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Executive Summary 

Biotechnology can enable societies to address a variety of national priorities, including 

preventing and responding to biological threats (natural, accidental, or intentional).  Scientific 

collaboration offers significant opportunities to advance biological science to address these and 

other national priorities and discuss shared principles and standards of practice to minimize risks 

associated with the research.  The AAAS Center for Science, Technology, and Security Policy 

(CSTSP) initiated a series of discussion-based meetings in the broader Middle East and North 

Africa region, including Afghanistan and Pakistan (BMENA or “broader MENA”) to better 

understand critical issues that underlie international collaboration and scientific engagement in 

the biological sciences. 

 

The first meeting, held in collaboration with the Jordan University of Science and Technology 

Princess Haya Biotechnology Center in October 2010, focused on the state of scientific and 

human capacity in BMENA countries, and on responsible stewardship (bioethics, biosafety, and 

biosecurity).  Meeting participants, which included university administrators and scientific 

leaders from the BMENA region, highlighted several challenges they face, including limited 

career development and advancement, lack of communication with and support from 

policymakers, and misalignment of research activities with national priorities. 

 

Based on these challenges, CSTSP hosted a second meeting in collaboration with the Kuwait 

Institute for Scientific Research (KISR) on 13-17 March 2011 to examine national priorities to 

which existing biological research and biotechnology can contribute, the scientific capacity 

needed  to address national priorities, and mechanisms (via development or through 

collaboration) by which countries can gain needed capacities.  The meeting brought together 

scientists from fourteen BMENA countries (Afghanistan, Algeria, Egypt, Iraq, Jordan, Kuwait, 

Lebanon, Morocco, Pakistan, Qatar, Tunisia, Kingdom of Saudi Arabia, United Arab Emirates, 

and Yemen), the United Kingdom and the United States.  In preparation for the meeting, meeting 

participants were asked a series of questions about national priorities, existing research capacity 

to address those priorities, and current programs to educate scientists about bioethics, biosafety, 

and biosecurity principles.  The meeting also began to explore common principles in bioethics, 

biosafety, and biosecurity to facilitate international scientific collaboration and address social 

concerns about the conduct of biological scientists. 

 

The following themes emerged from the answers to the pre-meeting questions, and from 

discussions during the meeting: 

 

 Formally incorporating scientific input into the policymaking process at the national or 

local levels would help align research priorities with societal priorities. Meeting 

participants felt that this alignment of priorities would encourage buy-in from all 

stakeholders and promote research activities that have a greater positive impact on 

society. 

 Several countries in the BMENA region share societal problems, including infectious 

diseases, genetic diseases, and scarcity of clean water.  Meeting participants supported 
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the idea of regional collaboration to help collectively address common problems.  This 

type of cooperation may also help build scientific and human capacity within the region, 

which could in turn improve the quality of science in the region and decrease the 

differences in scientific impact and productivity between scientists from BMENA 

countries and other countries. 

 Regional scientific collaboration could help promote the adoption of common principles 

and practices in bioethics, biosafety, and biosecurity.  Conversely, developing a shared 

understanding of normative behavior regionally and internationally will facilitate 

scientific collaboration across disciplinary and national borders. 

 Although meeting participants acknowledged that they share some common principles, 

such as “do no harm,” they also stressed the importance of developing practices based on 

those principles and tailored to local risks and scientific capacity, governance structures, 

and language. 

 Complex concepts, such as the “dual use” nature of life sciences research (i.e., the fact 

that life science research results could be misapplied by those seeking to do harm), need 

to be clearly articulated to scientists, policymakers, and other stakeholders.  Good 

communication would ensure that the concepts are understood and the principles may be 

integrated into existing structures for responsible conduct (e.g., bioethical committees) 

and are compatible with scientific methodology. 

 Engaging younger generations of scientists is critically important for addressing the 

potential risks associated with research (including improper scientific methodology and 

normative behavior) and linking research activities (and priorities) with societal 

priorities. 
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Meeting Report 

The second meeting in the series “International Engagement: Responsible Bioscience for a Safe 

and Secure Society”  was hosted by the AAAS Center for Science, Technology, and Security 

Policy (CSTSP) and the Kuwait Institute for Scientific Research (KISR) and held in Kuwait 

City, Kuwait in March 2011. Meeting participants came from fourteen countries in the broader 

Middle East and North Africa region (also called the BMENA, which includes Afghanistan and 

Pakistan), the United Kingdom, and the United States. The goals of the workshop were to 

examine national priorities to which existing biological research and biotechnology can 

contribute, identify scientific capacity needed to address national priorities, and explore 

mechanisms by which countries can gain needed capacities.  In addition, the meeting explored 

common principles in bioethics, biosafety, and biosecurity to facilitate international scientific 

collaboration and address social concerns about the conduct of biological scientists.
1
 

 

Prior to the meeting, CSTSP, in collaboration with researchers at Georgetown University and 

Purdue University, asked meeting participants a series of questions about their individual 

perceptions of national priorities, existing and needed scientific and human capacity, and 

principles in bioethics, biosafety, and biosecurity (see Appendices A and B).  These questions 

were designed to facilitate the discussions during the meeting. 

 

This report is organized by the major themes that emerged during the workshop – scientific input 

to the policy process; shared principles for bioethics, biosafety, and biosecurity; and national 

priorities in the BMENA countries – and it presents suggestions offered by meeting participants. 

Three appendices include participant responses to two rounds of questions
2
 and a list of 

organizations that meeting participants identified as important to building regional and 

international scientific networks. 

Scientific Input to the Policy Process 
 

 Meeting participants suggested that involving the scientific community in the 

policymaking process would help to ensure that research activities align with national and 

local priorities. 

o Some meeting participants argued that science should be independent of 

policymaking, while others thought scientists should be involved in policy 

discussions. 

o Some countries, like Algeria, have established national committees to define and 

review research investments that address national priorities. 

o In some countries, research institutions are leading efforts to design research 

capacity to address national priorities. They are developing strategic plans that 

describe short-, mid-, and long-term research goals that would be flexible and 

adaptable to changing national priorities. 

                                                      
1 The meeting website is available at http://cstsp.aaas.org/InternationalMeeting/Kuwait.  
2 The questions asked were part of a policy Delphi process.  To know more about the process and the results of the 

questions asked, please refer to web site of the activity: http://cstsp.aaas.org/InternationalMeeting/home.html.  

http://cstsp.aaas.org/InternationalMeeting/Kuwait
http://cstsp.aaas.org/InternationalMeeting/home.html
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o In some countries, science and policy have little influence on each other. 

 Many participants indicated that peace and stability are higher national priorities than 

building research capacity. However, these participants also stated that scientific 

relationships, track-two collaboration,
3
 and science diplomacy can be useful tools to build 

peace. 

 Turnover among government officials is a major challenge facing the scientific 

community because it can lead to changing national priorities and potential relevance of 

research activities to societal needs and concerns. 

 Participants suggested that research strategies and infectious disease surveillance systems 

developed at the community level should be shared with appropriate government bodies.  

Participants felt that doing so would promote societally-relevant research and encourage 

uniform policies and regulations at institutional, community, and national levels. 

Participants also suggested that a two-pronged approach, in which activities are led by 

either the scientific or policymaking communities but in ways that are responsive to the 

needs of the other, can help address important national priorities and societal concerns. 

 National academies of sciences and the Islamic World Academy of Sciences may provide 

a mechanism through which scientists from BMENA countries can communicate with 

policymakers and learn about international initiatives for biological research, including 

programs on biorisk management, responsible research conduct (ethics, safety, and/or 

security), the International Health Regulations, the Biological and Toxins Weapons 

Convention, and regional interests.  However, in some BMENA countries, the national 

academy of sciences does not provide the desired level of communication and awareness 

of critical science and society issues.  

 Meeting participants acknowledged that educating society about the value of science is 

critical for engaging with policymakers and building public trust.  

o The use of microorganisms for bioremediation was provided as one example of a 

project that demonstrates the importance of open, trustworthy, and objective 

communication between the scientific community and the public.  In this 

example, members of the non-technical community expressed concerns that the 

microorganisms used to degrade oil contaminating the environment would destroy 

the oil reserves themselves.  Early and clear communication with the public about 

the potential risks associated with the research might have reduced the public‟s 

concern about the research activity. Consequently, the public might have been 

more receptive to the research activity. 

o Many participants agreed that scientific curricula should include societal issues. 

They felt this would encourage greater participation of scientists in public 

debates. 

                                                      
3 “Track two” refers to relationships between “non-official” personnel (from academia or others in civil society) 

rather than between government officials.  
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o Meeting participants stated that increased transparency of research laboratories 

would result in greater public trust and increased public appreciation of the value 

of science.  

o The value of science for meeting societal needs depends on setting priorities and 

goals for research that align with national priorities, and developing metrics by 

which policymakers and scientists alike can assess the success of the program 

priorities and goals. 

o Maintaining public trust and support for science were among the drivers 

motivating meeting participants to address responsible research conduct. 

Responsible Research Conduct: Shared Principles for Bioethics, Biosafety, and 
Biosecurity 
 

 Scientists from all countries share a basic understanding of ethical and safety principles.  

However, development and implementation of practices based on these principles varies 

among countries. Participants acknowledged current activities to develop shared 

principles and practices with respect to ethics, biosafety, and biosecurity.
4
  

 Education and oversight mechanisms for teaching and monitoring bioethical, biosafety, 

and biosecurity risks can vary among countries and institutions. 

 The concept of “do no harm” was discussed as an implicit part of the responsible conduct 

of biological science. This concept refers to ethical, safety, and security principles that 

discourage any actions taken by researchers that would intentionally or unintentionally 

harm research subjects, neighboring communities, and/or the larger society.   

 Participants described “collective responsibility” as a core concept to address risks 

associated with biological research.  Governments, research institutions, professional 

societies, and individual scientists all contribute to minimizing ethical, safety, and 

security risks associated with biological research. 

Risks of Research 
 

 Participants stated that risk is contextual.  Risk management has to be local, practical, and 

sustainable to address the risks while avoiding collateral damage to research. 

 Laboratory biosecurity (i.e., prevention of theft or misapplication of biological materials) 

was discussed as a part of biosafety and biorisk management.  Participants suggested that 

risk mitigation includes tools for education and training about the identification and 

minimization of the risk, policies to prevent the accidental release of pathogens and 

                                                      
4 UNESCO Ethics available at http://www.unesco.org/new/en/social-and-human-sciences/themes/about-ethics/; 

Singapore statement, available at http://www.singaporestatement.org/statement.html; Biorisk management and 

guidelines CEN workshops, available at 

http://www.cen.eu/CEN/sectors/technicalcommitteesworkshops/workshops/Pages/ws31.aspx 

and  http://www.cen.eu/cen/Sectors/TechnicalCommitteesWorkshops/Workshops/Pages/CWA15793-guide.aspx; 

Biosafety Biosecurity International Conference, available at http://www.iclscharter.org/eng/our_work_bbic.asp; 

WHO responsible life sciences for global health security, available at 

http://whqlibdoc.who.int/hq/2010/WHO_HSE_GAR_BDP_2010.2_eng.pdf. 

http://www.unesco.org/new/en/social-and-human-sciences/themes/about-ethics/
http://www.singaporestatement.org/statement.html
http://www.cen.eu/CEN/sectors/technicalcommitteesworkshops/workshops/Pages/ws31.aspx
http://www.cen.eu/cen/Sectors/TechnicalCommitteesWorkshops/Workshops/Pages/CWA15793-guide.aspx
http://www.iclscharter.org/eng/our_work_bbic.asp
http://whqlibdoc.who.int/hq/2010/WHO_HSE_GAR_BDP_2010.2_eng.pdf
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toxins, venues to discuss and share accepted and effective strategies, and to develop 

standards locally and regionally for biosafety and biosecurity. 

 Countries encourage reporting of unintended outcomes of research or behavioral 

misconduct to varying degrees and in different ways. Some countries have national 

infrastructures to encourage reporting, others have systems limited to the local level, and 

still others have both local and national reporting mechanisms.  The reporting structures 

discussed at the meeting involved health organizations (suggesting greater concern with 

accidental release of biological materials than with intentional biological risks) or ethical 

committees.  Examples of countries having “model” reporting systems were Hong Kong 

and Singapore. However, many scientists are concerned about the consequences of 

reporting negligent or suspicious behavior for several reasons, including negative effects 

on the careers of those making such reports. 

 Pakistan is taking an integrated approach to addressing ethics, safety, and security risks 

of biological research.  The approach, while influenced by American definitions of these 

risks, is being implemented in ways that are complementary to that country‟s biological 

sciences enterprise. 

 Many factors can contribute to risks of research.  Two in particular that were discussed 

during the workshop were: 1) lack of proper laboratory and/or scientific infrastructure, 

such as appropriate biological containment, that can lead to an improper research 

environment; and 2)  lack of robust doctoral and post-doctoral education and training 

programs that counter the problem of “brain drain” and that promote more globally-

recognized understanding of scientific methodology.  

 Public misconception of research was cited as impeding research.  Members of the public 

may also mistrust the good will of the foreign nationals involved in research programs 

and have doubts about the true foreign agenda behind research collaboration. 

Dual Use Life Sciences Research 
 

 Oversight of biosafety, bioethics, and biosecurity practices varies among countries.  

National review committees exist for ethics in most countries and for safety in some.  

Most countries in the region have national policies and/or Institutional Review Boards for 

review of human subjects research, but few have policies or review committees for 

research with animal subjects.  

 Dual use research in the life sciences is a very challenging topic.  Several participants 

believed “dual use” referred to research with multiple positive outcomes – e.g., research 

that provides mutual benefit to all participating partners.  Concerns over the misuse of 

legitimate biological research (i.e., the “dual use” concern that life sciences research may 

be used t intentionally cause harm)
5
were only raised by BMENA scientists in response 

who were already exposed to those concerns by U.S. colleagues.   

                                                      
5 In 2003, the U.S. National Academy of Sciences published the report “Biotechnology Research in an Age of 

Terrorism” (available at http://www.nap.edu/catalog.php?record_id=10827), which  described the concept of dual 
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 Several questions were raised: 

o What constitutes “dual use” experiments? 

 When discussing dual use experiments, American participants 

distinguished between dual use research and dual use research “of 

concern,” assuming that the latter category (which might pose greater and 

more immediate risk of abuse) could be distinguished from the former. 

 One BMENA participant expressed concern that the examples typically 

used to illustrate dual-use research “of concern” do not reflect existing 

scientific capacity in BMENA countries and asked whether concerns over 

dual use would prevent transfer of technologies that could be used to 

address societal needs to BMENA countries. 

o Who should review experiments to identify those with dual use concern, and how 

should this review be done? 

o How should experiments with dual use potential be addressed? 

o To whom should dual use experiments be reported? 

Education 
 

 Education on ethics, safety, and security practices varies among countries. Most countries 

have training programs addressing ethical issues.  Some countries, like Pakistan, are 

developing training programs for biosafety and biorisk management. Only one country 

has education programs on dual use research. In many countries, scientists are educated 

before research is initiated but periodic training during the conduct of research is not 

necessarily done. 

 Scientists can be educated about bioethics, biosafety, and biosecurity through short 

courses, mentorship, case studies of misconduct, awareness campaigns, exchange and 

collaborations, and sharing of information about laboratory accidents or lapses and 

corrective actions. 

Communication 
 

 Participants supported communication among scientists from different countries within 

and outside the region to discuss risks, examine specific examples, and share corrective 

actions or good practices to minimize the risks.  Scientific networks – existing or future – 

are among the best ways to share “best practices” and expertise, and to develop education 

programs.  

 Participants continuously stated that communication of the benefits and risks of 

biological research is extremely important for the research enterprise.  Although BMENA 

scientists do not have the level of access to policymakers as is the case in the United 

States, the scientists acknowledge the need for such communication. 

                                                                                                                                                                           
use research and led to the creation of the National Science Advisory Board on Biosecurity 

(http://oba.od.nih.gov/biosecurity/biosecurity.html). 

 

http://oba.od.nih.gov/biosecurity/biosecurity.html
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 Definitions are critical when discussing complex concepts related to science and 

responsible research conduct (e.g., bioethics, biosafety, and biosecurity) because terms 

are used and understood differently between scientists from different countries, the 

public, and policymakers. 

National Priorities in BMENA Countries6 
 

 Meeting participants identified energy, food, water, and health as the top societal 

priorities of BMENA countries.  Meeting participants stated that all countries share some 

basic needs, including improved health and a cleaner environment.  However, one 

participant questioned whether or not the specific priorities listed were genuine or 

influenced by the United States or Europe.  

o All countries seem to have societal priorities linked to: 

 Environmental issues (e.g.: waste management and bioremediation) 

 Biodiversity 

 Genetic diseases 

o Specific societal priorities cited at the workshop by meeting participants are: 

 Agriculture (Pakistan, Morocco) 

 Peace and security (Afghanistan) 

 Infectious disease (Tunisia, Afghanistan, Pakistan) 

 Drought resistant plant production (Kuwait) 

 Oil production efficiency (Kuwait) 

 

 Meeting participants identified bioindustry and biotechnology; health, health services and 

epidemiology; food and agriculture; infectious disease; and the environment as the top 

societal priorities that biological research can address. 

 Funding, sustainability, and economic opportunity; current scientific capacity; multi-

sectoral collaboration; and government rules, regulations, and policies were cited as the 

top challenges that affect the translation of research activities to societal benefit. 

 One meeting participant described the value of involving members of the public and 

policymaking community in promoting innovation in science.  One American participant, 

however, cautioned that policymaker involvement in science, in the absence of sufficient 

mutual engagement between scientists and policymakers, can lead to the politicization of 

science.  He cited examples of advocacy groups in the United States pressing for specific 

disease cures without understanding the broader base of biological science required to 

produce them, as well as politically-motivated restrictions against funding specific 

research projects. 

 Meeting participants listed several essential components of a successful biological 

sciences research enterprise: 

o Research administration and infrastructure 

                                                      
6 The national priorities listed in the report may not reflect the priorities of the policy makers of the countries 

represented at the workshop. 
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o Scientific capacity 

o Multi-sectoral, multi-disciplinary, and multi-national collaboration 

o Government rules, regulations, and policies 

o Funding, sustainability, and economic opportunity 

o Public awareness 

 
 

Kingdom of Saudi Arabia and the Study of Mass Gathering: Opportunities for 

Collaboration? 

 

For more than fourteen centuries, the city of Mecca, in the Kingdom of Saudi Arabia (KSA), has 

been the spiritual center for Muslims around the world.  An estimated 2.5 million pilgrims each 

year make the Hajj pilgrimage to fulfill their Islamic duty to visit and pray in Mecca at least once 

in their lifetimes.1 Because of the 2009 H1N1 pandemic, KSA encouraged collaboration between 

its health ministry and international public health agencies, which led to the “First Global Forum 

on Mass Gathering Medicine: Implications and Opportunities for Global Health Security.”2 The 

Jeddah Declaration on mass gatherings health, which outlines six goals to implement a new 

medical discipline, was adopted at the end of the meeting.3 

 

This example demonstrates the importance of international collaboration to address common 

problems.  In this case, the product was a strategy and plan for detecting, preventing, and 

responding to infectious disease outbreaks of global concern and scale. 

 
1 Global Public Health Implications of a Mass Gathering in Mecca, Saudi Arabia During the Midst of an 

Influenza Pandemic, Kamran Khan, et al. Journal of Travel Medicine, 2010; Volume 17 (Issue 2):75-81. 
2 For more information, see the Forum web site at: http://conferences.thelancet.com/massgatherings/. 
3 Jeddah Declaration on Mass Gatherings Health, Ziad A Memish, Abdullah A Alrabeeah, The Lancet, May 

2011, Volume 11, Number 5:342-343. 

Existing Capacity in the Biological and Biotechnological Sciences 
 

 A few meeting participants noted that, in some instances, the research conducted in the 

region - at universities or research centers - may not reflect the societal priorities of the 

region.  This situation may be a consequence of different priorities based upon different 

information or data between the scientific and policymaking communities.  Despite these 

potential differences, the basic tools and technologies used or developed in universities 

and research centers to address research priorities could also contribute to addressing 

science-based national priorities.  By thinking about how to leverage existing capacity 

and capability to address national priorities in addition to research priorities, the 

policymaking and scientific communities may find common ground upon which to 

develop long-term relationships. 

 Although much life science research in BMENA countries may not be cutting-edge, most 

countries have ongoing research activities on infectious diseases, food production and 

safety, genetic diseases, environmental remediation and conservation of natural 

resources, alternative energy, and water and sanitation. 

 Participants suggested that, despite several reports, many BMENA countries do have an 

interested and active scientific base.  This foundation can provide an enormous 

opportunity to enhance interactions between the scientific community and the public, 

http://conferences.thelancet.com/massgatherings/
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promote education on scientific methodology and normative behavior (i.e., ethics, safety, 

and security), and enhance the scientific infrastructure. 

Research and Workforce to Address National Priorities in BMENA Countries 
 

 Meeting participants stated that a robust scientific workforce is essential for developing 

national capacities that address national and global problems.  Participants agreed that 

building laboratory and human capacity (education and training) are critical components 

to building societally-relevant research programs.  Some specific areas that need to be 

addressed include: 

o Education programs that meet research needs, strong disciplinary and topical 

scientific expertise, and research that addresses critical national priorities. 

o Funding for research and salaries, and support for career advancement that 

encourages scientific development and mobility, even among scientists educated 

and trained in countries outside their home country. 

 Many organizations and countries share the need for good scientific methodology and 

clear, evidence-based strategic plans for research investments. 

 Meeting participants listed several research areas that would address national priorities, 

but may be lacking in funding, laboratory infrastructure, a knowledgeable workforce, or 

opportunities for collaboration: 

o Waste management and treatment solutions for biological, chemical, and 

radiological contaminants 

o Water and sanitation 

o Genomics and genetic diseases 

o Food production  

o Infectious disease research 

 Disease surveillance  

 “Biothreats” 

 Ecology of infectious diseases 

 Epidemiology, transmissibility, and disease manifestations of zoonotic 

diseases in wildlife and human populations
7
 

Developing National Research Capacities to Address National Priorities8 
 

 Strategic plans that include short-, mid- and long term- goals for building a multi-

disciplinary workforce will be effective at promoting scientific collaboration, leveraging 

existing capacity, and developing desired scientific capacities. 

 

                                                      
7 Zoonotic diseases are infectious diseases that can be transmitted between animals and humans. 
8 Some BMENA countries (e.g., the Gulf countries) are investing in their basic S&T and higher education sectors. 

Other countries in the region (e.g., Qatar, Egypt, and Tunisia) have gone beyond these basic investments to fund 

applied R&D activities. AAAS-JUST “International Engagement: Responsible Bioscience for a Safe and Secure 

Society workshop report available at http://cstsp.aaas.org/InternationalMeeting/. 

http://cstsp.aaas.org/InternationalMeeting/
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 Workshop participants agreed that younger scientists are essential to building strong, 

innovative, and sustainable scientific capacity.   

o Participants strongly emphasized educating and training young scientists about 

laboratory skills, scientific methodology and bioethics, biosafety, and biosecurity.  

o They also advocated for development of networks of young scientists to promote 

good scientific conduct.  One participant commented that the development of 

organizations or programs in the region (e.g, Young Academy of Sciences in 

Egypt and Pakistan) could be leveraged to build the networks and address cross-

cutting issues, such as scientific methodology and behavioral norms.  

o Many participants felt that universities should go beyond purely didactic 

instruction to a research-based curriculum (i.e., active-learning) to prepare future 

generations of researchers. 

 Scientific and institutional leaders (i.e., “champions”) are needed from within the 

scientific community to effect change in education, research, and responsible research 

conduct. One meeting participant described a challenge that affects the effectiveness of 

“champions” in countries where high-level approval is required to initiate any research 

program (be it at a single university or collaboration among several universities). 

 Participants advocated for professional societies to play a greater role in facilitating the 

development of desired scientific and/or human capacity or in leveraging desired capacity 

from other countries. 

 

Investments in S&T and R&D in Singapore: Lessons for Growth 

 

Since 1991, Singapore has promoted research and development (R&D) through the implementation of 

four science and technology (S&T) plans (National Technology Plan 1991-1995, National Science and 

Technology Plan 1996-2000, Science and Technology Plan 2005, and Science and Technology Plan 

2010).  The most recent plan (S&T plan 2010) was developed by several government agencies in 

collaboration with relevant public and private sector organizations (i.e., universities, industries, and 

private research institutions).1 This plan aligned the 2006-2010 research priorities for Singapore with the 

country‟s economic priorities and with industrial R&D programs, capacity, and infrastructure.  This 

strategy has helped Singapore develop a knowledge-based economy driven by innovation and R&D.  The 

four key programs of the plan were: developing research talent; deepening and strengthening public 

research capabilities; promoting private sector R&D; and providing excellent R&D infrastructure.2 A key 

player in implementing the S&T plans is The Agency for Science, Technology and Research (A*STAR), 

which oversees research institutes in the biological, physical, and engineering sciences.3 Through 

collaboration and attracting and pairing funding of research and S&T priorities, Singapore has been able 

to double its GDP since 2000, continuing a trend that increased after the first National Technology Plan 

was put in place. 4 

 
1 Lim Hng Kiang, Science & Technology Plan 2010 Press Conference, available at 

http://app.mti.gov.sg/default.asp?id=148&articleID=2041.  
2 Singapore S&T 2010 Plan is available at: 

http://app.mti.gov.sg/data/pages/885/doc/S&T%20Plan%202010%20Report%20%28Final%20as%20of%2010%20M

ar%2006%29.pdf. 
3 The A*STAR website is available at: http://www.a-star.edu.sg/. 
4 Low Teck Seng, Executive Director, A*STAR's Science and Engineering Research Council (Singapore) at 

“Examining Core Elements of International Research Collaboration: A Workshop”, available at: 

http://sites.nationalacademies.org/PGA/guirr/PGA_058064. 
 

http://app.mti.gov.sg/default.asp?id=148&articleID=2041
http://app.mti.gov.sg/data/pages/885/doc/S&T%20Plan%202010%20Report%20%28Final%20as%20of%2010%20Mar%2006%29.pdf
http://app.mti.gov.sg/data/pages/885/doc/S&T%20Plan%202010%20Report%20%28Final%20as%20of%2010%20Mar%2006%29.pdf
http://www.a-star.edu.sg/
http://sites.nationalacademies.org/PGA/guirr/PGA_058064
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Leveraging Scientific Collaborations to Gain Desired Research Capacity 

 

 In some cases, existing regional or international collaborations can be used to increase 

existing scientific capacity; but this is dependent on national policies encouraging 

collaborative, mutually beneficial research projects. Egypt is an example of a country that 

leverages collaborations and student exchanges to gain research capacity.   

 Meeting participants agreed that collaborative research in the region, as well as 

internationally, is one way to effectively build scientific expertise, more effectively 

manage limited resources and scientific infrastructure, and address national research 

priorities. To ensure that this collaboration is mutually beneficial and successful, issues 

such as roles and responsibilities of partners; scientific and human capacity in the 

research area in question; and common definitions, conduct, and scientific procedures 

must be considered first.  

 Participants stated that scientists already engage in some regional and international 

collaboration to address national priorities. In fact, participants cited that some countries 

are changing the interpretations of their national constitutions in ways that could facilitate 

international collaboration.
9
  Other countries require partnerships to include scientists 

from different sectors (e.g., health and agriculture) for all scientific projects. However, 

participants identified the following persisting challenges: 

o Research funding 

o Workforce 

o Technology transfer and intellectual property rights and protection 

o Controls over the transfer of laboratory materials because of concerns about use 

for terrorism and export controls 

o Visa policies 

o Legal language in specific contracts that effectively impair collaboration 

 Some participants believed that countries should develop their own scientific 

infrastructure rather than leverage capacity from other countries to gain the expertise and 

tools needed. 

 Participants relayed that cost analyses may help BMENA countries determine which is 

more cost effective – in-country research investments, regional/international 

collaboration, or importing expertise and products.  

o One country invested in product development of monoclonal antibodies because 

of the high cost of importing them.  In-country development of these antibodies 

resulted in decreased research costs for customers.  

o One example cited during the meeting of possible joint efforts was bulk 

equipment purchases for multiple investigators.  This method can also contribute 

                                                      
9 In July 2011, Morocco passed a referendum that made international treaties and conventions supersede national 

laws. To reflect this vote, the Moroccan government initiated the process of changing its national legislation to be 

more consistent with international treaties and conventions. This change may have a positive effect on facilitating 

international scientific collaboration.  
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to exchange of ideas and new collaboration based on the small network created by 

acquiring the equipment together.  

o A similar concept would be to develop sharable databases and strengthen the use 

of information technology to help research initiatives and speed up the discovery 

process.  

o Efforts to facilitate collaboration between universities and public health ministries 

are occurring in some countries.  Researchers and health care providers could 

collaborate to identify and monitor disease outbreaks and share epidemiology 

data. 

 Similarities and differences in the conduct of science (both research methodologies and 

responsible behavior) among collaborating partners may affect the success of the 

collaboration to achieve project goals and address relevant priorities of the countries 

involved. 

 Sharing a common history, geographic location, and/or common language may help build 

scientific relationships.   

o For example, North African countries are more inclined to collaborate with the 

European Union than the United States.   

o Meeting participants noted that South-South collaborations should be easier 

because some of the barriers are lessened. 

 

 Participants identified some industries or research areas where potential regional or 

international collaborations could be built upon to increase research capacity: 

o Petroleum industry 

 Efficacy 

 Bioremediation solutions 

o Food production 

 Quality control 

 Disease resistance 

 Water and food contamination 

 R&D to industrialize crop production 

o Health 

 Genomics 

 Quality control of new medical products 

 Chronic or hereditary diseases, such as cancer, heart disease, and diabetes 

 Stem cell research  

 Infectious disease surveillance in human populations  

o Energy 

 Bio fuels and other bio energy research 

 Solar energy research 

o Environment 

 Waste management 

 Ground water contamination and purification 

 Surveillance of water-borne infectious diseases 
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o Security 

 Biotechnology to help in stabilizing conflict-torn countries
10

 

 

 Most participants stated that regional centers for training scientists are good ways to 

leverage expertise from different countries and build networks of scientists. 

Suggestions 

Participants suggested mechanisms or ideas to help address the research needs identified at the 

meeting. These suggestions may provide opportunities to improve the perceived or actual 

importance of science in BMENA countries and address issues of international concern, 

including science, responsible conduct, and security. These suggestions, which were provided by 

meeting participants, do not necessarily represent consensus views or the views of AAAS or 

KISR.  They are provided for discussion purposes and some will be addressed further in future 

AAAS workshops in the region.  

 

The suggestions include: 

 

 Regional collaboration could be leveraged to address societal priorities of mutual interest, 

promote information and sample sharing, and enhance educational efforts to build a 

workforce that actively minimizes risk while promoting needed research.  Sharing 

research assets and leveraging infrastructure already in place would provide a new way of 

doing science that is more collaborative and efficient. If done simultaneously with 

strategic planning, countries could identify collaborative research opportunities. 

 Universities, with their governments‟ assistance, could help define human capacity needs 

according to national priorities.  These discussions would also involve defining the level 

of research that should be conducted in a given country, such as the amount or proportion 

of fundamental and applied research. 

 Governments could help build human capacity by developing a system that incentivizes 

scientists who receive their education and training in other countries to return home. 

Incentives could include funding and support for career advancement, such as 

scholarships, scientific exchanges, and regional and international collaboration. 

 Scientists, policymakers, and the public should work together to identify needs for 

developing research capacity that addresses national priorities. 

 Since risk management is contextual, policies and practices should be developed to match 

country governance structures, needs, and cultures.  Mechanisms developed to mitigate 

accidental or intentional risks associated with biological research should facilitate 

research by providing information about risks, problems, and corrective actions. 

                                                      
10 Biotechnology can enable detection of causative agents (e.g., infectious disease, radiation, and chemicals) for 

unusual outbreaks, identification of explosives, or development of tools to help countries respond to and recover 

from nationally significant conflicts. 
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 Regional scientific networks could contribute to the development of a strong scientific 

enterprise, which includes a knowledgeable workforce and appropriate infrastructure, to 

address national and global priorities. 

Conclusion 

The AAAS and KISR hosted a meeting, “International Engagement: Responsible Bioscience for 

a Safe and Secure Society, Workshop Two,” that brought together scientific leaders and 

university administrators from fourteen BMENA countries and the United States.  The meeting‟s 

objectives were to develop a better understanding of the national priorities of BMENA countries 

to which existing biological research and biotechnology can contribute, identify scientific 

capacity needed to address those national priorities, and explore mechanisms (via development 

or through collaboration) by which BMENA countries can gain those needed capacities.  

Responsible stewardship was also covered at the meeting. 

 

Collaboration offers significant opportunities to advance biological science to address national 

priorities, and discuss shared principles and standards of practice.  Many BMENA countries 

share similar environmental, physiological, and social challenges with each other and with other 

countries around the world.  Building on such common challenges, BMENA countries can 

encourage regional and scientific collaboration to gain needed research capacity to address 

national challenges, promote education and development of shared principles and practices in 

responsible conduct, and enhance national R&D capacity.  During the time of the meeting, 

several countries across the Middle East and North Africa were experiencing great social and/or 

political change.  This "Arab Spring" may bring new challenges, but may also offer new 

opportunities for the scientific and policymaking communities to establish and enhance their 

communication and develop strategic plans for research to address societal needs, promote 

globally-recognized science, and improve the scientific workforce (with respect to training along 

with the awareness and the reduction of potential risks). 

 

The last two meetings of this four-part series will focus on early-career life scientists from 

BMENA countries and the United States.  These meetings will expose these scientists to the 

mechanics of conducting successful collaboration, the interconnectedness of responsible conduct 

(i.e., bioethics, biosafety, and biosecurity) with scientific methodology, and the link between 

shared legal, operational, and normative behavior and scientific collaboration.
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Appendix A 
 

First Round of Questions Circulated to 
participants 

For more information on the iterative process by which questions were posed to 

participants in advance of the meeting, their answers analyzed, and new questions 

generated and circulated, please refer to the summary report, which is available at 

http://cstsp.aaas.org/InternationalMeeting/home.html 

 

1. What top 5 societal priorities in your country can be addressed through biological 

sciences research and biotechnology? Examples of societal priorities can include, 

but are not limited to: health and health‐related needs, including 

non‐communicable, hereditary, or infectious diseases; energy research (e.g. 

biofuels); the environment (e.g. water pollution, waste treatment) and agriculture. 

2. What biological or biotechnological research is currently being carried out in your 

country to address your five priorities? Please provide one or two examples for 

each of the five priorities as appropriate. 

3. What additional biological or biotechnological research is useful to address these 

top five societal priorities? Please provide one or two examples for each priority, 

as appropriate. 

4. Generally what are the strengths or opportunities in your country and region 

regarding biological and biotechnological research? These can include, for 

example, expertise, research facilities, scientific capacity, and/or political support 

for biological research or region‐specific biodiversity. You are welcome to 

comment on these strengths. 

5. What are the challenges or facilitating factors in your country or region that affect 

the translation of results of biological or biotechnological research into societal 

benefits? You are welcome to comment on these challenges and facilitating 

factors. 

http://cstsp.aaas.org/InternationalMeeting/home.html


 

19 

Appendix B 
 

Second Round of Questions Circulated 
to Participants 

For more information on the iterative process by which questions were posed to 

participants during the meeting and their answers analyzed, please refer to the summary 

report, which is available at http://cstsp.aaas.org/InternationalMeeting/home.html 

 

1. What current research activities in the biological or biotechnological sectors can 

be leveraged to address societal priorities? How might existing or new scientific 

collaboration contribute to addressing these priorities? 

2. What risks are associated with the biological or biotechnological research 

conducted in the region? How have those risks been minimized and integrated 

into education and research programs? 

3. What are the most effective practices in and opportunities for intraregional and 

international collaborative biological or biotechnological research? 

  

http://cstsp.aaas.org/InternationalMeeting/home.html
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Appendix C 
 

Information about Organizations of 
Relevance to the Region 

This appendix, in alphabetical order, provides additional information about organizations 

or examples that were discussed at the meeting.  It goes on to describe other relevant 

organizations (also in alphabetical order). 

Organizations mentioned during the meeting   

Biosafety and Biosecurity International Conference (BBIC) 
http://www.iclscharter.org/eng/our_work_bbic.asp - accessed on May 17, 2011 

 “The BBIC process aims to promote the development of biosafety and biosecurity 

strategies in MENA. The overall goal of the first conference was to promote the 

development of biosafety and biosecurity in the Middle East and North Africa. The 

partners are working to: create a regional biosafety and biosecurity network for the 

MENA, develop a regional biosafety and biosecurity strategy, and connect scientists and 

decision-makers within the region.” 

Biosecurity Engagement Program 
http://www.bepstate.net/ - accessed on May 17, 2011 

 “The Biosecurity Engagement Program (BEP) is committed to developing cooperative 

international programs that promote the safe, secure and responsible use of biological 

materials that are at risk of accidental release or intentional misuse. 

Fundamental BEP objectives include: 

 Assisting partner countries in maintaining a balance between developing 

sustainable public and agricultural health infrastructure, and ensuring safe and 

secure pathogen collections.  

 Training in biosafety and pathogen security to promote sound laboratory 

management practices.  

 Engaging bioscience laboratories in collaborative pathogen security and biosafety 

projects, including assistance in risk assessment, safety and security consultations, 

design and implementation.  

 Training in infectious disease surveillance and molecular diagnostics, and 

laboratory capacity building activities. 

 Integrating advances in international biosafety and pathogen security into efforts 

to enhance international infectious disease surveillance, diagnostics, response and 

control.” 

Defense Threat Reduction Agency (DTRA) 
http://www.dtra.mil/Home.aspx - accessed on May 17, 2011 

 “DTRA is the U.S. Department of Defense‟s official Combat Support Agency for 

countering weapons of mass destruction. Our people are Subject Matter Experts on 

http://www.iclscharter.org/eng/our_work_bbic.asp
http://www.bepstate.net/
http://www.dtra.mil/Home.aspx
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WMD, and we address the entire spectrum of chemical, biological, radiological, nuclear 

and high yield explosive threats. DTRA‟s programs include basic science research and 

development, operational support to U.S. warfighters on the front line, and an in-house 

WMD think tank that aims to anticipate and mitigate future threats long before they have 

a chance to harm the United States and our allies. SCC-WMD, the U.S. Strategic 

Command Center for Combating Weapons of Mass Destruction, synchronizes Combating 

Weapons of Mass Destruction efforts across our military‟s geographic commands and 

leverages the people, programs and interagency relationships of DTRA at a strategic 

level. We work with the military services, other elements of the United States 

government, and countries across the planet on counterproliferation, nonproliferation and 

WMD reduction issues with one goal in mind: Making the World Safer.” 

InterAcademy Panel (IAP) 
http://www.interacademies.net/ - accessed on May 17, 2011 

“IAP is a global network of the world's science academies, launched in 1993. Its primary 

goal is to help member academies work together to advise citizens and public officials on 

the scientific aspects of critical global issues. IAP is particularly interested in assisting 

young and small academies achieve these goals and, through the communication links 

and networks created by IAP activities, all academies will be able to raise both their 

public profile among citizens and their influence among policy makers.” 

International Centre for Genetic Engineering and Biotechnology (ICGEB) 
http://www.icgeb.org/home.html - accessed on May 17, 2011 

 “The International Centre for Genetic Engineering and Biotechnology provides a 

scientific and educational environment of the highest standard and conducts innovative 

research in life sciences for the benefit of developing countries. It strengthens the 

research capability of its Members through training and funding programmes and 

advisory services and represents a comprehensive approach to promoting biotechnology 

internationally.  The Centre is dedicated to advanced research and training in molecular 

biology and biotechnology and holds out the prospect of advancing knowledge and 

applying the latest techniques in the fields of: biomedicine, crop improvement, 

environmental protection/remediation, biopharmaceuticals and biopesticide production.” 

Kuwait Foundation for the Advancement of Science 
http://www.kfas.com/ga_researchgrants.html - accessed on May 17, 2011 

“KFAS/Research Directorate provides research grants to Kuwaiti institutions and 

organizations in furtherance of scientific purposes for the benefit of Kuwait and the 

region. Grants may also be awarded to non-Kuwaiti institutions provided the research 

project is undertaken in cooperation with a Kuwaiti institution.” 

Leishdrug Network 
http://www.leishdrug.org/ - accessed on May 17, 2011 

 “[The consortium] proposes to build upon complementary expertise in cutting edge bio-

imaging and phospho-proteomic analysis to develop and use innovative drug screening 

concepts that have not been applied previously on parasitic systems. The consortium is 

based on 6 interactive scientific work packages that together propose a dual strategy for 

anti-leishmanial drug development.” 

http://www.interacademies.net/
http://www.icgeb.org/home.html
http://www.kfas.com/ga_researchgrants.html
http://www.leishdrug.org/
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Organization of the Islamic Conference (OIC) 
http://www.oic-oci.org/ - accessed on May 17, 2011 

 “The Organization of the Islamic Conference (OIC) is the second largest inter-

governmental organization after the United Nations which has membership of 57 states 

spread over four continents. The Organization is the collective voice of the Muslim world 

and ensuring to safeguard and protect the interests of the Muslim world in the spirit of 

promoting international peace and harmony among various people of the world.” 

Committee on Scientific and Technological Cooperation (COMSTECH) 
http://www.comstech.org/ - accessed on May 17, 2011 

 “COMSTECH is a Ministerial Standing Committee on Scientific and Technological 

Cooperation established by the Third Summit Islamic of OIC held at Makkah, Saudi 

Arabia in January 1981. Its mission is to help strengthen the individual and collective 

capacity of OIC member states in science and technology through mutual 

cooperation, collaboration, and networking of resources.   COMSTECH enables the 

OIC member states to use science and technology as a major contributor towards 

socio-economic development and rapid industrialization in the OIC region. It is 

entrusted with the follow up actions on science and technology related decisions of 

the Summit and creating successful implementation strategies. All of the OIC 

member states are members of COMSTECH.” 

Network of Academies of Science in Countries of the Organization of Islamic 
Conference 
http://www.nasic.org.pk/ - accessed on May 17, 2011 

 “The OIC member countries represent 57 countries with a population of about 1.2 

billion. The Network of Academies of Sciences in the countries of the Organization 

of Islamic Conference (NASIC) was established in 17th March 2004. This historic 

event brought together 16 founder Academies of Sciences. The NASIC has been 

constituted with the purpose of catalyzing the development of collaborative programs 

among OIC member countries. Within a month of its establishment, NASIC has 

succeeded in distributing MIT open course materials to 21 Sciences Academies of 

OIC member countries, and within three months of its establishment its first 

newsletter is being circulated among member academies.” 

Islamic Educational, Scientific and Cultural (ISESCO) 
http://www.isesco.org.ma/ - accessed on May 17, 2011 

“The Islamic Educational, Scientific and Cultural Organization (ISESCO) was 

established by the Organization of the Islamic Conference (OIC) in 1979 and its 

headquarters are in Rabat, Morocco.  One of the main goals of ISESCO is to promote 

collaboration between its members through education, science, culture and 

communication.” 

Qatar Foundation 
http://www.qnrf.org/ - accessed on May 17, 2011 

“Established in 2006, Qatar National Research Fund (QNRF) aims to advance knowledge 

and education by providing support to researchers.  

It administers funding for original, competitively selected research and fosters 

collaborations within academia, and through public/private partnership.  

http://www.oic-oci.org/
http://www.comstech.org/
http://www.nasic.org.pk/
http://www.isesco.org.ma/
http://en.wikipedia.org/wiki/Rabat
http://en.wikipedia.org/wiki/Morocco
http://www.qnrf.org/
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Although QNRF actively seeks internationally recognized researchers, it is dedicated to 

funding research that meets the needs of Qatar.  

QNRF is a member of Qatar Foundation for Education, Science and Community 

Development (Qatar Foundation), established by His Highness Sheikh Hamad Bin 

Khalifa Al-Thani, Amir of Qatar and chaired by Her Highness Sheikha Moza bint 

Nasser.” 

The Academy of Sciences for the Developing World (TWAS) 
http://www.twas.org/ - accessed on May 17, 2011 

 “TWAS is an autonomous international organization based in Trieste, Italy. Its principal 

aim is to promote scientific capacity and excellence for sustainable development in the 

South.  TWAS, the academy of sciences for the developing world, is an autonomous 

international organization, founded in 1983 in Trieste, Italy, by a distinguished group of 

scientists from the South under the leadership of the late Nobel laureate Abdus Salam of 

Pakistan. It was officially launched by the secretary-general of the United Nations in 

1985.  TWAS represents the best of science in developing countries. Its main mission is 

to promote scientific excellence and capacity in the South for science-based sustainable 

development.” 

Virtual Biosecurity Center 
http://virtualbiosecuritycenter.org/ - accessed on May 17, 2011 

 “The Virtual Biosecurity Center (VBC), founded in 2011, is a global multi-

organizational initiative spearheaded by the Federation of American Scientists (FAS) 

committed to countering the threat posed by the development or use of biological 

weapons and the responsible use of science and technology. The VBC is the „one stop 

shop‟ for biosecurity information, education, best practices, and collaboration.” 

Other organizations 

Center for Disease Control and prevention (CDC) 
http://www.cdc.gov/ - accessed on May 26, 2011 

“For over 60 years, CDC has been dedicated to protecting health and promoting quality 

of life through the prevention and control of disease, injury, and disability. We are 

committed to programs that reduce the health and economic consequences of the leading 

causes of death and disability, thereby ensuring a long, productive, healthy life for all 

people.”  CDC offers many training programs, including ones on safety and security. 

Field Epidemiology Training Program 

http://www.cdc.gov/globalhealth/fetp/ - accessed on May 26, 2011 

“The Field Epidemiology Training Program (FETP) and the Field Epidemiology 

and Laboratory Training Program (FELTP), which offers an added laboratory 

component, are applied epidemiology programs offered by CDC to help foreign 

countries develop, set up, and implement dynamic public health strategies to 

improve and strengthen their public health system and infrastructure.” 

Biosafety 

CDC‟s Office of Safety, Health, and Environment serves as a leader in the field of 

biosafety. 

http://www.twas.org/
http://www.ictp.it/pages/mission/salam.html
http://virtualbiosecuritycenter.org/
http://www.cdc.gov/
http://www.cdc.gov/globalhealth/fetp/
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“CDC partners with the U.S. National Institutes of Health to publish biosafety 

guidelines for protecting workers and preventing exposures in biological 

laboratories. CDC‟s Office of Safety, Health, and Environment serves as the 

World Health Organization‟s Centre for Applied Biosafety Programmes and 

Training. CDC partners with renowned organizations to sponsor a biennial 

International Symposium on Biosafety and other occupational health and safety 

conferences. In addition, CDC‟s Office of Safety, Health, and Environment has 

produced online training on laboratory biosecurity and offers other downloadable 

materials that may be useful to laboratorians nationally, or around the world.” 

CHORDS 
http://www.globalhealthandsecurity.org/projects/chords.html - accessed on May 26, 2011 

“CHORDS is a non-governmental platform where regional infectious disease 

surveillance networks around the world interact not only with each other, but with other 

global partners to strengthen international health security. Learning to mange infectious 

diseases that involve a great deal of uncertainty and often require cooperation across 

borders in conflict is an ongoing challenge for these networks. 

CHORDS gives developing countries a novel tool for meeting the daunting challenges of 

the World Health Organization (WHO) International Health Regulations (2005) 

obligations by facilitating the sharing of information and standards and serving as a 

forum for communication between WHO and Member States.” 

Institut Pasteur Network 
http://www.pasteur-international.org/ip/easysite/pasteur-international-en/institut-pasteur-

international-network/the-network - accessed on May 26, 2011 

“The Institut Pasteur International Network brings together 32 institutes, united by the 

same missions, the same culture, and the same values.  Since its inception, the Institut 

Pasteur has located near pandemic areas, which offers a real capacity of reaction and 

analysis to the Network.  The Network institutes contribute to the prevention and 

treatment of infectious diseases by: Research activities, Public health activities, and 

Training activities.” 

Middle East Consortium on Infectious Disease Surveillance (MECIDS) 
http://www.ghsi.org/projects/mecids.html - accessed on May 26, 2011 

“The Middle East Consortium on Infectious Disease Surveillance (MECIDS) brings 

together public health experts and Ministry of Health officials from Jordan, Israel, and 

the Palestinian Authority. The goal of MECIDS is to improve the ability of partners in the 

Middle East to detect and respond more effectively to infectious disease threats through 

cross‐border collaboration on surveillance and joint epidemiologic and laboratory 

training. The Consortium manages its affairs through an Executive Board composed of 

members drawn from the partner countries.” 

Middle East Scientific Institute for Security (MESIS) 
http://www.mesis.jo/ - accessed on May 26, 2011 

“We are an independent Jordanian non-governmental organization based in Amman, 

Jordan and are associated with the Royal Scientific Society.  Our core focus is capacity 

building through training, cross-harmonization and the integration of technology and best 

practices that identify risks, tackle pressing regional concerns and enhance the abilities of 

http://www.nih.gov/
http://www.cdc.gov/biosafety/publications/index.htm
http://www.cdc.gov/biosafety/publications/index.htm
http://apps.who.int/whoccnet/queryCentre_detail.aspx?querycod=USAS152
http://apps.who.int/whoccnet/queryCentre_detail.aspx?querycod=USAS152
http://www.cdc.gov/biosafety/symposia/index.htm
http://www.cdc.gov/biosafety/symposia/index.htm
http://www.cdc.gov/biosafety/symposia/index.htm
http://www.cdc.gov/biosafety/training/index.htm
http://www.cdc.gov/biosafety/publications/index.htm
http://www.cdc.gov/biosafety/publications/index.htm
http://www.globalhealthandsecurity.org/projects/chords.html
http://www.pasteur-international.org/ip/easysite/pasteur-international-en/institut-pasteur-international-network/the-network
http://www.pasteur-international.org/ip/easysite/pasteur-international-en/institut-pasteur-international-network/the-network
http://www.ghsi.org/projects/mecids.html
http://www.mesis.jo/
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scientific communities, governmental and non-governmental institutions in the fields of 

border, environmental and energy security.” 

U.S. National Institute of Allergy and Infectious Diseases (NIAID) 
http://www.niaid.nih.gov/about/Pages/default.aspx - accessed on May 26, 2011 

“The National Institute of Allergy and Infectious Diseases (NIAID) conducts and 

supports basic and applied research to better understand, treat, and ultimately prevent 

infectious, immunologic, and allergic diseases. For more than 60 years, NIAID research 

has led to new therapies, vaccines, diagnostic tests, and other technologies that have 

improved the health of millions of people in the United States and around the world.” 

http://www.niaid.nih.gov/about/Pages/default.aspx

