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Frangoise Baylis, NTE Impact Ethics, Faculty of Medicine, Dalhousie
University, Halifax, Nova Scotia, Canada; Kavita Berger, Board on Life
Sciences, The National Academies of Sciences, Engineering, and
Medicine, Washington, DC, United States of America (USA); Anita Cicero,
Johns Hopkins Center for Health Security, Johns Hopkins Bloomberg
School of Public Health, WHO Collaborating Centre for Global Health
Security, Baltimore, MD, USA; Malcolm Dando, School of Social Sciences,
Faculty of Management, Law and Social Sciences, University of Bradford,
Bradford, United Kingdom of Great Britain and Northern Ireland (United
Kingdom); Ben Durham, Department of Science and Technology, Pretoria,
South Africa; Claudia I. Emerson, Institute on Ethics and Policy for
Innovation and McMaster University, Hamilton, Ontario, Canada; Gregory
Koblentz, Schar School of Policy and Government, George Mason
University, Fairfax, VA, USA; Filippa Lentzos (Rapporteur), King’s College
London, London, United Kingdom, and Stockholm International Peace
Research Institute, Stockholm, Sweden; Ori Lev, Department of Public
Policy and Administration and Masters Program in Public Policy, Sapir
College, D.N. Hof Ashkelon, Israel; Poh Lian Lim, National Centre for
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Indian Council of Medical Research (ICMR), New Delhi, India; Mu-ming
Poo, Chinese Academy of Sciences, Beijing, China; and Jean-Claude
Sarron, Département des Partenariats et des Relations Extérieures,
Inserm, Paris, France.
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Halima Benbouza, National Council of Scientific Research and
Technologies, Algiers, Algeria, and Institute of Veterinary Sciences and
Agronomic Sciences, Université Batna-1, Batna, Algeria; Anita Cicero
(Rapporteur), Johns Hopkins Center for Health Security and Johns
Hopkins Bloomberg School of Public Health, WHO Collaborating Centre for
Global Health Security, Baltimore, MD, USA; Malcolm Dando, School of
Social Sciences, Faculty of Management, Law and Social Sciences,
University of Bradford, Bradford, United Kingdom; Ursula Jenal, Jenal &
Partners Biosafety Consulting, Rheinfelden, Switzerland; Gregory
Koblentz, Schar School of Policy and Government, George Mason
University, Fairfax, VA, USA; Filippa Lentzos, King’s College London,
London, United Kingdom, and Stockholm International Peace Research
Institute, Stockholm, Sweden; Artwell Nhemachena, Sociology
Department, University of Namibia, Windhoek, Namibia, and University of
South Africa; Megan J. Palmer, Center for International Security and
Cooperation, Freeman Spogli Institute for International Studies, Stanford
University, Stanford, California, USA; Elias Rahal, Department of
Experimental Pathology, Immunology and Microbiology, American
University of Beirut, Beirut, Lebanon; Katarina Timofeev, Life Sciences 1:
Molecular and Organismic Biology, German Research Foundation, Bonn,
Germany; David Ulaeto, CBR Division, Defence Science and Technology
Laboratory, Porton Down, Salisbury, United Kingdom; Jianwei Wang,
Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing, China; and Lane Warmbrod, Johns Hopkins Center for Health

Security, Baltimore, MD, USA.
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Halima Benbouza, National Council of Scientific Research and
Technologies, Algiers, Algeria, and Université Batna-1, Batna, Algeria;
Louise Bezuidenhout, Department for Continuing Education, University of



Oxford, Oxford, United Kingdom, and University of Cape Town, Cape
Town, South Africa; Lay Ching Chai, Institute of Biological Sciences,
Faculty of Science, University of Malaya, and Young Scientists Network —
Academy of Sciences Malaysia; Anissa Chouikha, Laboratory of Clinical
Virology, Institut Pasteur de Tunis, Tunisia; Malcolm Dando, School of
Social Sciences, Faculty of Management, Law and Social Sciences,
University of Bradford, Bradford, United Kingdom; Daniel Feakes,
Implementation Support Unit of the Biological Weapons Convention,
Geneva, Switzerland; Rory Alexander Hamilton, United Nations
Interregional Crime and Justice Research Institute (UNICRI), Turin, ltaly;
Alastair Hay, Leeds Institute of Cardiovascular and Metabolic Medicine,
School of Medicine, University of Leeds, Leeds, United Kingdom:;
Francesco Marelli, UNICRI, Turin, ltaly; Sana Masmoudi, Institut Pasteur
de Tunis, Tunisia; Peter McGrath, InterAcademy Partnership (IAP), Trieste,
ltaly; Elias Rahal, Department of Experimental Pathology, Immunology and
Microbiology, American University of Beirut, Beirut, Lebanon; Brian
Rappert, Department of Sociology, Philosophy, and Anthropology,
University of Exeter, Exeter, United Kingdom; James Revill (Rapporteur),
United Nations Institute for Disarmament Research (UNIDIR), Geneva,
Switzerland; Zabta Khan Shinwari, Quaid-i-Azam University and Pakistan
Academy of Sciences, Islamabad, Pakistan; Samuel Ujewe, Science Policy
Branch, Canadian Institutes of Health Research, Government of Canada,
Ottawa, Canada; and Lane Warmbrod, Johns Hopkins Center for Health

Security, Baltimore, MD, USA.
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University, Halifax, Nova Scotia, Canada; Halima Benbouza, National
Council of Scientific Research and Technologies, Algiers, Algeria, and
Université Batna-1, Batna, Algeria; Anita Cicero, Johns Hopkins Center for
Health Security and Johns Hopkins Bloomberg School of Public Health,
WHO Collaborating Centre for Global Health Security, Baltimore, MD,
USA; Malcolm Dando, School of Social Sciences, Faculty of Management,
Law and Social Sciences, University of Bradford, Bradford, United
Kingdom; Alastair Hay, Leeds Institute of Cardiovascular and Metabolic
Medicine, School of Medicine, University of Leeds, Leeds, United
Kingdom; Gregory Koblentz, Schar School of Policy and Government,
George Mason University, Fairfax, VA, USA; Filippa Lentzos (Rapporteur),
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King’'s College London, London, United Kingdom, and Stockholm
International Peace Research Institute, Stockholm, Sweden; Megan J.
Palmer, Center for International Security and Cooperation, Freeman Spogli
Institute for International Studies, Stanford University, Stanford, California,
USA; Elias Rahal, Department of Experimental Pathology, Immunology
and Microbiology, American University of Beirut, Beirut, Lebanon; James
Revill, UNIDIR, Geneva, Switzerland; Jean-Claude Sarron, Département
des Partenariats et des Relations Extérieures, Inserm, Paris, France;
Zabta Khan Shinwari, Quaid-i-Azam University and Pakistan Academy of
Sciences, Islamabad, Pakistan; Samuel Ujewe, Science Policy Branch,
Canadian Institutes of Health Research, Government of Canada, Ottawa,
Canada; David Ulaeto, CBR Division, Defence Science and Technology
Laboratory, Porton Down, Salisbury, United Kingdom; and Lane
Warmbrod, Johns Hopkins Center for Health Security, Baltimore, MD,
USA.
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Halima Benbouza, National Council of Scientific Research and
Technologies, Algiers, Algeria, and Université Batna-1, Batna, Algeria;
Cécile Bensimon, Ethics and Professional Affairs, Canadian Medical
Association, Ottawa, Canada; Louise Bezuidenhout, Department for
Continuing Education, University of Oxford, Oxford, United Kingdom, and
University of Cape Town, Cape Town, South Africa; Linda Brunotte,
University Muenster, Institute of Virology Muenster Center for Molecular
Biology of Inflammation, Muenster, Germany; Anissa Chouikha, Laboratory
of Clinical Virology, Institut Pasteur de Tunis, Tunisia; Anita Cicero
(Rapporteur), Johns Hopkins Center for Health Security and Johns
Hopkins Bloomberg School of Public Health, WHO Collaborating Centre for
Global Health Security, Baltimore, MD, USA; Malcolm Dando, School of
Social Sciences, Faculty of Management, Law and Social Sciences,
University of Bradford, Bradford, United Kingdom; Randa Hamadeh,
Department of Family and Community Medicine, College of Medicine and
Medical Sciences, Arabian Gulf University, Manama, Kingdom of Bahrain;
Alastair Hay, Leeds Institute of Cardiovascular and Metabolic Medicine,
School of Medicine, University of Leeds, Leeds, United Kingdom:;
Quarraisha Abdool Karim, Centre for the AIDS Programme of Research in
South Africa (CAPRISA), Durban, South Africa, Mailman School of Public
Health, Columbia University, New York City, USA, University of KwaZulu-
Natal, Durban, South Africa, and The World Academy of Sciences, Trieste,
ltaly; Gregory Koblentz, Schar School of Policy and Government, George
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Mason University, Fairfax, VA, USA; Cheryl Koehn, Arthritis Consumer
Experts, Vancouver, Canada; Nandini Kumar, India Council of Medical
Research (ICMR), New Delhi, India, and Forum for Ethics Review
Committees in India (FERCI), Trivandrum, India; Filippa Lentzos, King’s
College London, London, United Kingdom, and Stockholm International
Peace Research Institute, Stockholm, Sweden; Ori Lev, Department of
Public Policy and Administration and Masters Program in Public Policy,
Sapir College, D.N. Hof Ashkelon, lIsrael; Florencia Luna, Program of
Bioethics at the Latin American University of Social Sciences (FLACSO)
and the National Scientific and Technological Research Council in
Argentina (CONICET), Buenos Aires, Argentina; Sana Masmoudi, Institut
Pasteur de Tunis, Tunisia; Peter McGrath, IAP, Trieste, ltaly; Syed-Abbas
Motevalian, Psychosocial Health Research Institute, University of Medical
Sciences, Tehran, Islamic Republic of Iran; Megan J. Palmer, Center for
International Security and Cooperation, Freeman Spogli Institute for
International Studies, Stanford University, Stanford, California, USA;
Louisa Rahemtulla, International Relations at Medical Research Council,
University of Sheffield, Stevenage, United Kingdom; James Revill, UNIDIR,
Geneva, Switzerland; Birgit Schoénig, Federal Office of Consumer
Protection and Food Safety, Berlin, Germany; Gamal Serour, Department
and Former Dean, Faculty of Medicine, Al Azhar University, Cairo, Egypt;
David Ulaeto, CBR Division, Defence Science and Technology Laboratory,
Porton Down, Salisbury, United Kingdom; Jianwei Wang, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing,
China; and Lane Warmbrod, Johns Hopkins Center for Health Security,

Baltimore, MD, USA.

This document was also developed with the input gathered through a
series of dialogues and consultation meetings involving representatives
from governments, public health bodies, academia, the private sector and
civil society. WHO wishes to express its sincere appreciation to all experts
for their contribution and input to the development of this framework
through their participation at the dual-use research of concern (DURC)
dialogues and consultation meetings. The experts are listed here in

alphabetical order.
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Stephan Becker, German National Academy of Sciences Leopoldina,
Berlin, German; Alison Bourgon, Science Policy, Canadian Institutes of
Health Research, Ottawa, Canada; Katherine Bowman, US National
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Academies of Science, Engineering and Medicine, Washington, DC, USA;
Ben Durham, Department of Science and Technology, Pretoria, South
Africa; Robin Fears, European Academies’ Science Advisory Council,
Brussels, Belgium; Michele Garfinkel, Science Policy Programme,
European Molecular Biology Organization Press, Heidelberg, Germany;
Joerg Heber, PLOS Group, San Francisco, California, USA; Maria Hodges,
BMC Journals, Springer Nature, Basingstoke, United Kingdom; Sung-Tae
Hong, Journal of Korean Medical, Seoul, Republic of Korea; Mahouton
Norbert Hounkonnou, Network of African Science Academies, Nairobi,
Kenya; Stella M. Hurtley, Science magazine, Cambridge, United Kingdom,
and American Academy for the Advancement of Science, Washington, DC,
USA; Thomas V. Inglesby, Johns Hopkins Center for Health Security,
Baltimore, Maryland, USA; John Inglis, the medRxiv and bioRxiv preprint
sites, Executive Director of Cold Spring Harbor Laboratory Press, New
York, USA; Asma Ismail, Academy of Sciences Malaysia, Kuala Lumpur,
Malaysia; Ursula Jenal, Swiss Academy of Sciences, Berne, Switzerland,
Jenal & Partners Biosafety Consulting, Rheinfelden, Switzerland;
Quarraisha Abdool Karim, The World Academy of Sciences, Trieste, ltaly;
Chris Karp, Discovery & Translational Sciences, Bill & Melinda Gates
Foundation, Seattle, USA; Christine Laine, Annals of Internal Medicine,
Philadelphia, USA; Peter McGrath, IAP, Trieste, Italy; Keymanthri Moodley,
Academy of Science of South Africa, Pretoria, South Africa; Aparna
Mukherjee, Indian Council of Medical Research (ICMR), New Delhi, India;
Helena Nader, InterAmerican Network of Academies of Sciences,
Washington, DC, USA; Max Paoli, The World Academy of Sciences,
Trieste, ltaly; Mu-ming Poo, Chinese Academy of Sciences, Beijing, China;
Eric Rubin, New England Journal of Medicine, Massachusetts, USA; Jean-
Claude Sarron, Département des Partenariats et des Relations
Extérieures, Inserm, Paris, France; Niki Scaplehorn, Nature Life Science
Journals portfolio of Nature Research, London, United Kingdom; Flavia
Schlegel, International Science Council, Paris, France; Zabta Khan
Shinwari, Quaid-i-Azam University and Pakistan Academy of Sciences,
Islamabad, Pakistan; Herawati Sudoyo, Indonesian Academy of Sciences,
Jakarta, Indonesia; Katarina Timofeev, Life Sciences 1: Molecular and
Organismic Biology, German Research Foundation, Bonn, Germany; and
Carrie D. Wolinetz, National Health Institutes of Health, Office of Science
Policy, US Department of Health & Human Services, Bethesda, Maryland,
USA.
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Caroline Ash, Science magazine, Washington, DC, USA; Louise
Bezuidenhout, Department for Continuing Education, University of Oxford,
Oxford, United Kingdom, and University of Cape Town, Cape Town, South
Africa; Kavita Berger, Board on Life Sciences, The National Academies of
Sciences, Engineering, and Medicine, Washington, DC, USA; Craig
Callender, University of California, San Diego, La Jolla, CA, USA, and
International Science Council, Paris, France; Anita Cicero, Johns Hopkins
Center for Health Security, Johns Hopkins Bloomberg School of Public
Health, WHO Collaborating Centre for Global Health Security, Baltimore,
MD, USA; Malcolm Dando, School of Social Sciences, Faculty of
Management, Law and Social Sciences, University of Bradford, Bradford,
United Kingdom; Ben Durham, Department of Science and Technology,
Pretoria, South Africa; Daniel Feakes, Implementation Support Unit of the
Biological Weapons Convention, Geneva, Switzerland; Gisela Gioia, Food
and Agriculture Organization of the United Nations (FAO), Rome, ltaly;
Rory Alexander Hamilton, UNICRI, Turin, Italy; Andrew Hebbeler, Global
Biological Policy and Programs, Nuclear Threat Initiative (NTI),
Washington, DC, USA; Marianne Heisz, Office of Biosafety Programs and
Planning, Public Health Agency of Canada, Ottawa, Canada; Maria
Hodges, BMC Journals, Springer Nature, Basingstoke, United Kingdom;
Stella M. Hurtley, Science magazine, Cambridge, United Kingdom, and
American Association for the Advancement of Science, Washington, DC,
USA; Quarraisha Abdool Karim, Centre for the AIDS Programme of
Research in South Africa (CAPRISA), Durban, South Africa, Mailman
School of Public Health, Columbia University, New York City, USA,
University of KwaZulu-Natal, Durban, South Africa, and The World
Academy of Sciences, Trieste, ltaly; Gregory Koblentz, Schar School of
Policy and Government, George Mason University, Fairfax, VA, USA;
Filippa Lentzos, King’s College London, London, United Kingdom, and
Stockholm International Peace Research Institute, Stockholm, Sweden; Ori
Lev, Department of Public Policy and Administration and Masters Program
in Public Policy, Sapir College, D.N. Hof Ashkelon, Israel; Poh Lian Lim,
National Centre for Infectious Diseases and Ministry of Health, Singapore;
Anna Lonnroth, Healthy Lives Unit, DG Research and Innovation,
European Commission, Brussels, Belgium; Francesco Marelli Caltarossa,
Knowledge Center SIRIO on Technology and Security United Nations,
UNICRI, Turin, ltaly; Peter McGrath, IAP, Trieste, ltaly; Aparna Mukherjee,
Indian Council of Medical Research (ICMR), New Delhi, India; Artwell
Nhemachena, Sociology Department, University of Namibia, Windhoek,
Namibia, and University of South Africa; Anna-Pia Papageorgiou, DG
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Research and Innovation-Health Innovations Unit (E3), European
Commission, Brussels, Belgium; Mu-ming Poo, Chinese Academy of
Sciences, Beijing, China; Frédéric Poudevigne, FAO, Rome, ltaly; Brian
Rappert, Department of Sociology, Philosophy, and Anthropology,
University of Exeter, Exeter, United Kingdom; James Revill, UNIDIR,
Geneva, Switzerland; Zabta Khan Shinwari, Quaid-i-Azam University and
Pakistan Academy of Sciences, Islamabad, Pakistan; Jerome A. Singh,
Dalla Lana School of Public Health Sciences, University of Toronto,
Toronto, Canada, and Honorary Research Fellow, Howard College School
of Law, University of KwaZulu-Natal, Durban, South Africa; and Carrie D.
Wolinetz, National Health Institutes of Health, Office of Science Policy, US

Department of Health & Human Services, Bethesda, Maryland, USA.
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Sophia Abbasi, UK Research and Innovation, Biotechnology and Biological
Sciences, Research Council, London, United Kingdom; Francoise Baylis,
NTE Impact Ethics, Faculty of Medicine, Dalhousie University, Halifax,
Nova Scotia, Canada; Louise Bezuidenhout, Department for Continuing
Education, University of Oxford, Oxford, United Kingdom, and University of
Cape Town, Cape Town, South Africa; Halima Benbouza, National Council
of Scientific Research and Technologies, Algiers, Algeria, and Institute of
Veterinary Sciences and Agronomic Sciences, Université Batna-1, Batna,
Algeria; Kavita Berger, Board on Life Sciences, The National Academies of
Sciences, Engineering, and Medicine, Washington, DC, USA; Hannah
Boycott, Applied Global Health, Medical Research Council, UK Research
and Innovation, London, United Kingdom; Alta Charo, University of
Wisconsin, Madison, USA; Anita Cicero, Johns Hopkins Center for Health
Security, Johns Hopkins Bloomberg School of Public Health, WHO
Collaborating Centre for Global Health Security, Baltimore, MD, USA; Ben
Durham, Department of Science and Technology, Pretoria, South Africa;
Claudia I. Emerson, Institute on Ethics and Policy for Innovation and
McMaster University, Hamilton, Ontario, Canada; Sara Harbord, Research
Excellence and Ethics, Canadian Institutes of Health Research,
Government of Canada, Ottawa, Canada; Alastair Hay, Leeds Institute of
Cardiovascular and Metabolic Medicine, School of Medicine, University of
Leeds, Leeds, United Kingdom; Maria Hodges, BMC Journals, Springer
Nature, Basingstoke, United Kingdom; John Inglis, the medRxiv and
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The scenarios are hypothetical, but they present realistic descriptions of possible situations. Their purpose is to show how the framework
might work in a range of plausible future situations, and illustrate the effectiveness and robustness of the framework, by identifying any
potential gaps and issues that might challenge it.

Annex 1 draws directly on the report developed by the WHO global guidance framework for biorisk management scenario development
working group 5 (unpublished). Scenario 7 was developed as part of the Biosecurity and Health Security Protection (BSP) case studies WHO
Global Guidance Framework for the Responsible Use of the Life Sciences (unpublished).
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