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The Director
General’s Message
The Kuwait Foundation for the Advancement of
Sciences (KFAS), was established by an Amiri Decree,
as a private non-profit organization to support and
promote the advancement of the Kuwaiti society
through science, technology and innovation (STI).
Through the pledge of the private sector shareholding companies to fund the Foundation, based
on a percentage of their annual profits (currently at
1%), and the incorporation of a unique governance
modality, in which the Board of Directors is chaired
and appointed by the Amir of Kuwait, H. H. Sheikh
Sabah Al-Ahmad Al-Jaber Al-Sabah, KFAS continues
to catalyze the development of an effective STI system
and culture in the State of Kuwait. The Foundation's
role is to promote and support the development of
national human resources that contribute to building
a solid foundation for STI and encourage a culture of
research and development within national academic
and research institutions. The goal is to help raise the
quality of research and drive innovative solutions to
address national challenges. The Foundation also
aims to assist the government in funding research
and to complement the government's support for
research activity within the budget of its institutions
and bodies, such as the Kuwait Institute for Scientific
Research, Kuwait University and the Ministry of Health.

including one patent, with 56% being in tier 1 scientific
journals. In addition, the Directorate also supported
research projects involving stem cell research and
any other alternative therapies, which led to the
development of differentiation protocols that offer
hope for stem-cell based therapies and regenerative
medicine. The Foundation was also involved in a
number of pilot projects, including the photovoltaic
solar energy project, focused on energy efficiency and
global energy decarbonization, along with promoting
the increased use of renewable energy. This project
was established to support and bring to fruition the
vision of His Highness the Amir, Sheikh Sabah AlAhmad Al-Sabah, in meeting the 15% target of Kuwait's
energy demand..
The 2017 achievements of the Directorate continue
to demonstrate the Foundation’s commitment to
catalyzing the growth and development of the country
by advancing and fostering an effective and strong
STI system and research culture in Kuwait. Finally, it
is very important to appreciate the positive impact,
and the continued generous contributions of the
private sector to support the Foundation’s initiatives,
programs and vision.

The role of the Research Directorate is to promote and
advance research in Kuwait through funding grants,
fostering human capital development, and deploying
novel and innovative technologies for the welfare of
the society and its people. The Directorate’s programs
are aimed at promoting the cooperation between
national research institutions and key strategic
partnerships, both regionally and internationally, to
advance research and innovation, and promote a
vital research culture. This also includes establishing
collaborative efforts to find suitable solutions to
meet the most promising innovations in the field of
technological applications.
The Research Directorate has reached new milestones
in recent years, through national research collaborations
and prestigious global partnerships. The implementation
of a new policy for the semi-annual announcement
of proposals for financing new research projects has
given the Research Directorate a greater opportunity
to ensure quality in the research funded, and alignment
with national priorities, in line with the Kuwait National
Development Plan. To date, the Foundation has
supported over 1,144 research projects, totaling over 50
million KWD
In 2017, 66 new research projects where funded,
totaling 2.4 million KWD, focused on energy, water,
environment and health, including pressing societal
issues, such as violence against women and children.
The grants provided by the Foundation in both the
public and private sectors, resulted in 32 publications
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Prior to the end of the strategic period (2012 – 2016), KFAS employees
were assigned the important task of formulating new strategic
documents to steer the efficient operation of their directorates. In light
of the programmatic feedback received; the Research Directorate
(RD) was restructured into three core programs and two supporting
units; to capitalize on human capital and directorate expertise in
addition to meeting the overarching aims of national research capacity
building and support of research endeavors that address challenges
of national priority.
In its new structure, the Research Directorate encompasses the
Research Grants Program which continues to invest in supporting high
quality research of national priority through a number of grant schemes.
The Research Capacity Building Program is a new addition to the
directorate, housing initiatives that target the skills and performance of
the research community; these include scientific missions, workshops
and training opportunities, and supplementary grants to support the
research thesis element of graduate degrees. Finally, the Flagship
Projects Program extends the impact of the Directorate to the nation
through its support of pilot and demonstration projects that implement
research outcomes in the form of advanced technologies that offer
sustainable solutions to issues of national priority.
The Collaborative Research Unit is a new arm to the Directorate
engaged in the management of collaborative research megaprojects
which are jointly executed by international and home institutions,
examples of which include research projects under the Kuwait-MIT
agreement. To support the diversity of initiatives under the umbrella
of Research, the Research Support Unit is immersed in offering
administrative assistance, financial monitoring and the collection of
key performance metrics to provide feedback which undergirds the
continuous improvement of programmatic activities.

12
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1. Annual Statistical Indicators (2017)
During the fiscal year, KFAS funded 66 new research projects under three major programs, namely, the
Research Grant Program, Capacity Building Program, and Flagship Projects Program. The total funds
approved by KFAS for the new projects in basic and applied research amounted to K.D. 2,327,833.
Table (1) depicts the distribution of funds allocated to newly approved research projects under the major
programs.

Table (1): KFAS’ Contribution to New Research Projects (2017)
Program

Projects

Amount in (KD)

Research Grant Program

58

1,954,390

Capacity Building Program

3

28,085

Flagship Projects Program

5

345,358

66

2,327,833

Projects

Amount in (KD)

General Grants

28

1,246,439

National Priorities Projects

12

579,341

TOTAL

Table (2):
Program

Exploratory Projects

18

128,610

TOTAL

58

1,954,390

The following Table enlists the beneficiaries of the newly approved funds during the fiscal year 2017:

Table (3): Beneficiaries of the New Research Grants (2017)
Projects

KFAS contribution
(KD)

Kuwait Institute for Scientific Research

19

829,263

Kuwait University

19

953,408

Ministry of Health

3

78,966

Gulf University for Science and Technology

10

162,205

Public Authority for Applied Education and Training

3

52,554

Kuwait College of Science and Technology

3

63,900

Kuwait Municipality

2

13,955

FAWSEC Educational Company

2

5,685

Public Authority for Food and Nutrition

1

73,555

The en.v Initiative

1

21,790

Oxford Institute for Energy Studies, UK

1

53,103

Boston Medical Center, USA

1

11,361

Georgetown University, USA

1

8,088

66

2,327,833

Institutions

TOTAL

14

15
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2. Key Performance Indicators (2017)
The Research Directorate continued to devote its efforts to promote quantitative and qualitative outcomes
in scientific research and technological development. The Directorate’s activities were aimed at ensuring
adequate peer-review mechanism, improving proposal/project processing time, promoting quality research,
encouraging scientific publications and enhancing young researcher skills as well as supporting joint national
and international scientific collaborations.
Following are RD tasks/activities that were accomplished during the fiscal year:
• New research grant applications received and processed – 140
• Research projects monitored (follow-up) – 244 (Table 4).

Table (5). Major Recipients of Research Grant Payments in 2017
No. of
Payments

KFAS contribution
(KD)

Kuwait Institute for Scientific Research

61

1,446,177

Kuwait University

45

899,497

Gulf University for Science and Technology

26

108,021

Graduate Research Grant

9

13,511

Ministry of Health

8

109,017

Institutions

FAWSEC

3

9,875

• Payments released during the year were 211 with a total amount of K.D. 5,532,530.460 (Table 5).

Kuwait Municipality

2

12,575

• Project progress reports received and evaluated – 61.

Oxford Institute for Energy Studies, UK

4

28,785

• Final project reports received and assessed – 54.

Massachusetts Institute of Technology, USA

6

1,737,076

Public Authority for Applied Education & Training

8

77,210

Quality Power

2

604,600

Life energy

5

196,987

• Scientific papers (KFAS-sponsored research) published in international journals – 32 which includes a patent.
• Scientific experts/consultants contacted – 1548
• Peer-reviewers/consultants who participated in scientific evaluation – 430

Others

32

289,199

• Research proposals rejected after scientific evaluations – 24

TOTAL

211

5,532,533

• Research proposals canceled upon project leaders’ request – 5
• Joint research collaborations – 12.
• 271 applicants received fund for scientific missions with a total amount of K.D. 377,900

Table (4). Research Projects by Scientific Program & Status
Program

New

Ongoing

Completed

Total

Research Grant

58

105

46

209

Capacity Building

3

14

6

23

Flag Ship Projects

5

3

1

9

Collaborative Research Unit

0

2

1

3

66

124

54

244

Total

During the fiscal year, KFAS funds were diverted to multi-institutional research projects in applied sciences that address national concerns, as well as research that has vital implications on the State and its diverse sectors, undertaken by national academic and scientific institutions.
Flagship Projects
8%
Capacity Building
4%

Research Grant
88%

Figure (3). Distribution of Newly Funded Projects by Programs (2017)
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3. Comparative Indicators (2013-2017)
KD 7,000,000

KFAS’ role is rooted in its mission to support the overall national development and enhanced technical and
scientific progress in the nation. Over the years, KFAS has upheld its noble vision with the implementation
of relevant programs, projects and activities that sustain institutional development, whether academic or
research or centers of excellence within the State of Kuwait.

80

KD 6000,000

80

70

KD 5,189,676

KD 5,000,000

66

60

58

48

KD 4,000,000
KD 3,000,000

Cumulative figures reiterate KFAS’ continued support for more than three decades towards the advancement
of the sciences, particularly, national scientific research. Since the inception of KFAS, the total contributions
have amounted to KD 50,271,634 for 1144 research projects.
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KD 6,561,583

KD 3,525,797
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KD 2,327,833
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KD7,000,000
2,000,000

30

KD 2,070,394
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KD 6000,000
1,000,000
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KD 0
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KFAS Contribution

KD 4,000,000

Table 7. KFAS Research Funding Contribution Since Inception (1978-2017)

40

40

2017

90
80
70
60

Number of Projects

50
40

KD 3,000,000

30

Figure (4). KFAS Contributions (K.D.) vs. Number of Newly Funded Projects (2013-2017)
KD 2,000,000

20

KD 1,000,000
Worthy of note
are RD’s research capacity building initiatives which comprise of workshops,
training courses
10
85
and seminars.
These culminated in an increase in80the total number of submitted proposals;
80
of which were
0
KD 0
80
selected for75 funding.
2013
2014
2015
2016
2017
70

KFAS Contribution

66

Number of Projects

65
Joint-thematic,
multi-institutional and multi-PI research initiatives59 have promising prospects for the future of
60
a nation, as
they
are coordinated efforts to address urgent issues of national concern, as well as scientific,
55
48
50
environmental
and technological challenges. Therefore, KFAS continued to sustain the momentum this year
45
40 collaborative projects (Figure 5), namely, joint scientific initiatives and
also by providing
ample support for
40
multi-institutional
scientific
undertakings,
both at the national and international levels.
35
30
25
20
85
15
80
10
75
705
650

60
55
50
45
40
35
30
25
20
15
10
5
0

12

11

80

12

11

7

66
2013

2014

48

592016

2015

Number of funded projects

2017

Number of joint research collaborations

12

11

Number of
projects

%

Amount in
KD

%

Kuwait Institute for Scientific Research

392

34

19,949,274

40

Kuwait University

338

30

14,218,440

28

Public Authority for Applied Education & Training

81

7

1,281,768

3

Ministry of Health

44

4

1,226,003

2

Others

289

25

13,596,148

27

Total

1144

100

50,271,634

100

Under the Assigned Research Funding Program, 19 projects were supported since 1978, 14 projects in Social Sciences, 2 in Engineering Sciences, 1 project in Biological Sciences and 2 environmental projects. The
project on Dictionary of the Holy Quran is ongoing.

Table 8. Total Funds for Assigned Research Projects (1985-2017)
Completed

Ongoing

Total

KFAS contribution
in KWD

Social Sciences & Humanities

13

1

14

3,127,100

Engineering Sciences & Technology

2

-

2

97,721

Biological Sciences

1

-

1

270,676

Environment

1

1

2

80,000

17

2

19

3,575,497

Area

2014
Number of funded projects

2015

12

11

7

2016

KFAS contribution

Institution

Total

40

2013

4. Cumulative Indicators (1978-2017)

2017

Number of joint research collaborations

Figure (5). Number of Collaborative Research Projects vs. Newly Funded Projects		
(2013-2017)
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Proposal Submission

Contributions from Kuwaiti Shareholding Companies (a
percentage of their net profit) constitute KFAS’ research
fund, which is utilized to sustain and promote national
research. There are specific rules and regulations that
govern the research grant award process. Research
project proposals are solicited from local academic,
public and private institutions within the State of Kuwait.

RD-Directorate

Research Evaluation
Committee (REC)

Transfer to
Relevant Program

Research Project Submission		
(Proposal)
The Research Directorate receives applications for grant
awards from local institutions in the form of research
proposals. All research proposals should provide clear
and descriptive account of the research that is proposed,
including the research objectives, budget, methodology,
output, citations, etc. along with duly filled KFAS forms
and CVs of the main researchers involved in the project.
Researchers may refer to ‘The Research Grant Manual’
for any clarifications on the procedures, evaluation
standards or project execution. Applicants’ adherence to
the guidelines will facilitate and expedite the evaluation
and grant award process.

Research Project Evaluation and
Funding Mechanisms
The mechanism of evaluating research proposals was
subject to changes over the years since KFAS’ inception.
The aim was to secure a better, comprehensive and
scientific decision-making process to support the research
project. The process of evaluation comprises of three
inter-dependent stages: (a) preliminary evaluation by the
Research Directorate (review of the general format, the
administrative and financial aspects); (b) inviting referees
and experts for scientific evaluation of the project; and (c)
the decision-making stage wherein the proposed project
is recommended for support, modifications or rejection. In
order to expedite the different processes and expand the
information database, the Research Directorate set up a
network of local, regional and international scientific peerreviewers as well as in-house experts in specific scientific
disciplines. The entire process of evaluation was based on
standard international criteria approved by RD, especially
with reference to technical, administrative and financial
data, scientific merit and relevance to the country. The
Principal Investigators as well as the affiliated institutions
are, to a great extent, responsible for the smooth
functioning of the evaluation and funding mechanisms. A
carefully revised project proposal containing all the required
details, prior to submission to the Research Directorate,
will undoubtedly expedite the implementation of the
procedures, thus advancing to the next level, namely, the
project execution process. The review process adopted by
RD is in accordance with international scientific standards
and regulations (Fig. 1).

Compliance
with KFAS
Policy

No
Project
Decliniation

Yes
Revised
Proposal

External
Peer Review

Conditional
Approval

KFAS
Decision

Grant
Approval

Fig. 1. Research Evaluation Process
Research Project Execution
Following the review process and the approval for research
funding, a contract is signed by KFAS and the beneficiary
institute(s), in accordance with the stipulated conditions.
Henceforth, RD monitors the progress of the project until
its completion, reviewing all the interim reports submitted
by the project leader. Periodical payment schedule is
activated only on compliance with the proposed objectives.

3. Documentation & Dissemination
Of Scientific Information
Scientific Documentation: The Research Directorate
keeps sustainable interest in documenting and archiving
information and databases of research projects to
safeguard the integrity and relevance of such data and
information for the benefit of researchers and the scientific
community in and outside Kuwait.
This task is accomplished through utilizing available
technologies and relevant software such as databases,
electronic archiving software, and other means.
The Directorate also documents all its activities through
compiling and publishing an annual report with full details
of statistics on funded research projects, funding sums
allotted and the beneficiaries.
The report also includes statistics on the number of
phased and final reports received by the Directorate in a
year, the number of referees who were used to evaluate
research projects and their affiliation.
Furthermore, the annual report presents a list of all articles
generated by the research funded by the Foundation
and published in international scientific journals as well
as statistics on the beneficiaries and the funding sums
allotted to each of them.
This venture is but a part of the role that the Foundation
plays in assisting the scientific community in general and
the local community to do their best in serving scientific
research and development.
The Directorate is keen to share a copy of this report with
all research and scientific entities in Kuwait as well as
government agencies and Kuwaiti embassies abroad
to inform them of the efforts made by the Foundation to
disseminate science and technology.

20
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Czech Republic
Academy of Sciences of the Czech Republic

In 2017, (1548) local, regional and international peer reviewers were contacted,
to evaluate new, ongoing and completed projects. We received (430) evaluations
distributed across the following institutions:

Germany
Karlsruhe Institute of Technology (KIT)
Ruhr-University Bochum
STEP Consulting GmbH
Technical University of Kaiserslautern
Technische Universitat Clausthal
Technische Universitat Dresden
The University of Veterinary Medicine Hannover, Foundation (TiHo)
Universitat Duisburg-Essen
Universitat Trier
University Hospital Cologne
University of Bonn
University of Leipzig
Denmark
University of Rostock
Aalborg University
Norway
Institute for Energy Technology
Norwegian University of Science and Technology
Netherlands
Eindhoven University of Technology
Erasmus MC University
IHE Delft Institute for Water Education
Institute for Environmental Studies (IVM)
Technische Universiteit Eindhoven
University of Utrecht
Wageningen University

Canada
Athabasca University
Concordia University
International Institute for Sustainable Development
McGill University
McMaster University
Queen's University
Ryerson University
Universite Laval
University of Alberta
University of British Columbia
University of Calgary
University of Ontario Institute of Technology
University of Quebec
University of Saskatchewan
University of Waterloo
University of Windsor
Western University
Mexico
Universidad Autonoma de Nuevo Leon

United States of America
Arizona State University
Ashland University
Auburn University
Boston University
Brigham Young University
Brown University
California Institute of Technology
California Lutheran University
Case Western Reserve University
City University of New York
Colorado State University
Columbia University
Cornell University
Delaware State University
Duke University
Florida International University
Georgia Institute of Technology
Hampton University
Illinois Institute of Technology
James Madison University
Kettering University
Lehigh University
Machine Intelligence Research Labs
Marquette University
Massachusetts Institute of Technology
Mayo Clinic
Medical College of Wisconsin
Michigan State University
Michigan Technological University
Millersville University
Montana State University
New Jersey Institute of Technology
North Carolina State University
North Dakota State University
Northeastern University
Northwestern University
Old Dominion University
Oregon State University
Rutgers University
Seton Hall University
St. Cloud State University
Temple University
Texas A&M University
Texas Christian University
The Ohio State University
The Pennsylvania State University
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United Kingdom
Bangor University
Cambridge University
Cranﬁeld University
Durham University
Goldsmiths University of London
Imperial College London
Institute of Child Health
Kings College London
Lancaster University
Loughborough University
Newcastle University
Nottingham Trent University
Oxford Institute for Energy Studies
Oxford University
Plymouth Marine Laboratory
Public Health England
Queen Mary University of London
Royal Holloway, University of London
Scotland’s Rural College
Swansea University
The Organic Research Centre
The Pirbright Institute
University College Dublin
University College London
University of Bath
University of Bristol
University of Cambridge
University of Chester
University of Exeter
University of Glasgow
University of Hertfordshire
University of Leeds
University of Leicester
University of Manchester
University of Nottingham
University of Portsmouth
University of Reading
University of Shefﬁeld
University of Southampton
University of Strathclyde

The State University of New Jersey
The University of Alabama
The University of Hawaii
The University of Texas at Dallas
Tufts University
University Hospitals Seidman Cancer Center
University of Arizona
University of Arkansas
University of Baltimore
University of Buffalo
University of California Davis
University of California San Diego
University of California, Berkeley,
University of California, Los Angeles
University of Central Missouri
University of Colorado
University of Connecticut Center on Aging
University of Hawaii
University of Idaho
University of Illinois
University of Kentucky
University of Maryland
University of Massachusetts Lowell
University of Miami
University of Michigan
University of Minnesota
University of Missouri
University of Montana
University of Nebraska-Lincoln
University of Nevada, Las Vegas
University of New Hampshire
University of North Carolina
University of Notre Dame
University of Pennsylvania
University of Southern California
University of Texas
University of Washington,
University of Wisconsin
University of Wyoming
University of York
USDA Hydrology and Remote Sensing Lab
Virginia Commonwealth University
Western Washington University
Woods Hole Oceanographic Institution
Yale University

Sweden
Crop Production Ecology
Lund University
University of Gothenburg
Sri Lanka
University of Peradeniya
Greece
Alfa Institute of Biomedical Sciences
Aristotle Universit of Thessaloniki
Technical University of Crete
University of Patras

Thailand
Asian Institute of Technology
King Mongkut's University of Technology

Poland
Institute of Nuclear Physics

China
Nanjing Normal University
Renmin University of China

Estonia
University of Tartu

India
Apollo Specialty Hospital
Central Institute of Fisheries Education
Indian Agricultural Research Institute
Indian Institute of Science
Indian Institute of Technology
Jawaharlal Nehru University
Manipal University
Soniya College of Pharmacy

Singapore
National University of Singapore

Hong Kong
The Hong Kong Polytechnic University
The Hong Kong University of Science and Technology
University of Hong Kong
University of Hull

Taiwan
National Cheng Kung University
Ireland
Dublin Institute of Technology
National University of Ireland, Galway
University College Cork

Portugal
Technical University of Lisbon
University of Porto

Korea
Seoul National University Hospital
Sogang University
State of Kuwait
Fawzia Sultan Rehabilitation Institute
Kuwait Institute for Scientiﬁc Research
Kuwait University

Brazil
Federal University of Rio Grande do Sul

Spain
Catalan Institute for Water Research (ICRA)
Complutense University of Madrid
San Carlos University Hospital
The Blanes Centre for Advanced Studies (CEAB)
University of Basque Country
University of Burgos
University of Murcia

New Zealand
Auckland University of Technology
University of Auckland
Pakistan
COMSATS Institute of Information Technology
United Arab Emirates
American University of Sharjah
Masdar Institute of Science and Technology
United Arab Emirates University

France
National Institute for Agricultural Research
Universite de Lille
University of Nantes
University of Perpignan

Qatar
Qatar Foundation

Belgium
Ghent University
Universite Catholique de Louvain

Switzerland
École Polytechnique Fédérale De Lausanne
ETH Zurich
Swiss Federal Institute of Technology
University of Fribourg
Italy
Catholic University of the Sacred Heart
Fondazione IRCCS Policlinico San Matteo
La Sapienza University
National Research Council (CNR)
Scuola Internazionale Superiore di Studi Avanzati (SISSA)
Universita Degli Studi di Milano
Universita di Torino
University of Eastern Piedmont
University of Genova
University of Pisa
University of Salerno
Vilnius Gediminas Technical University
Austria
Institute of Genetic and Animal Breeding
Technische Universität Graz
University of Natural Resources and Life Sciences

Kingdom of Bahrain
Arabian Gulf University
Kingdom of Saudi Arabia
Imam Abdulrahman bin Faisal University
King Abdullah University
King Fahd University of Petroleum & Minerals
King Khalid University
King Saud University
Kenya
Kenya Marine & Fisheries Research Institute
Jordan
Israa University
University of Jordan
Lebanon
American University of Beirut
Lebanese American University

Egypt
Alexandria University
The American University in Cairo
South Africa
North-West University
University of the Witwatersrand

Australia
Australian Defense Force Academy
Botanic Gardens and Parks Authority
Curtin University
Deakin University
Flinders University
Grifﬁth University
The University of Adelaide
The University of Newcastle
The University of Queensland
The University of Sydney
University of New South Wales
University of South Wales
University of Southern Queensland
University of Technology Sydney
University of Wollongong
Western Australian Marine Research Laboratories
Malaysia
International Islamic University Malaysia
Penang Medical College
University of Malaya
University Teknologi
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Research Grant
Program
Completed Projects
Ongoing Projects		
New Projects		

46
105
58

The Research Grants Program (P1) at KFAS aims to develop national institutional research capacities and build on
competencies. It strives to tap into the potential of research to elevate the quality of life and safeguard a sustainable
future.
In its new centralized and broader scope, P1 will continue to be KFAS’s core portal for engaging with the national research community. The program will act as a strategic tool to create an enabling environment for sustainable, knowledge-driven growth through its nationally-focused approach towards effective research funding, efficient research
monitoring and evaluation and assurance of high-quality research performance.
Through its biannual call for proposals, the program will fund grants across the breadth of disciplines within the basic
and applied sciences. This will be mediated by allocating resources to a number of schemes that achieve different
ultimate objectives. The schemes include:

Scheme 1: National Priority Grants
Scheme 2: General Grant
Scheme 3: Exploratory Grant / Early Career Scientist Seed Grant
The following table demonstrates the research grants funded in 2017:
Research Grant

Projects

Exploratory

18

General Grants

28

National Priorities:
Energy

6

Water

2

Environment

4

Total Grants

24

58
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KFAS Grants Mobilize Research Initiatives
and Set the Momentum for Sustainable
Development in the State of Kuwait
During the fiscal year, multi-disciplinary scientific thrusts clearly identified crucial concerns, challenges, and issues
pertaining to the State of Kuwait, equipping its industries, education system, health care, and government services in
setting potential roadmaps towards sustainable scientific, economic, social, cultural and environmental development.
KFAS research grants provided the necessary impetus to R&D in the public and private sectors, for developing enhanced
applications, applying innovative technology and utilizing computational tools and analytics with favorable implications
on the national dairy, fisheries, poultry, construction and oil & gas industries. The funded research addressed burning
social issues such as lifestyle practices, gender-based violence, prevention and protection of women/girls, as well as
their career development in the State. Research projects reported on the development of relevant software in the areas
of science and math, aimed at promoting e-learning and enhancing the educational competence of school students.
Molecular studies surveyed not only the health of indigenous livestock but also its citizens, while genetic studies recorded the detection of several novel genetic factors associated with risks of diseases in the Kuwaiti population. Investigators successfully established the benefits of adapting advanced agro-based technology for large-scale vegetation
of native plants and improved yields of crops, livestock, and poultry.
In-depth scientific investigations and clinical trials shed new light on alternative therapeutic solutions and treatments.
One of the first stem cell research initiatives in the State of Kuwait paved the way in providing potential research tools
to study the molecular pathology of diseases as well as drugs development and toxicology studies. A major scientific
breakthrough emerged when genetically engineered Alfalfa plants showed good tolerance to heavy metals and its
promising potential for remediating oil-contaminated soil. Project reports highlighted the historical and architectural
significance of the Kuwait Towers while recommending its conservation and nomination to the UNESCO world heritage list. Studies in commerce, trade and business were also expected to set effective trends in fiscal, governmental,
organizational policies and strategies.
In keeping with the directives of His Highness the Amir of the State of Kuwait to support renewable energy developments, KFAS encouraged strategic research thrusts in utilizing cutting-edge technologies and optimal models for
conserving Kuwait’s hydrocarbon resources, reducing the country’s carbon footprint and achieving energy efficiency
in the State. Projects focused on optimum energy generation using solar photovoltaic (PV) systems, synthesis of new
generation of polymers for gas separation nanomaterials for energy applications and testing the efficacy, reliability and
sustainability of new generation energy systems and sustainable networks.
KFAS-funded mega projects, undertaken by national and international scientists, documented extensive quantitative
and qualitative monitoring, utilizing innovative model simulations for greater understanding of Kuwait’s terrestrial, atmospheric, and marine systems and capturing the dynamics of environmental resources and multi-directional interactions between climate, soil and vegetation.
Subsequent to intensive assessment of air pollution in the industrial area and seawater radioactivity, investigators put
in place appropriate monitoring programs for the region and reiterated the need for periodical evaluation to ensure
safety. A series of simulation studies by local scientists on naturally fractured oil reservoirs yielded significant implications on oil recovery processes in the State and the region.
Dissemination/publication of scientific information and project outcomes in internationally renowned journals continued
to constitute an integral part of research.
Multi-institutional signature projects, undertaken jointly by foreign and local researchers, set the essential framework
for promoting sustainability of Kuwait’s built environment, national green campus initiatives and mutual exchange of
scientific knowledge, expertise, experimentation techniques, computational materials, modeling studies, extensive
publications, productive research and capacity-building in the State of Kuwait.
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Completed
Projects
Design and Development of E-Learning Software for Math and Science of all
Intermediate Grades
(2010-1110-03)
N. Marafi
Ministry of Education in collaboration with the Regional Center for the Development of Educational
Software (ReDSOFT)

Abstract
The Regional Center for Development of Educational Software started the implementation phases approved by
ReDSOFT as follows:
The basic components and reference documents were provided, including student’s textbooks and teacher's guides,
and other relevant documents. The team analyzed the science and mathematics curricula for grades 6, 7, 8 and 9.
The overall goals referred to the level and the developmental characteristics of students of that level and the teaching
goals of the topic areas the educational software proposed to deal with. All these components represent the overriding
parameters of the scientific and educational requirements needed to design and develop the targeted software.
Various brainstorming sessions, based on the parameters derived from the analysis phase, were conducted with
the project team. In accordance with the technical and electronic content, standards were adopted by ReDSOFT. An
E-learning storyboard were designed for each educational activity, taking into consideration the nature of the content
and in accordance with guidelines. Editing and proofreading was completed for all activities as well as reviewing
audio files. Audio and video engineers at ReDSOFT completed recording the dialogue and sound effects for 42 units
in mathematics and 22 units in science. All graphic design and background designs for all units of math and science,
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animation files for all units of math and science and programming of all educational activities were completed. An
educational demo was produced, followed by the initial Beta Version submitted for revision and feedback prior to the
production of the final version.
The main committee and the working groups reviewed and approved the analysis of science and mathematics curricula
for grades 6, 7, 8 and 9, prepared by ReDSOFT. A workshop was conducted for the math subcommittee members to
discuss several issues. Various meetings were held with the teams to discuss the completed e-learning storyboards
and to reach consensus so that the achievement of the project objectives is well served. A number of educational
activities (356) were undertaken in math (2627 educational slides) and 165 in science (479 slides). The number of
interactive assessment modules in math and science was 42 and 22 respectively.
ReDSOFT also initiated the design and development of the following:
• Three applications entitled "Kuwait Science for intermediate school level” to access on tablets and smartphones
that run on iOS and Android. The applications include all the activities of the e-content developed in science.
• Three applications entitled "Kuwait Math for Intermediate School Level” to access on tablets and smartphones
that run on iOS and Android. The applications include all the activities of the e-content developed in science.
• Re-program and upload the e-content of all developed math and science activities on the Kuwait E-Learning
Portal (Seraj).

KFAS contribution:

KWD 170,000

Total budget:		

KWD 807,300

Household's Conservation Behavior:							
A Case of Electricity and Water Demand in Kuwait
(2010-1112-02)
N. Burney, A. Alawadhi, A. Gelan, S. Al-Fulaij, N. AlMusallam, W. Awadh, A. Al-Khayat, and M. Al-Musallam
Kuwait Institute for Scientific Research

Abstract
This study investigated households' conservation and consumption behaviors with respect to electricity and
freshwater in Kuwait. The analysis in the report was conducted in two stages. In the first stage, necessary data for
the analysis was collected by undertaking a survey of the households based on a specially designed questionnaire
and a nationally representative and randomly selected sample of 1500 households. In the second stage, appropriate
regression models were estimated using the survey data to investigate determinants of households' conservation and
consumption behaviors with respect to electricity and freshwater. Given Kuwait's population composition, the models
were estimated separately for three populations groups, namely, full sample, nationals only, and expatriate only. Prior
to estimate the models, necessary statistical and econometric tests were performed to determine the functional form
and specification of the models, and establish whether the differences, as estimated across population groups, were
statistically significant to warrant estimation of separate models for each population group. The findings of the study
are expected to help the national authorities in formulating appropriate policies for the conservation of electricity and
freshwater in the country.

KFAS contribution:

KWD 55,000

Total budget:		

KWD 141,590
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Studies on the Role of a Novel Nervous System-Induced Immune SystemReleased Activating Agent (ISRAA) in Mouse and Human Brain Cell Cultures
(2011-1302-02)
A. Mousa
Kuwait University in collaboration with Arabic Gulf University

Abstract
Immune system-released activating agent (ISRAA) is a novel mediator signaling between the nervous system and the
spleen following an immune challenge. ISRAA gene as a 15 kDa was identified and further cloned and its sequence
was mapped to chromosome 14 in the mouse system (GenBank accession number: EU552928). Several studies on
ISRAA have focused on the genomic description of the ISRAA locus along with some insights into the structure-function
relationship of the protein. Also, the signaling pathways induced by ISRAA were mapped using human peripheral
blood mononuclear cells (hPBMCs). In addition, cytokine profiles were examined in response to the stimulation of
hPBMCs with ISRAA. Also, a study showed that ISRAA and tumor necrosis factor (TNF) receptor 1 (TNFRI) share
an interspecies-conserved motif (72% homology) that induces the apoptosis and proliferation of hPBMCs in a dosedependent manner. Furthermore, ISRAA as a novel Fyn binding protein is likely to be involved in a signaling pathway
driven by the nervous system.
In this study, we investigated the capacity of mouse embryonic brain cells to produce ISRAA during brain inflammation
and examine its role in the ontogenetic development of the brain cells. We established primary cultures of mouse
embryonic brain cells and characterized neuronal, glial cell morphology and differentiation under specific culture
conditions. Our studies showed that ISRAA can act on embryonic mouse brain cells and trigger them to proliferate
and to differentiate into nerve and glial cells. Also, ISRAA showed dualistic effects where higher dosage (5µg) showed
positive apoptotic effect while a very low concentration (50pg) revealed significant proliferative response.
We examined the effect of ISRAA on mouse brain cell proliferation in vitro using ki67 and also through NF-κB pathway
as one of the transcriptional factors stimulated during inflammation that has the ability to regulate cellular proliferation.
Results showed significantly higher proliferation when cells were treated with 50 pg ISRAA compared to untreated
cells. ISRAA had the ability to induce cellular proliferation in a time-dependent manner with the highest induction after
60 min. Furthermore, ISRAA's ability to induce cellular proliferation and NF-KB activation in inhibitor + ISRAA groups
was not affected suggesting the involvement of several pathways in ISRAA activity on these cells.
Furthermore, treatment with 50pg induced profound differentiation of astrocytes but not neurons compared to
unstimulated cells. Therefore, we cultured Astrocytes, Signal transducers and activators of transcription (STAT1 and
STAT3) pathways were investigated. STAT1 and STAT3 results demonstrated reciprocal roles in the regulation of
ISRAA activity on astrocytes culture. It seems that during early triggering with ISRAA, STAT3 was transiently activated
in all types of cells leading to promotion of cell survival/proliferation, a mechanism followed by activation of STAT1
ensuing anti-proliferative effects and yielding cell differentiation to astrocytes.
Thus, STAT3 and STAT1 are reciprocally interacting during ISRAA activity on embryonic mouse brain cells to regulate
cell growth and differentiation. This may also suggest a role for ISRAA in the promotion of astrocytes to protect neurons
in any inflammatory challenges.
We did furthermore investigation on the effect of ISRAA on microglial cultures growing from mouse embryonic brain.
STAT1 is one of the transcriptional factors stimulated in case of inflammatory responses were investigated. In microglial
cell cultures, STAT1 phosphorylation was induced by ISRAA. Results showed significantly higher microglial - STAT1
positive cells when cells were treated with 50pg ISRAA compared to untreated cells. ISRAA had the ability to induce
microglial-STAT1 positive cells in a time-dependent manner with the highest induction after 60 min. exposure.
These results suggest an important role for ISRAA in the proliferation, differentiation and inflammation of brain cells. In
addition, compounds or molecules that inhibit the function of such a mediator may be beneficial as therapeutic agents
in cases of immune-regulated disorders.

KFAS contribution:

KWD 71,100

Total budget:		

KWD 71,100
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Production Management of Solution Gas Drive Partially Naturally Fractured
Reservoirs
(2011-1504-02)
F. Qasem and I. Nashawi
Kuwait University

Tracer Study of Groundwater Flow System in Kuwait
(2011-2505-01)
M. Al-Senafy, S. Kumar, A. Mukhopadhyay, A. Al-Khalid, K. Al-Fahad and H. Bhandary
Kuwait Institute for Scientific Research

Abstract

Abstract
The research started on September 1, 2012. The output of this project is the manuscript of a publication that will
be submitted soon in a refereed journal. All the objectives of the project have been successfully accomplished. The
achievements are summarized below:
1. A comprehensive survey of the relevant literature was conducted to review the state of the published and presented
research work on the subject of “Recovery Performance of Partially Fractured Oil Reservoirs”. The information from
this survey is presented in the ‘Introduction and Scope’ section of the final report. The reason why there was a need for
studying the recovery performance of partially naturally fractured oil reservoirs is also explained at the end of this section.
2. The methodology part of the report explains the ‘Base Reservoir Model’ and how it was modified to incorporate
heterogeneity of partially fractured reservoirs. It also explains the computational tools used to simulate the oil recovery
processes of solution gas drive and gas-injection. Details of the reservoir grid and fluid model is also included.
3. Along with a wide range of fracture intensity, solution gas drive and gas injection recovery processes were simulated
for ranges of maximum allowable oil flow rate and gas injection rate respectively. Major conclusions drawn from the
results of these simulations are summarized below.
4 .In respect of solution gas drive, the range of fracture intensity and oil flow rate investigated shows that for a given
oil flow rate, the higher the fracture intensity is, the higher is the oil production rate. Furthermore, for a given fracture
intensity, the higher the flow rate is, the lower is the oil recovery. For the dimensionless oil production rate, varying the
fracture intensity in its lower range (0.1 to 0.5) is less significant as compared to that in the upper range (0.5 to 0.9) at all
the 11 oil flow rates. Similarly, the effect of varying the oil flow rate within its lower range (0.1 ≤ qjD ≤ 1) is not significant
for all the fracture intensities; however, it is significant in its upper range (1 ≤ qjD ≤ 2) only for the lower FI range.
5. In case of solution gas drive, the following three ranges of FI and dimensionless oil flow rate were identified:
• 0.1 ≤ FI ≤ 0.3 and 0.1 ≤ qjD ≤ 2
• 0.3 ≤ FI ≤ 0.9 and 0.1 ≤ qjD ≤ 0.8
• 0.3 ≤ FI ≤ 0.9 and 0.8 ≤ qjD ≤ 2
Minimum to maximum range of dimensionless oil recovery in these FI and qjD ranges were 0.173 to 0.180, 0.141 to 0.307,
and 0.126 to 0.174, respectively. From the results, it was learned that partially fractured reservoirs with moderate to high
fracture intensity may yield better oil recovery under solution gas drive when subjected to relatively low oil flow rate.
6. In case of the gas injection recovery process, three FI ranges that affect the ultimate oil recovery differently for all the
gas injection rates investigated were identified. These are:
• 0.1 ≤ FI ≤ 0.3
• 0.3 ≤ FI ≤ 0.6
• 0.6 ≤ FI ≤ 0.9
For the FI range of 0.1 to 0.3, ultimate oil recovery is sensitive to injection rate as well as fracture intensity. At a given injection
rate, the higher is the fracture intensity the lower is the oil recovery. This is true for all the injection rates investigated.
Similarly, for the FI range of 0.3 to 0.6, ultimate oil recovery is significantly affected by the fracture intensity and gas injection
rate. However, at higher injection rates, the oil recovery decreases with increasing FI while at lower injection rates, it
increases with increasing fracture intensity. For the FI ranging from 0.6 to 0.9, the ultimate oil recovery at a given injection
rate is not significantly increased with increasing FI. However, at a given fracture intensity, the higher the injection rate, the
lower is the ultimate oil recovery. Also, for all the FI and qingD values investigated, a significant increase in the oil recovery
was observed with increasing cumulative gas injected from 0.25 to 0.75 PV. In all the gas injection cases, the dimensionless
oil recovery was found varying from 0.018 to 0.434. From the simulation results, it was learned that PNFRs with moderate
to high fracture intensity may yield better oil recovery under gas injection if subjected to relatively low injection rates.
7. Results of the simulation study presented in this report are encouraging and illustrate the behavior of PNFRs. From
these results correlations for the ultimate oil recovery in terms of fracture intensity and oil flow rate were established.
Ultimate oil recovery from PNFR can be predicted from these correlations with high degree of accuracy.

KFAS contribution:

KWD 21,000

Total budget:		

KWD 21,000
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Multi-well and multi-tracer (salt and dye) tests, pumping tests, and natural tracers were employed to provide reliable
hydrogeological characterization of the Kuwait aquifers system.
The study concluded that the carbonate mineral reactions (calcite dissolution and precipitation, dedolomitization) had some
impact on Ca and Mg concentrations of groundwater, while the impact on the total dissolved solids (TDS) was minor.
Inverse modeling (MODFLOW/MT3DMS) of the tracer-breakthrough curves surmised that the groundwater flow in
Kuwait Group (KG) is matrix-dominated as opposed to the secondary porosity in Dammam Formation (DF), as indicated
by high effective porosity (n_eff> 0.10) values. The Upper KG longitudinal estimated dispersivity ranged from < 0.1 to
0.8 m. The Upper KG filtration velocities from natural gradient tracer-dilution tests ranged from 0.0054 (Al-Raudhatain)
to 0.088 m/d (Umm-Gudair), and the values were similar to that based on groundwater 14C ages and can thus provide
a good environment for flow across the borders. The flow in the DF was sluggish. The transmissivity values obtained
from pumping tests were as follows: Upper KG- 88 (Kadhmah) to 6,368 m2/d (Al-Raudhatain), Lower KG- 0.63 (AlNowaiseeb) to 167.5 m2/d (Umm-Gudair), Lower DF- 9.4 (Al-Shegaya) and 243 m2/d (Umm-Gudair), and Upper DF84.3 m2/d (Al-Shegaya). Hydraulic conductivities from tracer dilution and pumping tests were similar.
The overall Results Indicated that the aquifers system showed to be leaky. The degree of leakage was variable and
locally may be high. The change in the flow system from the pre-development (pre-1964) conditions was that a cone of
depression had developed in DF, causing a change in the inter-aquifer flow direction to downwards from KG into DF in
Shegaya and Sulaibiya areas. DF flow direction was seen to be radially toward the wellfields, and DF pumping captured
most of its pre-development discharge to the Arabian Gulf.

KFAS contribution:

KWD 200,000

Total budget:		

KWD 279,880

Epidemiological Studies on Cryptosporidiosis and Rotavirus Infection in
Livestock in the State of Kuwait
(2012-1207-04)
Q. Habeeb
Public Authority for Applied Education & Training

Abstract
Cryptosporidiosis and rotavirus infection are significant etiology of diarrhea in farm animals, particularly newborns, causing
economic losses; in addition, these diseases are zoonotic. Little information is available on Cryptosporidium and rotavirus in farm
animals and their zoonotic importance in Kuwait. This study was conducted to investigate the epidemiology of Cryptosporidium
and rotavirus in farm animals and the risk factors of their infections on animal farms as well as to genotype and subtype of
Cryptosporidium isolates using molecular tools. During the period extended from October 2014 to September 2015, animal
farms were visited to collect data about management practices hypothesized to be associated with risk of Cryptosporidium
infection as well as to collect fecal samples from different animal species. In addition, in 2016, 2009 bird fecal samples were
collected from selected industrial poultry farms, backyards, commercial aviaries and cages to be tested for Cryptosporidium. A
total of 1509 animal fecal samples (400 cattle, 334 sheep, 222 goats, 253 camels, 318 horses) were examined for detection of
Cryptosporidium infection by 2 microscopy tests, floatation concentration (FC), Ziehl-Neelsen staining (ZN) and 2 immunologic
techniques, lateral immunochromatographic assay (IC) and enzyme-linked immunosorbent assay (ELISA). Horses and birds
were free-form infections with Cryptosporidium and rotavirus. Overall, the prevalence of Cryptosporidium in infected animals
(cattle, small remnants, and camels) was higher when immunologic techniques used (26.8%) vs. (12%) when microscopic
methods used for testing samples, indicating that the immunologic techniques were superior to microscopic techniques in
detection of Cryptosporidium. Using IC, the overall prevalence of Cryptosporidium was the highest (16%), followed by E. coli
(9.3%), Rotavirus (2.5%) and corona virus (0.91%). Statistical analysis revealed that age (less than 3 months) was the most
significant factor of Cryptosporidium and rotavirus infections. Particularly diarrheic young animal posed risk in the transmission
of infections on farms; a significant relationship between Cryptosporidium and rotavirus infections and consistency of feces
was observed. In Cattle reared under intensive farm system, large herds had higher Cryptosporidium infection than small ones.
However, in small ruminant, the effect of herd size was only pronounced in the close housing system. Gender had no effect
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on the Cryptosporidium infection; While in cattle, male calves had a higher infection rate than female calves. The prevalence
of Cryptosporidium was higher in during wet/cool season both in cattle and small ruminants, but was probably attributable to
calving/lambing/kidding. Rotavirus infection was significantly higher in the wet/cool season than in dry/hot season. Molecular
characterization of 30 ovine and caprine samples using PCR-RFLP revealed that C. parvum was the most prevalent species
(76.7%; 23/30) and only 5 an2 samples contained C. ubiquitum and C. xiaoi, respectively. In cattle, similarly C. parvum
constituted the majority of genotyped Cryptosporidium isolates (74.3%; 26/35), and mainly recorded in preweaned calves,
followed by C. anderssoni (17.1%; 6/35), mainly in post-weaned animals. C. bovis (5.7%) and C. ryanae (2.8%) were identified
in 2 pre-weaned and one post-weaned calves, respectively. Sequencing of C parvum at the Gp60 gene identified 2 subtypes
families, IlaAl 5G2R I and IldA20G I, with the latter was prevalent. Only one subtype of C. ubiquitum (Xlla) was recorded.
While in cattle, IlaA15G2Rl was only detected. On the light of the results of this study, it is strongly suggested that cattle and
Small ruminants in Kuwait pose a threat to public health. In contrary, Cryptosporidium infection in camels is insignificant from
veterinary and public health standpoint owing to the low infection rate (4%) and the Cryptosporidium species, C. andersoni, and
C. bovis, identified. This study records C. bovis for the first time in camels.

KFAS contribution:

KWD 63,744

Total budget:		

KWD 71,754

An Association Study of Genetic and Environmental Factors Affecting
Multiple Sclerosis Incidence in Kuwait
(2012-1302-02)
R. Al-Temaimi
Kuwait University
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Induced Pluripotent Stem Cells to Model Neurodegenerative Diseases: A Tool
for Drugs Development
(2012-1302-03)
H. Yaseen
Kuwait University

Abstract
The process of drug development requires extensive research and testing to ensure the safety and effectiveness
of any potential drug. These pre-clinical tests are performed usually on animal models and human cell lines. While
access to certain human tissues including pancreatic and neural tissues are very limited, modeling certain targeted
diseases using animal models may not be efficient due to complex polygenetic nature of the disease and physiological
and molecular differences between humans and the animals used for testing. Such limitations might account for
unpredicted dangerous drug reactions in humans and prolong the overall drug development process. Induced
pluripotent stem cells (iPS) might provide a potential tool to model human diseases and provide an in-vitro model of
such diseases that can be used to study the disease and in pre-clinical stages of drug development process. In our
project we aim to generate iPS from patients and then differentiate it towards the cell type affected by the disease in
order to establish a disease model in-vitro. We aim to convert iPS generated from diabetic patients into Beta cells.
The reprogramming, differentiation and disease modeling will be assessed and examined at mRNA and protein levels.
It is important to develop proper differentiation protocols which will turn the iPS into the targeted tissue. The ability
to establish efficient disease models using iPS cells generated from patient’s somatic cells would provide a potential
research tool that can be used to study the molecular pathology of such diseases and can be used as well in drugs
development and toxicology studies.
This study will be the first of its kind in the area and will aid in pioneering the stem cell field in Kuwait.

Abstract
Multiple sclerosis (MS) is a chronic autoimmune neurodegenerative disorder that affects ~2.5 million individuals worldwide.
Several genetic and environmental factors have been shown to associate with MS susceptibility exhibiting regional/ethnic
patterns. Recent reports indicate MS incidence in Kuwait is on the rise. To date, very few studies investigated these factors in
the Kuwaiti MS population. Our aim was to investigate novel and known environmental and genetic factors associated with MS
incidence and clinical characteristics in Kuwait, and utilize the genetic data to explore the Kuwaiti exome. Our study included
exclusively Kuwaiti MS patient and healthy control cohorts. We employed clinical exome sequencing technology and Taqman allelic
discrimination to genotype selected single nucleotide polymorphisms (SNPs). Environmental factors were screened qualitatively
using a questionnaire, and quantitatively using various enzyme-linked immune-sorbent assays for plasma circulating factors.
Our results corroborated the association of various human leukocyte antigen (HLA) reported as MS susceptibility factors in other
populations. In addition, HLA and olfactory receptor genes associated with familial risk of MS. Several novel genetic factors were
found associating with general MS risk, and sex-specific MS risk. Two vitamin D receptor SNPs associated differentially with MS
risk and disability scores individually. A novel variant in plexinA3 (PLXNA3) gene associated with male-specific MS progression.
Qualitative environmental factors associated with MS included: family history of MS, westernized diet, poor vegetable/fruit intake,
and increased stress and irritability post-MS diagnosis. Quantitative environmental factor analysis showed vitamin D levels to be
generally deficient in the Kuwaiti population. High levels of semaphorin3A (SEMA3A) in females, and low levels of prolactin and
estradiol in males associated with MS risk. High MS disability correlated with higher SEMA3A levels in females, whereas increases
in MS severity correlated with low estradiol levels. Moreover, insulin growth factor binding protein1 (IGFBP1) and lipocalin2
(LCN2) are elevated in MS, whereas brain-derived neurotrophic factor (BDNF) is reduced. Low LCN2 level is associated with
Natalizumab treatment, and low angiopoietin-like protein 4 (ANGPTL4) level is associated with poor response to Natalizumab.
The Kuwaiti exome profile mirrored the prevalent diseases in the region and included high frequencies of pathogenic variants
predisposing to colorectal cancer, cardiovascular disease, type-2 diabetes, and obesity. Our findings will benefit determining MS
risk in susceptible individuals or family members, in addition to monitoring response to treatment and prediction of MS clinical
course in males. Several recommendations were implemented that included embracing an anti-inflammatory MS diet, exercise,
de-stressing methods, and vitamin D supplementation. The Kuwaiti population has a genetic risk for prevalent diseases and thus
the Kuwaiti government and health care outlets should alert the population to their inherited risks and promote and implement
healthy lifestyle and preventive measures accordingly to reduce the burden of disease.

Publications:
Ashraf Al Madhoun, Hamad Ali, Sarah AlKandari, Valerie Lopez Atizado, Nadeem Akhter, Fahd Al-Mulla and Maher
Atari; Defined three-dimensional culture conditions mediate efficient induction of definitive endoderm lineage from
human umbilical cord Wharton’s jelly mesenchymal stem cells; Stem Cell Research and Therapy. 2016 Nov 16;7(1):165.

KFAS contribution:

KWD 61,837

Total budget:		

KWD 61,837

Publications:
Jacob S, Al-Kandari A, Alroughani R, Al-Temaimi R; Assessment of plasma biomarkers for their association with Multiple Sclerosis
progression; Journal of Neuroimmunology 2017 Apr 15;305:5-8. doi: 10.1016/j.jneuroim.2017.01.008. Epub 2017 Jan 13.
Qureshi M, Hatem M, Alroughani R, Jacob SP, Al-Temaimi RA; PLXNA3 Variant rs5945430 is Associated with Severe Clinical
Course in Male Multiple Sclerosis Patients; NeuroMolecular Medicine 2017 May 23. doi: 10.1007/s12017-017-8443-0.

KFAS contribution:

KWD 147,000

Total budget:		

KWD 147,000
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Associations of Telomere Length and Telomerase Activity in Patients with
Acute Myocardial Infarction
(2012-1302-05)

Assessment and Prediction of Urbanization Impacts on Sub-Surface
Groundwater Levels and Quality in Kuwait
(2012-2505-02)

O. Mojiminiyi

M. Al-Murad, S. Uddin, T. Rashid, H. Al-Qallaf and R. Al-Kandari

Kuwait University

Kuwait Institute for Scientific Research

Abstract

Abstract

The main hypothesis of this research is that short telomere length is associated with increased risk of myocardial
infarction. The objectives of this research are to optimize local methods for measuring telomere length and to examine
the association of telomere length with the presence of acute myocardial infarction in the Kuwaiti population, determine
if there is a correlation between telomerase activity, and the presence of acute myocardial infarction in the Kuwaiti
population and finally to study the influence of polymorphisms in the telomere binding proteins' gene on telomere
length and explore potential associations with cardiovascular disease risk factors. Telomerase Reverse Transcriptase
[hTERT], Human Fetuin-A, Troponin I, total adiponectin, high molecular weight adiponectin, Total Oxidative stress
status [TOS] and leukocyte Telomere Length [LTL] were measured in 144 Acute Myocardial Infarction (AMI) patients
and 192 age and sex matched controls. Allelic Discrimination (AD) was used to genotype SNPs in telomerase and
telomere binding proteins genes.

The assessment and prediction of the impacts of urban expansion on the subsurface groundwater and its quality are
of a great importance. Kuwait Foundation for the Advancement of Sciences (KFAS) thankfully funded this study that
is aimed at assessing the spatial extent of the subsurface groundwater rise problem, changes in the water quality and
propose a protocol for monitoring and a dewatering program. A total of 52 conventional well and six multi-channel wells
were constructed covering all the existing and future cities, except an area which extends from the sixth ring road to
Al-Zour port. Satellite images were purchased, and a numerical model was developed. Estimation of the subsurface
groundwater levels from 1987 to 2002 indicated that they were rising in Kuwait, Al-Jahra and their suburbs. During this
period, the sources of recharge to the KG aquifer were leakage from freshwater network infiltration of brackish water in
the public and private gardens, and the infiltration of produce water from Al-Burgan Oilfield. A few years before 2015,
the infiltrated produce water was no longer a source of recharge. In 2015, the subsurface groundwater levels declined
almost everywhere in Kuwait and Jahra and their suburbs. Increasing dewatering projects mainly in Kuwait City is
the main source of discharge source. All of the cities situated on the high land will not face the effect of subsurface
groundwater rise except Sabah Al-Ahmad City. In As-Sabiyah future city, a lens of a 20 km2 size of fresh to slight
brackish water was discovered, it was also observed that crude oil was found with gas flowing during drilling below a
depth of 36.0 m. Cross contamination of H2S took place in a total of 17 wells in Kuwait City. The vegetation index was
0.39 which indicates the great efforts in the greenery project. All suburbs located along the shoreline to about 2.0 km
inland are subjected to the threat of the water rise. The monitoring must be continued and in a high frequency in the
wells located in these suburbs.

Results showed that AMI patients had significantly shorter LTL and lower hTERT levels compared to controls. Obesity
related factors such as oxidative stress markers were also associated with higher risk of short telomeres and lower
levels of hTERT. Nevertheless, higher levels of adiponectin were associated with lower risk of shorter telomeres.
Using binary logistic regression, our results showed that shorter telomeres lengths and lower telomerase levels are
associated with more than 2 folds increase and 60% increase of AMI risk respectively. Since, incidence of obesity and
T2DM are increasing at an epidemic rate pace in Kuwait; telomere attrition and telomerase levels could be potential
cardio-metabolic risk markers of obesity and T2DM. Our findings could have broad relevance for both normal and
pathological age associated processes.

KFAS contribution:

KWD 42,748

Total budget:		

KWD 42,748

Development of Arabic Therapeutic and Communication Application for
Individuals with Dysphasia and Delayed Language Development
(2012-1510-01)

KFAS contribution:

KWD 130,330

Total budget:		

KWD 209,010

Development of Antimicrobial Nanopackaging Films for Poultry Industry
(2013-1206-01)
J. Ahmed

N. Al-Ghurair, G. Al-Naqi, A. Al-Qallaf, E. Rashid and L. Al-Kulaib

Kuwait Institute for Scientific Research

Kuwait Institute for Scientific Research

Abstract

Abstract
The Kuwait Institute for Scientific Research (KISR) started officially executing this project on the first of June 2014.
This project targeted individuals with two types of speech disorders, namely, children with developmental language
disorder (DLD) and adults with aphasia. The main challenge was in acquiring the scientific content of the desired
applications. The final report provides the technical details of the development of a bundle of applications. The first
application is the Kuwaiti/Egyptian word bank for adults, in which different words, categories, and images are used to
suit adult's age. The second application is the Kuwaiti/Egyptian word bank to train children with language delay. The
third application is a package that consists of five sub-applications grouped to take advantage of the infrastructure
of the main application, as well as the resources used such as images and audio files. The fourth application is the
naming application, which assists individuals with aphasia to name objects. The prototypes of these three applications
were developed and provided to specialists at the Physical Medicine and Rehabilitation Hospital (PMRH) and Sheikh
Salem Al-Ali Centre for Hearing and Speech (SACHS). Comments and remarks were collected and integrated into the
developed applications. It is also worth noting that the developed applications are tablet version (iPad), according to
the recommendation received from specialists. The developed applications can easily be adapted to other dialects
and even languages, which will enhance Kuwait’s image as a leader in providing technical support to individuals with
speech disorders.

Due to the recent food-borne microbial outbreaks and public concern about food safety, the subject of food packaging
has become more challenging. The combination of antimicrobials and nanotechnologies, such as nanocomposites,
can synergistically lead to bioplastic formulations with balanced properties and functionalities for their implementation
in packaging applications. The aim of this project was to develop nanotechnology-based antimicrobial packaging with
the desirable thermomechanical and barrier properties along with a strong antimicrobial activity against Escherichia
coli O157:H7, Listeria monocytogenes, Salmonella typhimurium, and Campylobacter jejuni.
This study involved the development of antimicrobial nanopackaging using a combination of natural antimicrobial
agents (e.g. clove, garlic, and cinnamon oil) and/or metal nanoparticles (e.g., zinc oxide, silver-copper alloy
nanopowder), which were embedded into linear low density polyethylene (LLDPE) and polylactide (PLA) through melt
extrusion/compression molding and solvent casting methods. The morphology of the films was visualized using various
microscopic techniques, including X-ray diffraction; thermal properties were investigated using differential scanning
calorimetry; and the mechanical properties were measured using tensile and oscillatory rheological measurements.
The antibacterial activities of films were evaluated against each microorganism using the agar disc diffusion method
and the liquid culture test.
The outcome of the project directly benefits the consumers by providing an innovative packaging technology, which
can maintain food safety at the highest levels and improve the image of the local poultry industry.

KFAS contribution:

KWD 17,100

KFAS contribution:

KWD 77,300

Total budget:		

KWD 91,340

Total budget:		

KWD 139,660
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Molecular Diagnosis for the Rapid Detection of Bovine Tuberculosis in the State of Kuwait

(2013-1207-02)
S. Al-Mouqatea, M. Al-Khamis, B. Akbar, A. Ali, H. Al-Aqeel, A. Bin-Heji and M. Razzaque.
Kuwait Institute for Scientific Research
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A Comparative Clinical Experiment between Speech Anxiety and Speech
Restructuring Treatment Approaches on Kuwaiti Adults who Stutter
(2013-1302-07)
M. Al-Ameer
Fawzia Sultan Rehabilitation Institute

Abstract
Bovine tuberculosis (bTB), a zoonotic disease has a negative impact on the livestock industry. Though cattle are the principal
hosts and reservoirs of M.bovis, infection can be acquired by and spread into humans and other animals. bTB has been reported
in Kuwait, and the affected cattle were slaughtered/killed by the Public Authority for Agriculture Affairs and Fish Resources
(PAAFR). Technical cooperation has been established with PAAFR and livestock producers of Kuwait for meeting the project’s
objectives. The first objective of the project was to assess the status of bTB in Kuwait’s dairy cattle farms. The second objective
was to adopt novel techniques for the improvement of rapid bTB diagnosis methodologies in Kuwait’s dairy cattle. The project
began on May 1, 2014, lasted for 30 months, and was involved in six key tasks, namely, mobilization, assessing the status bTB
and sampling, comparing existing and molecular techniques for bTB, use alternative invivo diagnostic techniques (Enzyme
Linked Immuno Sorbent Assay and Interferon-g), and analysis of collected data. Samples (n=501) were collected and tested
from the Kuwaiti dairy farms in four districts (Alabdily, Kabid, Sulibiyah and Alwafra). Both IFN-γ and ELISA techniques proved
their high sensitivity and prompt results as diagnostic tools. RT-PCR did not prove its success from the direct detection from
various samples. It is recommended for repeated base routine detection that PAAFR do for the bTB to rely on PPD, and that
IFN-γ should be used for the confirmation of dubious cases, or in animals that are particularly expensive. bTB prevalence was
high in farms located in Sulibiyah, where most farms have a large number of cattle (>100cow), are condensed in a relatively
small area. In summary, the project produced effective results for PAAFR to use and change the traditional way of detection by
using the dermojet injections and implementing the IFN-γ for confirmatory testing of the positive cattle, furthermore, suggesting
the need for actions to control disease in cattle and prevent transmission into humans. In some specific cases, those diagnostic
techniques will be helpful for PAAFR and milk producers to control spread of bTB in Kuwait farms.

KFAS contribution:

KWD 73,750

Total budget:		

KWD 141,840

Abstract
Stuttering is considered one of the most complicated speech disorders, as it affects both speech fluency and social
behaviors. All existing experiments about stuttering treatment took place in the western countries, while such studies
neither exist in Kuwait nor the Middle East.
The aim of the current pilot study was to: (1) test the effect of speech anxiety treatment (SAT) on reducing speechanxiety and on reducing disfluency in Kuwaiti people who stutter (PWS); (2) test the effect of speech restructuring
(SR) on reducing disfluency, and on reducing speech-anxiety in Kuwaiti PWS. The outcome of this pilot allows further
investigation to (3) test the effect of presenting both treatments, but with different sequence, on reducing speechanxiety and disfluency in Kuwaiti PWS.
The current study included 10 participants (4 females and 6 males) aged between 18 and 39 years living in Kuwait.
Overall, all participants were able to reduce their stuttering and speech anxiety through either SR or SAT. Hence, both
types of therapies can reduce both stuttering and related anxiety.

KFAS contribution:

KWD 1,575

Total budget:		

KWD 1,575

Genetic Engineering of Alfalfa for Remediation of Soil Contaminated with
Heavy Metals and Residual Crude Oil
(2013-4401-01)

Magnesium Treatment of Inflammation in Disorders of Glucose Homeostasis
(2013-1302-01)

V. Kumar, S. AlMomin, A. Al-Shatti, H. Al-Aqeel, S.M. Nair, A.B. Shajan, F. Al-Salameen S. Al-Mouqati, and C.
Sudhersan

N. Zghoul

Kuwait Institute for Scientific Research

Dasman Diabetes Institute, in collaboration with George Washington University, USA

Abstract

Abstract

Remediation of the oil contaminated soil is one of the major challenges for Kuwait. In the previous projects conducted
at KISR, microbial-assisted bioremediation technique has been successfully used to remediate oil-contaminated soil.
However, in this research the possibility of using plants for the removal of traces of crude oil and associated heavy
metals from the partially remediated soil was explored. The aim of this project was to screen selected plant species
for the remediation of oil contaminated soil and to engineer alfalfa plants for further improvement of remediation
ability. The final report covers the work conducted in this project under nine major tasks from January 2013 to
December 2016. Four plant species namely, alfalfa, barley, Indian mustard and Atriplex were tested to examine their
ability to tolerate and degrade crude oil in the contaminated soil. In addition, they were also exposed to a mixture of
heavy metals to examine the ability of the plant species to uptake heavy metals. The second objective was to create
transgenic Alfalfa plants with enhanced heavy metal remediation efficiency. To achieve this objective, full length ATP
sulfurylase cDNA was successfully isolated from Arabidopsis and expressed in Alfalfa using Agrobacterium-mediated
genetic engineering technique. Several rounds of genetic transformation experiments were conducted to obtain over
240 transgenic lines. Transformation experiments were carried out using pCAMBIA1301 and pRI101AN vector that
were modified to have ATP sulfurylase cDNA under the control of CAMV35S promoter and NOS terminator. The
transgenic plants were selected in the culture medium using appropriate selection antibiotics. To confirm the presence
of the transgene, DNA and RNA analyses were performed. PCR, RT-PCR and southern hybridizations revealed the
presence, expression and stable integration of the transgene in the genome of selected transgenic plants. The tested
transgenic lines showed significantly better tolerance to heavy metals in hydroponic experiments.

Magnesium supplementation in diabetes patients with hypomagnesaemia was shown to diminish inflammatory parameters
including CRP, TNFα, and oxidative stress parameters. However, serum magnesium levels only represent less than 1%
of total magnesium; whereas cellular Mg deficiency is a more reliable parameter for assessing Magnesium. In most
diabetes patients where hypomagnesaemia occurs, the important depletion of cellular levels is usually not measured.
In this clinical trial we assessed the efficacy of oral magnesium supplementation in Type 2 diabetes patients in restoring
serum (extracellular) and mucosal cell (intracellular) Mg levels. The study has two co-primary endpoints, the change
in serum and intracellular magnesium level between baseline and after three-month supplementation. Additionally, we
compared the efficacy with regard to lowering HbA1c, CRP, TNFα and Isporostane as secondary endpoints.
In an open label trial, 47 hypomagnesaemic Type 2 diabetes patients were enrolled and administered 2x providing 336mg
Magnesium. The study was registered under https://clinicaltrials.gov/ct2/show/NCT01980459. At baseline and after three
months, serum, cellular Magnesium and inflammation biomarkers were measured. For Intracellular Magnesium levels,
sublingual epithelial cells were obtained non-invasively from each patient and fixed on slides prior to assay by analytical
SEM using computerized elemental X-ray analysis. Blood samples were analyzed monthly for Magnesium levels,
Creatinine, HbA1c and CRP. Systemic inflammatory markers including Substance P, Tumor Necrosis Factor alpha and
oxidative stress marker Isoprostane were also determined using sandwich ELISAs before and after treatment.
The repletion of serum and cellular Mg will be correlated with inflammatory, oxidative stress and diabetes markers
before and after treatment to assess which parameter correlates best with efficacy in lowering inflammation. Our
results may support a wider application of the cellular magnesium assay with other diseases than diabetes where
magnesium and glucose homeostasis are impaired.

KFAS contribution:

KWD 76,856

Total budget:		

KWD 76,856
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KFAS contribution:

KWD 44,300

Total budget:		

KWD 130,740
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Outcome of Admissions to the Palliative Care Center of Kuwait
(P114-13MC-04)

Career Strategies of High Potential Employees: Gateway to the Future
(P114-17IM-06)

K. Al-Saleh

I. Abdullah

Ministry of Health

Kuwait University

Abstract

Abstract

The outcome of admission to hospital-based palliative care units in western countries is expected to be different from
Gulf region.

This study utilizes a sample of highly educated professionals (Kuwaitis and self-initiated expatriates(SIE)) working in
Kuwait in times of talent shortage but within a context of economic recession and declining oil prices, to explore: (1) their
coping mechanisms as manifested by their career self-management strategies (CSM); (2) the impact of organizational
Talent Management programs (TM) and the (CSM) on their subjective career outcome (i.e., engagement, commitment,
intention to leave, and satisfaction); (3) the direct and moderating effects of employee potential, education, age, gender,
nationality and economic sector on the above-mentioned relationships; (4) explore a set of individual and situational
predictors of CSM (i.e., socio-demographics, motivational, behavioral, and structural factors (i.e., economic sector,
economic and psychological contracts, labor market regulations and human resource management practices); and (5)
test the construct, concurrent and external validities of the measures used.

The aim of the study is to assess the relationship between outcome of admission and length of stay (LOS) in patients
admitted to Palliative Care Center (PCC) in Kuwait; to determine the symptoms observed during admission to palliative
care, measure their intensity, and to evaluate the effect of palliative care on patient symptoms by recording changes
during the first 7 days of hospitalization.
Retrospective cohort study was conducted on all patients admitted to PCC from January 2011 to June 2013. Data
about patients' demographics, type of cancer, LOS, and outcome of admission were collected.
The total number of patients admitted to PCC was 118, mean age was G0.1780 (1.37524). 44% (n=62) of patients
were males and 56% (n=79) were females. The most prevalent diagnosis was head and neck cancer (17.5%, n=24)
followed by lung cancer (15.3%, n=21) followed by breast cancer (8%, n=11). The median LOS was 45 days (IQR:
17-114 days). 83% (n=97) of the patients died during hospital admission. There was statistical significant difference in
LOS between died and survived patients. The median LOS was 55 days (IQR: 21-121) in patients who died, compared
to 9.5 days in patients who survived (IQR:5-57.75) and p value was 0.001.
Patients who died had longer LOS compared to patients who survived, which reflects more complex disease course.
This may indicate the cultural preference of dying in hospital in the Gulf region.

KFAS contribution:

KWD 4,860

Total budget:		

KWD 4,860

A set of 615 completed questionnaires were used to measure the variables under study. A series of interviews with 62
of the respondents and 17 HR managers were conducted. Factor and Cluster Analyses were used to identify the main
dimensions of the proactive career behavior scale and the strategic profiles. Linear, step-wise and Logistic regression,
Non-parametric analysis, Decision Tree analysis, and discriminant analysis were used to decipher and ascertain the
relative influence of the various independent and moderator variables on the various dependent variables and to
double-check the consistency of the results.

Findings
• There are distinct CSM dimensions and strategy profiles: One of the aims of this study is to empirically explore,
in a non-western culture, the conceptual links between career proactive behavior and the theoretical protean and
boundary-less attitudinal constructs. Thus, factor and cluster analyses were used, resulting in clearly distinct four
dimensions (i.e., Boundary-less behavior", "Access to power", "Competence and Knowledge", and "Selfpromotion")
and three CSM profiles (Hunter, Middler and Dweller). Thus, the findings extend the construct, concurrent and external
validity of CSM measure.
• Motivational/psychological factors are stronger predictors of career proactivity (i.e., CSM) than socio-demographic
factors: The quantitative and qualitative methods produced consistent and complementary results. They revealed that
higher career barriers, career aspiration, career efficacy, and weaker engagement and organization commitment are
strong predictors of career proactivity. Few moderating effects of employee potential, gender, sector and nationality
were detected. Non-parametric analysis show that Kuwaitis, younger employees, employees with less merit (nonHipos), and private sector employees tend to be more career proactive (i.e., use Hunter style) than their counterparts
are, and most of them are particularly active in the "self-promotion'' domain.
• Some findings were unexpected, specifically, higher employee potential, engagement and commitment depress
instead of enhance proactivity; and that SIEs are less proactive than Kuwaitis despite the fact that SIE, by the very
nature of their pursuit of self-initiated international careers and absence of outside support, are characterized as the
embodiment of boundary-less and protean attitudes and behaviors. Also, the findings are contrary to the premise that
satisfied, engaged, committed and/or high potential employees differ from other employees in terms of their personal
resources and that they use these resources to control and impact their work environment successfully.
• Further, the results showed that TM has the most dominant effects on all career outcomes under study. Among the
TM components, formal social support has the largest impact. Also, it is evident that TMs of Kuwaiti organizations are
often "not delivering on the implied promise of what it means to be a HiPo". Among the personal resources, CSM is the
strongest predictor of career outcomes. All the results are explained within the context of the Kuwaiti triple segmented
labor markets, traditional and often discriminatory HRM systems and the larger socio-political system. In addition, the
study extends the external validity of the measures and theoretical constructs pertaining to TM, CSM, Hipo and SIEs
to the Arabian Gulf region.
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KFAS contribution:

KWD 9,150

Total budget:		

KWD 9,600
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Automatic Multi-Level Categorization of Arabic Text Documents
(P114-18EO-01)
F. Al-Anzi
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Top-Down Impact Analysis Approach to Quantify the Impact of a Change in
Software Systems
(P114-18EO-03)
L. Tahat

Kuwait University

Gulf University for Science and Technology

Abstract

Abstract

This project considers a major type of text categorization process that is multilevel text categorization for the Arabic
language. In fact, it has been long observed that the difficulty in obtaining hierarchical (i.e. multi-level) Arabic text corpora
degrades the research in this active area. Recently, there has been growing interest in NLP and text mining communities
to address the corpora availability problem in order to exercise the innovative information retrieval (IR) algorithms.
Therefore, we decided to promote the research in this area by compiling a hierarchical corpus, as it is the cornerstone
to facilitate the tasks of the Arabic language researchers. That is, the first objective of this project was to prepare a large
hierarchical multi-level Arabic text corpus. The first objective was fulfilled by preparing a relatively large corpus that
contains about 15,789 documents for training and testing, distributed into three levels. The second objective was to use
the prepared corpus to investigate the current and new categorization methods for multi-level text categorization. To
fulfill the second objective, we performed the categorization task using two methods; the top-down approach using the
cosine similarity measure and the top-down approach using the Markov chain method. The top-down approach using
the cosine similarity measure is a well-known text categorization method that is widely used in other language such as
English, but not yet for Arabic. However, the second approach that is based on the Markov chain is a novel approach in
text categorization field. The experimental results show that the Markov chain-based method is a promising approach
since its performance outperforms the well-known top-down approach that is based on the cosine similarity measure.

KFAS contribution:

KWD 22,800

Total budget:		

KWD 75,000

Mobile Cloud Computing for Complex Mobile Web Services
(P114-18EO-02)
F. Alshahwan
Public Authority of Applied Education and Training

Abstract
This paper proposed a framework for context-based complex mobile Web services that converges the distribution
technologies of smart devices. Complex services are heavy-weight context-based composite services that consist of
multiple and decomposable functions, which are too complex to be processed on a single mobile host without affecting
its core functionality and degrading the overall performance. A general service logic structure has been also developed
and defined to facilitate task distribution.

Software maintenance is becoming more challenging with the increased complexity of the software and the frequent
applied changes. Performing Impact Analysis (IA) before the actual implementation of a change is a crucial task
during systems maintenance. While many tools and techniques are available to measure the impact of a change
at the code level, only a few research works is done to measure the impact of a change at an earlier stage in the
development process. Measuring the impact of a change at the model level speeds up the maintenance process,
allowing early discovery of critical components of the system before applying the actual change at the code level. In
this project, we present model-based impact analysis approach/or statebased systems such as telecommunication
or embedded systems. The proposed approach uses model dependencies to automatically measure the expected
impact for a requested change instead of relying on the expertise of system maintainers, and it generates two impact
sets representing the lower bound and the upper bound of the impact. Although it can be extended to other behavioral
models, the presented approach mainly addresses Extended Finite State Machine (EFSM) models. An empirical study
is conducted on six EFSM models to investigate the usefulness of the proposed approach. The results show that, on
average, the size of the impact after a single modification (a change in a one EFSM transition) ranges between 14%
to 38% of the total size of the model. For a modification involving multiple transitions, the average size of the impact
ranges between 30% to 64% of the total size of the model. Additionally, we investigated the relationships (correlation)
between the structure of the EFSM model and the size of the impact sets. Upon preliminary analysis of the correlation,
the concepts of model density and data density were defined, and it was found that they can be the major factors
influencing the sizes of impact sets for models. As a result, these factors can be used to determine the types of models
for which the proposed approach is the most appropriate. We concluded that this research may be of a great benefit to
the State of Kuwait local software development and IT market. The importance of our research relies on its application
on the model level instead of the code level. This makes our approach simpler to adopt, less time consuming, and
more practical.

Publications:
Nada Almasri, Luay Tahat & Bogdan Kor; Toward automatically quantifying the impact of a change in systems; Software
Quality Journal DOI 10.1007/s11219-016-9316-8 May 2016

KFAS contribution:

KWD 9,175

Total budget:		

KWD 16,700

This framework is based on RESTful architecture. The goal of this framework is to mitigate the issue of resource
limitation on mobile devices to allow continuous provisioning of services and increasing the overall performance. This
is accomplished through using distribution mechanisms in mobile cloud computing framework. The main criteria for
the distribution are autonomy, lightness and platform independence. Defining a framework and workflow that address
these mechanisms and allow to distribute execution in a homogeneous manner is the main goal of this study. The
distribution strategy is based on Complex Partial Distribution (CPD) that involves partitioning and dispatching the
execution tasks of the main host and the invoked service logic among a set of collaborative mobile hosts. The workflow
generated for orchestration relies on using Reduced-Business Process Execution Language for RESTful services
(R-BPEL4REST) language. This assumption is claimed to allow the coordination of partitions in mobile environment
and to take into account the constraints of mobile resources.

Publications:
Feda AlShahwan, Maha Faisal, Godwin Ansa; Security framework for RESTful mobile cloud computing Web services;
Journal of Ambient Intelligence and Humanized Computing; October 2016, Volume 7, Issue 5, pp 649–659
Feda Alshahwan, Maha H. Faisal, Abdullah M. Almeshal, Tarek A. Selmi; Fragmentation, Orchestration and Federation of
Complex resource-based Mobile Web Services; IT Convergence Practice (INPRA), Vol. 3, No. 1, pp. 51-78, March 2015

KFAS contribution:

KWD 7,000

Total budget:		

KWD 7,000
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Towards a Unified English Technology-Based Writing Curriculum for High
Schools in the Arabian Gulf Countries: The Case of Kuwait and Oman
(P114-19AE-02)

Assessing the Impact of Western-Style Higher Education in Kuwait on
Intercultural Effectiveness and Business Communication Patterns		
(P114-19TT-01)

H. Al-Sharoufi

F. Al-Sumait

Gulf University for Science and Technology

Gulf University for Science and Technology

Abstract

Abstract

This report represents the final phase of a two-year project financed by the Kuwait Foundation for the Advancement of
Sciences (KFAS), to investigate the efficacy of using a new web-based application, Academic Writing Wizard (AWW),
in creating a unified English technology-based writing curriculum in the Arabian Gulf Countries - The Case of Kuwait
and Oman.

As part of their national development plans, the countries of the Gulf Cooperation Council have focused heavily in
recent years on enhancing their higher education institutions. A common strategy has been to increase the number
of Western-affiliated universities, such as those found in Kuwait. However, due to their relatively recent entrance into
the region, little is currently known about the various impacts of these universities on both educational outcomes and
cultural aptitudes. The present project assesses key influences of Western-style education in Kuwait on the intercultural
capacities and cross-cultural communication patterns exhibited by students at various stages of their university
education. Specifically, the study identified factors important to the development of intercultural effectiveness, as well
as cross-cultural communication patterns that are increasingly relevant to the business and educational environments
in Kuwait and the global marketplace. The study was divided into two phases, each with its own goals and data
collection instruments designed to provide a triangulated measurement of the central concepts under review. Phase one
analyzed written communication patterns to identify the features of communication used by Arabic-English bilinguals
in a classroom setting in Kuwait. Although it has been hypothesized that Kuwaiti culture broadly utilizes a high-context
communication style, there is no empirical data to confirm this hypothesis or to evaluate any latitude of cultural variance
among differing populations in the country. Of particular interest in this phase were differences in the communication
patterns used by participants according to context and demographic characteristics. The findings support the idea
that a high degree of intercultural aptitude is present and is being applied by most students according to changes in
context. It further illustrates a notable degree of variance in intercultural communication styles, even among a relatively
small Arab community. Accordingly, the first phase of this study informed the design of the subsequent phase, which
aimed to move beyond a description of intercultural variance in order to identify underlying factors which might help
explain their presence. Specifically, Phase two assessed the intercultural competence of Kuwaiti students by means
of a survey distributed in both English and Arabic. A total of 858 respondents completed the survey from two private,
American-branded universities and one public, Arabic university in Kuwait to assess relationships between institutional
models and students' intercultural outcomes. The findings indicate that there exists a statistically significant difference
in student outcomes between the universities, though language of instruction does not appear to be an explanation.
Furthermore, students overall scored highest in behavioral and affective dimensions, while cognitive intercultural
outcomes were the lowest. Implications of these findings and suggestions for improving intercultural outcomes at
universities are discussed.

In the second phase of the project, the application was piloted in two Oman high schools, one of which is for boys and
the second of which for girls, as per the direction of the Ministry of Education in Oman. The schools selected by the
Omani Education Ministry have class grades 11 and 12 only. A total of 31 male students were selected by the school
administration to be part of piloting AWW. As for the girls' school, a total of 42 female students were selected. Over
two weeks, teachers of those classes were trained on effectively using AWW. The selected students were also trained
in using their AWW student's interface effectively. The total number of students was 71 male and female students
who were selected by the school's administration, representing class grades 11, and 12 respectively. The selected
groups were asked to write a five-paragraph essay without using AWW, pre-app phase and then write the same essay
using AWW, post-application phase. The comparison of the two groups, pre-app and post-app phases, was drawn
with respect to the quantitative and scoring scales that were carried out, based on the nonparametric Mann-Whitney
criterion. An analysis of the dynamics of the indexes was carried out on the basis of the nonparametric Wilcoxon
criterion. The multi-factorial dispersive analysis was carried out for studying the influence of the factor on class. A multifactorial variance analysis was also conducted to study the influence of two factors simultaneously: the class and the
time period. The level of statistical significance was fixed at 0.05. The P-values are presented in the report to within a
hundred-thousandths.
The results of the test showed that under all indexes and under all classes, there are statistically significant differences
between the post-app period and the pre-app period. This indicates a difference between the mean values of both
periods. If we compare the index Final Grade, then in the 11th grade in the pre-app period, the average score was
46.3 ± 5.8%, and during the period of the post-app, the average score increased about 13% and was 59.3 ± 5.5% (p
<0.0001). In class grade 12, the average score of the same index in the period of the pre-app was 48.1 ± 8.4%, and in
the period of the post-app, the average score increased about 13% and amounted to 61.0 ± 7.5% (p <0.0001). Using
Academic Writing Wizard significantly improved Omani students' English academic writing skills, which would make
AWW a very useful tool that could be successfully incorporated into the current English curriculum of Omani English
school curriculum, and by extension in the Arabian Gulf region.

KFAS contribution:

KWD 7,700

Total budget:		

KWD 7,700
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KWD 12,620
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KWD 15,620
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Selection of Dispute Resolution Method to Resolve Conflicts in Construction
Projects
(P115-15EV-01)
H. Alhumaidi
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Capital Budgeting Practices by Companies Listed on Kuwait Stock Exchange
(P115-17IF-02)
A. Al-Mutairi
Gulf University for Science and Technology

Kuwait University

Abstract:

Abstract
Many parties involved in construction-related projects suffer from conflicts which might escalate into disputes during
the project time or even after the completion of the project. Conflicts in construction type projects occur due to many
reasons; they can be time consuming, expensive and might have an effect on project participants' reputations and
their relationship. There is a need to determine different resolution methods applicable in construction-related disputes
and to identify the optimum factors that govern the selection of dispute resolution method. This study reviews different
dispute resolution methods applicable to construction disputes and identifies governing factors that contribute to
the selection of dispute resolution method. The goal of this study is to assist participants with limited knowledge
on different applicable methods to resolve construction type dispute that are faced with the challenge of selecting
a dispute resolution method. Many studies discussed different dispute resolution method but there is a need for a
study that summarizes different dispute resolution methods and links these different methods to major factors that
govern the selection of a dispute resolution method. Results of this research provide project stakeholders with valuable
insight into dispute resolution method selection problem. The study identifies different dispute resolution methods
applicable in construction-related disputes; these methods are classified into proactive methods of partnering and
dispute review board and reactive methods of negotiation, mediation, mini trial, early neutral evaluation, expert
determination, adjudication, arbitration, private judge and litigation. Also, different factors that govern the selection of
a dispute resolution method are identified:(1) enforcement, (2) flexibility in issues, strategy and settlement, (3) need
for preservation of relationship, (4) resolution speed and overall duration, (5) degree of control by disputing parties, (6)
relative cost, (7) choice over the identity of neutral, and (8) confidentiality. The study introduces quantitative computer
program that provides an intelligent system which helps stakeholders choose a resolution method to resolve the
conflict. The computer program introduced in this research provides interested stakeholders with a selection tool of
dispute resolution method, based on a set of factors. The computer program is based on a set of questions that are
presented to the end-user; these questions relate to different dispute resolution factors present in the case at which
the end-user is faced with, once this set of questions are answered by the end-user, the computer program suggests
optimal dispute resolution method.

KFAS contribution:

KWD 4,600

Total budget:		

KWD 4,840

On the Construction of Certain Chevalley-Groups
(P115-16SM-02)
S. Aldhafeeri
The Public Authority for Applied Education and Training

Abstract
The aim of this project is to construct the Lie algebra of type u for fields K of characteristic two. The Lie algebras are
represented as subalgebras of End(Ak ), where Ak is a 27-dimensional vector space over K. The Lie algebra of type E6(K)
for fields K of characteristic two, has been constructed by the authors, using the notion of M-sets. Here we follow the same
notion to give an easy and effective construction of the corresponding Chevalley-groups E6(K), F4(K)and 2E6(K).

The purpose of this study is to investigate various aspects of capital budgeting techniques adopted by Kuwaiti nonfinancial companies listed on the Kuwait Stock Exchange (KSE). To achieve this objective a questionnaire was
used to collect data from Chief Executive Officers (CEOs), Chief Financial Officers (CFOs) and other managers of
manufacturing, service and real estate companies listed on the KSE. The result of the analysis unveiled that top
management and people who used the appraised assets appeared to be the main sources of capital budgeting ideas.
The analysis also unveiled that NPV and PI are the most frequently used capital budgeting techniques and the choice
of the technique is determined by the nature of the project under assessment, and the academic and professional
capabilities of corporate staff. The analysis further demonstrated that factors such as uncertainty about the outcome of
the capital budgeting techniques and lack of required data and information to use capital budgeting techniques could
prevent Kuwaiti non-financial companies from adopting capital budgeting techniques. Finally, the analysis disclosed that
non-financial factors such as strategic planning, corporate image, employees’ capabilities and environment protection
are taken into consideration when making capital budgeting decisions. Kuwaiti companies either possess technology
or have the required financial resources to install advanced technology to assist them in employing sophisticated
capital budgeting techniques that take into account inflation and risk. This would ensure more accurate results and
minimize uncertainty about the outcome of the capital budgeting decisions.

KFAS contribution:

KWD 5,800

Total budget:		

KWD 6,300

Job Satisfaction among Academicians at Business Colleges Working in Kuwait
(P115-17IM-04)
A. Al-Mutairi
Gulf University for Science and Technology

Abstract
The purpose of this study is to examine the overall level of job satisfaction of the academicians who work for business
colleges operating in Kuwait and to identify whether demographics affect the level of job satisfaction. A short-form
Minnesota Satisfaction Questionnaire (MSQ) was distributed to 240 academicians working for eight Kuwaiti business
colleges. A total of 141 questionnaires were returned, resulting in 59% usable response rate. The study showed that
academicians in business colleges operating in Kuwait are relatively job satisfied and their characteristics impact the
level of their satisfaction. However, the most significant characteristics that affect the level of their job satisfaction
were income, nationality and gender. The outcome of this study can be used by policy-makers to develop recruitment
and promotion policies. This would assist in achieving high levels of job satisfaction and will have positive effect on
the academic process and the higher education system at large. This is the first study that used MSQ to explore
job satisfaction among academicians who work for eight business colleges in Kuwait. The outcome of the study is
expected to help decision-makers in enhancing the level of the academicians' job satisfaction.

KFAS contribution:

KWD 8,700

Total budget:		

KWD 9,200

It is remarkable to mention that most of the available literature on Chevalley groups does not deal with fields of
characteristic two. Hence this work aimed to fill an important gap in the subject.

KFAS contribution:

KWD 14,300

Total budget:		

KWD 26,000
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Development of an On-Line Dyslexia Test in Arabic
(P115-18EO-01)
G. Al-Naqi, A. Al-Qattan, and A. Alqallaf
Kuwait Institute for Scientific Research

A Study to Establish Shelters for Women and Children who are Victims of Violence
and to Formulate Relevant Laws
(P115-51OS-01)
G. Al-Ghanem
Women's Cultural and Social Society

Abstract:
The Systems and Software Development Department (SSDD) at the Kuwait Institute for Scientific Research has
been conducting pioneer projects for supporting people with special needs. Moreover, for the last decade, SSDD
conducted several projects in the field of dyslexia. Dyslexia is a reading difficulty in which a person has specific trouble
with reading, writing, and spelling. This disability was in need of assessment tool accessible online for concerned
organizations.
This project started in December 2015. The project’s objective was to develop an online web application for the Arabic
battery for the assessment of dyslexia. In the final report, a detailed description of the project tasks, including the
account management structure and implementation, detailed specifications and features of tests, and the structure of
data collected after testing and at the end of the reporting, is provided. The project team held several meetings with the
Center for Child Evaluation and Teaching (CCET) to discuss the programing flow of the tests. The team implemented
the tests and tested them at the client classes. The development team collected comments and applied them to the
developed application. CCET will collect long-term test results and use them in the future broad normalization of
the battery. The developed web application is the first of its kind in Arabic and is available online for all interested
organizations in Kuwait and all Arab countries.

KFAS contribution:

KWD 9,540

Total budget:		

KWD 23,940

Learners’ Motivation in the GCC to Study French as a Foreign Language:
Cultural, Economic and Social Factors
(P115-19TT-01)
M. Hosny
Gulf University for Science and Technology

Abstract
Motivation is one of the most important factors driving learning; it represents one of the most complex variables used to
explain individual differences in learning. Numerous studies have shown that motivation is positively linked to success
in learning and achievement. This is particularly true for language learning because of the time and effort invested in
the process.
This research aims to investigate the factors affecting French learners’ motivation in the GCC. The study examines
the role of the economic and social factors in stimulating learners' motivation; it also explores the impact of the cultural
context in these countries and the prevalent attitude toward France on the students' choice of learning French.
The study focuses on learners in a non-compulsory setting. The participant are adult learners enrolled in French
language and cultural institutes (e.g. French Institute, Alliance Francaise in Kuwait, Bahrain, UAE and Qatar) or
Continuing Education centers (e.g. Community Service and Continuing Education Center of Kuwait University, Berlitz in
Dubai, Kuwait, Oman and Qatar). A self-administered questionnaire is developed to investigate the factors influencing
French language learners' motivation in Kuwait and to assess the non-linguistic aspects of the process.
This research would be helpful to understand the factors that influence students' motivation to learn a foreign language.
Such understanding would enable language instructors and teachers to enhance students' learning capacity.
Moreover, it would be beneficial for universities, language institutes and continuing education centers to have a better
understanding of the motives and needs of students and tailor language programs accordingly. This might reduce the
number of students who do not complete their courses and provide students with a productive, enjoyable experience.

KFAS contribution:

KWD 3,400

Total budget:		

KWD 3,400

46

RESEARCH DIRECTORATE | Research Grant | Completed Projects

Abstract
Since its establishment in 1963, the Women's Cultural and Social Society has been keen to raise the awareness of
women and society in areas such as: support of women's empowerment, gender equality and assistance to women
and female victims of violence. Through 2012-2014 a website was established to publish a collection and study of all
laws and legislations related to women. This website provides simplified data and easy access to the public that is
continuously updated.
This project proposed several recommendations, one of which is, "the establishment of shelters and listening centers
for battered women, and the work on the enactment of a law criminalizing violence against women in the home, work
and public places, and funding of rehabilitation services and rehabilitation programs".
According to the latest official statistics by Ministry of Justice 2010, one-third of the families surveyed suffered from
domestic violence. This was also mentored by the joint national committee for the treatment of domestic violence in
2010. The report recommended the establishment of a shelter for victims of domestic abuse and enable the victims to
report their aggressors.
All of this motivated the Society to prepare a comprehensive study on the philosophy of listening and shelters as
a mechanism to protect women and girl victims of violence and the possibility of implementing it in Kuwait, since
this mechanism has been adopted in several Arab and Gulf countries on the basis of the recommendations of the
Committee of the CEDAW. Kuwait still lacks a specialized role to shelter battered women.
The study of the philosophy of listening centers and shelters focuses on gender-based violence against women and
girls around three main sections, along with the conclusion and recommendations.
Part 1: Introduction to the definition of gender-based violence: its types and forms, sources, methods of violence
against women and girls, its effects on the physical and psychological health of women and girls and on their economic
and social situation. It also tackles tools to combat violence against women at the international and national levels,
efforts to confront gender-based violence, review domestic violence as a gender-based violence in Kuwait, and, finally,
address the challenges facing efforts to combat violence against women in Kuwait.
Part 2: Centers of listening and guidance of battered women: This includes the role of safety in sheltering them
through the definition of listening centers in Chapter I of the final report, which aims at the principles underlying
it. The services it provides include hotlines, reception, listening, legal advice and judicial assistance. Psychological
support, social assistance, marital mediation and support for battered women. Finally, the regulatory framework for
listening centers. Chapter II reviews the safety role of sheltering abused women and girls through the definition of the
shelter, the beneficiary groups, the mission and services provided by the shelter, the shelter's regulatory framework,
the shelter mechanism, and the coordination and partnership among actors to address gender-based violence for
social development.
Part 3: This part of the study reviews the field visits conducted by the researchers to the United Arab Emirates - Dubai,
Morocco - Casablanca, Tunisia - Tunisia, and the United States of America - New York. The main findings and results
based on the data obtained from the visits are also presented.
Finally, the study presents its findings and a number of suggestions and recommendations concerning the preventive
and protective aspect of gender-based violence against women and girls in the State of Kuwait.

KFAS contribution:

KWD 55,900

Total budget:		

KWD 55,900
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Efficacy of Yttrium-90 Time-of-Flight PET/CT in Post Radioembolization Imaging
of Microsphere Biodistribution in Radiosynovectomy
(P115-93MN-02)
M. Masoomi

RESEARCH DIRECTORATE | Research Grant | Completed Projects

Harmonic Playground Inspired by Al Sadu Design Patterns: A Feasibility Study
(P116-11VC-01)
Sheikha Altaf Salem Al Ali Al-Sabah
Al Sadu House

Ministry of Health

Abstract

Abstract
90

Y bremsstrahlung scintigraphy suffers from a low spatial resolution due to indirect imaging of a continuous scatter
radiation spectrum without a pronounced photo peak resulting in a coarse representation of the microsphere
90
biodistribution. The authors are investigating the feasibility of Y PET/CT TOF imaging as a technique to improve
90
detection accuracy of Y distribution and leakage post radiation synovectomy in relation to conclusive information of
activity presence in the target area.
A knee phantom with the compartments that is mimicking the bone and soft tissue scattering – attenuation was
developed using saline solution and Dipotassium Hydrogen Phosphate (K2HPO4). A LYSO PET with a 64 slice CT, as
well as a 16 slice SPECT/CT camera were used. PET scans were acquired using positron fraction 3.186 × 10−5, halflife 64.1 h, 15 min per bed position. For bremsstrahlung SPECT imaging the energy windows were set to 55-285 keV.
An algorithm which incorporates TOF+PSF, non-TOF and 3D-OSEM were used for image acquisition and reconstruction.
The images were assessed for spatial resolution, technical success and detection of non-target activity. The PET
images appeared to be suffering from low true coincident rate, but high singles rate. Qualitative evaluation showed
superior spatial resolution of PET/CT over bremsstrahlung SPECT with clear edge definition of the phantom. We are
90
planning to apply the procedure on patient imaging, and it appears the Y PET scan of patients for microsphere biodistribution in radiosynovectomy is the first time to be done in Kuwait.
90

The preliminary study suggests although Y PET imaging is suffering from low true counts, but it has qualitative
superiority and results indicate that it can serve in two primary clinical roles in radiosynovectomy: (1) evaluating
technical success (2) predicting treatment efficacy. The results were presented at national and international meetings.

KFAS contribution:

KWD 6,950

Total budget:		

KWD 7,450

Communicating Corporate Social Responsibility in Kuwait:			
Assessment of Environmental Responsibility Efforts
(P116-11AM-01)

The harmonic playground is an interactive free-moving playscape in which energy waves are created by the public's
movements on a tense woven net surface. The playground has been constructed using colorful nylon ropes by Textile
artist Toshiko Horiuchi MacAdam and her husband Charles MacAdam. A feasibility study is needed to determine the
safe site, dependent and independent variables involved in the installation of a harmonic playground using Al Sadu
designs and colors. It is envisioned that the structure would be a center of play and national pride.

KFAS contribution:

KWD 9,700

Total budget:		

KWD 9,700

Energy Spectra of Photons in Tissue Equivalent Phantoms
(P116-13SP-01)
T. Alrefae
Kuwait University

Abstract
Interaction of photons, emitted from popular radionuclides, used in nuclear medicine with tissue equivalent phantoms,
are studied in this work. Effect of phantom thickness and materials on the gamma-ray spectra are investigated and
different regions observed in the spectrum are explained, based on the basic principles of photon interactions. Results
show that multiple scattering peaks are generally located at energies lower than 100 keV for all primary photon energies
and medium thicknesses, however, it is more difficult to distinguish single, double and multiple scattering in the gamma
spectra resulted from larger phantom thicknesses. Transmitted photon spectra through water, soft tissue, breast and
brain tissues slab phantoms with ICRU report 44 compositions were demonstrated and it was found that they were
almost independent on the phantom material.

KFAS contribution:

KWD 7,500

Total budget:		

KWD 10,000

M. Bashir

On Solutions of Integro Quasi-Differential Equations in L – Spaces		
(P116-14SM-02)

Kuwait University

Sobhy El-sayed Ibrahim

Abstract

Public Authority of Applied Education and Training

Corporate social responsibility (CSR) has become a way for corporations to meet the expectations of different
stakeholders about economic, social and environmental issues. It has become indispensable for an organization’s
success and positive image and reputation. Employing the stakeholder theory, the purpose of this research is to
analyze CSR content of leading Kuwaiti corporations, particularly those that pertain to the environment. It attempts to
identify the issues and stakeholders of the CSR and if corporations are following CSR reporting standards. By analyzing
websites, annual and CSR reports of the top 100 Kuwaiti corporations, this study found low mentions of the CSR issues
and even lower mentions of stakeholders. Environmental issues were among the least mentioned. “Society” was
mentioned the most as the stakeholder and “The Environment” was among the least mentioned. Independent sample
t-tests found no significant difference between the issues and stakeholders that are mentioned in the websites and the
reports. Only two companies from the sample followed reporting standards. Kuwaiti corporations need to pay more
attention to CSR and particularly to the environment. They should adopt a strategic approach toward it, where higher
management needs to understand its significance and allocate specialized personnel, such as, marketers and public
relations practitioners to manage it. The government and non-profit organizations should encourage the private sector
in Kuwait to do more CSR and meet the needs and expectations of different stakeholders and not only shareholders.
This is in addition to reporting the CSR information strategically and professionally because of its benefits to corporate
image, reputation and transparency.

Abstract

KFAS contribution:

KWD 3,482

Total budget:		

KWD 3,551

48

In this Proposal, we have studied the quasi-differential expressions Ƭ of nth order and there adjoints Ƭ+ with complex coefficients
in the space Lpw(a,b). Also, we have studied the integro quasi-differential equations and the quasi-differential operators
generated by these expressions in the space Lpw(a,b). We have proved in the case of one singular end-point and under
suitable conditions on the integrand function F(t,y) that all solutions of the general integro quasi-differential equation are in
Lpw(a,b) ∩ L∞(a,b) provided that all solutions of the homogeneous integro quasi- differential equations are in Lpw(a,b) ∩ L∞(a,b).
The objective of this research is the extension and generalization of the previous results which are related to solutions of
non-homogeneous integro quasi-differential equations with comples coefficients in the Hilbert space L2w(a,b). Also, we have
proved in the case of one singular end-point and under suitable conditions on the integrand function F that all solutions of
the general integro quasi-differential equation are in Lpw(a,b) ∩ L∞(a,b) provided that all solutions of the homogeneous integro
quasi- differential equations (Ƭ-λI)u = 0 and (Ƭ+λI)v = 0 (λ ϵ C) are in Lpw(a,b) ∩ L∞(a,b).
-

KFAS contribution:

KWD 2,500

Total budget:		

KWD 2,950
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Investigation of Long-Lived Gamma Emitting Radionuclides in Meat
Consumed in Kuwait and Estimates of Annual Effective Doses
(P116-14SP-03)

Chemical and Biological Assessment of Endocrine Disrupting Chemicals in
Waste and Coastal Waters in Kuwait
(P214-42WE-01)

T. Alrefae

N. Al-Jandal, T. Saeed, A. Saheb and A. Abusam

Kuwait University

Kuwait Institute for Scientific Research

Abstract

Abstract

This study proposes to investigate the natural and man-made radioactivity in livestock meat consumed in Kuwait.
Specifically, long-lived gamma emitting radionuclides will be measured in meat samples collected from the local market.
Based on these measurements, annual effective doses will be estimated. It is believed that the output of this study
will help in establishing a baseline of the radioactivity levels exposed to the general public from the ingestion of food.

Kuwait Institute for Scientific Research in collaboration with The National Council for Culture, Art and
Letters in Kuwait

The pollution of coastal regions worldwide has been of a great concern due to the presence of endocrine disrupting
chemicals (EDCs). Hence, this study was designed to investigate the status and sources of EDCs and their effect
on fish in Kuwait’s coastal areas, from the chemical and biological perspectives. The chemical assessment of three
sewage treatment plants indicated the existence of significant levels of EDCs in samples from both inflows and
outflows. Average levels (low and high levels recorded) of phthalates (19 and 31 µg/l), alkylphenols (85 and 159 ng/l),
and estrogens (30 and 368 ng/l) were reported. The analysis of samples from field exposure sites revealed significant
levels of EDCs in seawater (phthalates: 2.1 to 4.6 µg/l; alkylphenols: 1.2 to 16.4 ng/l; estrogens: 0 to 36.2 ng/l) and
sediment (phthalates: 2.1 to 15.7 mg/kg dry wt; alkyphenols: 2.5 to 15.1 µg/kg dry wt; estrogens: 4.1 to 214.2 µg/kg dry
wt) samples. The biological perspective investigated through the exposure of fish to sewage outlets at five sites proved
that the exposure resulted in elevated levels of vitellogenin (Vtg) and gene expression. The hepatosomatic index
(HSI) revealed a higher level in winter samples (0.48 to 0.79%) than in summer samples (1 to 1.5%). Histological and
immunolocalization evidences showed the effect of EDCs on Vtg deposition in the liver tissue. The Vtg gene of shaem
(Acanthopagrus latus) yielding 275 base pair amplicon was similar to that of the European seabream (Sparus aurata).
Vtg gene expression was stronger in summer than in winter with relative expression levels ranging from 0.05 to 37.
Three injected levels of 17β estradiol (E2) (2, 4, and 6 µg/fish) were responsible for dose dependent Vtg expression.
Chemical and biological investigations indicated the presence of significant levels of phthalates, alkyphenols, and
estrogens in the Kuwait Bay, and these levels were enough to initiate Vtg gene expression and Vtg deposition in the
liver tissue of shaem exposed to sewage outlets in Kuwait for two weeks.

Abstract

KFAS contribution:

KWD 58,325

The National Council for Culture, Art, and Letters in Kuwait (NCCAL) is aiming to nominate Kuwait Towers (KT) to the
UNESCO world heritage site list. Hence, NCCAL has contacted the Kuwait Institute for Scientific Research (KISR) to
study environmental factors affecting the property, sustainability of the property and the present state of conservation.
To achieve such objectives, a detailed investigation on the land-use-land-cover, including the vegetation, coastal water
quality and coastal processes, data on wind and dust loadings, and the socioeconomic assessment of the property was
taken. Based on the various data collected, the project team has concluded that KT showed a compliance to all the
environmental factors in place. There was no subsidence of ground observed, land-use-land-cover was eco-friendly
and sustainable, the coastal area showed high sedimentation rate, which can be used to develop a green area around
KT. The cumulative effect of stressors within the buffer zone did not pose any threat to the sustainability of KT. The
large area that is vacant across KT should be developed keeping in view the aesthetics and the adjacent low-rise
development. It should not pose any additional stress within the buffer zone. The KT should be equipped with structural
health management system to continuously observe the structural integrity. The indoor air quality should also be
monitored for health, safety, and environment compliance. The new management structure has been put in place that
will allow smooth operations at KT and for its maintenance and upkeep for years to come. The external lighting added
to KT should be re-evaluated for its effect on its external structure. The team has found that KT is an architectural
marvel of its time in this region and sets a turning point in history of Kuwait, which has faced water shortages in past.
This is a historical landmark from that stand point and tells the history of water in Kuwait.

Total budget:		

KWD 152,104

KFAS contribution:

KWD 8,000

Total budget:		

KWD 10,000

World Heritage Nomination for Kuwait Towers
(P116-55EA-01)
A. Al-Ghadban, S. Uddin, M. Ramadhan, A. Ramadan, A. Al-Dousari, E. Al-Enezi, M. Al-Asfour and B. Dashti

KFAS contribution:

KWD 33,000

Total budget:		

KWD 82,155

Quantification of the Contribution of the Main Activities at the Shuaiba West
Industrial Area to Ambient Pollution Levels at Ali Sabah Al-Salem
(P214-44SC-02)
A. Ramadan
Kuwait Institute for Scientific Research

Abstract
A large number of local industries are clustered in the Shuaiba West Industrial Area (SWIA). Due to the proximity of the
SWIA to the Ali Sabah Al-Salem (ASAS) area, there are some concerns regarding the effect of emissions from the SWIA’s
industries on the air quality at the ASAS area. Accordingly, this study was conducted to quantify the contribution of the SWIA
emissions to the ambient air pollution levels in the ASAS area.
Through numerical modeling, the ground-level concentrations (G-LCs) of sulfur dioxide (SO2) and nitrogen dioxide (NO2) at
the ASAS area due to emissions from the SWIA main activities were calculated. Following their validation against the Kuwait
Environment Public Authority’s (KEPA’s) air quality monitoring stations (AQMS) at ASAS Area, the numerical model’s results
revealed the G-LCs at ASAS area were always less than the KEPA’s national ambient air quality standards (NAAQSs).
Another important conclusion was that the impact of SWIA emissions on the G-LCs at Fahaheel City and Al-Ahmadi City
was negligible. Detailed examination of the KEPA’s AQMS data over ten years revealed that the long-term trend of all
pollutants was increasing, except for NH3, O3, and PM10 with the latter, being correlated with the rainfall cycle. Also, the
G-LCs of all pollutants were highest during winter and lowest during summer except for O3 and PM10. O3 is affected by the
amount of sunlight; while PM10 is directly affected by the wind speed/direction.
Recommendations include the enforcement of strict emissions monitoring and reporting program for the main SWIA activities.

50

KFAS contribution:

KWD 35,720

Total budget:		

KWD 59,500
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Comprehensive Radionuclides Assessment and Monitoring Systems for
Kuwait’s Marine Environment
(P214-44SP-01)

Technology Use in Kuwait's Agriculture: Evaluating Technologies and
Establishing Baseline Database
(P215-42EC-02)

S. Uddin, A. Al-Ghadban, M. Behbehani, A. Aba, H. Al-Shammari, , O. Al-Baloushi, W. Zakri and A. Al-Baloushi

A. Al-Nasser, M. A. Razzaque, H. Al-Khalaifa, H. Al-Menai, H. Al-Mansour and, N. AbdulMalik

Kuwait Institute for Scientific Research

Kuwait Institute for Scientific Research

Abstract

Abstract

Radiological safety is becoming a prime concern in the region. This study was aimed to establish a baseline information
that could be considered as pre-nuclear in the region and will be a valuable dataset for the temporal assessment
of radioactivity in this region. This project also aimed to set up an online monitoring capability for radionuclides in
seawater. This report documents the achievements of current study, which essentially were standardization and
adaptation of standard operating procedures for sequential extraction, sample preparation, and determination in
large volume seawater samples for a suite of radionuclides, testing and deployment of an underwater in situ gamma
radioactivity detection system and generation of comprehensive baseline information on marine radioactivity. The
seawater concentration of 3H, 210Po, 210Pb, 137Cs, and 90Sr, varies between 143.1 and 166.0, 0.51 and 0.62, 0.85 and
0.92, 1.04 and 1.18, 0.61 and 0.88 mBq L-1, respectively. The 40K, 238U, 235U, and 234U, concentration in seawater
varied between 18.6 and 19.1, 0.047 and 0.050, 0.001 and 0.002, 0.054 and 0.057 Bq L-1. The levels of 239+240Pu
and 238Pu in seawater range between 2.9 and 4.9 and 0.04 and 0.05 mBq m-3. The sampling was repeated four times
and no temporal trends were obvious, although 238U and 40K concentrations show a strong correlation with salinity.
The salinity fluctuation during summer and winter seasons varies between 5 and 7%, and the resulting change in 238U
and 40K concentrations remains within the bounds of uncertainty. The under seawater gamma detection system was
tested and calibrated prior to deployment. The system is operating continuously and can be assessed at LAN address
192.168.1.5. The data acquired is transmitted to host computer at Kuwait Institute for Scientific Research. The average
dose rate measurements obtained from the system was ~8 nSv h-1 and the gamma spectra analysis showed that the
activity levels of the selected radionuclides of interest ( 201Tl, 99Tc, 131I, 134Cs, 137Cs and 60Co) were below the detection
limits. After assessing the reliability and operation ability of this system, KISR has acquired four more such systems
that will be integrated into the network that can be used as an early warning system.

This 18-month project, which was started in May 2016, funded by Kuwait Foundation for the Advancement of Sciences
and Kuwait Institute for Scientific Research was to evaluate impacts of farm size on levels of technologies used and
yields of crops, livestock, and poultry and establish baseline database for crops, livestock, and poultry farms.

Radionuclides concentration in marine bottom sediments were also determined where the 40K, 210Pb, 137Cs, 90Sr, 226Ra,
228
Ra, 238U, 235U, 234U, 239+240Pu and 238Pu concentrations range between 386 and 489, 32.8 and 48.8, 1.5 and 2.9, 4.53
and 5.42, 18.3 and 23.1, 18.8 and 23.0, 22.3 and 30.5, 0.99 and 1.33, 25.6 and 34.8, 0.039 and 0.093, and 0.0008
and 0.0018 Bq kg-1. These values are in normal range reported for coastal waters and similar to cesium and plutonium
sediment inventories in 1994, suggesting no recent input of these radionuclides into the Northern Arabian Gulf.

KFAS contribution:

KWD 41,370

Total budget:		

KWD 111,450

The 170 farms (72 crop/plant; 56 livestock; and 42 poultry) were surveyed. Results indicated role of improved
agricultural technology in increasing yield and crop water productivity of fodder, greenhouse, and open field crops and
yields with high level technology, irrespective of farm size.
Data were from 25 broiler, 13 layer, and 4 broiler breeder; 7 small, 19 medium, and 16 large. Adoption in poultry farms
was on medium to high technology. Large poultry farms used higher technology level with integrated farming systems.
Poultry farms in Al-Wafra are close to each other, therefore, the need to implement strict biosecurity measures.
Significant differences were observed in technology and management levels in large, medium, and small farms
(P≤0.05) better technology, management, and performance in poultry.
Livestock farms (27 diary, 24 sheep, and 5 goat farms) in Wafra, Abdalli, Kabd, and Sulaibiya areas were surveyed.
Three farms had integration between sheep and cattle (1), sheep and goat (2), 25 small, 19 medium, and 12 large
farms. Farm size had significant (P≤0.05) impact on technology, utilization in crops, livestock, and poultry production
systems. Significant relationships were reported between farm size and levels of technology used (r=0.960-.0.970); the
larger the farms of livestock/poultry, the better was the technology use. Baseline database for all agricultural areas was
established. Crops, livestock, and poultry production could be developed vertically through R&D; technology transfer
for improved yield and product quality and horizontally by integrated large-scale company support on technology
utilization.

KFAS contribution:

KWD 42,800

Total budget:		

KWD 112,540

Failaka Whale Skeleton to be Housed at the Kuwait Scientific Center
(P215-42SL-04)
Environment Public Authority (EPA)

Abstract
The Environment Public Authority has hosted a number of experts from the Tokyo University of Marine Science and
Technology and a number of experts from NISHIO Company, which specializes in three-dimensional modeling and
taxidermy of whales and marine mammals in Japan. The effort aims to retrieve Failaka whale carcass to prepare a
three-dimensional model using best world practices and scientific ways to be exhibited at the Center. During the first
visit, the team examined and assessed the condition of the skeleton and ascertained its species, sex and age using
best practices to handle the skeleton. The EPA hosted the experts again during which time the whale’s skeleton
was separated from the carcass and the process of reburial in a special container was completed to accelerate
decomposition of its remaining tissues.
This project is a national project involving many stakeholders in Kuwait such as: The Environment Public Authority,
The Kuwait Scientific Center, Kuwait University, Kuwait Volunteer Work Center, the Kuwait Environment Protection
Society, Kuwait Oil Company, Kuwait Municipality, Public Authority for Agriculture Affairs and Fish Resources, Kuwait
Fire Services Directorate and the Ministry of Interior.

52

KFAS contribution:

KWD 9,873

Total budget:		

KWD 9,873
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A National Green Campus Research Proposal for Kuwait Institution of Higher Education
(P314-35EA-01)
A. Al-Anzi

Development of a Polypropylene/Nanomaterial-Based Composite Polymer
Electrolyte Membrane for Hydrogen and Methanol Fuel Cells Application
(P314-35EC-01)
S. Lahalih, A. Al-Hazza, F. Al-Zubi, A. Al-Rowayeh and M. Al-Mutairi

Kuwait University

Kuwait Institute for Scientific Research

Abstract
This document serves as comprehensive manual for Kuwait universities seeking to improve their sustainability
performance. Guided by a prior materiality assessment, the project outlines strategies and approaches for sustainability
action on the 22 topics determined most material for Kuwait universities. The 22 topics are divided in three categories:
Buildings and Infrastructure, Academic Missions and Programs, and Administration Policies and Resources. For each
material topic, the following information is presented:
To achieve these goals, the project team will:

•

the sustainability challenge and opportunity;

•

approaches and strategies available to Kuwait universities to improve their performance;

•

key performance indicators to track progress

•

examples of best practices from universities around the globe

By providing a summary of actions and best practices for each topic, this document presents universities in Kuwait with
a menu of options to improve their sustainability performance. Most of the strategies ore implementable in the nearterm
as pilot projects or initiatives, while some strategies are designed to be longer-term or aspirational. Examples from
leading universities offer guidance and insight into how best to implement projects or initiatives, as well as additional
resources and contacts if universities in Kuwait elect to pursue o similar project.
This document is intended to outline the multitude of opportunities available to improve sustainability performance.
From these, universities can strategically select o smaller number of topics and strategies to act upon as pilot
projects or initiatives. For comprehensive adaptation, any chosen topic or strategy will have to be developed further
through additional research, followed by o planning process to guide implementation. A summary of the sustainability
opportunities in each of the categories is presented below:

BUILDINGS AND INFRASTRUCTURE

•

Indoor environmental quality			

•

Transportation					• Master planning

•

Open spaces					

•

Water

•

Green building design and standards		

•

Waste

KFAS contribution:

KWD 40,050

Total budget:		

KWD 91,950
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Abstract
Kuwait’s energy demand will increase to 250% of its current level by the year 2030. Therefore, additional energy needs
can be accomplished through the development of polymer electrolyte membrane fuel cells (PEMFC) that includes
storing energy and generating clean combustion electrical energy. Therefore, the main objective of Phase1 of this
research project is to prove the concept by preparing and characterizing a low-cost (˂$10 /m2) and thermally stable (up
to 140°C) polypropylene/nanomaterial-based composite PEM to be used for hydrogen and methanol FC applications
utilizing clean fuels like hydrogen and methanol. The desired properties of PEM are low cost, good durability, good
mechanical strength, good thermal stability at high temperature application, and good conductivity with diminished
methanol and gas flux. The objectives were accomplished rather successfully by developing a low-cost polypropylene/
HNT with poly-anionic polymers-based (SMF, PCS, Nafion) composite PEM with very low cost of ($1.0 /m2) compared to
the high cost of $1000/m2 for most widely used commercial Nafion PEM, and thermally stable (up to 140°C) compared
to Nafion PEM (≤ 90°C). The developed PEM also has good mechanical properties where tensile strength ranges from
70.47 N/mm2 to 87.54 N/mm2 compared to 43 N/mm2 for Nafion117 membrane. The methanol flux of impregnated
samples at 145 psi with PCS and SMF ranges from 90.7 kg/m2h to 63.27 kg/m2h, respectively, which is far less than
Nafion115 and Nafion117 by a factor of 5.4 - 7.8 in case of PCS coating and by a factor of 3.7 - 5.26 in case of SMF
coating respectively. The gas flux (N2) was also less by a factor of 2 for team’s samples compared to Nafion115 and
Nafion117. The project samples’ average thickness is about 0.05 mm, which is less than Nafion115 (0.127mm thick)
and Nafion117 (0.183mm thick) by a factor of about 2.54 to 3.66 respectively. Finally, the conductivity of the team’s
PEM impregnated samples with PCS and SMF ranged from 0.05619 to 0.0315 S/cm respectively for PCS and ranged
from 0.03719 to 0.04713 S/cm for the same samples impregnated with SMF solution compared to 0.0811S/cm for
Nafion115 and 0.0931S/cm for Nafion117 when measured at 50°C and 50%RH. Also, the durability of the developed
PEM is almost double that of the Commercial Nafion117 membranes.

KFAS contribution:

KWD 39,100

Total budget:		

KWD 108,700

Land and building reuse
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Ceiling-Mounted Personalized Ventilators Effectiveness in Reducing the
Spread of Particles in Office Spaces
(P314-35EM-01)
W. Chakroun
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Grant Agreement between KFAS and the Oxford Institute for Energy Studies (OIES)
(P316-75IC-01, P316-75IC-02 and P316-75IC-03)
Oxford Institute for Energy Studies (OIES)

Abstract

Kuwait University

Project Progress Abstract:
Crowded offices with short distances separating workers’ stations increase the probability of respiratory crossinfection via two different paths. One path is the contaminant transmission through air by direct inhalation and the
other is through the body contact of contaminated surfaces and walls. Conventional ventilation principles used today
reduces the probability of cross contamination by increasing the distance between the two stations challenging the
efficient use of the space or by supplying more fresh air in the space which is very energy inefficient. Ceiling-Mounted
Personalized Ventilators (CPV) has been recently introduced to localize fresh air flow around the occupant. The aim is
to investigate the impact of the use of the CPV alone and when aided with desk and chair fans on offering protection to
the occupant and in reducing transmission of particles from one infected occupant station to another. Since CPV is a
localized ventilation system that is designed on the basis of fixed occupant position, it is also aimed to study the system
performance with respect to shifts from occupant design position due to people moving their chairs.
First, the CPV system aided with desk fans is studied by modeling and simulation using computational fluid dynamics
(CFD) with consideration of space occupancy density while providing good indoor air quality (IAQ). The ability of the
CFD model in computing the velocity, thermal and concentration fields was validated by literature and experimental
data. The main objective of the performed experiments was to ensure that the developed CFD model can capture the
effect of the desk fan flow rate on particle behavior.
Secondly, a computational fluid dynamics model for particle transport and deposition was also developed to simulate a
two-station office ventilated by CPV system to predict particle transport and to assess ventilation effectiveness when the
CPV is aided with desk fans (DF) versus chair fans (CF) in crowded office spaces for shifts from seated occupant chair
position with respect to the CPV jet at shift values from 10 cm to 20 cm. The CFD model was coupled with a bio-heat
model to predict segmental and overall sensation and comfort in addition to segmental skin temperatures. In this work,
experiments were conducted to validate the CFD model accuracy in capturing the effect of the CF on particle transport.
Major findings are summarized as follows:
• The CPV system is found to provide acceptable IAQ at shorter distance between the occupants, compared
to the conventional mixing system. By optimizing the design of the proposed PV system, the occupancy
density in an office space can be improved to 8 m2 per occupant by reducing the distance between occupants
compared to 12 m2 per occupant for conventional mixing system while maintaining better IAQ.

KFAS funding has enabled OIES to maintain a strong research ‘hub’ that builds on its unique capacity in analysing
global and regional energy developments of importance for the GCC economies. OIES share KFAS’ objectives and
goals of advocating science and education, and the scholarly study of one of the world’s most important oil and gas
producing regions, supporting knowledge and capacity-building inside Kuwait, as well as the wider region.
OIES-KFAS Programme publications:
OIES exceeded the number of published studies stipulated under the OIES-KFAS agreement by publishing four
specific programme studies over the duration of the academic year 2016/2017, as well as a special issue of the Oxford
Energy Forum as detailed below:
1. GCC-East Asia Relations in the Field of Nuclear and Renewable Energy: Opportunities and Barriers, Makio
Yamada, MEP 14, May 2016
2. Adjustment in the Oil Market: Structural, Cyclical, or Both? Bassam Fattouh, OIES Comment, May 2016.
3. Advancing Renewable Energy in Resource-Rich Economies of the MENA, Rahmatallah Poudineh, Anupama
Sen & Bassam Fattouh and Anupama Sen, MEP 15, September 2016
4. Striking the Right Balance? GCC Energy Price Reforms in a Low Oil Price Environment, Bassam Fattouh,
Anupama Sen & Tom Moerenhout, OIES Comment, September 2016
5. The Oxford Energy Forum (OEF), No.108, MENA Energy Pricing Reforms OEF 108, published in March 2017.
OIES organised a dedicated roundtable workshop joint with the LSE Kuwait Programme. The workshop provided a
high-level forum to discuss key challenges faced by the GCC countries in the sustainable implementation of long-term
energy pricing reforms in the midst of a selected group of academics, government and industry representatives. The
workshop was held in London, UK on 31st March 2017.

KFAS contribution:

KWD 53,000

Total budget:		

KWD 53,000

• In summary, as the shift distance increased the effectiveness of CF compared to DF increased in terms of
thermal comfort ventilation effectiveness and cross-infection between occupants. The limitation of using DF
is that the occupant should be located very close to the desk. An innovative CPV system assisted by CF was
proposed and was found to overcome the distance reliance constraint since the CF move with the occupant.
Therefore, equipping the chair with fans constitutes an efficient strategy for improvement of thermal comfort
and IAQ re-localizing the flow around the occupant when chair shift is involved.
• The use of CF allowed the reduction of CPV flow rate by 22.72% resulting in energy savings of 14.87% for
the case where the occupant was beneath the jet. Installing CFs allowed maintaining good performance of the
system when chair shift due to movement of person occurred while installing DFs resulted in largely degrading
the system performance at equal chair shift from the CPV center.

Publications:
Carine Habchi, Walid Chakroun, Sorour Alotaibi, Kamel Ghali, Nesreen Ghaddar. Effect of shifts from occupant design
position on performance of ceiling personalized ventilation assisted with desk fan or chair fans. Energy and Buildings,
Volume 117, 1 April 2016, Pages 20–32.
Carine Habchi, Kamel Ghali, Nesreen Ghaddar, Walid Chakroun, Sorour Alotaibi. Ceiling personalized ventilation
combined with desk fans for reduced direct and indirect cross-contamination and efficient use of office space. Energy
Conversion and Management, Volume 111, 1 March 2016, Pages 158-173.

KFAS contribution:

KWD 61,300

Total budget:		

KWD 132,720
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European and US Policies towards Inward Investment from the Gulf in
Strategic Industries
(2010-1103-03)
M. Thatcher
London School of Economics and Political Science

Project Progress - Abstract
The research in this period has involved three major tasks. First, it has examined individual cases of Sovereign Wealth Fund
(SWF) investments in the UK and US in more detail. These show important variations both across the two countries and within
them. The research has traced different processes in particular cases, and how and why some became politically controversial,
whereas others met few policy obstacles. It has found that how SWF investment are presented or 'framed' is important, notably,
whether they are treated as an economic governance question or one of 'national security'. If the former applies, then such
investments are usually accepted, whereas if the latter applies, then obstacles arise. The research is examining whether there
are systematic factors that account for which 'frame' applies or whether this is highly contingent and if so, contingent on which
factors. Second, information about the legal and regulatory frameworks that apply in other countries, such as France, Germany
and Italy, has been collected together with data about SWF purchases. These allow wider comparisons within Europe. Third, the
first Policy Brief has been completed, which compares legal and regulatory frameworks in the EU, UK and US. It shows that the
EU and UK have treated SWF equity investment as a question of economic governance, and especially free trade and movement
of capital, and introduced few specific restrictions on SWF investments. Frequently they have often accepted and even welcomed
SWF equity investment. The position has differed in the US, where the nature of the issue has been contested, between being
one of free trade or national security issue. This has led to the US imposing much stronger legislative monitoring and restrictions.

Publications:
Mark Thatcher. Overseas State Outsiders as New Sources of Patient Capital: Government Policies to Welcome
Sovereign Wealth Fund Investment in France and Germany. Socio-Economic Review, 2016, vol.14, no.4, 647-668

Ongoing Projects
Restoration of Pearl Oyster Resources in Kuwait Sea Bed
(2009-1207-01)
F. Al-Hassawi, U. Khalifa, M. Fouda
Public Authority of Agriculture Affairs and Fish Resources

Project Progress - Abstract:
The third progress report includes description and calculation of pearl oyster densities along eight selected oyster
beds. For the first time, community composition of the pearl oyster is considered. It was found that P.radiate nd P.
margaritifera was the most dominant species, where they contributed about 98% of the early oyster community. The
former constituted about 76%, while the latter represented about 22% of the total biomass of pearl oyster community.
Population structure for the two species have been introduced and discussed. Size-weight relationship for the two
species have been calculated and statistically compared. Morphometric relationship between dorsovental measure
and other shell dimensions have been calculated for the two species. Stocking experiment has been carried out by
transferring oysters from rich bed oyster in Ben Jumada to poor oyster bed in Bneder. Unfortunately, growth cages
have been completely distracted before finishing the experiment. Concomitantly, massive mortality of pearl oyster has
been recorded in the two studied areas.

KFAS contribution:

KWD 22,450

Total budget:		

KWD 63,170
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KFAS contribution:

£ 139,616

Total budget:		

£ 139,616

Eco-Hydro-Geomorphological Modeling of Kuwait Desert Environment
(2010-4401-04)
E. Eltahir
Massachusetts Institute of Technology

Project Progress - Abstract
In arid and semi-arid ecosystems, vegetation is often thought of as the integrated response of the hydrologic interactions with the terrestrial
and atmospheric systems, rather than an interactive component within these systems. The focus of the Eco-Hydro-Geomorphological
Modeling component of the Kuwait Climate, Water and Vegetation proposal is to understand the influence of rooting profiles on the
water and energy balance. It is proposed that through an understanding of the manner in which vegetation root systems interact with
the hydrology, we can begin to examine how vegetation in this region responds to both natural and anthropogenic disturbances. In
an environment where resources are variable and limited, understanding the mechanisms that attains these resources is critical in
understanding vegetation survivorship and distribution. The model framework for this study is the Triangulated Irregular Network (TIN)
based Real-Time Integrated Basin Simulator (tRIBS), coupled to the Vegetation Generation for Interactive Evolution (VEGGIE). tRIBS
is a physically-based distributed hydrologic model. The following additions have been made to tRIBS+VEGGIE over the course of the
project in order to better represent the hydrology-ecology interactions in arid regions: (i) subsurface redistribution – improved scheme to
allow lateral layer to layer flow; (ii) dynamic vegetation of multiple PFTs – updated to allow multiple PFTs to reside in one computational
element, thus allowing for the competition of resources; and (iii) dynamic rooting scheme – to allow for vegetation to adapt to natural
variability. The development of these models has not only added more realism to the treatment of vegetation roots but also addressed
the discrepancy in the level of sophistication with which above and below ground vegetation is represented in hydrologic models. The
ability of this new scheme to capture the hourly energy flux dynamics, the distribution of soil moisture through the soil column, as well as
the above-ground dynamics of the vegetation illustrates the strength of the improved tRIBS+VEGGIE model. This evaluation provides
confidence that the model is able to capture the multi-directional interactions between climate, soil and vegetation at this site.

KFAS contribution:

KWD 81,540

Total budget:		

KWD 81,540
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Coupled Biosphere - Atmosphere Modeling over Kuwait
(2010-4401-05)
E. Eltahir
Massachusetts Institute of Technology

Project Progress - Abstract:
Two thirty-year regional climate simulations were performed, coupled to a dynamic vegetation model over Kuwait. One simulation, the
control, prescribed vegetation and plant coverage types that could not compete or change over the thirty years. Another simulation
allowed for plant competition and hence dynamic vegetation. It is found that over the surrounding region of Kuwait, a slight greening
occurs and shrub lands and grasslands can persist in some years, those which are wet or preceded by wet years. Although changes
in biomes occur, they are quite slight in terms of the amount of greening caused by these changes (i.e. changes in the actual leaf area
index). This result is due to the extreme climate conditions that occur over Kuwait; by June, Kuwait and the surrounding area is too hot
and dry to support plant life, thus the shrubs and grasses subsequently die off, regardless to biome classification or plant functional type.
As a result, small decreases in temperature over the area occur from December to April, when the region is greenest.
The slight decrease in DJF temperature is a result of a slight increase in the latent heat flux during the same months due
to increased evapotranspiration. Later in the year, during the spring, the net radiation over Kuwait increases slightly as
the upward longwave radiation decreases. In contrast, no significant changes in rainfall totals or patterns are observed.
Therefore, it is concluded, that overall, vegetation dynamics do not play a significant role in the climate of Kuwait.

KFAS contribution:

KWD 98,529

Total budget:		

KWD 98,529

Use of Estimated Average Glucose and Adipokines as Screening Tests for
Categories of Glucose Intolerance: The Kuwait Adipokines and Derived
Average Glucose Study (KADAGS)
(2011-1302-01)
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The Collapse of Kuwait's Fishery Stocks: Analysis and Identification of the
Causes, Data Needs and Remedial Management Actions
(2011-1401-06)
M. Al Husaini, J. Bishop, A. Al-Baz, W. Chen, H. Al-Foudari, T. Dashti, S. Al-Jazzaf
Kuwait Institute for Scientific Research

Project Progress - Abstract
The objectives of the project were to identify and prioritize the causes for the decline in the landings of fresh fish into
Kuwait since 1985; to prepare a management road map based on the identification of the causes for the decline in
fish landings, and to identify the critical data needs to allow monitoring of the fish landings of Kuwait and to allow the
measurement of effectiveness of management actions in rehabilitating fish stocks.
Profiles for hazards, risks using PSA for impact of fishing were found to be high for seven key species. Changes in
chlorophyll concentration as an important environmental hazard would highly impact the productivity of five main key
species; while habitat degradation (mainly in Iraqi rivers and marches) was reported the main hazard that will affect
productivity of Suboor stock, in addition to the impact of fishing. High risk scores were obtained for most by-catch and
TEP species, such as, demersal fish species (groupers, sea catch fishes, turtles, etc.).
The impact of fishing gears (trawling, gargoor, gill nets and hook and line) on six habitats, namely, benthic mud, benthic
sand, coral reefs, pelagic, estuaries, rivers and marshes was evaluated using resilience/susceptibility analysis (RSA).
Trawling was found to have high potential risk on benthic mud, coral reefs and estuaries, while Gargoor have high
impact on coral reefs. Gill netting had high impact on estuaries, rivers and marshes while hook and line scored high
impact on coral reefs, rivers and marshes.
List of species that comprise the 'fish community' in each of the six habitats were prepared, to investigate the impact
of fishing on these communities, using a modified PSA analysis for fish communities.

N. Abdella

Development of management options was started on nine management units; one unit is completed while the others
are in progress. The second annual workshop was held during January 2016 to discuss ERA results, to suggest
and discuss the possible management options. Three quarterly sea surveys were also conducted during July 2015,
February and July 2016.

Kuwait University

KFAS contribution:

KWD 310,000

Project Progress - Abstract

Total budget:		

KWD 310,000

Mainly as a result of rising prevalence of obesity, Type 2 diabetes mellitus has emerged as a leading cause of morbidity
and mortality among the adult Kuwaiti population. In a previous study on a relatively young adult Kuwaiti population below
50 years of age, the frequency of Type 2 diabetes, impaired glucose tolerance and impaired fasting glucose was found to
be 14.8% using the 1997 American Diabetes Association diagnostic criteria. Based on the World Health Organization and
similar reports, the projected estimates for prevalence of Type 2 diabetes by the year 2010 is expected to show a striking
tendency to higher prevalence of the disease in Kuwait and other Gulf Co-operation Countries. Recently, the American
Diabetes Association (ADA) included HbA1c testing as part of the diagnostic criteria for diagnosis of diabetes in nonpregnant individuals without haemoglobin variants. The ADA, European Association for the Study of Diabetes (EASD),
International Diabetes Federation (IDF), and the International Federation of Clinical Chemistry and Laboratory Medicine
(IFCC) have also recommended that A1c-derived Average Glucose (ADAG) or estimated average glucose (eAG) should
be reported as measures of long-term glycemic control so that HbA1c could be expressed in the same units as dayto-day glucose monitoring units used by patients. Therefore, it is of particular interest to evaluate the practical utility of
using these new diagnostic modalities on the main categories of glucose intolerance, study the associations with the
risk factors for glucose intolerance in a Kuwaiti population that has a relatively high prevalence of haemoglobin variants.
In the research progress report, we present progressive data from 1209 subjects that have been recruited for the study.
Results show the significance of using appropriate HbA1c methods in the Kuwaiti population that has a relatively high
prevalence of haemoglobin variants. We also explored the potential utility of fructosamine as a marker of categories
of glucose tolerance in subjects with and without haemoglobin variants. Finally, we present preliminary data on the
potential influence of inflammatory markers, high sensitivity C-Reactive Protein (hs-CRP) and tumour necrosis factor
alpha (TNF-α) as related to categories of glucose tolerance. The report also highlights some difficulties encountered
especially in relation to procurement of reagents that are essential to meeting some of the objectives of the study. Future
plans include recruitment of more study subjects, performance of more assays for analytes we proposed to study and
publication of papers in reputable journals. We conclude that the project is on course to meet the proposed objectives.

KFAS contribution:

KWD 116,959

Total budget:		

KWD 116,959
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Desert Subsurface Exploration of Aquifers (Desert-Sea) - Phase 1
(2011-5401-01)
A. Aliewi, M. Al-Senafy, A. Al-Khalid, T. Rashid and H. Al-Qallaf,
Kuwait Institute for Scientific Research in collaboration with NASA

Project Progress - Abstract:
Due to the importance of groundwater resources to meet water demand by all sectors in the State of Kuwait and other
GCC countries, this project will address the hyper-arid desert aquifer origin, boundaries, dynamics and quality (salinity)
by performing an experimental and comprehensive mapping of the subsurface aquifers in specific segments of the
Arabian Peninsula, using dual-band airborne sounding radar combined with both light detection and range (Lidar)
and transient electromagnetic method (TEM) systems to support data interpretation. This project will be implemented
in coordination with University of Southern California (USC) for 24 months, starting from 1 April 2016 with funding
from Kuwait Foundation for the Advancement of Sciences (KFAS). Task 2 (Identification of surveys location) and
Task 3 (Airborne surveys, data validation and interpretation) were carried out, while the activities of Task 4 have been
rescheduled. Under Task 2, locations of initial radar surveys in Kuwait were determined and soil samples from State
of Kuwait were collected for analysis in USC laboratories. Under Task 3, the work on radar penetration depth was
completed to determine more accurate design parameters for radar experiments. The rest of the tasks of this project
will be completed during the remaining period of the project so that the final report of the project will be prepared.

KFAS contribution:

KWD 300,000

Total budget:		

KWD 313,860
61
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The Biology of Marine Bivalves and their Environment in Kuwait, Phase I:
Population Structure, Reproduction and Mitochondrial DNA
(2012-1207-02)

Establishment of National Unrelated Hematopoietic Stem Cell and Cord Blood
Donor Registry
(2012-1302-04)

S. Al-Mohanna

S. Al-Shemmari

Kuwait University

Kuwait University

Project Progress - Abstract:

Project Progress - Abstract:

The seasonal variation and allometric relationship (shell length and total wet weight) for 2 of the 4 venerid clam species
were under investigation: Marcia flammae and Marcia opima.

Many patients with malignant and non-malignant blood diseases could only be cured with hematopoietic stem cell
transplantation (HSCT). However, not every patient in need of transplantation could access this treatment option
because of lack of availability of the Human Leukocytes Antigen (HLA) compatible donor. For about 70% of cases,
a matched related donor cannot be found and they must rely on the international stem cell registries. HLA is the
most polymorphic gene system known and most of the high resolution typing methods interrogate exon 2 and 3 for
class I and exon 2 for class II which are the peptide-binding region. This can result in a lot of ambiguities in the HLA
typing due to inability to distinguish alleles with identical sequences in these exons and sequence differences in other
genomic regions. The most effective method to date for HLA high resolution typing is Next Generation typing (NGS).
The Immunogenetics and transplant biology lab has recently implemented this technique for HLA typing of stem cell
donors. Three novel HLA alleles were identified one in HLA-DPA and two in the HLA-DQB1. In addition, eight not
fully characterized alleles were submitted to the GeneBank database for accession numbers, and are added to the
IMGTdatabase. The laboratory is also participating in International Histocompatibility Working Group (IHWG) project
titled "Study of haplotypes in families in NGS HLA". Furthermore, the laboratory was recently accredited by European
Federation for Immunogenetics (EFI). The accredited categories include the following: Donor Registry Typing, Related
Transplantation, Chimerism and Engraftment and Disease Association Studies. Also, Killer cell lmmnunoglobulin-like
receptors (KIRs) (n=600) and red cell genotyping (n=533) were performed to further characterize and provide new data
of the Kuwaiti population.

A total 0f 792 individuals were collected per species during 2015 (66/month). Both species showed highest total wet weight
during the winter season, with size interval III being the most abundant during the season. In both species, a significant
correlation exists between shell length and total wet weight giving rise to model equations that display such relationship.
Genotypic identification was conducted for all 4 venerid species. Although standardized DNA barcoding techniques
and sequencing protocols were followed, a pitfall was encountered and sequencing results were poor.
During this study, 144 samples belonging to all 4 venerid clam species were assessed for the concentration of 23
trace elements/metals. Fifteen out of the 23 trace elements/metals were below least detection limits and include the
major toxic metals, such as, Arsenic, Cadmium, Lead and Vanadium. Amiantis umbonella showed highest detectable
concentrations for Hg, Ca, Fe, Mg, Na and Mn, while Marcia flammae showed highest detected mean for Zinc.
Visits to local and regional fish markets supported the postulation made by the PI that venerid popularity is increasing
as a source of protein in the GCC countries.
As part of the project, fourth year undergraduate students were encouraged to participate. The research study conducted
by the undergraduate student was to assess the relationship between seasonal water retention and atmospheric
temperature. Results revealed an insignificant correlation between water retention in both M. flammae and M. opima,
and seasonal atmospheric temperature.

KFAS contribution:

KWD 63,750

Total budget:		

KWD 74,750

KFAS contribution:

KWD 529,398

Total budget:		

KWD 529,398

Identification and Characterization of Post-Translational Modifications in the Raf
Kinase Inhibitory Protein: Implication for a Molecular-Based Therapy of Breast Cancer
(2012-1302-01)
M. Bitar and F. Al-Mulla
Kuwait University

Project Progress - Abstract:
An imbalance in cell proliferation, survival and apoptosis, possibly stemming from genetic and/or environmental factors,
is often detected in cancer cells. Indeed, chronic exposure to estrogens and xenoestrogens (e.g., diethylstilbestrol and
organochlorine pesticides) results in the generation of genotoxic metabolites and reactive oxygen species (ROS)
and have been linked with breast cancer. Here, we report that chronic exposure of MCF-7 breast cancer cells to
a heightened state of oxidative stress (HSOS) down-regulates Raf kinase inhibitor protein (RKIP) and promotes
cell proliferation, a process involving activation of G1/S and G2/M checkpoint transition. This was associated with
a significant elevation in the positive cell cycle regulators, including cyclin D1, and cyclin A. Contrastingly, HSOS
inhibited apoptosis, concomitantly with a decrease in BAX and caspase-3-mediated cleavage of PARP levels in MCF7. An epithelial-to-mesenchymal transition (EMT) which plays a key role in cancer cells migration and invasion was
enhanced in HSOS-treated MCF-7, as evidenced by the repression of E-cadherin and up-regulation of vimentin.
Activation of PI3k/Akt and MAPK/ERK1/2 pathways appear to contribute to HSOS induced MCF-7 cell proliferation,
migration and EMT. RKIP overexpression counteracted the antiapoptotic and the EMT inducing effects of HSOS.
Collectively, the above data shed light on the importance of chronic oxidative stress and RKIP in promoting cell growth
and tumorogenesis and suggest that HSOS could be a useful target for breast cancer therapy.

KFAS contribution:

KWD 157,561

Total budget:		

KWD 157,561
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Concomitant Anti-EGFR Antibody (Cetuximab) plus Hyper-Fractionated
Radiotherapy Versus Chemotherapy Plus Hyper-Fractionated Radiotherapy
in Advanced Non-Metastatic Head & Neck Cancer (Random Controlled Study)
(2012-1302-06)
K. Al-Saleh

RESEARCH DIRECTORATE | Research Grant | Ongoing Projects

National Sickle Cell Disease Registry
(2012-1302-07)
A. Adekile
Ministry of Health

Project Progress - Abstract:

Ministry of Health

Project Progress - Abstract
The study was launched and patients' enrolment started since 1st of November 2014. So far, 32 patients (17 patients
in the first year, 15 patients in the second year) were enrolled after fulfilling eligibility criteria and confirming their
diagnosis and stage.
The patient characteristics show the median age of these 32 patients is 53 years (range 29-72 years). Twenty-eight
patients are male and almost 40% of them are of Asian origin (mostly Indian or Bengali). Six patients are Kuwaiti while
12 are of Arabian nationality and one is European. Most of these patients had a history of cigarette smoking (63%).
Regarding the primary site of their disease, 11 patients have their primaries in oropharynx, 10 in larynx, 5 in hypopharynx,
and 4 have tumor in oral cavity. Two patients had disease in nasal sinus or overlapping subsides. Regarding stage of
disease at diagnosis, 50% have T4 lesions while 37.5% have T3 lesions. Nodal status was (N0-1) in 15 patients and
(N2-3) in 17 patients. Overall, staging showed a slight majority have stage IVa disease (53%). Regarding study arms,
18 patients were randomly allocated in Arm A (platinum-based) while 14 were in Arm B (cetuximab).
The overall tolerance and toxicities of the treatment were recorded in these patients regardless of the arm assigned.
It is still early to statistically compare both arms in this aspect. The toxicity profile is so far acceptable. However oral
mucositis was moderate-severe, and that is managed conservatively with no treatment interruptions. To be noted,
2 patients in Arm (A) suffered from severe neutropenia that required prolonged hospital admission and cisplatinumbased chemotherapy was discontinued. Also, one patient was shifted from sicplatin to carboplatin due to drop of renal
parameters. These two patients were shifted to cetuximab arm (across-over that is not allowed in our study design);
these two cases will be excluded from the treatment outcome analysis at the end of study. However, they may be
included in the toxicity profile comparison (intend-to-treat patients).

Kuwait National Sickle Cell Disease Registry (KNSCDR) was established in 2011 but funded by KFAS since November
2013. The registry is for patients (adult and pediatric) seen in all the five government hospitals: Mubarak Al-Kabeer,
Amiri, Adan, Sabah, Jahra and Farwaniya. The main objectives are to document the number, distribution, presentation
and complications of the disease in the country. Long-term goals are to unify the management in all the hospitals and
to assist the Ministry of Health in planning for the patients. Data are obtained via questionnaires and also by the review
of patients' records to document the age, Hb genotype, clinical presentation, complications and treatment given.
In the first-year report, we had registered a total 334 patients, and in the second year, the number rose to 365. Now the
total number of registered patients is 380. Most patients (88. 7%) were Kuwaiti nationals with 51.6% males and 48.4%
females. Most (62.9%) were SS, 33.9% Sβ and 2.9% SD. Their ages ranged from <1 to 73, with a mean of 19.2± 15.6
years, while the HbF ranged from 1 to 55, with a mean of 19.2 ± 15.6%. Most patients (61.6%) had mild phenotype (0
-1 pain crises/year) and the most common complication was gallstones (34.8%) followed by avascular necrosis (A VN)
of the femoral head (21.9%). These complications were more common in the older age group (> 16 years) and also
among Sβthal patients. We have completed molecular studies on some of our Sβthal patients and this was published in
the Journal of Pediatric Hematology and Oncology. A paper on the association of the bone morphogenic protein (BMP)
polymorphisms on vaso-occlusive crisis and A VN has also been completed.

Publications:
Adekile, Adekunle D. MD, PhD; Akbulut, Nagihan PhD; Azab, Asmaa F. MD; Al-Sharida, Sundus MD; Thomas, Diana
MSc. The Sickle [beta]-Thalassemia Phenotype. Journal of Pediatric Hematology/Oncology: January 5, 2017

KFAS contribution:

KWD 56,669

Total budget:		

KWD 86,717

Regarding the 17 patients treated in the first year of the study, we got some early data regarding failure and disease
recurrence. Out of these 17 patients, 4 patients failed (at 5, 8, 9, and 10 months of diagnosis). Actually, 3 of them could
not achieve complete remission rather than having recurrent disease. All of them were in the arm (A) i.e. the platinumbased arm. Two of these 4 have not completed the planned chemotherapy course due to toxicity (one developed grade
IV pancytopenia with radiation interruption). Three of them had a locoregional failure while one developed distant
metastasis. Two received palliative chemotherapy while the others underwent salvage surgery. All of them are still alive
and further data about them will follow in the next annual report.

The Effects of Developments in Mesopotamian Marshland on Boubyan and
Warba Islands
(2012-1401-01)

KFAS contribution:

KWD 35,750

Kuwait Institute for Scientific Research

Total budget:		

KWD 49,750

Project Progress- Abstract:

Y. Alosairi, N. Al Sulaiman, S. Neelamani, T. Pokavanich, I. Polikarpov, A. Kwarteng, C. Small, A. A1-Handal

The discharge regime of Shatt Al-Arab, the final stretch of Tigris and Euphrates Rivers, has been significantly modified
during the past 50 years, owing to the anthropogenic activities in the Mesopotamian Marshlands and upstream of
the rivers. Having stated that, Boubyan and Warba Islands, northwest of the Arabian Gulf, are directly influenced by
the varying discharge, including the geomorphology, sediment transport, water quality and hydrodynamic regime.
Advanced assessments were conducted on Boubyan and Warba Islands, utilizing remote sensing techniques. The
results showed that the coastline of Boubyan and Warba is stable, apart from the southwest regions of Boubyan. The
results of the physical and water quality samples and associated assessment indicated that the general characteristics
have been altered due to the reduction of the flow of Shatt Al-Arab. The tidal harmonic assessments had been conducted
for the measured water levels around Boubyan Island, indicating that the tides can be mainly described by five principal
tidal constituents, namely S2, O1, K1, N2, and M2. The measurements of Shatt Al-Arab discharge showed to have
reached to extremely low levels of 35 to 50 m3/s for 2016. The numerical model studies revealed that the reduction
of Shatt Al Arab discharge has altered the transport and flushing regime of the surrounding area. Multiple implications
would arise from such alterations to the water quality characteristics, and henceforth, the ecological balance.
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KFAS contribution:

KWD 80,065

Total budget:		

KWD 169,335
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Investigation of Plate Heat Exchanger Applications in Multiple Distillation: A
Bench Scale Study
(2012-1505-01)
G. Al-Nuwaibit and E. El-Sayed
Kuwait Institute for Scientific Research, Ministry of Electricity and Water

Project Progress- Abstract
The main aim of this project is to furnish very important and much needed technical knowledge base on the Plate Heat
Exchanger PHE-based Multiple Effect Desalination MED process, which will serve as a platform for further development
and deployment of this technology in Kuwait and the Gulf region. The project involves design and construction of a
bench-scale test unit, exhaustive hydrodynamic, thermodynamic and heat transfer testing, data interpretation and
analysis leading to the development of a roadmap for a more comprehensive pilot-scale phase II project, which is
considered an essential step for the actual implementation of the PHE-MED technology on a commercial scale.
The scope of work in this project includes five tasks. The first of these tasks is concerned with the design, construction
and procurement of the bench scale test unit, which will be used in conducting the exhaustive experimental testing
program. The first progress report highlights the progress related to the preparation of test unit process flow diagrams,
manufacturing specifications, tendering and the purchase process.

KFAS contribution:

KWD 31,600

Total budget: 		

KWD 171,000

Development of an Optimal Implementation Model for Seawater Multiple
Effect Distillation Technology in Kuwait
(2012-2505-03)
G. Al-Nuwaibit and E. El-Sayed
Kuwait Institute for Scientific Research, Ministry of Electricity and Water

Project Progress - Abstract
This project is aimed at developing an optimal model to be used as a reference for future implementation of the
seawater multiple effect distillation (MED) technology in Kuwait. The MED model is of a spray falling film horizontal
tube heat exchanger type, with parallel and forward feed configurations, most commonly used in the industry today.
The approach is based on establishing the basis for interaction between design parameters and efficiency of the MED
systems for Kuwait’s operating conditions. The optimal model is meant to represent the interaction that yields a system
with the best efficiency and with minimum requirements of the materials of construction and manufacture of the working
space and surfaces. Other design parameters will include number of effects, heating steam thermodynamic state,
temperature difference between the effects, feed water temperature and concentration, and process configuration in
terms of feed water scheme; i.e., parallel or forward feed. The development involves mathematical modeling, combined
with comprehensive pilot testing over a wide range of fouling/operating conditions. For this purpose, a MED pilot unit
will be designed, constructed, and operated to provide means of obtaining the needed measurements and operational
data. Mathematical modeling and fabrication and site preparations for installation of the MED pilot unit were detailed.

KFAS contribution:

KWD 134,630

Total budget:		

KWD 685,160
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A Mobile Unit for Detection of Breast Cancer						
(2012-5302-01)
K. Al-Saleh
Cancer Aware Nation (CAN)

Project Progress - Abstract
The National Campaign for Awareness of Cancer (CAN) aims at raising the public awareness of members of the
community towards cancer and encouraging the public to adopt a healthy lifestyle that prevents them from developing
the disease. The Campaign also adopts a number of promising developmental projects that will help in reducing the
incidence of cancer in Kuwait.
Breast cancer is considered as the most widespread type of cancer, both in Kuwait and elsewhere. If detected early,
it is the most completely curable type of cancer, hence the importance of its early detection. On one hand, it raises
the percentage of successful treatments and on the other hand, it lowers the economic burden on the State and on
the public and private establishments, since cancer treatment requires a long time and takes a great deal of effort and
money if not detected early.
Therefore, the Organizing Committee of the National Awareness Campaign against Cancer (CAN) worked out our
project CAN MOVE which aims at setting up, preparing and running mobile units for early detection of breast cancer.
These mobile units will be distributed to the Governorates of Kuwait to provide this service to the largest sector of the
Kuwaiti community. This is modeled on similar projects, which were implemented in a number of advanced countries.

KFAS contribution:

KWD 82,800

Total budget:		

KWD 82,800

The Standardization of Wechsler Intelligence Scale for Children - Fifth
Edition (WISC-V)
(2013-1109-04)
F. Hadi, S. Mourad
Kuwait Society for the Advancement of Arab Children

Project Progress - Abstract:
The Wechsler Intelligence Scale for Children- Fifth Edition (WISC-V) is an individually administered, comprehensive
clinical instrument for assessing the intelligence of children aged (6:00 - 16:11yrs). This revision provides subtest and
composite scores that represent intellectual functioning in specific cognitive domains (e.g, verbal comprehension,
working memory), as well as a composite score that represents general intellectual ability (e.g, Full Scale IQ). A
number of other subtest, process, and index scores intended for additional clinical uses are included.
The Wechsler Intelligence Scale for Children - Third Edition was standardized in Kuwait by the Department of Psychological
Services at The Ministry of Education in 2009. This version is still used in Kuwait despite its scores and norms problems.
The WISC-V consists of 21 subscales (12 verbal subscales, and 9 performance subscales). Ten of these subscales
are from old version, and 11 are new ones. The WISC-V provides psychologists with diagnosis and clinical features.
Researchers reviewed the English version of WISC-V to determine the suitability of each item of subscales to Kuwaiti
cultural scenario. The first pilot testing for the 10 subscales -of 396 children aged from (6:00 - 16:11yrs) from the six
Educational regions took place in September 2015, in order to determine psychometric properties, and order of items for
each subscales. Twelve psychologists administered subscales in the first pilot testing. The second pilot testing for the rest
of other six subscales on the same sample took place during March - April 2016. Items of subscales were re-ordered based
on the data analyses; baselines were determined for each age group and scoring procedures were set for all subscales.
Standardization procedures is taking place now on a sample of 1452 children from six Educational Regions in order
to estimate norms and usage procedures of the scales for the purpose of diagnosis and clinical uses, together with a
sample of 72 children to determine test retest reliability of WISC-V. A sample of 30 children with learning disability from
Center for Child Evaluation & Teaching was chosen to determine validity of test.
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KFAS contribution:

KWD 94,586

Total budget:		

KWD 117,386
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Composition of Steroids and other Lipid Fractions and Proteins: The AntiInflammatory, Anti-Cancer Activities in Preparations from the Skin of the
Arabian Gulf Catfish (Arius Bilineatus, Valenciennes)
(2013-1207-1A)

Composition of Steroids and other Lipid Fractions and Proteins: The AntiInflammatory, Anti-Cancer Activities in Preparations from the Skin of the
Arabian Gulf Catfish (Arius Bilineatus, Valenciennes)
(2013-1207-1B)

J. Al-Hassan, P. Yang

J. Al-Hassan & C. Pace-Asciak

Kuwait University in collaboration with MD Anderson Cancer Center, U.S.A.

Kuwait University, in collaboration with Hospital for Sick Children, Toronto

Project Progress- Abstract:

Project Progress - Abstract

Progress made during the second year culminated into 11 posters on different aspects of the project, to be turned into
publications in highly ranked specialized journals. Fractionation of the lipids and proteins was pursued, followed by
biological activities of fractions and compounds. Fractionated lipids and proteins were found to be biologically active.
The following achievements were made:

Progress made during the second year culminated into 11 posters on different aspects of the project, to be turned into
publications in highly ranked specialized journals. Fractionation of the lipids and proteins was pursued, followed by
biological activities of fractions and compounds. Fractionated lipids and proteins were found to be biologically active.
The following achievements were made:

1- Cancer Research: Activities of lipid fractions and compounds were established against lung, prostate,
pancreas, liver, skin and leukemia cancer cell lines. Concentration was made on liver and pancreatic cancers
because they are deadly and there is no cure for either of them. We established that lipid fractions were antiproliferative, anti-migratory, anti-stemness and anti-mitotic. A paper and a patent are being prepared.

1- Cancer Research: Activities of lipid fractions and compounds were established against lung, prostate,
pancreas, liver, skin and leukemia cancer cell lines. Concentration was made on liver and pancreatic cancers
because they are deadly and there is no cure for either of them. We established that lipid fractions were antiproliferative, anti-migratory, anti-stemness and anti-mitotic. A paper and a patent are being prepared.

2- Wound Healing Research: Progress was made on fibroblast migration in scratch test influenced by a lipid
fraction. This supports our early finding in wound and diabetic ulcer healing. Neutrophil Extracellular Trap
formation (NETosis) has been established to be induced by a lipid fraction. This discovery supports wound
and ulcer healing and explains how infected ulcers in diabetic patients heal without the use of anti-biotics, as
the DNA net formation will trap and destroy bacteria, viruses and toxins. Platelet aggregation studies were
completed to explain the role of a lipid fraction in the wound healing processes.

2- Wound Healing Research: Progress was made on fibroblast migration in scratch test influenced by a lipid
fraction. This supports our early finding in wound and diabetic ulcer healing. Neutrophil Extracellular Trap
formation (NETosis) has been established to be induced by a lipid fraction. This discovery supports wound
and ulcer healing and explains how infected ulcers in diabetic patients heal without the use of anti-biotics, as
the DNA net formation will trap and destroy bacteria, viruses and toxins. Platelet aggregation studies were
completed to explain the role of a lipid fraction in the wound healing processes.

3- Research on Inflammation: A lipid fraction was identified to be responsible for the anti-inflammatory action
of the catfish preparations. Two mechanisms of action were involved in the anti-inflammatory action. This study
is important in understanding the processes of wound and diabetic ulcer healing and in prevention of cancer.

3- Research on Inflammation: A lipid fraction was identified to be responsible for the anti-inflammatory action
of the catfish preparations. Two mechanisms of action were involved in the anti-inflammatory action. This
study is important in understanding the processes of wound and diabetic ulcer healing and in prevention of
cancer.

4- Healing of Crushed Sciatic Nerve: Healing of crushed sciatic nerve studies by IP injection of the soluble
protein fraction from the preparations was finalized.

KFAS contribution:

KWD 96,407

Total budget:		

KWD 544,654
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4- Healing of Crushed Sciatic Nerve: Healing of crushed sciatic nerve studies by IP injection of the soluble
protein fraction from the preparations was finalized.

KFAS contribution:

KWD 226,761

Total budget:		

KWD 226,761
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Composition of Steroids and other Lipid Fractions and Proteins: The AntiInflammatory, Anti-Cancer Activities in Preparations from the Skin of the
Arabian Gulf Catfish (Arius Bilineatus, Valenciennes)
(2013-1207-1C)
J. Al-Hassan, W. Renno
Kuwait University, in collaboration with MD Anderson Cancer Center, U.S.A.

Project Progress - Abstract:
Progress made during the second year culminated into 11 posters on different aspects of the project, to be turned into
publications in highly ranked specialized journals. Fractionation of the lipids and proteins was pursued, followed by
biological activities of fractions and compounds. Fractionated lipids and proteins were found to be biologically active.
The following achievements were made:
1- Cancer Research: Activities of lipid fractions and compounds were established against lung, prostate,
pancreas, liver, skin and leukemia cancer cell lines. Concentration was made on liver and pancreatic cancers
because they are deadly and there is no cure for either of them. We established that lipid fractions were antiproliferative, anti-migratory, anti-stemness and anti-mitotic. A paper and a patent are being prepared.
2- Wound Healing Research: Progress was made on fibroblast migration in scratch test influenced by a lipid
fraction. This supports our early finding in wound and diabetic ulcer healing. Neutrophil Extracellular Trap
formation (NETosis) has been established to be induced by a lipid fraction. This discovery supports wound
and ulcer healing and explains how infected ulcers in diabetic patients heal without the use of anti-biotics, as
the DNA net formation will trap and destroy bacteria, viruses and toxins. Platelet aggregation studies were
completed to explain the role of a lipid fraction in the wound healing processes.
3- Research on Inflammation: A lipid fraction was identified to be responsible for the anti-inflammatory action
of the catfish preparations. Two mechanisms of action were involved in the anti-inflammatory action. This
study is important in understanding the processes of wound and diabetic ulcer healing and in prevention of
cancer.

RESEARCH DIRECTORATE | Research Grant | Ongoing Projects

A Mixed Methods Approach to Understanding the Perspectives of Obesity in Kuwait
(2013-1302-08)
E. Hamdan
Fawzia Sultan Rehabilitation Institute

Project Progress - Abstract:
Obesity is highly prevalent in Kuwait; therefore, Kuwaitis are at tremendous risks of developing diabetes, various
cancers, cardiovascular diseases and chronic degenerative disorders. Although there has been a torrent of research
on obesity in Kuwait and the Middle East in general, the majority of this research focuses on the epidemiological trends
associated with obesity, rather than the perceptions of obesity, causation, consequences and effective interventions.
We are conducting a mixed methods study to understand individuals’ beliefs about ideal body size and their views
about the underlying social, psychological, environmental and lifestyle risk factors of obesity. Respondents’ perceptions
on the social, psychological and health consequences of obesity, as well as opinions about the facilitators and barriers
of weight management and effective interventions are being explored.
Data collection involves the utilization of a chain-referral mechanism (snow-ball sampling) to recruit participants.
Participants go through in-depth, 60-minute, semi-structured interview and are presented with the Stunkard’s figure
rating scale to assess body size preferences. All interviews are transcribed (typed up verbatim) and analyzed using the
method of Grounded Theory. A series of ANOVAs and t-tests will be used to compare differences in mean Stunkard’s
figure rating scores between underweight and overweight men and women.
This research will allow us to ascertain the general perceptions of obesity in Kuwait, while also exploring the beliefs
on the risk factors and effects of obesity. Additionally, it allows us to explore the effectiveness of current and future
intervention practices for obesity in Kuwait. We believe that the results from the study will be a first step to understanding
obesity in Kuwait, ultimately contributing to Kuwait’s goal to mitigate obesity and its associated health risk factors. This
research will also help with the development of an obesity treatment clinic, specifically designed for overweight and
obese individuals, that is founded on the pillars of participant-driven research.

KFAS contribution:

KWD 5,000

Total budget:		

KWD 5,000

4- Healing of Crushed Sciatic Nerve: Healing of crushed sciatic nerve studies by IP injection of the soluble
protein fraction from the preparations was finalized.

KFAS contribution:

KWD 306,147

Total budget:		

KWD 544,654

Spaces of Living: Urban Reflections of Kuwaiti Society
(2013-1401-01)
S. Alshalfan
AGi Architects

Project Progress - Abstract:
This research addresses the process of urbanization in Kuwait post-oil discovery through exploring changes in ways of life in Kuwaiti
society and relating them to the physical spaces that these behaviors are practiced, especially from the perspective of housing which
has been the principal urban expansion mechanism that has prevailed since the development of the first master plan in 1952.
As Kuwait faces an un-manageable housing backlog of over 100,000 applications at the Public Authority for Housing
Welfare, a private housing market that is unattainable to most, and rising dissatisfaction in the society, this study becomes
essential in demonstrating alternative housing types, fit for Kuwaiti society that are sustainable and localized.This will be
achieved through analyzing current housing typologies that exist in the Kuwaiti urban landscape today and using the pre
oil era as a basis to compare social and cultural living norms and traditions, as well as temporary or recreational spaces
of living. It will also analyze the various behavior patterns that emerge at different types of abode, and finally propose new
typologies for housing and ways to approach urban development that is data-supported and context-driven.
This research project is funded by Kuwait Foundation for the Advancement of Sciences (KFAS) and will be conducted
over a period of 13 months. It is academically supported by London School of Economics - Kuwait Programme, which
the Principal Investigator, Sharifa Alshalfan, is affiliated with through a 2-year research fellowship. It will also be in
collaboration with AGi Architects, an office that has been working actively for the past eight years to tackle urban
issues identified through practice, research, and local and international experience, represented by Joaquin PerezGoicoechea as co-investigator. Phases one and two of this project was completed, pertaining to data collection and
analysis of current Kuwaiti housing typologies and behavioral patterns that exist in different types of abode.
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KFAS contribution:

KWD 37,125

Total budget:		

KWD 96,150
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Using Value Methodology for Deployment of Scrap Tires to Fight
Desertification in Kuwait and Ration Water
(2013-1501-01)

The Effect of Dietary Probiotics and Prebiotics on the Performance of Broiler
Chickens in Kuwait										
(P114-12SL-06)

F. Al-Anzi

H. Al-Khalaifa, A. Al-Nasser, G. Ragheb, T. AISurayyee, H. Al-Hashash, A. Hadi, T. AIShan·ah, S. Al-Qalaf, N.
AI-Omani and A. Mohammed

Kuwait University

Project Progress - Abstract:
Desertification is one of the contemporary environmental challenges that are addressed throughout the globe. The
urgency is even more challenging in the gulf region with its harsh climate. Plants survivability rates in Kuwait are
extremely low due to dry lands, extensive loss of water bodies, quickly turning lands into arid barren lands with rare to
very limited vegetation. Fighting desertification requires huge investment and technological solutions that most of the
time are becoming hard to maintain and hence they become uneconomical and unmanageable in the long run.
This research project is working on a solution to tackle the desertification issue using a more economical solution, that is,
recyclable materials that are easily sustainable to the problem. The project team is using Value Engineering methodology
in redesigning a prototype that would provide similar functionalities to the well-known technology of Waterboxx kits
while reducing the capital and operational costs and simplifying the process of manufacturing and usability by regular
farmers. The new design employs used tires and recycled plastic sheets as raw materials. Hence, the study is going
to help, not just fighting desertification but also helping in getting rid of ever-growing huge tire dumpsters in Kuwait, as
well as helping in avoiding hazards of tire fires, thus yielding a safer and friendlier environment. A prototype is being
fabricated and tested in a controlled simulated lab environment; this will be followed by real environment field testing.
Water and soil analysis will be conducted on the site of the experiment to cross-compare between the composition of
the soil before and after the experiment to ensure that the prototype being tested is actually going to be environment
safe. A team effort is made by the team to coordinate between all involved governmental agencies as stake holders of
project outcome. This will help pushing the project implementation forward and aid the adoption of the project results,
once it is completed as well as testing the prototype in a timely manner and ensuring that the project would adhere to
its objectives. The concept of the project was awarded third place in the Arab League Ministers of Water Competition
for Saving Irrigation Water, Doha, Qatar, 2014. In acknowledgement of this achievement, the team head was awarded
a certificate of recognition for this project.
The project is progressing as per planned timeline that was listed in the original project proposal. So far, in its first year,
the project has successfully achieved its planned milestones.

KFAS contribution:

KWD 104,400

Total budget:		

KWD 104,400

Kuwait Institute for Scientific Research

Project Progress - Abstract:
There is a need to minimize the use of antibiotics in poultry feeds for health and safety reasons. Probiotics and
prebiotics were claimed to serve as effective alternatives to replace antibiotics in the poultry feed.
The major objective of this project is to investigate the effect of different commercially produced probiotics and prebiotics
(which were claimed to serve as effective alternatives to replace antibiotics in the poultry feed) on the meat quality and
immune response of broiler chickens raised in Kuwait).
The project involved four broiler cycles, two during winter and two during summer. In the first two cycles (summer and
winter), different types of prebiotics and probiotics were used. These were Bacillus coagulans (lg/Kg dried culture),
Lactobacillus (lg/Kg) dried culture of 12 commercial strains), Fructo-oligosaccharides (5g/Kg), mannan-oligosaccharide
derived from Saccharomyces cerevisiae (5g/Kg). Based on the results obtained, the best treatment was chosen to be
Fructo-oligosaccharides, from which different ratios were used in the last two cycles during winter and summer. The
levels of FOS chosen were 0.3 and 0.7% of diet.
The fact that both the control and the treatment diets were equally consumed indicates that probiotics and prebiotics
inclusions did not adversely affect the palatability of the diet by the chickens. In general, the results showed that there
was no effect of the different commercial produced probiotics and prebiotics on body weight, feed consumption, feed
efficiency, weekly body weight gain, total body weight gain, total feed consumption, and overall feed efficiency of
broilers.
Interestingly, the majority of the panelist answers indicated that the smell, color, taste, and texture of the cooked
meat were acceptable, and that there were no outstanding differences between the samples fed with different
dietary treatments. All broilers appeared healthy and no significant mortality occurred throughout the experimental
period. Interestingly, there was no significant effect of the different probiotics and prebiotics on all the biochemical
parameters of the blood among the experimental groups of broilers at 3- and 5-wk-of age. These parameters were
WBC, neutrophils (%), lymphocytes (%), monocytes (%), eosinopbils (%), basophlls (%), red blood cells, Hemoglobin,
hematocrit, mean corpuscular volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration,
red blood cell distribution width: and platelet count.
The results of the cellular immune response represented by the haemaglutinin test showed that dietary Fructooligosaccharides and mannan-oligosaccharide induced higher cellular response compared to the other treatments
(P=0.04) in the first cycle. In the second cycle, the results revealed that dietary Fructo-oligosaccharides induced higher
cellular response compared to the other treatments (P=O.O 19).
There was no salmonella sp. recorded using the four diet treatments in the first cycle and the growth of E. Coli was
reduced significantly. However, intestinal lactobacillus number was not affected with the same treatments. In the second
cycle, all dietary treatments in 3-wk-old broilers did not affect the count of both LAB and E. Coli; whereas, salmonella
growth was significantly inhibited. At 5-wk-old of the same cycle the bacterial count of E. Coli has been increased even
with control, whereas, salmonella growth was inhibited. All treatments inhibited the growth of salmonella and reduced
or inhibited E. Coli, depending on time or diet treatment. The pH value was driven towards acidity in all the treatments,
but it failed to reach significance, as it was only numerical difference. The acidic pH results from the production of
undissociated volatile fatty acids in the caeca (acetic, butyric, propionic, and lactic acids) and antimicrobial substances
that effectively exclude or kill many different pathogens. It is noteworthy that the addition of probiotics and prebiotics
did not cause anaemia for the chickens as there was no significant adverse effect on the RBC counts and haemoglobin
concentration.
In conclusion, probiotics and prebiotics can be used in chicken feed safely and without any adverse effects on the
productive parameters and immune status of the flock.
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KFAS contribution:

KWD 54,200

Total budget:		

KWD 160,420
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Studying the Genetics of Congenital Thoracic Anomalies in Consanguineous
Kuwaiti Families Caused by Cilia Dysfunction
(P114-13MG-01)

Synthesis, Characterization and Theoretical Investigation of Water Soluble
Cationic Phthalocyanines and their in-vitro Studies for Photodynamic Therapy
(P114-14SC-01)

D. Al-Mutairi

S. Makhseed

Kuwait University

Kuwait University

Project Progress - Abstract:

Project Progress - Abstract:

The aim of this study is to identify the genes of congenital thoracic anomalies that inherited in consanguineous Kuwaiti
families and directly affecting the structure and the function of the cilia. During the second year of the research project,
a total of 41 families, most of them are multiplex with more than one affected individuals, have been recruited and
screened for known PCD/CHD genes. About 30 of these families have PCD and/or Kartagener syndrome and the
remaining have CHD with laterality defects and isolated dextrocardia. In addition, the structure of the cilia has been
examined using two main techniques IF and TEM, as explained in our report.

High photodynamic activity was observed for hexadeca-cationic zinc, magnesium and metal-free phthalocyanines
(Pes) and tetrapyrazinoporphyrazines with EC50 values as low as 5 nM (MCF-7 cells) for the best compound; this
activity was several times better than that of clinically established photosensitizers verteporfin, temoporfin, S3AlOHPc
or protoporphyrin IX. This lead compound was characterized by low dark toxicity (TC50= 369 μM), high efficiency
against other cell Jines (HCT 116 and HeLa) and possible activation by light above 680 nm. The excellent photodynamic
activity resulted from the rigid spatial arrangement of the quaternized triazole moieties above and below the Pc core,
as confirmed by X-ray crystallography. The triazole moieties thus formed two ''cationic donuts" that protected the
hydrophobic core against aggregation in water. The lysosomes were found to be the site of subcellular localization and
were consequently the primary targets of photodynamic injury, resulting in predominantly necrotic cell death.

We managed to perform whole Exome linkage for all the patients in our cohort, as shown in the data. The analysis of cilia structure
for PCD patients was performed for all patients that belong to the families 1 to 19. Autozygosity mapping was a successful tool
in determining the Identical By Descent (IBD) segments that harbour founder mutations. This approach was performed for all the
patients in our cohort. It was very successful in determining the shared ROH in many multiplex families such as families (1, 3, 11,
13 and 21) as the data shows only one or maximum two ROHs shared between the affected siblings. In our cohort, we have eight
consanguineous families most of them are multiplex that derived from the same tribe and have the same surname originated from
Arab Peninsula which are families 1, 7, 8, 10, 14, 18, 19 and 28. We also have six multiplex families; some have three affected
individuals that belong to another tribe originated from Arab Peninsula, which are families 13, 20, 21, 32, 35, 41. In addition, we
have four families with the same surname that have CHD and originated from Iran, which are families 23, 24, 31, 30.
We will also take the most of this approach by re-analysing the patients derived from the same tribe altogether as one group, in
order to identify any shared ROH among them. This might help in prioritizing the IBD segments that harbour founder mutations. We
also will perform segregation analysis for the strong candidate variants in order to determine the deleterious mutation in each family.

KFAS contribution:

KWD 195,950

Total budget:		

KWD 282,240

Publications:
Ghazal B, Machacek M, Shalaby MA, Novakova V, Zimcik P, Makhseed S. Phthalocyanines and
Tetrapyrazinoporphyrazines with Two Cationic Donuts: High Photodynamic Activity as a Result of Rigid Spatial
Arrangement of Peripheral Substituents. Journal of Medicinal Chemistry 2017 Jun 14. doi: 10.1021/acs.
jmedchem.7b00272. [Epub ahead of print]

KFAS contribution:

KWD 189,800

Total budget:		

KWD 300,760

Designing and Constructing a Social Accounting Matrix (SAM) for the State of Kuwait
(P114-17IA-01)
A. Gelan

Assessment of Body Composition of Kuwaiti Infants by Using Air
Displacement Plethysmography (PEA POD)
(P114-13MK-01)
L. Davidsson, T. Al-Waalan, S. Al-Mutairi, R. Al-Khamees, J. Al-Ghanim, N. Al-Hamad, N. Al-Kazemi, T. Al-Ati
Kuwait Institute for Scientific Research

Project Progress - Abstract:
The research team has focused on the implementation and testing of efficacy of the intervention to promote exclusive
breastfeeding up to six months according to the international recommendations during the second year of the study. The
work is ongoing and progress to-date includes interviews with 385 mothers, of whom 212 (55%) agreed to participate and
signed the consent form. However, 91 women withdrew from the study before any measurements were made, and 32 women
withdrew during the study (58% attrition). To date, 481 PEA POD® measurements have been completed, including 72 repeated
measurements when percent body fat was below 10% to confirm the result. A total of 117 infants have been measured at
baseline; 58 babies in the intervention group (33 boys and 25 girls), and 59 babies in the control group (26 boys and 33 girls).
Ninety-six babies have been measured twice; 67 babies have been measured 3 times; and 54 babies have been
measured 4 times. Thirty-seven infants have completed 5 measurements, while 24 and 14 babies have completed 6
or 7 measurements. Due to the limitations of the equipment, some infants have been too large to fit into the chamber
at the later part of the study; six infants at the 5th measurement, 4 infants at the 6th measurement, and 3 infants at the
final 7th measurement. Progress has been very good; however, the attrition rate was relatively high and might cause
considerable delay in the completion of this study. As indicated in the original proposal, a second phase of the project
will be submitted for funding later, based on actual recruitment and attrition rates in the study population.

KFAS contribution:

KWD 43,775

Total budget:		

KWD 79,733
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Kuwait Institute for Scientific Research

Project Progress - Abstract
The Kuwaiti economy is characterized by multi-pronged structural imbalances. These are expressed in terms of the
dominances of the oil sector in industrial composition and the dominance of the public sector in ownership patterns.
These imbalances have synergetic effects in that oil rent (non-tax revenue) has contributed to expansion of the public
sector and welfare system. There have been heated debates over the necessity of redressing the imbalances and
resource allocation inefficiencies in the Kuwaiti economy. However, the recent dramatic change in the price of oil in
the world market has brought about some impetus to commitments to far-reaching economic reforms. Accordingly,
diversifying the economy, promoting the private sector, and rationalizing public services have emerged as key
development strategies and policies. This project was initiated with the primary aim of assisting the authorities with
evidence decision-making. The project focuses on designing and constructing a Social Accounting Matrix (SAM) for
Kuwait. The SAM is a baseline data infrastructure, an essential pre-requisite that facilitates the groundwork for the
development of a computable general equilibrium (CGE), a powerful policy tool for examining economy wide effects
of policy changes. The project was jointly funded by the Kuwait Foundation for Advancement of Sciences (KFAS) and
the Kuwait Institute for Scientific Research (KISR). The project was planned to have a 24-months timescale with a start
date of October 1, 2015.
During the first year of the project implementation, the focus was on training staff and designing a SAM in such a
way that it can be used to evaluate a range of policy reform packages. About 50% of the project activities have been
completed.

KFAS contribution:

KWD 21,370

Total budget:		

KWD 144,373
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Challenges and Opportunities in Establishing Technology Commercialization
Programs at GCC Universities
(P114-17IM-08)

Cloud Computing for Healthcare Institutions in Kuwait				
(P114-18NH-01)

M. Al-Fahad

Gulf University for Science & Technology

Kuwait University – Center of Excellence in Management

Project Progress - Abstract

Project Progress - Abstract
Gulf Cooperation Countries (GCC) is political union of six countries in Arabian Peninsula. The countries in GCC
have factor-based economies wherein GOP predominantly relies on energy resources such as oil and gas. The
governments of GCC have long since recognized the importance of education and established several universities.
These universities have played important role in knowledge dissemination through education and research. However,
with growing importance of knowledge-based industry and governments initiatives to diversify its factor based economy
to knowledge based economy, policy makers in private and public sectors have realised the importance of universities
in regional economic development. As a result, some of the GCC Universities are in process of transforming from
education-driven to knowledge-driven and technology transfer. These Universities have critical role as source of
intellectual property and talent in high technology industries. These have laid to establishing centres of innovation
which manages programs such as technology commercialisation. Owing to early nature of such program there are
many challenges before the program could be judged successful and several such programs are still struggling to
achieve initial success. The objective of this proposal is to determine what are the current and future opportunities
which have driven the creation of such programs and what are the current challenges faced on local and regional
platform. These findings will assist the universities in present and future establishment of technology commercialisation
programs.

I. Omran

Anticipated Output:
This project aims to get the benefits of cloud computing which is mainly the availability of the information, while
preventing its disadvantages, especially lack of security and privacy. It integrates the idea of cloud computing with
up-to-date methods, such as, Chain method and semantic web. Such system is expected to have great effect on
the health sector in Kuwait as it will increase the quality of services by creating better technological environment for
information sharing between different healthcare institutions. In addition, it will retrieve required information faster (in
less time) and with higher security. Also, it will decrease the security cost as less storage capacity is required and no
external software is needed.
Achieved Outcomes:
1. Full testing of the implemented system was conducted, and results showed significant improvement in
responding time for (500,000-750,000) records into our system database as benchmarking.
2. Transferred the system to be implemented as client server model on the cloud.

KFAS contribution:

KWD 7,975

3. Conference paper has been accepted and will be presented in the following:

Total budget:		

KWD 53,950

International conference in France (The IRES - 178th International Conference on E-Education, E-Business,
E-Management and E-Learning (IC4E)) - the proceedings of this conference is sponsored by Springer.
Application is being submitted for a grant of KD1250 from Gust University for Science and Technology to
present the paper in the conference:
Comparison between two developed semantic system by using connection with protégé OWL and by using
direct SPARQL queries.
4. A paper has been accepted in Computer and Information science journal to be published in May: A
Comparative Study to the Semantics of Ontology Chain-Based Data Access Control versus Conventional
Methods in Healthcare Applications.
5. Two journal papers have been submitted to two ISI Journals:
a- An Integrated Holistic Model for an E-Health System: A National Implementation Approach and A
New Cloud-based Security Model - have been submitted to a string Journal (Int Journal on General
Systems), which is Q1 and is still under revision.
b- Semantic System to manage data access to hospitals Cloud in Kuwait - was submitted to Enterprise
Information Systems and is still under revision.
In Progress:
6. We are now pumping (500,000-750,000) records into our system database as benchmarking to the
transferred system from in host system into client server model on the cloud.
7. Running our proposed method on the benchmark and comparing the results with those of the traditional
methods by professionals in the field.
8. Enhancing our system by looking into techniques from the best methods.
9. Presenting our client server prototype to representatives from the Health Ministry to seek their feedback and
possibility of using the system design and methodology in building the real Ministry cloud.
10. Writing more conference and journal papers.
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KFAS contribution:

KWD 5,750

Total budget:		

KWD 5,750
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The Earliest Sound Recordings of the Arabian Peninsula 1905-1909: Arabic
Songs and the Shaping of a Cultural History
(P115-11AH-01)

Viral Nerve Cacrosis in Hamoor: Detection in Brood Stock and Prevention in
Larvae through Egg Disinfection								
(P115-12SL-01)

L. Urkevich

A. Saheb, H. Al Gharabally, S. El Dakour

American University of Kuwait in collaboration with Harvard University

Kuwait Institute for Scientific Research

Project Progress - Abstract

Project Progress - Abstract:

Housed in the Leiden Library, Netherlands, are over 300 Edison wax cylinders containing the earliest recorded sounds from the
Arabian Peninsula. The recordings include call to prayer and spoken texts but most are of songs including maqam-based urban
pieces and women’s wedding music. After the recordings were made in the Hijaz between 1905-1909, they were lost and forgotten
for decades until a team of researchers from Harvard University discovered them in the 1980s. The cylinders were eventually
digitized as mp3 files (recently given a copy). But in the past 30 years they have never been released to the public and the contents
have never been thoroughly examined. The recordings are of utmost value. Very little is known about the culture of the Hijaz in the
1900s, as many communities were still in an oral stage. Consequently, any archival data, especially something as extraordinary as
recorded sound, is of great significance in shaping regional history. They are also of notice since the majority of the pieces are from
Makkah and Medinah, the holy cities and pilgrimage sites for millions around the world; information about these urban centers is of
paramount interest to an international community. Moreover, the songs are not just Hijazi but include those from other areas, and it
is believed that at least two pieces are Kuwaiti or related to Kuwait. If this can be proven, then these will be the earliest recordings
of Kuwaiti music in existence. My research question is: What do these early recordings reveal regarding the shaping of a Peninsula
(or Gulf) music history? The approach is collaborative and entails working with others, including Harvard faculty and staff. In fact,
the project is inter-institutional, since I have been awarded a Visiting Scholar appointment at the Harvard University Center of
Middle Eastern Studies 2015-2016 with the sole purpose of investigating the Hijazi sound files. Harvard researchers were the ones
to first locate the cylinders and Harvard museums and archives house important documents not found elsewhere.

Due to the loss of brood stock and suspected nerve necrosis virus-related mortalities of hamoor in the aquaculture
facilities of KISR, this project was planned and taken up. The envisaged project helps in building a new brood stock,
free of NNV and provides a standardized method of egg disinfection for preventing or reducing incidence of VNNrelated mortality. Resource mobilization contact and communication with the consulting experts and laboratories, egg
disinfection using glutaraldehyde, formalin, and iodophor were carried out. However, there was a delay in procuring
the wild brood stock due to the difficulty in identifying reliable sources for the supply of quality brood fish from the
wild. During the first year of the project; procuring new brood stock from the wild, developing primers and screening
for the presence of VNN in the wild brood stock and existing stock of hamoor were conducted. A total of 17 brood fish
(new) and over 50 existing fish of different size ranges were screened for the presence of VNN. Detailed confirmatory
experiments on the egg disinfection could not be completed, during the first year, due to limited spawning success and
insufficient supply of live food. However, the experiments will be carried out in the coming spawning seasons. Results
of various screening procedures and tests are presented in this report.

The research method will be: a) to categorize the recordings and isolate a group of research pieces; b) take the songs
back to the Hijaz and share them with expert informants for feedback; and c) analyze and contextualize the data in order
to draw conclusions and reconstruct the past. Time is of the essence since so many knowledgeable subjects are aging,
dying, or failing in health and memory.
PI anticipates that they will find that some songs which were sung over a hundred years ago are still sung today, and thus
they can start to designate proven regional "masterpieces" which was not possible before. It is also believed that the data
will clearly manifest cultural exchange between various areas of the Arabian Peninsula, and that Yemeni, Egyptian, and
Gulf characteristics, both Kuwaiti and Bahraini will be found.
The project will connect today's Peninsula citizens to their history and the research outcomes will be of international
interest, especially in the Islamic World, with a potentially far reaching impact.

KFAS contribution:

KWD 7,885

Total budget:		

KWD 28,387

Media Effect on Citizenship in the Gulf States: Case of Kuwait and Oman
(P115-11AM-02)
A. Dashti
Gulf University for Science and Technology

Project Progress - Abstract:
The issue of citizenship has become one of the main problems facing many Gulf States. The wars in Syria, Iraq and Yemen,
the crisis in Bahrain and the verbal confrontation with Iran created a sectarianism environment in the region. This hostile
environment brought a challenging responsibility to the media to deal with citizenship (Al-Muwatana) issue. The local media
in the Gulf States play an important role regarding citizenship, either positively or negatively. The Social Responsibility
Theory used to shed the light on the role the media play to either strengthen or weaken the citizenship in the two Gulf States:
Kuwait and Oman. The results show that Omani newspapers are positively dealing with citizenship issue when reporting
news from Syria, Bahrain, Iraq, Yemen and Iran, regardless of its limited press freedom, while Kuwaiti media, which has
more press freedom than Oman, report news from these conflicted countries that tend to weaken the citizenship.

KFAS contribution:

KWD 6,000

Total budget:		

KWD 6,000
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KFAS contribution:

KWD 39,800

Total budget:		

KWD 85,350

Biofuel and Side Products from Kuwait's Microalgae
(P115-12SL-04)
B. Al-Hamar
Kuwait University

Project Progress - Abstract
Studying the diversity of Kuwait’s microalgae was the preliminary task of our research, and it will form the basis to
exploit these organisms in biofuel and other valuable sub-products (bioactive compounds, food, feed, etc.) production.
It was crucial to select the right lipid, hyper-producing indigenous microalgae from Kuwaiti coastal waters. During
the initial phase (February 2016 – February 2017), collection of autochthonous microalgal strains from different
sampling points was carried out. A total of 108 microalgal strains belonging to Bacillariophyceae, Chlorophyceae and
Cyanophyceae groups were isolated, using a pre-enriched culturing technique, followed by the isolation of a wide
range of monospecific, monoclonal microalgae. Future comparative studies of species occurrence and biochemical
features would be feasible with the help of this collection. So far, nearly twenty two monoalgal cultures were obtained,
representing Chlorella sp., Scenedesmus sp., Nannochloris sp., Nannochloropsis sp., Tetraselmis sp., Synechocystis
sp., S. nigrescens, Staniera sp., Pleurocapsa sp., Synedra sp., Diatoma sp., Gomphonema sp., Nitzschia sp., and
Navicula sp. These monoalgal cultures will help in the establishment of Kuwait’s Microalgae Culture Collection. Two
research project students and one MSc student were trained to use monoalgal/monoclonal culturing techniques and to
prepare monoclonal cultures. Moreover, PhD student will be trained during the coming phases of the project. The lipid
weight percentage of the isolated microalgae was gravimetrically determined, and that would permit the identification
of optimal microalgal strains as lipid hyper-producer. Algal lipids were transesterified into their fatty acid methyl esters
(FAMEs) and the FAMEs profile analyzed with Gas Chromatography-Mass Spectrophotometer. Typical fatty acid
groups commonly found in microalgal biodiesel (including palmitic acid (16:0), stearic acid (18:0), oleic acid (18:1),
linoleic acid (18:2), linolenic acid (18:3)) were found in the FAMEs profile of the selected microalgae, which will be
selected as promising candidates for further study.

KFAS contribution:

KWD 97,300

Total budget:		

KWD 193,879
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Statistical Predictive Modeling of Cytokine Profiles in Normal and Complicated
Human Pregnancy
(P115-12SL-06)

Knowledge and Attitude of Primary Care Physicians towards Palliative Care
in Kuwait
(P115-13MC-03)

K. Dingle

A. Al-Ansari

Gulf University for Science and Technology

Ministry of Health

Project Progress - Abstract

Project Progress - Abstract

Pregnancy involves a state of immunoregulation designed to actively tolerate the semiallogeneic fetus while retaining
the ability to mount immune reactions. This immunoregulation includes changes in local and peripheral immune
responses and in cytokine profiles. The production of anti-inflammatory Th2 cytokines such as IL-4 and IL-10 are
upregulated, while Th1 pro-inflammatory cytokines such as RNF-alpha and IFN-gamma are downregulated. We have
studied the cytokine profiles in several pregnancy complications. These included recurrent spontaneous miscarriage,
pre-term labor, premature rupture of fetal membranes, pregnancy-induced hypertension and intra-uterine fetal growth
retardation. In all these complications the cytokine balance was significantly different, compared to gestationally agematched normal pregnancy.

Palliative care (PC) services are still lacking in many countries. In Gulf region, until recently, PC was represented by
relatively few specialized hospital-based PC units. In Kuwait, PC services are still in an early stage of development.
Despite in most countries, end-of-life care policies aiming at home death, the acute hospital setting remains a common
place of final care and death in most countries.

We aim to use statistical learning techniques to infer and quantify the connection between cytokine profiles and different
categories of pregnancy conditions. Using the cytokine data, we have previously gathered, we aim to make a statistical
predictive model, which will allow classification (or association) of a given set of cytokine levels to one of the pregnancy
conditions. This investigation will shed light on to what extent cytokine profiles are related (or can predict) the different
pregnancy conditions: if the cytokine levels can predict with high accuracy the pregnancy conditions, then this would
imply that the cytokines are an important element of the disease process. If, instead, the cytokine levels only poorly
predict the pregnancy conditions, then this would suggest that other factors beyond the cytokines are more significant
than just the cytokine levels we have measured. Further, if we can infer a predictive model which works with high
accuracy, then this model could be used in clinical settings. If a patient has cytokines level associated to an unhealthy
pregnancy, the model could be used to predict which cytokines a clinician should attempt to up/down regulate (and by
how much), in order to encourage a normal pregnancy.

In-depth research regarding the critical role of the Primary care physicians (PCPs) in preventing such hospital
admissions at end of life is lacking, however PCPs are thought to play a pivotal role in providing end-of-life care and in
enabling terminally ill patients to die at home. Many of PCPs try to avoid dealing with them although they used to be
the first line physicians that face those patients either in the primary care clinics or their homes. The PCPs' gatekeeper
role to hospital services is limited in Kuwait however, because patients or families may autonomously decide to go to
a hospital for specific problems without consulting any family physician.
The aim of this study was to explore PCPs' perspectives of how they view palliative care as a whole and how they
perceive their own role and its difficulties in managing patients assigned for PC, as well as to assess their knowledge
in managing common palliative symptoms.
Cross-sectional survey was performed in primary care clinics of Ministry of Health across Kuwait. Written informed consent was
obtained from all participants. The approval of the ethical committee of the Ministry of Health will be taken prior to the study.
A novel semi-structured 28-items questionnaire was constructed to explore the self-reported knowledge, attitude, and
practice towards PC in patients with advanced cancer. All data manipulation and analysis were performed using the
SPSS (Statistical Package for Social Science) and scientifically in every phase of our study.

KFAS contribution:

KWD 5,900

KFAS contribution:

KWD 9,992

Total budget:		

KWD 5,900

Total budget:		

KWD 22,152

Performance of Some Forage Crops Under Different Cropping Systems
(P115-12SL-07)
H. Al-Menaie

Genetics of Eczema in Kuwait
(P115-13MC-05)
A. Ziyab

Kuwait Institute for Scientific Research

Kuwait University in collaboration with University of Southampton

Project Progress - Abstract

Project Progress - Abstract

The increasing demand for food and feed necessitates the adoption of suitable crop production practices to enhance
production while ensuring sustainability and conservation of scarce natural resources under the harsh environmental
conditions in arid and semiarid regions. The mixed cropping of cereals and legumes is a critical component in
sustainable agricultural system, which produces improved dry matter (DM) yield and yield forage quality Under.!1der
reduced fertilizer inputs. The present study investigates the potential of mixed cropping of barley and alfalfa (1:1, 1:3,
3:1) in enhancing the forage yield. Presently, the crops are in the growing phase after the first cut. At the first cut, sole
cropping of barley produced the highest dry matter yield when compared to mixed cropping treatments. The data
obtained after second, third, and fourth cut will be statistically analyzed using the software Statistical Package for
Social Sciences (SPSS) to compare the forage yield under individual and mixed cropping patterns. In addition, there
is a need to test the yield and performance of different forage crops adopting a cropping pattern so that year-round
forage production will be possible. In this study, crops such as Egyptian clover and alfalfa were planted as winter
crops; whereas, sorghum and pearl millet will be planted as summer crops to test their feasibility to provide pasture
and forages for the livestock throughout the year. A comparative analysis of the yield and yield attributes of the forage
species under study will be performed at the end of the project.

KFAS contribution:

KWD 50,000

The elevated life-time prevalence of eczema (atopic dermatitis) among children (up to 30%) and adults (up to 10%) makes
eczema a global public health concern. Immunologic dysregulation and defective epidermal barrier are the main hallmarks of
eczema. The high heritability (up to 86%) and clustering of eczema within families highlight the importance of genetic elements,
in addition to environmental factors, in the pathogenesis of eczema. This research project aims to discover genetic risk
factors, specifically which regulate the epidermal barrier development and function, of eczema among the Kuwaiti population
(representing an Arab population). First, we aim to screen the epidermal differentiation complex (EDC), a genomic region
harboring a dense cluster of genes that are critical for the development and maintenance of a functional epidermal barrier,
using targeted sequencing approach. Subsequently, associations between genetic variants within the EDC and eczema risk
will be assessed. To approach the study aims, we have proposed to conduct a population-based case-control study (250
eczema cases and 500 controls) nested within a large cross-sectional study (n ≈ 4,000 participants; ~2,000 males and ~2,000
females). Thus far, we have enrolled 3,138 middle school children aged 11 to 14 years (2,168 females and 970 males) into
the cross-sectional study. Recruitment of female study subjects was completed; however, recruitment of male participants is
planned to be completed by December, 2017. Preliminary results suggest that eczema affects 9.9% (310/3138) of our study
sample with no significant sex-based disparity in the prevalence (males: 9.8% [95/970] vs. females: 9.9% [215/2168]). On the
other hand, we have piloted the recruitment strategy for the case-control study and were successful at enrolling 28 girls out of
the 30 that we have approached. During the second year of the project, we plan on completing recruitment of study subjects.

Total budget:		

KWD 207,490

KFAS contribution:

KWD 48,868

Total budget:		

KWD 63,908
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Retinitis Pigmentosa and Leber's Congenital Amaurosis in an Extended
Kuwaiti Family
(P115-13MM-01)

Polymeric Nanoparticles as New Smart Contrast Agent for Breast Cancer
Early Detection via MRI										
(P115-14SC-02)

J. Al-Merjan

M. Fouzi

Ministry of Health

Kuwait University

Project Progress - Abstract

Project Progress - Abstract:

Retinitis pigmentosa and Leber's congenital amaurosis (RP and LCA) are rare hereditary diseases. However, in Kuwait
they are the leading cause of legal blindness and their incidence is rapidly increasing for the last 15 years. These are
mostly young people in good mental and physical health, who will depend on social support all of their life with specific
needs for education and social rehabilitation, thus requiring substantial financial and administrative assistance. There
are indications that the affected members with legal blindness due to RP and LCA are prevalent in certain families.

Contrast agents, or contrast media are considered as one of the key elements in the major modern medical imaging,
where they play important role in improving the sensitivity of these imaging modalities by increasing the contrast
enhancement of specific parts of the body and makes it easier to distinguish. Contrast agents can be customized and
used in many types of imaging methods, including X-ray, computed tomography scans (CT scan), nuclear imaging
and magnetic resonance imaging (MRI). In this project we are proposing the development of a new class of polymeric
nanoparticles as smart Tl contrast agents for MR imaging to help detect breast cancer in its early stages. These
smart polymeric nanoparticles-based contrast agents have the ability to remain switched off during circulation and
then switch on their imaging capability upon arrival at tissue of interest (breast cancer cells). The new smart contrast
agents are prepared from self-assembled Ph sensitive amphiphilic polymer and Gadolinium Gd3+ complex based
Tl agent that has been encapsulated during the self-assembly of the nanoparticle. The loaded nanoparticles with
(tetraaquodichloro (4,4'-ditBu-2,2'-bipyridine) gadolinium(III) chloride) are fitted with targeting moieties that allows a
selective accumulation within the tumour sites via an active approach achieved by conjugating the nanoparticle to
an antibody that recognizes specific tumour surface markers such as MUC l protein. This type of marker (MUC I) is
frequently overexpressed at the cell surface of many epithelial cancers, including 90% of breast cancers. This new
contrast agent has also the ability to increase the sensitivity through signal amplification of the targeted tissue. The
signal is amplified via the massive amount of the contrast agent that will be released from these nanoparticles. This
last feature allows us to detect breast cancer at an early stage.

There is no available information on:
• The level of consanguinity of the parents and the pattern of inheritance of the disease for those already
registered as legally blind type of genetic mutation and the social or genetic factors explaining the higher
prevalence of the disorder.
• The number of affected patients with vision deterioration who have not sought social benefits and hence,
have not been seen at the Visual Disability Committee or even diagnosed with the disorder.
The study is a comprehensive clinical and genetic evaluation of the legally blind Kuwaiti patients with RP and LCA in
an extended Kuwaiti family and their close blood relatives in three stages:
1. Clinical assessment of the registered patients with RP and LCA and their family members;
2. Optical coherent tomography, microperimetry and electroretinography for patients and symptomatic family members;
3. Genetic testing of patients, their parents and family members with clinical and instrumental test evidence of
any form of RP and LCA.

KFAS contribution:

KWD 79,500

Total budget:		

KWD 171,060

The goals are:
• to estimate the actual number and visual function of patients with RP and LCA in this extended family; and
• to organize a register of the patients and their specific mutations for participation in future clinical trials of
genetic treatment.

KFAS contribution:

KWD 158,707

Total budget:		

KWD 250,257

Towards a Series of Truly Water-Soluble Sugar Conjugate Phthalocyanines
for Optimum Cancer Treatment Using Photodynamic Therapy (PDT)
(P115-14SC-05)
S. Makhseed
Kuwait University

Project Progress - Abstract:

Implementation of Distress Assessment and Response Tool (DART)
Screening Tool in Kuwait Cancer Control Center (KCCC)
(P115-13MQ-01)
M. Al-Awadhi
Kuwait University

Project Progress - Abstract
The Distress Assessment and Response Tool (DART) is a new inter-professional program to enhance psychosocial
healthcare delivery to cancer patients. It contains a survey embedded in a graded distress response program, which
integrates patient self-directed strategies, specially trained nurses, technicians and psychiatrists. It is anticipated that
DART will optimize referral to specialized psychosocial services, improve patient satisfaction with care and healthrelated quality of life and lead in establishing optimal methods for effective distress screening programs. With the
collaboration between KCCC and University health network and Princess Margret Hospital-Toronto Canada, the
implementation of DART screening tool in KCCC outpatient department will be introduced in order to screen for distress
levels in cancer patients in outpatient department and measure prevalence of depression and anxiety in those patients,
as well as develop a referral system to the Psychosocial-oncology unit.

KFAS contribution:

KWD 59,150

Total budget:		

KWD 129,470
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Different metallo derivatives of phthalocyanines (Pcs) having 16 hydroxyl groups at the macrocyclic periphery will
be synthesized and are planned to be conjugated with suitable carbohydrate molecules using various spacers. The
phthalocyanine (Pc) molecules, planned to be synthesized in this study, will be made truly monomeric (non-aggregated)
in aqueous condition by careful design of their structural features. The conjugation of sugar moieties to Pc system is
expected to increase further the water solubility of the photosensitizer, their cellular transport and tumor selectivity.
The efficiency of these compounds to use as photosensitizers in photodynamic therapy will be evaluated in detail by
investigating their various photophysical and photochemical properties. These studies are intended to be carried out
in aqueous media under physiological conditions. Ultra-modern spectro-photometric instruments will be employed
for this purpose. The Optical limiting properties of these compounds are also planned to be carried out in detail. The
photophysical parameters of these compounds will be correlated with the structure property relationship, based on
which, it is expected to design the phthalocyanine based materials suitable for optical limiting applications. Biological
activities of these Pc-carbohydrate derivatives will be assessed using different in vitro tests to evaluate their anticancer photodynamic activity (EC50) and low dark toxicity (TC50) to noncancerous cells. Based on results from the in
vitro studies, the most efficient photosensitizers will be further examined by in vivo preliminary clinical trials.

KFAS contribution:

KWD 50,000

Total budget:		

KWD 144,500
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Advanced Crystalline Silicon Photovoltaics Research Program (Phase II)
(P115-15EE-01)
Y. Abdulraheem
Kuwait University in collaboration with IMEC, Belgium

Project Progress - Abstract:
The Advanced Crystalline Silicon Photovoltaics Program is a KFAS funded program between Kuwait University and
IMEC, Belgium. The program, which aims at producing high efficiency solar cell technologies which are market viable
has been in effect since 2012 and has successfully completed phase I and entered phase II in December 2015. The
second phase builds upon the developed silicon platform of phase I and aims to exceed current solar cell performance
by introducing novel solar cell structures (perovskite-based hybrid solar cells) and by optimizing field performance by
development of cell-to-module integration, cell and module adaptation and energy yield prediction.
Throughout phase II, KU researchers have worked at IMEC to learn the process of fabricating pervoskite solar cells
with efficiencies of 17%. IMEC has also helped KU researchers in detailing requirements for setting up fabrication
capabilities of pervoskite solar cells in Kuwait. This new emerging material has shown good potential for low-cost PV
technologies and can be established and developed at KU, with great potential in placing KU at the forefront of this
technology. One objective of the project is to reach efficiencies > 30% by combining a Si high-efficiency bottom-cell
based on IMEC’s Si-platform with a high-bandgap thin-film cell based on perovskite solar cells.
Main outcomes of phase II include: (1) Three visits by IMEC researchers to Kuwait where technical presentations and
discussions on various aspects of the project were held; (2) Publication of two journal papers in highly ranked journals;
(3) Presentation of six conference papers in the most reputable photovoltaics conference in both Europe and Asia.

Publications:
Menglei Xu, Twan Bearda, Hariharsudan Sivaramakrishnan Radhakrishnan, Shashi Kiran Jonnak, Mahmudul Hasan,
Shuja Malik, Miha Filipič, Valérie Depauw, Kris Van Nieuwenhuysen, Yaser Abdulraheem, Maarten Debucquoy, Ivan
Gordon, Jozef Szlufcik, Jef Poortmans. Silicon heterojunction interdigitated back-contact solar cells bonded to glass
with efficiency >21%. Solar Energy Materials and Solar Cells, Volume 165, 2017, Pages 82–87
I. Kuzma-Filipek, , , M. Recaman-Payo, M. Aleman, J. John, M. Haslinger, E. Cornagliotti, F. Duerinckx, A. Hajjiah, M.
Soha, R. Russel, A. Sharma, A. Uruena, J. Szlufcik, I. GordoN. Simplified cleaning for 22.5% nPERT solar cells with
rear epitaxial emitters. Solar Energy Materials and Solar Cells, Volume 158, Part 1, December 2016, Pages 19–23
MoustafaGhannam, YaserAbdulraheem Fundamental constraints imposed by energy barriers on the fill factor and
on the efficiency of silicon heterojunction solar cells. Solar Energy Materials and Solar Cells, Volume 171, November
2017, Pages 228-238

KFAS contribution:

KWD 639,795

Total budget:		

KWD 639,795

RESEARCH DIRECTORATE | Research Grant | Ongoing Projects

Energy Subsidy and Price Reform in Kuwait: An Assessment Using a
Computable General Equilibrium Model							
(P115-17IA-02)
A. Gelan
Kuwait Institute for Scientific Research

Project Progress - Abstract:
Kuwait 's economy has emerged as one of the most energy-intensive in the world. In 1990, just before the war,
Kuwait's energy use per person was 4,423 kg of oil-equivalent energy (koe). In 2000, this increased to 9.865 koe
which means a 123% rise (or more than double) of energy use per capita in a decade. In 2011, Kuwait's energy use
per capita reached 10,408 koe; 135% increase over the 1990 level. Consequently, Kuwait has become the second
highest in the world (after Qatar) in terms of energy use per capita. However, much of the energy in Kuwait goes to
the household residential sector (48% of total energy use). The share or the household residential sector in Qatar is
considerably lower, at about 20%. This implies that Kuwait's energy use per capita by households is likely to be the
highest in the world. Generous energy subsidy is likely to be among the major drivers of excessive energy use in
Kuwait. There has been a heightened policy debate stressing the necessity of undertaking a comprehensive energy
subsidy and price reform to move the country's economy to a sustainable growth path. This project aims to support
the authorities on designing a suitable energy subsidy reform. This is done by developing a Computable General
Equilibrium (COE) model for Kuwait and conducting simulation experiments to assess economy-wide effects of change
in subsidy policies. In this process, it will be essential to examine economy-wide effects of policy changes since Kuwait
is not only an energy user but is also a major energy producer.

KFAS contribution:

KWD 23,650

Total budget:		

KWD 191,400

A Novel Biologically Inspired Algorithm for Optimization Based on Worm's
Behavior
(P115-18EO-02)
J. Arnout
Gulf University for Science and Technology

Project Progress - Abstract:
In recent years, and as optimization problems are becoming more complex and exact solution approaches
computationally infeasible, the arena of biologically inspired computing is becoming quite popular. Subsequently, this
research introduces a novel optimization algorithm called Worm Optimization (WO) inspired by the foraging behaviors
of Caenorhabditis clegans (Worms).
In particular, and even though worms have a limited number of neurons, they were able to achieve several intricate
behaviors including finding better quality food, avoiding toxins, interchanging between solitary and social foraging
styles, alternating between "dwelling - food exploiting" and "roaming - food seeking", and entering a type of stasis
stage. Consequently, the worms' behaviors will be mimicked to develop an optimization metaheuristic that will be
able to find optimal solutions in a faster computational time. WO effectiveness will be illustrated on known NP-hard
problems and compared to well-known naturally inspired algorithms.
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KFAS contribution:

KWD 9,800

Total budget:		

KWD 13,200
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Enhancing Scientific Literacy and English Language Proficiency of Public High
School Students in Kuwait through Science-Based Writing Projects
(P115-19TO-02)

Effect of Ocean Acidification on Growth and Abundance of Penaeus semisulcatus
in the Northern Arabian Gulf
(P116-12SL-13)

M. Tryzna

L. Al-Musallam

Gulf University for Science and Technology

Kuwait Institute for Scientific Research

Project Progress - Abstract

Project Progress - Abstract

As part of its national development plan, the Ministry of Education in Kuwait has focused in recent years on enhancing
educational outcomes in the country. The strategy has been to revamp the curricula, update instructional materials,
enhance professional development for teachers, introduce technology at early stages of education, and increase
the number of bilingual schools. The most recent initiative of the Ministry has been to create Model Schools, which
maintain both the Arabic heritage and provide coursework in English, creating better opportunities for the Kuwaiti
students in terms English skills and knowledge in sciences and social studies. Due to the relatively recent changes in
the respective areas of education, little is known about the impact these changes made on educational outcomes and
classroom practices. The present project attempts to enhance the progress towards the national educational goals by
addressing both the development of scientific literacy as well as English proficiency among government high school
students in Kuwait. The study is divided into three stages, with inter-related goals and data-collection instruments
designed to provide a comprehensive measurement of the study's central concepts. Stage one evaluates the current
state of high school students' science literacy in conjunction with their English proficiency, to identify the attainment level
and critical gaps. Stage two is an intervention stage enhancing the students' scientific literacy and English language
skills. The activities are designed to foster the development of reading comprehension, writing skills, vocabulary, as
well as cognitive and rhetorical strategies crucial for science literacy. Stage three, a post-test stage, first assesses the
gains in scientific literacy and in English proficiency. Second, the teachers' perspectives on the intervention stage will
be measured using semi-structured interviews. The combined data cover both deductive and inductive approaches,
quantitative and qualitative methodologies, and span two crucial educational fields of national interest.

The fisheries resources are critical renewable food source for the region that are likely to be affected by climate
change. Several studies have demonstrated change in organism survival, calcification rate, growth in biomass, and
abundance in response to ocean acidification (OA); however, the magnitude varies spatially and among taxonomic
groups. This project intends to undertake experimental studies to quantify the impact of ocean warming (OW) and OA
on commercially important shrimp Penaeus semisulcatus.

KFAS contribution:

KWD 9,900

Total budget:		

KWD 11,800

Enhancement of Native Forage Species Production as Local Feed Resources
for Livestock in Kuwait - Phase II
(P116-12SL-15)

This study is planned to look at the interactive effect of changes in temperature and pH on abundance and food
conversion ratio in Penaeus semisulcatus. Three experiments looking at the survival and growth of nauplii 1 to Post
larvae-1 stage, survival and growth rate from Post Larvae-1 to Post Larvae 30, and survival and biomass conversion
among adults under nine different scenarios or pH and temperature variation that essentially cover the present and
the likely future scenarios (8.2 and 22.5°C; 8.2 and 27.5°C; 8.2 and 32.5°C; 7.5 and 22.5°C; 7.5 and 27.5°C; 7.5 and
32.5°C; 7.0 and 22.5°C; 7.0 and 27.5°C; 7.0 and 32.5°C) will be carried out in triplicate. The gross calcification will be
measured using 45Ca technique.

KFAS contribution:

KWD 23,500

Total budget:		

KWD 126,330

T. Madouh

Evaluation of Fig Trees for Developing Potential Fruit Production and Cultural
Practices in Kuwait
(P116-12SL-04)
H. Al-Zalzaleh
Kuwait Institute for Scientific Research

Project Progress - Abstract
Fig (Ficus carica L.) is a subtropical fruit that can tolerate both cold and heat and grows best in the Mediterranean
climates. Its economic potential as a fruit crop is being realized by farmers of many Arab countries. The State of Kuwait
is making efforts to strengthen agricultural production and achieve partial food security in selected commodities. In the
recent past, the fruits crops are also gaining importance in Kuwait. Fig is selected for the study, based on its potentiality
of surviving the local arid environment, in addition to its desirable fruit production qualities. The problems faced by the
farmers for cultivating this crop are the lack of information on suitable cultivars for the region, nutrient management
practices, and quantity of irrigation water. The overall objective of the proposal is to evaluate the growth performance
of new improved cultivars of fig under Kuwait's climatic conditions and to evaluate the influence of intercropping on
the growth and performance of fig in a multi-layer system of planting. The project will involve six technical tasks:
mobilization; evaluation of fig under Kuwait's climatic conditions; studies on response of fig plants under irrigation and
supplemental nitrogen; assessment of the influence of multi-layer system of planting on fig production; data analysis;
and reporting. The objectives are envisaged to evaluate edible fig trees for developing fruit production practices in
Kuwait. The present study also focuses on the effect of multi-layer system of planting on growth and yield traits of fig.

KFAS contribution:

KWD 26,900

Total budget:		

KWD 66,945
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Kuwait Institute for Scientific Research

Project Progress - Abstract
Production of food and feed in the desert environment can be a major challenge, considering the limited natural
resources of the desert ecosystem and national needs. The demands of supplementary feed for domestic livestock
are high and the market price will increase. Introduced species such as alfalfa (Medicago sativa) and Rhods grass
(Chloris gayan) consume large amounts of irrigation water; whereas, native forage species are adaptable biomass
crops in the extreme climatic conditions of the desert's ecosystem. Various native desert perennial grass species were
evaluated and investigated for their potential to be cultivated as forage crops in previously conducted project. They
were more efficient in the use of water and grow well in soils with low fertility and limited moisture retention. In addition,
they produced considerable dry matter yield and stable amounts of nutritive value under moderate drought stress.
These unique characteristics provide excellent potential for complementary uses of these species to be cultivated and
grown commercially and can be a vital key for sustainable livestock production in the State of Kuwait. Therefore, the
scope of the present project will be: enhancing the yield and quality of three species of native plants i.e. Cenchrus
ciliaris, Lasiurns scindicus, Pennisetum divisum through nutrient and water management under the drought and arid
conditions of Kuwait. The studies will also involve seed collection, improvement of agro practices with different fertilizer
application and irrigation levels. Forage quality for livestock will be investigated along with cost and benefit of native
forage production.

KFAS contribution:

KWD 47,650

Total budget:		

KWD 151,395
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The Role of Lipoxygenases in Testicular Ischemia Reperfusion Injury, an
Experimental Model for Testicular Torsion
(P116-13MB-01)

The Use of Killer-Cell Immunoglobulin-Like Receptor (KIR) Genotyping in
Related Stem Cell Transplantation
(P116-13MC-08)

M. Al-Maghrebi

R. Ameen

Kuwait University

Kuwait University

Project Progress- Abstract

Project Progress - Abstract

Testicular torsion (TT) is a urologic condition that requires immediate surgical intervention for it may cause infertility
in the future. The underlying pathophysiology of TT followed by detorsion (TT/D) is an ischemia reperfusion injury
(IRI). The aim of this study is to investigate whether the Nordihydroguaiaretic acid (NDGA), a selective inhibitor of
lipoxygenase enzymes (LOXs), could have a protective effect against the damaging consequences of TT-induced IRI
in a unilateral TT rat model. NDGA is also known for its antioxidant and anti-inflammatory properties in different disease
models. Sprague-Dawley rats (36 male rats) will be divided into three groups. Group I, the left testis will be subjected to
a sham operation. Group II will undergo ischemia for 1 hour followed by 4 hours reperfusion and saline will be injected
intraperitoneally (i.p.) at the beginning of ischemia. Group III will be analogous to group II, but NDGA (20 mg/kg) will
be injected i.p. at the induction of ischemia. The in vivo protective effect of NDGA will be evaluated through testicular
morphological changes and damage to spermatogenesis by using the Johnson scoring system. The antioxidant
property of NDGA will be investigated by analysis of several testicular antioxidant markers. The involvement of the JN
K/c-jun and GSK3 signaling pathways will also be examined as part of the role of LOXs in the maintenance of testis
normal physiology.

Hematopoietic stem cell transplantation (HSCT) represents curative treatment for many patients with hematological
malignancies. However, despite advances in HLA typing, it is still impossible to prevent graft-versus-host disease
(GVHD), which reduces the chances of curing malignancies using HSCT. Recent efforts have investigated the use
of alternative donors such as haploidentical donors. Natural killer (NK) cells are important immunological factors that
influence the success of HSCT. In healthy individuals, the cytolytic activity of these cells is important for the host defense
against virus-infected cells and tumor cells. NK cells are closely regulated by Killer-cell Immunoglobulin-like Receptors
(KIRs) that are ligands for specific HLA class I molecules. Donor NK cells can kill recipient cells due to a lack of selfrecognition, provided that the donor expresses a KIR ligand that is missing in the recipient I-ILA genotype. The donor
must also express a specific KIR that leads to a KIR/HLA ligand mismatch between the donor cells and the recipient's
body. This study will use KIR genotyping as an additional criterion for selecting donors for related or haploidentical
stem cell transplantation. In addition, stem cell donors in the national registry will be characterized to determine the KIR
haplotype frequency in the Kuwaiti Arab population. Findings from this study could lead to more appropriate selection
of HLA-matched potential related or haploidentical donors to improve the stem cell transplantation outcomes of AML
patients. In addition, the findings will provide new data regarding KIR genotypes in Kuwait.

KFAS contribution:

KWD 10,000

Total budget:		

KWD 18,200

Cancer Pain Control Before and After Palliative Care Center Referral
(P116-13MC-01)

KFAS contribution:

KWD 51,600

Total budget:		

KWD 126,000

National Registry for Children with Cancer in Kuwait from 2004-2017
(P116-13MK-01)

A. Al-Ansari

M. Bourusly

Ministry of Health

Ministry of Health

Project Progress- Abstract

Project Progress - Abstract

Pain as a common symptom among cancer patients receiving palliative care services is progressively increasing at the
end of life. Almost 70% of cancer patients experience pain during their course of illness. Therefore, palliative care team
is concerned with providing better pain control to improve the quality of life of cancer patients.

Introduction: NBK children's hospital, Sabah health district, is newly recognized as an independent hospital, established
back in the seventies as a unit, and the only center for children with cancer in Kuwait. The hospital receives children
with cancer from first week of life to 16 years. Since establishment, patients' database remained basic and crude,
which was challenging for any researcher to conduct studies related to cancer.

Opioids are considered by World Health Organization (WHO) as the golden standard for the treatment of moderate to
severe pain in the field of palliative care medicine. Despite the introduction of many guidelines for treating of cancer
pain, especially WHO analgesic ladder, still, cancer patients continue to suffer from pain, especially those who are
terminally ill. Many factors can contribute to ineffective cancer pain control such as fear from opioids side-effects or
addiction, as well as insufficient knowledge of physician about opioids, in addition to patients' misconception about
opioid medications.
Many studies have been undertaken to assess opioid prescription in cancer patients. Some studies documented the
under-treatment of cancer pain related to low opioid prescription for cancer patients while other studies addressed a
satisfactory opioid use and control by palliative care physician. As long as ineffective cancer pain management is still
a common problem, especially among palliative care patients, more studies are needed in this field.

KFAS contribution:

KWD 10,000

Total budget:		

KWD 10,000

88

Objective and method: The objective of this registry is to create a national registry for children with cancer. In order
to improve the services provided, using a prospective cross sectional and retrospective method, to give insight into
the patients' background, type of cancer, response to management, complications, and relapse. The basic data was
retrieved from patients' files, as well as the records of the emergency room, inpatients wards, and hospital out patients'
clinics. Data collected by filling a designed form, was later entered into software.
Results and discussion: It is estimated that 120 new cases are received every year. The total number of patients
calculated was 1381. We managed to retrieve and register 932 patients' files back to 2005. Of those 793 forms were
entered into the software, there were 468 Kuwaitis and 325 non-Kuwaitis, 337 females and 456 males. Patients' files
admitted before 2008 proved difficult to retrieve as patients with oncology illness were following at a nearby cancer
center. Similarly, patients with leukemia files were kept at a pediatric department and many files were irretrievable.
Conclusion: Statistics are cornerstone for cancer care and management. Shortly, we will be able to estimate the
prevalence and incidence of cancer, and evaluate the background, nature, risks and complications attributed to cancer
and treatment, and outcome. This registry would provide a foundation for any future medical researches on pediatric
cancer.

KFAS contribution:

KWD 9,150

Total budget:		

KWD 9,150
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Clinical Classification of the Sickle Cell Disease (SCD) According to Bone
Involvements and Other Systemic Complications
(P116-13MM-01)
H. Al-Jafar
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Investigations into the Anti-Inflammatory Mechanisms and Therapeutic
Effects of Onion Bulb Extract and its Active Constituents in Animal Models of
Inflammation
(P116-13PT-01)
A. El-Hashim

Ministry of Health

Project Progress - Abstract
Sickle cell disease is an autosomal recessive disorder characterized by the production of abnormal hemoglobin S and
associated with high morbidity and mortality. Sickle cell disease is relatively common in Kuwait due to a preponderance
of consanguineous marriages. Almost 300,000 children are born worldwide every year with a form of the sickle-cell
disease. Vaso-occlusive crises affect virtually all patients. The pathogenesis of the microvascular occlusion is the
hallmark of the SCD multisystem complications. The commonest clinical manifestation of SCD, both in the acute
setting, such as, painful vasoocclusive crises, and as a source of chronic, progressive disability. In this research,
we are dealing with avascular necrosis and osteoporosis as chronic smouldering subclinical complications. Bone
scintigraphy for total body bone scanning was used to detect the silent and the multifocal avascular necrosis. MRI with
contrast was used only when surgical intervention required avoiding the contrast nephrotoxicity in the fragile kidney
of SCD patients. The irradiation required in bone scintigraphy is only 4.2 mSv while the allowed by WHO is 100 mSv
annually which mean that bone scintigraphy is safe and highly informative procedure. In this project, our goal is to
create a clinical scale for the SCD severity. We are also aiming to detect other SCD complication to control it. Our
secondary target is to scan all body with bone scintigraphy, then to perform MRI for the detected AVN because total
body MRI is not available in our country. Up to our knowledge, the only classification now-a-days for sickle cell disease
is only laboratory classifications.

Kuwait University

Project Progress - Abstract
Both asthma and inflammatory bowel disease (IBO) are highly prevalent conditions whose current treatment is both
relatively ineffective, costly and associated with a high rate of treatment failure with significant side-effect profile. Onion,
Allium cepa L. has been shown to have anti-inflammatory properties. We have preliminary data showing that onion
bulb extract (OBE) has significant anti-inflammatory effects in two separate animal models of asthma and ulcerative
colitis with different disease etiologies. OBE decreases inflammatory cell influx into the airways of ovalbumin sensitized
and challenged mice. In the murine IBO model, OBE significantly decreased DSS-induced loss of total body weight,
as well as reducing the macroscopic effects of IBO. The signaling pathways/mechanisms by which OBE and/or its
active constituent(s) mediate these effects remain to be elucidated. The current proposal aims to: 1) identify and isolate
the OBE fractions with anti-inflammatory activities; 2) identify the signaling pathways by which OBE and its active
fractions/constituent(s) produce their anti-inflammatory effects; 3) determine whether they can reverse established
inflammation; and 4) determine whether prophylactic administration or OBE and its active fractions/ constituent(s) can
prevent development of inflammation.

KFAS contribution:

KWD 37,050

We strongly believe that this grant would not only shed light on novel mechanistic pathways for the anti-inflammatory
action of OBE and its active fractions but may also serve as the basis for using onion or its active constituent(s) as
therapeutic agents for treating inflammatory diseases or preventing their development.

Total budget:		

KWD 440,690

KFAS contribution:

KWD 121,000

Total budget:		

KWD 151,500

Knowledge and Attitude of Emergency Physicians towards Palliative Care in Kuwait
(P116-13NO-01)
A. Al-Ansari
Ministry of Health

Project Progress - Abstract
Palliative care (PC) services are still lacking in many countries. In Gulf region, until recently, PC was represented by
relatively few specialized hospital-based PC units. In Kuwait, PC services are still in an early stage of development. In
most countries, end-of-life care policies aiming at home death, the acute hospital setting remains a common place of
final care and death in most countries.
Emergency physicians (EPs) as part of the health care professionals, face those patients who have complex symptoms
in most situations and need different approach in assessment and management. EPs have firsthand experience
during these moments with patients and play an integral role in helping to meet patients' and families' wishes. Due to
complexity of those patients, many of ERs try to avoid dealing with them, although they are used to manage with all
emergencies in a professional way that includes, mostly, invasive procedures and investigations and ICU admissions,
which totally differ from palliative care, and focus in this stage on patients' comfort and relief. So, the aim of the study
is to assess the knowledge and attitude of EPs toward palliative care as a whole and toward the patients assigned for
PC. This could help in the future planning of EPs needs in management of patients assigned for PC.

On Root-Involutions and Root-Sub-Groups of the Chevalley Group E6 (K),
Over a Field K of Characteristic 2
(P116-14SM-01)
S. Aldhafeeri
Public Authority for Applied Education and Training

Project Progress - Abstract
The aim of this project is to give an explicit Chevalley-generators or "root-involutions" of G = Aut (A,T), where G/Z(G)
is E6(K) by definition. Furthermore, we investigate the subgroups of G which are generated by two root-subgroups UΔ,
Ur where Δ, R are two M-sets and the root-subgroup UΔ is defined by:
UΔ = <rΔ (k)k ϵ K >, we also investigate the Weyl group of G of type E6 and the torus of G.

KFAS contribution:

KWD 16,650

Total budget:		

KWD 27,200

Cross-sectional survey will be performed in all Ministry of Health general hospitals across Kuwait. The approval
of the ethical committee of the Ministry of Health will be taken prior to the study. A novel semi-structured 26-items
questionnaire was constructed to explore the self-reported knowledge attitudes, and practices towards PC in patients
with advanced cancer. All data manipulation and analysis were performed using the SPSS.

KFAS contribution:

KWD 9,492

Total budget:		

KWD 24,152
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Modelling and Design of Nano-Structures: Multilayer Nanoplasmonics
Configurations
(P116-15EC-01)

Wool Production Potential of Naeemi Sheep: Assessing Quantitative and Qualitative
Status of Wool in Kuwait
(P116-15SE-01)

H. Kurkcu

S. Abbas

Gulf University for Science and Technology

Al SADU Co-op Handicrafts Society

Project Progress - Abstract

Project Progress - Abstract

Nanoplasmonics forms a major part of the field of nanophotonics, which explores how electromagnetic fields can be
confined over dimensions on the order of or smaller than the wavelength. Initiated in 1902 by R.W. Wood with the
discovery of grating anomalies, this phenomenon has attracted significant attention over the last century. Current
applications relate, for instance, to bio-sensing wherein the binding of analyte molecules to a properly treated metallic
arrangement can provide a very sensitive means to detect their presence through a shift in the resonant (plasmonic)
frequency. The potential for further impact is even greater as the confinement of light in sub-wavelength regions can
clearly provide significant gains in a wide variety of areas (e.g. telecommunications, microscopy). We believe that
state-of-the-art computational thinking can be used to dramatically improve the design process for nanostructured
optical materials. The Principal Investigator (PI) has already designed an efficient integral equation solver for single
layer configurations and succeeded to outperform many challenges associated with the old-fashioned and inaccurate
techniques (such as the ever-popular "FDTD"). In this proposal, the PI offers to extend this achievement to a more
challenging case: multilayer configurations.

The R&D studies of Kuwait Institute for Scientific Research (KISR) in the past concentrated on sheep, goats and dairy
cattle production dealing with specialized areas of feeding, nutrition, breeding and housing to increase the efficiency
of meat and milk production. The studies on wool yield and its quality of Kuwait's fat-tailed sheep breeds were scarce.
Fat-tailed sheep population 800,000 ±5,000 comprised of Naeemi 80%, Arabi 10% and Najdi 10%. They are mainly
used for meat and milk production. The secondary products are wool and manure. Imported live sheep of 1.5 to 1.8
million/year are only used for meat. The pelts and wool are not collected in Kuwait as done in Australia, UK, and New
Zealand etc., thus wasted. Even the coarse wool of local breeding sheep is not collected, though they are known for
excellent carpet and decorative rugs and tent-making. Al SADU Co-op, Handicrafts Society is known for weaving wool
of local sheep and marketing valuable items. They approached KISR to carry out studies on wool yield and its quality.

The new configuration, the PI proposes to study, will be composed of a thin layer of noble metal (gold, silver, etc.)
with depth larger than skin depth of the material, buried into different epoxies on top (glass/polymer substrate) and
the bottom (liquid/water/blood). Unfortunately, the developments of the single layer case do not fully carry over to
the multi-layer case. The PI proposes, initially, to derive a new modified integral-equation formulation, and high-order
treatment of the challenges stemmed from the adapted new mathematical model. We feel that computations will result
in new fast/accurate simulator that can be used for real time design.

KFAS contribution:

KWD 6,675

Total budget:		

KWD 9,200

Reliability-Based Assessment of Existing Structures
(P116-15EV-01)
Z. Sakka

Past KISR work were limited to wool yield of local sheep 2.0 to 3.5 kg/shearing/sheep and imported sheep produced
up to 5.5 kg/sheep/shearing. The quality of wool of Naeemi and imported sheep was not investigated. This study will
investigate the yields and quality of wool of local and imported feed lot sheep. The variables of study as needed by Al
SADU Co-op, Handicrafts Society are wool fiber length, diameter, tensile strength, crimp, kemp, scouring uses etc. The
raw wool will be examined for its value, costs of collection, scouring, storing and marketing. The six operating tasks
will be executed: 1. Mobilization; 2. Field survey studies; 3. Evaluating the quality of wool; 4. Nutritional influence on
wool yield and quality; and 5. Cost and benefit analysis. The output of the project will be quantitative and qualitative
variables of locally generated wool. The direct beneficiaries will be Al SADU Co-op Handicrafts Society, Kuwait and
local sheep producers.

KFAS contribution:

KWD 85,200

Total budget:		

KWD 132,100

On the Stabilizer of a 2-Dimensional Vector Space of 27-Dimensional Module
of Type E6 Over a Field of Characteristic Two
(P116-16SM-01)

Kuwait Institute for Scientific Research

Y. Alkhezi

Project Progress - Abstract

Public Authority for Applied Education and Training

Due to social and economic reasons, the assessment of existing structures has become more important to structural
engineers and analysts. Most structural codes deal explicitly only with the design concepts of new structures. The
aim of this study is to promote reliability-based (probabilistic) assessment of existing structures. The assessment of
an existing structure differs very much from the design of a new one. The state of information, in terms of various
uncertainties related to loads and resistance parameters, in the assessment of existing structures is completely
different from that during design. In addition, special attention is given to specific zones of the existing structure and to
a probably limited part of components with a real risk of damage according to the observed behavior of the structure.
On the other hand, the interpretation and the analysis of the information may not be a simple matter. Therefore, specific
guidelines, procedures, and tools are required in order to make a sound judgment of the reliability of existing structures.

Project Progress - Abstract
The aim of this project is to give an elementary and explicit construction of the maximal parabolic subgroup P2, of G
the Chevally group E6(K) over a field K of characteristic two.

KFAS contribution:

KWD 10,300

Total budget:		

KWD 26,100

In this study, current practices in the reliability-based assessment and the evaluation of existing structures will be
reviewed. Also, improved guidelines, procedures, and tools will be developed to standardize the reliability methods of
assessment in the region. The tools will consist of probabilistic computer applications that can be used in the assessment
of reinforced concrete structures with different modes of failure. Different programming platforms for the computer
applications will be considered. The outcomes of the proposed project will help in the decision-making process in the
assessment of existing structures, less dependent on personal experience by providing clear guidelines, measurable
risks, and easy-to-use computational tools. It will also contribute towards the development of an assessment code for
the Gulf Cooperation Council countries.

KFAS contribution:

KWD 29,740

Total budget:		

KWD 135,340
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The National Study of the Future Forecast for Need of the Jobs Based on
Knowledge, Innovation and R&D in the Public and Private Labor Markets
during the Next Five Years
(P116-17IC-04)
K. Al-Hashash

RESEARCH DIRECTORATE | Research Grant | Ongoing Projects

Self-Efficacy and Affect Infusion Theory for Understanding Web Usage and
Learning: A Comparative Study of Kuwait vs. United States
(P116-17OS-01)
D. AlSaleh
Gulf University for Science and Technology

Supreme Council of Planning and Development

Project Progress - Abstract
In the midst of the fourth industrial revolution, a transformation revolving around artificial intelligence, Internet of Things,
and knowledge governments heavily depended on all sectors, especially public, private and oil, to adopt a systematic
approach to develop their capabilities and accelerate the evolution of knowledge into a key organizational resource.
To do so, they have to be fully recognized that the knowledge workers are a crucial and essential asset and source
of competitive advantage and value creation. As such, they are high on the agendas of policy makers as they seek to
create environments that support the activities needed to better build their capacity.
This study seeks to contribute to exploring of knowledge management applications (if any), specifically, the awareness
and, then, the current and future demand level of knowledge workers in the Kuwait market (public, private, and oil
sectors) through a survey study-based investigation. Structured interviews will be conducted with more than 20
organizations operating in Kuwait market, questions focused on [1] the vision, strategies and policies (if any) to recruit
knowledge workers either currently or in future; [2] knowledge management awareness, practices and strategies for
encouraging staff to share and exchange knowledge, and any challenges in these areas.
The study furthers providing a deeper understanding of the local market trends based on the demand of knowledge
workers and how to secure the gap from exterior labour markets. The study helps decision-makers to design a clear
vision about how to expand the knowledge workers scale to align with the Kuwait vision 2035 which is totally based on
knowledge and knowledge economy.
The main contribution of the study is building a fully awareness of the future of knowledge workers demand in Kuwait
labour market, with significant implications for future research from knowledge management perspective, by improving
the matching in between educational curricula and labour market, enhancing training provision, focusing on innovative
learning environments, and encouraging knowledge sharing programs.

KFAS contribution:

KWD 31,000

Total budget:		

KWD 39,400

Utilizing Applied Behavioral Research to Execute Subsidy Reform in Kuwait
(P116-17IC-05)
H. Al-Ojayan
Kuwait University in collaboration with The London School of Economics and Political Science

Project Progress - Abstract
The proposed research will bring together Kuwait University and the London School of Economics and Political Science to
collaborate in a project to identify methods through which Kuwait's government can more efficiently implement sustainable
economic reforms in the context of applied behavioral research. The outcome of this research will have implications
for public policy. We will screen relevant literature review of why the current government subsidies are unsustainable.
We will screen literature on Kuwait's sovereign wealth, economic diversification, the long-term trends in oil price, the
demographic factors, then asses the likelihood of long running and recording fiscal deficits. We then would like to analyze
the rate of progress at which Kuwait's government is implementing reforms and compare it to other states, both regionally
and globally, who have successfully implemented subsidy reform. We aim to identify the obstacles that inhibit citizens,
parliament and Kuwait's government from efficiently adopting subsidy reform, compared to other countries and then we
would like to identify methods of capacity building in the context of applied behavioral research.

Project Progress - Abstract
This study focuses on the factors that influence customers' attitude toward web usage. Using self-efficacy and affect
infusion theory as a foundation, a framework will be developed to depict customers' web knowledge, web expertise,
and affect to be the antecedents of customers' attitude toward the web with customers' intention to use the Web as the
outcome. Most e-commerce researchers would not disagree that customers' web knowledge, web expertise, and affect
toward the web lead to customers attitude formation toward the web; however, none have incorporated all three predictors
into a single model. Hence, there are four key objectives of this study: (1) to understand if customers’ knowledge and
expertise in using the web impact customers affect; (2) to understand if customers affect impact customers attitude
toward the web; (3) to understand the mediational effect of customers affect in this study; (4) to understand the impact
of customers’ knowledge, expertise, affect toward the web on overall customers learning process.
In order to achieve the objectives of this research, we will design a survey in two versions: English for the US and Arabic for Kuwait.
Data for this study will be collected in two phases. In phase one, data will be collected from student population both in Kuwait and
United States and, in phase two, for comparison of the student's results to the general population, data will be collected using a
nation-wide online survey from both Kuwait and United States. Structural Equation Modeling (SEM) will be used to empirically test
the framework. The study is expected to assist teachers/researchers in both Kuwait and US in enhancement of their graduate and
undergraduate programs. Teaching can be more versatile and/or interesting by incorporating online content for the students and
allowing them to use those contents, using different technology platforms. In addition, this study may give insights to the following
stakeholders in Kuwait and United States: (1) corporations/managers; (2) scholars; (3) schools and universities for online learning;
and (4) policy makers that will enable them to enhance the employee's productivity at the workplace.

KFAS contribution:

KWD 10,762

Total budget:		

KWD 14,643

Levels of Pesticide Residue in Raw Milk and Selected Dairy Products in the
Kuwait Market with Emphasis on Public Health
(P214-42NM-01)
M. Al-Fayez
Public Authority for Applied Education and Training

Project Progress - Abstract
The worldwide use of pesticides has increased steadily to the extent that the annual production of synthetic pesticide
chemicals exceeds one billion tons. Organic chlorine pesticide group mixtures are of particular concern as it tops the
list of pesticides that remains in the environment after application. The organic chlorine group are lipophilic in nature
and are absorbed by animals and increase in concentration as they pass up the food chain. Therefore, they are
possibly found in milk and dairy products. Little is known about the milk and dairy products contaminated with organic
chlorine pesticide. The study will examine the levels of pesticide residue in raw milk produced in farms in Kuwait and
the residues in locally produced dairy products, such as. white soft cheese and yogurt.
The objectives of the study are:
1) Increase the public awareness of the adverse health effects resulting from the misuse of pesticides;
2) Establish a database for pesticide monitoring in raw milk and dairy products in Kuwait,
3) Identify the preventive measures required to safeguard consumers' health.

This research aims to lay the foundation for an extensive research collaboration project between Kuwait University,
the London School of Economics and Political Science, the Ministry of Finance and the Planning and Development
council, to help citizens make better choices.

The first phase of the project focuses on the collection of samples and preparation for analysis (200 milk samples in winter and
200 in summer from 35 local farms in Kuwait), mobilizing and preparing the work plan and collection of samples, preparing
samples for analysis by extracting fat and cleaning up the samples to get it ready for Gas Chromatography analysis.

KFAS contribution:

KWD 41,814

KFAS contribution:

KWD 73,400

Total budget:		

KWD 67,967

Total budget:		

KWD 278,020
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Genetic Characterization of Haloxylon Salicornicum and Rhanterium
Epapposum Native Plant Species of Kuwait by DNA Markers
(P214-42SL-02)

Quantitative Survey of Sargassum Macroalgae along Kuwait Coastline: 		
First Step towards Its Bed Restoration
(P214-42SL-04)

F. Al-Salameen, V. Kumar and S. Amad, J. Dashti, B. Doaij and L. Talebi

A. Alghunaim, Y. Al-Enezi, T. Al-Said, H. Al-Edela, W. Al-Zikri, A. Al-Hashem, V. Skryabin, H. Al-Amiri, M. AlKandari and I. Polikarpov

Kuwait Institute for Scientific Research

Project Progress - Abstract
The native plants of Kuwait demonstrate remarkable adaptation to the harsh desert climate and ecosystem. Unfortunately, the native
plant biodiversity of Kuwait is rapidly depleting over the recent years due to several anthropogenic activities. The understanding of
genetic variation in the community is essential for the establishment of effective and efficient conservation practice for desert native
plants. In this two-year project we employed the techniques of Inter Simple Sequence Repeat (ISSR) and genotyping by sequencing
(GBS) for the assessment of genetic diversity of two important native plant species, Rhanterium eppaposum and Haloxylon
salicornicum. A total of 109 samples of H. salicornicum were collected from six different locations, such as, Subiya, Om Qaser,
Ritqa, Shagaya, Abraq, and Abdally in Kuwait. Ninety-nine samples of R. eppaposum were also collected from six locations namely
Kabd, Maqwa, Salmi, Sabah Al Ahmed Nature Reserve, Om Qaser, and Mina Abdullah. The results of ISSR and GBS demonstrated
overall genetic differentiation and allelic diversity within the populations to be high. The genetic diversity in H. salicornicum was
highest in the populations of Subiya, followed by Om Qaser, Ritqa, Shagaya, Abraq, and Al Abdally. For R. eppaposum, the genetic
diversity was highest in the populations of Al Kabd, followed by SANR >Al Salmi > Mina Abdullah > Om Qaser > Al Maqwa. However,
among the population, diversity and pair-wise genetic distances were low for both the species. Gene flow observed in both the
plants was high. Additionally, whole genome sequencing (WGS) of both the plants was also done. Rough genomes of ~ 1.5GB were
assembled from the WGS data to use as a reference for downstream GBS analysis. The GBS results identified 31 and 40 genomic
regions in H. salicornicum and R. eppaposum of high variability. Analysis on minor allelic frequency indicated the occurrence of
rare alleles among the genotypes of both the species. Clustering analysis revealed the overall population structure to be weak by
ISSR and GBS. The diverse landraces provide rich genetic sources of tolerance to biotic and abiotic stresses, and they can be
useful resources for the improvement of these two species productions in Kuwait and other countries and thus breeders can select
genetically distant and more diverse parents from different locations for crossing and breeding

KFAS contribution:

KWD 41,100

Total budget:		

KWD 69,020

Investigation of Soil Microbial Communities and Vegetation for Baseline
Database Development at Selected Sites in Kuwait Desert
(P214-42SL-03)
A. Quoreshi, M. Suleiman, N. Bhat, S. Zaman, V. Kumar, M. Islam, A. Ramadan, L. Al-Mulla, S. Jacob, A.
Jasmine, M. Sivadasan and R. Thomas
Kuwait Institute for Scientific Research

Project Progress - Abstract
Native plant population has been declining in the recent years due to inadequate and erratic rainfall, soil degradation,
uncontrolled grazing, camping, and other anthropogenic activities. It is believed that the prevalence of the aforementioned
factors will have a significant effect on vegetation productivity, species composition, and other environmental parameters in
Kuwait. Hence, loss of species or biodiversity will affect the ecosystem functions and soil microbial community. Although the
relationships between vegetation, soil, and climate have long been recognized elsewhere, very little is known on Kuwait's
desert ecosystem, particularly on the relationships between plant-microbes-soil systems. This project was initiated, to
elucidate the relationship between soil microbial diversity and the distribution and abundance of vegetation in response to
biotic and abiotic factors of Kuwait's environment. The following tasks were performed during the second year of project
execution; (a) mobilization; (b) vegetation survey for all selected sites and data collection on functional types and life-form
characteristics of selected plant species; (c) collection and analysis of soil and root samples to ascertain fungal diversity
and total arbuscular mycorrhizal (AM) fungal spore count; (d) Phospholipid Fatty acid Analysis (PLFA) and molecular
metagenomic analysis for bacterial, fungal and mycorrhizal community structure and diversity; (e) collection and analysis
of abiotic data; (f) greenhouse bioassay and field trials for two selected native species; and (g) data analysis and database
development. The summarized results of data collected during this reporting period are provided. As the statistical analyses
are still being performed, data gathered so far are not adequate to report on the synthesis of analysed data.

KFAS contribution:

KWD 73,536

Total budget:		

KWD 144,406
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Kuwait Institute for Scientific Research

Project Progress - Abstract
The aims of this two-year research project are to provide a baseline study on the distribution of Sargassum in Kuwait's
marine environment and to improve the understanding of the role of Sargassum as a valuable natural resource in
Kuwait. The activity of this project started in January 2015. The project started with a mobilization task and an extensive
survey in Kuwait's waters to uncover many aspects related to Sargassum. The use of echo sounder technology,
underwater cameras, and direct sampling by divers helped in providing valuable information on Sargassum, regarding
the species and distribution. Sampling areas were selected for the monthly sampling of Sargassum. Currently, the
sampling task is ongoing, and the activities of all project tasks are according to plan.

KFAS contribution:

KWD 46,375

Total budget:		

KWD 162,516

Biochemical Potential of Conocarpus Lancifolius in Uptake of Carcinogenic
Polyaromatic Hydrocarbons and Heavy Metals
(P214-42SL-05)
R. Al-Hasan, M. Afzal and A. Redha
Kuwait University

Project Progress - Abstract
In this study, Conocarpus lancifolius, a common plant species present in Kuwait environment, was explored for
phytoremediation. C. lancifolius plants were exposed to individual and combination of heavy metals, Cadmium (Cd2+),
Nickel (Ni2+) and Lead (Pb2+) at 25 and 50 μM concentration for 30 days, under controlled growth conditions. Amassing
and translocation of three heavy metals Cd, Ni and Pb in C. lancifolius were investigated for phytoremediation.
The accumulation of these metals was studied in roots and leaves of the plant to determine the metal elimination,
bioaccumulation and translocation factors. Exposure of the plants at 25 μM concentration, photosynthetic parameters
largely remained unaffected while at 50μM concentration, all parameters significantly decreased until 20 days of the
exposure followed by an increase until 30 days of exposure indicating slow adaptation of the plant to heavy metals
at higher heavy metal concentration as well as mixture of heavy metals. The mixed metals proved to be more toxic
than individual heavy metals at the same concentration. A comparative study of the sensitivity of C. lancifolius with
heavy metal sensitive plants like tomato plants and heavy metal tolerant plants like bean plants was carried out. Our
results showed that C. lancifolius is a hyperaccumulator for individual, as well as mixed heavy metals. Conocarpus
plants were exposed to different concentrations of hydrocarbons (phenanthrene, anthracene, chrysene) and the roots
and leaves were extracted for the detection and estimation of hydrocarbons. The root development studies are being
carried out using a home-designed Rhizoctron to analyze the phytohormones at different stages of root development.
DNA extraction and 60% of the sequencing of C. lancifolius has been carried out which results in a read length of 650
bases with accuracy of 99%.

KFAS contribution:

KWD 50,900

Total budget:		

KWD 119,680
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A Revision on the Marine Algal Flora of Kuwait with Special Emphasis on the Epiphytes
(P214-42SL-06)

Development of an Emission Inventory for the State of Kuwait
(P214-44SC-03)

R. Al-Hasan, D. Al-Bader and F. Al-Khraniej

A. Ramadan

Kuwait University

Kuwait Institute for Scientific Research

Project Progress - Abstract

Project Progress - Abstract

Over 500 samples of algal material were collected from different sampling sites during 2014 -2016 and processed for
laboratory studies. Optimization of sampling and preservation procedures was carried out at the starting of the project.
Each sample was given a code before dividing into wet preserved, dry herbarium sheets, permanent slides for small
and epiphytes, and for molecular analysis. The sample code system has made it easy to trace and study the samples.

The project duration was originally planned to be 36 months. However, due to delays in obtaining the essential support
from Kuwait Environment Public Authority (KEPA), the actual start of the project was delayed by 12 months, resulting
in an extension which was approved by KFAS. The project team is working hard to keep the project on schedule. This
report gives a brief update on the progress of the project since its beginning.

In this study, an updated nomenclature and taxonomy has been recorded, based on published records using currently
accepted names. 115 taxa of macroalgae have been identified to date, including 24 Chlorophyta, 26 Ochrophyta
(Phaeophyceae) and 41 Rhodophyta, 10 Cyanophyta, one Xanthophyta, 10 Bacillariophyta, 4 Trachaeophyta.

KFAS contribution:

KWD 89,840

Total budget:		

KWD 193,521

Morphological and anatomical criteria were used for identification of the algae at this stage. Optimization of DNA
extraction and the amplification of the partial 188 rRNA methods were fulfilled in the first year. Gene sequencing and
analysis will be carried out in the next phase to confirm the identification of the algae samples.
Preliminary information about the algal communities and distribution will be established. Further work will focus on
epiphytic communities and molecular characterization of collected algae. Ultimate goal is to update the algal list made
in 1986, to establish a well-defined collection and to develop a catalogue of the marine algae of Kuwait.

KFAS contribution:

KWD 48,800

Total budget:		

KWD 95,460

Evaluation of Tsunami Hazards along the Kuwaiti Coastline Due to Possible
Earthquake and Landslides
(P214-44SE-01)
T. Pokavanich, K. Al-Salem, A. Al-Ragum and F. Al-Jeri
Kuwait Institute for Scientific Research

Project Progress - Abstract

Approaches to Enhance the Sustainability in Kuwait: Environmental Impact
and Cost Estimation of Changing Fuels in Kuwait’s Electricity Grid
(P214-42WE-02)
N. Alhajeri
Kuwait University

Project Progress - Abstract
A comprehensive investigation of how fossil fuel consumption can impact the environment is of vital importance to
provide awareness of what precautions can be undertaken to limit the risk. The project’s objective lays primarily in
establishing an integrated model of the entire energy production system of the State of Kuwait.
The first chapter of the annual report provides a big picture of the current state of air quality across Kuwait, in addition to evidence
of how an integrated model could be of great use to policy makers in Kuwait. Several air pollutants, namely, NOx, SO2, CO, and
PMTotal along with three greenhouse gases (CO2, CH4, N2O) were the subject of chapter 1. The annual emissions for each
of these air pollutants were calculated spanning a period of six years from 2010 to 2015. Based on which, it was observed that
only SO2 and PMTotal emissions declined within the study period, whereas every other air pollutant increased in emissions.

The project progress report presents the progress of a scientific study to evaluate tsunami hazard to the countries
surrounding the Arabian coast with particular interest in Kuwait. It has been identified from historical and literature
reviews that the tsunami for the Arabian Gulf regions, except the extraterrestrial source, can be generated by submarine
earthquake and landslide source. The possible submarine earthquake is at the Makran Subduction Zone offshore of the
Oman and the landslides are from tall cliff along the Iranian coast. Series of numerical simulations were preliminarily
performed, applying a well-known original tsunami modeling computer code developed at Tohoku University and low
resolution and accuracy elevation data. The code was further improved in this study by including effects of natural tide.
This report presents some preliminary simulation results showing that there are insignificant adverse effects of the
tsunami to Kuwait in terms of wave height. Kuwait has roughly 12-h and 3-h preparation time for tsunami after being
triggered by the submarine earthquake source and from the landslide, respectively. Future works include remodeling
the tsunami simulation using accurate high-resolution elevation data, finalization of the modeling scenario, evaluation
of the tsunami hazard to Kuwait in terms of strong currents and rapid bed sediment transport associated with the
tsunami, hazard maps generation, result presentation, and documentation.

KFAS contribution:

KWD 54,450

Total budget:		

KWD 131,010

Moreover, in chapter 2 the dispersion of air pollutants was simulated based on power plant data for 2014 using
AERMOD. The result of which showed the presence of dangerous levels of sulfur dioxide across Kuwait, with mean
sulfur dioxide concentration standing at 208.7 µg/m3. Several residential were at risk of harmful levels of SO2,
specifically, those areas close to Doha power plant. In addition, dangerous levels persisted in the atmosphere as far
from power plants as Kuwait City, where the predicted concentration stood at 233 µg/m3. The rest of the air pollutants
under investigation seemed to pose no health risk to the general population.
Finally, chapter 3 presents three initial scenarios which are to be later integrated with the established air quality
model. The three modelled strategies were: 1) optimizing fuel allocation among power and desalination plants; 2)
incorporating solar PV capacity into the grid; and 3) increasing the capacity of RO (Reverse Osmosis) desalination
plants in Kuwait. Consequently, it was found that crude oil consumption should be favored over gas oil consumption
and liquefied natural gas (LNG) should be favored over heavy fuel oil. By installing solar PV into Kuwait’s electricity
grid, the consumption of crude oil, LNG, and heavy fuel oil could be lowered by as much as 32%, 20%, and 4%
respectively. Lastly, the addition of each new 30 MGD (Million Gallons per Day) RO plant reduced the desalination
requirement by cogeneration plants by 5-10%.

KFAS contribution:

KWD 59,050

Total budget:		

KWD 121,510
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Feed Production Utilizing Greenery and Agricultural Residues: Evaluation of Feeds
for Livestock in a Pilot-Scale Operation
(P215-42SC-01)

RESEARCH DIRECTORATE | Research Grant | Ongoing Projects

Restoration Potential of Selected Native Plant Species in Kuwait
(P215-42SL-01)

M. Razzaque, S.A. Mohammad, F. Khalil, M. Al-Khamis, R. Al-Terkait, S. Albert, W. Al-Gallaf, A. Shaffi, H. Miah

M. K. Suleiman, N. R. Bhat, A. Quoreshi, M. Islam, L. Al-Mulla, O. Ragam, S. Jacob, R. Thomas, A. Jasmine and
M. Sivadasan; and M. Al-Burais

Kuwait Institute for Scientific Research

Kuwait Institute for Scientific Research

Project Progress - Abstract

Project Progress - Abstract

The studies were undertaken with the support of client Al-Ahmad United Company, Kuwait Foundation for the
Advancement of Science and Kuwait Institute for Scientific Research for a duration of 30 months, effective from June
1, 2017. The objectives of the studies were to examine the status of livestock wealth, their contributions to fresh meats
and dairy milk production, feed resources and utilization of plant residues for balanced feed production and testing
them in pilot-scale animal performance trials. KISR's Commercialization Division (CD) was involved for feed/animal
market studies for ensuring intellectual property (IP) right of feeds and supplements to KISR for commercialization of
KISR-formulated Training and Mobility of Researchers. Recent 12 mo. studies showed that large volumes of residues
of plants and date palm trees were generated. A total of 1.67 million date palm trees (DPT) would generate leaves/
discarded fruits for livestock feeds. The plant residues and by-products contained protein 3.5 to 15%, fibers (NDF;ADF)
up to 65%, ash 4-20%, fats 1-5% on DM basis and vitamins (fat-soluble) in different forms suitable for livestock. The
ration formulas were prepared by substituting expensive imported feed by the plant residues to produce balanced TMR
for sheep and dairy cattle. The studies showed that only 4% of total feeds (mainly forages) on DM basis was produced
using a large land area (over 43%) and costly water. For 96% of the total feeds imported or purchased, Kuwait utilized
KD 32 million/year. The self-sufficiency levels of sheep meats and dairy milk on an average were 10-12% and 22-24%
respectively. Market studies showed that dairy cattle used major proportion of the local and imported feeds followed by
sheep, goats, and camels. The quality of imported feeds: concentrates/protein supplements contained CP 9-48% on
DM basis. The roughages of local/imported contained CP 4% (straws), 8 % (grasses), 12-20% (alfalfa hay) and silages
8-10% on DM basis. Silages of imported origin were more expensive than hays.

Kuwait is currently executing large-scale re-vegetation programs to restore the degraded ecosystems, which underpins
the importance of standardization of effective plant growing techniques of native plant species and their salinity
tolerance. Hence, Kuwait Institute for Scientific Research (KISR) initiated this project in September 2015 in line with
the restoration plan of the country.

Balancing of mixed feed produced by the Kuwait Flour Mills and Bakeries Company (KFMBCo.) and private producers
in the sheep and goat and dairy farm was rare. No supplemental protein, minerals and vitamins were used by producers
in the mixed feeds resulting in widespread nutritional, metabolic disorders and loss of production, reproduction, and
growth of young animals. This collaborative project addresses the nutritional requirements and balancing of livestock
rations, based on age, stage of production, seasons, and breeds of livestock. The studies are continuing for executing
the tasks 4,5,6, and 7b.

KFAS contribution:

KWD 53,800

Total budget:		

KWD 197,180

During the current reporting period (September 2016 to August 20 17), evaluation of planting techniques (Task 2);
screening of salinity tolerance traits in native plants (Task 3); effect of Rhizobia; free-Jiving N2 fixer bacterial inoculation
(Task 4); and laboratory analysis (Task 5) were initiated. The survival of seedlings in the field from primed, non-primed
seeds, and transplanted seedlings were recorded. Although mortality was negligible, there was no significant variation
among the treatments of various planting techniques throughout this reporting period. For the salinity trial in the
greenhouse which was initiated in February 2017, survival and growth response of the plants were monitored. Data
revealed that among the four native species tested, Acacia pachyceras and Haloxylon salicornicum survived high
salinity (24 dS/m) whereas Rhanterium epapposum and Farsetia aegyptia could tolerate only low salinity levels (1.6 to
6 dS/m). No significant variation was observed in the survival and growth of the native plants subjected to the salinity
in the field. Initial soil and plant samples were collected from the field and greenhouse and are being analyzed for
physical and chemical properties, and the results are awaited. Among the bacterial isolates of Farsetia aegyptia, 77%
were found positive in primary screening for nitrogen fixation characters and five groups of bacteria were identified. In
primary screening for nitrogen fixation characters,75% and 73% of isolates from the rhizospheric soil of Rhanterium
epapposum and Haloxylon salicornicum, respectively, were positive, and seven groups of bacteria were identified
from the rhizospheric soil of Rhanterium epapposum and three groups of bacteria from that of Haloxylon salicornicum.
Biochemical identification through Biolog Gen III Microbial Identification System was done for all isolates. Bacterial
inoculation experiment was arranged in completely randomized design (CRD) in greenhouse setting and is being
monitored. Initial data on plant biomass, plant height, number of leaves, root collar diameter, and plant vigor were
recorded. Chemical analysis for the N, P, K concentration in the plant tissue is in progress.

KFAS contribution:

KWD 44,450

Total budget:		

KWD 95,340

Dead Animals Disposal - Sheep
(P215-42SC-02)
T. Al-Sabbagh
Kuwait Livestock Trading in collaboration with Kuwait Institute for Scientific Research

Project Progress - Abstract
The first year shows preliminary evidence of how the 3.13 million kilograms of sheep carcasses can be composted in
an effective manner and become available to improve soil conditions for the State of Kuwait. Two different techniques
will be attempted to be used in composting sheep under Kuwaiti conditions. One technique is one often used with large
animal medicine in North America, which is a cement slab covered over by shavings of different sizes. The other is the
Ecodrum, which is an automated and accelerated way of composting sheep carcasses. Using the cement slab method,
mortality composting involved several dead sheep within the medium, both course and tine chips, and that was high
in carbon, such as sawdust and straw, chopped straw, chopped corn Stover or chips with a mixture of manure. A
controlled amount of water was added, and the pile heated up due to the activity of the aerobic bacteria. Results after
four months showed complete decomposition of the animals, including the wool. The Ecodrum has been purchased
recently, assembled and is ready for experimental tests, but as of now, no data is available.

KFAS contribution:

KWD 49,370

Total budget:		

KWD 189,500
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Studies on the Biocatalytic Desulfurization of Diesel: Phase I
(P215-42SL-02)
H. Mahmoud, W. Ismail, D. Heintz, A. Dorsselaer
Kuwait University in collaboration with University of Strasbourg, France

Project Progress - Abstract
In this project, we investigate biodesulfurization of fossil fuels. Biodesulfurization is a biotechnology- based approach
that has gained increasing interest for removal of sulfur from diesel and other distillates. As compared to the conventional
hydrodesulfurization, microbial biodesulfurization is environmentally friendly, economic, and more efficient. We set two
main objectives for our studies.
1. We applied proteomics and metabolomics on the biodesulfurizing model strain R. erythropolis IGTS8 using
either inorganic sulfate or the diesel-born organosulfur compound, dibenzothiophene (DBT) as a sole sulfur
source. Through these studies, we aim to gain better understanding on a holistic scale of the metabolic and
physiological adaptations of the biodesulfurization microbes when challenged with diesel-born organosulfur
compounds, instead of the conventional sulfur source, inorganic sulfate. This is a pre-requisite for the
development of efficient biocatalysts for biodesulfurization.
2. We also adopted metagenomics to prepare a library from DNA recovered from refinery wastewater
treatment plant. Here we aim to screen the wealth of unculturable microbial repertoire in the environment
for novel biodesulfurizing microbes or pathways. This is particularly important because the majority of the
biodesulfurizing microbes known so far were enriched and isolated via the conventional culturing methods,
which recover only a minor fraction of the microbial population in a given ecosystem.
The project progressed according to the planned timeline and task schedule. We already prepared new cultures for the
metabolome and proteome analyses, which were prepared from a new and pure stock of the IGTS8 strain purchased
directly from ATCC. The new culture samples are now frozen. We checked the purity on streak plates and we also
took samples for 16S rRNA gene sequencing and HPLC. The cultures appeared completely pure on the streak plates.
However, we will start the analyses after we confirm further the purity with HPLC and 16S rRNA sequencing. The
abiotic control flasks remained sterile throughout the culturing period, which also indicate the aseptic conditions under
which the work was done. To make the data more realistic, we will perform the metabolomics and proteomics analyses
from the same culture batch. We also isolated total DNA from water and sludge samples collected from biological
wastewater treatment plant in the Bahrain Petroleum Company (BAPCO) and used the isolated DNA to construct a
metagenomic fosmid library. The library was constructed successfully. We also started the screening of the library and
we found some positive clones as confirmed by growth experiments and HPLC. The positive clones will be thoroughly
investigated by sequencing the Fosmid inserts and performing GC/MS analysis of the biodesulfurization intermediates.
Accordingly, the project is running in coherence with the approved timeline and task schedule and the project team
addressed and achieved all the assigned tasks and objectives to date.
Our future plans are as follows:
1. Finalizing the proteome and metabolome analyses.
2. Characterization of the positive metagenomic clones.
3. Writing and publishing the project outcome.

RESEARCH DIRECTORATE | Research Grant | Ongoing Projects

Ecological Assessment and Restoration Plan of Terrestrial Biodiversity in Umm Al
Namil Island, Kuwait
(P215-42SL-03)
M. Al-Mutairi, Y. Al-Osiri, L. Al-Mulla, N. Kumar, M. Awad, M. Subramanyam, O. Al-Ragam and N. R. Bhat
Kuwait Institute for Scientific Research

Project Progress - Abstract
The progress report provides information on the progress made within the first year of the two-year duration of the
research project on the biodiversity and development plan for Umm Al-Namil island. The report includes data collection
for soil, vegetation, wildlife, intertidal zones, hydrodynamics and GIS database of the island. Further data collection
will continue-to cover more seasons for the optimal interpretation of biodiversity and developing a management plan.

KFAS contribution:

KWD 45,250

Total budget:		

KWD 98,250

Establishment of Mangrove Plantations - Phase II
(P215-42WE-01)
N. Bhat, S. Uddin, M. Suleiman, L. AlMulla, B. Thomas, M. Bhatti, P. George, Y. Devi and S. Mathew.
Kuwait Institute for Scientific Research in collaboration with Marine Environment Research Centre, UAE

Project Progress - Abstract
Mangroves inhabit the intertidal zones and play an important role in enriching the coastal biodiversity and marine
ecosystems in tropical and subtropical areas of the world. The mangroves, having once existed along Kuwait's
coastline and disappeared due to anthropogenic causes, are presently performing well in the neighboring Arabian Gulf
countries. One of the major challenges in the establishment of largescale mangrove plantations in Kuwait is the very
high rate (over 50%) of seedling mortality. Success of mangrove rehabilitation in arid areas is further limited by the low
rate of growth of the limited number of mangrove species and the unavailability of sufficient ideal sites for mangrove
rehabilitation. In view of the aforementioned facts, Kuwait Institute for Scientific Research (KISR) has proposed a
phased approach for ecologically rehabilitating mangrove ecosystem, monitoring their growth, and conducting detailed
assessment of impact of mangrove plantations on marine biodiversity and coastal environment. The overall objectives
of this Phase (Phase II) are to reduce the seedling mortality to about 20% and establish large-scale mangrove
plantations and study their impact on coastal environment and marine biodiversity. Seven tasks have been scheduled
in this 24-month project to accomplish the objectives. Mobilization (Task 1) and hydrology and habitat assessment
(Task 2) have been completed, and standardization of production of hardened mangrove seedlings (Task 3) and
establishment of mangrove plantation (Task 4) are progressing. Growth monitoring and sediment characterization
(Task 5) and preliminary impact assessment (Task 6) have been initiated.

KFAS contribution:

KWD 31,340

Total budget:		

KWD 74,960

4. Writing and submitting the final report.

KFAS contribution:

KWD 45,900

Total budget:		

KWD 87,150
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Developing Sustainable and Environmentally Safe Strategies to Mitigate Overuse of
Toxic Pesticides on an Invasive Pest
(P215-42WE-03)

Calibration and Validation of NASA (SMAP) Satellite for the Retrieval of Soil
Moisture and the Application to Environmental Modeling in Kuwait (Phase 2)
(P215-44SP-01)

A. Al-Ansari

H. Al-Jassar

Ministry of Health

Kuwait University in collaboration with NASA, U.S.A.

Project Progress - Abstract

Project Progress - Abstract

Less stringent agricultural product import policies have facilitated the introduction of the tomato leafminer (Tuta absoluta)
into Kuwait. At present, farmers rely exclusively on insecticides to manage this pest. This project was initiated with the goal
to develop sustainable control strategies for T. absoluta, and will be executed in seven tasks. During the period covered in
this report (July, 2016-July 20 17), task l (mobilization), task 2 (establishment of baseline susceptibility to insecticides) were
completed; task 3 (efficacy of biopesticides) and task 4 (efficacy of sex pheromones) were initiated. The susceptibility of 8
field populations of T absoluta to cypermethrin, chlorpyrifos, spinosad, indoxacarb, abamectin, chlorfenapyr, acetamiprid, and
"flubendiamide were determined through leaf dip bioassay. All the populations were highly susceptible to the insecticides, but
cypermethrin, and the susceptibility variation among the populations was low (< five-fold). Flubendiamide exhibited the highest
toxicity of any of the insecticides with LC50 values ranging from 0.04 to 0.11 mg L -1, however, with high variability in the slopes
(0.60 to 5.21) for the concentration-morality curves. Because of this variability, a T absoluta field population was subject to
selection with flubendiamide in the laboratory, to determine the influence of selection pressure on resistance development.
Resistance to flubendemide increased by 80-fold by the 12th generation. In separate trials from February to May, the project
team evaluated the efficacy of four biopesticides, Azadirachtin, Bacillus thuringiensis var. kurstaki, Steinernema feltiae and
Bacillus thuringiensis for controlling T absoluta on tomato under greenhouse conditions. All the biopesticides, except S. feltia,
offered promising results. In particular, the combinations of azadirachtin and B. thuringiensis or azadirachtin and B. bassiana
provided a higher level of control of the pest. The experiments will be repeated on a larger scale in winter (November-January)
to determine whether changing environmental conditions and low pest pressure during this period will influence the efficacy of
the biopesticides. Task 5 was initiated in June 2017, and periodical data recording has started.

The NASA Soil Moisture Active Passive (SMAP) satellite was launched on 31st January 2015 from Vandenberg Air
Force Base, USA. SMAP was designed to provide the radar (3Km) and radiometer (36Km) and radar- radiometer
(9Km) pixel resolution soil moisture over SMAP Grid at an interval of 3 days. SMAP satellite will contribute to the
prediction of weather/climate prediction and to improve estimates of water, energy and carbon transfer between the
land and atmosphere. SMAP started providing the designated level product data from 31st April 2015. But the SMAP’s
radar stopped transmitting data from 7th July 2015, due to an anomaly involving the radar's high-power amplifier.

KFAS contribution:

KWD 50,000

Total budget:		

KWD 121,170

Also, diurnal variation study from station readings of soil moisture for both dry and wet seasons are not more than
0.005 m3 m-3.

Mechanical and Physical Evaluation of High Content Waste/Virgin Polyolefin Blends
Exposed to Natural and Accelerated Weathering
(P215-44EC-01)
S. Al-Salem, N. Al-Dousari, M. D'Souza, and W. Al-Zekri
Kuwait Institute for Scientific Research in collaboration with Equate Petrochemical Company

Project Progress - Abstract
Tangible progress was made on all tasks ahead of the allotted time in the original schedule, of which Tasks 1, 2, and 4
have been successfully completed. Significant progress was also made on the other tasks, which are expected to be
concluded within the remaining timeframe of this research project.
The team, required to execute this project, was trained, organized, and mobilized, along with the procurement of
equipment and chemicals needed to conduct the intended work. In accordance with Task 1, plastic film waste acquired
from a local distributor was randomly tested using differential scanning calorimetry (DSC) to investigate Kuwait's
plastic film waste constituents. Compounding of test samples was achieved for the different virgin to waste ratios, as
per the proposed blends to cover the wide range of materials reaching to a 100 by weight% of plastic film waste. The
degradation point, i.e., threshold limit, of the compounded test specimens was determined via accelerated weathering
as an initial route of investigation for the integrity of the materials. Natural weathering was also conducted, in accordance
with Task 3, after constructing exposure racks as per the recognized international standards for such purposes.
The physical (optical) and mechanical (tensile) properties measured were noticed to be highly dependent experimentally
and, in majority of the dataset obtained, statistically on the waste content, processing conditions of the virgin to waste
blends and the duration of exposure to both accelerated and natural weathering. It can be concluded at this stage of
the work that a number of the investigated blends show potential for replacing polymeric films used in both indoor and
outdoor applications, which the remaining work can confirm.

KFAS contribution:

KWD 19,665

Total budget:		

KWD 127,435
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The Kuwait SMAP team conducted 29 field trips for thermo-gravimetric sampling as ground truth measurement of soil
moisture. The samples were collected over SMAP test site in the open desert located on the west side of Kuwait City.
The volumetric soil moisture varies from a maximum value of 0.1751 m3 m-3 to a minimum value of 0.0119 m3 m-3 in
SMAP test site during December 2014 till May 2016. The results show clearly higher soil moisture for the last winter
(2015-2016) in comparison with winter (2014-1015) due to more rain events. The standard deviation of all soil field
measurements shows homogeneity of SMAP test site in terms of soil moisture variations. This shows Kuwait SMAP grid
site, which represents the only site in the Middle East as an excellent site for Calibration and validation of SMAP data.
Comparison of the soil moisture data from station’s sensors with in situ volumetric soil moisture sampling data shows
there is a positive bias of an average of 0.04 m3 m-3 in soil moisture. The error varies between 0.017 m3 m-3 for dry soil
(or less) to more than 0.04 m3 m-3 for higher soil moisture values.

The high resolution (3 km) upscaling field trip on the 20th of February 2016 results shows an average of 0.039 m3
m-3 in soil moisture for all 156 samples (covering the 10 soil types) with standard deviation of 0.015 m3 m-3. On 19th
March, 2016, the soil moisture average for 166 samples (covering the 13 soil types) was 0.046 m3 m-3 with standard
deviation of 0.017 m3 m-3. The total average of both previous mentioned days in VSM is 0.0425 m3 m-3 with 0.016 m3
m-3 in standard deviation. The average of soil moisture is 0.045 m3 m-3 for the three major soil classes in SMAP test
site with standard deviation of 0.016 m3 m-3. These results show exceptional homogeneity over the SMAP grid test.
Both SMAP and SMOS VSM show a better correlation with sensors reading for both dry soils in the summer and for
soil moisture above 0.05 m3 m-3 during rain events. Optical inspection of SMAP test site by means of MODIS 250m
resolution data using SMI index approach shows high homogeneity for the 3 main soil types, where NDVI shows
almost no vegetation which is mainly due to overgrazing.
The retrieval of soil moisture from AMSR2 is from 6.9 GHz frequency which is more sensitive to roughness than soil
moisture especially in dry desert soil. While both SMAP and SMOS retrieve soil moisture from 1.4 GHz frequency
which is more sensitive to soil moisture than roughness. The AMSR2 VSM results show a clear bias about 0.1 m3 m-3
with SMAP VSM data and about 0.13 m3 m-3 with in-situ stations VSM data.
During the field test of microwave radiometer, it was found a high RFI interference in 1.4 GHz band region. A filter
was designed by the manufacture to suppress the RFI interference. Experiments with both the radiometer and
Scatterometer will be conducted in the next part of this project, to study the physics of emission and scattering over
the desert of Kuwait.
Kuwait climate and weather prediction are one of the important applications for soil moisture retrieval from SMAP
satellite. In this study, global climate models (GCM) simulation predicted decreases in soil moisture over the past 60
years in the Arabian Peninsula and Kuwait. The three different GCM used in this study indicated a decrease in soil
moisture, which show the impact of climate change on soil moisture over the region. A preliminary comparison of
SMAP VSM data with the NCEP/NCAR reanalysis model in rainy days and dry days to analysis the performance of the
SMAP over the desert region were conducted in this work.

KFAS contribution:

KWD 236,070

Total budget:		

KWD 236,070
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Development of a Decision Support System for Radioecologically Sensitive Areas
in Kuwait (DESSAK)-Phase I: Experimental Studies, Modeling and Development of
Database for Radioecology
(P215-44SP-02)
A. Aba, M. Ahmed, O. Alboloushi, H. Al-Baker, S. Al-Tamimi, A. Al-Dousari
Kuwait Institute for Scientific Research

Project Progress - Abstract
Kuwait recognizes the potential benefits of the nuclear energy and its application utilization. It recognizes as well, the
risk associated with embracing these technologies and the regional developments in utilizing nuclear power. As such,
a radioecological environmental decision support system (EDSS) for Kuwait was established. The ultimate goal of the
system is to be used as a decision support tool for policymakers in case of a nuclear and radiological emergency. The
project has been funded by Kuwait Foundation for Advancement of Sciences (KFAS) (contract# P215- 44SP-02), and
it has been executed via eight main tasks over a period of 36 mo.
The main activity was the preparation for executing the project's tasks, in particular, the experimental component. This
includes and is not limited to preparing the purchase requests of the required materials to nm the experiments (green
shade, Lysemeters, flower pots, and the radioactive materials). In addition, it was necessary to cooperate with the National
Liaison Officer (NLO) to get support from the International Atomic Energy Agency as it was recommended by KFAS.
The major progress outputs during the first year of the project was setting up the format of the radioecological database,
soil type identification and characterization for the migration and transfer experiments, building a green shade, and
holding a workshop at Kuwait Institute for Scientific Research (KISR) with the cooperation of two IAEA experts to
provide advice on implementing the project’s tasks successfully.

KFAS contribution:

KWD 35,800

Total budget:		

KWD 311,030
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The Extent and Determinants of Student’s Perception of Sustainability in GCC
Universities
(P215-49TM-01)
M. Omran
Gulf University for Science and Technology

Project Progress - Abstract
The first year of the project represent the progress of a two-year GCC university EfS research project using a
common instrument to identify students’ views, attitudes and behavior for sustainability and the impact of various
EfS interventions. The findings reported in this project relate to results of surveying 910 students in several GCC
universities, namely, Gulf University for Science and Technology (GUST), Kuwait University (KU), Qatar University
(QU), King Saud University (KSU), and United Arab Emirates University (UAEU) during Fall and Spring Semesters
2016. Survey information was collected using online questionnaire via Qualtrics Software.
The data will be analyzed quantitatively and qualitatively across the samples to detect any underlying differences in
students’ responses at different program, university, and country to detect any impact of the EfS intervention. Results
of cross sectional analysis of student mean will be shown for the New Ecological Paradigm (NEP) Scale and its 5
dimensions. In general, we expect that female students are more environmentally aware than males, students who
are aged over 40 years of age also will have higher mean scores. Our results also will demonstrate the efficacy
of EfS interventions on public university student sustainability knowledge and views, compared to students in the
private universities.

KFAS contribution:

KWD 6,700

Total budget:		

KWD 17,700

Assessment of The Microplastic Pollution of Kuwait’s Marine Environment
(P216-42SE-01)

Estimating Internal Radiation Dose Due to Airborne Radioactive Dust in Kuwait
(P215-44WE-02)

T. Saeed

A. Isameel, A. Aba, M. Al-Rashicli, 0. Al-Boloushi, S. Al-Tamimi, Gh. Al-Ghadeeri, M. Malak, and A. AIBoloshi

Project Progress - Abstract

Kuwait Institute for Scientific Research

Project Progress - Abstract
Radioactive airborne particles can travel for a long distance and spread in different directions in the atmosphere.
Therefore, it is essential to estimate the activity of radioactive airborne particles in order to calculate the internal effective
dose through inhalation. This project focuses on the measurement of dust activity median aerodynamic diameter
(AMAD) occurring in different residential areas in Kuwait for one year, to determine the concentration of selected
radionuclides. In addition, the internal public dose will be modelled based on the most recent published international
commission on radiological protection (ICRP) parameters. The obtained results will be used as background (baseline)
of the internal radiation exposure in case of radioactive contamination occurring in Kuwait's desert areas. The project
has been funded by the Kuwait Foundation for the Advancement of Sciences (KFAS) (Contract No. P215-44WE-02)
and it spans 24 mo.
At the beginning of the project, the procurement process of the monitoring devices and the sites' selection for continuous
monitoring were discussed. Sampling locations have been selected based on the requirements of ASTM Dl357 (1995)
"standard practice for planning the sampling of the ambient atmosphere". The field sampling started in March 2017 at
two sampling locations (Al-Jahra and Al-Ahmadi). The sampling from the rest of the proposed locations will start soon
after completing the procurement process, which is expected in September 2017. The samples were collected on a
weekly basis for about three days, which enabled the collection of a sample volume of about 1200 m3 with a flow rate
of about 500 1/min. The air filters are prepared for both gamma and alpha measurements. Some preliminary results of
counts per second (CPS) for gamma emitters' radionuclides are presented in this report. These data show that there
are some variations in the CPS for each radionuclide in different size fractions of dust particles.

KFAS contribution:

KWD 22,100

Total budget:		

KWD 171,260

106

Kuwait Institute for Scientific Research

Discarded plastic in marine environment has become an important environmental issue in the last 15 years all over
the world. About half of the plastic produced each year is discarded. It has been estimated that up to 10% of produced
plastic ends up in the oceans, where it persists and accumulates for long time. Large plastic fragments eventually
degrade into smaller pieces. Small fragments of plastics called microplastics (5mm or less) are considered to be
harmful to the marine ecosystem due to their bio-available size, magnification of harmful pollutants, and release
of degradation products and additives. These plastic fragments, therefore, have the potential of harming the base
of marine food chain. There is no information on microplastics in Kuwait’s coastal water or the Arabian Gulf. In this
proposed study, Kuwait’s beaches, seawater, and marine biota will be sampled. Sediment samples will be collected
from 50 locations along the Kuwait’s coast. Seawater sampling will be conducted during 401-km trawls in coastal
waters using 0.3-mm neuston net. Clams and fish will also be examined for the presence of microplastics. Microplastic
fragments will be separated from these matrixes, cleaned, counted and chemically treated to remove non-plastic
material and characterized using atomic force microscopy-infra red spectrometry. The project’s outcome will include an
assessment of the microplastics in beach sediments from intertidal zone, in coastal water, and in selected biota. The
project will be executed through seven tasks.

KFAS contribution:

KWD 23,300

Total budget:		

KWD 73,920
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Designing Mixed Air Distribution Systems to Reduce Micro-particle Indoor
Concentrations
(P216-42WE-04)
W. Chakroun
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Hydrodynamic Studies on Slotted Vertical Wave Barriers
(P216-44SE-03)
S. Neelamani, A. Al-Ragum
Kuwait Institute for Scientific Research

Kuwait University

Project Progress - Abstract

Project Progress - Abstract
As people spend 90% of their time in indoor spaces, it is essential to be aware of all the threats that surround the
occupants. A significant relationship was shown to exist between particle pollution and people’s health problems, such
as asthma and a variety of respiration diseases. Therefore, it is important to understand the mechanisms by which
these particles detach from surfaces and are inhaled by the occupants. Moreover, identifying the particles that pose a
threat to people during breathing activities, close to surfaces, helps in taking preventive measures when dusting and
vacuuming.
On the other hand, considering that vacuuming is incapable of fully recovering dust particles from surfaces and floors,
thus causing them to re-suspend and become airborne, removing the re-suspended particles using the appropriate
ventilation system is a vital concern to prevent them from re-depositing on surfaces and floors. This is why it is a
priority to design a suitable energy efficient ventilation system to reduce indoor contamination and remove airborne
particles, thus protecting occupants from hazardous diseases.

Kuwait imports good quality stone and is expensive for coastal and marine construction activities. Novel structures are
needed. The present work is to study, understand, and propose slotted vertical structure as wave barrier. Experimental
investigations were carried out with regular and random waves on a single slotted vertical barrier with 10%, 20%,
30% and 40% porosities. A wide range of wave heights and periods are used. Analysis was carried out and wave
transmission coefficient, reflection coefficient, dissipation coefficients were obtained. It was found that the wave
transmission and reflection are strong functions of porosity of the slotted barrier, incident wave period, and wave
height. Increase in porosity of the slotted barrier increases the wave transmission coefficient and reduces the wave
reflection coefficient. In general, increase in wave period increases the wave transmission coefficient and reduces the
wave reflection coefficient.
With single slotted wall and porosity from 10% to 40%, minimum transmission coefficient possible was about 0.35, and
the maximum reflection coefficient possible was about 0.60. Average dissipation coefficient of 0.7 was achieved for the
random wave study. Further investigation is in progress with two to six barriers.

KFAS contribution:

KWD 41,000

KFAS contribution:

KWD 25,077

Total budget:		

KWD 87,290

Total budget:		

KWD 105,667

Internal Wave Climate and Turbulence Mixing on the Continental Shelf of the
Northwestern Arabian Gulf, Off the Kuwaiti Coast
(P216-44SE-01)

Trophic Transfer of 210Po in Marine Environment in Northern Arabian Gulf
(P216-44SP-01)

F. Al-Senafi

Kuwait Institute for Scientific Research

Kuwait University in collaboration with Texas A&M University, U.S.A.

Project Progress - Abstract

Project Progress - Abstract

The tendency of 210Po to concentrate in body tissue poses a serious concern of radiological safety. This study presents
210
Po data for the marine food web in the northern Gulf waters. Since 210Po is concentrated in marine biota, a large
number of samples of various marine organisms covering several trophic levels, from microalgae to sharks, were
analyzed. 210Po was found to be highly concentrated in several marine species with the highest 210Po concentrations
found in yellowfin tuna, i.e. 37.3-44.9, 451-548, and 1511-1693 Bq kg-1 wwt in muscle, digestive system and liver,
respectively. In most dissected fish samples, 210Po showed increasing concentrations in the following order: edible
tissue, gills, digestive system, liver and fecal matter. Fish feces had 210Po concentrations several orders of magnitude
higher than that in seawater, fish muscle, and the fishes’ ingested food. The high 210Po concentration in fish fecal
matter suggests that the bulk of 210Po content in fish is eventually excreted back into the environment as fecal pellets.
In most fish high concentrations were noted in liver, with the highest 210Po concentration recorded in yellowfin tuna liver.
Moreover, 210Po concentration in the soft tissue of tunicate and bryozoan samples were 872-1012 and 402-527 Bq
kg-1 wwt, respectively, far higher than that in fish muscle (0.04 - 44.9 Bq kg-1 wwt). It was observed that the maximum
210
Po concentration in edible fish tissue among the fish in trophic level 2 was an order of magnitude lower than those
in trophic level 3 and two orders of magnitude lower compared to fish in trophic level 4. The highest concentrations in
the muscle tissue were observed in the following order: tunicate>bryozoan>mollusc> crustacean>algae>fish. Among
all the biota analyzed, the highest overall concentration of 210Po was noted in yellowfin tuna (Thunnus albacores)
indicating a potential biomagnification of 210Po in this particular top predator species. In general, 210Po concentrations
found in the commercially important fish from Kuwaiti waters were comparable to levels that have been reported for
similar fish species from several other marine areas worldwide.

Despite its geopolitical significance, the Arabian Gulf (AG) has not received adequate attention and there is a scarcity
of studies related to the physical oceanographic processes. A better understanding of these processes is required
if we are to quantify transport and dispersion of nutrients (which sustain ecological systems or, on the other hand,
may lead to undesired algal blooms) and other water-borne substances (oil derivatives, sewage, pollutants), as well
as the transport of sediments. Turbulence processes are key in determining material and energy transport pathways
in the marine environment and are the least well understood. In response to this challenge, we propose to conduct
an observational study which aims to improve our understanding and thus predictive capabilities of transport and
dispersion processes in the shelf and coastal regions. Proposed efforts will focus on processes related to internal
waves (IWs) and turbulence responsible for energy and material fluxes, mixing, and dispersion in these regions.

KFAS contribution:

KWD 63,217

Total budget:		

KWD 108,593

108

S. Iqbal

KFAS contribution:

KWD 32,600

Total budget:		

KWD 123,600
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Preliminary Assessment of the Spatial Variations in the Atmospheric
Concentrations of Persistent Organic Pollutants in the West Asian Sub-Region
(P216-44WE-01)

Design of Iptycene Polymers: A New Generation of Gas Separation
Nanomaterials for Energy Applications
(P314-34SC-01)

B. Gevao

B. Alameddine

Kuwait Institute for Scientific Research

Gulf University for Science and Technology

Project Progress - Abstract

Project Progress - Abstract

Persistent organic pollutants (POPs) are a group of diverse compounds characterized by their persistence, bio
accumulative potential, susceptibility to long-range transport, and adverse health effects. These concerns eventually
led to the development of the Stockholm Convention (SC) on POPs, a global treaty aimed at reducing and eventually
banning an initial list of the twelve "worst" compounds in 2001. The Conference of Parties (COP) of the SC selected
Kuwait Institute for Scientific Research (KISR), in its resolution SC-4/23, as regional center for capacity-building and
the transfer of technology to countries of West Asia in 2009.

We present the second progress report of the KFAS funded research project, which focuses on the synthesis of a new
generation of polymers for gas separation nanomaterials for energy applications.

Article 16 of the SC stipulates that "the Conference of Parties shall initiate the establishment of arrangements to
provide itself with comparable monitoring data on the presence of the [POP] chemicals as well as their regional and
global environmental transport". There is, however, a lack of long-term monitoring studies from which to infer trends
in the environment, which is necessary to assess the effectiveness of international efforts to minimize the release of
these chemicals to the environment. The proposed study will generate spatial and temporal atmospheric concentration
data on POPs in the Middle East with the view to understand their sources and environmental behavior. This will be
carried out by the simultaneous deployment of passive samplers at several rural and urban sites across the West Asia
sub-region. In addition to passive sampler deployments, high volume air samplers will be used to provide quantitative
information on their concentrations at remote locations in Kuwait and Qatar.

KFAS contribution:

KWD 57,760

Total budget:		

KWD 240,890

Modelling and Analysis of the Coupled Gulf-Atmosphere System
(P216-45EV-01)
D. Al-Rukaibi

We would like to thank the Kuwait Foundation for the Advancement of Sciences, whose funding allows us to realize
this research project, and, improves our research capacities by expanding our research group in organic and inorganic
materials chemistry at Gulf University for Science and Technology. Through this funding, we could also maintain
excellent collaborations with academics from Kuwait University and other prestigious academic research institutions.

KFAS contribution:

KWD 96,600

Total budget:		

KWD 153,900

Investigation of Cleaning Methods for Photovoltaic Systems under Kuwait
Environment
(P314-35EM-04)
F. Alzubi
Kuwait Institute for Scientific Research

Kuwait University

Project Progress - Abstract
Climate change has an enormous impact on the environment of Kuwait. Eltahir group at MIT have developed, for the
first time, a high-resolution two-way coupled regional Gulf-atmosphere model for the study of the climate of the Gulf
with the capability of consistently predicting surface heat fluxes, including evaporation, lateral heat exchange with the
Arabian Sea, and Sea Surface Temperature (SST). Although these three variables are interrelated, only SST has been
directly and sufficiently observed. Without any artificial flux adjustment, the model succeeds in simulating the climate of
the Gulf, as demonstrated in the close agreement of simulated SST with satellite and in-situ observations of the same
variable. The model simulates the details of the circulation in the Gulf at high resolutions (3km horizontal, 1m vertical),
including estimates of the exchange of water and heat with the Arabian sea, (Xue and Eltahir, 2015).
The proposed collaborative project between Kuwait University and MIT will build on this past research, using the model
described above. It will focus on the sub-region around Kuwait with the objectives of: (1) Numerical simulation of the
impact of the current and planned desalination plants around Kuwait on the temperature and salinity of the water
around Kuwait; (2) coordinated analysis of field data archived by ROPME (Regional Organization for the Protection
of the Marine Environment) and satellite data describing the state of the Gulf (temperature, and salinity) acquired
and archived by Kuwait University in order to test and refine the coupled model of the Gulf-atmosphere system; (3)
simulation of the impact of climate change on the coupled Gulf-atmosphere system, for the 21st century. The study will
use boundary conditions from select set of global climate models.

KFAS contribution:

KWD 111,000

Total budget:		

KWD 121,500
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Numerous positive objectives have been achieved during the second phase of this project. From these we note,
the synthesis of a supramolecular nanocage whose structure is unique and whose investigation as a potential
microporous material is under progress. One of the main objectives set in the first progress report, i.e. making an
iron (II) clathrochelate polymer has been achieved. The microporosity properties of these materials have been tested
showing a promising surface area of 400 m2/g. In addition, synthesis of new triptycene-based polymers has been
carried out successfully and whose properties are under study.

Project Progress - Abstract
The accumulation of dust on photovoltaic (PY) systems highly affects the module performance where it can reduce
the energy yield up to 32% for tilted modules and 82% for flat installed modules. The energy losses can be minimized
by the frequent cleaning of the PV module, although the cost associated with cleaning can offset the cost of energy
gained from cleaning. Therefore, this proposal investigates different cleaning methods and procedures for PV modules
installed in Kuwait by means of outdoor experiment and modelling to derive the cost optimization for all tested cleaning
methods. This will also include developing an automatic PV array cleaning machine. The effectiveness and cost
associated with each cleaning method will be recorded and analysed. A cost analysis will be carried out with the
optimized cleaning procedure using the specific yield calculated from IEC 60891:2009 procedure 2 and then correcting
it with a dust correction model. This will produce the predicted cost of each cleaning procedure with regard to the PV
system yield optimized to the cost of the specific cleaning procedure.

KFAS contribution:

KWD 98,400

Total budget:		

KWD 124,500
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Energy-Efficient and Sustainable Communications Network
(P314-35EO-01)
M. Awad

Irrigation Studies in Date Palm (Phoenix Dactylifera L.) Phase II: Development
of Precision Irrigation Scheduling Under Kuwaiti's Environmental Conditions
(P315-22SL-01)
N. Bhat, I. McCann, T. Thomas, M. Albaho, S. Chellan, L. Al-Mulla, S. Mathew, S. Isathali, and P. George

Kuwait University

Project Progress - Abstract
The project progress report covers the second year of the Energy Efficient and sustainable Communication Network.
The objective of the project is to design and develop energy efficient, eco-friendly and sustainable networks. In
particular, we focus on optimizing the network in three domains: network planning, resource allocation and sleep
scheduling. In order to accomplish this objective, our multidisciplinary team with diverse expertise was able to make
substantial progress and contribute to the three domains, as proposed.
For the network planning domain, we proposed two self-organizing schemes for Large Scale Wireless Sensor Networks
(LS-WSNs) that generate clustering-based and scale-free-inspired, which are energy-efficient and robust. One of the
schemes shows higher energy efficiency and stronger robustness to node failures, because it avoids establishing
links to hub-nodes with high potential connectivity. Analytical and simulation results demonstrate that our proposed
schemes outperform the existing scale-free evolution models in terms of energy efficiency and robustness.
Resource allocation is another possible domain for improving energy efficiency of communication networks. The
incorporation of Cognitive Radio (CR) and Energy Harvesting (EH) capabilities in wireless sensor networks enables
a spectrum and energy efficient CRSNs. In these networks, energy harvesting supplies the network with continual
source of energy to facilitate self-sustainability of the power-limited sensors. Furthermore, cognitive radio enables
access to the under-utilized licensed spectrum to mitigate the spectrum-scarcity problem in the unlicensed band. For
this type of networks, we develop an aggregate network utility optimization framework for the design of an on-line
energy management, spectrum management and resource allocation algorithm.
Furthermore, we consider sleep scheduling and energy efficient routing for traditional Ethernet networks and emerging
software-defined networks (SDNs). In SDNs, the central controller has a global view of the network topology, traffic
matrices and QoS requirements, which allowed us to optimize the energy consumption of the network through energyaware routing. In addition, we considered the issue of securely reporting data from smart meters to the data aggregator
in a smart grid.
This year, the team outreached young Kuwaiti researchers in major government sectors to help building research
capacity in the area of energy efficient networks. Research activities up to the second year have resulted in publishing
seven journal papers in highly cited journals and several conference papers in reputed conference proceedings.

Kuwait Institute for Scientific Research

Project Progress - Abstract
Presently, more than >200m3 of water/ tree/ year (31,250 m3 of water/ hal year) is applied to date palms in Kuwait. In
the first phase of long-term irrigation studies, Kuwait Institute for Scientific Research (KISR) showed that the water
requirement of young date palms based on actual evapotranspiration (ETc) in Kuwait varies from 23,392 - 27,251
m3/ha/y. These studies also suggested that irrigating date palm at 50% of ETc did not significantly affect their growth
performance, compared to full irrigation. While these studies needed to be continued until the commercial bearing age
was attained, additional studies on the evaluation of new potential irrigation strategies were essential to effectively
address the twin national challenges, namely, conserving water resources and improving growth, yield, quality, and
water productivity in the date palm. Hence, the second phase is aimed at developing precision irrigation scheduling
using modern concepts such as variable irrigation rate, regulated deficit irrigation, and subsurface irrigation systems.
During the first year of this project (December 2015 - November 2016), the mobilization task was completed, and Task
2, dealing with determination of water requirements, was initiated and is ongoing. The required research equipment,
drainage lysimeters, and soil moisture probes and sensors required for determining the water requirements of date
palms were procured and commissioned. During the second year (December 2016- November 2017), in addition to
Task 2, the remaining tasks, namely, evaluation of variable irrigation and regulated deficit irrigation were initiated. For
this purpose, an additional 600 date palms have been established in the field for conducting the remaining studies.

KFAS contribution:

KWD 50,800

Total budget:		

KWD 183,840

Efficient Separation of Dilute Oil Contaminations from Wastewater by
Functionalized Magnetic Nanoparticles
(P315-25EC-01)
N. Rezaei
Kuwait University

Publications:
Haixia Peng; Shuaizong Si; Mohamad Khattar Awad; Ning Zhang; Hai Zhao; Xuemin Sherman Shen. Toward EnergyEfficient and Robust Large-Scale WSNs: A Scale-Free Network Approach. IEEE Journal on Selected Areas in
Communications ( Volume: 34, Issue: 12, pages 4035-4047, Dec. 2016 ).
Deyu Zhang; Zhigang Chen; Ju Ren; Ning Zhang; Mohamad Khattar Awad; Haibo Zhou; Xuemin Sherman Shen.
Energy-Harvesting-Aided Spectrum Sensing and Data Transmission in Heterogeneous Cognitive Radio Sensor
Network. IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY, VOL. 66, NO. 1, pages 831-843, JANUARY 2017.
Deyu Zhang; Zhigang Chen; Mohamad Khattar Awad; Ning Zhang; Haibo Zhou; Xuemin Sherman Shen. Utility-Optimal
Resource Management and Allocation Algorithm for Energy Harvesting Cognitive Radio Sensor Networks. IEEE
JOURNAL ON SELECTED AREAS IN COMMUNICATIONS, VOL. 34, NO. 12, pages 3552-3565, DECEMBER 2016.
Mohamad Khattar Awada,* Yousef Rafiquea, Rym A. M’Hallah. Energy-aware routing for software-defined networks
with discretelink rates: A benders decomposition-based heuristic approach. Sustainable Computing: Informatics and
Systems 13 (2017) 31–41.
Tassos Dimitriou 1, *, Mohamad Khattar Awad. Secure and scalable aggregation in the smart grid resilient against
malicious entities. Ad Hoc Networks Vol. 50, no 1. pages 58-67, Nov 2016.

KFAS contribution:

KWD 71,590

Total budget:		

KWD 179,292
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Project Progress - Abstract
There are several industries producing large quantities of dilute oily-wastewater for which the oil separation is challenging.
Current technologies to separate the oil contaminants are compositional dependent, energy and material demanding,
and expensive. They require large buffering tanks because of low selectivity, and frequent process maintenance in the
case of membrane-based separation technologies. These challenges are intensified for large wastewater throughput,
and for conditions where the oil is in the form of stable emulsions with a high viscosity, and of comparable density to
the water phase (e.g., heavy oil-water mixture). Moreover, the presence of surfactants and solid contaminations add
complexity to the challenge. We had proposed a methodology to use magnetic nanoparticles (MNPs), dispersing them
in the aqueous phase to encapsulate the oil droplets, and to separate them using a magnet. The tailored wettability
of nanoparticles will provide dispersibility of nanoparticles in the aqueous phase and will allow them to accumulate
on the interface of oil droplets with water (or inside the oil droplets). The magnetic force between modified MNPs
and a magnet accelerates the oil separation which decreases the energy requirements for such separation process.
Experiments will be conducted to investigate the effect of different variables such as emulsion size distribution, oil
concentration, MNP concentration, MNP coating, and magnetic field strength on the efficiency of oil separation. Here,
we report the first phase of the study which is on emulsion preparation and characterization. We prepared 1% oil
in aqueous phase solution using dodecane as the oil phase, de-ionized water and sodium dodecyl sulfate (SOS)
as surfactant. The emulsion was prepared by a combination of high shear mixer and sonicator. The stability of the
emulsions was quantified using droplet size distribution measurement along with visual inspection of any creaming.
The size distribution measurements were conducted by dynamic light scattering in a period of up to 2 days. We also
calibrate the oil concentration measurement using static light scattering measurement for dilute oil-water mixtures.

KFAS contribution:

KWD 9,950

Total budget:		

KWD 9,950
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Measurement and Characterization of Solar Irradiance and Climatological
Factors for Assessing Solar Conversion Technologies in Kuwait
(P315-34SE-01)

Synthesizing of MgH2-Nb2O5-based Nanocomposite Powder Particles for the
Manufacturing of Hydrogen Storage System for Light Duty Vehicles, Phase II
(P315-35EC-01)

M. Al-Rasheedi

M. El-Eskandarany, H. Al-Matrouk and M. Behbehani

Kuwait Institute for Scientific Research

Kuwait Institute for Scientific Research

Project Progress - Abstract

Project Progress - Abstract

Kuwait Institute for Scientific Research (KISR) has proposed this project to its solar resource assessment program for
Kuwait, based on both ground-based observations and extensive modeling. During the first year, ground observations
or solar radiation at five desert sites were analyzed and quality checked. Other four stations in urban sites will be
deployed in 2017. The quality assurance tests showed that the weather stations were maintained during the last
three years. There were limited number of data gaps and outliers, which were mainly due to power shutdown. The
project team has acquired typical meteorological year (TMY) datasets from 3Tier Inc., USA. The development of the
TMY datasets for Shagaya and Kabd was based on 14 years of satellite data, corrected with one-year ground data
measurements. The correction aims to improve the quality of the modeled data by removing systematic or seasonal
biases. The period for the measurements of necessary ground data was chosen to be from September 2012 to August
2013. KISR had already acquired TMY datasets for the same period from SolarGfS. Since the methodological details
of site adaptation techniques are usually proprietary, there is currently no direct performance comparison between
different techniques in the literature. Hence, the project team has initiated such a comparison as a preliminary exercise
to learn more about the strengths and shortcomings of these techniques. A new tailored version or SMARTS for
Kuwait has been developed in its first version. This version can synchronize ground measurements with their modeled
counterparts.

The main goal of the project is to improve the hydrogen storage parameters for magnesium (Mg) metal through
the development of MgH2/Nb2O5-based nanocomposite powders proposed for using as feedstock materials for
manufacturing hydrogen storage system. In order to achieve this goal, the tasks of the project were classified into
nine tasks. In reference to the master plan of the project, Task 1: Mobilization of Human Resources, Equipment and
Materials; and Task 3: Preparation of LaNi5 and ZrNi5 Nanocrystalline Alloy Powders were completely achieved. Task
2: Synthesizing of Nanocrystalline MgH2 Powders, and Task 4: Preparation of Nanocomposite MgH2 Powders, started
in March and July 2016, respectively, are ongoing tasks. The tasks related to the materials characterizations, Task 5:
Hydrogenation Properties and Structural and Thermal Stability, and Task 6: Morphology and Powder Characterizations
started in March and May 2016, respectively, are ongoing Tasks. Task 7: Pilot Tank Development started in April
2016, expected to be completely finished by October 2018. Task 8: Data Analysis, started in April 2016 and will be
completed by October 2018. Task 9: Report Publications, which relates to preparation of reports related to the project
and paper publications in the journals and conferences, will be finished by January 2019. Within the period extended
from February to December 2016, the project team published six papers that appeared in top quartile category (Q1/
Q2) scientific journal and nine papers were presented in highly cited international conferences during the same period.

SMARTS uses sunphotometer observations as inputs data. The modeled data show very good agreement with grotmd
measurements data.

KFAS contribution:

KWD 63,727

Total budget:		

KWD 155,234

Assessing the Feasibility of Offshore Wind as an Alternative Source of
Energy for the Sate of Kuwait
(P315-34SE-02)
W. Al-Nassar, S. Neelamani
Kuwait Institute for Scientific Research

Project Progress - Abstract
Assessment of the wind energy potential in the Kuwaiti territorial water is important for selecting the suitable site
for future installation of offshore wind mills. The measured wind speed from DGCA was collected for eight offshore
stations for the period January 20l2 to December 2015 and thoroughly analyzed for the offshore wind energy potentials.
Anemometers at 10 m, 20 m and 30 m elevations and other instruments for the measurement of air temperature,
humidity, barometric pressures were fixed for three new stations, such as Qaruh Island, Failaka Island, Kubbar Islands
during 30.11.2016, 15.3.2017 and 21.5.2017 respectively. The data from DGCA are measured at different elevations
from the mean sea level and they are extrapolated to 30 m elevation. A preliminary analysis of these wind data showed
that the best marine location is Beacon N6, just south of Boubyan Island with wind power density of 580 Watt/m2 during
summer. New data from Qaru, Failaka and Kubbar are being collected and will be used to conduct for further analysis.
Studies on environmental impact, economics are in progress and will be included in the final report.

KFAS contribution:

KWD 42,406

Total budget:		

KWD 183,442
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Publication:
M. Sherif El-Eskandarany, Ehab Shaban, Ammar A. Alsairaﬁ. Synergistic dosing effect of TiC/FeCr nanocatalysts on
the hydrogenation/dehydrogenation kinetics of nanocrystalline MgH2 powders. Energy 104:158–170 · June 2016.
M. Sherif El-Eskandarany, H. Al-Matrouk, Ehab Shaban, Ahmed Al-Duweesh. Effect of the nanocatalysts on the
thermal stability and hydrogenation/dehydrogenation kinetics of MgH2nanocrystalline powders. Proceedingas of the
6th International conference on Advanced Nano Materials. Volume 3, Issue 8, 2016, Pages 2608–2616.
M. Sherif El-Eskandarany, H. Al-Matrouk, Ehab Shaban. Hydrogenation/Dehydrogenation Kinetics Study of Reacted
Ball Milled (MgH2)100-x/(Ni)y/(Nb2O5)z)x Nanocomposite Powders. Proceedingas of the 6th International conference
on Advanced Nano Materials. Volume 3, Issue 8, 2016, Pages 2735–2743.
M. Sherif El-Eskandarany, H. Al-Matrouk, Ehab Shaban, Naser Ali. Superior doping agent of 1.25Ni/3.75Nb2O5
composite nanopowders for improving the hydrogenation/ dehydrogenation kinetics of MgH2. Materials Chemistry and
Physics, Volume 183, 1 November 2016, Pages 476–484.
M. Sherif El-Eskandarany. Metallic glassy Zr70Ni20Pd10 powders for improving the hydrogenation/dehydrogenation
behavior of MgH2. Sci Rep. 2016; 6: 26936. Published online 2016 May 25.
M. Sherif El-Eskandarany,a,1 Ehab Shaban,1 Naser Ali,1 Fahad Aldakheel,1 and Abdullah Alkandary1. In-situ
catalyzation approach for enhancing the hydrogenation/ dehydrogenation kinetics of MgH2 powders with Ni particles.
Sci Rep. 2016; 6: 37335. Published online 2016 Nov 16.

KFAS contribution:

KWD 91,750

Total budget:		

KWD 280,430
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Assessment of Viability and Efficiency of Two Forward Osmosis Membrane
Technologies for Seawater Desalination: Pilot Plant Scale
(P316-25EC-02)

Conducting a Periodic Statistical Study in Educational Facilities for Measuring
the Water Consumption
(P316-25EM-02)

M. Ahmed and M. Abdel-Jawad

S. Al-Muzaini

Kuwait Institute for Scientific Research, Ministry of Electricity and Water

Ministry of Education in collaboration with Kuwait Water Association

Project Progress - Abstract

Project Progress - Abstract

This project is based on a request from the Ministry of Electricity and Water (MEW) to conduct an applied research in
order to develop and demonstrate the viability of Forward Osmosis (FO) technologies on a pilot-scale level, tailored
especially for seawater desalination. The rapid growth in drinking water consumption coupled with high levels of energy
consumption by the conventional desalination technologies has driven scientists to search for innovative desalination
technologies. FO technology promises higher productivity, energy savings, and less brine discharge compared to the
conventional desalination processes. FO technology is still not well-developed for commercial applications; and thus,
there is a huge opportunity to take lead in the development and innovation in this particular area of research.

The available information indicates that the amount of water used in the schools of the Ministry of Education in recent
years is dramatically increasing as a result of the increase in the number of schools and students (boys and girls) , as
well as expansions and renovation of the current school buildings.

The aim of this study is to assess the feasibility and effectiveness of using FO technologies for seawater desalination
and establishment of the optimum operating parameters. The most important deliverables of this study will include a
reference scientific and technical knowledge base on the performance characteristics of the FO technologies, including
useful design correlations pertinent to Kuwait’s seawater. Furthermore, a conceptual design of a commercial plant
model and basic technical specifications will pave the way to develop a road map toward the implementation of the
proposed technology in Kuwait.

KFAS contribution:

KWD 49,995

Total budget:		

KWD 735,460

Pilot Hybrid Biofilm Reactor for Treatment of Industrial Wastewater
(P316-25EC-03)

Additionally, the results of studies indicate that the current practice of unsustainable water use in the schools will
lead to continuously raising of the water bill. This will certainly cause a negative impact on the Ministry of Education's
budget if it did not set up plans and immediate action to manage them. Current awareness programs should be more
enforced, and this requires a periodic monitoring and controlling that can explain the water situation and its impact on
the water source. It is worth mentioning that there is no periodic accurate information regarding the amount and usage
of water. But the available information is limited to some decisions carried out by the Ministry of Electricity and Water
periodically.
Therefore, this study will be based on conducting a periodic statistical study in educational facilities for measuring the
water consumption and raising awareness among students, teaching staff and services, as well as to estimate the real
consumption by connecting water data loggers to the water meters. The loggers will measure and show the Minimum
Night Flow (MNF) for each school. MNF will give us accurate information about the water usage behavior inside the
schools as well as the required measures and solutions needed to be carried out in the future.

KFAS contribution:

KWD 31,300

Total budget:		

KWD 50,800

M. Ahmed
Kuwait Institute for Scientific Research

Project Progress - Abstract
This project presents a novel and innovative pilot hybrid biological reactor for the treatment of industrial wastewater.
The hybrid pilot will be tested using industrial wastewater collected from an industrial wastewater treatment plant at
different points in the treatment scheme and also using water from an industry (e.g., petrochemical industry). The
effluent from the pilot hybrid reactor will be disinfected using chlorination. This project will address different scenarios
for integrating this process into industrial wastewater treatment plants in Kuwait.
This project builds on previous findings from the Kuwait Institute for Scientific Research’s (KISR’s) projects and
addresses the need for technology development and strategy for integration into and possible retrofitting of existing
and future designs of industrial wastewater treatment plants.

KFAS contribution:

KWD 40,225

Total budget:		

KWD 175,355
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The Dictionary of the Holy Qur'an (Special Project)
A. Al-Ghunaim

Project Progress - Abstract
The dictionary of the Holy Qur’ān emanated from a noble directive. His Highness, the late Sheikh Jaber Al-Aḥmad
Al-Jaber Al-Ṣabah, the former Amir of Kuwait, had vowed to present to the Muslim nation, in particular, and the world
at large, a dictionary of the Holy Qur’ān that would make it easier to comprehend, elucidate its contents and explain
its objectives in a contemporary style that meets the requirements of the average intellectual and does not fall short
of the needs of the specialist in the field. In other words, it would be an ‘encyclopedia’ that deals with the Holy Qur’ān,
its words and what may represent a technical term or a notion that deserves to be analyzed and clarified to qualify
as an entry in a dictionary. His Highness, may Allah have full mercy on his soul, assigned the implementation of this
significant project to the Kuwait Foundation for the Advancement of Sciences.
The Dictionary is the first to be published in Arabic, translated into English and French, and combines the legislative,
historical, geographical, archeological, botanical, zoological and medicinal aspects in words, illustrative pictures and
maps. It comprises two main divisions: (1) a series of studies that present the Qur’ān, its history, language, the ways of
inferring rules from it, and all the basic issues related to the Qur’ān; and (2) the terms of the Qur’ān itself, i.e. the entries
that express its substance and reveal its objectives. The reader can easily understand the term and its explanation and
identify the related terms.
The Dictionary included several lexicons each devoted to a specific subject in order to underscore the significance of
the Qur’ān as the eternal Muslim Book, and the source of the various jurisprudential sciences and the course of Muslim
life, whether doctrinal, worshipping, legislative or social, between Muslims or international relations with non-Muslims.
As an introduction to these Lexicons, several volumes were documented, that deal with the history, language and rules
of the Holy Qur’ān, namely:
1. Introduction to the Holy Qur’ān, relating to its history and subject matter, written by a number of scholars, published
in Arabic, English and French.
2. The Message of the Holy Qur’ān on the Issues of Faith, Prophethood, Ethics and the Universe, by the late Professor
Muḥammad Abdulhadi Abu-Ridah, in Arabic and English.

New Projects

3. The Language of the Holy Qur’ān, by the late Professor Aḥmad Mukhtar Umar, in Arabic.
4. The Ways of Inferring Rules from the Holy Qur’ān, by Professor Ajil Jassim Al-Nashmi, in Arabic.
Several lexicons have also been included:
1. The Lexicon of Plants and Botanic Terms, in Arabic, English and French.
2. The Lexicon of Medicine, in Arabic and English.

E. Al-Hetlani

3. The Lexicon of Zoology, in Arabic and English.

Kuwait University

4. The Lexicon of the Terms of Civilization, in Arabic.

Abstract

5. The Lexicon of Names: Part I – Proper Names, in Arabic and English.

- The Lexicon of Geography, Astronomy and Geology.

In this project, miniaturization and immobilization of chemiluminescence (CL) reaction will be investigated.
Miniaturization will be achieved by performing the CL reaction inside both a fused silica capillary and a microfluidic
device, while immobilization will be carried out by fabricating various organic porous monoliths inside both the
miniaturized platforms. The monoliths will serve as a solid support to capture the luminophore via both electrostatic
and hydrophobic interactions. Successful immobilization and detection of some model analytes will be followed by
detecting some controlled substance commonly abused in the State of Kuwait. Miniaturization of analytical processes
improves the reaction sensitivity, speed and provides portability, whereas immobilization makes CL reactions more
economical. A series of synthetic and analytical procedures will be developed in this work, in addition to performing
various characterization tests. This system can potentially be used for a single-step point-of-care analysis for example,
testing for drugs of abuse in biological samples such as saliva.

- The translation into English of other lexicons.

KFAS contribution:

KWD 46,300

Total budget:		

KWD 67,330

6. The Lexicon of Names: Part II – Pseudonyms, in Arabic; an English version is in the press.
7. The Lexicon of Faiths.
The panel is currently engaged in continuing this special project, which was well received by those interested in Islamic
studies and by intellectuals in general:
- The Lexicon of Ethics.

This project is related to the Book of Almighty Allah. Its treatment requires the utmost precision and attention. Therefore,
the anticipated accomplishments include the implementation of one volume/lexicon per year, along with ithfollow-up
on translation work.. With this great project, the vision of the Amir and the State of Kuwait to the Muslim world would
be accomplished.
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Towards a Portable and Miniaturized System for the Detection of Drugs of
Abuse Through Ru(Bpy)32+ Chemiluminescence Reaction
(P115-14SC-04)
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Evaluation of Techniques to Enhance Seed Germination and Evaluation of
Seedling Establishment in Selected Native Plants
(P116-12SL-03)
M. Suleiman
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Investigation of Lamb Mortality in Kuwait: Improving Immunity and Vaccination
(P116-12SL-07)
H. Burezq
Kuwait Institute for Scientific Research in collaboration with Public Authority for Agriculture Affairs & Fish Resources

Kuwait Institute for Scientific Research

Abstract
Native plants are widely used in revegetation, restoration and reclamation programs in Kuwait. This requires the
availability of large quantities of superior quality seeds of native plants and efficient methods of growing them. For mass
propagation of plants, uniformity in germination, high viability, and easy handling of the seeds is crucial. The present
study proposes the development of effective seed techniques, namely, priming and optimizing the storage conditions
of treated seeds and further performance evaluation of primed seeds in field conditions to ensure uniform germinability
and superior seed performance. Five native plant species, namely, Acacia pachyceras, Rhanterium epapposum,
Nitraria relusa, Lycium shawii and Convolvulus oxyphyllus, are selected for the study for restoration projects in Kuwait.
Recommendations will be developed at the end of the project for the superior seed enhancement techniques. These
techniques will greatly facilitate the mass production process of these plants for long-term restoration activities. This
project will be accomplished through three technical tasks: a) Standardization of seed priming technique; b) Evaluation
of effects of storage conditions and duration on seed viability and germination; c) Evaluation of field performance of
primed seeds. This is in addition to three management tasks on mobilization, data analysis, and reporting.

Abstract
Sheep population of Kuwait is at 883,333, which represent 83% of the total livestock population and supply 12% of
the total red meats in Kuwait. Local sheep Naeemi (Awassi) breed is well-adapted in Kuwait and preferred, as they
produce lean and tender acceptable flavored meats. There are yet many problems to be addressed for sustainable
and efficient sheep production. One of the major problems of sheep industry is the high incidence of diseases and
high mortality of the young lambs. The aim of the present study is to improve the vaccination protocol of ewes
to boost their immunity, and transfer Igs to young lambs. At present, pregnant ewes are not vaccinated during
pregnancy period in Kuwait, thus Igs are not transferred to the colostrum for newborn lambs.

KFAS contribution:

KWD 41,780

The new vaccination protocol of pregnant ewes will promote the transfer of immune bodies (Igs) from ewes to lambs
through colostrum. Different immunological parameters will be measured to check the efficiency of the new protocol
on immunity of lambs. Five tasks will be executed to achieve the objectives of the study: 1-Mobilization; 2-Assessing
lamb mortality and investigating the effects of vaccination of ewes on colostrum quality; 3-Monitoring IgG andcytokines in serum of ewes and lambs; 4-Statistical analysis and economic assessment; and 5-Reporting. Outputs
and benefits of the study will be boosting the immunity of ewes and higher lamb survival. The economic assessment
study will show clearly the impact of developing new immunization protocol of pregnant ewes and young lambs. The
beneficiaries of the present study will be the livestock producers of Kuwait.

Total budget:		

KWD 136,890

KFAS contribution:

KWD 40,880

Total budget:		

KWD 251,940

Ecofriendly Green Synthesis of Silver Nanoparticles and its Application
in Wastewater Treatment under Solar Energy Photo-catalytic Effect from
Contaminated Dyes (Methyl Orange) and Water-Borne Disease Bacteria
Using Red Algae (Laurencia Papillosa)
(P116-12SL-05)

S. Abbas

M. Montasser

Kuwait Institute for Scientific Research in collaboration with Public Authority for Agriculture Affairs & Fish Resources

Kuwait University

Abstract:

Abstract
Ecofriendly environmental synthesis of silver nanoparticles using Red algae (Laurencia papillosa) aqueous extract
is a non-toxic and rapid process. This study will investigate green synthesis of silver nanoparticles (AgNPs) from
silver nitrate using Red algae (Laurencia papillosa) as bio resource of cost-effective non-hazardous reducing and
stabilizing compounds. The resulting AgNPs will be characterized by UV-Vis Spectroscopy, X-ray Diffraction (XRD),
X-ray Photoelectron Spectroscopy (XPS), Transmission Electron Microscopy (TEM), and atomic Force Microscopy
(AFM). The possible functional groups of phytochemical or proteins in Laurencia papillosa that help in the reduction of
Silver nitrate to AgNPs and its stabilizations will be determined using Fourier Transform Infrared Spectroscopy (FTIR).
The optical properties of the obtained silver nanoparticles will be characterized by applying UV-visible absorption and
room temperature photoluminescence. The antibacterial activity of synthesized AgNPs will be investigated against
water-borne diseases bacteria.

KFAS contribution:

KWD 30,500

Total budget: 		

KWD 71,300
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Genetic Characterization of Naeemi Breed and Investigations of their LifeTime Performance
(P116-12SL-11)

Documentation of existing livestock genetic resources, which include the description of the population phenotypic
characteristics, performance, cultural importance, and genetic uniqueness are the main areas of Naeemi (N) breed
conservation activities. A description of genetic diversity can also provide information on possibilities of further
sustainable intensification of animal production aimed at addressing increasing human needs for food.
The gaps in livestock research still remain on genetic characterization and on life-time performance as past studies focused
on environmental stress, nutrition, and reproduction of sheep for shorter duration studies. This project will concentrate on
improving the fertility rates, multiple births, high milking yield of ewes and lamb growth with prime meat quality of N breed.
Local N breeding sheep flocks will be genetically marked by DNA for optimized performance under feedlot management. The
objectives of the studies are to genetically characterize local N sheep by using microsatellite DNA and mitochondria DNA and
to investigate life-time performance and carry out a selection process for introducing superior type of flocks of ewes and rams.
This is the first study dealing with genetic characterization on Kuwait's strain of N sheep for sustaining their genetic
makeup and improved production. Seven scientific tasks will be undertaken: 1. Mobilization; 2. Genetic characterization
of N sheep; 3. Ewe nutrition and feeding management; 4. Reproductive and lamb performance studies; 5. Statistical
analysis; 6. Economic assessment; and 7. Reporting. The output will be a comprehensive data of genetically
characterized flock of local N sheep and establishment of superior flocks. These data will be available to producers for
breeding ewes and rams for production of prime quality lambs and also new commodity sheep milk. The project will
be carried out in two phases. Phase 2 of the projects will deal with selection and flock improvement and expansion
through breeding, nutrition and management leading to pilot scale super breeding sheep distribution.

KFAS contribution:

KWD 48,062

Total budget:		

KWD 124,037
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Effects of Commercial Microdiets and Weaning Strategies on the Rearing of
Sobaity (Sparidentex hasta) Larvae
(P116-12SL-16)
S. El-Dakour
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Investigating the use of Native Plants in Poultry Feed in Kuwait
(P116-12SL-18)
A. Al-Nasser
Kuwait Institute for Scientific Research

Kuwait Institute for Scientific Research

Abstract
The aim of the proposed study is to decrease the dependence of sobaity (Sparidentex hasta) larvae on live food
(rotifers) during the rearing stage by replacing it partially with artificial microdiets which could lower the cost of fry
production and improve its cost-effectiveness. This work is designed to provide a complementary procedure to the
commercial culture technology for sobaity already developed in the previous client research projects.
This study has two main objectives as follows: first, to evaluate the partial replacement of live food (rotifers) by various
commercially available larval microdiets; and, second, to determine the best weaning protocol for rearing sobaity
larvae. The proposed research work includes seven tasks as follows: mobilization, pre-spawning preparation of
breeders and larvae production, live food production, evaluation of commercially available microdiets, determining
best weaning protocol for larval rearing, digestive enzyme (pepsin, trypsin, lipase and amylase) activities analysis, and
data analysis and report writing.

KFAS contribution:

KWD 19,000

Total budget:		

KWD 141,420

Abstract
The local poultry industry faces major challenge which is to increase production of high quality meat to cover the
high demand for poultry meat. But the industry is facing constraints, such as, high feed cost. One of the suggested
solutions is to use native plants as feed ingredient for poultry. If native plants propagated successfully under artificial
environment, it could be used as potential feed source for poultry to reduce dependency on feed importation. The aim
of this project is to develop feed rations that include native plants as feed ingredient to replace part of corn and soy
bean meal. The project consists of eight tasks:
1) Mobilization,
2) Determination of chemical and nutritional values of native plants,
3) Production of selected native plant leaves and seeds for poultry feed,
4) Determination of digestibility of selected native plants,
5) Investigate the effect of feeding selected native plants on broilers and layers performance,
6) Data compilation and Statistical Analysis,
7) Cost/benefit analysis and
8) Reporting.

Using Marine Algae as Poultry Feed
(P116-12SL-17)
H. Al-Khalaifa
Kuwait Institute for Scientific Research in collaboration with Kuwait United Poultry Company

Abstract
It is important to improve poultry industry under the adverse climate conditions of Kuwait in order for the local industry
to compete with the imported poultry meat in terms of prices and quality. One of the ways to achieve this goal is by
nutritional manipulation and addition of effective ingredients such as marine algae which are known to be beneficial
for both animal and human health. Marine algae contain high amounts of omega-3 fatty acids which are beneficial
to the general health. The major objective of this research project is to investigate the effect of the marine algae
(Sargassum sp., Enteromorpha sp. and Spirulina sp.) on production performance of broilers raised in Kuwait. This
objective will be met through several tasks including preparation of the algae treatment unit, harvesting the marine
algae, investigating the cytotoxicity of algae, investigation of the effect of Sargassum sp., Enteromorpha sp. and
Spirulina sp. on performance of broiler chickens, investigation of the effect of Sargassum sp., Enteromorpha sp. and
Spirulina sp. on meat quality of broiler chickens raised in Kuwait, and studying the feasibility study on the use of marine
algae in broiler feed. The duration of this research activity will be 27 months.

KFAS contribution:

KWD 70,000

Total budget:		

KWD 317,140
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The results of the projects will be of high value to the poultry producers since it will increase the availability of feed and
reduce feed cost.

KFAS contribution:

KWD 41,500

Total budget:

KWD

Determination of the Nutritive Values of Highly Consumed Dishes in Kuwait
(P116-13MC-05)
Determination of the Nutritive Values of Highly Consumed Dishes in Kuwait
B. Dashti
(P116-13MC-05)
Kuwait
Institute for Scientific Research
B. Dashti
Kuwait Institute for Scientific Research
Abstract

Abstract
The aim of this study is to update the Kuwaiti Food Composition Data according to the new food pattern and consumption
in the Kuwaiti Society. Based on the results of National Food Survey of the State of Kuwait, the nutrient value of
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Estimation of Salt Intake Assessed by 24 Hour Urinary Sodium Excretion in
the Adult Kuwaiti Population 									
(P116-13MC-06)

Speech Restructuring and Speech-Anxiety Treatment: Comparing Order and
Outcomes of Stuttering Therapies in Kuwait
(P116-13MC-09)

N. Al-Hamad

M. Alameer

Public Authority for Food and Nutrition

FAWSEC Educational Company

Abstract

Abstract

Background, Rationale, and Specific Aims: Hypertension is the leading preventable cause of death worldwide and
is a major risk factor for stroke and coronary heart disease – conditions of public health is of importance in Kuwait.
Salt reduction is one of the most cost-effective and most cost-saving means of reducing blood pressure levels in the
population. Although the WHO has stressed the importance of measuring salt intake in populations as a basis for
salt-reduction policies and interventions, no accurate data are available on salt intake of the Kuwaiti population. Thus,
the specific aims of the present study are: 1) to determine the baseline salt intake in the Kuwaiti adult population
by assessing 24-hour urinary sodium; 2) to assess factors associated with salt intake, including socio-demographic
factors, diet, blood pressure, urinary potassium, and body mass index; and 3) to validate and spot urine sodium
concentration using 24-hour urine sodium concentration as the gold standard.

Stuttering has been associated with physical and psychological symptoms. Two commonly used but theoretically
opposed treatment approaches for stuttering are speech restructuring (SR) and speech anxiety treatment (SAT). In
SR, clients use a new speech pattern to reduce stuttering, but the effect of this approach on reducing speech-anxiety
remains unclear. The goal of SAT is to reduce negative thoughts and fear associated with stuttering. Research in
the West thus far indicates that it is ineffective for reducing stuttering. However, results from a pilot study in Kuwait
(Alameer, 2015) suggest that both treatments are effective in Kuwait. This study is an extension of this pilot study.

Methods: An age- and sex-stratified random sample of 918 participants will be taken from the Eastern Mediterranean
Approach to Non-Communicable Diseases (EMAN) Study, based on the WHO STEPS Studies, done in the Kuwaiti
population in 2014 (sampling frame, n=3918). Participants will be invited to their local Primary Healthcare Clinic, where
enrollment procedures, including Informed Consent, will be conducted. Data collection procedures will include:
1. Questionnaire (socio-demographics, food frequency, and medical history)

The aims for this study are to understand whether SR and SAT have significant impacts on stuttering severity and
speech anxiety in adult Kuwaiti PWS by 1) exploring the effects of both treatments on stuttering severity and speech
anxiety; and 2) understanding whether treatment order has a significant impact on stuttering and speech anxiety.
A crossover design will be used for 30 participants. The SR group (n=15) will receive SR followed by SAT, while the
SAT group (n=15) will receive SAT followed by SR. Measures of stuttering severity and speech anxiety will be obtained
at five-time intervals: pre-treatment (baseline), crossover, post-treatment, 3-month follow-up, and 6-month follow-up.
Clinical implications, limitations and directions for future research will be discussed.

2. Blood pressure measurement

KFAS contribution:

KWD 2,220

3. Height and weight measurements

Total budget:		

KWD 4,690

4. 24-hour urine and spot urine collection for urinary sodium and potassium concentrations.
Urine sodium levels will be measured using standard clinical laboratory assays at the Dasman Diabetes Institute. Urine
samples will be stored for future ancillary studies, subject to future approval by the Kuwait MOH Standing Committee
for Coordination of Health and Medical Research. Sampling weights will be applied to individual data, and analyses
taking the weights into account will be conducted in order to provide population estimates generalizable to the Kuwaiti
population.
Public Health Significance: Salt reduction interventions have already been implemented in Kuwait. However, the
current level of salt intake in the Kuwaiti population is unknown. Furthermore, without a scientific research evidence
base, the value or impact of such public health interventions cannot be assessed. The proposed study is needed to
provide the needed evidence upon which to base salt-reduction policies, interventions, and future surveillance efforts
to assess impacts of those efforts.

KFAS contribution:

KWD 73,555

Total budget:		

KWD 166,535

Anticoagulation in Advanced Cancer Patient Receiving Palliative Care
(P116-13MC-11)
A. Al-Ansari
Ministry of Health

Abstract
The risk of venous thromboembolism seems to be increased among cancer patients, especially those with advanced
disease. This risk depends on many factors such as tumor type and stage, treatment with anti-neoplastic agents
including chemotherapy or radiation. Furthermore, age of the patient, previous surgery, immobilization, and other comorbidities can influence the incidence of thrombotic complications. The development of venous thromboembolism
in cancer patients negatively affects the patient survival and being symptomatic can worsen quality of life of those
populations.
Low molecular weight heparin is considered to be more effective and safer over oral anticoagulant therapy for longterm anticoagulation in cancer patients with venous thromboembolism (CLOT) study and it was proved to increase
survival in patient with advanced malignancy.
Regardless the risk of thrombosis among cancer patients receiving palliative care, still, there is lack of data about
using anticoagulants in palliative. Also, clinical decision-making of starting anticoagulation may not be easy. So, the
aim of this study is to assess the incidence of VTE in advanced cancer patients receiving palliative care in Kuwait
palliative center, the use of therapeutic and prophylactic anticoagulation and to identify its complications versus benefit
in preventing occurrence or recurrence of VTE among palliative patients.
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KFAS contribution:

KWD 16,816

Total budget:		

KWD 47,430
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Development of iPAD Interactive Story and Sequences Application for the
Treatment of Speech Disorders and Enhancement of Speech
(P116-13MC-12)
G. Al Naqi

RESEARCH DIRECTORATE | Research Grant | New Projects

Kuwait Obstructive Lung Disease Initiative: KOLD Study
(P116-13MM-04)
F. Al-Hurish
Ministry of Health in collaboration with Fawzia Sultan Rehabilitation Institute

Kuwait Institute for Scientific Research

Abstract
A person with speech disorder is one who is unable to produce speech sounds correctly or fluently, has difficulties in
pronouncing sounds, or articulation. Speech disorders are treatable with speech therapy where the child learns how
to create certain sounds.
Based on a request from the Physical Medicine and Rehabilitation Hospital (PMRH) in Kuwait, this project intends to
build two iPad applications that target children with speech disorders. The purpose of the project is to teach children
with delayed speech to differentiate between feminine and masculine verbs, and sequencing. The first application is
intended to be an interactive storybook and the second application is intended to be learning tools based on sequences,
where both applications help build language skills in children. The applications would be tools that allow parents to
improve their children’s skills in the comfort of their home.

KFAS contribution:

KWD 5,950

Total budget: 		

KWD 32,950

Abstract
COPD is the fourth leading cause of death worldwide; however, it lags behind other major causes of mortality in terms
of awareness, diagnosis and treatment. Because of this COPD is placing a significant burden on medical resources
worldwide. Global efforts are being made to assess trends in presentation of COPD, as well as assessment and
treatment paradigms. Prevalence of COPD is found to be variable worldwide and no all-encompassing diagnostic tool
exists as yet; thus, COPD must be considered at a regional level. Currently, no epidemiological study has been carried
out on COPD within the Middle East.
The KOLD research protocol will follow that of the BOLD and COLD studies. Our aim is to analyze the nature of COPD
in Kuwait, and the dynamic manner of COPD management within Kuwait’s healthcare system. We will investigate
the prevalence and risk factors of COPD in Kuwait. Potential differences among Kuwaitis and Expatriates will be
analyzed, as well as the effects of living adjacent to oil refineries or working in high-risk environments such as outdoors
in the desert. We will identify who is diagnosing COPD, by what methods they arrive at their diagnosis, and which
medications are prescribed after diagnosis. We will assess whether the attributes of Kuwait’s healthcare system play
a role in delayed or missed diagnoses of COPD, and whether those diagnosed are referred to a pulmonologist. Other
pertinent factors such as prevalence of smoking and effects of respiratory symptoms on quality of life will also be
assessed.

Identification and Characterization of RKIP Network in Breast Cancer Metastasis:
A Focus on Metalloproteinases
(P116-13MG-02)

5000 adults aged forty or over will be randomly identified in a manner reflective of the national Kuwaiti/non-Kuwaiti
population distribution, and the age and gender spread within each region. Subjects will be interviewed via CATI
(computerized automated telephone interview), and those suspected of having COPD will undergo bronchodilator
reversibility testing.

F. Al-Mulla

KFAS contribution:

KWD 15,150

Kuwait Institute for Scientific Research

Total budget: 		

KWD 32,964

Abstract
Breast cancer represents the most common cancer in women worldwide. Kuwait has similar incidence of breast
cancer albeit presenting more aggressively than usual. This grant will address a key concept in breast cancer, namely
its metastatic potential. The ability of breast and other cancers to spread to distant organs is termed metastasis and
represents the major cause of death. We have identified RKIP as a major metastasis suppressor. Its expression is lost
in aggressive breast cancer and other metastatic cancers.
This grant aims at identifying the RKIP network involved in the metastatic process and further focuses on preliminary
data connecting RKIP expression with the expressions of protein metalloproteinases. As leaders in the RKIP and
metastasis field, this grant will further strengthen our input in the cancer field in general and may allow us to extend our
understanding of the role of RKIP in the metastatic process.

KFAS contribution:

KWD 142,000

Total budget: 		

KWD 221,000
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The Effect of High Density Lipoprotein on Ischemia-Reperfusion Injury in
Spontaneously Hypertensive Rats
(P116-13MM-05)
A. Al-Jarallah
Kuwait University

Abstract
Hypertension is a key risk factor in the development of cardiovascular disease and represents major healthcare
problems in Kuwait and the Gulf region. Elevation in blood pressure was reported to be accompanied by alterations in
high density lipoprotein (HDL) function and composition. The exact role of HDL in cardiac and vascular complications
observed in hypertension is however not clearly understood. HDL and HDL components protected against ischemia/
reperfusion (I/R) injury in vivo and ex vivo in experimental models of myocardial injury. HDL protection against I/R injury
was demonstrated in hearts isolated from normotensive rats. Hearts from hypertensive rats were shown to be resistant
to pharmacological or post-conditioning induced protection. It is not clear however if HDL can protect against I/R injury
in hearts isolated from spontaneously hypertensive rats (SHR). Furthermore, the role of HDL receptor, scavenger
receptor class B type I (SR-BI), has not been previously addressed. In this project, we aim to test the effect of HDL
and specific HDL lipid and protein components in I/R injury is SHR. In addition, we aim to test the involvement of HDL
receptor, SR-BI, and downstream signaling machinery in HDL effects.

KFAS contribution:

KWD 62,554

Total budget:		

KWD 115,104
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The Effect of Metabolic Surgery on the Uncoupling Proteins
(P116-13MM-06)
M. Jamal
Kuwait University
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The Identification of the Toxic Pathways Induced by the Mutant SOD1 Protein
Associated with Canine Degenerative Myelopathy: A Potential Novel Model
for Amyotrophic Lateral Sclerosis
(P116-13MM-07)
T. Alfahad

Abstract

Kuwait University in collaboration with University of Glasgow

Metabolic surgery does not exert its effect through weight loss only but mainly through its metabolic effects that lead to
the resolution of most of the comorbidities including Non-Insulin Dependent Diabetes Mellitus (NIDDM). The purpose
of this study is to study the effect of Metabolic surgery on the uncoupling proteins and whether Metabolic surgery exerts
some of its metabolic and anti-diabetic effect through the browning of fat. We would particularly focus on the expression
of the novel hormone Meteorin-like and its pathways leading to the increased metabolism through the browning of fat.
Male Wistar rats will be divided into 3 groups, each of 20 animals, the first group will serve as control groups: A) normal
control group will receive standard laboratory diet and will be sacrificed at 18 weeks from the start of experiment. B)
Obesity control group will receive a high-fat, high-sucrose obesity-inducing diet consisting of a patty containing 40%
fat, 15% protein and 44% carbohydrates and a jelly cube supplemented with 15% (w/v) sucrose and fructose for three
months since the age of 21 days and will be sacrificed at 18 weeks from the start of the experiment. C) Metabolic
surgery group will receive a high-fat, high-sucrose obesity-inducing diet consisting of a patty containing 40% fat, 15%
protein and 44% carbohydrates and a jelly cube supplemented with 15% (w/v) sucrose and fructose for three months
since the age of 21 days. This group will undergo sleeve gastrectomy surgery at 12 weeks and will be sacrificed at 6
weeks post bariatric surgery. The blood and tissue from the animals in each group will be examined by real time PCR,
Western blot, Elisa and Proteomics analysis for the uncoupling proteins and the Meteorin-like hormone expression.
Also, blood will be taken from human subjects who is going to undergo metabolic surgery prior to the surgery and at 3,
12 and 18 months post-surgery and will be examined in a similar manner.
The uncoupling proteins and the Meteorin-like hormone expression increases in response to bariatric surgery.

Abstract:
Canine degenerative myelopathy (DM), is an adult-onset, progressive neurodegenerative condition that results in
elective euthanasia. A genetic study has established that the occurrence of DM is strongly associated with a mutation
in the Sod1 gene (118G>A) →(E40K). SOD1 mutations have also been identified in approximately 10% of patients
suffering from familial Amyotrophic Lateral Sclerosis (fALS) and there is mounting evidence that DM is potentially
orthologous to human fALS. There are no naturally occurring models of ALS; accordingly, DM may provide new
insights into how SOD1 mutations can lead to the disease. The focus of this project will be an in vitro cell culturebased investigation to identify the cellular mechanisms that are associated with its toxic properties of the SOD1 mutant
protein. Members of our group have engineered a series of in-frame reporter constructs to generate SOD1 fusion
proteins with either a cherry or GFP (EGFP) fluorescent tags. When transiently expressed in transfected cells, the
resultant mutant SOD1 but not wild type SOD1 protein progressively forms SOD1 aggregates that may be toxic to
the cells. This study will test the hypothesis that the (E40K) mutant SOD1 protein is misfolded which in turn activates
cell stress pathways and forms cellular aggregates that ultimately leads to premature cell death. The experimental
approach will test the following possibilities transiently transfected neuronal cells:
1. The presence of mutant SOD1 expression induces cell stress pathways, including endoplasmic reticulum
(ER) stress and the unfolded response (UPR) with associated chaperones.

KFAS contribution:

KWD 93,700

2. Protein processing degradation pathways (autophagy and proteasome pathways) are activated but cannot
prevent SOD1 aggregate formation.

Total budget:		

KWD 111,700

3. Mutant SOD1 has an aberrant association with mitochondria that effects mitochondria function.
4. Following co-expression of wild type and mutant Sod1 cDNAs, the resultant SOD1 proteins do not have the
same toxic effects as the mutant form of the SOD1 protein.
Successful identification of these pathways in vitro will be assessed for their presence in post-mortem DM material.
Identifying the toxic mechanisms associated with mutant SOD1 protein targets is the first step in identifying therapeutic
targets that will have relevance for both DM and fALS.
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KFAS contribution:

KWD 21,682

Total budget:		

KWD 35,182
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Molecular Aberrations among Patients with Myeloproliferative Neoplasms:
Focus on Myelofibrosis
(P116-13MM-08)

Advanced Strategies for Attenuation Correction and Synergistic
Reconstruction in Dynamic Time-Of-Flight PET/MRI
(P116-13MN-01)

S. Alshemmari

T. Alrefae

Kuwait University

Kuwait University in collaboration with Geneva University Hospital, Geneva

Abstract:

Abstract

Myeloproliferative neoplasms (MPNs) are clonal malignant diseases that represent a group of conditions including
polycythemia vera (PY), essential thrombocythemia (ET), and myelofibrosis (MF). The JAK2V617F mutation is the
most common known mutation that leads to progression of one or more classes of MPNs in an individual and is a major
criterion in the 2008 WHO classification for myeloid neoplasms.5% of ET and MF patients carrying a MPL mutation and
is recognized as a clonal marker for these entities.

Early diagnosis and therapy increasingly operate at the cellular, molecular or even at the genetic level. As diagnostic
techniques transition from the systems to the molecular level, the role of multi-modal and multi-parametric imaging
becomes increasingly important. Whole-body hybrid PET-MR imaging is being investigated in clinical setting for
diagnosis and staging, treatment response monitoring and radiation therapy treatment planning of a wide range
of oncologic malignancies. However, quantitative PET/MRI is still challenged by the lack of a reliable and robust
attenuation correction methodology enabling to produce artefact-free and quantitative PET images. Conversely,
substantial progress has been achieved during the last decade in parametric imaging based on full kinetic analysis
using spatiotemporal image reconstruction, which is expected to enter the clinical arena during the next few years to
replace commonly used analysis involving the use of static imaging and semi-quantitative indices.

Calreticulin (CALR) is a calcium-binding protein involved in the signaling and protein ex press ion. CALR mutation
testing is performed to find abnormalities in the CALR gene, which controls the protein calreticulin.
The CALR gene is a novel biomarker critical for diagnosis and characterization of MPN's. CALR mutations occur
in approximately 49-67% of ET and 88% of MF which are negative for JAK2 / MPL mutations. CALR mutations are
associated with longer survival rates in both ET and MF, reduced risk of thrombosis, and superior clinical outcomes
as compared to JAK2 mutated cases. Since Polycythemia Vera (PY) patients do not exhibit these mutations, CALR
testing is, therefore, a valuable tool to distinguish PY patients from those with ET or PMF.
CLAR mutations contribute a major role in MPN pathogenesis; it is clear that CALR will be quickly assimilated in to
World Health Organisation criteria for ET and MF diagnosis. In this work, we will concentrate on the molecular analysis
of CALR gene in patients with MPN. With the CALR test, molecular diagnostics can now identify genetic markers in
approximately 90% of MPN patients. Being able to accurately diagnose and sub classify different forms of MPN is
critical to offering the correct treatment plan and trying to slow progression to acute disease.

KFAS contribution:

KWD 94,700

Total budget:		

KWD 194,746

We request funding to develop and validate in clinical setting novel MRI-guided attenuation correction strategies
for whole-body PET/MR imaging on current and future generation time-of-flight PET-MRI systems with high timing
resolution. A synergistic approach for 40 multi-parametric PET/MRI reconstruction will also be developed through the
implementation of a unified framework enabling direct estimation of parameters by exploiting correlations between the
two modalities (PET and MRI), thus enabling to achieve reconstructions with improved performance compared to what
can be achieved through independent reconstructions for each modality.
We propose a robust methodology enabling to push forward the development and widespread adoption of fully
quantitative multi-parametric PET/MR imaging to routine clinical practice for the assessment and characterization
of disease spread and recurrence. This research involves medical physicists, scientists, physicians and radiologists
working at the Department of Radiology and Medical Informatics of Geneva University Hospital (HUG). and the
Department of Physics and the Department of Nuclear Medicine of Kuwait University, as well as Jaber Al-Ahmad
AI-Sabah Nuclear Medicine and Molecular Imaging Center (JASNMMIC) in collaboration with international academic
partners (Johns Hopkins University, University of Pennsylvania, University of Groningen, University of Southern
Denmark) to achieve our goals.
The collaborating partners foresee to develop innovative approaches for MRI-guided attenuation correction and
synergetic 40 multi-parametric PET/MR imaging. We submit this funding request to boost our research in this area
with the goals to:
A. Develop and evaluate a new approach for regularized compressed sensing MRI using an augmented
Lagrangian scheme to enable clinical implementation of lengthy MR sequences (UTE/ZTE), allowing accurate
delineation of bony structures in clinical whole-body PET/MRI.
B. Develop and evaluate a novel approach for atlas-guided whole-body bone segmentation from conventional
MR sequences using a novel one registration multi-atlas pseudo-CT generation technique.
C. Develop and validate novel approaches for MRI-guided maximum likelihood reconstruction of activity and
attenuation algorithm for attenuation correction in whole-body PET/MR imaging by imposing MRI spatial and
CT statistical constraints on the estimation of attenuation maps.
D. Compare the different attenuation correction approaches implemented in the previous 3 work packages
using simulated and clinical PET/MRI studies for a variety of indications where aligned CT is available as
reference for evaluation and propose a novel hybrid approach combining the advantages of each technique.
E. Develop and validate a novel and robust synergistic approach for 4D multi-parametric PET/MRI reconstruction
by implementing a unified framework for direct estimation of parameters depending jointly on both modalities
by exploiting correlations between PET and MRI, thus enabling to achieve reconstructions with improved
performance compared to what can be achieved through independent reconstructions for each modality.
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KFAS contribution:

KWD 25,500

Total budget: 		

KWD 59,350
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Bubbles in the Hotel/Lodging Real Estate Sector
(P116-17IM-02)
F. Almudhaf
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Education for Sustainability: Training Educators and Civil Society Leaders in
Participatory Environmental Research and Action 					
(P216-44WE-02)
E. Franceschinis

Kuwait University

The en.v Initiative

Abstract
We test for the presence of bubbles in lodging/hotel real estate investment trusts (REIT) sector in the US over the
period 1993 to 2015 using Phillips, Shi and Yu (2015 a,b) model. The data is obtained from SNL real estate database.
In addition, we will develop trading strategies aiming to profit from forecasting the bubble. We will compare riskadjusted performance measures of these trading rules with a simple buy-and-hold approach. Our study increases our
understanding to the emerging and under researched area of lodging REITs in response to calls by Liu (2010) and
Manning et al. (2015). Results of our paper are of interest to practitioners and investors who attempt to develop trading
rules that utilize the signals given through bubble detection.

KFAS contribution:

KWD 5,000

Total budget: 		

KWD 11,775

Identifying Systems Models Characteristics Affecting the Propagation of a Change
(P116-18QS-01)
N. Almasri
Gulf University for Science and Technology

Abstract
System development is becoming more challenging with the increased complexity of software and frequent applied
changes to accommodate the rapidly changing technologies and user requirements. Software design is a critical phase
of Systems Development Life Cycle. Design decisions made at this phase will not only affect the functionality of the
resulting software product but also affect its performance as well as the speed to apply a change later on during the
maintenance phase. In this research we focus on discovering design decisions which affect the propagation of a change
applied to the software during the maintenance phase. Our research focuses on investigating the correlation between
certain model characteristics and the impact of a change applied to the software later on during the maintenance
phase. Our goal is to identify better design patterns which allow for minimum propagation of a change. Our work is
mainly concerned with designing state-based system models with enhanced design decisions in an effort to simplify
and speed up the maintenance process in order to rapidly react to changes in technology and in user requirements. In
a previous research, we proposed a mechanism to quantify the impact of a change applied to software. This research
builds on top of the previous research by investigating design decisions which minimize this impact.

KFAS contribution:

KWD 9,700

Total budget: 		

KWD 17,700

Abstract
The proposed program aims to build the capacity of local educators and civil society leaders to engage Kuwait’s
youth in participatory research/conservation projects aimed at environmental protection and sustainability. Similar
to other countries in the region and across the globe, Kuwait is currently facing a number of important threats to
the environment including in areas of waste management, biodiversity monitoring and assessment, air quality, and
climate change. Although a number of public agencies, scientists and civil society organizations/volunteer groups
are increasingly trying to tackle these issues, their impact to date has been limited due to a lack of collaboration and
knowledge-sharing among key stakeholders and limited engagement of Kuwait’s large youth population. Specifically,
primary interaction with local stakeholders over recent years has demonstrated that the data collected by researchers
and public institutions is not easily accessible to non-scientists such as civil society leaders and educators who wish
to generate greater awareness about the country’s environmental challenges amongst the general public, particularly
the youth.
With these challenges in mind, en.v aims to develop a pilot “Educating for Sustainability” capacity-building program to
provide educators and civil society leaders with training opportunities in the fields of environmental science, research,
and project development. Training will highlight the use of innovative methodologies, products and solutions in
conservation efforts, and will be delivered in partnership with an international expert on participatory environmental
research and protection projects. Following the two-day workshop, participants will be invited to apply for a total of
five small grants to implement environmental research/conservation projects engaging youth. en.v will then provide a
platform for participants to share their findings with each other and the general public. en.v will also provide mentoring
and support to the subgrantees, and conduct a final evaluation of the pilot study to gather lessons learned and inform
future program activities.

KFAS contribution:

KWD 21,790

Total budget:		

KWD 25,791

A Modular Multi-Terminals PV Interfacing System
(PN17-15EE-01)
B. Alajmi
Public Authority for Applied Education and Training

Abstract
In this project, an interface system of PV arrays at medium-voltage level using power electronics converters is
proposed. The proposed system consists of many low-power low-voltage PV modules. Each module has a low-cost
dc-dc converter integrated with a maximum power point tracking (MPPT) controller to extract the maximum power
and boost the output dc voltage. The PV modules are connected to H-bridge coupled with a high frequency multisecondary winding to convert the dc output voltage from the PV to high-frequency ac. Each secondary winding is
connected to a diode rectifier bridge followed by a small capacitor to filter the dc output voltage. All the secondary
windings are connected in series to boost the dc-output voltage from low-voltage level at the PV module terminal to
medium-voltage level. An inductor is added in the output side to smooth the output current and to make each module
appear as a current source. Finally, all the PV modules are connected in parallel through the aforementioned described
converters and the produced power is collected through a capacitor bank. One of the main advantageous of this system
is dedicating converter to each PV module to allow efficient operation under partial shading conditions and to enhance
the reliability of the system. A high-power dc-ac converter such as Neutral Point Clamped (NPC) or multilevel converter
is utilized to deliver the harvested power to the ac grid by regulating the dc-link voltage at proper level. Simulation and
experimentation results are provided to demonstrate the validity of the proposed system.
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KFAS contribution:

KWD 4,404

Total budget: 		

KWD 4,454
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Continuous Synthesis and Isolation of Magnetic Nanoparticles Using Droplet
Microfluidies for Wastewater Treatment
(PN17-24SC-01)

Versatile Polymers for Organic Field Effect Transistors: Sustainable Materials
for Photovoltaic Cells and Sensing Applications
(PN17-34SC-01)

E. AlHetlani

B. Alameddine

Kuwait University

Gulf University for Science & Technology

Abstract

Abstract

In this proposed project, we aim to fabricate a robust and high throughput miniaturized platform which can serve for
continuous synthesis and isolation of magnetic nanoparticles (MNPs). Droplet microfluidics enhances control over
each stage of the synthesis process, provide greater particle yield, and ease of scale-up. Additionally, MNPs prepared
in droplet reactors to improve the mixing efficiency in microfluidic channels, and further reduces the particle size
distributions.

We propose the design, synthesis and characterization of new semiconducting polymers. An investigation of more
environmentally friendly synthetic procedures to make these materials will also be explored. Organic field effect
transistor devices will be fabricated from these polymers in two of the most advanced laboratories in this field after
signing an official mutual agreement in this prospect. Making new materials for applications in the sustainable energy
sector will highlight the prominent role of the State of Kuwait in its international efforts to find innovative solutions for
present challenges and will thrive in its academics with deeper expertise in a prominent field of applied sciences and
technology.

The work will comprise an extensive study of the synthesis and separation of MNPs in continuous flow at very high
throughput utilizing various microfluidic device designs, carrier oils, surfactants and other factors. In addition, a thorough
characterization of the freshly prepared MNPs will be carried out to investigate the effect of the above parameters on
the MNPs shape, size, morphology and composition. These synthesized nanoparticles will be used as photocatalysts
for wastewater treatment.

KFAS contribution:

KWD 49,900

Total budget: 		

KWD 104,390

Hybridization Appraisal of Forward Osmosis and Membrane Distillation
Processes for Seawater Desalination
(PN17-25EM-01)
M. Ahmed
Kuwait Institute for Scientific Research in collaboration with Ministry of Electricity and Water

Abstract:
The increasing demand for freshwater and scarcity of natural sources of freshwater in the State of Kuwait have led the
country to turn to the Arabian Gulf seawater as a main source to produce freshwater through conventional desalination
processes. Multi-stage flash distillation (MSF) and reverse osmosis (RO) technologies are currently being utilized in
the existing desalination plants of the Ministry of Electricity and Water (MEW) of Kuwait. However, these processes are
prohibitively expensive and energy-intensive. Additionally, these technologies provide low water recovery and produce
high levels of brine discharged to the sea. Furthermore, these systems are sensitive to the corrosion and scaling
problems as well as fouling. Consequently, innovation in non-conventional desalination technologies is substantially
needed. The non-conventional membrane separation elements, methods, and systems have been substantially
developed through intensive research over a number of years. These research studies have produced a number of
promising systems including the newly developed hybrid membrane system, using forward osmosis (FO) and membrane
distillation (MD), as one of the sustainable solutions for seawater desalination applications in the foreseeable future.
Such an innovative hybrid system promises a number of advantages and can avoid the limitations of MSF and RO.
Despite these advantages, this hybrid system has still not been developed for commercial applications, and, thus,
there is a great opportunity to take lead in the development and innovation in this particular area of research.

KFAS contribution:

KWD 84,025

Total budget:		

KWD 198,425

Development of Advanced Perovskite Solar Cells
(PN17-34SC-02)
Y. Abdulraheem
Kuwait University

Abstract
Interest in perovskite solar cells has increased rapidly over the last few years due to perovskite’s great potential
as a light harvester. Perovskite solar cells are composed of a perovskite based light absorbing material in between
an electron transport layer (ETL) and a hole transport layer (HTL) as well as front and back electrodes. The main
limitations preventing perovskite solar cells from commercialization is its limited small size, instability rapid degradation
in ambient conditions. This project aims first at developing perovskite solar cells greater than 1cm2 and with power
conversion efficiencies larger than 15%. The perovskite solar cell will then be further improved through the optimization
of the ETL and the HTL in terms of researching different materials and thicknesses for the ETL and focusing on different
thicknesses for the HTL. The front electrode will also be optimized in terms of its electrical conductivity, absorption and
work function through use of different fabrication techniques. Research into the stability of the solar cell will include
addition of metal ions to the perovskite and its possible effect on improving stability. Finally, research will include
modelling of both perovskite solar cells and tandem solar cells that include both a perovskite based top cell and silicon
based bottom cell.

KFAS contribution:

KWD 171,600

Total budget:		

KWD 297,300

Therefore, the scope of this study will assess the viability and efficiency of a hybrid system of the FO-MD technology
for seawater desalination. Furthermore, the conceptual design of a commercial plant model and basic technical
specifications will be developed in this study in order to pave the way for the implementation of this technology
on a semi-commercial scale-level in Kuwait for future commercial applications as well as for further research and
development. The most important deliverables of this study will include a referenced scientific and technical knowledge
base on the performance characteristics of the proposed technology.

KFAS contribution:

KWD 49,117

Total budget:		

KWD 263,247
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Solar Cells Efficiency Improvement Using Optical Nanostructures Coating Layers
(PN17-35EE-01)
A. Hajjiah

RESEARCH DIRECTORATE | Research Grant | New Projects

Experimental Study to Investigate the Effect of Nano-Particle on Improving
Heavy Kuwaiti Oil Recovery
(PN17-35EP-01)
O. Alomair

Kuwait University

Kuwait University

Abstract
Energy harvesting is an indispensable area of research for both developed and developing countries. In this proposal,
mechanical energy in oscillating systems will be considered for harvesting, which includes a myriad of applications
such as wave energy converters, sensors, and biomedical engineering. This project aims to explore the fabrication
and characterization of an energy harvester based on Polyvinylidene Fluoride (PVDF) aligned nanofibers generated
by the electrospinning technique. The electrospinning technique allows the applications of high DC-Voltage which will
enhance the formation of enough polarization inside β-PVDF, to support parallel β-sheets. Moreover, the nanofibers
will be aligned in fabrication by adding a collector with a high rotator speed (up to 2000 rpm) or by applying both electric
and magnetic fields at the collector side of the electro spinning faility. Also, Carbon nanotubes (CNTs) will be added
in-situ to enhance the performance of β-sheets and consequently enhance the efficiency of piezo-electricity of the
formed nanofibers, taking into consideration the mechanical properties of the host PVDF such as strength, stiffness,
and toughness. Then, the piezoelectric sensitivity of our synthesized nanofibers can be tested through an initiated
piezoelectric analysis setup.

KFAS contribution:

KWD 8,000

Total budget:		

KWD 18,400

Aligned PVDF Nanofibers Embedded with Carbon Nanotubes for Energy Harvesting
(PN17-35EE-02)

Abstract
Worldwide demand for oil has led to the need to exploit even unconventional oil resources, such as heavy/extra-heavy
crude oils. Most likely, progression and recovery of heavy oil (HO) requires great energy and water intensive, which
consequently results in environmental impacts. Therefore, it is necessary to explore new ideas and alternatives, such
as nanoparticles (NPs), in the field of in/ex-situ upgrading and recovery to improve current technologies and make
them both environmentally friendly and cost-effective. The main objectives of applying nanoscale materials in oil
reservoirs are the remediation of formation damage, enhancing volumetric sweep, improvement of energy efficiency,
mobility control, reduction of environmental impacts, and ultimately, improving incremental recovery of oil reservoirs.
This project is aimed at understanding the behavior and flow characteristics of heavy crude oil resulting from NPs
injection in EOR process. Although the use of NPs is not new, but the ability to monitor the NPs distribution in the fluid
and core is not yet investigated. Therefore, the main objective of this study is to develop a new approach of real time
imaging, under reservoir conditions, the injected NPs in core sample and NPs solution in crude oil.
This can be accomplished by investigating the effects of different Nano-fluids on the recovery of heavy oil using
different types of rock samples (synthetic and real). The investigation will include heavy crude oil viscosity reduction,
wettability alteration, and interfacial tension reduction during nano-fluids flooding process. The objective will also be
extended to study the formation damage resulting from the use of NPs by applying state-of-the-art real time 2-D/3-D
imaging technology before, during, and after NPs injection.

N. Shehatah

Finally, a comprehensive explanation of the effect of various nano-fluids in Kuwaiti heavy oil recovery from reservoir
rocks will be conducted. Ultimately, this study will yield the most optimum Nano-fluids need to be considered for
successful application of NPs injection to enhance oil recovery of Kuwaiti heavy oil reservoirs. It will also answer most
discrepancies in the clarification of the behavior of NPs when injected inside rock.

Kuwait College of Science and Technology

KFAS contribution:

KWD 140,850

Abstract

Total budget: 		

KWD 225,135

Energy harvesting is an indispensable area of research for both developed and developing countries. In this proposal,
mechanical energy in oscillating systems will be considered for harvesting, which includes a myriad of applications
such as wave energy converters, sensors, and biomedical engineering. This project aims to explore the fabrication
and characterization of an energy harvester-based on Polyvinylidene Fluoride (PVDF) aligned nanofibers generated
by the electrospinning technique. The electrospinning technique allows the applications of high DC-Voltage which will
enhance the formation of enough polarization inside β-PVDF, to support parallel β-sheets. Moreover, the nanofibers
will be aligned in fabrication by adding a collector with a high rotator speed (up to 2000 rpm) or by applying both electric
and magnetic fields at the collector side of the electrospinning facility. Also, Carbon nanotubes (CNTs) will be added
in-situ to enhance the performance of β-sheets and consequently enhance the efficiency of piezo-electricity of the
formed nanofibers, taking into consideration the mechanical properties of the host PVDF such as strength, stiffness,
and toughness. Then, the piezoelectric sensitivity of our synthesized nanofibers can be tested through an initiated
piezoelectric analysis setup.

KFAS contribution:

KWD 9,000

Total budget:		

KWD 9,000
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Benchmarking the Energy Use Intensity of Kuwait's Residential and
Commercial Building Sectors
(PN17-35EV-01)
E. Aazar and B. Al-Aifan
Kuwait Municipality

Abstract
Benchmarking the energy performance of Kuwait's building sectors is an essential step to: (1) understand the drivers of energy
consumption (e.g., building size, age, type of air conditioning systems, etc.); (2) identify potential retrofitting opportunities; (3)
identify potential demand-side management opportunities; and (4) guide future energy conservation policies and strategies.
This project starts by gathering macro and micro energy performance data from the residential and commercial building
sectors of Kuwait, such as aggregate energy intensity values for buildings as well as detailed time-dependent energy profiles
(e.g., peak and off-peak cycles). Then, a variety of energy analytics techniques are applied to analyze the studied buildings
and classify, or benchmark, their performance to guide decision-making. Various distinct, yet complimentary, statistical
analysis techniques will be used for this purpose, namely "descriptive", "clustering", " decision-tree", and " regression"
analyses. The first main outcome of this project is a quantification of the average energy intensity (expressed in KWh/m2/
year) of the building stock as well as detailed information on the variability in results (e.g., standard deviation, confidence
intervals, minimum/maximum, percentiles, etc.). The second main outcome is a micro analysis of how the above results
vary for different building characteristics and over time (e.g., throughout the day or between seasons). Finally, results will
be integrated in a user-friendly tool for use by decision-makers from different backgrounds. It is important to highlight that
the investigators have extensive experience in benchmarking the performance of buildings. They have led similar effort in
projects sponsored by the National Science Foundation (NSF) in the United States (US), analyzing large datasets on the US
commercial building stock. Recently, they have conducted similar efforts on buildings in Abu Dhabi, UAE.

KFAS contribution:

KWD 7,154

Total budget: 		

KWD 10,000
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Quantifying the Impact of Human Actions on the Energy Performance of Kuwaiti
Residential Buildings
(PN17-35EV-02)
E. Aazar and B. Al-Aifan
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Man and Human Society in Literature of Ismail Fahad Ismail, A Critical Study
(PR17-11AA-01)
S. Arkadan
Gulf University for Science and Technology

Kuwait Municipality

Abstract

Abstract:
Buildings consistently consume more energy than the estimations made during the design phase, including low-energy
and green-certified buildings. The traditional approach to address this problem has been to further develop and adopt
energy-efficient building designs and components, such as, low-energy air conditioning or lighting systems. In recent
years, there has been a growing interest to evaluate how occupants and facility managers operate buildings and the
resulting impact on building energy performance. Studies in the field confirm that actions taken, or not taken by people,
highly impact energy consumption and should be properly understood to avoid rises in energy use levels. These findings
have motivated researchers to quantify the impact of human actions on building performance and propose strategies
to reduce energy consumption without necessarily investing in building design changes and retrofits. However, humanfocused building energy research remains (1) scarce in literature, (2) mostly focused on western countries with results not
applicable to extreme weather conditions such as in Kuwait, and (3) limited to simplistic analysis approaches, overlooking
combined effects or uncertainty in multiple parameters. This research addresses the mentioned gap in Kuwaiti literature
by evaluating and quantifying the impact of actions taken by occupants on the energy consumption of the residential
building sector. To this end, building energy models of Kuwaiti residential buildings will first be developed and calibrated.
Parametric variations on the models will follow using a variety of data analysis techniques include (a) differential, (b)
fractional factorial, and (c) Monte Carlo analyses. The results of this study will confirm how important human behavior
and actions affect energy consumption in the residential building sector, setting the stage for human-focused solutions
that aim to reduce the energy intensity of the sector.

This study is a scientific critical study in the works of the creative Kuwaiti writer Ismail Fahad Ismail. It aims to achieve a number of
scientific, literal and aesthetic objectives preceded by the definition of the literature domain by its cultural - literal art inside and outside
Kuwait. Achieving this was through the provision of the writer and his methods of innovation and how to treat the realities and challenges
of his current and future surrounding environment and society. In addition to focus on the distinctive and innovative language of the writer
and how it is used in the presentation of his vision of reality and challenges and to use the solutions in various fields (cultural and social)
to which he refers. This is the language that characterizes his writings, and made him a pioneer Kuwaiti novelist.

KFAS contribution:

KWD 5,300

Total budget: 		

KWD 5,300

Sustaining the Competitive Identity of Kuwait: The Role of Elite and Social
Media Users
(PR17-11AM-01)
Y. Abdelrahim

KFAS contribution:

KWD 6,801

Gulf University for Science and Technology

Total budget:		

KWD 10,000

Abstract

Kuwait Institute for Scientific Research

This project examines role of elite and social media users in promoting the image of Kuwait globally and sustaining Kuwait’s
‘competitive identity’. The concept of ‘competitive identity’ goes beyond the idea of ‘nation branding’ that focuses on the role of
government. In the ‘competitive identity’ theory, people are essential component of branding the image of a nation. Kuwait has been
recognized globally for its humanitarian role through traditional diplomacy and public diplomacy. While the impacts Kuwait have made
through traditional diplomacy and public diplomacy has been regionally obvious, they have not been assembled nor emphasized at
the global level to strengthen the image of Kuwait. The project is structured into two phases. In the first phase, the project will explore
strategies, substance, and symbolic actions that Kuwaiti elite and social media users propose to strengthen the image of Kuwait at
the global level. The second phase will be dedicated to the production of an iconic visual identity. In this phase, students of the Gulf
University for Science and Technology will participate in developing an iconic visual identity for the State of Kuwait.

Abstract

KFAS contribution:

KWD 4,500

The most common sources of harmful pollutants (e.g., toxic and odorous chemicals) in built-up environment are
industrial, restaurants, institutional and hospital laboratories. Depending on thermal stability and airflow re-circulations,
effluents can be transported toward fresh air intakes and contaminate indoor air causing health problem to the buildings'
occupants. Unfortunately, the most dispersion models are not adapted to analyze such problems, since they were
developed for an isolated building and among building arrays. This study will focus on dispersion of hazardous pollutant
release and its dispersion, based on simulation of the behavior of wind flow and pollutants from a point source in the
vicinity of buildings with changes in atmospheric stability and different building configurations. The computational fluid
dynamics (CFD) models incorporating different three-dimensional k-e turbulence models will be used in this numerical
simulation. To do so, the atmospheric conditions of Kuwait will be used to study the dispersion of pollutants released
from refinery emissions over Ali Sabah Al Salem areas pilot study. The reasonable numerical model will be selected
using experimental data from a wind tunnel to evaluate and validate the numerical results using the data qualitatively
and quantitatively. The results will show the influence of thermal stability and building configurations on the atmospheric
flow and pollutants dispersion in building cavity. The results will be helpful in establishing guidelines with practical
recommendations regarding safe placement of intakes to avoid pollutants re-ingestion within built environments with
prevalent atmospheric conditions any future urban development. Therefore, it can be summarized that the objectives
of this study is to achieve the following: (a) what are the main characteristics of dispersion of the localized sources in
built-up area; (b) what are the airflow structure in the building cavity; (c) what is the best position of stacks on roofs;
and (d) what is the building configuration to reduce the pollutant concentration.

Total budget:		

KWD 4,500

Pollutant Dispersion within Built-Up Environment Under Changes of
Atmospheric Stability and Building Configurations
(PN17-44SE-01)
M. Yassin

KFAS contribution:

KWD 26,700

Total budget: 		

KWD 109,700

138

A Framework to Integrate Smartphones as A Mobile Learning Tool in Kuwait
University
(PR17-11TT-01)
F. Al-Khezzi
Kuwait University

Abstract
Smartphones today are ubiquitous and are influencing our everyday life and have unsettled many age-old tasks, activities, devices,
gadgets, tools and technologies with their redefined usage and definitions. They have relatively strong computing capability built
into small sizes, their connectivity and are equipped with intuitive operating systems, smart sensors and applications. They have
become excellent contrivance as an instant learning content provider, prompt and handy communicator, productivity agent and a
multipurpose device. The understanding of parameters which govern their customized and personalized integration is the key to a
successful acceptance and assimilation of this device as a learning tool. Technology acceptance models are used in studies aimed
at predicting and explaining the user’s behaviors towards the acceptance and usage of new technologies. This research reports the
findings which focused on analyzing the acceptance of smartphones as learning tools by comparing the College of Kuwait University.
This research will formally develop a framework to integrated Smartphone as a mobile learning tool.inequalities in outcome.

KFAS contribution:

KWD 22,761

Total budget:		

KWD 48,591
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Effect of Three Carbohydrates on the Growth of Nile Tilapia, Water Consumption
and Water Quality in A Biofloc System
(PR17-12SL-01)

Evaluating the Potential Use of Lytic Bacteriophages to Reduce Salmonella
Contamination in Refrigerated Chicken Products
(PR17-12SL-06)

M. Ridha

H. Al-Hashash

Kuwait Institute for Scientific Research

Kuwait Institute for Scientific Research

Abstract

Abstract

The biofloc technology (BFT) is a unique ecosystem consisting of aggregates of microbes, algae, protozoa, bacteria,
uneaten food, and fish wastes suspended in water. BFT is used to improve water quality of the fish culture unit with
zero water exchange. In BFT, carbohydrate is added as carbon source and energy in suitable amounts to force the
heterotrophic bacteria to remove nitrogen in fish wastes and to utilize (immobilize) it in protein synthesis needed for
the bacteria growth and multiplication.

Salmonella contamination is one of the principal causes of food poisoning, especially when related to poultry products.
Different chemical and physical procedures are being applied to reduce Salmonella contamination both in poultry
farms and in slaughter plants. However, the emergence of multidrug-resistant (MDR) Salmonella affected the efficiency
of a number of frequently used antibiotics. Recently, bacteriophages, which are viral predators that only infect and
multiply within their specific bacterial hosts, have been considered as a promising biocontrol method effective against
foodborne pathogens, especially Salmonella. In addition, the post-slaughter treatment of poultry carcasses and skin
demonstrated a great success in decreasing Salmonella contamination in processing plants. In the previous study
FB099K, bacteriophages demonstrated a pronounced effect on a local persistent MDR Salmonella Enteritidis in
addition to other Salmonella serotypes.

This project aims to test the effect of three locally available carbohydrate sources: sugar, wheat flour and malt flour on
the initiation and sustaining of the biofloc, and to evaluate the effect of biofloc on Nile tilapia growth, feed conversion,
fish production rate, ammonia removal and water quality, reducing water consumption and amount of discharged
effluent and the economics of tilapia farms.
The project consists of six tasks:
• Mobilization;

KFAS contribution:

KWD 14,400

Total budget:		

KWD 89,900

• Evaluation of the biofloc system;
• Monitoring the incidence of infectious diseases, bacterial load, and biofloc composition;
• Biochemical analyses;
• Economic assessment of the biofloc system and
• Data analyses and reporting.

KFAS contribution:

KWD 16,600

Total budget:		

KWD 89,120

Tissue Culture Technology Development for the Micropropagation Of Native
Plants of Kuwa it
(PR17-12SL-04)
L. Al-Sabah
Kuwait Institute for Scientific Research

Abstract
Native plants are the key components of the biological diversity of a particular region and they are well adapted to the
local climatic conditions. Kuwait’s native plant ecosystem has been greatly damaged due to anthropological activities.
Several native plants are in endangered condition. Propagation and conservation of native plants are required for
the desert greenery development, desert rehabilitation, and native plant biodiversity conservation. Due to the harsh
environmental conditions of Kuwait, it is difficult to produce large quantities of native plants through natural means of
plant propagation. Native plant seed collection and nursery establishment are difficult and highly expensive under
Kuwait’s climatic conditions. Plant tissue culture technology can be used an alternative tool for large-scale plant
production and native plant germplasm conservation purpose. Protocols for the tissue culture method of propagation
are not available for the native plants of Kuwait except two perennial native shrubs (Lycium Shawii and Ochradenus
buccatus). Therefore, micropropagation technology is proposed to develop for several perennial native plants species
(Caligonum polygonoides, Farsettia aegyptia, Helianthemum lippii, Halaoxylon salicornicum, Astragalus sieberi, Acacia
pachycerus, Cenchrus setigerus, Lasiurus sindicus, panicum turgidum, and Pennisetum divisum). The main objective
of this project is to develop micropropagation technology for selected native plants of Kuwait. The major output of this
project can be used in the Kuwait desert rehabilitation program.

KFAS contribution:

KWD 44,500

Total budget:		

KWD 155,680

140

Studies on the Biogeochemical Role of Dolomite Forming Microbes Isolated
from a Kuwaiti Sabkha
(PR17-12SL-10)
H. Mahmoud
Kuwait University in collaboration with University of Toronto

Abstract
Dolomite is an important carbonate rock for oil and gas exploration. It is characterized by a high porosity and permeability
that make dolomite an ideal hydrocarbon reservoir rock. Despite centuries of research, the origin of dolomite remains
one of the most debated subjects in sedimentary geology, often referred to as “the Dolomite Problem”. This problem
stems from the inability of precipitating dolomite in abiotic laboratory experiments simulating the environmental
conditions where dolomite is found in addition to the abundance of dolomite within Precambrian sedimentary rocks
and its scarcity in younger sediments.
The east coast of the Arabian Peninsula is considered one of the rarest places on the planet where dolomite are still
forming and can be found in the upper sediment layers in salt flats or hypersaline lakes known by sabkha. Experiments
in recent years conducted with microorganisms have provided a fundamentally new approach to understand the
mechanism of dolomite formation. However, the few studies addressed the dolomite formation from the Arabian Gulf
sabkhas (i.e. Qatar and Abu Dhabi) did not reach any conclusive findings about the microbial contribution to dolomite
formation in the region.
The aim of this project is to evaluate the microbial role in dolomite formation in Kuwaiti sabkha samples using state-ofthe-art techniques in gene studies and geochemical approaches. The microbial diversity and functionality of the sabkha
microbes will be assessed using metagenomic and metatranscriptomic approaches as well as microcosm experiment.
On the other hand, studying the geochemical profile of the mat samples and identifying dolomite in various sabkha
sample layers will be assessed using microsensors, powder x-ray diffraction (XRD), inductively coupled plasma mass
spectrometry (ICP-MS) and high performance liquid chromatography (HPLC).

KFAS contribution:

KWD 10,000

Total budget:		

KWD 17,000
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Implementation of Mutation Induction to Improve Barley Production under
Harsh Environmental Conditions (The Case of Kuwait)
(PR17-12SL-12)

Assessment of Risk of Cataract among Interventionalists and Actions on
Prevention
(PR17-13NR-01)

H. Al-Menaie

M. Alnuaimi

Kuwait Institute for Scientific Research in collaboration with International Atomic Energy Agency (IAEA)

Ministry of Health

Abstract

Abstract

Increased agricultural production in arid and semiarid regions is a major challenge due to their harsh climatic and
environmental conditions. Almost 95% of the feed for livestock are imported, and intensive cultivation of mutant multipurpose crops adaptable to Kuwait’s harsh environmental conditions is required to enhance crop production in Kuwait.
Production of mutant crop varieties with enhanced traits such as increased yield and nutrition and tolerance to biotic
and abiotic stresses could enhance agricultural production to a great extent. In conventional breeding, the induction
of a desirable trait into a commercial line necessitates the crossing of the elite variety with the species of interest and
requires at least eight to ten generations to obtain the genotype with improved agronomic traits, whereas mutation
breeding consumes comparatively lesser time to produce mutant varieties. The current study addresses this gap and
evaluates the potential of mutation breeding to breed new improved crop varieties with desirable characteristics in an
economically feasible manner within a short span of time in Kuwait. The project is aimed at enhancing sustainable
forage production through the application of nuclear and biotechnology techniques in barley breeding programs in
Kuwait.

Conventionally radiation as radio-pharmaceuticals or as x-rays or high energy radiations has been used in radiation
departments (Nuclear Medicine, radiology and radiotherapy/ Radiation Oncology). There has been growing use of
radiation mainly as x-ray fluoroscopy in clinical departments outside the imaging and therapy departments in recent
years [1]. Unfortunately, clinicians in these departments (Cardiology, Electro-physiology, Vascular surgery, Urology,
Orthopedic surgery, Gastroenterology to name a few) are not trained in radiation protection and that poses risks to
patients and staff.

The major objectives are to support capacity building, to introduce improved practices and methodologies for barley
mutation breeding and to develop local genotypes that are tolerant to drought and salinity with better feed quality
in Kuwait. The project constitutes eight tasks which are Mobilization, Induced Mutagenesis, M1 Generation in the
Greenhouse, Land Preparation and Soil Physical and Chemical analysis, Planting of M2 Seeds in the Field, M2 Mutant
Screening and Evaluation, Planting of M3 Seeds in the Field, and Reporting. The anticipated outcomes are increased
barley productivity by cultivating a novel set of barley mutant lines adapted to Kuwait’s environmental conditions and
establishing effective infrastructure and validated protocols for sustainable barley breeding program in Kuwait.

KFAS contribution:

KWD 44,800

Total budget:		

KWD 238,627

Depression, Disordered Eating and Obesity: A Qualitative Study
(PR17-13MC-01)
N. Scull
Fawzia Sultan Educational Company in collaboration with American University of Kuwait

Abstract

This is a new observation and it has created new areas of research in which many countries in world are currently
showing interest. Radiation induced cataract is a major threat among staff working in interventional suites. Nearly 16
million interventional procedures are performed annually in USA and the work load in most countries is quite large and
is increasing. In Kuwait, there are more than five thousand interventional procedures performed every year. Roughly
60 doctors and 300 paramedical staff are involved in these procedures. They are scattered in Mubarak hospital, Sabah
Alahmad Urology center, Chest Disease hospital, Jahra and Al Sabah hospitals.
The International Commission on Radiological Protection has reduced dose limit for staff by a factor of 7.5 (from 150
mSv/y to 20 mSv/y). At the moment no information is available on eye doses in staff working in interventional suites in
Kuwait and there is similar lack of information from neighboring countries in the region. With increasing emphasis on
radiation induced cataracts and reduction in threshold dose for eye lens, there is a need to assess the radiation doses
to staff working in interventional suites in Kuwait and implement actions on avoidance of cataract.

KFAS contribution:

KWD 47,000

Total budget:		

KWD 61,760

CO Oxidation Activity of Chromia Nanoparticles Dispersed on High Surface
Area Graphene, Graphene Oxide or Alumina Support Materials
(PR17-14SC-01)
A. Ali

Obesity affects 43% of men and 59% of women in Kuwait (Ng et al., 2014). This is the highest rate of obesity among
adults in the Middle East and in the top ten in the global population. Despite surmounting evidence of genetic, diet, and
lifestyle factors that contribute to obesity, there is a lack of consensus regarding the relationships between depression,
disordered eating patterns, and obesity. The purpose of this study is to interview people in Kuwait regarding their
emotional wellbeing, their eating habits and perceptions of food, and how they feel these factors impact their weight
and overall quality of life. Given that there may be a reciprocal relationship between depression and obesity based on
previous studies, we also want to understand how people's weight impacts their emotional wellbeing. This study will
be used to shed further light on the results of a previous, quantitative study (Psychological risk factors of obesity: using
the eating attitudes test-26 and the patient health questionnaire - 9 as indicators). The interviews will be analyzed using
content analysis and the themes generated will be used to gain a deeper understanding of how socio-cultural variations
in Kuwait influence these relationships. The purpose of this project to help physicians and allied health professionals
identify the psychological risk factors of disordered eating and obesity to provide a more holistic, evidence-based
approach to clinical and lifestyle interventions for their patients with the goal of reducing the burden of obesity and
associated risk factors in Kuwait.

KFAS contribution:

KWD 3,465

Total budget:		

KWD 3,665
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Recent studies under the leadership of Dr. Madan Rehani published in reputed medical journals have demonstrated
eye lens opacities among 38 to 53% of main operators and 21-45% of nurses in cardiac catheterization labs. These
lens opacities have the potential to lead to cataract.

Public Authority for Applied Education and Training in collaboration with Kuwait University

Abstract
Catalytic oxidation of carbon monoxide (CO) is of both environmental and industrial importance. To date, it remains
challenging to use cheap and commercially available non-noble metal based catalysts to oxidize CO at low
temperatures. Herein, we report a new class of semiconductive chromia NPs supported on conductive graphene oxide
(GO) or graphene nanosheets via different preparation techniques to control the morphology, particle size and surface
area properties via different characterization techniques such as XRD, XPS, UV-Vis, N2 Sorpometry, TEM and HRTEM
then testing the synthesized nanocatalysts efficiency toward CO oxidation at low temperatures. For control purposes,
unsupported or alumina-supported chromia NPs will also be reported.

KFAS contribution:

KWD 37,950

Total budget:		

KWD 189,966

143

RESEARCH DIRECTORATE | Research Grant | New Projects

RESEARCH DIRECTORATE | Research Grant | New Projects

Optical Nanosensors with Integrated Flexible Printed Nanoantennas for
Water Quality Monitoring
(PR17-15EE-01)

New Efficient and Accurate Discontinuous Galerkin Methods for Stochastic
Differential Equations Arising in Biology, Finance, and Mechanical Engineering
(PR17-16SM-04)

N. Shehata

H. Temimi

Kuwait College of Science and Technology

Gulf University for Science and Technology

Abstract

Abstract

This project introduces an autonomously managed sensor network for water quality monitoring with two major
contributions; design of optical nanosensor and developing printed nano-antennas for sensor nodes. Firstly, it is aimed
to design optical nano-sensors to detect a set of parameters which indicate the water quality, such as dissolved
oxygen concentration, PH, and tiny pollutants. These optical sensors use cerium oxide (ceria) nanoparticles as active
sensing material due to the higher surface-to-volume ratio with corresponding higher sensitivity. The optical sensing
mechanism is better than the electrochemical one with no need of reference electrodes. On the other hand, the used
sensor nodes for communication will be embedded with printed flexible antennas using conductive nanoparticles
ink. That can reduce the cost of antennas which depend on clean room processes of lithography and etching. Also,
the usage of conductive nanoparticles ink is more efficient compared to the bulky ink for lower surface losses and
consequently larger radiation area. In our proposed system, the targeted network is controlled by an automated largescale management platform that handles data collection, analysis, visualization and decision support with minimum
human intervention. Hence, our automated flexible sensor network can be used through water quality monitoring over
large scale distance.

KFAS contribution:

KWD 49,900

Stochastic differential equation (SDE) models play a prominent role in a range of application areas, including
biology, physics, chemistry, epidemiology, mechanics, microelectronics, economics, finance, and many others, when
uncertainties or random influences (called noises), are taken into account. Unfortunately, in most cases, analytic
solutions of SDEs are not available and we are forced to use numerical methods to approximate their solutions.
Existing numerical methods for solving such equations are of low accuracy and poor stability. The development of
accurate, efficient, and stable numerical methods for SDEs is a recent field of research in mathematics. In this project,
we propose to develop, implement, and analyze new high-order efficient and accurate discontinuous Galerkin (DG)
finite element methods for solving SDEs arising in various fields of biology, engineering, and finance. The DG method
have been successfully applied to deterministic (no stochastic) differential equations arising from a wide range of
applications. In this study, we propose to apply a stochastic analogue of the deterministic DG finite element method to
SDEs. In particular, we will focus on application to SDEs arising in various applications, especially in biology, finance,
and mechanical engineering. The goal is to construct efficient and stable numerical methods to approximate many
important SDE models such as the standard stochastic SIR epidemic model, the famous stock-price stochastic financial
model, and the mechanical vibration model. Full implementation details and analysis will be provided, including codes.
Numerical experiments will be performed to show the convergence of the proposed schemes.

Total budget:		

KWD 89,900

KFAS contribution:

KWD 8,200

Total budget:		

KWD 8,600

Implementation of A Study Skills Program Integrated with A Basic Algebra
Developmental Course
(PR17-16SM-02)
I. Al Zaid
Gulf University for Science and Technology

Abstract

V. Kannan
Kuwait College of Science and Technology

This pilot study will focus improving the retention rate at the Math Foundation Unit (MFU) by integrating a study
skills program in developmental math classes. At Gulf University for Science and Technology (GUST), we have
a developmental math program which assists the students in their transition to college math courses. The MFU
program includes Beginning Algebra (Math 095), Intermediate Algebra (Math 096), Beginning Algebra for English
Majors (Math 094) and Pre-Calculus (Math 098). The students are placed in the respective math course according
to their scores from the mandatory Accuplacer test. We also had adopted a 3:2 teaching model where three out of
the weekly five classes are taught by the instructor and the remaining two are assigned for a practice lab with the TA.
However, our retention rates are dropping. In his interview with H. Boylan (2011), P. Nolting quotes Bloom’s (1976)
description of the variance contributing to the math success as 50% for cognitive entry skill and intelligence,25% for
quality of instruction and 25% for affective characteristics. His advice for developmental educators is “to improve
quality of instruction, teach students math study skills and test anxiety reduction techniques, as well as help students
improve their math self-efficacy.” Therefore, we decided to pilot his study skills program integrated with our regular
developmental math courses.

KFAS contribution:

KWD 9,800

Total budget:		

KWD 24,900
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Free Vibration of Composite Layered Cylindrical Shells Filled with Fluid
Under Shear Theory
(PR17-16SM-05)

Abstract
The project focuses on analyzing free vibration of symmetric and anti-symmetric angle-plylaminated circular cylindrical
shell ﬁlled with ﬂuid. The equations of motion of the circular cylindrical shells are based on first-order shear deformation
theory. The fluid is assumed to be quiescent and inviscid. Applying the permeability condition on the fluid-shell interface
to ensure the contact between fluid and the shell wall. Since the interaction of the fluid and shell wall happened
in radial direction so that the fluid terms is added at the radial displacement of the equations of motion of circular
cylindrical shells. The arbitrary number of layers oriented in symmetric and anti-symmetric manner is considered to
analyse the frequency characteristic of laminated shells. The equations of motion of the shell will be obtained in terms
of displacement and rotational functions under first order shear deformation theory. These functions are assumed in a
separable form, bringing to a system of differential equations in terms of displacement and rotational functions. These
functions are approximated using Bickley-type splines to obtain the generalized eigenvalue problem with appropriate
boundary conditions. Parametric studies will be carried out to analyze the frequency parameters with respect to the
material properties, number of layers, ply angles, thickness to radius ratio and length to radius ratio of the shell filled
with fluid. The numerical results obtained using the spline approximation will be validated through existing literature.
This study may be helpful for engineers to design the cylindrical shell structure using the materials applied in this study.
This type of shell structures can be built in the petroleum, ship and civil industries to minimize the weight and maximize
the stability of the structures, which is definitely helpful for the Kuwaiti society.

KFAS contribution:

KWD 5,000

Total budget:		

KWD 9,500
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On Certain 3-Transposition Groups in Exceptional Groups Over Fields K of
Characteristic Two
(PR17-16SM-07)

Investigation of the Impact of Critical Success Factors on Using the Online
Government Web Site of Kuwait
(PR17-18IQ-02)

F. Alawam

K. Rouibah

Public Authority for Applied Education and Training

Kuwait University

Abstract

Abstract

The purpose of this project is to construct an explicit embedding 3. Fi22 ≤ 3. E6 (2) ≤ 3. E6 (4) ≤ GL(27,4) in an
elementary and transparent fashion based on the notion of M-sets, We hope to show the existence of Fi22 and from the
existence proof one can investigate whether Fi22 can be embedded in 2U6 (2). The approach we follow is elementary
and transparent on the account that it consists of little more than naïve linear algebra.

The Kuwaiti government has attached a great importance to e-government as a strategic project and created the Central Agency
for Information Technology (CAIT), under Decree No. 266 of 2006. CAIT was mandated to set up the official e-government portal
of the State of Kuwait (e.gov.kw), to supervise the project, and to develop IT plans and policies at the national level, as well as to
oversee the implementation and coordination plans with the ministries and public institutions. While CAIT succeeded to develop
the e-government portal and automate a large number of electronic services for the beneficiaries (citizens, foreigners, institutions
and private sector), how to assess the success of the portal by different end-users remains problematic for both researchers
and practitioners at CAIT. Many studies have addressed this important topic but have narrowed contribution since they focused
on isolated factors. Therefore, adopting a holistic approach is needed, that combines psychological factors (covering different
perceived trusts and perceived risks factors) and organizational quality factors (information quality, system quality of the portal
performance, and services quality) combined with individual factors (perceived value/ benefit, and user satisfaction) and the
impact of all these factors on intention to continue using the portal by potential users. In addition, the impact of demographic
data (age, gender, educational background, etc.) on intention to continue using the e-government portal remains unaddressed.

KFAS contribution:

KWD 10,200

Total budget:		

KWD 30,800

Adaptive Learning Management System Based on Justification Truth
Maintenance System
(PR17-18IQ-01)
T. Ali
Gulf University for Science and Technology

Abstract
Learning Management Systems (LMS) are used in schools and universities in enriching the learning process. They
are essential part of an education system. A typical Learning Management System allows the teachers to develop
web-based course content, communicate the students and monitor their progress. In a traditional LMS the course
content and activities are uniform for all the students in a particular course, regardless of the preferred learning style
and competency level of students. In reality, there is a variance in the student interests, learning styles and cognitive
abilities. Adaptive learning is a broad concept that can be accomplished in a number of ways and it is the future of
formal learning. Adaptive learning management systems modify the presentation of the material, content and course
activities in response to the student performance. In this research, we are going to propose an adaptive learning
management system using the Justification based Truth Maintenance System (JTMS). The main objective of our
approach is to incorporate the adaptability module into a traditional LMS.

KFAS contribution:

KWD 10,000

Total budget:		

KWD 19,000

This study aims to fill in these gaps and investigate the critical success factors that influence the success of the
e-government portal of Kuwait, through this exploratory research, by reviewing the relevant literature, building a causal
model and testing it using a random sample of potential users in Kuwait. It is expected that this study will have benefits
and implications of research and practice.

KFAS contribution:

KWD 7,825

Total budget:		

KWD 15,025

Multi-Parametric Testing of Immunological and Biochemical Markers of
Osteoporosis in Postmenopausal Women
(PR17-18SL-01)
F. Azizieh
Gulf University for Science and Technology

Abstract
Osteoporosis is a significant health issue which is set to rise alarmingly worldwide. In addition to some wellcharacterized factors, the immune system is also suggested to contribute to bone loss in osteoporosis, via proinflammatory cytokines. Cytokines play important roles in the regulation of normal bone remodeling, as well as in bone
formation and resorption, during pathologic bone remodeling.
This project aims to compare parameters of several factors that may contribute to, or indicate, bone loss in postmenopausal
women. In a recent KFAS project we succeeded in demonstrating a pro-resorptive cytokine bias in post-menopausal
women with low bone mineral density (BMD). We found that peripheral blood mononuclear cells from women with low
BMD produced higher levels of pro-resorptive cytokines and lower levels of anti-resorptive cytokines, compared to women
with normal BMD. Moreover, ratios of pro- to anti-resorptive cytokines suggest a stronger systemic pro-resorptive cytokine
bias that is least in women with normal BMD, modest in women with osteopenia and highest in women with osteoporosis.
We now propose to extend these observations by comparing the circulatory levels of parameters related to (a) oxidative
stress (b) osteoclastogenesis stimulator cytokines and osteoclastogenesis inhibitor cytokines (c) adipokines, (d) bone
turnover markers and € estradiol. We also propose to explore the association of vitamin D and vitamin D-binding
protein (VDBP) levels with the risk of Osteoporosis and Osteopenia and to test two single nucleotide polymorphisms
(SNPs) in the VDBP gene for their association with VDBP levels and risk of Osteoporosis and Osteopenia. The results
will shed light on possible links between these parameters and bone health.
Research along these lines will contribute to a better understanding of the etiopathology underlying osteoporosis
and may contribute to the development of strategies for monitoring, preventing or reversing the systemic balance
associated with the bone loss and related processes.
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KFAS contribution:

KWD 10,450

Total budget:		

KWD 10,450
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Relationship Share an Outcome of Customer Relationship Management: A
Comparative Study of Kuwait & U.S. Firms
(PR17-18SM-01)

A New Novel Approach for Single-Channel Arabic Speech Enhancement
Using Phase Ratio
(PR17-18SM-05)

D. AlSaleh

A. Almutawa

Gulf University for Science and Technology

Kuwait University

Abstract

Abstract

In today’s highly competitive business world, customer relationship management (CRM) is emerging as a core marketing
activity in both developed (e.g., U.S.) and developing countries (e.g., Kuwait). Studies have indicated that it costs six
times more to acquire new customers than to retain an existing one (Reichheld 1996). Hence, many firms are devoting
more attention to maintain and develop relationships with customers, which is likely to increase the customers’ willingness
to engage in a relationship (CWER) with the firm and increase the customer relationship share (RS) of that firm.

In this research, a novel method based on the phase of noisy speech and noise signal will be proposed for Arabic
speech enhancement. This research will be mainly focused on intelligibility enhancement with quality Arabic speech
signal. Phase ratio based on two gain functions (G1 and G2) will be calculated and that gain functions will be used for
correction of noisy phase to suppress noises coming from various noise sources. For the reconstruction, both gains
G1 and G2 will be multiplied and that will neglect the lower values of the phases, which will be helpful in Arabic speech
intelligibility improvement. Objective speech intelligibility measures, informal subjective listening tests and spectrogram
analysis will be used for finding the effectiveness of the proposed research work.

This study offers an in-depth investigation of the factors that influence RS and it empirically tests whether customer
satisfaction (SAT) and CWER affect RS in a cross-cultural context (Kuwait vs. U.S.). A conceptual model is derived by
drawing on theories taken from multi-disciplinary literature, including marketing, management, and social psychology.
The two-fold objectives of this study are: (1) to identify the important determinants of CWER; and (2) to empirically test
the influence of satisfaction and CWER on RS in both developed (e.g., U.S.) and fast developing economy such as
Kuwait. The other main contribution of this study would be that there are no studies in the literature that has discussed
the concept of company’s relationship share with their customers in terms of these three dimensions: time, money, and
thoughts in both developed and developing economy.
The present study will add value to existing research by providing empirical evidence using data from U.S. and Kuwait
managers and customers’ perceptions of the critical factors that enhance companies’ relationship share in both
developed (U.S.) and developing (e.g., Kuwait) economies.

KFAS contribution:

KWD 4,000

Total budget:		

KWD 8,400

Characterization and Identification of Micro-Organisms Associated with
Airborne Dust in Kuwait
(PR17-42SL-01)

Finally, this study is expected to make important contributions theoretically and managerially. These contributions will provide
valuable information and new insights for scholars, practitioners in Kuwait and U.S., government, and public policy makers.

F. Al-Salameen and S. Uddin

KFAS contribution:

KWD 9,100

Abstract

Total budget:		

KWD 13,700

Kuwait Institute for Scientific Research

Gulf University for Science and Technology

Kuwait is a country with very high dust loading. The airborne dust can often have associated biological materials
including microbes. Some of this biological material could be pathogenic that pose a risk on the ecosystem and
public health. The microbial molecules such as endotoxins and fungal mycotoxins can trigger respiratory stress if
they are adhered to inhalable dust particles. The dust is transported into and over Kuwait from remote locations. This
study will establish baseline concentrations and taxonomic characterization of microbes associated with different size
fractions of dust. The study will also attempt to understand the spatio-temporal variation in microbial assemblages and
concentrations over seasons and due to its trajectories, and transport pathways of air mass. The identification of these
microbes will be done using metagenomic sequencing technology and culture-dependent approaches (16S rDNA and
18S rDNA gene).

Abstract

KFAS contribution:

KWD 49,000

Innovation in telecommunication service industry in developed (e.g., U.S.) and developing countries (e.g., Kuwait) using
end-user involvement has remained under-researched. The involvement of end-user in different stages of innovation
process, such as idea generation, screening and evaluation of the ideas, business analysis, development, market
testing and commercialization, and the outcome of that innovation have been given merit in the literature. However,
academics, managers, and public policy makers in developed (e.g., U.S.) and developing countries (e.g., Kuwait) have
not meticulously examined (1) the effect of interaction between different end-users such as in generating innovative
ideas in the telecom sector and (2) how this wireless telecommunications device is used to tackle exigencies.

Total budget:		

KWD 184,315

Telecommunication Services for Emergency Crisis: Kuwait vs U.S.A.
(PR17-18SM-03)
D. AlSaleh

This study contributes to the compendium of knowledge in different ways: (1) it will provide a theoretical background in understanding
the importance of different groups of end-users in the innovation process; (2) how the communication method of information sharing
between different groups of end-users such as students, university administrators, practitioners and non-practitioners enhances
the effective uses of the wireless devices in crisis management; and (3) it will empirically validate the importance of different enduser groups in the development of the innovative devices/process in the telecommunication sector and its usage during crisis
management. Data will be collected from the above groups of end-users using personal interview, focus group, experimental, and
survey method in Kuwait and U.S. and analysis of variance (ANOVA) will be used for testing the significant difference between
these groups of end-users. Based on the findings related implications for the wireless service and manufacturing firms, consumer
public policy makers in both Kuwait and U.S. will be provided, and future research will be discussed.

KFAS contribution:

KWD 11,130

Total budget:		

KWD 15,503
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Natural Radioactivity Exposure to the Kuwaiti Populace from the Ingestion of Fish
(PR17-44SE-02)
T. Alrefae
Kuwait University

Abstract
This study proposes to investigate the natural radioactivity in fresh fish consumed in Kuwait. Specifically, longlived gamma emitting radionuclides will be measured in fish samples collected from the local market. Based on
these measurements, annual effective doses will be estimated. It is believed that the output of this study will help in
establishing a local baseline of the radioactivity levels exposed to the general public from the ingestion of food.

KFAS contribution:

KWD 7,900

Total budget:		

KWD 14,690
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Capacity
Building Program
Completed Projects
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6
14
3

Capacity
Directorate
(RD)

The focal mission of the Research Directorate at the Kuwait Foundation
for the Advancement of Science is in the promotion and integration
of research and capacity development among the Kuwaiti scientific
community. Consistent with this mission, the Research Capacity Building
Program has been added as a core program under the umbrella of
the Research Directorate to promote an “Efficient Scientific Research
Community” within the State of Kuwait.
Towards its objectives to elevate national research performance,
enhance networking and collaboration and establish critical mass
research groups; the program’s pipeline encompasses a diverse
spectrum of activities and interventions aiming predominantly at
establishing a culture of learning. These include targeted workshops,
research networking events, PhD student supplementary grants,
academic scientific missions, bridging scholarships, training support
(internships, postdoctoral fellowships) and knowledge management
activities in the form of national core-facility mapping.
Drawing from the experience of the Directorate in research management
and appraisal, the program has prioritized support for clusters of
researchers within the Kuwaiti community; early career scientists have
been engaged in a Research Writing Skills Workshop that was coorganized with the British Council over February 7 – 14, 2017. During
April 2017, the program supported a specialized training workshop on
“Energy audit of buildings in the State of Kuwait” in collaboration with
the Kuwait Institute for Scientific Research, and in coordination with the
American Association of Energy Engineers – Kuwait Branch. In pursuing
knowledge sharing, researcher exposure and collaboration within the
national research fabric, the program supports academic conferences
such as “The First Combined Gulf Cancer Conference” organized in
2017 with a vision towards instituting an awareness strategy and
disseminating outcomes over local, regional and global fronts.
Capacity building is an early intervention designed to impart long-term
and sustainable impacts. As such, graduate students make up major
assets of the program. During 2017, 5 supplementary grants were
awarded to graduate students in support of the research element of
their thesis whilst 3 graduate students were enabled to join the Arab
Gulf University’s “Integrated Water Resources Management” program
in Bahrain. Talented students and high-achievers were also awarded
a well-deserved share of the program’s support in the form of 4 PhD
scholarships and 2 post-doctoral fellowships. Finally, during 2017 the
highly demanded academic scientific missions scheme supported 271
applicants to present their homegrown research findings at reputable
international conferences.
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Scientiﬁc Missions
400
350
KD295,500
KD301,800
During the past five years, the number of applicants were variable. Nevertheless, the more scientific
mission requests
300
the Research Directorate received, the more were approved.
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Investigation of Instructor’s
Attitude Toward E-Learning in Kuwait University
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E-learning is a technological innovation that associates technology with learning, and influences person's behavior
and reflects on how they perform their work. This empirical study reports on the development and implementation of
an adapted version of the Technology Acceptance Model (TAM) (Davis, 1986) to examine instructors' perspectives on
e-learning at Kuwait University.
While the Kuwait University environment does not differ substantially from other higher education institutes, the study
examines the specific needs of this environment through identification of external variables that will assist Kuwait
University to utilize e-learning systems in meeting organizational objectives. The identified variables are divided into
three categories namely, Instructor Personal Factors (Computer Self-Efficacy, Prior Experience, Job Relevance),
Technology Factors (System Quality, Technical Support), and Organizational Factors (Professional Development,
University Strategic Focus). Furthermore, the study investigates the relationship between the instructors' perspectives
and background variables such as gender, teaching location, professional classifications, teaching experience, and
different levels of e-learning system use and seeks to integrate all variables into a study model.
The study adopted a mixed methods approach with the substantive data collection method being the implementation
of an adapted TAM instrument, a survey of instructors at KU and a series of interviews with key stakeholders.
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The results show that there is a strong positive and significant perception of attitudes toward e-learning technology,
that instructors use e-learning methods moderately in their courses and those instructors recognized the importance
of using e-learning. However, there were acceptance challenges identified, including the need for significant
preparation, technical glitches, a shortage of highly qualified specialists in educational technology, and a scarcity of
educational programs to support the e-courses. While the findings identify challenges in e-learning acceptance, they
also pinpoint several solutions including the necessity for a clear strategic policy on the introduction of e-learning
by Kuwait University. It is argued that a more rigorous policy must be implemented at the university and that some
policies/solutions implemented need to be championed at national level. On the basis of the findings of the research,
conclusions are drawn, and recommendations are made.

KFAS contribution:

KWD 6,908

Total budget:		

KWD 6,908
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Structure and Function of High Density Lipoprotein
(P114-62MB-01)
F. Alkandari
University of Glasgow, U.K.

Abstract
High density lipoprotein exhibits an inverse association with risk of cardiovascular disease and is understood to act
as a cardio-protective agent as a result of its structural and functional properties. HDL is heterogeneous in nature and
is comprised of a large number of sub-species that differ from each other in their lipid and protein composition and in
their interaction with cell receptors and enzymes. The object of this proposal was to examine the subclasses of HDL
and specific properties of the lipoprotein, and relate this to variation in risk of cardiovascular disease.

Objectives

The ‘Arab House’: Cinematic Representation vs. Social Reality
(P114-61EA-01)

1. To establish in the laboratory improved methods for characterizing HDL subfraction properties, including
particle size and number on density gradient electrophoresis and by ultracentrifugation.

S. AlMubaraki

2. To relate HDL subfraction distribution to properties of the lipoprotein class such as potential oxidisablilty,
enzyme content and its ability to inhibit LDL oxidation.

University of California, Berkeley, U.S.A

Abstract
The idea of the ‘Arab House’ was born out of orientalism, and appeared as a discourse in the 19th century, after the
invasion of Egypt by Napoleon Bonaparte. By the 20th century, a larger orientalist inquisition about the ‘Islamic city’
emerged, however no academic framework contested the assumptions formed around the invented ‘Arab House’.
By the 1950’s and 1960’s, with the end of colonialism in many parts of the Middle East, Arab nationalists adopted
these orientalist notions to create a uniform regional identity and a unique Arab individuality (which they felt they did
not have). This ‘imagined Arab community’ was achieved by circulating and distributing these orientalists ‘findings’
through mass media (this included print-media but more particularly cinema - the leading medium of the 20th century).
The dissertation will thus question the meaning of the ‘Arab House’ as it appeared in orientalist discourses, visual
representations, and physical form in a number of cities in the Arab World. Through this examination the regional notion
of the ‘Arab House’ will be questioned through a comparison of the cinematic ‘Arab House’, the physical ‘Arab House’
and the social relations that operated within the ‘Arab House’ over the period of colonialism and high nationalism.

3. To relate HDL subfraction structure and function to atherosclerosis in a well described epidemiological
cohort of subjects.

Results
1. Robust techniques for assessing HDL subfraction distribution, particle size and number, paroxonase content
and oxidation were established. These were applied to a large number of samples from the pSoBid study and
expected relationships between genders, plasma lipids and HDL subfraction properties were confirmed.
2. HDL subfractions in the pSoBid study were related to carotid artery atherosclerosis and specific fractions
were found to show significant associations. HDL2b was negatively related to presence of atherosclerosis
while HDL3a showed a positive correlation.
3. HDL subfraction distribution in a novel investigation was shown to be related to the oxidation potential of
HDL and this may be a new way of understanding the possible cardio-protective effects of this lipoprotein.

Publications:

The final revised version of the PhD thesis has been approved by the supervisor (Prof. Chris J Packard), and been
submitted to the University of Glasgow.

Shaikha Almubaraki; The Cinematic Cairene House in the Cairo Trilogy Films; TDSR Volume XXV II number II 2016.

KFAS contribution:

£ 14,102

KFAS contribution:

US$ 33,537

Total budget:		

£ 14,102

Total budget:		

US$ 65,550

The Effect of Anthropogenic Disturbance on the Ecology and Physiology of
Dhubs (Uromastyx Aegyptius) in Kuwait
(P114-62SL-01)
M. Al Sayegh
Arizona State University, U.S.A.

Abstract
Factors such as continuous human activity as well as anticipated further changes to the climate and the vegetative
community of the Arabian desert can, in combination, further cause negative effects on biodiversity. Species live in desert
habitats where food and water resources are limited and increasing temperatures often lead to limited activity windows.
For such factors and probably more, a potential end result being an unsustainable population. Because of such threats
of ecological imbalance, this study combined both laboratory and field components to enhance our understanding of
Dhub ecophysiology and determine how habitat preservation influences Dhub behavior and physiology. Results of this
study showed that habitat preservation did not enhance the ability of Dhubs to maintain homeostasis but under current
conditions, even Dhubs within protected areas face serious threats from anticipated climate change.
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KFAS contribution:

US$ 20,793

Total budget:		

US$ 20,793
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Is Prolonged Use of Ureteral Access Sheath Safe?
(P114-63MY-01)
H. Alenezi
University of Western Ontario, Canada

Abstract
Flexible Ureteroscopy (fURS) is a fast-growing treatment modality for upper urinary tract stones with continuously
increasing scope of indications. Some authors reported fURS for treatment of large renal stones well above 2 cm in size,
which certainly prolong the operative time. During fURS, many surgeons adopt the insertion of Ureteral Access Sheath
(UAS) for a number of confirmed and presumed advantages. However, the safety of using UAS and its safe indwellingtime limit have not been completely determined. We aimed to study the effect of UAS prolonged use on pig's ureters.

KFAS contribution:

KWD 15,780

Total budget:		

KWD 15,780

Islamic Feminism and the Career Development of Kuwaiti Woman
(P116-69AM-01)
A. Al-Qimlass
North Carolina State University

Abstract
Kuwait is a majority Muslim country, with women making up the majority of higher education graduates in Kuwait
colleges and universities, but a minority of the workforce (Al-Sabah, 2013). The objective of the current study was
to: a) determine the role that gender-stereotypes of occupation and prestige levels of occupation have on selecting
an occupation or career; b) determine the influence of age and socioeconomic status on Kuwaiti women’s reasons
to participate in the workforce; and c) determine how Islamic feminism is associated with Kuwaiti women’s identity
and career development. The study utilized a mixed methods research design that employed the collection and
analysis of both qualitative and quantitative data. Results of the quantitative data indicated that as the prestige
level of an occupation rose, its corresponding gender-stereotype became more neutral. Additionally, quantitative
data results also indicated a statistical significance between Kuwaiti women’s age and personal interest, as well
as age and ambition, when choosing to participate in the workforce. No significance was found in regard to the
impact of socioeconomic status and Kuwaiti women’s reasons to participate in the workforce or not. Results of the
qualitative data included emergent themes of: 1) the significance of societal messages, 2) family influences, 3)
aspects of personal choice, 4) compromise created by external factors, 5) seeking work-life balance, 6) facets of
Islamic feminism, and 7) change across generations. The mixed methods result indicated that the marginalization
of Kuwaiti women within the labor market stems from the highly valued role of mother and wife. The implications of
this study add to the sustainable development of Kuwait by contributing to workforce development and building a
knowledge-based economy, as well as supporting a culture of scientific understanding and innovation related to the
career development process of future generations.

KFAS contribution:

US$ 16,396

Total budget:		

US$ 16,396

Ongoing Grants
The National Accreditation Program in Kuwait: Its Development,
Implementation and Impact on Quality Improvement in Public Hospitals
(2011-6302-01)
M. Alkhabbaz
Liverpool School of Tropical Medicine (LSTM), U.K.

Project Progress - Abstract
All data collection, data entry and data analyses took place from 2012 to 2015. This included conducting staff and patient
surveys at baseline and follow-up, staff and patient focus group discussions and interviews with quality directorate
personnel. In 2016, the different chapters of the PhD thesis were written and finalized for submission in early 2017.
Data analysis showed that there was a difference in the quality of health care services between hospitals with broad
implementation of accreditation (BIA) and hospitals with limited implementation of accreditation (LIA) at baseline, in
favor of BIA hospitals. With the implementation of accreditation in LIA hospitals, the quality of care improved and the
difference between LIA and BIA hospitals decreased. Actually, LIA hospitals exceeded BIA hospitals in some of the
measured quality dimensions, from both staff and patient perspectives.
The implementation of accreditation in Kuwait has a positive influence on the quality of health care services in the
public hospitals from both staff and patient perspectives. With the advance in the implementation of accreditation, it is
expected that the quality of health care services will further improve.
Kuwait government should support the implementation of accreditation across all public hospitals. Continuous
monitoring of patient satisfaction is an important aspect of accreditation programs, as patients are the centre of any
successful health care services.
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KFAS contribution:

£ 22,000

Total budget:		

£ 22,000
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Physical Medicine & Rehabilitation Awareness among Medical Students,
Resident Physicians and Attending Physicians
(2013-6302-01)
H. Ali

RESEARCH DIRECTORATE | Capacity Building | Ongoing Grants

The Use of Alu Elements in Forensic Medicine: A Study on an Arab Population
(P114-63MC-01)
S. Abumarzouq
Arabian Gulf University, Kingdom of Bahrain

University of Manitoba, Canada

Project Progress - Abstract
Physical medicine and rehabilitation (PM&R), terminology varies from one country to another, as does the actual
practice, although the general principles remain the same. The World Health Organization (WHO) estimates disability
around the world by 10%. Furthermore, disability is estimated to be 50% among the elderly. The prevalence of disability
is growing due to aging population and the global increase in chronic health conditions.
Based on the reality that any patient may require rehabilitation, in addition to the dramatic drop in the number of
medical schools integrating instructional course in PM&R, all physicians need to acquire at least basic knowledge of
rehabilitation due to its importance in many medical and surgical specialties.
Developing educational modules and addressing the medical school’s curriculum will be the best fit for the lack of
PM&R education but it will take years to bear fruits. So the best solution would be through the assessment of PM&R
awareness in the Canadian health system, which can be achieved through a survey questionnaire distributed among
medical students, resident and attending physicians.

KFAS contribution:

KWD 10,000

Total budget:		

KWD 10,000

Effects of a 12-week Cardiac Rehabilitation Programme for ST-Segment
Elevation Myocardial Infarction Patients in Kuwait: A Quasi-Experimental
Trial
(2013-6302-02)

Project Progress - Abstract
Alu elements represent a family of short interspersed DNA elements (SINEs) found in primate genomes. These are
members of a group of transposable elements that integrate into the genome by the process of retro-transposition.
Recent integrations of Alu elements within the human genome have generated presence/absence of variants useful as
DNA markers in human population studies, as well as forensic analysis. Besides the ease of use, this type of marker
is unique because the absence of the Alu represents the ancestral form. However, Alu repeats exhibit less variation
than multiplex Short Tandem Repeat (STR) profiles would; therefore, most likely used to gain more information
on an unknown sample rather than as an independent source of identification in forensic world. Because of these
characteristics, polymorphic Alu elements are useful in studies of human genetic diversity and forensic analysis.
The aim of this study is to provide a database of Alu insertion polymorphism in Kuwaiti population to ascertain the
inferred geographic ancestry of unknown human DNA samples. Also, it aims to search for an Arab-specific new Alu
element in Kuwaiti population as a new tool in forensics. In addition, the application of Alu elements-based methods
will be studied as a new tool to be used in Kuwait forensic investigations, such as, identifying an unknown individual
gender, as well as in medical and scientific applications. DNA will be extracted from 500 adult blood samples and the
nature of the candidate Alu loci will be evaluated by its presence or absence in human samples. These samples will be
subjected for genetic analysis using known Alu insertion polymorphisms and mobile element-based sex typing assay.
Standard PCR reactions for agarose gel-based detection will be carried out for the amplification and population study.
Also, the samples will be subjected for the identification of new Alu insertion that might be specific for Kuwait/Arab
population using the recent mobile element scanning (ME-Scan) technique.
This project will offer new tools that can be used in Kuwait forensic medicine investigations. Alu elements-based
methods are significantly useful in narrowing the pool of investigation, in addition to the identification of unknown sample
gender. Moreover, this study will provide databases for Kuwait population that can be used latterly in different projects of
application including pharmacogenomics, disease project and population genetics as well as forensic medicine.

KFAS contribution:

KWD 7,300

Total budget:		

KWD 7,300

F. Al-Ansari
Swansea University, U.K.

Project Progress - Abstract
This study was designed to investigate effects of "Phase III" of an 8-week cardiovascular rehabilitation (CR)
programme, which consists of exercise and educational sessions. The programme was developed for low-moderate
risk myocardial infarction (MI) Arab patients in Kuwait. The aim of the study was to determine whether a supervised
comprehensive CR programme can improve physical functional capacity, psychosocial status and healthy lifestyle
adherence. Environmental and cultural factors usually affect adherence to healthy lifestyle habits, and regions of the
Middle East and Kuwait are easily affected by these factors (e.g., hot climate, fatty food). A tailored programme was
designed to manage cardiac events for the selected sample. This study was the first that investigated the effects of
this new healthcare provision in Kuwait. The study’s design was of a quasi-experimental nature since current provision
of cardiac rehabilitation in Kuwait is provided at some hospitals and receive the usual after-care following MI in their
local based hospitals.
The aim of the study was to collect baseline information from the patients before and after the 8 week CR programme,
to compare their outcome measures. The objective measurements for the study looked at the effects of change of
the VO2max, for physical functional capacity, using the cardiopulmonary exercise testing (CPET). And a secondary
outcome measure used the Health Promoting Lifestyle Profile II (HPLP-II) questionnaire. Adherence to the programme
was evaluated via patients' interviews for those who attended the programme, and those who dropped out, which
investigated the reasons for non-continuance. The study took place at the Dasman Diabetes Institute in Kuwait and
is in the process of documentation. CR is a new healthcare provision in Kuwait; many patients are either unaware of
the benefits, not motivated or not referred. It is not the purpose of this study to question benefits of CR, but rather to
determine if such a programme could be applicable to MI patients in Kuwait.

KFAS contribution:

KWD 12,300

Total budget:		

KWD 12,300
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App-Delivered Therapy for Arabic Readers with Hemianopic Alexia
(P114-63MC-02)
S. Al-Ragam
University College London, U.K.

Project Progress - Abstract
Hemianopic Alexia is a specific reading disorder that is related to a visual impairment mainly caused by stroke or head
injury. This damages a person’s vision relating to one half of the visual world (hemianopia). For readers of English
text (left-to-right readers), the hemianopia is usually on the right side, for readers of Arabic (right-to-left readers), the
hemianopia is on the opposite, left side. In order to read, you have to move your eyes along a line of text three to four
times per second. To do this efficiently, you make use of the visual information to the right (English) or left (Arabic) of
where you are looking. Patients with hemianopic alexia are deprived of much of this information and make many extra
eye movements. This slows them down significantly, often preventing patients from being able to read efficiently for
work or pleasure. I am interested in exploring the rehabilitation of hemianopic alexia in Arabic readers after stroke, a
condition that currently has no assessment or treatment resources. The aim is to develop novel Arabic reading tests
and rehabilitation materials. In English, a treatment package delivered via the website http://www.readright.ucl.ac.uk/
has already been developed. My project will (1) translate this package into Arabic; (2) develop new Arabic reading
test materials; and (3) collect data from Arabic stroke patients in a Phase 2 clinical trial. This will provide an effective,
novel, and scientifically-proven reading treatment package for Arabic readers with hemianopic alexia, helping them to
read again.

KFAS contribution:

£ 20,000

Total budget:		

£ 20,000
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Techno-Economical Evaluation of the Production of Bio Drugs: Study of Two
Processes for the Manufacturing of Recombinant Human Biodrug Interferon-Alpha
(P114-63MM-01)

Expression and Role of miRNA in Thyroid Cancer
(P115-63MM-02)

D. Al-Otaibi

Kuwait University

Arabian Gulf University, Kingdom of Bahrain

Project Progress - Abstract

Project Progress - Abstract
Biodrugs are set to dominate the pharmaceutical market. Fifty-seven percent (57%) of the drugs currently in
development are biodrugs. Currently, the market cost of biodrugs is very high, which restrict their large availability
and make their use an economic burden to the healthcare system. Therefore, mastering of the techno-economic
aspects of the production of biodrugs is crucial for the development of new biopharma industry in the gulf countries. In
addition, controlling the techno-economic aspect of their manufacturing will contribute to lowering the prices of drugs.
This work consists of analyzing the techno-economic aspect of the manufacturing of recombinant human interferon
alpha, an important multi-indication biodrug considered to be life-saving in hepatitis B and indicated in 14 types of
cancer. The work shall be carried out on two manufacturing processes that were developed by my PhD supervisor.
The two processes hold international patents. The first allows the production of recombinant human alpha interferon
from Escherichia coli bacterium and the second from the yeast Pichia pastoris. The evaluation of the techno-economic
aspect of the production of interferon alpha using each process will be carried out throughout the development of a pilot
study in a 20 liter fermenter. Each of the upstream (biomass production) and the downstream process (purification)
will be monitored for capital cost and running breakdowns. The fixed capital investment will be approximated using the
Lang factorial method with factors in the range of 4-7 that are more suitable for the biopharmaceutical sector. Operation
costs related to the manufacturing processes will be calculated. Finally, the economic performance of each process
will be compared, taking into consideration the yield and specific activity for the final product from the two processes.

KFAS contribution:

KWD 9,500

Total budget:		

KWD 9,500

Assessment of the Effect of Artificial Sweeteners on Gut Microbiota and
Glucose Metabolism
(P115-63MM-01)
S. Ahmad
University of Manitoba, Canada

Project Progress - Abstract
Work completed: To date, we have renewed the ethical approval to continue our clinical trial, we recruited so far 12
participants and we are looking for more.
Also, we ordered the necessary laboratory supplies for our clinical trial. These would include the blood sample
collection supplies, blood protocol processing supplies, questionnaires, sweeteners, beverage preparations, supplies
and gift cards.

KFAS contribution:

KWD 10,000

Total budget:		

KWD 10,000

I. Jahanbani

MicroRNAs (miRNA) are endogenous noncoding RNAs that negatively regulate gene expression by binding to specific
mRNA targets and blocking their translation. miRNAs play important roles in many biological processes, including
cell proliferation, differentiation and, death. They exert their functional role by regulating diverse cellular activities
such as signal transduction, immune response, and neurotransmitter synthesis. Deregulation of miRNA expression
has been reported to contribute in the pathogenesis of several diseases, especially cancer. Increasing rate of the
thyroid cancer incidence, as well as, absence of non-invasive reliable diagnostic method justifies the need to search
for biomarkers with diagnostic, prognostic and therapeutic potential. miRNAs with their important regulatory role can
be the good candidate. The availability of miRNAs in circulation takes the idea of miRNAs as cancer biomarkers to
a higher dimension. These circulating miRNAs can be the ideal way towards noninvasive and more cost-effective
testing. In this project, we aim at establishing a miRNA signature that will direct the diagnosis and prognosis of PTC
patients in Kuwait. This will be done by profiling miRNAs in circulation and thyroid tissue of thyroid cancer patients.
The functional role of the differentially expressed miRNA will be analyzed by studying different signaling transduction
pathways in primary thyroid cultured cells before and after inhibition or expression of the specific miRNA. We believe
that identification and functional characterization of miRNAs will have an important clinical impact on thyroid cancer
patient management and the development of therapeutic targets.

Ongoing Projects

KFAS contribution:

KWD 10,000

Total budget:		

KWD 10,000

Methane Emission in Kuwait and their Isotopic Signature
(P115-64SC-01)
A. Alshalan
Royal Holloway University of London, U.K

Project Progress - Abstract
National and EDGAR inventories suggest that the dominant sources of methane in Kuwait are leaks from gas flaring
and distribution (92%) and landfills (5%), with additional smaller emissions from sewage (wastewater) treatment
and ruminant animals. New measurements during 2015 and 2016 suggest that the inventories differ greatly from
observations. Regular weekly bag samples have been collected from three sites in Kuwait, one NW of the city, one to
the SE and one in the city from the rooftop of Kuwait College of Science. These take turns to have the highest recorded
mole fractions, depending on wind direction. Associated with higher mole fraction is a consistent depletion in 13C of
methane, pointing to a national source mix with δ13C of -54.8‰. This is significantly different from the calculation using
inventories that suggest a mix of -51.3‰.
Mobile plume identification using a Picarro G2301 analyser, coupled with Tedlar bag sampling for isotopic analysis,
reveals that by far the largest observed source of methane in Kuwait is from landfill sites (δ13C of -57‰), with smaller
contributions from fossil fuel industry (-51‰), wastewater treatment (-50‰) and ruminant animals (cows, -62‰; camels
-60‰, sheep -64‰).
Many of these isotopic signatures are close to those observed for the same source categories in other countries, for
example landfill emission signatures have the same range as those calculated for UK and Hong Kong (-60 to -55‰),
even to the level that older closed and capped landfills emit smaller amounts of methane at more enriched values (-55
to -50‰), due to small % of topsoil oxidation.
Our findings suggest that many more top down measurements must be made to verify emissions inventories,
particularly in middle eastern countries where a significant proportion of emissions are unverified calculations of fossil
fuel emissions.
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KFAS contribution:

KWD 9,310

Total budget:		

KWD 9,820
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Developing an Integrated Strategy for the Assessment of Hazardous
Substances in Kuwait’s Marine Environment
(P115-64SE-01)
H. Alsarawi
Plymouth University, U.K

Project Progress - Abstract
Kuwait has witnessed a major socio-economic and industrial development following the oil exploitation. This has led
to a variety of contaminants being discharged directly to the marine environment, including petroleum hydrocarbons,
trace metals, nutrients. In addition, areas of natural oil seepage have been identified and are thought to be important
point sources of contamination at various locations especially around the coastline.
The main objective of this PhD programme is to develop an integrated strategy for monitoring and assessing of
hazardous substances in Kuwait’s marine ecosystem. To achieve this, a review of the impact of a range of industrial
chemical pollutants on Kuwait’s marine environment was undertaken. In support of this, a field work was conducted to
assess the use of biliary metabolites and EROD activity as biomarkers in fish species to investigate the potential for the
concentrations of contaminants present in Kuwait’s marine environment to induce any detectable levels of biological
effects in biota.
Finally, given the extensive issue identified in relation to wastewater and sewage effluent pollution, an investigative
study has been conducted to study the potential threat associated contaminants pose in relation to promoting the
presence of Anti-Microbial Resistance (AMR) in environmental microbial communities in Kuwait’s marine environments.
Over 600 E. coli were derived from Kuwait seawater (n=357) and Venus clams (Circenita callipyga) (n=254). Samples
were collected during summer and winter 2015-2016 from different sites along Kuwait coastline representing the
main sewage polluted areas and reference locations. Isolates were screened for susceptibility against 23 antibiotics
by micro-dilution (48-h incubation) method. The resistance level has varied among seasons. In winter, the resistance
level is higher for both seawater and clams derived E.coli (90%, 82%, respectively) than in summer (75%, 76%,
respectively). Ampicillin was the most resistant antibiotics among the tested antibiotics. This study demonstrates the
potential of AMR screening to be used in Kuwait to detect issues related to water quality and the consequences it may
pose for human health.

Publications:
A.S. Al-Zaidan a,*, H.A. Al-Sarawi a, M.S.Massouda, M. Al-Enezi a, A.J. Smith b, J.P. Bignell c, M.J. Greenc, C.
Askemb, T.P.C. Bolamb, J.L. Barber b, P. Bersuder b, B.P. Lyons. Histopathology and contaminant concentrations in
fish from Kuwait’s marine environment. Marine Pollution Bulletin 100 (2015) 637–645
Hanan A. Al-Sarawi a,b,*, Awadhesh N. Jha b, Mohammad A. Al-Sarawi c, Brett P. Lyons d. Historic and contemporary
contamination in the marine environment of Kuwait: An overview. Marine Pollution Bulletin 100 (2015) 621–628

KFAS contribution:

KWD 9,800

Total budget:		

KWD 9,800
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The Effect of Rifampin on the Pharmacokinetics/ Pharmacodynamics and the
Safety of Metformin and its Anti-Hyperglycemic Effect in Diabetic Patients
Infected with TB
(P116-63MR-01)
O. Alfarisi
Johns Hopkins University

Project Progress - Abstract
Diabetes mellitus (DM) affects more than 10% of the global population. Kuwait is among the three countries with the
highest prevalence of DM – approximately 20% of the adult population in 2015. In Kuwait, DM is considered to be the
leading risk factor for tuberculosis (TB). Meanwhile, about one third of the world’s population has latent TB infection
(LTBI), and among those that progress to TB disease, around 20% - 30% are diabetic. Each disease impacts the
pathogenesis and/or the treatment of the other. Metformin, for example, is the most commonly used DM drug globally.
However, rifampin, the key sterilizing drug in TB treatment may impact hepatic uptake of metformin, thus theoretically
affecting metformin’s anti-glycemic effects (by upregulating transporters and increasing delivery of the drug to the liver,
where it acts by hindering gluconeogenesis). Rifampin may also impact renal excretion of rifampin, by upregulating renal
transporters, affecting metformin pharmacokinetics (PK). A side-effect of the rifampin-induced augmentation of metformin
delivery to the liver, however, may involve increasing the risk of lactic acidosis associated with metformin intake.
Therefore, we are going to investigate, for the first time, the impact of rifampin-based TB treatment on the pharmacokinetics
and the pharmacodynamics of metformin in 35 diabetic patients with TB who are participating in the currently-enrolling
study entitled, “The Impact of Diabetes on TB Treatment Outcomes,” and who are receiving rifampin as part of their
anti-TB treatment and metformin for their DM. We will assess the effect of rifampin on metformin PK (by measuring
the drug in plasma and urine) and on metformin pharmacodynamics (by measuring blood glucose over time following
dosing). We are also going to evaluate the safety of co-administering rifampin with metformin, focusing specifically
on lactic acidosis. In this sub-study, patients will participate in three visits (two during TB treatment, one following
completion of TB treatment). At each visit, there will be blood and urine sampling of metformin with the assessment
of plasma glucose values, and measurement of lactate and bicarbonate. Pharmacokinetic and pharmacodynamic
modeling to assess the impact of rifampin co-administration on metformin PK and metformin’s glucose- lowering
effects and safety will be performed using Phoenix WinNonLin software.

KFAS contribution:

US$ 63,080

Total budget:		

US$ 63,080

Inequalities in Cancer Survival in Kuwait
(P116-63NH-01)
E. Al-Awadhi
London School of Hygiene and Tropical Medicine, United Kingdom

Project Progress - Abstract
Cancer is the second leading cause of death in Kuwait after cardiovascular disease. The three main cancer control metrics
are incidence, mortality and survival. While incidence and mortality are annually reported and monitored in Kuwait, cancer
survival is not. Cancer survival is crucial in monitoring the effectiveness of the health systems in dealing with cancer.
This study will provide a new approach to obtain complete and accurate follow-up data on vital status of all Kuwaiti
cancer patients, using data from the Kuwait Cancer Registry, essential to performing the first population-based survival
analyses in Kuwait. Trends in survival for 18 of the most common cancers will be assessed for patients diagnosed in
2000-2013. Moreover, this study will allow the KCR to participate in the Global Cancer Survival Surveillance Programme
(CONCORD), led by the London School of Hygiene & Tropical Medicine (LSHTM). This will enable survival estimates
in Kuwait to be robustly monitored and compared internationally with over 70 other countries.
The findings of this study will contribute to evaluating the effectiveness of the health system in Kuwait, to aid policy
makers to target investments in cancer services and cancer policies, to improve cancer survival and to reduce any
inequalities in outcome
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KFAS contribution:

KWD 4,380

Total budget:		

KWD 4,380
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Diagnosis of Low Speed Bearing Degradation Using Acoustic Emission Techniques
(P116-65EE-01)
F. Alshimmeri
Cranfield University

Project Progress - Abstract
It is widely acknowledged that bearing failures are the primary reason for breakdowns in rotating machinery. These
failures are extremely detrimental, as they significantly increase production costs. In particular, roller bearings need to
be maintained in good condition in order to enhance the efficiency and effectiveness of the production process. The
research presented herein studies the use of acoustic emission (AE) techniques and vibration analysis to monitor
bearing conditions at low speeds.
Although a number of studies have investigated the use of AE and vibration analysis in high-speed machines (greater
than 100 rpm), only a limited number have investigated the use of these techniques in low-speed machines (lower than
100 rpm), despite the fact that many machines operate at such speeds. There is, therefore, a need to establish robust
methods to identify faults at low speeds.
The first objective of this research programme is to understand the application of acoustic emission techniques in
monitoring the conditions of low speed rotating bearings at a speed range of 10 to 100 rpm. In addition, the study
compares the results obtained from acoustic emission techniques and vibration analysis for the tests. The second
objective is to conduct comparison studies to identify stages of degradation that correspond to the onset of AE data in
artificial defects in order to identify early failure stages. This research will take approximately 3 years of investigations.

KFAS contribution:

£ 22,999

Total budget:		

£ 22,999

Characterization of Thin Film Solar Cells Using Deep Level Transient
Spectroscopy and Related Techniques
(P116-65EE-02)
K. Alajmi
The University of Utah

Project Progress - Abstract
This proposal addresses the work and research related to identify and quantify the defects in thin film photovoltaic
devices such as CdTe and CZTS that negatively affect the open circuit voltage (Voc) and efficiency using electrical
and electro-optical characterization techniques such as deep level transient spectroscopy (DLTS} and optical DLTS
(ODLTS}

KFAS contribution:

US$ 33,500

Total budget:		

US$ 33,500
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New Grants
Reform and Renewal in Contemporary Islamic Thought and Praxis in the
Arabian Peninsula
(CB17-61OS-01)
B. Saif
Georgetown University, U.S.A.

Abstract
Both the Arabian Peninsula (AP) and religious reform and renewal (RR) are elusive constructs. The AP’s profile has
significantly arisen since the Arab uprisings and calls for RR have similarly occupied a more visible space under the
pretext of articulating Islam’s contemporary role in the public square. After (re)constructing novel paradigms for both
the AP and RR, I simultaneously examine both concepts to understand the mutual impact of the AP and RR on one
another. My main research questions are – how do the RR themes of freedom and diversity form and circulate in the
AP and across its knowledge production domain? How do the AP’s religious scholars and intellectuals understand
and generate RR? What impact does that have on both Islamic thought and the AP? There are scant references
and studies that tie RR and the AP in a transnational and intersectional way. By presenting both a novel intellectual
history of the AP and a history of contemporary Islam through the AP’s RR creative lens, I aim on unraveling the AP’s
RR platform by establishing its main themes and trajectory, thereby creating a unique RR paradigm. I then critically
analyze how these ideas are put into practice, ending with an examination of the opportunities, challenges, and future
of AP’s RR. The working hypothesis identifies a distinctive strand of religious intellectual production in the AP markedly
different from other centers of Islamic learning yet constrained by and struggling against traditional analytical tools
or restrictive circumstances on the ground. Further research will affirm, debunk, or modify the working hypothesis.
Supported by a basket of theoretical constructs and methods, phased-out interviews, and primary literature cited for
the first time, I conduct a comparative and critical textual analysis that is then interlaced with both a macro and micro
contextual review of structural elements guiding both the RR themes and the thinkers’ thoughts, writings, and actions.

KFAS contribution:

US$ 26,658

Total budget:		

US$ 26,658
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Role of Mitochondrial Dysfunction in the Development of Hyperinsulinemia
(CB17-63MM-01)
N. Alsabeeh
Boston Medical Center, U.S.A.

Abstract
A hallmark of type II diabetes is impaired insulin secretion resulting from pancreatic beta cell mitochondrial dysfunction.
Impairment of insulin secretion results from progression of disease in obese and pre-diabetic subjects in which basal
hypersecretion of insulin and insulin resistance exhaust beta cell secretory capacity over time ultimately leading to beta
cell failure. However, the molecular mechanisms underlying basal insulin hypersecretion and how it may lead to beta
cell failure are not well understood. This proposal will explore a novel mechanism that regulates basal insulin secretion.
Our preliminary data indicate that both a high fat diet and an in vitro model of chronic nutrient overload increase
mitochondrial proton leak in beta cells and that mitochondrial proton leak is sufficient to promote insulin secretion.
Furthermore, we identified the molecular entity responsible for the proton leak. We hypothesize that nutrients enhance
mitochondrial ROS production, inducing mitochondrial proton leak through activation of the mitochondrial Permeability
Transition Pore (mPTP), increasing insulin secretion at basal glucose concentrations and leading to hyper-insulinemia
of the pre-diabetic state. We will address this hypothesis by a) determining the role of mPTP mediated proton leak in
basal hypersecretion of insulin under excess nutrient conditions and by b) determining the role of ROS in induction
of mitochondrial proton leak under excess nutrient environment. For these studies, we have developed both in vivo
and in vitro systems where proton leak, ROS and insulin secretion will be measured with both pharmacologic and
genetic inhibition of the mPTP. Identifying mechanisms of basal insulin hypersecretion may provide an avenue for early
treatment of obese and pre-diabetic patients, preventing/delaying development of type II diabetes.

KFAS contribution:

US$ 37,439

Total budget: 		

US$ 37,439

Flagship
Projects
Program

Immune Response to Major Antigenic Proteins of Mycobacterium
Tuberculosis Specific Regions and their Role in Immunomodulation of
Asthma in Mice
(CB17-63MM-03)
H. Safar
Kuwait University

Abstract
Tuberculosis (TB) and asthma are among the major health problems of local and international concerns. The control
of these diseases requires appropriate preventive measures, including vaccines. In both diseases, T helper 1(Th1)
cytokines provide protection whereas Th2 and Th17 cytokines contribute to pathogenesis. Thus, a common vaccine,
capable of inducing Th1 cytokines preferentially, may be useful in the prevention of both diseases. The immunological
studies with Mycobacterium tuberculosis-specific proteins have identified seven low molecular weight (ca 10 kDa)
proteins as immunodominant antigens inducing Th1-cell responses. In this work, we propose to study these proteins
for the type of immune response induced in mice by quantifying the marker cytokines secreted by Th1, Th2, Th17
and T-reg cells using various delivery systems, i.e. chemical adjuvants, mycobacteria and plasmid DNA. Mice will be
immunized with the proteins using various delivery systems and the cytokines present in sera and secreted by spleen
cells in vitro will be quantified using flow cytometry assays. The modulation of asthma in another group of immunized
mice will be studied using ovalbumin challenge model. The study may identify antigens /candidate vaccines useful for
protection against both TB and asthma.

KFAS contribution:

KWD 8,636

Total budget: 		

KWD 8,636
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The main aim of the Flagship Projects Program is to foster sustainable approaches to challenges in
national priority areas, mainly water, energy and environment, by means of application of innovative
and proven technologies. This is achieved through supporting and managing the transfer of proven
technologies based on research outcomes to address challenges within the national domain through
assigned projects. The implementation of successful research projects addressing national challenges can lead to policy change to be implemented on the socio-economic level.
The program’s main achievements in 2017 can be summarized as follows:

•

Signing of a memorandum of understanding (MOU) with ASHRAE, known as the American
Society of Heating, Refrigerating and Air-Conditioning Engineers. This MOU aims at enhancing common interests between KFAS and ASHRAE in number of areas of mutual interest. The
meeting was held with representatives from the Ministry of Electricity and Water to discuss
topics of interest to activate the agreement with ASHRAE. A meeting was held with representatives from the Ministry of Electricity and Water (MEW) to identify the topics of interest to
activate the MOU. Based on that, ASHRAE prepared a proposal and contract is being prepared
for signature by both par ties.

•

The second workshop on “National Energy Strategy for the State of Kuwait-White Paper”
was organized in collaboration with the Oxford Institute for Energy Studies and the Kuwait
Institute for Scientific Research, in which number of officials from the energy sector and institutions participated. The objectives, strategies and challenges were presented, and solutions
proposed to be drafted in a White Paper.

•

Inauguration ceremony of Adailiya Coop pilot project “Energy Efficiency and Photovoltaic
Systems Pilot Applications for Selected Co-ops” under the patronage and presence of the Minister of Social Affairs and Labor and Minister of State for Planning and Development HE Hind
Sabeeh Barak Al-Subeeh.

• A scientific lecture titled "Groundwater Exploration in the Arabian Gulf Region - The Intensive

and Continuing Research on Life" was organized with Kuwait Institute for Scientific Research
(KISR) in collaboration with the University of Southern California. The first phase of the project,
"Exploration of Desert Aquifers" in cooperation with the US space agency NASA was presented. The seminar was attended by experts from Kuwait University, the Ministry of Electricity and
Water and the Kuwait Institute for Scientific Research.

Completed Projects

•

Organized a scientific seminar in cooperation with the National Technologies Enterprises
Company (NTEC) on "Power Generation using Redwave Technology", an advanced technology
based on the harvesting of electric energy from the heat emitted by low-temperature industrial
processes through nano-antennas. The seminar was attended by number of researchers and
academics from the Kuwait Institute for Scientific Research (KISR) and Kuwait University, as
well as the Ministry of Electricity and Water and the relevant industrial companies.

• Participated in the preparation of the “National Energy Strategy for the State of Kuwait-White

Paper” in cooperation and coordination with number of key bodies related to the energy sector
in Kuwait to be adopted as a cornerstone of Kuwait's energy security strategy and to be submitted to the Council of Ministers.

• Completion of the signing of contracts for the installation of PV systems with 150 homeown-

ers. Gifts were those who registered their homes and were not selected, 1400 houses. Tender
procedures were finalized, a contract was signed with the winning company. The installation of
PV systems for 100 houses was completed by the end of December. Smart meters are in the
process of being installed to the 150 homes to record and monitor their energy performance.

•

A memorandum of understanding (MOU) was signed with Signing an agreement with the
National Technologies Enterprises Company (NTEC) the project titled “Supply, Install and Operate Photovoltaic Systems in 10 Cooperatives Societies and 1,500 Homes”, which will be implemented in coordination with the General Secretariat of the Supreme Council for Planning
and Development as part of development plan project. A supervisory committee was formed
with members from concerned institutions.

• Funded a documentary about the history of renewable energy in Kuwait.
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National Energy Strategy for the State of Kuwait - White Paper
(P316-35IC-01)
O. Alsayegh
Kuwait Institute for Scientific Research in collaboration with Oxford Institute for Energy Studies.

Abstract
Under the continuous economic, geopolitical, technological, and environmental constraints and developments, the
global energy system has been transitioning from one form to another to secure the supply and satisfy the demand.
Such transition has continued to shape the socioeconomic, infrastructural, and political strategies of countries that are
both netexpo1ting and -impo1ting energy. The State of Kuwait has realized the effect of the global energy system dynamics on its political and economic well-being and has started taking initial steps toward diversifying its energy supply
mix and implementing energy conservation and environmental constraints measures. However, the lack of clear vision
and coordination between the main stakeholders can encumber the development of its energy system.
The Kuwait Foundation for the Advancement of Science (KFAS) took the initiative and called for the development of a
sustainable National Energy Strategy for Kuwait. KFAS requested the Kuwait Institute for Scientific Research (KISR)
in collaboration with the Oxford Institute for Energy Studies (OIES) to develop a white paper (WP) that addresses Kuwait's structural challenges on the domestic and international dimensions and can be used as a coordinating tool to be
adopted by policymakers and implemented by relevant institutions. In the domestic dimension, the WP addresses the
supply and demand challenges and path forward to ensure that these challenges are met while ensuring that Kuwait's
citizens continue to experience high levels of prosperity and well-being in an economically and environmentally sustainable manner. In the international dimension, the WP specifically considers Kuwait's existing and future role in the
international energy market and the steps that need to be taken to ensure that the economic competitiveness of the
country is sustained for future generations.

KFAS contribution:

KWD 25,984

Total budget:		

KWD 25,984
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The solar PV installations at the two selected cooperative society supermarkets were about 1.060 MW. The project
was delayed more than the predicted five-months period due to delay in obtaining official approvals. Finally, monitoring
systems were integrated into the PV installations to evaluate their performance and provide essential data for future
studies and projects; the data evaluation is provided in the progress report to provide a comparison between what was
predicated and the actual performance. Also, water consumption for cleaning and other parameters was mentioned.
Additional information was provided such as engineering procurement and commissioning and the operation and
maintenance costs versus the energy yield, which is invaluable for future projects and studies in this field.

KFAS contribution:

KWD 2,000,000

Total budget:		

KWD 2,000,000

Building Integrated Solar Photovoltaics (PV) for Kuwaiti Homes
(2013-5508-02)
A. Al-Qattan
Kuwait Institute for Scientific Research

Project Progress - Abstract
Solar energy is playing an increasingly important role in meeting the world energy demand. The growth in solar energy
generation over the past few years has exceeded 20%. In response to the directives of His Highness the Amir of Kuwait to support renewable energy developments toward conserving Kuwait’s hydrocarbon resources and reducing the
country’s carbon footprint, Kuwait Foundation for the Advancement of Sciences (KFAS) is supporting an initiative that
introduces solar photovoltaic energy to 150 Kuwaiti homes as a supplemental power generation.

Ongoing Projects
Energy Efficiency and Photovoltaic Systems Pilot Applications for Selected
Cooperative Society Supermarkets
(2012-5508-02)
A. Al-Qattan and Y. Hadban
Kuwait Institute for Scientific Research in collaboration with National Technology Enterprises Company
(NTEC) and Ministry of Electricity and Water

Project Progress – Abstract
The installed electrical capacity for Kuwait has been rising at an alarming rate over the past few years. This is expected
to continue as Kuwait is moving toward a major development plan. Therefore, serious action has to be taken and new
technologies including renewable energies should be adopted in Kuwait. Based on a request from Kuwait Foundation
for the Advancement of Sciences (KFAS), Kuwait Institute for Scientific Research (KISR) will utilize its experience in
energy management to oversee the completion of energy auditing and retrofitting of cooperative facilities that will be
carefully selected according to the set criteria. Cooperative societies are being targeted for the implementation of this
service, because they are government controlled, have great potential for energy savings in lighting, refrigeration, and
air conditioning, and are widely used by the general public, hence, facilitating public awareness. The total planned
implementation is at for least 2 energy efficiency retrofits for the selected cooperative facilities.

The project emphasizes on the commercial barriers related to photovoltaic (PV), widespread deployment in the residential sector and on developing regulations and guidelines defining the relationship between government agencies,
private sector, and home-owners. The project also serves to develop local capacity in the safe and proper installation
and operation of residential PV systems, which will be a test case for future installations of residential PV systems.
This initiative will mainly help to encourage the reduction of peak load demand and decrease the environmental impact
of using carbon fuels for energy generation. This project addresses the design, construction, operation, and monitoring of a grid-connected PV systems for 150 Kuwaiti homes, at a rate of fifty (50) homes per year over the course of
three years. The proposed plants will be designed to guarantee optimum energy generation, while maintaining a high
standard of safety and aesthetic appearance. A steering committee was formed to oversee the implementation of the
project to ensure high quality implementation. The committee consists of members from the Kuwait Foundation for the
Advancement of Sciences, Ministry of Electricity and Water, the Kuwait Institute for Scientific Research, in addition to
Kuwait Municipality and Public Authority for Housing Welfare. Scientific and technical specifications and criteria were
developed in order to select the suitable houses. A media campaign has been launched to introduce the project, which
was entitled Shamsna Al-Kuwait, in conjunction with launching a special website for those wishing to register their
homes. Several technical evaluation field visits were done to the registered homes in order to determine the first batch
of houses. By the end of 2015, 1,450 home-owners applied online. A list of ten (10) VIP decision-makers’ homes were
selected in order to encourage the adoption of this initiative in the residential and the private sectors at a broader level
in the future. Contract, that has to be signed by homeowners, is being prepared. Until the end of 2016, the PV systems
have been installed in Fifty (50) homes and a tender has been called for hundred (100) homes.

KFAS contribution:

KWD 1,963,580

Total budget:		

KWD 1,963,580

This project aimed to achieve energy generation in the cooperative society supermarkets by implementing solar photovoltaic (PV) systems at the parking areas. The achievements include the tasks, tendering and selection of vendors
and implementation and safety and PV system design and expected future wide-scale implementation.
Site surveys were completed on several potential cooperative societies, and two appropriate sites were selected: Adeliya and Zahra cooperative society. Requests for proposals were prepared, and several qualified bidders were invited
to submit bids for the project. The bidders were evaluated, and one was selected, and final approval on the selection
was obtained from the steering committee. The contractor carried out the installation according to industry standards.
The PV systems' sizes were determined (as well as expected output of each), and PV system types were compared
and chosen for the project (mono-crystalline and thin film).
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Water Conservation – Pilot Project
(P315-55EM-01)
National Technology Enterprises Company (NTEC) in collaboration with Ministry of Electricity and Water &
Kuwait Institute for Scientific Research

Project Progress - Abstract
This pilot project is an initiative, aimed at saving water consumption; using limited samples of different types of residential facilities (villas, annexes and apartments). This will have a great impact on water consumption and fuel used
to produce fresh water.
The pilot project consists of two main parts:
• Deploying water conservation tools and measurement components within residential facilities.
• Promoting public media awareness campaign.
A contract with the National Technology Enterprises Company (NTEC) as a project manager was signed. A steering
committee and a technical committee were formed for the project. The specifications for the water conservation tools
and home selection were developed. A request for proposal was announced, the contractor was selected, and a
preliminary study was conducted to determine the required quantities and to test samples of these tools in several
number of homes.
Criteria for selecting houses have been developed and six residential areas were chosen to implement this project
(Eshbilyah, Saad Al-Abdullah, Qayrawan, Adan, Al-shuhadaa, Eqaila).
A media campaign has been launched in the traditional and social media as well as at the cooperative societies of
these areas. A total of 1,400 households were registered, and field visits were conducted.

KFAS contribution:

KWD 1,700,000

Total budget:		

KWD 1,700,000

New Projects
Characterization and Assessment of Industrial Wastewater in Kuwait
(P316-25EC-01)
A. Al-Haddad
Kuwait Institute for Scientific Research

Abstract
The State of Kuwait is undergoing rapid development in economic and industrial sectors. Wherever and whenever
an industry is built, water supply and water use in the production line, cleaning, and human use are common utility
features. Wastewater quality in each industry is unique in characteristics which depend on its activity, and often, each
stream needs special consideration for its treatment. With the advent of modern renaissance and diversification of
industries in Kuwait, the quantity and quality of industrial wastewater in the country vary widely from one industry to
another. The country badly needs an inventory of information on industrial wastewater as a tool for the proper planning
of wastewater management, treatment, safe disposal, and/or reuse. The basic information system in this regard is a
well formatted and comprehensive industrial wastewater database, which is presently missing in Kuwait.
The proposed study is aimed at collecting data on the quality and quantity of petroleum and non-petroleum industrial
wastewater from various sources in Kuwait and developing a database on industrial wastewater quality and quantity
by using ArcGIS software. The data assessment includes profiling industrial wastewater quality by categories. The
outcomes will include assessment results, appropriate treatment technology and recommendations for future national
programs related to industrial wastewater quality control for water resource management in the country.
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KFAS contribution:

KWD 66,590

Total budget: 		

KWD 182,145
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Extraction of Magnesium Oxide from Concentrated Brine: Pilot Plant
(P316-25EC-04)
M. Ahmed
Kuwait Institute for Scientific Research

Project Progress - Abstract
There had been a noticeable increase in the installation number of seawater reverse osmosis (SWRO) desalination
plant during the last decade. This is due to low energy required and high freshwater recovery (~ 40-50%) by RO technology when compared to the other desalination technologies. However, the SWRO desalination plant produces huge
volume of high saline brine (~ 70,000 mg/l) which is rich in potential minerals. Some of these minerals are expensive
and scarce such as, sodium, magnesium, potassium, calcium, iodine, bromine, boron, strontium and lithium. Therefore, demineralizing these minerals to convert them to saleable products can offer multiple economic and environmental benefits such as reducing desalinated water production cost, utilizing these minerals in several industries and
minimizing the environmental impacts from discharging concentrated brine to the Gulf seawater.
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Grant Agreement between KFAS and the Oxford Institute for Energy Studies
(2017/2018)
(PN17-75IC-01)
Oxford Institute for Energy Studies (OIES)

Abstract
The objectives of this grant agreement are as follows:
1. To develop and execute a program ("Program") devoted to in-depth research by OIES staff and associate
network of researchers in Kuwait into the following key areas:
1.1. Challenges and solutions in the deployment of renewables in resource-rich MENA economies,
with specific emphasis on the State of Kuwait that identifies a finite set of barriers to renewables
deployment, and develops a policy instrument spectrum offering sustainable solutions, while
balancing fiscal and institutional pressures.
1.2. Energy pricing reforms in the GCC states, with specific emphasis on the State of Kuwait that
reviews recent pricing reforms and shows that the long-term success of GCC pricing reforms, striking
a balance between short-term and longer-term fiscal objectives.

Motivated by these benefits, this project is initiated by focusing on developing and realizing a pilot unit especially
suited for initial investigation on the possibility of extracting magnesium oxide (MgO) from brine rejected from SWRO
desalination plant in Kuwait. Taking into consideration the high concentration of magnesium in brine (2400-2500 mg/l)
and its high market demand, the project will attempt to establish a technical knowledge based on the potentiality, practicality, and effectiveness of the extracted MgO from SWRO brine through an experimental program that uses different
operating conditions.

KFAS contribution:

KWD 36,270

Total budget: 		

KWD 136,450

Evaluation of Surface Runoff along the Wadis of Northern Kuwait
(P316-25SE-02)
A. Mukhopadhyay
Kuwait Institute for Scientific Research

Abstract
In water-starved Kuwait where demand for usable water is increasing at a rapid rate, utilization of all possible sources
of water is the order of the day. Kuwait experiences occasional heavy intensity rainfall that generates runoff along the
dry river channels that occur in North Kuwait. Generally, major part of the runoff evaporates under high evaporation
rate, normal to this desert environment. Harvesting and storage of this runoff water may provide a new source of water.
However, there is no available information on the volume of water that is generated through this process and its quality. It has, therefore, been proposed in this study that the volume of such runoff generated along two ‘wadis’ in North
Kuwait during a few high intensity rainfall incidents occurring, over two rainy seasons be measured. As well, the runoff
quality (mainly electrical conductivity) should be monitored to arrive at some estimate of the volume of water generated
by this process and its quality. Once these estimates are available, it will be possible to investigate the feasibility of
harvesting this water and its storage for later use.

KFAS contribution:

KWD 89,600

Total budget:		

KWD 200,360
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1.3. The dynamics of the oil market, the evolving role of OPEC and its interactions with the market,
providing a deeper understanding of the fundamental trade-offs (including maximizing revenues
versus maintaining market share) and domestic policy constraints faced by oil producers in relation
to recent and potential future changes in oil market dynamics.
2. To make the Program's research findings accessible to as wide a public as possible through OIES. All
research undertaken under this Program will be made available for public access online and is hence aimed
to fuel academic debate and discussion with Kuwait and the wider region.
3. To offer capacity-building opportunities in cooperation between OIES and Kuwaiti institutions, in research
and the final workshop, as well as via opportunities for visiting fellowships for Kuwaiti academics, as well as
internship opportunities for Kuwaiti students.

KFAS contribution:

US$ 100,000

Total budget:		

US$ 100,000

Smart Integrated Energy Building "SIEB" System – KFAS Building
(PP17-35EM-01)
F. Alghimlas
Kuwait Institute for Scientific Research in collaboration with Baiti Synergy Corporation

Project Progress - Abstract
The electricity and water tariffs in Kuwait have recently increased two and a half times its previous value for most of
the consuming sectors. As a result, many large office-building owners, such as the Kuwait Foundation for the Advancement of Sciences (KFAS), are looking for solutions to cut down and control the consumption of their utilities. In
response to the requirements of KFAS, the Kuwait Institute for Scientific Research is proposing here a work plan to
reduce the consumption of electricity and water in their headquarters building in collaboration with the Baiti Synergy
Corporation. The goal of this project is to make use of readily available, proven technology to improve energy and water efficiency in KFAS building. This technology will be incorporated by developing and implementing a smart integrated
energy building (SIEB) devices that will reduce at least 25% of the current building consumption of electricity and water.

KFAS contribution:

KWD 99,795

Total budget: 		

KWD 99,795
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Collaborative
Research Unit

Collaborative Research Unit (CRU) fosters international collaboration to promote knowledge and technology transfer
in priority areas. The main objective of this unit is advancing the national research base regional and international
collaborations to enhance research and development in Kuwait and enrich technology- and knowledge-transfers
towards addressing national priorities. This unit will manage the Kuwait- Massachusetts Institute of Technology (MIT)
program that used to be managed by MIT.

A brief overview of the CRU activities since September 10, 2017.
A. Transitional activities required for setup and handover.

• AS part of the closure of SP1, the DG of KISR and VPR of KU have reached out (October 16, 2017) to
provide the budget status of the local research team to release the final payments to KU and KISR.
• The final payment of KD 18,343.353 was approved for release by the CRU head (November 6, 2017) after
receiving the final technical report and financial status from the office of Vice President of Research of Kuwait
University (October 29, 2017).
• The CRU head had two meetings (October 17 & 30, 2017) with DDG for Support Programs and Functions
Dr Amani Albedah to discuss the steps taken to complete the structure and documents of the CRU, and the
research elements need to be included in the new agreement with MIT. The aim of the meetings was to
assure the readiness of CRU to take over the collaborative research responsibilities and deployment of the
call for proposals (CFP).
• The CRU developed a new operational manual (still in review) to be a guide for the international collaborative
research.
• The CRU is in process to establish an automated vehicle for announcing the calls for proposals, receiving
the research application, and reviewing the winning proposals through an online tool.

B. Day to day activities covering project monitoring, follow-up and other activities.

• Meeting with the DDG Dr Salem Al-Hajraf to present the overview goals, ongoing and future activities,
budgets, and way forward of CRU (October 3, 2017).
• Continue the communication with SP2 & SP3 External Review Panellists, MIT, KISR, and KU researchers
to confirm their attendance to the SP2 and SP3 Review workshops.
• The workshop for SP3 Y1 progress report evaluation will be held on November 14 & 15, 2017 and for SP2
Y3 review will be held on January 28-30, 2018 at KFAS.
• The purchase of air tickets, accommodation, catering, booking of venue, and other logistics are all prepared
for the coming SP3 meeting.
• Meeting with RD and SPE to discuss the draft of KFAS IP policies (October 10, 2017).
• Meeting with IMEC and KU team to discuss the next vision of IMEC projects with KFAS (October 11, 2017).
• Meeting with Dr Ali Bomijdad and Dr Hasan Kamal to follow the nominations of the committee and other
preparations of the First Gulf Conference on Sustainable Built-2019 (October 19, 2017).
• Meeting with DDG Dr Salem Al-Hajraf to present the CRU budget for the FY 2018 (November 1, 2017).
• Will meet with SP3 researchers from KISR and KU to discuss the preparation for the review workshop and
the issues related to

C. Creating documentation to facilitate the running of office.

• CRU’s Operational Manual (Final draft)
• Revised CRU mandates (Approved)
• Revised Research Steering Committee mandates (Approved)
• First draft for the Call For Proposals (CFP) (First draft)
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Integrated knowledge developed from the project has led to synergetic results forming a fundamental basis for intellectual development contributing to education, industrial competitiveness and economic growth in Kuwait. In Focus
Area A, microstructural characterization work has been completed by all parties using advanced experimentation techniques. Computational material modeling studies have been completed in parallel with the experimental work including
investigation on the atomistic mechanical behavior of C-S-H under mixed mode loading and multi-scale description
of cement paste systems incorporating volcanic ash. In Focus Area B significant work has been completed in ground
motion simulation, development of a full scale finite element analysis model for the Al-Hamra Tower with extensive data
processing algorithms, and GPS installation and data collection and processing. Seismic instrumentation design and
planning for the Al-Hamra building has been accomplished. In Focus Area C, the work has been completed in developing and adapting approaches to comprehensively model the operational and embodied energy content for buildings
and neighborhoods in Kuwait City using the developed simulation models.
The collaborative work between MIT and Kuwaiti teams resulted in productive research as well as extensive publications and other activities including capacity building, student involvement and outreach. From this research 82 publications have resulted, including published and submitted journal papers, conference papers, and academic theses.
The overall activity has contributed to KU and KISR in advancing their research vision and agenda with a significant
research and educational experience in a collaborative spirit.
The benefits of this unique, multi-disciplinary, multi-team project to Kuwait, as well as to the
general scientific community are many. We emphasize some highlights below:
• Successful delivery of scientifically high-quality research in broad but coherent areas of study concerning
sustainability of Kuwait’s built environment. The overall collaboration has contributed to expanding research
vision with significant research and educational experience.
• The knowledge and methodologies developed as a basis for real life implementation directly contributing
to the industrial development and benefitting existing physical infrastructure for better performance and for
building future infrastructure projects.

Completed Projects
Sustainability of Kuwait’s Built Environment
(2013-5508-01)
MIT team: O. Buyukozturk, M. Buehler, S. Yip, N. Toksoz, T. Herring, C. Reinhart, J. Ochsendorf.
Kuwait team: H. Kamal, S Al-Bahar, J. Al-Qazweeni, A. Hajiah, A. Bumajdad, A. Al-Mumin, A. Al-Enezi,
A. Husain, S. Al-Otaibi

Abstract
This first MIT-Kuwait institutional Signature Project (SP1) is a collaborative and multi-disciplinary research effort between MIT and Kuwaiti researchers aiming at the development of innovative methods and solutions for the sustainability of Kuwait’s built environment. With a three level multi-scale approach of materials, buildings and urban
neighborhoods, the effort represents a wide scope leadership activity in science and engineering through world class
research. This research is sponsored by the Kuwait Foundation for the Advancement of Sciences (KFAS) through the
Kuwait-MIT Center for the Natural Resources and the Environment (CNRE). The project started on February 1, 2013
and ended on July 31, 2017. This document represents the final report covering all accomplishments during the period
of the project.

• Extensive capacity building: The project has been effective in capacity building by training researchers,
and students from Kuwait in performing sophisticated experimentation, high-fidelity computational modeling,
sensing and data processing. Many students from Kuwait University have been closely engaged in the project,
which also led to the initiation of a new post graduate program in material science and engineering at KU.
• An essential added value of our project is to provide the intellectual framework and background for the
required mechanisms for follow up projects for both continued scientific research as well as for technology
transfer and startup activities contributing to industrial, economic, and social developments in Kuwait.
It is anticipated that the outcomes of this unique project with developed methodologies and innovations will lead to
effective infrastructure solutions and sustainability of the built environment. We expect that the comprehensive edited
document presented here will represent a major reference in infrastructure science and engineering for many years
to come.

KFAS contribution:

KWD 1,427,765

Total budget:		

KWD 1,427,765

The overall project approach includes three well-defined, interrelated research focus areas with a multi-scale approach
involving construction materials, buildings, and cities: (1) Focus Area A: Innovative Materials (nano-engineered construction materials); (2) Focus Area B: Performance-based Engineering and Reliability; and (3) Focus Area C: Energy
Efficiency and Life Cycle Analysis. The project activity at MIT spans the departments of Civil and Environmental Engineering, Earth Atmospheric and Planetary Sciences, Architecture, and Nuclear Science and Engineering. The participating research institutions in Kuwait are KISR and KU. The project has successfully promoted collaboration between
MIT and Kuwaiti researchers as well as a strong interaction among the participating departments at MIT and between
KISR and KU within Kuwait. The project involved 38 Kuwaiti researchers including 6 Co-PI’s and 23 MIT researchers
including 6 Co-PI’s, with an overall total of 61 researchers.

178

179

RESEARCH DIRECTORATE | Collaborative Research | Ongoing Projects

3. Engineering for increased reliability: We will also address the significant challenge of bio-fouling, scale
formation, and particulate removal, by employing recent innovations in surface coating and microfluidic separation processes. Antifouling membrane coatings appropriate to the combined streams will be developed.
During the second year, the developments are summarized as follows:
1. The research team of the project was re-organized in a manner that better reflects the contributions/expertise of participating investigators.
2. A significant communication/collaboration has been initiated with a few government agencies in
Kuwait, to better disseminate the outcomes of the project. Collaboration with the Ministry of Electricity
and Water (MEW) was initiated and formally approved in April 2016, yet the implementation of this
collaboration has been rather slow, which remains a challenge.
3. Several key collaborations between KU and MIT researchers have been initiated, including the
collaboration to study scale formation, and joint supervision of new KU students pursuing master’s
degree.

KFAS contribution:

US$ 5,500,000

Total budget:		

US$ 5,500,000

The Underworlds Project: A Smart Sewage Infrastructure for Kuwait
(P315-75EV-01)
Massachusetts Institute of Technology, Kuwait Institute for Scientific Research and Kuwait University

Project Progress – Abstract

Ongoing Projects

The Underworlds Project envisions a future in which the vast reservoir of information on human health and behavior
that lives in our sewage is mined to inform policy makers, health practitioners, and researchers alike. The project is an
innovative, open, cross-disciplinary data platform for monitoring urban health patterns, shaping more inclusive public
health strategies, and pushing the boundaries of urban epidemiology.
We are developing a prototype smart sewage platform, called Underworlds, consisting of physical infrastructure, biological and chemical measurement technologies, and the downstream computational tools and analytics necessary to
interpret and act on our findings.

New Generation Brine Desalination and Management for Efficiency,
Reliability and Sustainability
(P314-75EC-01)

The annual progress report outlines the preliminary activities that are underway, introduces the key researchers involved, and proposes a research plan through the end of the funding years.

J. Han and B. Al Anzi

Method Development: Building the Underworlds platform. The first stage of the project is to develop and validate prototypes of all components of the platform (cyber-physical and biological).

Massachusetts Institute of Technology and Kuwait University

Project Progress – Abstract
The aim of this project is to increase both energetic and environmental sustainability of Kuwaiti water management by
developing/validating novel ideas and interfacing them optimally with existing plant workflow. Three major themes of
the project are:
1. Electrical desalination for brine management: Capitalizing on unique advantages of electrical desalination
for pre- and post-treatment of source water to enhance the efficiency of the existing desalination plant. This will
serve as our primary application. Proof-of-concept systems will be tested at both Massachusetts Institute of
Technology (MIT) and Kuwait, coupled with a detailed techno-economic analysis toward optimized integration.
We will use the strategy of multi-stage optimization, which achieves energy efficiency by minimizing irreversibility in the overall process through local management of concentration differentials.
2. Power generation using brine and wastewater: Pressure Retarded Osmosis (PRO) and Reverse Electrodialysis (RED) are emerging, membrane-based technologies for recovering energy from concentration differences between water streams. We will examine the potential of using PRO and/or RED to recover energy from
Kuwait's desalination and wastewater plants while simultaneously reducing the salinity of the discharged brine
by membrane-regulated dilution with wastewater and/or seawater. Coastal discharge configurations will be
designed, and methods to fully mitigate the environmental impact of the discharged streams will be evaluated.
This study will result in clear assessment of the potential of combining brine and wastewater discharge to
lessen environmental impacts on the Kuwaiti coast while reducing the overall cost of water treatment through
the recovery of renewable energy with reduced carbon emission via PRO or RED.
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The Underworlds Project consists of two main activities:

Application Projects: Collaborative MIT-Kuwait Application projects. Once the platform is established, we will work together with Kuwaiti stakeholders to implement a series of projects ranging from infectious diseases tracking (influenza,
rotavirus, etc.), to the emergence of antibiotic resistance, to the effects of policy on public health (e.g., obesity).
A design of a prototype system will be established in Boston during the first two years and Kuwait in the final year of
the project. During the first two years, the MIT team will work to establish the method and protocols for application
projects. Kuwaiti researchers will be trained in MIT laboratories during the first and second year, and MIT staff will help
establish identical facilities in Kuwait during the period. Finally, work will be carried out by MlT-trained Kuwaiti staff onsite in Kuwait in the final project year.
The project will serve to expand cutting-edge genomics and urban informatics capacities in Kuwait, as well as to aggregate the expertise necessary for leading other countries in the Gulf region.

KFAS contribution:

KWD 1,219,824.625

Total budget:		

KWD 1,219,824.625
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Research Grant Program
Completed Projects

Index

Design and Development of E-Learning Software for Math and Science of all
Intermediate Grades

27

Household's Conservation Behavior: A Case of Electricity and Water Demand in Kuwait

28

Studies on the Role of a Novel Nervous System-Induced Immune System-Released
Activating Agent (ISRAA) in Mouse and Human Brain Cell Cultures

29

Production Management of Solution Gas Drive Partially Naturally Fractured Reservoirs

30

Tracer Study of Groundwater Flow System in Kuwait

31

Epidemiological Studies on Cryptosporidiosis and Rotavirus Infection in Livestock in
the State of Kuwait

31

An Association Study of Genetic and Environmental Factors Affecting Multiple Sclerosis
Incidence in Kuwait

32

Induced Pluripotent Stem Cells to Model Neurodegenerative Diseases: A Tool for Drugs
Development

33

Associations of Telomere Length and Telomerase Activity in Patients with Acute
Myocardial Infarction

34

Development of Arabic Therapeutic and Communication Application for Individuals with
Dysphasia and Delayed Language Development

34

Project Code: (2010-1110-03)
Project Leader: N. Marafi
Affiliation/Beneficiary: Ministry of Education in collaboration with the Regional Center for the
Development of Educational Software (ReDSOFT)

Project Code: (2010-1112-02)
Project Leader: N. Burney, A. Alawadhi, A. Gelan, S. Al-Fulaij, N. Al Musallam, W. Awadh, A. Al-Khayat,
and M. Al-Musallam
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (2011-1302-02)
Project Leader: A. Mousa
Affiliation/Beneficiary: Kuwait University in collaboration with Arabic Gulf University

Project Code: (2011-1504-02)
Project Leader: F. Qasem and I. Nashawi
Affiliation/Beneficiary: Kuwait University

Project Code: (2011-2505-01)
Project Leader: M. Al-Senafy, S. Kumar, A. Mukhopadhyay, A. Al-Khalid, K. Al-Fahad and H. Bhandary
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (2012-1207-04)
Project Leader: Q. Habeeb
Affiliation/Beneficiary: Public Authority for Applied Education & Training

Project Code: (2012-1302-02)
Project Leader: R. Al-Temaimi
Affiliation/Beneficiary: Kuwait University

Project Code: (2012-1302-03)
Project Leader: H. Yaseen
Affiliation/Beneficiary: Kuwait University

Project Code: (2012-1302-05)
Project Leader: O. Mojiminiyi
Affiliation/Beneficiary: Kuwait University

Project Code: (2012-1510-01)
Project Leader: N. Al-Ghurair, G. Al-Naqi, A. Al-Qallaf, E. Rashid and L. Al-Kulaib
Affiliation/Beneficiary: Kuwait Institute for Scientific Research
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Assessment and Prediction of Urbanization Impacts on Sub-Surface Groundwater
Levels and Quality in Kuwait

35

Development of Antimicrobial Nanopackaging Films for Poultry Industry

35

Project Code: (2012-2505-02)
Project Leader: M. Al-Murad, S. Uddin, T. Rashid, H. Al-Qallaf and R. Al-Kandari
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (2013-1206-01)
Project Leader: J. Ahmed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Molecular Diagnosis for the Rapid Detection of Bovine Tuberculosis in the State of Kuwait
Project Code: (2013-1207-02)
Project Leader: S. Al-Mouqatea, M. Al-Khamis, B. Akbar, A. Ali, H. Al-Aqeel, A. Bin-Heji and M. Razzaque.
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Magnesium Treatment of Inflammation in Disorders of Glucose Homeostasis

Project Code: (2013-1302-01)
Project Leader: N. Zghoul
Affiliation/Beneficiary: Dasman Diabetes Institute, in collaboration with George Washington University, USA

36

36

37

Genetic Engineering of Alfalfa for Remediation of Soil Contaminated with Heavy Metals
and Residual Crude Oil

37

Project Code: (2013-1302-07)
Project Leader: M. Al-Ameer
Affiliation/Beneficiary: Fawzia Sultan Rehabilitation Institute

38

Career Strategies of High Potential Employees: Gateway to the Future

39

Automatic Multi-Level Categorization of Arabic Text Documents

40

Mobile Cloud Computing for Complex Mobile Web Services

40

Project Code: (P114-17IM-06)
Project Leader: I. Abdullah
Affiliation/Beneficiary: Kuwait University

Project Code: (P114-18EO-01)
Project Leader: F. Al-Anzi
Affiliation/Beneficiary: Kuwait University

Project Code: (P114-18EO-02)
Project Leader: F. Alshahwan
Affiliation/Beneficiary: Public Authority of Applied Education and Training

Top-Down Impact Analysis Approach to Quantify the Impact of a Change in Software Systems
Project Code: (P114-18EO-03)
Project Leader: L. Tahat
Affiliation/Beneficiary: Gulf University for Science and Technology

184

Assessing the Impact of Western-Style Higher Education in Kuwait on Intercultural
Effectiveness and Business Communication Patterns

43

Selection of Dispute Resolution Method to Resolve Conflicts in Construction Projects

44

On the Construction of Certain Chevalley-Groups

44

Capital Budgeting Practices by Companies Listed on Kuwait Stock Exchange

45

Job Satisfaction among Academicians at Business Colleges Working in Kuwait

45

Development of an On-Line Dyslexia Test in Arabic

46

Learners’ Motivation in the GCC to Study French as a Foreign Language: Cultural,
Economic and Social Factors

46

A Study to Establish Shelters for Women and Children who are Victims of Violence and
to Formulate Relevant Laws

47

Efficacy of Yttrium-90 Time-of-Flight PET/CT in Post Radioembolization Imaging of
Microsphere Biodistribution in Radiosynovectomy

48

Communicating Corporate Social Responsibility in Kuwait: Assessment of
Environmental Responsibility Efforts

48

Project Code: (P114-19TT-01)
Project Leader: F. Al-Sumait
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (P115-15EV-01)
Project Leader: H. Alhumaidi
Affiliation/Beneficiary: Kuwait University

Project Code: (P115-16SM-02)
Project Leader: S. Aldhafeeri
Affiliation/Beneficiary: The Public Authority for Applied Education and Training

Project Code: (P115-17IF-02)
Project Leader: A. Al-Mutairi
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (2013-4401-01)
Project Leader: V. Kumar, S. AlMomin, A. Al-Shatti, H. Al-Aqeel, S.M. Nair, A.B. Shajan, F. Al-Salameen
S. Al-Mouqati, and C. Sudhersan
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P114-13MC-04)
Project Leader: K. Al-Saleh
Affiliation/Beneficiary: Ministry of Health

42

Project Code: (P114-19AE-02)
Project Leader: H. Al-Sharoufi
Affiliation/Beneficiary: Gulf University for Science and Technology

A Comparative Clinical Experiment between Speech Anxiety and Speech Restructuring
Treatment Approaches on Kuwaiti Adults who Stutter

Outcome of Admissions to the Palliative Care Center of Kuwait

Towards a Unified English Technology-Based Writing Curriculum for High Schools in
the Arabian Gulf Countries: The Case of Kuwait and Oman

41

Project Code: (P115-17IM-04)
Project Leader: A. Al-Mutairi
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (P115-18EO-01)
Project Leader: G. Al-Naqi, A. Al-Qattan, and A. Alqallaf
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P115-19TT-01)
Project Leader: M. Hosny
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (P115-51OS-01)
Project Leader: G. Al-Ghanem
Affiliation/Beneficiary: Women's Cultural and Social Society

Project Code: (P115-93MN-02)
Project Leader: M. Masoomi
Affiliation/Beneficiary: Ministry of Health

Project Code: (P116-11AM-01)
Project Leader: M. Bashir
Affiliation/Beneficiary: Kuwait University

185

Harmonic Playground Inspired by Al Sadu Design Patterns: A Feasibility Study
Project Code: (P116-11VC-01)
Project Leader: Sheikha Altaf Salem Al Ali Al-Sabah
Affiliation/Beneficiary: Al Sadu House

Energy Spectra of Photons in Tissue Equivalent Phantoms
Project Code: (P116-13SP-01)
Project Leader: T. Alrefae
Affiliation/Beneficiary: Kuwait University

On Solutions of Integro Quasi-Differential Equations in LPW Spaces

Project Code: (P116-14SM-02)
Project Leader: Sobhy El-sayed Ibrahim
Affiliation/Beneficiary: Public Authority of Applied Education and Training Faculty of Basic Education,
Department of Mathematics

Investigation of Long-Lived Gamma Emitting Radionuclides in Meat Consumed in
Kuwait and Estimates of Annual Effective Doses

49

49

49

Project Code: (P116-55EA-01)
Project Leader: A. Al-Ghadban, S. Uddin, M. Ramadhan, A. Ramadan, A. Al-Dousari, E. Al-Enezi,		
M. Al-Asfour and B. Dashti
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with The National Council
for Culture, Art and Letters in Kuwait

Chemical and Biological Assessment of Endocrine Disrupting Chemicals in Waste and
Coastal Waters in Kuwait

50

50

51

51

Project Code: (P214-44SC-02)
Project Leader: A. Ramadan
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Comprehensive Radionuclides Assessment and Monitoring Systems for Kuwait’s
Marine Environment

52

Project Code: (P214-44SP-01)
Project Leader: S. Uddin, A. Al-Ghadban, M. Behbehani, A. Aba, H. Al-Shammari, , O. Al-Baloushi,
W. Zakri and A. Al-Baloushi
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Technology Use in Kuwait's Agriculture: Evaluating Technologies and Establishing
Baseline Database

53

Project Code: (P215-42EC-02)
Project Leader: A. Al-Nasser, M. A. Razzaque, H. Al-Khalaifa, H. Al-Menai, H. Al-Mansour and, N. AbdulMalik
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Failaka Whale Skeleton to be Housed at the Kuwait Scientific Center

53

A National Green Campus Research Proposal for Kuwait Institution of Higher Education

54

Project Code: (P215-42SL-04)
Affiliation/Beneficiary: Environment Public Authority (EPA)

Project Code: (P314-35EA-01)
Project Leader: A. Al-Anzi
Affiliation/Beneficiary: Kuwait University

186

Ceiling-Mounted Personalized Ventilators Effectiveness in Reducing the Spread of
Particles in Office Spaces

56

Grant Agreement between KFAS and the Oxford Institute for Energy Studies (OIES)

57

Project Code: (P314-35EC-01)
Project Leader: S. Lahalih, A. Al-Hazza, F. Al-Zubi, A. Al-Rowayeh and M. Al-Mutairi
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P314-35EM-01)
Project Leader: W. Chakroun
Affiliation/Beneficiary: Kuwait University

Ongoing Projects

Restoration of Pearl Oyster Resources in Kuwait Sea Bed

58

European and US Policies towards Inward Investment from the Gulf in Strategic Industries

59

Eco-Hydro-Geomorphological Modeling of Kuwait Desert Environment

59

Coupled Biosphere - Atmosphere Modeling over Kuwait

60

Use of Estimated Average Glucose and Adipokines as Screening Tests for Categories of
Glucose Intolerance: The Kuwait Adipokines and Derived Average Glucose Study (KADAGS)

60

The Collapse of Kuwait's Fishery Stocks: Analysis and Identification of the Causes,
Data Needs and Remedial Management Actions

61

Desert Subsurface Exploration of Aquifers (Desert-Sea) - Phase 1

61

The Biology of Marine Bivalves and their Environment in Kuwait, Phase I: Population
Structure, Reproduction and Mitochondrial DNA

62

Project Code: (2009-1207-01)
Project Leader: F. Al-Hassawi, U. Khalifa, M. Fouda
Affiliation/Beneficiary: Public Authority of Agriculture Affairs and Fish Resources

Project Code: (2010-1103-03)
Project Leader: M. Thatcher
Affiliation/Beneficiary: London School of Economics and Political Science

Project Code: (P214-42WE-01)
Project Leader: N. Al-Jandal, T. Saeed, A. Saheb and A. Abusam
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Quantification of the Contribution of the Main Activities at the Shuaiba West Industrial
Area to Ambient Pollution Levels at Ali Sabah Al-Salem

55

Project Code: (P316-75IC-01, P316-75IC-02 and P316-75IC-03
Affiliation/Beneficiary: Oxford Institute for Energy Studies (OIES)

Project Code: (P116-14SP-03)
Project Leader: T. Alrefae
Affiliation/Beneficiary: Kuwait University

World Heritage Nomination for Kuwait Towers

Development of a Polypropylene/Nanomaterial-Based Composite Polymer Electrolyte
Membrane for Hydrogen and Methanol Fuel Cells Application

Project Code: (2010-4401-04)
Project Leader: E. Eltahir
Affiliation/Beneficiary: Massachusetts Institute of Technology

Project Code: (2010-4401-05)
Project Leader: E. Eltahir
Affiliation/Beneficiary: Massachusetts Institute of Technology

Project Code: (2011-1302-01)
Project Leader: N. Abdella
Affiliation/Beneficiary: Kuwait University

Project Code: (2011-1401-06)
Project Leader: M. Al Husaini, J. Bishop, A. Al-Baz, W. Chen, H. Al-Foudari, T. Dashti, S. Al-Jazzaf
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (2011-5401-01)
Project Leader: A. Aliewi, M. Al-Senafy, A. Al-Khalid, T. Rashid and H. Al-Qallaf,
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with NASA

Project Code: (2012-1207-02)
Project Leader: S. Al-Mohanna
Affiliation/Beneficiary: Kuwait University
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Identification and Characterization of Post-Translational Modifications in the Raf Kinase
Inhibitory Protein: Implication for a Molecular-Based Therapy of Breast Cancer

62

Project Code: (2012-1302-01)
Project Leader: M. Bitar and F. Al-Mulla
Affiliation/Beneficiary: Kuwait University

Establishment of National Unrelated Hematopoietic Stem Cell and Cord Blood Donor Registry

63

Concomitant Anti-EGFR Antibody (Cetuximab) plus Hyper-Fractionated Radiotherapy
Versus Chemotherapy Plus Hyper-Fractionated Radiotherapy in Advanced NonMetastatic Head & Neck Cancer (Random Controlled Study)

64

Project Code: (2012-1302-04)
Project Leader: S. Al-Shemmari
Affiliation/Beneficiary: Kuwait University

Project Code: (2012-1302-06)
Project Leader: K. Al-Saleh
Affiliation/Beneficiary: Ministry of Health

National Sickle Cell Disease Registry
Project Code: (2012-1302-07)
Project Leader: A. Adekile
Affiliation/Beneficiary: Ministry of Health

The Effects of Developments in Mesopotamian Marshland on Boubyan and Warba Islands
Project Code: (2012-1401-01)
Project Leader: Y. Alosairi, N. Al Sulaiman, S. Neelamani, T. Pokavanich, I. Polikarpov, A. Kwarteng, C.
Small, A. A1-Handal
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Investigation of Plate Heat Exchanger Applications in Multiple Distillation: A Bench
Scale Study

65

65

66

Project Code: (2012-1505-01)
Project Leader: G. Al-Nuwaibit and E. El-Sayed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research, Ministry of Electricity and Water

Development of an Optimal Implementation Model for Seawater Multiple Effect
Distillation Technology in Kuwait

66

Project Code: (2012-2505-03)
Project Leader: G. Al-Nuwaibit and E. El-Sayed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research, Ministry of Electricity and Water

A Mobile Unit for Detection of Breast Cancer
Project Code: (2012-5302-01)
Project Leader: K. Al-Saleh
Affiliation/Beneficiary: Cancer Aware Nation (CAN)

67

The Standardization of Wechsler Intelligence Scale for Children - Fifth Edition (WISC-V)

67

Composition of Steroids and other Lipid Fractions and Proteins: The Anti-Inflammatory,
Anti-Cancer Activities in Preparations from the Skin of the Arabian Gulf Catfish (Arius
Bilineatus, Valenciennes)

68

Project Code: (2013-1109-04)
Project Leader: F. Hadi, S. Mourad
Affiliation/Beneficiary: Kuwait Society for the Advancement of Arab Children

Project Code: (2013-1207-1A)
Project Leader: J. Al-Hassan, P. Yang
Affiliation/Beneficiary: Kuwait University in collaboration with MD Anderson Cancer Center, U.S.A.
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Composition of Steroids and other Lipid Fractions and Proteins: The Anti-Inflammatory,
Anti-Cancer Activities in Preparations from the Skin of the Arabian Gulf Catfish (Arius
Bilineatus, Valenciennes)

69

Composition of Steroids and other Lipid Fractions and Proteins: The Anti-Inflammatory,
Anti-Cancer Activities in Preparations from the Skin of the Arabian Gulf Catfish (Arius
Bilineatus, Valenciennes)

70

A Mixed Methods Approach to Understanding the Perspectives of Obesity in Kuwait

71

Spaces of Living: Urban Reflections of Kuwaiti Society

71

Using Value Methodology for Deployment of Scrap Tires to Fight Desertification in
Kuwait and Ration Water

72

The Effect of Dietary Probiotics and Prebiotics on the Performance of Broiler Chickens
in Kuwait

73

Studying the Genetics of Congenital Thoracic Anomalies in Consanguineous Kuwaiti
Families Caused by Cilia Dysfunction

74

Assessment of Body Composition of Kuwaiti Infants by Using Air Displacement
Plethysmography (PEA POD)

74

Synthesis, Characterization and Theoretical Investigation of Water Soluble Cationic
Phthalocyanines and their in-vitro Studies for Photodynamic Therapy

75

Designing and Constructing a Social Accounting Matrix (SAM) for the State of Kuwait

75

Project Code: (2013-1207-1B)
Project Leader: J. Al-Hassan & C. Pace-Asciak
Affiliation/Beneficiary: Kuwait University, in collaboration with Hospital for Sick Children, Toronto

Project Code: (2013-1207-1C)
Project Leader: J. Al-Hassan, W. Renno
Affiliation/Beneficiary: Kuwait University, in collaboration with MD Anderson Cancer Center, U.S.A.

Project Code: (2013-1302-08)
Project Leader: E. Hamdan
Affiliation/Beneficiary: Fawzia Sultan Rehabilitation Institute

Project Code: (2013-1401-01)
Project Leader: S. Alshalfan
Affiliation/Beneficiary: AGi Architects

Project Code: (2013-1501-01)
Project Leader: F. Al-Anzi
Affiliation/Beneficiary: Kuwait University

Project Code: (P114-12SL-06)
Project Leader: H. Al-Khalaifa, A. Al-Nasser, G. Ragheb, T. AISurayyee, H. Al-Hashash, A. Hadi, T.
AIShan·ah, S. Al-Qalaf, N. AI-Omani and A. Mohammed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P114-13MG-01)
Project Leader: D. Al-Mutairi
Affiliation/Beneficiary: Kuwait University

Project Code: (P114-13MK-01)
Project Leader: L. Davidsson, T. Al-Waalan, S. Al-Mutairi, R. Al-Khamees, J. Al-Ghanim, N. Al-Hamad,
N. Al-Kazemi, T. Al-Ati
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P114-14SC-01)
Project Leader: S. Makhseed
Affiliation/Beneficiary: Kuwait University

Project Code: (P114-17IA-01)
Project Leader: A. Gelan
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

189

Challenges and Opportunities in Establishing Technology Commercialization Programs
at GCC Universities

76

Cloud Computing for Healthcare Institutions in Kuwait

77

The Earliest Sound Recordings of the Arabian Peninsula 1905-1909: Arabic Songs and
the Shaping of a Cultural History

Project Code: (P115-11AM-02)
Project Leader: A. Dashti
Affiliation/Beneficiary: Gulf University for Science and Technology

Viral Nerve Cacrosis in Hamoor: Detection in Brood Stock and Prevention in Larvae
through Egg Disinfection

78

Project Code: (P115-12SL-04)
Project Leader: B. Al-Hamar
Affiliation/Beneficiary: Kuwait University

Statistical Predictive Modeling of Cytokine Profiles in Normal and Complicated
Human Pregnancy

78

Project Code: (P115-12SL-07)
Project Leader: H. Al-Menaie
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Knowledge and Attitude of Primary Care Physicians towards Palliative Care in Kuwait
Project Code: (P115-13MC-03)
Project Leader: A. Al-Ansari
Affiliation/Beneficiary: Ministry of Health

Genetics of Eczema in Kuwait

Project Code: (P115-13MC-05)
Project Leader: A. Ziyab
Affiliation/Beneficiary: Kuwait University in collaboration with University of Southampton

Retinitis Pigmentosa and Leber's Congenital Amaurosis in an Extended Kuwaiti Family
Project Code: (P115-13MM-01)
Project Leader: J. Al-Merjan
Affiliation/Beneficiary: Ministry of Health

Towards a Series of Truly Water-Soluble Sugar Conjugate Phthalocyanines for Optimum
Cancer Treatment Using Photodynamic Therapy (PDT)

83

Advanced Crystalline Silicon Photovoltaics Research Program (Phase II)

84

Energy Subsidy and Price Reform in Kuwait: An Assessment Using a Computable
General Equilibrium Model

85

A Novel Biologically Inspired Algorithm for Optimization Based on Worm's Behavior

85

Enhancing Scientific Literacy and English Language Proficiency of Public High School
Students in Kuwait through Science-Based Writing Projects

86

Evaluation of Fig Trees for Developing Potential Fruit Production and Cultural Practices
in Kuwait

86

Effect of Ocean Acidification on Growth and Abundance of Penaeus semisulcatus in the
Northern Arabian Gulf

87

Enhancement of Native Forage Species Production as Local Feed Resources for
Livestock in Kuwait - Phase II

87

The Role of Lipoxygenases in Testicular Ischemia Reperfusion Injury, an Experimental
Model for Testicular Torsion

88

Project Code: (P115-15EE-01)
Project Leader: Y. Abdulraheem
Affiliation/Beneficiary: Kuwait University in collaboration with IMEC, Belgium

79

Project Code: (P115-17IA-02)
Project Leader: A. Gelan
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

79

Project Code: (P115-18EO-02)
Project Leader: J. Arnout
Affiliation/Beneficiary: Gulf University for Science and Technology

80

Project Code: (P115-12SL-06)
Project Leader: K. Dingle
Affiliation/Beneficiary: Gulf University for Science and Technology

Performance of Some Forage Crops Under Different Cropping Systems

83

Project Code: (P115-14SC-05)
Project Leader: S. Makhseed
Affiliation/Beneficiary: Kuwait University

Project Code: (P115-12SL-01)
Project Leader: A. Saheb, H. Al Gharabally, S. El Dakour
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Biofuel and Side Products from Kuwait's Microalgae

Polymeric Nanoparticles as New Smart Contrast Agent for Breast Cancer Early
Detection via MRI
Project Code: (P115-14SC-02)
Project Leader: M. Fouzi
Affiliation/Beneficiary: Kuwait University

Project Code: (P115-11AH-01)
Project Leader: L. Urkevich
Affiliation/Beneficiary: American University of Kuwait in collaboration with Harvard University

Media Effect on Citizenship in the Gulf States: Case of Kuwait and Oman

82

Project Code: (P115-13MQ-01)
Project Leader: M. Al-Awadhi
Affiliation/Beneficiary: Kuwait University

Project Code: (P114-17IM-08)
Project Leader: M. Al-Fahad
Affiliation/Beneficiary: Kuwait University – Center of Excellence in Management

Project Code: (P114-18NH-01)
Project Leader: I. Omran
Affiliation/Beneficiary: Gulf University for Science & Technology

Implementation of Distress Assessment and Response Tool (DART) Screening Tool in
Kuwait Cancer Control Center (KCCC)

Project Code: (P115-19TO-02)
Project Leader: M. Tryzna
Affiliation/Beneficiary: Gulf University for Science and Technology

80

81

81

82

Project Code: (P116-12SL-04)
Project Leader: H. Al-Zalzaleh
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P116-12SL-13)
Project Leader: L. Al-Musallam
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P116-12SL-15)
Project Leader: T. Madouh
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P116-13MB-01)
Project Leader: M. Al-Maghrebi
Affiliation/Beneficiary: Kuwait University

190

191

Cancer Pain Control Before and After Palliative Care Center Referral
Project Code: (P116-13MC-01)
Project Leader: A. Al-Ansari
Affiliation/Beneficiary: Ministry of Health

88

The Use of Killer-Cell Immunoglobulin-Like Receptor (KIR) Genotyping in Related Stem
Cell Transplantation

89

National Registry for Children with Cancer in Kuwait from 2004-2017

89

Project Code: (P116-13MC-08)
Project Leader: R. Ameen
Affiliation/Beneficiary: Kuwait University

Project Code: (P116-13MK-01)
Project Leader: M. Bourusly
Affiliation/Beneficiary: Ministry of Health

Clinical Classification of the Sickle Cell Disease (SCD) According to Bone Involvements
and Other Systemic Complications

90

Project Code: (P116-13MM-01)
Project Leader: H. Al-Jafar
Affiliation/Beneficiary: Ministry of Health

Knowledge and Attitude of Emergency Physicians towards Palliative Care in Kuwait
Project Code: (P116-13NO-01)
Project Leader: A. Al-Ansari
Affiliation/Beneficiary: Ministry of Health

Investigations into the Anti-Inflammatory Mechanisms and Therapeutic Effects of Onion
Bulb Extract and its Active Constituents in Animal Models of Inflammation

90

91

Project Code: (P116-13PT-01)
Project Leader: A. El-Hashim
Affiliation/Beneficiary: Kuwait University

On Root-Involutions and Root-Sub-Groups of the Chevalley Group E6 (K), Over a Field
K of Characteristic 2

91

Project Code: (P116-14SM-01)
Project Leader: S. Aldhafeeri
Affiliation/Beneficiary: Public Authority for Applied Education and Training

Modelling and Design of Nano-Structures: Multilayer Nanoplasmonics Configurations

92

Reliability-Based Assessment of Existing Structures

92

Project Code: (P116-15EC-01)
Project Leader: H. Kurkcu
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (P116-15EV-01)
Project Leader: Z. Sakka
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Wool Production Potential of Naeemi Sheep: Assessing Quantitative and Qualitative
Status of Wool in Kuwait

93

On the Stabilizer of a 2-Dimensional Vector Space of 27-Dimensional Module of Type E6
Over a Field of Characteristic Two

93

Project Code: (P116-15SE-01)
Project Leader: S. Abbas
Affiliation/Beneficiary: Al SADU Co-op Handicrafts Society

Project Code: (P116-16SM-01)
Project Leader: Y. Alkhezi
Affiliation/Beneficiary: Public Authority for Applied Education and Training

192

The National Study of the Future Forecast for Need of the Jobs Based on Knowledge,
Innovation and R&D in the Public and Private Labor Markets during the Next Five Years

94

Utilizing Applied Behavioral Research to Execute Subsidy Reform in Kuwait

94

Self-Efficacy and Affect Infusion Theory for Understanding Web Usage and Learning:
A Comparative Study of Kuwait vs. United States

95

Levels of Pesticide Residue in Raw Milk and Selected Dairy Products in the Kuwait
Market with Emphasis on Public Health

95

Genetic Characterization of Haloxylon Salicornicum and Rhanterium Epapposum Native
Plant Species of Kuwait by DNA Markers

96

Investigation of Soil Microbial Communities and Vegetation for Baseline Database
Development at Selected Sites in Kuwait Desert

96

Quantitative Survey of Sargassum Macroalgae along Kuwait Coastline: First Step
towards Its Bed Restoration

97

Biochemical Potential of Conocarpus Lancifolius in Uptake of Carcinogenic
Polyaromatic Hydrocarbons and Heavy Metals

97

A Revision on the Marine Algal Flora of Kuwait with Special Emphasis on the Epiphytes

98

Approaches to Enhance the Sustainability in Kuwait: Environmental Impact and Cost
Estimation of Changing Fuels in Kuwait’s Electricity Grid

98

Project Code: (P116-17IC-04)
Project Leader: K. Al-Hashash
Affiliation/Beneficiary: Supreme Council of Planning and Development

Project Code: (P116-17IC-05)
Project Leader: H. Al-Ojayan
Affiliation/Beneficiary: Kuwait University in collaboration with The London School of Economics and
Political Science

Project Code: (P116-17OS-01)
Project Leader: D. AlSaleh
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (P214-42NM-01)
Project Leader: M. Al-Fayez
Affiliation/Beneficiary: Public Authority for Applied Education and Training

Project Code: (P214-42SL-02)
Project Leader: F. Al-Salameen, V. Kumar and S. Amad, J. Dashti, B. Doaij and L. Talebi
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P214-42SL-03)
Project Leader: A. Quoreshi, M. Suleiman, N. Bhat, S. Zaman, V. Kumar, M. Islam, A. Ramadan, L. AlMulla, S. Jacob, A. Jasmine, M. Sivadasan and R. Thomas
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P214-42SL-04)
Project Leader: A. Alghunaim, Y. Al-Enezi, T. Al-Said, H. Al-Edela, W. Al-Zikri, A. Al-Hashem, V.
Skryabin, H. Al-Amiri, M. Al-Kandari and I. Polikarpov
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P214-42SL-05)
Project Leader: R. Al-Hasan, M. Afzal and A. Redha
Affiliation/Beneficiary: Kuwait University

Project Code: (P214-42SL-06)
Project Leader: R. Al-Hasan, D. Al-Bader and F. Al-Khraniej
Affiliation/Beneficiary: Kuwait University

Project Code: (P214-42WE-02)
Project Leader: N. Alhajeri
Affiliation/Beneficiary: Kuwait University
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Development of an Emission Inventory for the State of Kuwait
Project Code: (P214-44SC-03)
Project Leader: A. Ramadan
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Evaluation of Tsunami Hazards along the Kuwaiti Coastline Due to Possible Earthquake
and Landslides

99

99

Project Code: (P214-44SE-01)
Project Leader: T. Pokavanich, K. Al-Salem, A. Al-Ragum and F. Al-Jeri
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Feed Production Utilizing Greenery and Agricultural Residues: Evaluation of Feeds for
Livestock in a Pilot-Scale Operation

100

Project Code: (P215-42SC-01)
Project Leader: M. Razzaque, S.A. Mohammad, F. Khalil, M. Al-Khamis, R. Al-Terkait, S. Albert, W. AlGallaf, A. Shaffi, H. Miah
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Dead Animals Disposal - Sheep

Project Code: (P215-42SC-02)
Project Leader: T. Al-Sabbagh
Affiliation/Beneficiary: Kuwait Livestock Trading in collaboration with Kuwait Institute for Scientific Research

Restoration Potential of Selected Native Plant Species in Kuwait

Project Code: (P215-42SL-01)
Project Leader: M. K. Suleiman, N. R. Bhat, A. Quoreshi, M. Islam, L. Al-Mulla, O. Ragam, S. Jacob, R.
Thomas, A. Jasmine and M. Sivadasan; and M. Al-Burais
Affiliation/Beneficiary: Kuwait Institute for Scientific Research
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101

Calibration and Validation of NASA (SMAP) Satellite for the Retrieval of Soil Moisture
and the Application to Environmental Modeling in Kuwait (Phase 2)

105

Development of a Decision Support System for Radioecologically Sensitive Areas
in Kuwait (DESSAK)-Phase I: Experimental Studies, Modeling and Development of
Database for Radioecology

106

Estimating Internal Radiation Dose Due to Airborne Radioactive Dust in Kuwait

106

The Extent and Determinants of Student’s Perception of Sustainability in GCC Universities

107

Assessment of The Microplastic Pollution of Kuwait’s Marine Environment

107

Project Code: (P215-44SP-01)
Project Leader: H. Al-Jassar
Affiliation/Beneficiary: Kuwait University in collaboration with NASA, U.S.A.

Project Code: (P215-44SP-02)
Project Leader: A. Aba, M. Ahmed, O. Alboloushi, H. Al-Baker, S. Al-Tamimi, A. Al-Dousari
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P215-44WE-02)
Project Leader: A. Isameel, A. Aba, M. Al-Rashicli, 0. Al-Boloushi, S. Al-Tamimi, Gh. Al-Ghadeeri, M.
Malak, and A. AIBoloshi
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P215-49TM-01)
Project Leader: M. Omran
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (P216-42SE-01)
Project Leader: T. Saeed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Studies on the Biocatalytic Desulfurization of Diesel: Phase I

102

Designing Mixed Air Distribution Systems to Reduce Micro-particle Indoor Concentrations

108

Ecological Assessment and Restoration Plan of Terrestrial Biodiversity in Umm Al Namil
Island, Kuwait

103

Internal Wave Climate and Turbulence Mixing on the Continental Shelf of the
Northwestern Arabian Gulf, Off the Kuwaiti Coast

108

Establishment of Mangrove Plantations - Phase II

103

Hydrodynamic Studies on Slotted Vertical Wave Barriers

109

Trophic Transfer of 210Po in Marine Environment in Northern Arabian Gulf

109

Preliminary Assessment of the Spatial Variations in the Atmospheric Concentrations of
Persistent Organic Pollutants in the West Asian Sub-Region

110

Modelling and Analysis of the Coupled Gulf-Atmosphere System

110

Project Code: (P215-42SL-02)
Project Leader: H. Mahmoud, W. Ismail, D. Heintz, A. Dorsselaer
Affiliation/Beneficiary: Kuwait University in collaboration with University of Strasbourg, France

Project Code: (P215-42SL-03)
Project Leader: M. Al-Mutairi, Y. Al-Osiri, L. Al-Mulla, N. Kumar, M. Awad, M. Subramanyam, O. AlRagam and N. R. Bhat
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P215-42WE-01)
Project Leader: N. Bhat, S. Uddin, M. Suleiman, L. AlMulla, B. Thomas, M. Bhatti, P. George, Y. Devi
and S. Mathew.
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with Marine Environment
Research Centre, UAE

Developing Sustainable and Environmentally Safe Strategies to Mitigate Overuse of
Toxic Pesticides on an Invasive Pest

Project Code: (P216-44SE-01)
Project Leader: F. Al-Senafi
Affiliation/Beneficiary: Kuwait University in collaboration with Texas A&M University, U.S.A.

104

Project Code: (P215-42WE-03)
Project Leader: M. Jallow
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Mechanical and Physical Evaluation of High Content Waste/Virgin Polyolefin Blends
Exposed to Natural and Accelerated Weathering
Project Code: (P215-44EC-01)
Project Leader: S. Al-Salem, N. Al-Dousari, M. D'Souza, and W. Al-Zekri
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with Equate
Petrochemical Company
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Project Code: (P216-42WE-04)
Project Leader: W. Chakroun
Affiliation/Beneficiary: Kuwait University

104

Project Code: (P216-44SE-03)
Project Leader: S. Neelamani, A. Al-Ragum
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P216-44SP-01)
Project Leader: S. Iqbal
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P216-44WE-01)
Project Leader: B. Gevao
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P216-45EV-01)
Project Leader: D. Al-Rukaibi
Affiliation/Beneficiary: Kuwait University

195

Design of Iptycene Polymers: A New Generation of Gas Separation Nanomaterials for
Energy Applications

111

Project Code: (P314-34SC-01)
Project Leader: B. Alameddine
Affiliation/Beneficiary: Gulf University for Science and Technology

111

Energy-Efficient and Sustainable Communications Network

112

Project Code: (P314-35EO-01)
Project Leader: M. Awad
Affiliation/Beneficiary: Kuwait University

Irrigation Studies in Date Palm (Phoenix Dactylifera L.) Phase II: Development of
Precision Irrigation Scheduling Under Kuwaiti's Environmental Conditions

113

Project Code: (P315-22SL-01)
Project Leader: N. Bhat, I. McCann, T. Thomas, M. Albaho, S. Chellan, L. Al-Mulla, S. Mathew, S.
Isathali, and P. George
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Efficient Separation of Dilute Oil Contaminations from Wastewater by Functionalized
Magnetic Nanoparticles

113

Project Code: (P315-25EC-01)
Project Leader: N. Rezaei
Affiliation/Beneficiary: Kuwait University

Measurement and Characterization of Solar Irradiance and Climatological Factors for
Assessing Solar Conversion Technologies in Kuwait

114

Project Code: (P315-34SE-01)
Project Leader: M. Al-Rasheedi
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Assessing the Feasibility of Offshore Wind as an Alternative Source of Energy for the
Sate of Kuwait

114

Project Code: (P315-34SE-02)
Project Leader: W. Al-Nassar, S. Neelamani
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Synthesizing of MgH2-Nb2O5-based Nanocomposite Powder Particles for the
Manufacturing of Hydrogen Storage System for Light Duty Vehicles, Phase II

115

Project Code: (P315-35EC-01)
Project Leader: M. El-Eskandarany, H. Al-Matrouk and M. Behbehani
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Assessment of Viability and Efficiency of Two Forward Osmosis Membrane
Technologies for Seawater Desalination: Pilot Plant Scale

116

Project Code: (P316-25EC-02)
Project Leader: M. Ahmed and M. Abdel-Jawad
Affiliation/Beneficiary: Kuwait Institute for Scientific Research, Ministry of Electricity and Water

Pilot Hybrid Biofilm Reactor for Treatment of Industrial Wastewater

118

Towards a Portable and Miniaturized System for the Detection of Drugs of Abuse
Through Ru(Bpy)32+ Chemiluminescence Reaction

119

Evaluation of Techniques to Enhance Seed Germination and Evaluation of Seedling
Establishment in Selected Native Plants

120

Ecofriendly Green Synthesis of Silver Nanoparticles and its Application in Wastewater
Treatment under Solar Energy Photo-catalytic Effect from Contaminated Dyes (Methyl
Orange) and Water-Borne Disease Bacteria Using Red Algae (Laurencia Papillosa)

120

Investigation of Lamb Mortality in Kuwait: Improving Immunity and Vaccination

121

Genetic Characterization of Naeemi Breed and Investigations of their Life-Time Performance

121

Effects of Commercial Microdiets and Weaning Strategies on the Rearing of Sobaity
(Sparidentex hasta) Larvae

122

Using Marine Algae as Poultry Feed

122

Investigating the use of Native Plants in Poultry Feed in Kuwait

123

Determination of the Nutritive Values of Highly Consumed Dishes in Kuwait

123

Project Code: (P115-14SC-04)
Project Leader: E. Al-Hetlani
Affiliation/Beneficiary: Kuwait University

Project Code: (P116-12SL-03)
Project Leader: M. Suleiman
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P116-12SL-05)
Project Leader: M. Montasser
Affiliation/Beneficiary: Kuwait University

Project Code: (P116-12SL-07)
Project Leader: H. Burezq
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with Public Authority for
Agriculture Affairs & Fish Resources

Project Code: (P116-12SL-11)
Project Leader: S. Abbas
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with Public Authority for
Agriculture Affairs & Fish Resources

Project Code: (P116-12SL-16)
Project Leader: S. El-Dakour
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P116-12SL-17)
Project Leader: H. Al-Khalaifa
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration
with Kuwait United Poultry Company

Project Code: (P116-12SL-18)
Project Leader: A. Al-Nasser
Affiliation/Beneficiary: Kuwait Institute for Scientific Research
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Project Code: (P316-25EC-03)
Project Leader: M. Ahmed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Conducting a Periodic Statistical Study in Educational Facilities for Measuring the
Water Consumption

Project Leader: A. Al-Ghunaim
New Projects

Investigation of Cleaning Methods for Photovoltaic Systems under Kuwait Environment
Project Code: (P314-35EM-04)
Project Leader: F. Alzubi
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

The Dictionary of the Holy Qur'an (Special Project)

Project Code: (P116-13MC-05)
Project Leader: B. Dashti
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

117

Project Code: (P316-25EM-02)
Project Leader: S. Al-Muzaini
Affiliation/Beneficiary: Ministry of Education in collaboration with Kuwait Water Association
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Estimation of Salt Intake Assessed by 24 Hour Urinary Sodium Excretion in the Adult
Kuwaiti Population 			

124

Speech Restructuring and Speech-Anxiety Treatment: Comparing Order and Outcomes
of Stuttering Therapies in Kuwait

125

Project Code: (P116-13MC-06)
Project Leader: N. Al-Hamad
Affiliation/Beneficiary: Public Authority for Food and Nutrition

Project Code: (P116-13MC-09)
Project Leader: M. Alameer
Affiliation/Beneficiary: FAWSEC Educational Company

Anticoagulation in Advanced Cancer Patient Receiving Palliative Care

125

Development of iPAD Interactive Story and Sequences Application for the Treatment of
Speech Disorders and Enhancement of Speech

126

Project Code: (P116-13MC-11)
Project Leader: A. Al-Ansari
Affiliation/Beneficiary: Ministry of Health

Project Code: (P116-13MC-12)
Project Leader: G. Al Naqi
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Identification and Characterization of RKIP Network in Breast Cancer Metastasis:
A Focus on Metalloproteinases

126

Project Code: (P116-13MG-02)
Project Leader: F. Al-Mulla
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Kuwait Obstructive Lung Disease Initiative: KOLD Study

127

The Effect of High Density Lipoprotein on Ischemia-Reperfusion Injury in
Spontaneously Hypertensive Rats

127

Project Code: (P116-13MM-04)
Project Leader: F. Al-Hurish
Affiliation/Beneficiary: Ministry of Health in collaboration with Fawzia Sultan Rehabilitation Institute

Project Code: (P116-13MM-05)
Project Leader: A. Al-Jarallah
Affiliation/Beneficiary: Kuwait University

The Effect of Metabolic Surgery on the Uncoupling Proteins

128

129

Project Code: (P116-13MN-01)
Project Leader: T. Alrefae
Affiliation/Beneficiary: Kuwait University in collaboration with Geneva University Hospital, Geneva
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132

Education for Sustainability: Training Educators and Civil Society Leaders in
Participatory Environmental Research and Action

133

A Modular Multi-Terminals PV Interfacing System

133

Continuous Synthesis and Isolation of Magnetic Nanoparticles Using Droplet
Microfluidies for Wastewater Treatment

134

Hybridization Appraisal of Forward Osmosis and Membrane Distillation Processes for
Seawater Desalination

134

Versatile Polymers for Organic Field Effect Transistors: Sustainable Materials for
Photovoltaic Cells and Sensing Applications

135

Development of Advanced Perovskite Solar Cells

135

Solar Cells Efficiency Improvement Using Optical Nanostructures Coating Layers

136

Aligned PVDF Nanofibers Embedded with Carbon Nanotubes for Energy Harvesting

136

Experimental Study to Investigate the Effect of Nano-Particle on Improving Heavy
Kuwaiti Oil Recovery

137

Project Code: (P116-18QS-01)
Project Leader: N. Almasri
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (P216-44WE-02)
Project Leader: E. Franceschinis
Affiliation/Beneficiary: The en.v Initiative

Project Code: (PN17-15EE-01)
Project Leader: B. Alajmi
Affiliation/Beneficiary: Public Authority for Applied Education and Training

Project Code: (PN17-24SC-01)
Project Leader: E. AlHetlani
Affiliation/Beneficiary: Kuwait University

Project Code: (PN17-25EM-01)
Project Leader: M. Ahmed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with Ministry of Electricity
and Water

Project Code: (PN17-35EE-01)
Project Leader: A. Hajjiah
Affiliation/Beneficiary: Kuwait University

130

Project Code: (P116-13MM-08)
Project Leader: S. Alshemmari
Affiliation/Beneficiary: Kuwait University

Advanced Strategies for Attenuation Correction and Synergistic Reconstruction in
Dynamic Time-Of-Flight PET/MRI

Identifying Systems Models Characteristics Affecting the Propagation of a Change

Project Code: (PN17-34SC-02)
Project Leader: Y. Abdulraheem
Affiliation/Beneficiary: Kuwait University

Project Code: (P116-13MM-07)
Project Leader: T. Alfahad
Affiliation/Beneficiary: Kuwait University in collaboration with University of Glasgow

Molecular Aberrations among Patients with Myeloproliferative Neoplasms:
Focus on Myelofibrosis

132

Project Code: (P116-17IM-02)
Project Leader: F. Almudhaf
Affiliation/Beneficiary: Kuwait University

Project Code: (PN17-34SC-01)
Project Leader: B. Alameddine
Affiliation/Beneficiary: Gulf University for Science & Technology

Project Code: (P116-13MM-06)
Project Leader: M. Jamal
Affiliation/Beneficiary: Kuwait University

The Identification of the Toxic Pathways Induced by the Mutant SOD1 Protein
Associated with Canine Degenerative Myelopathy: A Potential Novel Model for
Amyotrophic Lateral Sclerosis

Bubbles in the Hotel/Lodging Real Estate Sector

131

Project Code: (PN17-35EE-02)
Project Leader: N. Shehatah
Kuwait College of Science and Technology

Project Code: (PN17-35EP-01)
Project Leader: O. Alomair
Affiliation/Beneficiary: Kuwait University
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Benchmarking the Energy Use Intensity of Kuwait's Residential and Commercial
Building Sectors

137

Quantifying the Impact of Human Actions on the Energy Performance of Kuwaiti
Residential Buildings

138

Project Code: (PN17-35EV-01)
Project Leader: E. Aazar and B. Al-Aifan
Affiliation/Beneficiary: Kuwait Municipality

Project Code: (PN17-35EV-02)
Project Leader: E. Aazar and B. Al-Aifan
Affiliation/Beneficiary: Kuwait Municipality

Pollutant Dispersion within Built-Up Environment Under Changes of Atmospheric
Stability and Building Configurations

138

Project Code: (PN17-44SE-01)
Project Leader: M. Yassin
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Man and Human Society in Literature of Ismail Fahad Ismail, A Critical Study

139

Sustaining the Competitive Identity of Kuwait: The Role of Elite and Social Media Users

139

A Framework to Integrate Smartphones as A Mobile Learning Tool in Kuwait University

139

Project Code: (PR17-11AA-01)
Project Leader: S. Arkadan
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (PR17-11AM-01)
Project Leader: Y. Abdelrahim
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (PR17-11TT-01)
Project Leader: F. Al-Khezzi
Affiliation/Beneficiary: Kuwait University

Effect of Three Carbohydrates on the Growth of Nile Tilapia, Water Consumption and
Water Quality in A Biofloc System

140

Tissue Culture Technology Development for the Micropropagation Of Native Plants of Kuwait

140

Project Code: (PR17-12SL-01)
Project Leader: M. Ridha
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (PR17-12SL-04)
Project Leader: L. Al-Sabah
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

141

Studies on the Biogeochemical Role of Dolomite Forming Microbes Isolated from a
Kuwaiti Sabkha

141

Implementation of Mutation Induction to Improve Barley Production under Harsh
Environmental Conditions (The Case of Kuwait)

142

Project Code: (PR17-12SL-06)
Project Leader: H. Al-Hashash
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Assessment of Risk of Cataract among Interventionalists and Actions on Prevention

143

CO Oxidation Activity of Chromia Nanoparticles Dispersed on High Surface Area
Graphene, Graphene Oxide or Alumina Support Materials

143

Optical Nanosensors with Integrated Flexible Printed Nanoantennas
for Water Quality Monitoring

144

Implementation of A Study Skills Program Integrated with A Basic Algebra
Developmental Course

144

New Efficient and Accurate Discontinuous Galerkin Methods for Stochastic Differential
Equations Arising in Biology, Finance, and Mechanical Engineering

145

Free Vibration of Composite Layered Cylindrical Shells Filled with Fluid Under Shear Theory

145

On Certain 3-Transposition Groups in Exceptional Groups Over Fields K of
Characteristic Two

146

Adaptive Learning Management System Based on Justification Truth Maintenance System

146

Investigation of the Impact of Critical Success Factors on Using the Online Government
Web Site of Kuwait

147

Multi-Parametric Testing of Immunological and Biochemical Markers of Osteoporosis in
Postmenopausal Women

147

Project Code: (PR17-13NR-01)
Project Leader: M. Alnuaimi
Affiliation/Beneficiary: Ministry of Health

Project Code: (PR17-14SC-01)
Project Leader: A. Ali
Affiliation/Beneficiary: Public Authority for Applied Education and Training in collaboration with Kuwait University

Project Code: (PR17-15EE-01)
Project Leader: N. Shehata
Affiliation/Beneficiary: Kuwait College of Science and Technology

Project Code: (PR17-16SM-02)
Project Leader: I. Al Zaid
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (PR17-16SM-04)
Project Leader: H. Temimi
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (PR17-16SM-07)
Project Leader: F. Alawam
Affiliation/Beneficiary: Public Authority for Applied Education and Training

Project Code: (PR17-18IQ-01)
Project Leader: T. Ali
Affiliation/Beneficiary: Gulf University for Science and Technology

Project Code: (PR17-12SL-10)
Project Leader: H. Mahmoud
Affiliation/Beneficiary: Kuwait University in collaboration with University of Toronto
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142

Project Code: (PR17-13MC-01)
Project Leader: N. Scull
Affiliation/Beneficiary: Fawzia Sultan Educational Company in collaboration with American University of Kuwait

Project Code: (PR17-16SM-05)
Project Leader: V. Kannan
Affiliation/Beneficiary: Kuwait College of Science and Technology

Evaluating the Potential Use of Lytic Bacteriophages to Reduce Salmonella
Contamination in Refrigerated Chicken Products

Project Code: (PR17-12SL-12)
Project Leader: H. Al-Menaie
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with International Atomic
Energy Agency (IAEA)

Depression, Disordered Eating and Obesity: A Qualitative Study

Project Code: (PR17-18IQ-02)
Project Leader: K. Rouibah
Affiliation/Beneficiary: Kuwait University

Project Code: (PR17-18SL-01)
Project Leader: F. Azizieh
Affiliation/Beneficiary: Gulf University for Science and Technology

201

Relationship Share an Outcome of Customer Relationship Management: A Comparative
Study of Kuwait & U.S. Firms

148

Project Code: (PR17-18SM-01)
Project Leader: D. AlSaleh
Affiliation/Beneficiary: Gulf University for Science and Technology

Telecommunication Services for Emergency Crisis: Kuwait vs U.S.A.
Project Code: (PR17-18SM-03)
Project Leader: D. AlSaleh
Affiliation/Beneficiary: Gulf University for Science and Technology

A New Novel Approach for Single-Channel Arabic Speech Enhancement Using Phase Ratio
Project Code: (PR17-18SM-05)
Project Leader: A. Almutawa
Affiliation/Beneficiary: Kuwait University

Characterization and Identification of Micro-Organisms Associated
with Airborne Dust in Kuwait

148

149

149

Project Code: (PR17-42SL-01)
Project Leader: F. Al-Salameen and S. Uddin
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Natural Radioactivity Exposure to the Kuwaiti Populace from the Ingestion of Fish
Project Code: (PR17-44SE-02)
Project Leader: T. Alrefae
Affiliation/Beneficiary: Kuwait University

149

Project Code: (2013-6109-01)
Project Leader: A. Ashkanani
Affiliation/Beneficiary: Dublin City University

The ‘Arab House’: Cinematic Representation vs. Social Reality
Project Code: (P114-61EA-01)
Project Leader: S. AlMubaraki
Affiliation/Beneficiary: University of California, Berkeley, U.S.A

Structure and Function of High Density Lipoprotein
Project Code: (P114-62MB-01)
Project Leader: F. Alkandari
Affiliation/Beneficiary: University of Glasgow, U.K.

153

154

155

The Effect of Anthropogenic Disturbance on the Ecology and Physiology of Dhubs
(Uromastyx Aegyptius) in Kuwait

155

Is Prolonged Use of Ureteral Access Sheath Safe?

156

Islamic Feminism and the Career Development of Kuwaiti Woman
Project Code: (P116-69AM-01)
Project Leader: A. Al-Qimlass
Affiliation/Beneficiary: North Carolina State University
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157

Physical Medicine & Rehabilitation Awareness among Medical Students, Resident
Physicians and Attending Physicians

158

Effects of a 12-week Cardiac Rehabilitation Programme for ST-Segment Elevation
Myocardial Infarction Patients in Kuwait: A Quasi-Experimental Trial

158

The Use of Alu Elements in Forensic Medicine: A Study on an Arab Population

159

App-Delivered Therapy for Arabic Readers with Hemianopic Alexia

159

Techno-Economical Evaluation of the Production of Bio Drugs: Study of Two Processes
for the Manufacturing of Recombinant Human Biodrug Interferon-Alpha

160

Assessment of the Effect of Artificial Sweeteners on Gut Microbiota and Glucose Metabolism

160

Expression and Role of miRNA in Thyroid Cancer

161

Methane Emission in Kuwait and their Isotopic Signature

161

Developing an Integrated Strategy for the Assessment of Hazardous Substances in
Kuwait’s Marine Environment

162

The Effect of Rifampin on the Pharmacokinetics/ Pharmacodynamics and the Safety of
Metformin and its Anti-Hyperglycemic Effect in Diabetic Patients Infected with TB

163

Project Code: (2011-6302-01)
Project Leader: M. Alkhabbaz
Affiliation/Beneficiary: Liverpool School of Tropical Medicine (LSTM), U.K.

Project Code: (2013-6302-01)
Project Leader: H. Ali
Affiliation/Beneficiary: University of Manitoba, Canada

Project Code: (2013-6302-02)
Project Leader: F. Al-Ansari
Affiliation/Beneficiary: Swansea University, U.K.

Project Code: (P114-63MC-01)
Project Leader: S. Abumarzouq
Affiliation/Beneficiary: Arabian Gulf University, Kingdom of Bahrain

Project Code: (P114-63MM-01)
Project Leader: D. Al-Otaibi
Affiliation/Beneficiary: Arabian Gulf University, Kingdom of Bahrain

Project Code: (P115-63MM-01)
Project Leader: S. Ahmad
Affiliation/Beneficiary: University of Manitoba, Canada

Project Code: (P115-63MM-02)
Project Leader: I. Jahanbani
Affiliation/Beneficiary: Kuwait University

Project Code: (P115-64SC-01)
Project Leader: A. Alshalan
Affiliation/Beneficiary: Royal Holloway University of London, U.K

Project Code: (P114-62SL-01)
Project Leader: M. Al Sayegh
Affiliation/Beneficiary: Arizona State University, U.S.A.

Project Code: (P114-63MY-01)
Project Leader: H. Alenezi
Affiliation/Beneficiary: University of Western Ontario, Canada

The National Accreditation Program in Kuwait: Its Development, Implementation and
Impact on Quality Improvement in Public Hospitals

Project Code: (P114-63MC-02)
Project Leader: S. Al-Ragam
Affiliation/Beneficiary: University College London, U.K.

Supplementary Grants for Phd Students
Completed Grants

Investigation of Instructor’s Attitude Toward E-Learning in Kuwait University

Ongoing Graduate Student Research Grants

156

Project Code: (P115-64SE-01)
Project Leader: H. Alsarawi
Affiliation/Beneficiary: Plymouth University, U.K

Project Code: (P116-63MR-01)
Project Leader: O. Alfarisi
Affiliation/Beneficiary: Johns Hopkins University

203

Inequalities in Cancer Survival in Kuwait

Project Code: (P116-63NH-01)
Project Leader: E. Al-Awadhi
Affiliation/Beneficiary: London School of Hygiene and Tropical Medicine, United Kingdom

Diagnosis of Low Speed Bearing Degradation Using Acoustic Emission Techniques
Project Code: (P116-65EE-01)
Project Leader: F. Alshimmeri
Affiliation/Beneficiary: Cranfield University

Characterization of Thin Film Solar Cells Using Deep Level Transient Spectroscopy and
Related Techniques

163

164

164

Project Code: (P116-65EE-02)
Project Leader: K. Alajmi
Affiliation/Beneficiary: The University of Utah

New Projects

Characterization and Assessment of Industrial Wastewater in Kuwait

173

Extraction of Magnesium Oxide from Concentrated Brine: Pilot Plant

174

Evaluation of Surface Runoff along the Wadis of Northern Kuwait

174

Grant Agreement between KFAS and the Oxford Institute for Energy Studies (2017/2018)

175

Smart Integrated Energy Building "SIEB" System – KFAS Building

175

Project Code: (P316-25EC-01)
Project Leader: A. Al-Haddad
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P316-25EC-04)
Project Leader: M. Ahmed
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (P316-25SE-02)
Project Leader: A. Mukhopadhyay
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

New Graduate Student Research Grants

Reform and Renewal in Contemporary Islamic Thought and Praxis in the Arabian
Peninsula

165

Project Code: (CB17-61OS-01)
Project Leader: B. Saif
Affiliation/Beneficiary: Georgetown University, U.S.A.

Role of Mitochondrial Dysfunction in the Development of Hyperinsulinemia
Project Code: (CB17-63MM-01)
Project Leader: N. Alsabeeh
Affiliation/Beneficiary: Boston Medical Center, U.S.A.

Immune Response to Major Antigenic Proteins of Mycobacterium Tuberculosis Specific
Regions and their Role in Immunomodulation of Asthma in Mice

166

166

Flagship Projects Program
Completed projects

Project Code: (P316-35IC-01)
Project Leader: O. Alsayegh
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with Oxford Institute
for Energy Studies.

169

170

Building Integrated Solar Photovoltaics (PV) for Kuwaiti Homes

171

Water Conservation – Pilot Project

172

Project Code: (2012-5508-02)
Project Leader: A. Al-Qattan and Y. Hadban
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with National Technology
Enterprises Company (NTEC) and Ministry of Electricity and Water

204

Project Code: (2013-5508-01)
Project Leader:
MIT team: O. Buyukozturk, M. Buehler, S. Yip, N. Toksoz, T. Herring, C. Reinhart, J. Ochsendorf.
Kuwait team: H. Kamal, S Al-Bahar, J. Al-Qazweeni, A. Hajiah, A. Bumajdad, A. Al-Mumin, A. Al-Enezi,
A. Husain, S. Al-Otaibi

178

New Generation Brine Desalination and Management for Efficiency,
Reliability and Sustainability

180

The Underworlds Project: A Smart Sewage Infrastructure for Kuwait

181

Project Code: (P314-75EC-01)
Project Leader: J. Han and B. Al Anzi
Affiliation/Beneficiary: Massachusetts Institute of Technology and Kuwait University

Energy Efficiency and Photovoltaic Systems Pilot Applications for Selected Cooperative
Society Supermarkets

Project Code: (P315-55EM-01)
Affiliation/Beneficiary: National Technology Enterprises Company (NTEC) in collaboration with Ministry
of Electricity and Water & Kuwait Institute for Scientific Research

Sustainability of Kuwait’s Built Environment

Ongoing Projects

Ongoing Projects

Project Code: (2013-5508-02)
Project Leader: A. Al-Qattan
Affiliation/Beneficiary: Kuwait Institute for Scientific Research

Project Code: (PP17-35EM-01)
Project Leader: F. Alghimlas
Affiliation/Beneficiary: Kuwait Institute for Scientific Research in collaboration with Baiti Synergy Corporation
Collaborative Research Unit
Completed Projects

Project Code: (CB17-63MM-03)
Project Leader: H. Safar
Affiliation/Beneficiary: Kuwait University

National Energy Strategy for the State of Kuwait - White Paper

Project Code: (PN17-75IC-01)
Affiliation/Beneficiary: Oxford Institute for Energy Studies (OIES)

Project Code: (P315-75EV-01)
Affiliation/Beneficiary: Massachusetts Institute of Technology, Kuwait Institute for Scientific Research and
Kuwait University
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