


 

 

Introduction 

The briefing material is organized into four sections  

I. Meeting Information 

Includes a brief overview of the meeting, along with goals, objectives and 

proposed products.  It also includes a preliminary agenda (that will be further 

fleshed out over the next two weeks), maps of the meeting rooms, campus and 

surrounding area, a list of the participants–along with brief biographies, and 

information about the Chatham House Rule, under which our meeting will be 

held to encourage openness. 

 

II. Briefing Materials 

We have included a series of briefs covering essential terrain.  These 

include: current proprietary norms as reflected in existing policies, and 

guidance; a review of the current international stem cell patent landscape–

including a timeline of important events and a table of the most significant 

patents; and a review of current literature on data sharing and materials 

sharing. Briefing materials also include a briefing paper about and responses to 

The Manchester Manifesto (along with a copy of the manifesto). We have 

included an extended abstract of a recent paper written by group members–

David Winickoff, Kris Saha and Greg Graff–reviewing proprietary challenges and 

providing policy recommendations for opening stem cell research and 

development. (The full text is also available via the annotated bibliography.) 

Finally, we are in the midst of interviewing individuals to learn more about 

industry perspectives on the proprietary challenges in stem cell research.  (This 

final piece will be added following the completion of the interviews and analysis 

of the interview responses.) 

 

III. Annotated Bibliography 

An extensive bibliography of relevant publications organized by subject and 

presented in chronological order.  Each entry links to the full text. 

 

IV. About The Hinxton Group 

Includes information about the Hinxton Group’s past projects and publications. 
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Communication: We need your help! If you have any comments, questions, or suggestions 

please let us know on our briefing materials site. We would very much like for you help us in 

enhancing the briefing process by sharing your valuable insights and expertise. 

 Is there anything missing? Any helpful publications/presentations that could be 

included? Are there any key features that we have overlooked? 

 Are there any errors; areas that would benefit from clarification; improvements that 

can be made to the content? 

 Most importantly, we would like you to get the conversation started now.  As you 

read through the material, please share your reflections, comments, and concerns. 

Information about all updates to the website will be posted as blog entries under the ‘Home’ 

tab, so you can quickly locate any changes.  We will also be adding additional briefing 

materials that are currently under construction, such as the results of our interviews to 

assess industry perspectives. We will send out an email digest of all comments and changes 

on October 22nd and 29th. 

 

As you can see from the participant page, this is a diverse and impressive group.  We are 

excited about this opportunity to work with all of you on a set of very difficult challenges, 

and hope that we can use this website to begin that process now.  Thank you in advance for 

sharing your time and expertise—it is the foundation for our success. 
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Meeting Overview 

Tension is increasing between fairly new and strong proprietary structures in science and norms 

of openness and free exchange. While structures of intellectual property and funding that are 

designed to spur innovation in scientific research and development (R&D) have been successful 

by some measures, some features of the current proprietary environment risk slowing 

innovation in R&D and skewing attention toward large markets, to the disadvantage of small 

markets, such as those for rare diseases and those in emerging economies. While these issues 

are pervasive in science, existing property relations within the field of stem cell research may be 

especially problematic with respect to both research productivity and benefit distribution. This 

project aims to identify, evaluate and address, through concrete and actionable 

recommendations, the challenges raised by proprietary practices in stem cell research in a way 

that promotes both scientific innovation and the public good. While similar issues have been 

studied before, prior approaches have inadequately recognized both the deep relationship 

between efforts to spur R&D in science and accounts of science as a public good, and the benefit 

to exploring pragmatic solutions in parallel with the philosophical questions underlying the 

entire endeavor. We propose a more comprehensive approach that grapples with the micro- 

and macro-level issues simultaneously, thus enabling the development of practical 

recommendations for near-term fixes that leave the door open for future transformational work 

to more fully align the whole system with the idea of science as a public good, making the path 

between the two clear, if not simple. 

This Hinxton Group project will use our previously successful methodology, involving the 

convening of an international, interdisciplinary group of experts to explore and debate over the 

course of a three-day plenary meeting, augmented with an enhanced data collection and 

synthesis period conducted by the members of the US/UK steering committee plus a small 

number of additional experts. This executive committee has been tasked with gathering facts 

about the current state of proprietary issues in stem cell research, specifying the kinds of 

problems stakeholders are facing, and systematically examining the extent to which existing 

models can be adapted to address the challenges in stem cell research. The steering committee 

includes  Sarah Chan, Peter Donovan, Ruth Faden, John Harris, Robin Lovell Badge, Debra 

Mathews, Alan Regenberg, Julian Savulescu, and David Winickoff. The executive committee 

includes Bob Cook-Deegan, John Gearhart, Gregory Graff, Aurora Plomer, Krishanu Saha, 

Christopher Scott, John Sulston and Patrick Taylor. Following extensive information gathering 
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and critical analysis, we have produced foundational documents that will be used as discussion 

tools to frame plenary and breakout meeting sessions. 

Goals, Objectives and Products 

The goal of this project is to identify, evaluate and address both the micro- and macro-level 

challenges raised by IP and data/materials sharing practices in stem cell research against an 

analysis of science as a public good. The specific objectives are to:  

1) Identify the challenges raised internationally by current proprietary structures in stem 

cell research;  

2)  Develop a catalogue of practical, forward-looking recommendations (aimed at 

investigators, institutions, funders, governments) to address these micro-level 

challenges; and, 

3) Situate forward-looking recommendations within the landscape of moral considerations 

relevant to stem cell science, and science broadly, connecting the near-term, on the 

ground, fixes to long-term solutions that foster the development of a process of 

scientific R&D that is supportive of both efficient innovation and the public good. 

The principal product of this meeting will be a consensus document drafted by the expert 

working group. 

In addition, drafting of related scholarly articles submitted for publication in the scientific and 

bioethics literatures and presented at scientific and bioethics meetings by members of the group 

will be coordinated and facilitated. 

Any consensus document(s) and scholarly publications will be posted, for public access, on at 

least the Hinxton Group (HinxtonGroup.org) and the SCOPE (bioethicsinstitute.org/stemcells) 

websites. 

The Hinxton Group website will be updated to provide full coverage of this meeting. This will 

include: electronic copies of the consensus document, relevant scholarly papers and briefing 

materials distributed to attendees; a regularly updated presentation of related news stories; and 

a blog-style section that allows for public comments and discussion. We will make ongoing 

efforts to publicize these electronic resources. 
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Preliminary Agenda 

Day 1: Sunday October 31st  
On Arrival Registration   

Handouts: Meeting packet, Nametag  
5:30pm  Opening drinks reception  
7:00pm  Welcome Dinner   (Restaurant) 
  Introductions 
 
Day 2: Monday, November 1st  
8:00am  Breakfast    (Restaurant) 
9:00am  Session 1: Plenary   (The Flowers Theatre)  
  Meeting overview and goals  
10:30am Break       
10:45am Session 2: Plenary   (The Flowers Theatre)  
12:00pm Lunch     (Restaurant) 
1:00pm  Session 3: Breakout Groups   
3:30pm  Break (informal break available from 2pm) 
4:00pm  Session 4: Plenary   (The Flowers Theatre)  
6:00pm  Recess 
7:00pm  Dinner in Manchester 
 
Day 3: Tuesday, November 2nd   
7:00am  Breakfast    (Restaurant) 
8:30am  Session 5: Plenary   (The Flowers Theatre)  
10:00am Break       
10:15am Session 6:  Breakout Groups   
12:00pm Lunch     (Restaurant) 
1:15pm  Session 7:  Plenary   (The Flowers Theatre)  
3:00pm  Break   
3:15pm  Session 8: Plenary   (The Flowers Theatre)  
  Summary, Conclusion, Next Steps  
5:00pm  Recess 
6:30pm  Dinner     (Restaurant) 
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Participant Biosketches 

Elona Baum, JD. 

General Counsel, California Institute of Regenerative Medicine 

Elona Baum is the General Counsel of the California Institute for Regenerative Medicine and a member of 

CIRM‘s executive team. In this capacity, she is responsible for oversight of the legal functions of the agency 

and for strategic initiatives. She frequently interfaces with the agency‘s grantee institutions, the FDA, industry 

and patient advocacy groups. From 1996 to 2009, Ms. Baum held the positions of Associate General Counsel, 

and later Director of Regulatory Policy and Strategy at Genentech, Inc. While at Genentech, Ms. Baum also 

served as the Secretary of Genentech‘s Spanish subsidiary, Genentech Espana, and was the lead attorney for 

strategic acquisitions including manufacturing plants in Spain and in San Diego. She managed a team of 

attorneys responsible for research collaboration, manufacturing and supply agreements and counseled on matters relating to clinical 

trial practice, and FDA regulatory compliance matters. Prior to Genentech, Ms. Baum practiced law at private firms where she had an 

environmental litigation and real estate transactions practice. Ms. Baum received her B.A. in Economics from the University of 

California, Los Angeles, and her J.D. from the University of San Francisco School of Law. She was selected and served as an extern for 

Justice John A. Arguelles, California Supreme Court. 

 

Laura Biron, PhD 

Greenwall Fellow, Johns Hopkins Berman Institute of Bioethics 

Laura Biron (Cambridge) PhD (Cambridge) is a Research Fellow in Philosophy at Queens‘ College, Cambridge, 

and currently a Greenwall Fellow in Bioethics and Health Policy at Johns Hopkins and Georgetown. Her 

research and publications to date have focused on: the ontological and justificatory foundations of intellectual 

property, taxation and global justice. Through Cambridge University‘s Forum for Philosophy in Business, she 

has worked as a consultant for KPMG, Pfizer and, most recently, BT, exploring conceptions of trust and 

integrity within the communications industry. In 2007, Laura helped to found the non-profit organisation 

Incentives for Global Health, which is led by Thomas Pogge at Yale University. She has also worked as an 

advisor to the UK Intellectual Property Office, contributing to their work on the Rationale for Patents. 

 

Tania Bubela, PhD 

Assistant Professor, School of Public Health, University of Alberta, Canada 

Tania is an expert in innovation metrics and empirical analysis of commercialization and IP policies. As a 

professor in the Department of Public Health Sciences at the School of Public Health and adjunct professor in 

the School of Business at the University of Alberta, she combines legal training with a PhD in biology and 

expertise in genetics and molecular biology. She provides advice for Government Health and Science agencies, 

including licensing and research agreement best practices for inter-institutional science projects and databases. 

She researches large collaborative science networks in genomics and stem cell biology. 

 

 

Francesca Cesari, PhD 

Senior Editor, Nature 

Francesca Cesari received her BSc from the University of La Sapienza in Rome, Italy. Following this she 

earned her PhD from the University of Tübingen in Germany, where she also began her post-doctoral work. 

She completed her post-doctoral work at The Wellcome Trust/Cancer Research Gurdon Institute in Cambridge, 

UK. Currently, she is a senior editor for Nature Reviews Molecular Biology and Nature Cell Biology.  
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Sarah Chan, BSc(Hons), LLB, MA(Health Care Ethics and Law) 
Research Fellow, Institute for Science, Ethics and Innovation, University of Manchester 
Sarah Chan is a research fellow at the Institute for Science, Ethics and Innovation, University of Manchester. 
Her current research interests include the ethics of new biotechnologies and their impact on humans and our 
concept of humanity: in particular, genetic manipulation, enhancement and interspecies technology. Prior to 
this, she conducted work on the EU-CLEMIT project involving the ethics of "creating and redesigning human 
beings", including ethics in gene and cell therapy, artificial and assisted reproductive technologies, genetic 
modification and enhancement; the ethics of stem cell research; and regulation of new technologies and public 
policy. She has previously worked on regulation of embryo and stem cell research in Australia and public 
attitudes and education regarding gene technology. She conducted laboratory-based research in molecular 

biology, examining the genetics of male reproduction; and trained as a lawyer specialising in legal theory, health care law and scientific 
regulation.  
 
 

Haidan Chen, PhD 

Post Doctoral Research Fellow, Center for STS, Zhejiang University 

Dr Haidan Chen gained both an MA (2004-2006) and Ph.D (2006-2009) in the Philosophy of Science and 

Technology at Zhejiang University . She was a visiting postgraduate researcher at the Institute for the Study of 

Science Technology and Innovation (ISSTI), the University of Edinburgh, UK (2006-2007). She was an 

exchange student of the European Union 6th Research Framework project BIONET (Ethical Governance of 

Biological and Biomedical Research: Chinese-European Co-operation), and visited the Science and 

Technology Studies Unit (SATSU), the University of York, UK, and the Life Science Governance Research 

Platform, the University of Vienna, Austria, in May 2008. Her current research relates to the governance of 

biomedical research, in particular stem cell translational research, biobanks, and biomarkers. More generally, her research interests 

embrace bioethics, the biopolitics of science and technology, and biomedical innovation. She is working with the European Union 7th 

Research Framework project REMEDiE ('Regenerative Medicine in Europe: Emerging Needs and Challenges in a Global Context') and 

the UK ESRC (The Economic and Social Research Council) funded project 'State Strategies of Governance in Global Biomedical 

Innovation: the Impact of China and India ' 

 

Jorge Contreras, JD 

Director, Intellectual Property Program, Washington University in St. Louis School of Law 

Jorge L. Contreras is Senior Lecturer in Law and Acting Director of the Intellectual Property Program at 

Washington University School of Law. His current research focuses on the intersection of law and science. In 

particular, he studies the patenting of human genetic material, policies surrounding the public release of 

genomic data, the creation of ―science commons‖ and ethical issues connected with research use of human 

tissue. Professor Contreras teaches various courses covering intellectual property as well as the Law and 

Regulation of Science (which addresses public health issues such as quarantine, environmental contamination, 

vaccination, public health interventions and medical research ethics).  He has recently published several 

articles on commons formation and data release in the genomic sciences and continues to study this rapidly-developing area closely. 

Prior to joining the faculty Professor Contreras spent 17 years as a practicing attorney in Boston, London and Washington, DC. In his 

law practice he helped to establish a number of public-private consortia engaged in biomedical and genomics research, including the 

SNP Consortium. He has served on the National Advisory Council for Human Genome Research of NIH, and is Chair of the Committee 

on Technical Standardization of the ABA Section of Science & Technology Law. He edited the ABA‘s 2007 Standards Development 

Patent Policy Manual, and has published numerous articles relating to standards and technology law. Professor Contreras is also a 

Scholar at the Washington University Institute for Public Health.  He is an honors graduate of Harvard Law School, with undergraduate 

degrees in English and electrical engineering from Rice University. He clerked for Chief Justice Thomas R. Philips of the Texas 

Supreme Court. 
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Robert Cook-Deegan, MD  

Director, IGSP Center for Genome Ethics, Law & Policy 

Robert Cook-Deegan became Director of the IGSP's Center for Genome Ethics, Law & Policy in July 2002. He 

was previously director of the Robert Wood Johnson Foundation Health Policy Fellowship program (2000-2002) 

at the Institute of Medicine (IOM), National Academy of Sciences, a Robert Wood Johnson Health Policy 

Investigator at Georgetown University (1999-2002), and a seminar leader at Stanford-in-Washington (1996-

2003). He worked at The National Academies in various capacities from 1991 until coming to Duke. Dr. 

CookDeegan was a AAAS Congressional Science & Engineering Fellow 1982-3 and spent six years at the 

congressional Office of Technology Assessment. This followed two years of postdoctoral research on the 

molecular biology of oncogenes with Lasker Award scientist Raymond L. Erikson, after completing his internship in pathology at the 

University of Colorado. He received his MD degree from the University of Colorado in 1979 and his bachelor' s degree in chemistry, 

magna cum laude, in 1975 from Harvard College. 

Ishan Dasgupta 

Research Program Coordinator, Johns Hopkins Berman Institute of Bioethics 

Ishan earned his BA (with honors) in Philosophy and Behavioral Biology from Johns Hopkins University. During 

his undergraduate career he completed an honors thesis on the topic of the neuroscientific investigation of free 

will under the guidance of Hilary Bok. He was also selected to present at the ASBH‘s National Undergraduate 

Bioethics Conference—making an argument for allowing cognitive enhancement. Before his current position, 

Ishan was an intern at the Berman Institute for two years. Prior to BI, his work experience included research 

assistant at the Johns Hopkins Behavioral Psychopharmacology Research Unit, technician at an emergency 

room, and numerous volunteer positions in clinical settings. 

 

Matthew DeCamp, MD, PhD 

Greenwall Fellow, Johns Hopkins Berman Institute of Bioethics 

Matthew DeCamp is currently a Greenwall Fellow in Bioethics and Health Policy and fellow in General Internal 

Medicine at Johns Hopkins University.  His main research examines the impact of intellectual property rules on 

global distributive justice and access to essential medicines.  Other areas of interest include global health, 

particularly the ethics of short-term medical outreach; theories of normative change, focusing on the normative 

content of the human right to health; and clinical ethics consultation.  Prior to starting at Johns Hopkins in July 

2010, he was an internal medicine resident at the University of Michigan (Ann Arbor).  He received his MD and 

PhD in philosophy ("Global Health: A Normative Analysis of Intellectual Property Rights and Global Distributive 

Justice") in 2008 from Duke University. 

 

Peter J Donovan, PhD 

Professor of Developmental and Cell Biology and of Biological Chemistry 

Co-Director, Sue and Bill Gross Stem Cell Center, University of California, Irvine 

Peter J Donovan, PhD, is Professor of Developmental and Cell Biology and of Biological Chemistry at the 

University of California, Irvine and Co-Director of the Sue and Bill Gross Stem Cell Research Center. Dr 

Donovan's laboratory studies the molecular mechanisms regulating primordial germ cell development in mice 

as well as the mechanism regulating the meiotic cell cycle in mammals. His laboratory pioneered the 

development of pluripotent stem cells from primordial germ cells in mice and, with John Gearhart, developed 

the same cell type from human germ cells. His research interests center around the mechanisms regulating 

developmental potency in germ cells and stem cells. His laboratory was one of the first to receive NIH funding to study human 

embryonic stem (ES) cells and he serves on one of only two NIH study sections that reviews proposed studies on human ES cells. He 

serves as a member of the board of reviewing editors of Science. 
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Ruth Faden, PhD, MPH 

Philip Franklin Wagley Professor of Biomedical Ethics, 

Executive Director, Johns Hopkins Berman Institute of Bioethics, 

Professor, Department of Health Policy & Management, Johns Hopkins School of Public Health 

Professor, Department of Medicine, The Johns Hopkins University School of Medicine 

Ruth R Faden, PhD, MPH, is the Philip Franklin Wagley Professor of Biomedical Ethics and Executive 

Director of The Berman Institute of Bioethics at Johns Hopkins University. She is also a Senior Research 

Scholar at the Kennedy Institute of Ethics, Georgetown University. Dr Faden is the author and editor of 

numerous books and articles on biomedical ethics and health policy including Social Justice: The Moral 

Foundations of Public Health and Health Policy (with Madison Powers), A History and Theory of Informed Consent (with Tom L 

Beauchamp), AIDS, Women and the Next Generation (Ruth Faden, Gail Geller and Madison Powers, eds.), and HIV, AIDS and 

Childbearing: Public Policy, Private Lives (Ruth Faden and Nancy Kass, eds). Dr Faden is a member of the Institute of Medicine 

and a Fellow of the Hastings Center and the American Psychological Association. She has served on several national advisory  

committees and commissions, including the President's Advisory Committee on Human Radiation Experiments, which she chaired. 

She is a co-founder of the Hinxton Group, a global community committed to advancing ethical and policy challenges in stem cell 

science, and the Second Wave project, an effort to ensure that the health interests of pregnant women are fairly represented in 

biomedical research and drug and device policies. Dr. Faden's current research focuses on questions of social justice in health 

policy and global health. She also works on ethical challenges in biomedical science and in women's health. Dr. Faden's work in 

social justice is concentrated on national and global challenges in pandemic influenza planning and response, vaccine policy and 

funding, health systems design, and access to the benefits of global investments in biomedical research. Dr Faden holds a BA 

from the University of Pennsylvania, a MA in General Studies in Humanities from the University of Chicago, and a MPH and PhD 

(Program in Attitudes and Behavior) from the University of California, Berkeley. 

John Gearhart, PhD 

Director, Institute for Regenerative Medicine, James W. Effron University Professor, University of Pennsylvania 

John Gearhart is the James W. Effron University Professor and the Director of the Institute for Regenerative 

Medicine at the University of Pennsylvania, Dr. Gearhart is a developmental geneticist and his research over 

the past several decades has been directed at an understanding of the molecular and cellular basis of human 

embryonic development.  Dr. Gearhart is a leader in the development and use of human reproductive 

technologies, embryo and germ cell manipulations and in the genetic engineering of cells.  In 1998, Dr. 

Gearhart and his research team at Johns Hopkins published the first report on the derivation of pluripotent stem 

cells from germ cells of the human embryo.  These cells have the capacity to form all cell types and tissues 

present in the human body and are considered a major starting point for the development of a wide variety of cell-based therapies in the 

new field of regenerative medicine.  His research is focused on the basic science of stem cells, stem cell specialization, and the 

generation cell-based therapies for a number of diseases and injuries. Dr. Gearhart was a founding member of the International Society 

for Stem Cell Research and serves on a number of advisory boards and committees of foundations, institutes and professional societies 

involved in stem cell research and policy and science outreach and has served as a consultant or expert witness for many governmental 

agencies, in states, at the national level and to governments of foreign countries. 

Richard Gold, SJD 

Associate Professor, McGill University Faculty of Law 

President, The Innovation Partnership 

Richard Gold teaches in the area of intellectual property and common law property at McGill University‘s 

Faculty of Law. He was the founding director of the Centre for Intellectual Property Policy. His research centres 

on understanding the links between innovation, intellectual property and development. He led the International 

Expert Group on Biotechnology, Innovation and Intellectual Property, a transdisciplinary research team that 

issued a ground-breaking report on the policies and law of innovation and intellectual property. He has 

published widely in legal and scientific journals on this topic and is the author of Body Parts: Property Rights 

and the Ownership of Human Biological Materials. Professor Gold leads a cutting-edge initiative to translate academic research in 

concrete policy for government, industry, universities and NGOs: The Innovation Partnership. TIP is unique in the world: it is a non-profit 

corporation dedicated to helping public and private actors in developing as well as developed countries better manage their innovation 

systems. Prior to creating TIP, Professor Gold actively helped the policy community understand the implications of intellectual property 

policy.  
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Gregory Graff, PhD 

Assistant Professor, Colorado State University 

Gregory Graff‘s research interests concern the policy and economics of scientific research, technological innovation, 

and entrepreneurship. Within the context of agriculture and resources, questions of technology and innovation cut 

broadly and include changes in industry structure, economic development, global trade, and, reciprocally, influences 

back on the formation of government science and technology policies. Of particular interest is the role played by 

intellectual property rights--as incentives for innovation and as marketable assets, but also as a source of transaction 

costs and inefficiencies in R&D in areas where common access problems may arise. Similarly important is the 

process of technology transfer, whereby, in the U.S. and many other countries, publicly subsidized research 

generates private economic activity, seeding the entry of new process technologies, new products, new firms, and, occasionally, even entire 

new industries. A major theme in my work is the balance or tradeoff between the sometimes complementary and sometimes contradictory 

public versus private characteristics of knowledge as an economic good or asset. My empirical analysis focuses on the relationship between 

public and private sector innovation in the life sciences for applications in agriculture, medicine, and energy. 

 

John Harris, FMedSci, BA, DPhil 

Lord Alliance Professor of Bioethics, Director of Institute for Science, Ethics and Innovation, School of Law, 

University of Manchester 

Visiting Professor, Department of Philosophy, Logic and Scientific Method, London School of Economics and 

Political Science 

John Harris is the Lord Alliance Professor of Bioethics, Director of the Institute for Science, Ethics and Innovation 

(iSEI), School of Law, University of Manchester and is joint Editor-in-Chief of The Journal of Medical Ethics, the 

highest ranked journal globally in Medical Ethics. He was elected a Fellow of the United Kingdom Academy of 

Medical Sciences (FMedSci) in 2001, is a Fellow of The Hastings Center and has been a member of The United 

Kingdom Human Genetics Commission since its foundation in 1999, and many other advisory commissions. Recent Books Include: Clones 

Genes and Immortality, Oxford University Press, 1998, John Harris, Ed; Bioethics, Oxford Readings in Philosophy Series, Oxford University 

Press, 2001, Justine C Burley and John Harris, Eds; A Companion To Genethics: Philosophy and the genetic revolution, Basil Blackwell, 

Oxford, 2002 (Blackwell‘s Companions to Philosophy series); On Cloning, Routledge. London, 2004; and, Enhancing Evolution: The Ethical 

Case for Making Better People, Princeton University Press, 2007. 

Søren Holm, PhD 

Chair, Centre for Social Ethics and Policy, University of Manchester 

Professor of Medical Ethics, University of Oslo 

Søren Holm is a Danish doctor and philosopher. He is Professor of Bioethics and Director of the Centre for 

Social Ethics and Policy at Manchester University and part-time Professor of Medical Ethics at the University of 

Oslo. He has written extensively on issues in stem cell research. He is a current member of the Nuffield Council 

on Bioethics and a former member of the Danish Council of Ethics. 

 

 

Jim Houlihan, PhD  

Head of Innovation Policy, UK Intellectual Property Office 

Jim Houlihan gained his Ph.D. in immunology at the University of Bristol and currently leads on innovation policy in 

the Intellectual Property Office. He is a member of the European Research Area Knowledge Transfer group, the 

European Innovative Medicines Initiative IPR Committee, the NIHR/MRC collaborative clinical agreements 

committee and is secretariat to the UK‘s Lambert IP Group for university-business collaboration. Before this he was a 

senior patent examiner in the area of life-sciences.  
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Ryuichi Ida, LLB, LLM 
Professor of International Law, Kyoto University Graduate School of Law, Japan, Member, Expert Panel on 

Bioethics, Council for Science and Technology Policy, Cabinet Office, Japan, Member, Bioethics and Biosafety 

Commission, Ministry of Education, Culture, Sport, Science and Technology, Japan 

Professor Ida was born in 1948 and has been a Professor since 1994 at the Kyoto University Graduate School of 

Law. He was Director of Study (1992) and Professor (2000) at the Hague Academy of International Law (1992). In 

1996, he was appointed by UNESCO to serve on its International Bioethics Committee (1996-2003; and nominated 

as Chairperson from 1998 to 2002) where he devoted himself to establishing bioethical  

standards of universal application. In Japan, Ida has been deeply involved in the formation and implementation of 

national bioethical norms and guidelines in various fields, in particular, reproductive cloning ban legislation, ethical guidelines for human 

genome research and Guidelines for Derivation and use of Human ES cells. He is currently working in the Experts Committee on ES Cells 

Research that reviews at the national level each research protocol concerning ES cell research. He was also Vice-Chairman of the Expert 

Panel on Bioethics, which is equivalent to a national bioethics committee (2001-2004), where he discussed the status of the human embryo; 

Chevalier dans l‘Ordre des Palmes Académiques (France) (2001). He is the author of numerous publications of international law and bioethics 

in Japanese, French and English. 

Kazuto Kato, PhD 
Associate Professor of Science Communication and Bioethics, Institute for Research in Humanities, Graduate 
School of Biostudies, Kyoto University 
Kazuto Kato is Associate Professor of Science Communication and Bioethics at the Institute for Research in 

Humanities and Graduate School of Biostudies, Kyoto University.  He has a PhD degree in developmental 

biology from Kyoto University. After finishing his postdoctoral research at the Wellcome Trust/Cancer Research 

UK Gurdon Institute at the University of Cambridge, he started to work in the interface between bioscience and 

society. He has been working on science communication as well as ethical and social issues of bioscience. He 

has been a member of Ethics and Public Policy Committee of the ISSCR (International Society for Stem Cell 

Research) since 2009.  He also serves as members of the HUGO (Human Genome Organization) Ethics committee and of the Informed 

consent and Privacy protection Working Group of the ICGC (International Cancer Genome Consortium). 

Annabelle Lever, PhD 

Research Fellow in Interdisciplinary Bioethics, University of Manchester 

Annabelle received her doctorate in political science from the Massachusetts Institute of Technology, where she 

specialised in political and social theory and in political economy. She taught political theory at the University of 

Rochester, and has held visiting positions at Harvard University and at MIT. More recently she has taught 

philosophy and public policy at the London School of Economics and at Sciences-Po, in Paris. Her work is 

mainly focused on problems of privacy, equality and democracy, but she is also interested in ethics and 

security, intellectual property, bioethics and public health. On Privacy will be published by Routledge 

and Contemporary Democratic Theory: A Critical Introduction will be published by Oxford University Press. 

Annabelle was a Senior Fellow in the Program in Ethics and the Professions at Harvard‘s Kennedy School of Government in 1999-2000 

and a Hoover Fellow in Economic and Social Ethics at Louvain-la-Neuve in Spring 2010. 

Jacob Leveridge  

Wellcome Trust 

Jacob has a background in public health research and research ethics.  He co-founded Living Knowledge 

Consulting, a small health impact assessment and health research consultancy, in 2002 and also worked for 

four years as a Coordinator of two UK National Health Service (NHS) Research Ethics Committees in London, 

UK.  Jacob joined the Wellcome Trust in 2006.  His primary responsibility at the Trust is to foster capacity-

strengthening in health-related ethics research in the UK and low and middle income countries, by facilitating 

the submission of high quality applications for funding to the Trust‘s Biomedical Ethics Programme.  Jacob also 

contributes to the strategic development of medical humanities at the Trust and sits on the Trust‘s International 

Engagement Funding Committee. 
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Robin Lovell-Badge, PhD, FMedSci, FRS 

Head, Division of Developmental Genetics, MRC National Institute for Medical Research 

Robin Lovell-Badge is Head of the Division of Stem Cell Biology and Developmental Genetics at the MRC 

National Institute for Medical Research, Mill Hill in London, UK. He is also currently a Distinguished Visiting 

Professor at the University of Hong Kong and an Honorary Professor in the Department of Anatomy and 

Developmental Biology at University College, London. Apart from his work on sex determination, for which he 

received the 1995 Louis Jeantet Prize for Medicine, he has had long-standing interests in how decisions of cell 

fate are reached during embryogenesis, and in the biology and uses of both embryonic and adult stem cells. 

He is the author of numerous papers published in peer-reviewed journals detailing his research and has also 

published on policy and ethical issues surrounding stem cells research. Major themes of his current work include sex determination, 

development of the nervous system and stem cells in the embryo. For several years he help brief members of parliament and peers on 

stem cell and embryo research, notably prior to the passing of the Human Fertility and Embryo Act (2008). He continues to serve on 

several committees for the MRC, the Royal Society, the Academy of Medical Sciences, and also for the HFEA, overseeing and 

exploring aspects of stem cell and embryo research policy. He has also given talks and participated in meetings discussing the science, 

politics and ethics of stem cell research in various countries in Europe, the USA, China, Hong Kong, Japan and Brazil. He is also very 

keen to increase public engagement with science and has participated in many debates in the UK and elsewhere on stem cell research 

and genetics.  

Paul Martin, PhD 

Professor, Science and Technology Studies, University of Nottingham 

Director, Institute for Science and Society, University of Nottingham 

Paul Martin is Professor of Science and Technology Studies and Director of the Institute for Science and 

Society, University of Nottingham. He has two main areas of research interest. The first is the ethical, legal and 

social issues associated with emerging biomedical technologies and the second focuses on the 

commercialisation of biotechnology and expectation dynamics in medical innovation. His research has 

previously examined the development of gene therapy, genomics, pharmacogenetics, stem cells and 

regenerative medicine. Professor Martin has advised the European Parliament, the Conseil d'Analyse 

Economique (part of the French Prime Minister's Office), the UK Department of Trade and Industry and the Wellcome Trust. He is a 

member of the Editorial Advisory Boards of Sociology of Health and Illness and New Genetics and Society. Professor Martin was co-

investigator on the EPSRC Remedi Grant Challenge looking at knowledge transfer and commercialisation of cell therapies and was 

previously a member of a BBSRC working group on synthetic biology and co-authored a major review of the social and ethical issues 

raised by the technology. He is a member of the SynBioNT Network and is a co-investigator on a recently established multidisciplinary 

project concerned with creating artificial cells. 

 

Debra JH Mathews, PhD, MA 

Assistant Director for Science Programs, Johns Hopkins Berman Institute of Bioethics 

Assistant Professor, Department of Pediatrics, Johns Hopkins University School of Medicine 

Debra JH Mathews, Ph.D., M.A., is the Assistant Director for Science Programs for the Berman Institute of 

Bioethics at Johns Hopkins University. Dr. Mathews earned her B.S. in Biology from the Pennsylvania State 

University and a Ph.D. in genetics from Case Western Reserve University. Concurrent with her Ph.D., she 

earned a master's degree in bioethics from Case. She completed a post-doctoral fellowship in genetics at Johns 

Hopkins, where she continued her work on human genetic variation and human population history. She also 

completed the Greenwall Fellowship in Bioethics and Health Policy, which is jointly administered by Johns 

Hopkins and Georgetown universities. As a Greenwall Fellow, Dr. Mathews worked at the Genetics and Public Policy Center, 

researching the views of geneticists on their role(s) in science policy formation and public engagement. In addition, during a three-month 

internship at the Department of Health and Human Services in the Office of the Assistant Secretary for Planning and Evaluation, Office 

of Science and Data Policy, she worked with the Privacy Advocate on issues related to large data systems. As the Assistant Director for 

Science Programs, Dr. Mathews is responsible for overseeing the  Stem Cell Policy and Ethics program (SCoPE) and the Program in 

Ethics and Brain Sciences, as well as other bench research-related endeavors in the Berman Institute. Her research interests focus on 

the intersection of science, public policy and society. 
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Reinhard Merkel, Prof, Dr 

Universität Hamburg, Institut für Kriminalwissenschaften 

Reinhard Merkel holds a professorship in the field of criminal law and the philosophy of law at the University of 

Hamburg. His research interests include: the dogmatics of criminal law, medical ethics, theories of justice, 

political philosophy, as well as international law. Prof Merkel worked as editor of the German weekly 

newspaper Die Zeit from 1988 and 1990. In 1991 he was awarded the ―Jean-Amery-Preis für Essayistik‖. As a 

result of his interest and expertise in the field of medical ethics, Prof Merkel also is a member of various 

medical ethics commissions, such as the ―Wiener Ethik Beirat‖ (Viennese Ethics Commission). His major 

publications include: Strafrecht und Satire im Werk von Karl Kraus (Criminal law and satire in the work of Karl 

Kraus) (1994), which received the Award "juristic book of the year 1996, Zum ewigen Frieden - Grundlagen, Aktualität und Aussichten 

einer Idee von Immanuel Kant (Perpetual Peace - Foundations, Topicality and Prospects of an idea of Imanuel Kant) (1996) edited with 

R Wittmann, Der Kosovo-Krieg und das Völkerrecht (The Kosovo Conflict and International Law) (Editor) 2000, and a book on ethical 

and legal issues in research using embryonic stem cells: Forschungsobjekt Embryo. Verfassungsrechtliche und ethische Grundlagen 

der Forschung an menschlichen embryonalen Stammzellen (2002). Reinhard Merkel has also published numerous articles on criminal 

law, philosophy, philosophy of law and literature. 

 

Dianne Nicol, PhD, LLM 

Professor, University of Tasmania Australia 

Diane Nicol started her academic career as a scientist, receiving a BSc with first class honours in zoology from 

Manchester University, an MSc with distinction and a PhD from Dalhousie University in Canada. Her scientific 

research was in the area of cell biology, with particular focus on the development of simple nervous systems. In 

1992 she commenced studying law at the University of Tasmania and obtained a first class honours degree in 

1996. She subsequently completed her LLM thesis in 1997 on Patenting of Human Genetic Material in 

Australia. After a period in practice, she was appointed as Lecturer at the University of Tasmania in October 

2000. She became a full Professor in 2009. The broad theme of her research in the law discipline is the 

regulation of genetic knowledge. Her research effort focuses primarily on regulation of the commercialisation of genetic knowledge and 

patenting of genetic inventions and on the specific regulatory issues associated with genetic, cloning and stem cell technology and 

biobanking. 

 

Aurora Plomer  BA, MA, LLB, PhD 

Chair in Law and Bioethics, Director of SIBLE, School of Law, University of Sheffield 

Director, Sheffield Institute of Biotechnology Law and Ethics, University of Sheffield 

Aurora Plomer has a dual background in Philosophy (BA, MA, PhD) and Law (LLB). She has been a Professor 

of Law and Bioethics at the University of Sheffield and Director of Sheffield‘s Institute of Biotechnology, Law 

and Ethics (SIBLE) since January 2007.  Previously, she was a Reader and Assistant Professor  in law at the 

University of Nottingham (UK) and a  lecturer in law at the University of Leeds (UK). She has published widely 

on the interface between biolaw, bioethics and human rights. Her current research focuses on the emerging 

ethical and legal issues concerning the impact of IP rights on access to foundational knowledge in the 

biosciences and on the challenges presented by the search for fundamental norms in morally diverse and pluralistic societies. She was 

the P.I. of the EU funded project ‗Stem Cell Patents: European Patent Law and Ethics‘, a member of the AAA‘s working party on 

Science, Ethics and Human Rights, a member of the UK‘s  ESRC Policy Impact Group on the Stem Cell Initiative and a scientific 

adviser to the Stem Cell and Society Programme at the University of Stanford (US)  
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Beverly A Purnell, PhD 

Senior Editor, Science Magazine 

As a Senior Editor at Science Magazine, Beverly Purnell handles manuscripts in the areas of stem cells, 

developmental biology, gene regulation, reproductive biology, and related fields. Her duties include the 

recruitment, selection, and scientific editing of papers for publication in Science. Along with colleagues at 

Science, Dr Purnell has coordinated Special Issues on topics such as Germ Cells, Stem Cells, Reproductive 

Biology, Developmental Timing, and Women's Health. Beverly Purnell earned a BS at Shepherd College. 

Positions held include Research Laboratory Assistant in stone fruit breeding at a USDA Agricultural Research 

Station and a Summer Fellowship at the National Institute of Allergy and Infectious Disease, National Institutes 

of Health. She obtained a Master's Degree and PhD at the Pennsylvania State University with projects in C elegans sex determination 

and Drosophila gene expression, respectively. Dr Purnell was awarded an Alexander von Humboldt fellowship to do postdoctoral work 

at the Max Planck Institute in Goettingen, Germany, with research in Drosophila head development and gene regulation. She joined the 

AAAS and Science staff in 1997. 

Mahendra Rao, MD, PhD 

Vice President, Stem Cells at Invitrogen 

Adjunct Professor, Buck Institute of Age Research 

Vice President, Medicine at Life Technologies 

Mahendra Rao served as Vice President of Research, Stem Cells and Regenerative Medicine of Invitrogen 

Corp. (Alternatively Life Technologies Corporation) since January, 2006. Dr. Rao is a Scientific Co-Founder of 

Q Therapeutics, Inc. and serves as its Chief Scientific Consultant and Scientific Advisor. Dr. Rao is an expert in 

glial stem cell biology and for the last 20 years has acted as a scientific consultant for a broad range of 

constituencies in academia, government, regulatory affairs and industry. He has been involved in stem cell 

research for more than a decade. At Invitrogen, he heads its stem cell research and development program. He served as chair of the 

FDA's Center for Biologics Evaluation and Research (CBER) Advisory committee as well as Stem Cell Section Chief and Senior 

Investigator in the laboratory of neuroscience at the National Institute of Aging. Dr. Rao maintains an academic appointment at the Buck 

Institute on Aging Research and has been a professor at the University of Utah School of Medicine, where his research focused on stem 

cells of the central nervous system. He has also held associate professor positions at both the Johns Hopkins University and the 

University of Utah Schools of Medicine (1994-May 2001), and at the National Center for Biological Science in India. Dr. Rao has been 

on the Board of Thermogenesis Corp. since March 2008. He has been a Member of scientific advisory board at Aastrom Biosciences, 

Inc. since April 2010. Dr. Rao has served as Chairman of the FDA's Cell and Gene Therapy Advisory Committee. He has co-authored 

approximately 250 primary article, reviews, and editorials on different aspects of stem cell biology. He holds M.D. from Bombay 

University in India and earned his Ph.D. from California Institute of Technology. Dr. Rao also did his Post-Doctorate studies at Case 

Western Reserve University and Caltech. 

Brock Reeve, MPhil, MBA 

Executive Director, Harvard Stem Cell Institute 

Brock Reeve, a graduate of Yale and the Harvard Business School, is Executive Director of the Harvard Stem 

Cell Institute. In partnership with the Faculty Directors, he has overall responsibility for the operations and 

strategy of the institute whose mission is to use stem cells, both as tools and as therapies, to understand and 

treat the root causes of leading degenerative diseases. 

HSCI is comprised of the schools of Harvard University and all its affiliated hospitals and research institutions. 

The institute currently has 79 principal faculty and 150 affiliated faculty. Under the leadership of the Executive 

Committee, HSCI invests in scientific research in three main areas – seed grants, core facilities and large-scale 

disease programs.  Beyond the science, the institute also has programs to address ethics and public policy issues, to provide lab 

experiences for undergraduates, to educate high school science teachers, science journalists and the public at large. Brock comes to 

this role from the commercial sector with extensive experience in both management consulting and operations for technology-based 

companies, with a focus on life sciences. Brock‘s business career started with the Boston Consulting Group.  Prior to Harvard, Brock 

was COO and Managing Director of Life Science Insights, an IDC company, a consulting and market research firm specializing in 

information technology in life sciences 
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Alan Regenberg, MBe 

Bioethics Research Manager, Johns Hopkins Berman Institute of Bioethics  

Alan Regenberg is a senior research staff member at the Berman Institute, with active involvement in a range 

of research programs and initiatives. These include: The Bioethics Rapid Response Initiative; the Berman 

Institute Social Media Initiative; the Stem Cell Policy and Ethics (SCOPE) Program; the Program in Ethics and 

Brain Sciences (PEBS); and the Hinxton Group - an international consortium on stem cells, ethics and 

law. Alan‘s research interests are diverse, and have recently focused primarily on issues in global health, stem 

cell science and neuroethics. Alan completed his undergraduate training in History and Psychology at Rutgers 

University, and received his Masters in Bioethics from the University of Pennsylvania. Alan joined the Berman 

Institute in 2004. Prior to this, he was employed in multiple roles for an interdisciplinary, NIH-funded center researching depression in 

late life at the University of Pennsylvania.  

Mark Rohrbaugh, PhD, JD 

Director, Office of Technology Transfer, National Institutes of Health 

Mark L. Rohrbaugh has served since 2001 as Acting Director and then Director, Office of Technology Transfer 

(OTT), National Institutes of Health (NIH), Department of Health and Human Services (HHS). OTT manages 

the patenting and commercial licensing of NIH and FDA intramural inventions and serves as the lead office 

within the HHS for the development of intramural and extramural technology transfer policy. In fiscal year 2009 

alone, OTT licensees reported 350 products and services on the market, generating combined sales of nearly 

$6B. Mark Rohrbaugh is Vice-Chair of the Public Health Service Technology Transfer Policy Board and serves 

on the National Science and Technology Council Technology Committee and the HHS Innovation Council. He 

advises the NIH and HHS on intellectual property issues involving a diverse range of biomedical technologies including stem cells, 

pandemic influenza, gene diagnostics, and technology transfer with developing countries. He has represented the HHS at the 

Organization for Economic Cooperation and Development (OECD) and the World Health Organization (WHO). Most recently, he was a 

member of the WHO Expert Working Group on R&D Financing. Mark Rohrbaugh previously held   the position of Director, Office of 

Technology Development, National Institute of Allergy and Infectious Diseases (NIAID). Prior to joining the NIH, he conducted molecular 

and cell biology research at the University of Minnesota and two start-up biotechnology companies. He received his Ph.D. in 

biochemistry from The Pennsylvania State University and a degree in law (J.D.) with honors from The George Washington University 

Law School. 

 

Carlos M Romeo-Casabona, Dr iur, Dr Med, Dr h c mult  

Professor in Criminal Law  

Director, Inter-University Chair, BBVA Foundation - Provincial Government of Biscay in Law and the Human 

Genome 

Romeo-Casabona is Professor of Criminal Law at The University of the Basque Country, and Director of the 

Inter-University Chair BBVA Foundation - Provincial Government of Biscay in Law and the Human Genome, at 

the Universities of Deusto and of The Basque Country. He has a Doctorate in Law, a Higher Diploma in 

Criminology and a Doctorate in Medicine. He is an author, co-author and editor of several (45) books and 

numerous articles (230), published in seven languages. He is a founding editor of the Reviews Derecho y 

Genoma Humano / Law and the Human Genome and Perspectives of Law and the Human Genome (both bilingual), as well as of the 

series of "Law and the Life Sciences" and "Studies in Criminal Law" (Comares Publishers). He has coordinated or participated in several 

National, European and Latin-American research projects. He has been a member of the Spanish National Commission on Human 

Assisted Reproduction, and he is a member of the recently created by the Spanish Parliament Committee of Bioethics of Spain, of the 

Commission on the Donation and Use of Human Cells and Tissues, Chairman of the Ethics Committee on Clinical Research of the 

Autonomous Community of the Basque Country and of the Council of Europe's Steering Committee of Bioethics as well as Adviser of 

the Spanish Minister of Health. He has received five Honorary Doctor in Law Degrees from several Latin-American and Spanish 

Universities. 
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Kris Saha, PhD 

Postdoctoral Fellow, Whitehead Institute for Biomedical Research, MIT 

Science Technology and Society Fellow, Kennedy School of Government, Harvard University 

Krishanu Saha studied Chemical Engineering at Cornell University and at the University of California in 

Berkeley. In his dissertation he worked on experimental and computational analyses of neural stem cell 

development, as well as the design of new materials for adult stem cell culture. In 2007 he became a 

postdoctoral fellow in the laboratory of Professor Rudolf Jaenisch at the Whitehead Institute for Biomedical 

Research at MIT in Cambridge, Massachusetts. Concurrent with his laboratory research, he also works with 

Professor Sheila Jasanoff in the Program on Science, Technology and Society at the Kennedy School of 

Government at Harvard University. Since 2006 he has done research on human embryonic stem cells and the institutional policies 

surrounding them. As a Branco-Weiss Fellow, Kris Saha is expanding his background in working with nascent human engineered 

materials to investigate the modeling of diseases at the cellular level with human ―reprogrammed‖ stem cell lines. 

Julian Savulescu, BMedSci, MB, BS, MA, PhD  

Chair in Practical Ethics, University of Oxford 

Director of the Oxford Uehiro Centre for Practical Ethics  

Director of the Program on Ethics and the New Biosciences in the 21st Century School, University of Oxford 

Professor Savulescu is engaged in research, education and stimulating open public discussion around the 

ethical issues which arise in everyday life and which are related to the changes in society, particularly those 

related to technological advancement. He has worked broadly in the ethics of science and medicine. His main 

current research interests are the ethics of the new biosciences: cloning, stem cells, genetics, artificial 

reproduction and neuroscience. Julian Savulescu is qualified in medicine, bioethics and analytic philosophy. He 

has published over 100 articles in journals such as the British Medical Journal, Lancet, Australasian Journal of Philosophy, Bioethics, 

the Journal of Medical Ethics, American Journal of Bioethics, Medical Journal of Australia and Philosophy, Psychiatry and Psychology. 

Previously, he was Editor of the Journal of Medical Ethics, the highest impact factor journal in medical and applied ethics. He was 

Director of the Ethics of Genetics Unit at the Murdoch Children‘s Research Institute, Royal Children‘s Hospital, Melbourne, Australia. He 

was also Director of the Bioethics Program at the Centre for the Study of Health and Society at the University of Melbourne and the 

Chair of the Department of Human Services, Victoria, Ethics Committee. He has worked as a Clinical Ethicist at the Oxford Radcliffe 

Hospitals. 

Christopher Scott 

Director, Program on Stem Cells in Society, Stanford University 

President/CEO, The Stem Cell Advisors, Inc 

Christopher Thomas Scott is Director of the Stanford University Program on Stem Cells in Society, a faculty 

member and senior research scholar at the Stanford Center for Biomedical Ethics, a Brocher Institute Fellow 

and an associate fellow at King‘s College,  London and the University of Sheffield. He directs three Stanford 

courses on stem cell research. His academic interests focus on the social, economic, political and ethical 

dimensions of regenerative medicine. He has authored over 80 publications, chapters, and peer-reviewed 

papers. His popular and widely read book, Stem Cell Now (2007 Penguin/Plume) has been translated into four 

languages. He is a staff editor at Nature Biotechnology. Scott is the President and CEO of The Stem Cell Advisors, Inc 

(www.stemcelladvisors.com) a public benefit non-profit company providing stem cell research oversight for biotechnology and research 

institutions. Scott was the former Assistant Vice Chancellor at the University of California, San Francisco (UCSF), and there he was 

responsible for technology transfer, legal affairs, clinical research, and business development. While at UCSF, he founded the Program 

in Bioentrepreneurship, a training program and incubator for life sciences graduates. Scott was the co-founder of Acumen Sciences, a 

research and consulting company based in San Francisco and the founding executive editor of the award-winning Acumen Journal of 

Sciences, a magazine focused on life sciences business and policy. For nearly a decade Scott held senior management positions at 

Stanford. As Associate Director of the Center for Molecular Medicine, he worked with Nobel laureate Paul Berg to develop one of the 

nation‘s first translational medicine programs. He co-founded SPECTRUM, a research unit devoted to clinical trials. During his tenure he 

led corporate development and directed research management for the medical center. He is one of only a handful of executives 

awarded for their contributions to Stanford‘s research enterprise.Scott is an ethics and policy committee member for the International 

Society of Stem Cell Research, and a member of the Center for Biomedical Ethics. He is a past member of the Stanford Program in 

Genomics, Ethics and Society, and the California Health Care Initiative.  
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Glyn Stacey, Ph.D. 

Head of Division of Cell Biology and Imaging, National Institute for Biological Standards and Control  

Director, The UK Stem Cell Bank 

Glyn Stacey is the Head of the Division of Cell Biology and Imaging at the National Institute for Biological 

Standards and Control (NIBSC). He is also Director for the UK Stem Cell Bank based at NIBSC. Dr. Stacey is 

the author and editor of a number of books on cell culture, microbiological safety and cell culture technology. 

He has also acted as an expert advisor to the World Health Organisation and the European Medicines Agency. 

He chairs the scientific advisory board of the Public Private Partnership Stem Cells for Safer Medicines, leads 

the International Stem Cell Banking Initiatve (funded by a consorium of more than 20 national funding 

agencies) and is a current member of the standardisation committee of the International Society for Stem Cell Research. His research 

interests include the safety and efficacy of cell therapy and the characterisation and suitability of a range of cell cultures used in the 

manufacture of biological medicines. 

 

Jeremy Sugarman, MD, MPH, MA 

Harvey M Meyerhoff Professor of Bioethics and Medicine, Johns Hopkins University 

Deputy Director for Medicine, Johns Hopkins Berman Institute of Bioethics 

Jeremy Sugarman is the Harvey M Meyerhoff Professor of Bioethics and Medicine, Professor of Medicine, 

Professor of Health Policy and Management, and Deputy Director for Medicine of the Johns Hopkins 

Berman Institute of Bioethics. He served as Senior Policy and Research Analyst for the White House Advisory 

Committee on Human Radiation Experiments and as a consultant to the National Bioethics Advisory 

Commission for its project on international research ethics. In both of these roles, Dr Sugarman conducted 

empirical research to inform policy-making. Dr. Sugarman conducts both theoretical and empirical research in 

medical ethics. His work concentrates on informed consent, research ethics, and the ethical issues associated with emerging 

technologies. He is the author of over 175 publications in peer-reviewed journals.  He has also edited or co-edited four books (Beyond 

Consent: Seeking Justice in Research; Ethics of Research with Human Subjects: Selected Policies and Resources; Ethics in Primary 

Care; and Methods in Medical Ethics).  Dr. Sugarman is an associate editor of Clinical Trials, a contributing editor for IRB, and is on the 

editorial boards of Accountability in Research and Theoretical Medicine and Bioethics. Dr. Sugarman serves on the Scientific and 

Research Advisory Board for the Canadian Blood Service and is a member of the Maryland Stem Cell Research Commission.  He is 

currently Chair for the Ethics Working Group of the HIV Prevention Trials Network, the Ethics Officer for the Resuscitation Outcomes 

Consortium, and Co-Chair of the Johns Hopkins Embryonic Stem Cell Research Oversight Committee. Dr Sugarman is a member of the 

American Society of Clinical Investigation and a Fellow of the American Association for the Advancement of Science, the American 

College of Physicians, and the Hastings Center. 

 

John Sulston, PhD 

Chair, Institute for Science, Ethics and Innovation, University of Manchester 

John Sulston is Chair of the Institute for Science, Ethics and Innovation (iSEI), which was established at The 

University of Manchester with the mission to observe and analyse the role and responsibilities of science and 

innovation. The institute will examine the ways in which science is used in the 21st century, to evaluate 

possible or desirable changes and to consider the forms of regulation and control of the process that are 

appropriate or desired. John Sulston was awarded the Nobel Prize for Physiology or Medicine in 2002 jointly 

with Sydney Brenner and Bob Horvitz, for the work they had done in understanding the development of the 

nematode (worm) Caenorhabditis elegans. For more than 20 years, John worked on the biology of C. elegans, 

studying particularly its cell lineage and its genome. Collaboration between his group and that of Bob Waterston in St Louis, Missouri 

resulted in the publication of the nematode DNA sequence in 1998. John was the Founder Director of the Wellcome Trust Sanger 

Centre from 1992 to 2000, where one third of the task to sequence the human genome was completed. In 2002 he co-authored with 

Georgina Ferry The Common Thread, an account of the science, politics and ethics of the human genome project. He is a Fellow of the 

Royal Society and an Honorary Fellow of Pembroke College, Cambridge. 
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Patrick Taylor, JD 

Fellow, Petrie-Flom Center for Health Law Policy, Biotechnology and Bioethics, Harvard Law School 

Assistant Clinical Professor, Harvard Medical School 

Staff Scientist, Children’s Hospital, Boston, MA 

Patrick Taylor is a Fellow at the Petrie-Flom Center for Health Law Policy, Biotechnology and Bioethics at 

Harvard Law School, an Assistant Clinical Professor at Harvard Medical School, and a Staff Scientist at 

Children‘s Hospital Boston.  He graduated from the University of Wisconsin-Madison with a BA in Zoology and 

Philosophy, receiving Phi Beta Kappa and highest honors, and received his JD from Columbia University Law 

School with academic honors. He was a 2007-2008 Fellow in Medical Ethics at Harvard Medical School, and is 

an alumnus of the Harvard Business School 2008-2009 Program in Leadership Development. His academic work focuses on legal, 

ethical and policy issues in biomedical research, health care and biotechnology, in particular subjects in which law  poorly translates 

ethics, or, conversely, ethics‘ claim to legal influence is  open to question.   His writings, on subjects as diverse as stem cell research, 

public engagement in science policy-making, the role of IRBs in research conflicts of interest,  justice and respect for persons in 

translational genomic research, clinical network development, patient-controlled electronic medical records, and the ethics of intellectual 

property, have appeared in Nature, Science, Cell, Nature Biotechnology, Science Translational Medicine, Cell Stem Cell, Academic 

Medicine, Science and Engineering Ethics, Drug Development, the Journal of the American Informatics Association, the American Bar 

Association‘s Health Lawyer, the Journal of the New York State Bar Association and the New York Health Law Journal. His sole 

empirical study, examining whether state payer mandates for cancer clinical research incorporate scientific and ethical standards, was 

published in the Journal of the National Cancer Institute, and its recommendations were incorporated in the 2010 national health care 

reform legislation.  He is a co-investigator on two NIH grants on returning individualized genetic research results to anonymized 

participants, and a consultant on a third, examining academic consulting arrangements.  Professional associations include leadership 

positions with the Health Section of the New York State Bar Association, including as Chair of the Inhouse Counsel Committee, Vice-

chair of the Legislation Committee and member of the Executive Committee; Co-chair of the Standards Committee of the International 

Society for Stem Cell Research (ISSCR); Chair of the Registry Committee of the ISSCR; member of the ISSCR Ethics and Public Policy 

Committee;  member of the ISSCR Task Force on Guidelines for the Conduct of Human Embryonic Stem Cell Research and the ISSCR 

Task Force on Clinical Translation of Stem Cells; and chair of the most recent Task Force on Unproven Stem Cell Treatments.  He has 

also served on two institutional review boards, the Children‘s Hospital Embryonic Stem Cell Review and Oversight Committee, and the 

Harvard-wide Stem Cell Review and Oversight Committee. 

Dieter Treichel, PhD 

Patent and Start-up Manager, Max Planck Innovation 

Dieter Treichel is the patent and start-up manager and jointly responsible for the evaluation of the scientific 

background and economic potential of inventions from the Max Planck Society.  Before joining Max Planck 

Innovation, Dieter Treichel worked as investment manager for the Munich-based venture capital company 

FORUM Venture Capital AG and as business development manager for two FORUM portfolio companies. In 

2003, he moved to the Max Planck Society as personal assistant to the president. Dieter Treichel studied 

biology at the Julius Maximilians University in Würzburg and at the State University of New York in Albany, 

USA. He finished his PhD thesis in Prof. Dr Peter Gruss‘s group at the Max Planck Institute of Biophysical 

Chemistry in Göttingen, focusing on molecular mechanisms during mouse embryonic development. In addition, Dieter Treichel held the 

position as CSO at the RZPD - German Resource Center for Genome Research from May 2017 to May 2010. 
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THE CHATHAM HOUSE RULE 

Chatham House is one of the world's leading organizations for the analysis of international 
issues. It is membership-based and aims to help individuals and organizations to be at the 
forefront of developments in an ever-changing and increasingly complex world 
(http://www.riia.org/). 
 
The world-famous Chatham House Rule is sometimes invoked at meetings to encourage 
openness and the sharing of information. 
 
The Chatham House Rule reads as follows: 
 
"WHEN A MEETING, OR PART THEREOF, IS HELD UNDER THE CHATHAM HOUSE RULE, 
PARTICIPANTS ARE FREE TO USE THE INFORMATION RECEIVED, BUT NEITHER THE IDENTITY NOR 
THE AFFILIATION OF THE SPEAKER(S), NOR THAT OF ANY OTHER PARTICIPANT, MAY BE 
REVEALED". 
 

Explanation of the Rule 

 
The Chatham House Rule originated at Chatham House with the aim of providing anonymity 
to speakers and to encourage openness and the sharing of information.  It is now used 
throughout the world as an aid to free discussion. Meetings do not have to take place at 
Chatham House to be held under the rule. 
 
Meetings, events and discussions held at Chatham House are normally conducted 'on the record' 
with the Rule occasionally invoked at the speaker's request.  In cases where the Rule is not 
considered sufficiently strict, an event may be held ‘off the record’. 
 

FREQUENTLY ASKED QUESTIONS:  

 
Q. When was the Rule devised? 
A. In 1927 and refined in 1992 and 2002. 
 
Q. Should one refer to the Chatham House Rule or the Chatham House Rules? 
A. There is only one Rule. 
 
Q. What are the benefits of using the Rule? 
A. It allows people to speak as individuals, and to express views that may not be those of their 
organizations, and therefore it encourages free discussion. People usually feel more relaxed if 
they don't have to worry about their reputation or the implications if they are publicly quoted. 
 
Q. How is the Rule enforced? 
A. Chatham House can take disciplinary action against one of its members who breaks the Rule. 
Not all organisations that use the Rule have sanctions. The Rule then depends for its success on 
being seen as morally binding. 
 
Q. Who uses the Rule these days? 
A. It is widely used in the English-speaking world - by local government and commercial 
organizations as well as research organizations. 
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We would like to acknowledge the generous support of the institutions 

funding this meeting–with our thanks to: 

 
The Greenwall Foundation is an independent foundation created in 1949 by Frank and Anna 
Greenwall. Through its Interdisciplinary Program in Bioethics, The Greenwall Foundation 
provides funding for physicians, lawyers, philosophers, economists, theologians and other 
professionals to address micro and macro issues in bioethics, providing guidance for those 
engaged in decision making at the bedside as well as those responsible for shaping institutional 
and public policy. The Foundation is especially interested in supporting pilot projects and the 
work of junior investigators, and it is prepared to address issues regarded by some as sensitive 
or potentially controversial. 
 

 
The Wellcome Trust is an independent research-funding charity, established under the will of Sir 
Henry Wellcome in 1936. It is funded from a private endowment which is managed with long-
term stability and growth in mind. The Trust’s mission is to foster and promote research with the 
aim of improving human and animal health. The Trust recognizes that stem cell research raises a 
number of complex social and ethical issues and provides financial support for a range of 
activities to explore and debate these questions through its biomedical ethics funding 
programme. 
 

 
The institute for Science, Ethics and Innovation (iSEI) was established at The University of 
Manchester, School of Law, with the mission to observe and analyse the role and responsibilities 
of science and innovation. The institute will examine the ways in which science is used in the 
21st Century, to evaluate possible or desirable changes and to consider the forms of regulation 
and control of the process that are appropriate or required. 
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The Medical Research Council (MRC) is a publicly-funded organization dedicated to improving 
human health through world-class medical research. To achieve this, we encourage and support 
research across the biomedical spectrum, from fundamental lab-based science to clinical trials, 
and in all major disease areas; produce skilled researchers; advance and disseminate knowledge 
and technology to improve the quality of life and economic competitiveness of the UK; and 
promote dialogue with the public about medical research. We work closely with the UK National 
Health Service and the UK Health Departments to deliver our mission, and give a high priority to 
research that is likely to make a real difference to clinical practice and the health of the 
population. 
 

 
The Biotechnology and Biological Sciences Research Council (BBSRC) is one of seven Research 
Councils that work together as Research Councils UK. The BBSRCs mission is to advance 
knowledge and technology (including the promotion and support of the exploitation of research 
outcomes), and provide trained scientists and engineers, which meet the needs of users and 
beneficiaries (including the agriculture, bioprocessing, chemical, food, healthcare and other 
biotechnological related industries), thereby contributing to the economic competitiveness of 
the United Kingdom and the quality of life. Further and in relation to this mission, the BBSRC 
generates public awareness, communicates research outcomes, encourages public engagement 
and dialogue, and disseminates knowledge. 
 

 
JDRF is the leading charitable funder and advocate of type 1 (juvenile) diabetes research 
worldwide. The mission of JDRF is to find a cure for diabetes and its complications through the 
support of research. Type 1 diabetes is a disease which strikes children suddenly and requires 
multiple injections of insulin daily or a continuous infusion of insulin through a pump.  Insulin, 
however, is not a cure for diabetes, nor does it prevent its eventual and devastating 
complications which may include kidney failure, blindness, heart disease, stroke, and 
amputation. 
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Current Proprietary Norms 

SUMMARY 

This brief summarizes a selection of intellectual property (IP) and data and materials sharing 

statements from major funders of hESC research in the US and UK.  Significant areas of broad 

agreement exist regarding the need to consider social benefit in IP policy; the usefulness for 

scientific progress of early dissemination and publication of data or results; and the need for 

materials sharing agreements for scientific integrity.  However, significant uncertainty exists 

regarding how to operationalize these general norms, whether by defining more clearly social 

benefits or how these are balanced; considering alternatives to IP; creating accountability 

mechanisms; defining incentives for sharing; and improving coordination in hESC research. 

BACKGROUND 

Identifying the challenges raised internationally by current proprietary structures in stem cell 

research requires ongoing examination of stated norms and actual practices.  While the situation in 

hESC research is not unique, general concerns about deterioration of scientific openness and the 

norm of sharing expressed over the past several decades come into clearer focus in hESC research; 

this results in part from the unique technical, policy/regulatory, and ethical context of hESCs.  First, a 

limited number of cell lines and the high level of technical expertise required to manipulate them 

make hESC research technically inaccessible to many scientists.  Second, special policies and 

regulatory frameworks exist regarding hESCs (e.g., the federal funding limitations experienced in the 

US).  Third, hESCs have attracted special ethical attention, as a result of the destruction of human 

embryos necessary for their derivation; this had implications, for example, when the European 

Patent Office rejected a hESC patent as contrary to “public order.”  

Nonetheless, hESC research continues to advance, and the first US clinical trial of a hESC-based 

intervention began in October 2010. In order address the proprietary challenges raised by IP and 

data/materials sharing practices in stem cell research, one must identify norms as they currently 

exist and are reflected in major policies and guidance related to hESC research. Doing so reveals 

significant areas of agreement, as well as areas of uncertainty. 

AREAS OF BROAD AGREEMENT 

(1) Intellectual Property and “Social Benefit.” In all but a few examples, stated IP policy encourages 

patents only when necessary for commercialization; the use of non-exclusive licenses as a default 

option; and the consideration of “social benefits” in determining IP practices.  

For example, the US NIH encourages patenting when “necessary;” the NIH policy may be seen as a 

norm setter for state-based organizations whose own policies are similar to the NIH (e.g., the 

California Institute for Regenerative Medicine).  In the UK, the MRC considers “wider social benefits” 

in its IP practices, as does the Wellcome Trust.  Patents are typically owned by the individual or 

institution performing the work, rather than the funder (notable exceptions include the Australian 

Stem Cell Centre and Stem Cells 4 Safer Medicines). Most policies that address licensing specifically 

suggest use of non-exclusive licensing wherever possible, and some (e.g., the US CIRM) request the 
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grantee to set benchmarks or milestones for licensees.  When concern exists about IP policy and 

practices, some major funders (US NIH, UK Wellcome Trust, CIRM) retain march-in rights, which 

allows an institution, such as the NIH, to require licensing or to grant a license itself.   

(2)  Data and Materials Sharing. More so than in patenting and licensing, stated policies on data and 

materials sharing emphasize – both from a social benefits perspective and from within the norms of 

science – that data and materials should be shared as widely as possible and without undue 

restriction.  

For example, the UK MRC allows few exceptions for data sharing, except as needed to protect 

privacy/confidentiality, national security, a time-delimited right of data creators for their own work, 

or for intellectual property reasons as above.  The US NIH requires a data sharing plan for grants 

over US$500,000.  The justification for sharing in these contexts is, in part, their publicly funded 

nature.  Journals (e.g., Nature) are critical to the dissemination of hESC research findings and require 

data and material sharing without “undue qualification” both before and after the peer review 

process in order to  meet scientific norms of reproducibility and integrity.  Most journals also 

participate in free access initiatives to publicly funded research (e.g., PubMed Central).  A few 

institutions, such as California’s CIRM, attach specific timeframes (60 days) to respond to requests 

for data and materials sharing.   

(3) The Need for Registries and Stem Cell Banks. Increasingly, researchers and others have 

recognized a need for international registries of hESCs (i.e., databases of technical materials related 

to individual cell lines) and international stem cell banks (i.e., repositories from which researchers 

can obtain cells).  These initiatives should provide a means by which data and materials can be more 

easily shared; at present they do not address specifically IP policies or the terms of licensing 

arrangements.   

The Wisconsin International Stem Cell Bank, the UK Stem Cell Bank, the Harvard Embryonic Stem Cell 

collection, and the Massachusetts Stem Cell Bank are prominent examples.  At present, they  allow 

users of stem cells to obtain them with permission and, typically, a materials agreement from the 

cell line’s owner (though WiCell owns several of the lines in the Wisconsin International Stem Cell 

Bank).   They are not involved in negotiations over license terms or eventual commercialization of 

products.  

Examples of registries include: the European Stem Cell Registry, US NIH Registry, the International 

Stem Cell Registry (University of Massachusetts), International Stem Cell Initiative (ISCI) Stem Cell 

Registry, UK Stem Cell Bank Registry, Registry of hES Cell Line Provenance (ISSCR – under 

development), and Stem Cell Community.  Some registries aim to include intellectual property / data 

and materials sharing information as part of the registry. 

AREAS OF UNCERTAINTY 

(1) Defining “Social Benefit.” Although stated norms suggest patenting and proprietary measures be 

used only when necessary and with attention toward overall social benefit, the content of this norm 

remains undetermined. Some questions that reflect this uncertainty include:  

 What counts as “social benefit”, and how is it measured and distributed? 
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 Is hESC science too young to determine how to achieve this balance and determine when a 

patent is “necessary”? 

 Who makes this determination, and how? As most IP policies allow for inventors (or their 

institutions) to control IP, they are left responsible for this decision.  

 How might policies that require revenue sharing (e.g., CIRM) affect patent/license 

decisions? 

(2) Considering Alternative Innovation Regimes. Current norms and policies reflect current 

regulatory structures – which at present use intellectual property as the main driver of scientific 

innovation.  Although much depends on how a patent owner chooses to license an invention, 

historical evidence suggests that patent power tends to lead to restrictive practices.  As such, 

innovation schemes other than patents remain relatively unexplored.  Alternative innovation 

schemes include those that operate within current patent regulations (e.g., patent pools or 

protected commons approaches) or those that supplement it (e.g., prizes or open access). Some 

pertinent questions include: 

 What alternatives exist for encouraging scientific progress in hESC research? 

 How can alternatives be explored without threatening hESC research more generally or 

placing those who attempt alternatives at competitive disadvantage? 

(3) Creating Incentives (and Sharing Costs). Incentives to share data (and a fair determination of 

how to distribute the cost of sharing) and materials remain inadequate.  In spite of general scientific 

norms about sharing, scientists can be under tremendous personal and institutional pressure not to 

share.  Data suggest that sharing of materials and data remains inadequate.  In addition, databases 

similar to the multiple stem cell registries proposed often fold, due to lack of funding.   

 What incentives – positive and negative – can be employed, and by whom, to encourage 

data sharing? 

 How can the cost of sharing be fairly distributed?  For example, some stem cell banks report 

that the cost of sharing a cell line is not fully recouped by current fee arrangements. 

 Would better coordination of materials sharing (i.e., cell banks) with data repositories (i.e., 

registries) better facilitate data and materials sharing (while freeing scientists of the 

obligation to respond to and fulfill the norm of sharing)?  

(4) Developing Accountability and Enforcement Mechanisms. In spite of clear norms to share data 

promptly and without undue restriction, the content of these norms remain undefined or 

unenforced.  For example, the NIH requires a data sharing plan, but monitoring is inadequate.  

Journals require access to data and materials for other researchers to verify scientific results as a 

condition of publication, but some apply for more stringent standards.  

 Should more attention be given to clear benchmarks for data sharing requirements, similar 

to CIRM’s 60-day requirement?  
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 Might funders employ audits of grantee behavior in order to ensure adherence to data and 

materials sharing policies? 

 What are appropriate enforcement mechanisms for non-compliance?  Might stem cell banks 

or registries become more active in the enforcement of certain norms? 

(5) Coordination. Given the diversity of funders, researchers, registries, cell banks, and institutions 

involved in hESC research, the question of coordination naturally arises.  In many ways – through 

large institutes and collaborative efforts – hESC research is already more collaborative than typical 

scientific research. Concerns nevertheless remain. For example, while some call for a single 

international stem cell registry to avoid duplicative effort, others support the existence of multiple 

registries in order to see what works best from among these.  More generally, concern exists that 

“balkanization” of hESC research could result in slower scientific progress; in the US, for instance, 

some states appear to encourage data and materials sharing within their own jurisdiction rather 

than between states.  At the same time, efforts spent at coordinating and building a collaborative 

effort could temporarily slow progress.  Relevant questions include: 

 How can coordination be encouraged and facilitated among multiple institutional actors in 

multiple legal jurisdictions? 

 What are the potential costs of coordination, and how can these be minimized? 

 If coordination is not equal to harmonization, what policy areas allow for flexibility while 

maintaining the benefits of a collaborative effort? 

CONCLUSION 

This briefing document suggests that although superficial agreement generally exists about the 

norms governing hESC research in the public sector, a significant amount of work remains to clarify, 

define, and enforce these norms.  Nonetheless, the presence of agreement suggests that progress is 

possible.  Current limitations include the absence of consideration of private sector norms, and 

attention only to stated norms (rather than norms as actually practiced, which are more difficult to 

discover).   
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Stem Cell Research Patent Landscape 

What is a patent? 

A patent operates as a quid pro quo: the patent owner obtains the exclusive right to make, 

use, and sell an invention in exchange for publicly disclosing the invention. 

 

Who grants patents? 

Different levels of patent jurisdiction exist, but ultimately individual countries grant and 

enforce patents 

WORLDWIDE 

The World Intellectual Property Organization (WIPO) operates under the Patent 

Cooperation Treaty (PCT)  

- All major nations are members  

- Does not grant patents 

- Provides a centralized patent application process that facilitates applications at 

the regional or national levels 

REGIONAL 

Several organizations grant regional patents, including parts of Africa and Eurasia 

The European Patent Office (EPO) operates under the European Patent Convention (EPC)  

- 37 members, including all European Union (EU) countries 

- Does not grant a unitary “European” patent 

- Confers a bundle of potential national patent rights 

- Member countries individually determine a patent’s validity and enforcement 

according to their own laws 

NATIONAL  

Most countries have their own patent laws and offices  

 

What do you need to get a patent? 

Patent regimes operate according to one of two principles.  US law has adopted the “first-

to-invent” principle, where the person with the earliest invention date gets patent 

protection.  By contrast, the rest of the world has adopted the “first-to-file” principle, where 
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the person with the earliest patent filing date gets protection.  The World Trade 

Organization (WTO) established the Agreement on Trade-Related Aspects of Intellectual 

Property Rights (TRIPS), which sets down the basic minimum requirements for patent 

protection: 

1. Subject matter: the invention must fall into a patentable class of things 

2. Novelty: the invention must be new 

3. Non-obviousness: the invention must involve an inventive step 

4. Utility: the invention must be capable of industrial application 

5. Enablement: the inventor must disclose enough information to allow a person skilled 

in the art to practice the invention 

All of the major patent regimes include these five requirements in one form or another.  The 

subject matter requirement is usually a threshold consideration, after which a patent 

application must meet the other four requirements.  Countries interpret these requirements 

differently, most notably (for purposes of stem cell research) the subject matter and novelty 

requirements. 

SUBJECT MATTER 

- The thrust of the stem cell line patentability question relates to the subject 

matter requirement 

- Countries issue patents for any invention in any field of technology, subject to 

specific exceptions 

- One exception in the patent law of many countries excludes inventions whose 

use would threaten “public order” or “morality.”  This is relevant for stem cell 

lines, given the possible implications of utilizing human embryos. This exception 

has been most notably invoked by the European Patent Office (EPO) in rejecting 

the Wisconsin Alumni Research Foundation’s (WARF) patent application. Citing Article 

53(a) of the European Patent Convention (EPC) which excepts from patentability 

“inventions the commercial exploitation of which would be contrary to ‘ordre 

public’ or morality.”   Specific to stem cells, Rule 28(c) of the Implementing 

Regulations declares “uses of human embryos for industrial or commercial 

purposes” not patentable.  Interpretations of even the European morality 

exception vary among member states. These varied responses further contribute 

to an already complicated patent landscape. 

- The US, Canada, and Australia do not have explicit morality restrictions and 

generally allow for a broader class of patentable inventions 

- In addition, the patent laws of most countries prohibit the patenting of natural 

phenomena, laws of nature and naturally-occurring substances.  These 

prohibitions have been prominent in recent debates in the U.S., Europe and 

Australia concerning the patenting of genetic sequence information and isolated 

genetic material.  While the USPTO has traditionally issued patents covering 
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genetic sequence information and isolated genetic material, a recent Federal 

District Court decision invalidated patents on the BRCA1/2 genes involved in 

breast and ovarian cancer.  This case is currently being appealed.  

NOVELTY 

- Most countries have a strict novelty requirement, under which public disclosure 

of the invention before patent filing destroys patentability 

- Japan allows for a 6 month grace period after public disclosure for patent filing 

- The US and Canada allow for a 12 month grace period  

 

Are stem cells lines patentable? 

This remains an open question: 

- The stem cell field is new, rapidly-developing, and can advance in many different 

directions: we are not sure what types of stem cell lines, methods, and reagents 

will ultimately be useful.  For example, it may be easier to patent induced 

pluripotent stem (iPS) cells than embryonic stem (ES) cells. 

- Countries take different stances regarding the patentability of stem cell lines, 

involving a complex assortment of legal and ethical considerations.  Besides 

differences in patent law specifics, jurisdictions around the world have adopted a 

wide variety of stem cell policies, ranging from permissive to prohibitive.  

Different cultures have varying attitudes toward the desirability of using stem 

cells, which likely will affect whether they allow patenting. For example, the EPO 

specifically cited ethical considerations in rejecting a patent application for 

human ES cells, with the enlarged board of appeals stating that under the EPC, “It 

is not possible to grant a patent for an invention which necessarily involves the 

use and destruction of human embryos.” 

Some representative examples: 

1. UNITED STATES.  US patent law has no explicit morality clause, and determinations 

of patentability generally do not consider questions of ethics or morality.  The 

Supreme Court’s 1980 decision in Diamond v. Chakrabarty established the precedent 

that living biological material is patentable, interpreting subject matter to include 

“anything under the sun that is made by man."  The decision ushered in an era of 

liberal patentability in all fields of biotechnology.  Notably, the US Patent and 

Trademark Office (USPTO) has issued a wide range of stem cell patents, including 

three WARF patents with very broad ES cell claims, known as the ‘780, ‘806, and ‘913 

patents.  The WARF patents have been challenged in various re-examination 

proceedings since 2006 and have been narrowed in scope on prior publication and 
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obviousness grounds.  While conclusions are difficult to draw based on these 

developments, WARF did revise their policies and adopted a less restrictive stance 

towards licensing during the course of these proceedings.  The US has also issued 

one of only three patents worldwide relating to iPS cells. While various cases that are 

likely to affect the scope of patentable subject matter in the US continue to make 

their way through the courts, today  stem cell lines remain broadly patentable. 

     

2. CANADA.  Canada, like the US, has no morality exception in its patent law.  The 

Canadian Intellectual Property Office (CIPO) has recently granted WARF a patent for 

primate embryonic stem cells mirroring the broad claims in the US patents. 

 

3. EPC.  Article 53(a) of the EPC excepts from patentability “inventions the commercial 

exploitation of which would be contrary to ‘ordre public’ or morality.”  Specific to 

stem cells, Rule 28(c) of the Implementing Regulations declares “uses of human 

embryos for industrial or commercial purposes” not patentable.  The EPO cited this 

language in denying WARF a patent on its broadest ES cell claims.  In doing so, the 

EPO emphasized that it was not ruling out all patents on ES cells.  Rather, it issued 

the rejection because derivation of ES cells at the time of patent filing necessarily 

involved destruction of human embryos.  The EPO took this to violate Article 53(a) 

and Rule 28(c).  The current state of stem cell line patenting in the EPC remains in 

flux. 

 

4. UNITED KINGDOM.  UK patent law contains a morality exception clause whose 

wording closely follows that of the EPC.  The UK, however, has adopted a more 

liberal approach to the patentability of stem cell lines in general.  Notably, in an 

amicus curiae brief to the EPC, the UK argued for the patentability of the WARF 

claims.  And following the EPC’s rejection of the WARF patent, the UK Intellectual 

Property Office (IPO) established the current guideline that “on balance the 

commercial exploitation of inventions concerning human embryonic pluripotent 

stem cells would not be contrary to public policy or morality in the United Kingdom.”  

The UK IPO has issued patents for both ES and iPS cells.   

 

5. GERMANY.  German patent law contains a morality exception clause that is virtually 

identical to that of the EPC and UK.  In contrast to the UK, Germany has interpreted 

the morality language more strictly with regards to stem cell line patentability.  

Notably, the German patent office issued a patent for a method of generating nerve 

cells from legally available human ES cells based on the work of Oliver Brüstle.  

Greenpeace then challenged the patent on the grounds that it was contrary to public 

order because it involved the destruction of human embryos, and, in 2006, the 

German Federal Patent Court ruled in Greenpeace’s favor.  Oliver Brüstle has appealed 

this ruling and a final decision on the appeal is still pending. 
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6. JAPAN.  Japanese patent law has a representative morality exception provision, but 

Japan has been relatively liberal in granting stem cell patents.  This includes the first 

grant of a patent in iPS cells anywhere in the world. 

 

7. CHINA.  China has granted patents in stem cell research and has the potential for 

growth in this area.  Interestingly, China has recently amended the morality clause in 

its patent law to include an additional statement that “no patent will be granted for 

an invention based on genetic resources if the access or utilization of the said 

genetic resources is in violation of any law or administrative regulation.”  Although 

the impact of this language on stem cell line patents remains unclear, it can only act 

to limit their patentability in the future.  Some countries have called for adding such 

a “bio-protection” provision to the TRIPS agreement, but powerful members such as 

the US and Japan have so far opposed the proposal as likely to deter patent 

applicants.  

 

 

What are the significant issued patents in stem cell research? 

It is very difficult to get a good broad picture of the international patent landscape in stem 

cell research.  First, we do not know which patent claims are important because the field is 

still developing and can progress in many directions, potentially bypassing patents that 

seem important today.  Patents exist for different types of stem cell lines, and at various 

stages, as well as for methods and reagents to generate and grow them.  For example, a 

claims search for “stem cells AND pluripotent” yields 510 issued patents and 1995 patent 

applications in the US alone and 491 PCT applications.  Whether several, one, or even none 

of these applications will result in patents remains an open question.  Second, patent 

databases differ in how easy it is to search them, and what search criteria they offer.  As a 

result, a consistent search of stem cell patents across relevant international databases is not 

practicable.   

The recent literature contains three articles that lay out the general stem cell research 

patent landscape and include lists of influential patents.  These focus primarily on US 

patents.  

1. UK Stem Cell Initiative Report and Recommendations, 2005.  The authors include an 

appendix listing 16 of the “most important patents in stem cell research.”  They 

identified these patents by searching for the term “stem cell” in various patent 

databases and ranked their importance by the number of citations in other patents. 

 

2. Bergman and Graf, Nat. Biotech., 2007.  The authors list the “50 most important 

stem cell patent documents published from 1992 onwards.”  They base the selection 
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on the number of forward references in later-issued patents as well as discussion 

within the stem cell research patent literature. 

 

3. Loring, Nat. Reports, 2007.  The author lists 41 “stem cell patents of interest” based 

on unknown criteria. 

 

4. Konski and Spielthenner, Nat. Biotech., 2009.  The authors list the “five most 

dominant patents” in six different areas of stem cell research, as well as the “top 20 

important patents identified as brokering knowledge in stem cell research.”  They 

base the selection on a “network analysis” of “cross-citations between or among the 

patent*s+” and the relationships between patents in the broad landscape. 

The table 1 identifies 111 unique patents that the four sources cite.  None of the patents 

appear in all four sources.  Six patents make the lists in three sources.  Not surprisingly, 

these include the two broadest WARF patents.  Patents ‘780’ and ‘806’ are both entitled 

“Primate embryonic stem cells” and make very broad claims to all ES cell lines and methods 

to create them. They have been at the center of the stem cell line patentability controversy.  

Twenty-one patents appear on lists from two sources and an additional 84 appear in a single 

source. 

Two very recent articles lay out the patent landscape specific to iPS cells: 

1. Simon, et al., Nat Biotech., 2010 

2. Georgieva and Love, Regen. Med., 2010 

Currently, there are only three issued patents in iPS cells: 

1. JP 2008283972 issued in Japan, with a publication date of 11/27/2008, and assigned 

to iPierian.  The patent includes method claims to produce iPS cells from somatic 

tissue by introducing four pluripotency genes, Oct3/4, Klf4, Sox2, and c-Myc; and 

product claims to the iPS cells produced by this method. 

  

2. GB 2450603 issued in the UK, with a publication date of 2/10/2010, and assigned to 

iPierian.  The patent includes method claims to produce iPS cells from postnatal 

tissue by introducing three pluripotency genes in common with JP 2008283972, 

Oct3/4, Klf4, and Sox2, but not c-Myc. 

 

3. US 7682828 issued in the US, with a publication date of 3/23/2010, and assigned to 

the Whitehead Institute for Biomedical Research.  The patent includes broad, non-

specific product claims to somatic cells having introduced pluripotency genes. 

 

Most do not consider iPS cells to be as controversial as ES cells because they do not involve 

the manipulation of human embryos, which has been the basis of morality exceptions to the 
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patentability of ES cells.  Thus, all patent jurisdictions will likely consider iPS cells to be 

patentable subject matter.  Questions will instead likely arise with regards to individual 

patents meeting other patentability requirements, especially novelty, non-obviousness, and 

enablement.  For instance, Simon, et al. suggest that patent US 7682828 may have difficulty 

satisfying the enablement requirement because of its broad and non-specific language.  In 

addition, the patent has a very early priority date in 2003, meaning that information in the 

patent must have enabled people in the field to generate iPS cells a full four years before 

Yamanaka and Thomson independently first reported iPS cell derivation.    

Finally, these two articles also review some of the US and PCT applications in iPS cells that 

have not yet issued as patents.  The applications claim a variety of different methods to 

generate iPS cells, including using viruses or plasmids to deliver genes, or direct delivery of 

proteins, chemicals, or small molecules.  Some applications also make product claims to iPS 

cells derived from these methods, as well as claims to possible therapeutic uses of iPS cells 

in the future.  In total, the patent landscape in iPS cells is not yet defined. 
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Stem Cell Patent Table and Timeline 

Table 1: Significant Stem Cell Research Patents 

Patents in three 
sources 
 
 
Patent number 

 
 
 
 
Patent title 

 
 
 
 
Publication date 

 
 
 
 
Assignee 

US 51925531,2,4 

Boyse, et al. 
Isolation and preservation of fetal and 
neonatal hematopoietic stem and 
progenitor cells of the blood and 
methods of therapeutic use 

3/9/1993 Pharmastem 
Therapeutics 

US 51999421,2,4 

Gillis  
Method for improving autologous 
transplantation 

5/6/1993 Immunex 

US 54533571,2,4 

Hogan 
Pluripotential embryonic stem cells and 
methods of making same 

9/26/1995 Vanderbilt 
University 

US 57503761,2,4 

Weiss, et al. 
In vitro growth and proliferation of 
genetically modified multipotent neural 
stem cells and their progeny 

5/12/1998 Neurospheres 

US 58437802,3,4 

Thomson 
Primate embryonic stem cells 12/1/1998 WARF 

US 62008062,3,4 

Thomson 
Primate embryonic stem cells 3/13/2001 WARF 

1. UK Stem Cell Initiative Report and Recommendations, 2005.   
2. Bergman and Graf, Nat. Biotech., 2007.   
3. Loring, Nat. Reports, 2007.   
4. Konski and Spielthenner, Nat. Biotech., 2009.   
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Patents in two 
sources 
 
 
Patent number 

 
 
 
 
Patent title 

 
 
 
 
Publication date 

 
 
 
 
Assignee 

US 52269142,4 

Caplan, et al. 
Method for treating connective tissue 
disorders 

7/13/1993 Osiris 
Therapeutics 

US 53994932,4 

Emerson, et al. 
Methods and compositions for the 
optimization of human hematopoietic 
progenitor cell cultures 

3/21/1995 University of 
Michigan 

US 54379942,4 

Emerson, et al. 
Method for the ex vivo replication of 
stem cells, for the optimization of 
hematopoietic progenitor cell cultures, 
and for increasing the metabolism, GM-
CSF secretion and/or IL-6 secretion of 
human stromal cells 

8/1/1995 University of 
Michigan 

US 54647642,4 

Capecchi, et al. 
Positive-negative selection methods and 
vectors 

11/7/1995 First Union 
National Bank 

US 54863591,2 

Caplan, et al. 
Human mesenchymal stem cells 1/23/1996 Osiris 

Therapeutics 

US 55232262,4 

Wheeler 
Transgenic swine compositions and 
methods 

6/4/1996 University of 
Illinois 

US 55916252,4 

Gerson, et al. 
Transduced mesenchymal stem cells 1/7/1997 Case Western 

Reserve 
University 

US 56122112,4 

Wilson, et al. 
Stimulation, production and culturing of 
hematopoietic progenitor cells by 
fibroblast growth factors 

3/18/1997 New York 
University and 
Sloan-Kettering 
Institute 

US 56353872,4 

Fei, et al.  
Methods and device for culturing human 
hematopoietic cells and their precursors 

6/13/1997 CellPro 

US 57535061,2 

Johe 
Isolation, propagation and directed 
differentiation of stem cells from 
embryonic and adult central nervous 
system of mammals 

5/19/1998 CNS Stem Cell 
Technology 

US 58518322,4 

Weiss, et al. 
In vitro growth and proliferation of 
multipotent neural stem cells and their 
progeny 

12/22/1998 Neurospheres 

US 59688292,4 

Carpenter 
Human CNS neural stem cells 10/19/1999 Stem Cells 

California 

US 60906222,3 

Gearhart, et al. 
Human embryonic pluripotent germ cells 7/18/2000 Johns Hopkins 

University 

US 61472761,2 

Campbell, et al. 
Quiescent cell populations for nuclear 
transfer in the production of non-human 
mammals and non-human mammalian 
embryos 

11/14/2000 Roslin Institute 

US 62455662,3 

Gearhart, et al. 
Human embryonic germ cell line and 
methods of use 

6/12/2001 Johns Hopkins 
University 

US 62807183,4 

Kaufman, et al. 
Hematopoietic differentiation of human 
pluripotent embryonic stem cells 

8/28/2001 WARF 
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US 65626192,3 

Gearhart, et al. 
Differentiation of human embryonic 
germ cells 

5/13/2003 Johns Hopkins 
University 

US 65764642,3 

Gold, et al. 
Methods for providing differentiated 
stem cells 

6/10/2003 Geron 

US 66420482,3 

Xu, et al. 
Conditioned media for propagating 
human pluripotent stem cells 

11/4/2003 Geron 

US 68004802,3 

Bodnar, et al. 
Methods and materials for the growth of 
primate-derived primordial stem cells in 
feeder-free culture 

10/5/2004 Geron 

US 68281453,4 

Avital, et al. 
Method for the isolation of stem cells by 
immuno-labeling with HLA/MHC gene 
product marker 

12/7/2004 Cedars-Sinai 
Medical Center 

1. UK Stem Cell Initiative Report and Recommendations, 2005.   
2. Bergman and Graf, Nat. Biotech., 2007.   
3. Loring, Nat. Reports, 2007.   
4. Konski and Spielthenner, Nat. Biotech., 2009.   
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Patents in one 
source 
 
 
Patent number 

 
 
 
 
Patent title 

 
 
 
 
Publication date 

 
 
 
 
Assignee 

US 47146804 

Civin 
Human stem cells 12/22/1987 Johns Hopkins 

University 

WO 90034324 

Evans, et al. 
Derivation of pluripotential embryonic 
cell lines from domestic animals 

4/5/1990 Animal 
Biotechnology 
Cambridge 

US 50046814 

Boyse, et al. 
Preservation of fetal and neonatal 
hematopoietic stem and progenitor cells 
of the blood 

4/2/1991 Pharmastem 

US 50875702 

Weissman, et al. 
Homogeneous mammalian 
hematopoietic stem cell composition 

2/11/1992 Novartis or 
StemCells 

US 51087532 

Kuberasampath, et 
al. 

Osteogenic devices 4/28/1992 Creative 
BioMolecules 

WO 92113552 

Emerson, et al. 
Method for culturing and transforming 
human stem cell–containing 
compositions 

7/9/1992 University of 
Michigan 

US 51660652 

Williams, et al. 
In vitro propagation of embryonic stem 
cells 

11/24/1992 Amrad 

US 51753844 

Krimpenfort, et al. 
Transgenic mice depleted in mature T 
cells and methods for making transgenic 
mice 

12/29/1992 GenPharm 
International 

WO 93012752 

Weiss, et al. 
Novel growth factor responsive 
progenitor cells which can be proliferated 
in vitro 

1/21/1993 Novartis or Stem 
Cell 
Therapeutics 

US 51979852 

Caplan, et al. 
Method for enhancing the implantation 
and differentiation of marrow-derived 
mesenchymal cells 

3/30/1993 Osiris 
Therapeutics 

WO 93082682 

Fei, et al.  
Methods for selectively expanding stem 
cells 

4/29/1993 Cellpro 

WO 94091192 

Weiss, et al.  
Remyelination using neural stem cells 4/28/1994 Neurospheres 

WO 94102922 

Weiss, et al. 
Biological factors and neural stem cells 5/11/1994 Neurospheres 

US 53407404 

Petitte, et al. 

 

Method of producing an avian embryonic 
stem cell culture and the avian 
embryonic stem cell culture produced by 
the process 

8/23/1994 North Carolina 
State University 

US 54057722 

Ponting 
Medium for long-term proliferation and 
development of cells 

4/11/1995 Amgen 

WO 95105992 

Cherny, et al.  
Embryonic stem cell–like cells 4/20/1995 University of 

Melbourne 

US 54118832 

Boss, et al. 
Proliferated neuron progenitor cell 
product and process 

5/2/1995 Somatix Therapy 
Corporation 

US 54361514 

McGlave, et al. 
Method for culturing human 
hematopoietic stem cells in vitro 

7/25/1995 University of 
Minnesota 
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cells 

4/4/2006 Feye, Glen 

US 70299133 

Thomson 
Primate embryonic stem cells 4/18/2006 WARF 

US 70302923 

Yan, et al. 
Method for producing a population of 
homozygous stem cells having a pre-
selected immunotype and/or genotype, 
cells suitable for transplant derived 
therefrom, and materials and methods 
using same 

4/18/2006 Stemron 

US 70377202 

Rao, et al. 
Neuroepithelial stem cells and glial-
restricted intermediate precursors 

5/2/2006 University of 
Utah Research 
Foundation 

US 70414383 

Carpenter, et al. 
Use of human embryonic stem cells for 
drug screening and toxicity testing 

5/9/2006 Geron 

US 70453533 

Benvenisty 
Directed differentiation of human 
embryonic cells 

5/16/2006 Yissum Research 
Development 
Company 

US 70673164 

Pykett, et al. 
Methods and devices for the long-term 
culture of hematopoietic progenitor cells 

6/27/2006 Cytomatrix 

US 70839773 

Nakatsuji 
Monkey-origin embryonic stem cells 8/1/2006 Tanabe Seiyaku 

US 71124373 

Pera 
Methods of culturing embryonic stem 
cells and controlled differentiation 

9/26/2006 ES Cell 
International 

US 71124403 

Abuljadayel 
Method of increasing the relative 
number of CD45 low cells in a cell 
population 

9/26/2006 Dhoot, Ghazi 

US 71480623 

Xu, et al. 
Method for generating primate 
trophoblasts 

12/12/2006 WiCell Research 
Institute 

US 71536843 

Hogan 
Pluripotential embryonic stem cells and 
methods of making same 

12/26/2006 Vanderbilt 
University 

US 71760233 

Kaufman, et al. 
Endothelial cells derived from primate 
embryonic stem cells 

2/13/2007 WARF 

US 71868833 

Williams, et al. 
In vitro propagation of embryonic stem 
cells 

3/6/2007 Zenyth 
Operations 
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US 72020803 

Ramiya, et al. 
Method for transdifferentiation of non-
pancreatic stem cells to the pancreatic 
differentiation pathway 

4/10/2007 Ixion 
Biotechnology 

US 72175693 

Thomson 
Clonal cultures of primate embryonic 
stem cells 

5/15/2007 Thomson, James 

US 72204123 

Abuljadayel 
Method of preparing an undifferentiated 
cell 

5/22/2007 Dhoot, Ghazi 

US 72049794 

Bjornson, et al. 
Generation of hematopoietic cells from 
multipotent neural stem cells 

4/17/2007 NeuroSpheres 

US 72558794 

Hariri 
Post-partum mammalian placenta, its use 
and placental stem cells therefrom 

8/14/2007 Anthrogenesis 

US 72975394 

Mandalam, et al. 
Medium for growing human embryonic 
stem cells 

11/20/2007 Geron 

US 73119054 

Hariri 
Embryonic-like stem cells derived from 
post-partum mammalian placenta, and 
uses and methods of treatment using 
said cells 

12/25/2007 Anthrogenesis 

US 73120784 

Peled, et al. 
Methods of controlling proliferation and 
differentiation of stem and progenitor 
cells 

12/25/2007 Gamida Cell 

 

1. UK Stem Cell Initiative Report and Recommendations, 2005.   
2. Bergman and Graf, Nat. Biotech., 2007.   
3. Loring, Nat. Reports, 2007.   
4. Konski and Spielthenner, Nat. Biotech., 2009.   
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Proprietary Challenges in Stem Cell Research–Timeline   
 
June 1980: US Supreme Court decides Diamond v. Chakrabarty, establishing that living material is 
patentable (in this case, a genetically engineered oil-eating bacteria developed by Dr. Chakrabarty) 
 
December 1980: US Congress enacts Bayh-Dole Act, allowing universities to patent inventions developed 
using federal funds 
 
November 1998: James Thomson and John Gearhart independently report the derivation of human 
pluripotent stem cells 
 
December 1998: US issues WARF patent US 5843780 for primate ES cells* 
 
March 2001: US issues WARF patent US 6200806 for primate ES cells* 
 
August 2001: US president Bush limits federal funding for human embryonic stem cell research 
 
November 2004: California approves Proposition 71, authorizing $3 billion in funding for stem cell 
research, and creating the California Institute for Regenerative Medicine (CIRM) 
 
April 2006: US issues WARF patent US 7029913 for primate ES cells* 
 
November 2007: Thomson and Yamanaka independently report the derivation of iPS cells from adult 
human somatic tissue 
 
September 2008: Japan issues Yamanaka patent JP 2008283972 for iPS cells 
 
November 2008: EPO denies WARF patent equivalent to US 5843780 for primate ES cells, citing morality 
clause exception 
 
March 2009: US president Obama expands federal funding for human embryonic stem cell research 
 
January 2010: UK issues Sakurada patent GB 2450603 for iPS cells (Sakurada worked for an affiliate of 
Bayer Schering Pharma. iPierian (a US company) acquired rights to the patent claims in 2008) 
 
March 2010: US issues Jaenisch patent US 07682828 for iPS cells 
 
April 2010: Canada issues WARF patent equivalent to US 5843780 for primate ES cells 
 
April 2010: US revokes WARF patent US 7029913 on the grounds of obviousness, due to prior work in 
mouse 
 
August 2010: US Federal Judge, Royce Lamberth, issues an injunction halting the expansion of US 
federally-funded hESC research under an executive order from President Obama as a violation of the 
Dickey-Wicker Amendment. 
 
September 2010: US Federal Appeals Court lifts the temporary injunction banning expanded US federal 
funding of hESC research while litigation on the issues continues (and a US Federal Appeals Panel affirms 
their decision). 
 
*See Table 1 for more information on these patents 

48

http://www.autm.net/Bayh_Dole_Act/4490.htm
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=5843780.PN.&OS=PN/5843780&RS=PN/5843780
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=6200806.PN.&OS=PN/6200806&RS=PN/6200806
http://www.cirm.ca.gov/pdf/prop71.pdf
http://www.cirm.ca.gov/
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=7029913.PN.&OS=PN/7029913&RS=PN/7029913
http://www.uspto.gov/web/patents/patog/week12/OG/html/1352-4/US07682828-20100323.html
http://chronicle.com/article/Federal-Judge-Overturns-Oba/124106/
http://chronicle.com/article/Appeals-Court-Lifts-Injunct/124356/
http://chronicle.com/article/Federal-Appeals-Court-Again/124644/
http://hinxtongroup.wordpress.com/background-2/briefing-papers/ip-landscape/significant-patents-table/


!
"#$%&$'(!')*%+!

!,-)!),'.!./$%'/%0!*-%!12'/-%.*%#!12'$&%.*)!
!
!"#$#%&'
!
*34!$56787974!:;<!.=845=4!%738=6!>5?!$55;@>78;5!A8.%$B!C>6!;::8=8>DDE!D>95=34?!85!F9DE!GHHIJ!2!K44785L!
34D?!85!=;5M95=78;5!C873!734!"<;;N6!,;<D?!O;@4<7E!$56787974!7;;N!PD>=4!>D;5L68?4!734!D>95=3J!*386!
8574<?86=8PD85><E!4QP4<7!K44785L!=;568?4<4?!734!7;P8=!R,3;!)C56!.=845=40S!73<;9L3!?86=9668;5!
><;95?!734!T94678;56!;:+!
!

• ,3>7!86!6=845=4!:;<0!,3>7!63;9D?!6=845=4!U4!:;<0!
• ,3>7!;UD8L>78;56!?;46!6=845=4!3>@40!
• -;C!63;9D?!73464!;UD8L>78;56!U4!:9D:8DD4?0!
• ,3>7!><4!734!4::4=76!;:!734!=9<<457!K;?4D!;:!855;@>78;5!>5?!=;KK4<=8>D86>78;5!;:!6=845=40!
• ,3>7!><4!734!L;>D6!;:!K>5>L85L!6=845=4!>5?!855;@>78;50!
• ,3>7!86!8574DD4=79>D!P<;P4<7E!D>C!69PP;64?!7;!?;0!
• V;46!734!P<46457!K;?4D!;:!8574DD4=79>D!P<;P4<7E!:9D:8D!73464!69PP;64?!>8K60!
• ,3>7!63;9D?!U4!?;54W!>5?!C3>7!=>5!U4!?;54W!7;!>??<466!734!P<;UD4K6!8?4578:84?0!

!
,873!734!P><78=9D><!>8K!;:!67><785L!7;!:;<K9D>74!>!R1>5=34674<!1>58:467;S!X!>!=;5645696!67>74K457!
Y;5!734!866946W!734!P<;UD4K6!>5?!?>5L4<6W!734!;PP;<79587846!>5?!3;P4:9DDE!>D6;!6;K4!;:!734!
6;D978;56!C38=3!C8DD!45>UD4!6=845=4!>5?!855;@>78;5!7;!:D;9<863!85!C>E6!=;KP>78UD4!C873!39K>5!
P<;L<466Z!>5?!LD;U>D!M9678=4J[\!
!
*386!C>6!:;DD;C4?!UE!>!64=;5?!K44785L!85!F>59><E!GHH]!>5?!69U64T9457!?<>:785L!>5?!=8<=9D>78;5!;:!
734!1>58:467;!74Q7W!C38=3!C>6!:85>D864?!>5?!P9UD8634?!85!';@4KU4<!GHH]W!C873!:8:7E!68L5>7;<846!
:<;K!734!R1>58:467;!(<;9PSJ!
!
!
()*'+,%-)*&(*"'+,%#.*&(!G!
!
*34!:;DD;C85L!67>74K4576!>PP4><!85!734!857<;?9=78;5!7;!734!1>58:467;!>5?!69KK><864!734!C;<N!
>5?!7385N85L!;:!734!1>58:467;!(<;9P+!
!
(/0'1213145'60031278'9:'3/0'+42;/0830<'+421:0839'$<9=>'12'?@@AB?@@C'0834D518/0E'3/43'3/0';=<<023'
603/9E'9:'64247127'1229F43192'G42E'>0</4>8'12'>4<31;=54<'#H'12'138'><08023':9<6IJ'K/1583'E00>5L'
06D0EE0E'12';=<<023'><4;31;0'42E'/02;0'9:'><4;31;45'16>9<342;0J'4589'/48'81721:1;423'E<4KD4;M8'12'
30<68'9:'138'0::0;38'92'8;102;0'42E'0;92961;'0::1;102;LJ'42E'<41808'03/1;45'188=08'D0;4=80'9:'138'
G9:302'4EF0<80I'0::0;38'92'>09>50'42E'>9>=5431928N'
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\!O/9'!K28'&;102;0P','Q<4:3'&34306023'9:'3/0'H<9D506W!>@>8D>UD4!73<;9L3!
CCCJ8648JK>5=34674<J>=J9N^<464><=3^<46;9<=46^J!
G!2@>8D>UD4!>7+!377P+^^CCCJ8648JK>5=34674<J>=J9N^*341>5=34674<1>58:467;JP?:J!

49



(/0'+42;/0830<'+421:0839'$<9=>';9281E0<0E'3/0';9<0'79458'9:'8;102;0'42E'1E0231:10E'F4<19=8'188=08'
42E'><9D5068'K13/'3/0';=<<023'8L8306'9:'9K20<8/1>'42E'6424706023'9:'8;102;0'42E'1229F43192J'
/17/517/3127'05060238'3/43'/12E0<'9<'9D83<=;3'4;/10F06023'9:'3/080'79458N'"0:50;3127'92'3/080'
><9D5068J'K0'K0<0'4D50'39'4<31;=5430'8960'D<94E'><12;1>508'42E'>951;L';9281E0<431928'39'7=1E0'42L'
12F0831743192'9<'0F45=43192'9:'4530<2431F0'8L83068'9:'1229F43192N'.12455LJ'K0'9=35120E'8960'
R=0831928'3/43'6=83'D0'4EE<0880E'1:'K0'4<0'39'69F0'39K4<E8'895=31928'39'3/0'><9D5068'1E0231:10E'
DL'3/0'7<9=>N'O0';455':9<':=<3/0<'<0804<;/'12'3/080'4<048'48'4'64330<'9:'7<043'16>9<342;0J'12'9<E0<'
39'428K0<'3/0'R=083192'293'925L'9:'SO/9'!K28'&;102;0PT'D=3'9:'K/9'9=7/3'39'9K2'8;102;0'42E'/9K'
3/0'79458'9:'8;102;0';42'D083'D0':=5:1550EN'
!
/;568?4<>78;5!C>6!L8@45!7;!>DD!>6P4=76!;:!734!855;@>78;5!P<;=466W!85=D9?85L!Y6=84578:8=!?86=;@4<EW!
?4@4D;PK457W!>PPD8=>78;5!>5?!?867<8U978;5_!>5?!734!8574<>=78;56!U47C445!4>=3!>6P4=7[!>5?!7;!734!
C>E!85!C38=3!7386!P<;=466!86!K>5>L4?W!C873!4KP3>686!;5!876!8KPD8=>78;56!:;<!>==466!7;!6=845=4!>5?!
855;@>78;5J!
!
*34!1>58:467;!=;@4<6+!

• (;>D6!!
A.=845=4!>5?!734!P9UD8=!L;;?_!855;@>78;5!>5?!734!P9UD8=!L;;?_!<4=8P<;=>D!<46P;568U8D87846!;:!
6=845=4!>5?!6;=847EB!

• $66946^O<;UD4K6!85!734!/9<<457!1>5>L4K457!;:!$55;@>78;5!
A2==466!7;!U454:876!;:!<464><=3_!4::4=7!;5!855;@>78;5_!6=84578:8=!P<;L<466B!

• "<;>?4<!$66946!
• (D;U>D!VE5>K8=6!
• O<85=8PD46!
• O;D8=E!/;568?4<>78;56!

A2D74<5>78@4!6E674K6_!>6646685L!K;?4D6!;:!855;@>78;5_!P<85=8PD46!>5?!P<;L<466!85!734!LD;U>D!
=;574Q7B!

!
25?!=;5=D9?46!73>7+!!
!
#3'18';504<'3/43'3/0'E9612423'0U183127'69E05'9:'1229F43192J'K/150'80<F127'8960'20;0884<L'>=<>9808'
:9<'3/0';=<<023'9>0<43192'9:'1229F43192J'4589'16>0E08'4;/10F06023'9:';9<0'8;10231:1;'79458'12'4'
2=6D0<'9:'K4L8N'#2'642L';4808'13'<083<1;38'4;;088'39'8;10231:1;'M29K50E70'42E'><9E=;38J'3/0<0DL'
51613127'3/0'>=D51;'D020:138'9:'8;102;0V'13';42'<083<1;3'3/0':59K'9:'12:9<643192J'3/0<0DL'12/1D13127'3/0'
><97<088'9:'8;102;0V'42E'13'642L'/12E0<'1229F43192'3/<9=7/'3/0';9835L'42E';96>51;430E'243=<0'9:'
3/0'8L8306N'W16130E'16><9F060238'64L'D0'4;/10F0E'3/<9=7/'69E1:1;43192'9:'3/0';=<<023'#H'8L8306J'
D=3';9281E0<43192'9:'4530<2431F0'69E058'18'=<70235L'<0R=1<0EJ!
!
1><N85L!734!D>95=3!;:!734!1>58:467;W!>!=;KK457!P84=4!R-;C!6=845=4!86!63>=ND4?!UE!8574DD4=79>D!
P<;P4<7E[!C>6!P<;?9=4?!:;<!(/0'$=4<E142`J!/<878=86K6!;:!734!1>58:467;!P8=N4?!9P!;5!734!=;57457!
;:!7386!><78=D4!>6!C4DD!>6!734!K>85!74Q7W!P><78=9D><DE!734!67>74K457!73>7!Y$O!<8L376!3>@4!734!745?45=E!
7;!678:D4!>==466!7;!N5;CD4?L4!>5?!734!:<44!4Q=3>5L4!;:!8?4>6!73>7!86!4664578>D!7;!6=845=4J!.;W!:><!
:<;K!678K9D>785L!855;@>78;5!>5?!734!?8664K85>78;5!;:!734!U454:876!;:!6=845=4W!$O!>DD!7;;!;:745!
3>KP4<6!6=84578:8=!P<;L<466!>5?!<467<8=76!>==466!7;!876!P<;?9=76J[!
!
'
"*&H!%&*&'
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`!F;35!.9D67;5W!F;35!-><<86W!.><>3!/3>5W!377P+^^CCCJL9><?8>5J=;J9N^=;KK45786:<44^GHH]^5;@^Ga^6=845=4b63>=ND46b
8574DD4=79>DbP<;P4<7EW!Ga!';@4KU4<!GHH]!

50



!
.9U67>578>D!8574<467!C>6!>77<>=74?!UE!734!D>95=3!;:!734!1>5=34674<!1>58:467;!X!:44?U>=N!<>5L85L!
:<;K!U<;>?DE!69PP;<78@4!7;!3;678D4J!*34!/3><74<4?!$56787974!;:!O>7457!277;<54E6!A/$O2B!C>6!
P><78=9D><DE!=<878=>Dc!X!<4:4<<85L!7;!876!@84C6!;5!P>74576!>6!Y8DDb85:;<K4?!>5?!K86D4>?85L[W!C873!
P><78=9D><!<4:4<45=4!7;!734!@84C6!73>7+!
!

• $O!<8L376!=>5!385?4<!>==466!7;!N5;CD4?L4!>5?!734!:<44!4Q=3>5L4!;:!8?4>6J!
• O>74576!=>5!P<4@457!P<;?9=76!=;K85L!7;!K><N47J!
• O>74576!=>5!;U67<9=7!958@4<687E!<464><=3J!
• -9K>5!L4546!><4!U485L!P>74574?J!
• $O!UD;=N6!>==466!7;!K4?8=8546J!

!
2DD!73464!P;8576!C4<4!<4>?8DE!<4U9774?!85!>!<46P;564!67>74K457!86694?!;5!U43>D:!;:!734!1>58:467;!
(<;9Pd!A=;P846!;:!7386!>5?!734!1>58:467;!3>@4!U445!P<;@8?4?BJ!
!
/$O2!69U64T9457DE!=;b;<L>5864?!C873!8.%$W!734!ef!$574DD4=79>D!O<;P4<7E!)::8=4!Aef$O)B!>5?!734!
#;E>D!.;=847EW!>!O;D8=E!g>U!b!R,3;!)C56!.=845=40!$574DD4=79>D!O<;P4<7E!>5?!734!O9UD8=!$574<467S!X!
34D?!85!1>E!GH\HJ!)5!734!P>54DW!>D;5L68?4!F;35!.9D67;5W!C4<4+!F;35!2D7EW!/384:!%Q4=978@4!;:!ef$O)_!
2?>K!-4>73:84D?!WV8<4=7;<!;:!.=845=4!O;D8=E!%9<;P4W!O:8h4<_!>5?!/3><D46!g4>?U4>74<W!>973;<!;:!O0B
(/12MX'(/0'H9K0<'9:'+488'-<0431F13LJ!*34!?4U>74!C>6!@4<E!C4DD!<4=48@4?W!>5?!734<4!><4!PD>56!:;<!>!
:;DD;Cb9P!4@457!7;!U4!;<L>5864?!UE!8.%$!>5?!734!#;E>D!.;=847EJ!
!
O!"Y'&(*++#%$'."!+'()*'+,%#.*&(!'
!
)734<!<4D4@>57!C;<N!95?4<7>N45!UE!K4KU4<6!;:!734!1>58:467;!(<;9P!3>6!85=D9?4?+!

• F;35!.9D67;5!>5?!.><>3!/3>5!?86=9664?!734!C>E!73>7!$O!>::4=76!855;@>78;5!>5?!>==466!7;!
K4?8=854!>7!>!K44785L!;:!734!/3>DD45L85L!)<73;?;Q846!.;=847EJ!

• />734<854!#3;?46!P><78=8P>74?!85!>5!>:74<b?8554<!?4U>74!;5!$574DD4=79>D!O<;P4<7E!g>C!>5?!
2=>?4K8=!&<44?;KW!3;674?!UE!*34!$574DD4=79>D!O<;P4<7E!g>CE4<6!)<L>586>78;5!>7!734!$554<!
*4KPD4!85!F954!GH\HJ!

• .><>3!/3>5!>5?!F;35!.9D67;5!C<;74!>5!4?87;<8>D!RO>74576!85!6E573478=!U8;D;LE!K>E!385?4<!
:979<4!<464><=3!>5?!<467<8=7!>==466!7;!855;@>78;5S!:;<!734!Z<1318/'+0E1;45'[9=<245W!GH\H+!`cH!
=G]Ic!J!

• .><>3!/3>5!>5?!F;35!.9D67;5!C<;74!>!P>P4<!Y$574DD4=79>D!P<;P4<7E!<8L376!><4!678:D85L!
855;@>78;5[W!85!(<428:9<6127'+424706023W!\I!29L967!GHH]J!

• />734<854!#3;?46!L>@4!>!N4E5;74!D4=79<4!;5!734!1>5=34674<!1>58:467;!>7!'4C!i;<N!g>C!
.=3;;DS6!$55;@>74^2=78@>74!/;5:4<45=4!85!.4P74KU4<!GH\HJ!

!
*34!C;<N!;:!734!1>5=34674<!1>58:467;!(<;9P!86!;5L;85L!X!C4!C4D=;K4!=;57<8U978;56!:<;K!>DD!
T9><74<6J!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
c!/$O2W!RO>7457!P<;:4668;5!C4D=;K46!1>5=34674<!1>58:467;!;5!6=845=4!U97!6D>K6!YK86D4>?85L[!=;KK4576!;5!$OSW!
377P+^^CCCJ=8P>J;<LJ9N^P>L46^P<466^><78=D40Vd/G/"%VbI]c"bcII"b2/VGbHj"H\%GHc2HaW!Gj!';@4KU4<!GHH]J!
d!377P+^^CCCJ8648JK>5=34674<J>=J9N^734K>5=34674<K>58:467;^<46P;5646^J!!

51



Who Owns Science?
The Manchester Manifesto
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For many reasons, some of which are set
out below, it is increasingly important to
consider the question of “Who Owns
Science?”.  The answer to this question 
will have broad-ranging implications: for
scientific progress, for equity of access to
scientific knowledge and its fruits and for
the fair distribution of the benefits and 
the burdens of science and innovation – in
short, for global justice and human
progress.

Our approach
The Manchester Manifesto Group brings
together international experts from relevant
disciplines to address the question of “Who
Owns Science?”  Led by two research institutes
at The University of Manchester, the Institute
for Science, Ethics and Innovation and the
Brooks World Poverty Institute, chaired by John
Sulston and Joseph Stiglitz, respectively, the
Group represents a critical mass of research
expertise that are ideally equipped to meet the
challenges and problems outlined above.  The
Group’s members are drawn from a broad
range of academic disciplines and relevant
sectors, including economics, science,
innovation, law, philosophy, ethics and public
policy.  Our goal has been not only to
investigate the question of “Who Owns
Science?” but to present and apply our
findings to maximum effect in order to make a
difference in the real world as to how science is
used, and hence to “build a better future for
humanity”.

Statement of the problem
Science is a rapidly growing industry.  Beyond
basic research, the commercialisation of
technologies and development of new products
from bench top to marketplace is a complex
process.    In asking “Who Owns Science?”, we
are concerned with all aspects of this process:
scientific discovery, development, application
and distribution; and the interactions between
each aspect.  The way in which this is managed,
and in particular the way in which access to
technologies is facilitated and controlled, is
having and will inevitably have an increasing
impact on the course of science-based
technological innovation. 

An important component of the innovation
process has been the idea of “ownership” in
science and technology.  This concept has
arisen partly in the context of profiting from
research and development, but also has
implications for much broader issues such as
control of and access to scientific information
and products that result from research, in
terms of both the private and socio-political
dimensions of ownership.

To manage the ownership of science and the
fruits of research, an intricate system of
intellectual property (IP) law has developed.
The justifications for IP law as it exists at
present include the idea that it is required in
order to facilitate scientific and economic
benefit from innovation, and that it provides a
fair and morally justifiable way of rewarding
those who invest in the process of discovery
and regulating access to these benefits.

The initial meetings of the Manchester
Manifesto Group in 2008-2009 established
that the current method of managing
innovation (and perhaps in particular IP in its
present form), whilst deeply embedded in
current practice and hence of practical
importance, also has significant drawbacks in
terms of its effects on science and economic
efficiency, and raises ethical issues because of
its (often adverse) effects on people and
populations.  

The Manchester Manifesto Group considered
the core goals of science and identified various
issues and problems with the current system of
ownership and management of science and
innovation, highlighting elements that hinder
or obstruct achievement of these goals.
Reflecting on these problems, we were able to
articulate some broad principles and policy
considerations to guide any investigation or
evaluation of alternative systems of innovation.
Finally, we outlined some questions that must
be addressed if we are to move towards
solutions to the problems identified by the
group.  We call for further research in these
areas as a matter of great importance, in order
to answer the question not only of  “Who
Owns Science?”, but of who ought to own
science and how the goals of science can best
be fulfilled. 

The Manchester Manifesto

Science, along with the innovation it generates, is a vast enterprise: commercial and
pro-bono, public and private, industrial and educational, amateur and professional. 
It permeates our lives and shapes the world. Some say it is a defining characteristic 
of humanity, stimulating and harnessing our innate curiosity and, more than any 
other endeavour, shaping our world and, increasingly, ourselves.

2   The Manchester Manifesto
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Goals
Science and the public good

Science can serve the public good by
generating knowledge to meet human needs
and purposes.  This includes knowledge with
direct application to current challenges and
pure/undirected endeavour (so called “blue
skies” research) that forms the essential basis
for future scientific discovery.  

• The pursuit of pure (unapplied) scientific
research is clearly in the public interest, since
curiosity expands knowledge, which is in
itself a good thing.  This justifies investment
in such research.  

• Science-based technological innovation
further serves the public good by playing a
key role in economic growth and
development.

• There is a basic public interest in access to
knowledge.

Innovation and the public good

Management of innovation has significant
implications for scientific progress and human
welfare.  It affects the distribution of benefits,
access to technology, dissemination of
knowledge, and the pace and direction of
research.  

• Innovation should operate for the public
good, amongst other goals.  

• Given their efforts and investments, the
scientific community and the public can also
be viewed as ‘shareholders’ in innovation,
and its benefits should remain open to them
(in the form of welfare goods and
knowledge).

Reciprocal responsibilities of science 
and society

The relationship between science and society is
essentially one of reciprocity, mutual benefit,
and needs to be seen to be so.  Just as science
has responsibilities to the public good, the
public has responsibilities towards science as
the collective recipient of its benefits and as a
major funder of its activities – a relationship
that is often mediated by policy: 

• Public confidence in and engagement with
science is vital; openness to public scrutiny
can help to maintain trust and support.
Science should be open to the public,
enabling understanding of its purposes and
implications.  

• Society needs to provide just and effective
conditions for the increase of scientific
knowledge.  Any management mechanisms
should be justifiable, appropriate, and built
on a sound understanding of both science
and the systems in which it operates.

• To achieve the goals of promoting scientific
progress and human welfare, the scientific
community has a responsibility to facilitate
reflection of scientific understanding in
policy, and should seek participation in
policy-making processes and debates at the
national and international level.

• Policy-makers need to ensure that there are
opportunities for voices from the scientific
community to be heard.  Scientists and
policy-makers have a joint responsibility to
ensure this participation occurs in a
transparent manner to avoid public suspicion
of undue influence.

• Policy-makers should also ensure that there
are opportunities for the voices of the public
to be heard.

Issues/Problems in the
Current Management 
of Innovation
The interests and contributions of inventors
and authors deserve to be recognised fairly.
However the current dominant model of
innovation and commercialisation of science
poses a number of problems.  It has potential
to encourage innovation and stimulate
research and development, but also to frustrate
innovation and stifle research and
development; and can hinder science from
operating in a way consistent with the public
good.

Access to benefits of research

Current models can restrict or prevent public
access to the benefits of research – both the
information generated by scientific endeavour
and the products of innovation based on that
science – and thereby hinder science from
serving the public good.

• Certain licensing and commercial practices
can restrict access to the products of science
and innovation, particularly for those with
limited market power.

• This is of particular concern in the case of
those products that address basic needs
(such as health care).

• The current model rewards particular kinds
of creative effort, namely those which result
in commercial gain.  It is therefore likely to
hinder innovation of products that have
limited market value, but which may have
huge social benefit.  

• The obligation on corporate innovation to
maximise profit and return for shareholders
can conflict with the creation of knowledge
and achievement of welfare goals.

Goals, Problems and Issues
in Science and Innovation

www.manchester.ac.uk/isei   3
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Effect on innovation

Current models can hinder innovation because:

• Certain licensing practices can have
restrictive effects on innovation.  These
include, for example, use of very narrow or
exclusive licence terms.

• The increasingly common incidence of
requiring multiple licences for the use of a
single technology or research tool
complicates access, making it more costly
and time-consuming.

• Perceptions of accessibility problems can
lead to enterprises deciding not to attempt
to apply for licences.

• New business entry into innovative industries
is very difficult due to the high transaction
costs involved in operating in an arena of
multiple intellectual property rights, reducing
competition and allowing large companies
to dominate markets.

• Navigation and implementation of the
patent system, negotiation, bargaining and
litigation require costly expertise. 

• The operation of the current system often
prevents the holders of IP rights themselves
from realising the full benefits of these
rights, for example because of the costs
involved in asserting them.

Scientific progress

• Restrictions on access to information at any
stage of the innovative process obstruct the
flow of scientific information and thereby
impede scientific progress.  Such restrictions
are also contrary to the needs of scientific
inquiry and are inimical to openness and
transparency.

• Information sharing among the scientific
community can be reduced or suffer from
delays as a result of patent requirements
(e.g. that information must not be in the
public domain at time of filing).

• The complexity of the system creates
uncertainty, for example over researchers’
ability to obtain necessary licences, which
can discourage investment in research and
development.

• These access restrictions have particularly
severe effects on public, not-for-profit, small
and developing country enterprises, which
cannot afford the expense of licences and/or
the expertise required to navigate the patent
system.  This can obstruct, delay, or entirely
shut-down valuable lines of research and
innovation.

Overall, the current patent system is self-
reinforcing, encouraging proliferation of
patents and multiplying these problems.

Broader Issues
There are also broader issues resulting from the
dominant model of innovation which should be
given consideration.  

• Improving systems of innovation may not be
enough in itself to promote human welfare;
there is also the problem of insufficient
capacity, particularly in many developing
countries, to access scientific information,
operate and navigate innovation systems,
and achieve access to innovative products
e.g. because of weak health infrastructure.

• The transition from basic science to product
in the clinic or marketplace is not always
linear and unidirectional.  The relationship
between ‘pure’ and ‘applied’ research,
science, technology and innovation is a
complex and multi-faceted one, with
interactions between actors at all stages
influencing the process.  The effects of
action/regulation in one area may have
implications extending across other aspects,
and each area may have unique issues and
problems associated with its management.

• Within this process, actors can have multiple
roles, creating potential conflicts of interest.
For example, a single individual may have
both scientific and commercial interests at
stake; governments may face a conflict
between stimulating economic development
through rewarding private investment in
research and optimising the public benefits
of science.

• In many cases, profit has become the
primary reward for research and
development – often to the point of other
drivers of innovation dropping out of
consideration.  Greater consideration should
be given to different drivers of science/
incentives for innovation beyond profit.

• It is not only the intellectual property system
that restricts participation in innovation;
there is also all too often a lack of strategies
to encourage openness of communication,
participation in research, and sharing of
information and products that result from
science and innovation.

4   The Manchester Manifesto
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While states have the sovereign right to adopt
their own rules, laws and procedures, they
need to operate within the bounds of a variety
of international rules and norms and with
awareness of international dynamics.  For
management of innovation, these include:

• Permeable national boundaries creating high
mobility of knowledge, materials, and
personnel, and meaning that the impacts of
national policies may be widely felt in other
states.

• In areas which lack harmonised international
regulation, innovative activities can migrate
to territories in which regulatory regimes are
weak or non-existent.

• Frequent prioritisation of national interest
and economic competitiveness by states in
their international relations.

• Wide disparities between rich and poor
within and between states, in terms of
income, opportunities, health, education,
and access to science, technology and the
products of innovation.

International regulation has advantages in its
ability to harmonise national policies, providing
clarity and reducing the costs of compliance.  It
must be recognised, however, that
international regulation also has disadvantages.
Powerful states have greater influence in rule-
setting and less to fear in regard to the
consequences of non-compliance.
Commitments to capacity-building for
developing states are inadequately fulfilled and
enforcement is problematic.

Additional problems occur at the 
international level:

• Diverse national regulation of innovation
creates complexity in compliance.  This can
increase costs to innovators, pushing publicly
funded, not-for-profit and developing
country enterprises out of international
markets.  

• International regulation can have the effect
of privileging the interests of wealthy states
over general human needs due to power
imbalances.  

• International regulation currently remains
state focused and often reinforces state
sovereign rights.  It can therefore be of
limited effect on transnational actors (e.g.
corporations) and often promotes national
interest above that of local communities.

• Bilateral agreements and ‘free trade areas’
are being used to impose excessive and
inappropriate standards on less developed
countries.

The effect of the current international rules,
which set minimum standards for intellectual
property protection, is that a single model of
intellectual property protection dominates, and
at the same time is operative in many national
systems.  This dominant model is intended to
promote scientific and economic development,
but can be radically flawed in this respect.
Alternative models need to be promoted and
existing flexibilities fully explored to ensure
innovation can meet welfare goals.

www.manchester.ac.uk/isei   5

Global Dynamics

Alternative models
need to be promoted
and existing
flexibilities fully
explored to ensure
innovation can meet
welfare goals.“
”

The global context in which science and innovation now
operate and of which they are an integral part needs to be
given consideration, because it also affects their operation
and effectiveness.  
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Management of innovation is one of the
routes through which public benefits of
science can be realised.  This requires a
range of appropriate policies and
regulatory mechanisms developed in
cooperation with scientists, innovators and
the public, combined with awareness of
the implications of pursuing particular
models of innovation management.  

Advantages and disadvantages of these
models need to be carefully assessed in
regard to their cumulative impacts on the
innovative process, achievement of welfare
goals and scientific progress.  Current
systems for managing innovation may
require adaptation and incorporation of
greater flexibilities.  In addition,
consideration of alternative systems is
needed.  

Principles
The regulation of frameworks of innovation
should promote the following objectives:

• Provision of public benefit

• Just recognition of interests

• Facilitating progress of science and
innovation

• Increasing access to fruits of research –
information and products

• Addressing welfare and resource inequities
both locally and globally

• Increasing trust in the relationships between
scientists, innovators, corporations and
public, and between nations

At times these objectives may conflict and
attention must be given to the most
appropriate way of balancing them in each
situation.

Policy Considerations
Alternative systems

The current dominant model of intellectual
property rights for innovation is not the only
option available.  There are existing alternatives
and new models can be designed with
differing cost distributions.  Different systems
may be appropriate in different areas;
consideration must be given to the factors that
affect this, including the nature of the
knowledge, the method of discovery and the
environment in which knowledge generation
takes place.

For example, the current system can be
modified through increased use of mechanisms
such as patent pools, voluntary or compulsory
licensing, and differential pricing.  A range of
alternative models is also possible: from those
which are related to the current rights system
such as remuneration-based patents, through
prize funds, to completely open-access models.

Assessing models of innovation

Any model of innovation is likely to have
advantages and disadvantages.  Consideration
should be given to which is the most
appropriate for particular circumstances,
bearing in mind the principles above and the
goals of science and innovation.  

In evaluating the various possible models, the
following factors should be taken into
consideration:

• The extent to which it advances welfare and
promotes human flourishing

• Fair and equitable distribution of benefits
and burdens, with particular attention to
resource providers (including the scientific
community, the public, specific contributors
of knowledge/biomaterials, and other
contributors)

• Facilitation of safe and sustainable access to
the end product

• Affordability in use of the system and of the
end products

• Maintenance of free flow of scientific
information

• Promotion of open communication

• The provision of adequate incentives to
stimulate scientific discovery and innovation

• Ease and effectiveness of operation

• Inclusion of operational rules appropriate to
achieving desired objectives

• Awareness of global dynamics

Principles and Progress in the Global
context

The objectives for innovation management
listed earlier also need to be achieved within
the global context.  Design and choice of
innovation model may also, therefore, need to
take into account the issues raised in the
discussion of Global Dynamics (page 6).

Principles, Policy Considerations and Progress

We recognise that innovation has an essential role in economic development, but its use for the
pursuit of profit should not override, and ideally should not conflict with, achievement of
welfare goals and scientific progress.  Scientific information, freely and openly communicated,
adds to the body of knowledge and understanding upon which the progress of humanity
depends.  Information must remain available to science and this depends on open
communication and dissemination of information, including that used in innovation.

6   The Manchester Manifesto
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We have considered the question of “Who
Owns Science” in the context of what we
believe to be the purposes of science and
innovation and evaluated the way in which
ownership of science currently operates
with respect to these purposes.  It is clear
that the dominant existing model of
innovation, while serving some necessary
purposes for the current operation of
innovation, also impedes achievement of
core scientific goals in a number of ways.
In many cases it restricts access to scientific
knowledge and products, thereby limiting
the public benefits of science; it can restrict
the flow of information, thereby inhibiting
the progress of science; and it may hinder
innovation through the costly and
complicated nature of the system.  Limited
improvements may be achieved through
modification of the current IP system, but
consideration of alternative models is
urgently required.

We call for further research towards achieving
more equitable innovation and enabling greater
fulfilment of the goals of science as we see them.  

Modified and alternative models of innovation
have the potential to address problems inherent
in the current system.  An investigation and
evaluation of these models is required in order
to determine whether they are likely to be more
successful in facilitating the goals of science and
innovation identified above, and if so how they
may be deployed.  Greater cooperation
between all actors is required; alongside
development of theory, there is a clear need for
practical engagement with actors at all stages
of the innovation process.

The scope of this document is largely concerned
with science that is in the public interest.  More
thought must be given to how we characterise
what sort of science is in the public interest,
and how we draw the boundaries between

“public” and “private” science, in both the
practical and the normative sense.

Members of the Manchester Manifesto
Group have been actively pursuing
research initiatives in these important
areas; and the Group remains the base for
practical discussion and ongoing
investigations.  We hope that the
Manchester Manifesto will serve as a
starting point for discussion, reflection and
further research on these issues amongst
all those concerned and involved with
science and innovation.  

Tony Addison, Professor of
Development Studies, Brooks World
Poverty Institute and Chronic Poverty
Research Centre, The University of
Manchester

Amel Alghrani, Research Associate,
The University of Manchester

Richard Ashcroft, Professor of
Bioethics, Queen Mary University 
of London

Hazel Biggs, Professor of Medical Law
and Ethics, University of Southampton

Giovanni Boniolo, Professor of
Philosophy and Medical Humanities, The
University of Milano; Prime Investigator
in Philosophy of the Life Sciences and
Bioethics, IFOM Firc Institute of
Molecular Oncology (Milano)

David Booton, Lecturer in Law, The
University of Manchester

Iain Brassington, Lecturer in
Bioethics, The University of
Manchester

Margot Brazier, Professor of Law,
The University of Manchester

Hugh Cameron, Senior Lecturer at
the Manchester Business School, The
University of Manchester

Marco Cappato, Director,
Associazione Luca Coscioni

Sarah Chan, Research Fellow, The
University of Manchester

John Coggon, British Academy
Postdoctoral Fellow, The University of
Manchester

Gilberto Corbellini, Coordinator,
World Congress for Freedom of
Scientific Research

Derek Crowther, Emeritus Professor,
The University of Manchester

Sarah Cunningham-Burley, Professor
of Medical and Family Sociology,
Community Health Sciences and Co-
Director for the Centre for Research on
Families and Relationships, University
of Edinburgh

Jonathan Currie, Universities Allied
for Essential Medicines UK

David Dickson, Director of SciDev.Net
(the Science and Development
Network)

Dian Donnai, Medical Genetics
Research Group and Department of
Genetic Medicine, University of
Manchester and Central Manchester
University Hospitals NHS Foundation
Trust

Indranil Dutta, Brooks World Poverty
Institute and School of Social Sciences,
University of Manchester

Marleen Eijkholt, Associate Lecturer
in the School of Law, The University of
Manchester

Max Elstein, Emeritus Professor at the
Institute of Medicine, Law and
Bioethics, The University of
Manchester

Adrian Ely, Research Fellow, 
University of Sussex 

Charles Erin, Senior Lecturer, The
University of Manchester

Anne-Maree Farrell , Lecturer in Law,
The University of Manchester

Simona Giordano, Senior Lecturer in
Bioethics, The University of Manchester

Jonathan Green, Professor of Child
and Adolescent Psychiatry, University
of Manchester and the Manchester
Biomedical Research Centre

Søren Holm, Professor of Bioethics,
The University of Manchester

John Harris, Professor of Bioethics
and Director of the Institute for
Science, Ethics and Innovation, The
University of Manchester

Tim Hubbard, Head of Informatics
and Human Genome Analysis,
Wellcome Trust Sanger Institute,
Cambridge

David Hulme, Professor of
Development Studies and Director of
the Chronic Poverty Research Centre,
The University of Manchester

Annabelle Lever, Research Fellow,
The University of Manchester

S. Matthew Liao, Deputy Director
and Senior Research Fellow, Faculty of
Philosophy, University of Oxford

Mori Mansouri, National Coordinator
for Universities Allied for Essential
Medicines UK

John McCarthy, Director of
Manchester Interdisciplinary Biocentre,
The University of Manchester

Sheelagh McGuinness, Lecturer,
Centre for Professional Ethics, Keele
University

Anne Mills, Professor of Health
Economics and Policy, London School
of Hygiene & Tropical Medicine,
University of London

Alan North, Vice-President and Dean
of the Faculty of Medical and Human
Sciences, The University of Manchester  

Aurora Plomer, Professor of Law and
Bioethics and Director of SIBLE,
University of Sheffield

Paulo Picon, Professor of Medicine,
Federal University of Rio Grande do
Sul, RS, Brazil.  Member of The
National Institute of Science and
Technology for Health Technology

Assessment (IATS) - CNPq/Brazil

Muireann Quigley, Lecturer in
Bioethics, The University of
Manchester

Catherine Rhodes, Research Fellow in
Ethics of Science, The University of
Manchester

Doris Schroeder, Professor of Moral
Philosophy and Director of CEP,
University of Central Lancashire and
Professorial Fellow CAPPE, University
of Melbourne

Catherine Spanswick, Institute
Administrator and MA student,
Institute for Science, Ethics and
Innovation, The University of
Manchester

Joseph Stiglitz, Chair, Brooks World
Poverty Institute, The University of
Manchester and Co-President,
Initiative for Policy Dialogue, Columbia
University

John Sulston, Chair, Institute for
Science, Ethics and Innovation, 
The University of Manchester 

Giuseppe Testa, Research Associate,
Institute of Molecular Oncology–
European Institute of Oncology, 
Milan, Italy

Alistair Ulph, Vice-President and
Dean of the Faculty of Humanities, The
University of Manchester

Hugh Whittall, Director of the
Nuffield Council on Bioethics, London

Ruth Wilkinson, Lecturer, University
of Sussex

Michael Woolcock, Professor of
Social Science and Development Policy,
and Associate Director of the Brooks
World Poverty Institute, 
The University of Manchester
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Abstract 

 
The need to strike a better balance between free sharing and proprietary and 

regulatory restraint in the life sciences is becoming an important policy concern in the 
fields of health policy, law, and bioethics. Here we explore these issues in the field of stem 
cell research. Expanded funding for stem cell research and development holds unique 
promise for advancing medicine and human welfare. However, technical, proprietary, and 
regulatory conditions are not ideal: closed information, congested intellectual property, 
and regulatory complexity are likely to slow innovation, skew attention towards large 
markets, and prevent ethical settlement. Accordingly, we propose a new form of collective 
action among funding agencies, scientific journals, and research institutions to centralize 
data, cell lines, and technologies and to design and disseminate research tools. The goal is 
more efficient technology exchange within the research community, orientation of 
product development towards pressing public health needs, and promotion of ‘best ethics' 
in research and development.  

 

Three Pervasive Problems in Stem Cell R&D  
 

Within each of three policy domains current conditions present serious problems for 
the pace of innovation, the distribution of resulting health benefits, and the public 
accountability of stem cell research. Moreover, these problems interact and are mutually 
compounding across domains. 

  
Exchange of Data and Materials  

Enhanced capacities to produce, manage, and disseminate data through new 
information technologies have fueled debates about the manner and timing of data release 
in the sciences [1]. Traditional norms around sharing research inputs have run headlong into 
the desire of scientists and their institutions to protect their interests in potentially valuable 
data, materials, and research results. Practices of delay and secrecy have resulted from the 
increased relevance of university life sciences to commercial markets and private investors 
[2, 3]. One mark of change is the proliferation of material transfer agreements between 
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universities [2, 4]. Recent studies suggest that data withholding is becoming common and 
problematic [5].  
 
Intellectual Property Rights 

Following patenting trends elsewhere in the life sciences, scientists and their 
institutions have been claiming the essential building blocks of stem cell research as private 
assets. In the specific case of stem cell lines, the first and most obvious problem concerning 
materials arose from the combination of the Bush Administration’s restrictive funding 
policies and the commanding patent position of the Wisconsin Alumni Research Foundation 
[6, 7]. Recent analyses show a significant rate of accumulation of new patents over stem cell 
technologies [8-11], with problematic implications for downstream innovation [12-14].  
 
Bioethics and Regulations  

As if technical and proprietary complexities were not enough, disagreement over 
ethics has given rise to two major problems for efficient and accountable governance of this 
work. First, in the U.S. federal moratorium on new human embryonic stem cell (hESC) lines 
has resulted in a vacuum both of funding and oversight. Even as private and state-funded 
research moves ahead, a national framework is lacking apart from some 2005 guidelines 
from the National Academy of Sciences. Second, the resulting state programs have 
proliferated a patchwork of state regulations that differ, sometimes only slightly, on a range 
of issues. To amplify matters, similar differences occur globally across national regulatory 
regimes.   
 

Towards an Integrative Approach 
 

Scientists and policymakers have, of course, identified each of these issues, and 
important initiatives in stem cell research have been undertaken. These efforts should be 
applauded, but, across the board, they remain inadequate on two counts. First, none of 
them goes far enough to solve the particular problem it targets. Second, by targeting 
technical, IP, or regulatory problems in isolation these efforts neglect the important 
interconnections between these domains. Overlooking interaction between the different 
domains involves both a conceptual and a practical error. The conceptual error is to ignore 
the profound ways in which these domains are mutually constitutive categories. Norms and 
practices of sharing data and materials are simultaneously issues of property and of ethics. 
Questions of sharing data and materials raise important questions of property which, in 
turn, raise questions of ethics. To separate these questions is to perform a conceptual 
purification that, at a minimum, prevents optimal solutions. Yet, the overlap is not merely 
conceptual, it is practical. As the recently encountered problems with some of the NIH hESC 
lines illustrate, ethical accountability can be promoted only to the extent that provenance 
characteristics and data about cell lines are well known and shared [15, 16]. Efficient 
progress of ethically accountable stem cell research requires considerations that span the 
complexities and bottlenecks across all three domains. Not only would an integrative 
approach be more efficient, given the interdependencies, an integrative approach may be 
the only way to solve some of the individual problems. 
 

The Logic of Collective Action 
 

The problems discussed above have not been adequately addressed largely because 
they are classic collective action problems, in which a diverse set of actors share common 
interests yet no one individual actor’s incentives are sufficient to overcome the inertia of 
inaction. Mobilization requires leadership in the form of coordination and initial investment. 
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Sufficient conditions for collective action have not quite yet emerged in any one of the three 
domains, let alone across them. And, given the currently decentralized pattern of funding 
and regulation in the U.S.—despite the articulation of clear interests among many parties—
there is no clear leader.  Under these circumstances, it is necessary to motivate many, 
heterogeneous potential actors through the use of various carrots and sticks. We argue that 
collective action with a push from major funding agencies can be a basis for opening up stem 
cell research in the face of multiple compounding constraints. It is precisely the major 
funding agencies, such as CIRM or the NIH, that have important roles to play in supporting 
and enhancing common-access resources in stem cell research. Such an “opening up” would 
result in a more efficient exchange of data, and with further action, sufficient access to 
research tools within the stem cell research community.  We propose four specific actions 
for stem cell policy:  
 
1.  Lead the development of practical common norms  

First, major funding agencies could convene interested segments of the research 
community to construct a practical normative framework for how stem cell materials and 
data should be managed and circulated within the community.  Participation in the efforts 
above indicate that this group is heterogeneous and large—including scientists, lawyers, 
ethicists, state funding agencies, nonprofit agencies, universities, and industry. Leadership 
from major funding agencies is needed to structure this discussion in finding common 
ground. This commonly developed normative framework should seek to redress the 
negative effects spanning the technical, proprietary, and ethical domains.  
 
2.  Require access in research contracts 

Second, major funding agencies should use funding contracts to require the sharing 
of research data and materials. By many estimates, stem cell lines and the fundamental 
protocols of cellular reprogramming and differentiation constitute common resources for 
the research community that are expected to drive broad progress in biomedical research.  
Thus, cell lines contain the hallmarks of what have previously been called “community 
resource projects” [17, 18].  Accordingly major funding agencies could classify the 
development of new human stem cell lines as a “community resource project”.  A key 
consequence of invoking this norm would be to include sharp stipulations in research 
contracts concerning access to stem cell lines and their associated technologies. The 
stipulations need not use a simple “open access” model, but could be structured in a variety 
of creative ways that would increase their flow while respecting the private rights and claims 
of inventors and their institutions [19].  
 
3.  Build a common data resource 

Third, major funding agencies should support a common data resource that 
encompasses all of the necessary technical, IP, and ethics information that will be used by its 
funded scientists, and hopefully, by the community of stem cell scientists globally. The lack 
of success in this area to date suggests that generating and sustaining support and interest 
for such an initiative will require new carrots and sticks, and complementary efforts among 
major funders.  

 
4.  Foster further collection action 

Fourth, major funding agencies should support further efforts to coordinate, design, 
build, and disseminate research tools and platform technologies to alleviate the most 
important technical, IP, and ethical bottlenecks facing the field. These first three actions can 
construct the foundation for further collective action in which research institutions 
themselves, and not the government, could to take the lead. With sufficient data available, 
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consortia of interested research institutions could perform systematic analyses of key stem 
cell lines, research tools, or other platform technologies where some combination of 
technical, proprietary, and ethical bottlenecks have stymied work at the participating 
institutions and/or their commercial partners. Analysis of particular constraints for a 
particular cell line, research tool, or other platform technology is a time-intensive task that, 
if centralized and done once for many, would have significant efficiency gains for scientists, 
technology transfer offices, and ethics review boards alike.  Informed by the results of those 
common analyses the consortia could go so far as to designing new technologies that work 
around the most important technical, IP, or ethical bottlenecks. These new technologies 
could then be developed and made available for both research use and commercial 
development of downstream applications through collective licensing or “protected 
commons” strategies—such as open source or patent pooling. The constituent components 
would be ethically vetted and chosen to meet regulatory standards across multiple 
jurisdictions. Such creative initiatives have taken root in the fields of agricultural 
biotechnology and synthetic biology [19-22], and could prove useful for stem cell research 
[23]. 
 

Conclusions  
 

The field of stem cell research is full of promise. Yet, those who seek today to realize 
that promise must wade through a morass of data and material transfer issues, navigate or 
negotiate numerous intellectual property claims, and stand in peril of violating ethical or 
formal regulatory requirements. Major funding agencies can and should do more with its 
leadership than simply fund more research, taking a more active role in expanding the 
institutional underpinnings of a science commons that is under strain. Such leadership could 
catalyze fundamental normative and institutional changes that would expedite the exchange 
of technologies within the research community, orient investments over a wider range of 
public health needs, and promote a more ethically sound advance of stem cell R&D.  
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Stem Cell Science 
Proprietary Challenges  

*Taylor PL, The gap between law and ethics in human embryonic stem cell research: overcoming the 
effect of U.S. federal policy on research advances and public benefit. Science and Engineering Ethics, 
2005 Oct. 11; 11(4): 589-616. 
The author identifies key ethical and legal issues, their divergence, and the link between that 
divergence and the federal government’s current stance towards stem cell research. The author also 
recommends steps research institutions must take to narrow the ethics gap, particularly with 
respect to preserving access to research data and the materials and addressing ethicist’s profound 
concerns about making the benefits of stem cell research publicly available. 
 
Winickoff DE, Governing stem cell research in California and the USA: towards a social infrastructure. 
Trends in Biotechnology. 2006 Sept;24(9): 390-4.  
The author addresses three emerging ethical and political problem areas in the field of hESC 
research in California, and a possible solution. The areas identified are funding priorities, intellectual 
property, and the governance of egg donation. Winickoff suggests that the creation of a public stem 
cell bank would create a social infrastructure that would improve efficiency and create a pragmatic 
opportunity to construct an ethical and legal architecture for long-term public return. It would also 
provide flexibility and foster trust between scientific institutions and society.  
 
Martin PA, Coveney C, Kraft A, Brown N, Bath P. Commercial development of stem cell technology: 
lessons from the past, strategies for the future. Regenerative Medicine. 2006 Nov;1(6): 801-7. 
The authors review the development of stem cell technology since the 1990s and consider the 
current terrain in light of this historical context. Additionally, the authors analyze the stem cell 
technology market and recommend public-oriented policies to revitalize it, specifically highlighting 
innovative public-private collaborations. 

 
Daley et. al. The ISSCR Guidelines for Human Embryonic Stem Cell Research. Science. 2007 February; 
315: 603-604. 
The author outlines the role of the ISSCR in regulating stem cell research. The ISSCR is a board which 
encompasses the values and guidelines of several institutions in the U.S. and other countries. He 
outlines the major principles, such as permissible and impermissible research, proper use of 
materials. The future goal of the ISSCR is to promote more internationally standardized ethical policy 
within stem cell research. 
 
*Scott CT, McCormick JB, Owen-Smith J. And then there were two: use of hESC lines. Nature 

Biotechnology. 2009 August; 27(8):696-697.  

The authors analyze the status and use of currently available hESC lines. They argue that in order to 

create an efficacious policy, one must address both scientific and social pressures on material 

selection by targeting the diversity of lines in the banks and at the bench. The first step required to 

use NIH funds more broadly across all the cell lines. The second step is to highlight which cell lines 

have the most possible downstream public contribution, and fund these accordingly. The authors 

suggest that new NIH policies focus on both rules for standards and derivation of stem cell lines, as 

well as the need to develop and disperse these materials to spur innovation.  

*Winickoff DE, Saha K, Graff GD, Opening stem cell research and development: a policy proposal for  
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the management of data, intellectual property, and ethics. Yale Journal of Health Policy, Law, and 
Ethics. 2009 Winter;9(1): 52-127. 
“The need to strike a better balance between free sharing and proprietary and regulatory restraint in 
the life sciences is becoming an important policy concern in the fields of health policy, law, and 
bioethics.” The authors explore these issues in stem cell research. “Expanded funding for stem cell 
research and development holds unique promise for advancing medicine and human welfare. 
However, technical, proprietary, and regulatory conditions are not ideal: closed information, 
congested intellectual property, and regulatory complexity are likely to slow innovation, skew 
attention towards large markets, and prevent ethical settlement.” The authors propose a new form 
of collective action among funding agencies, scientific journals, and research institutions to 
centralize data, cell lines, and technologies and to design and disseminate research tools with a goal 
of increasing technology exchange efficiency, orienting product development towards pressing 
public health needs, and promoting ‘best ethics' in R & D.  
 
*Bubela T, Strotmann A, Adams R, Morrison S. Commercialization and Collaboration: Competing 
Policies in Publicly Funded Stem Cell Research? Cell Stem Cell. 2010 July 2; 7(1): 25-30. 
The authors examine the effect of commercialization on the ability for scientists to engage in new 
collaborative innovation models in stem cell research. Their results show that scientists in stem cell 
research show a high level of collaboration through a pattern best described by institutional 
affiliation. The authors argue that results have shown policies directed at enhancing collaborative 
networks and polices directed at commercialization are moderately antagonistic. Patents tended to 
negatively impact the degree of collaboration. With the existing pressures for commercialization, 
and the need for collaboration for the development of future clinical applications, the authors 
advocate balancing incentives for interdisciplinary collaboration with commercialization. [view 
supplement here] 
 
*So AD et al. Is Bayh-Dole good for developing countries? Lessons from the US experience. Public 
Library of Science Biology. 2008. 6(10): e262. 
While the goal of the Bayh-Dole act (BD) was to encourage commercialization and economic growth 
from government-funded research, the author points out that the extent to which BD has 
contributed to increase in patents, technology transfer, or commercialization may be lower than 
expected, as many researchers have taken advantage of exclusive licenses to create spin-off biotech 
companies; the patent as a source of revenue for universities is small overall; patents on basic 
research tools have become a tax on commercialization and decrease incentives to R&D; patents can 
interfere with university-industry collaborations, causing companies to find other partners, often 
outside of the US; patent can also interfere with information exchange and conflicts of interest when 
researchers become involved with companies. The author also enumerates several safeguards for 
protecting public interest: limiting exclusive licensing only to uses that are necessary for 
commercialization; transparency; government authority to issue additional licenses; government use 
rights; and access to end products. 
 
Bahadur G, Morrison M. Patenting human pluripotent cells: balancing commercial, academic and 
ethical interests. Human Reproduction. 2010 Jan;25(1): 14-21. 
The authors discuss the ethics and patentability of hESCs, including moral issues, the monopolistic 
scope of some patents, impact of iPS technology on these issues, and ways to redress some of these 
concerns (e.g. patent pools and patent clearinghouses).  
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*Scott CT, McCormick JB, DeRouen MC, Owen-Smith J. Investement, Uncertainty, and Intertia: Policy 

Impacts and the Use of Human Pluripotent Stem Cells. Forthcoming in December 2010.  

The authors use information taken from a June 2010 ISSCR meeting to show how policies impact the 

trajectory of a scientific field. In analyzing their data, the authors argue that inconsistency in policy 

implementation has largely negative effects in stabilizing a growing stem cell research field. There 

needs to be more stable policy and funding arrangements in order to provide enough incentives for 

scientists to expand the volume and diversity of research. Lastly, they argue that only an explicit 

judicial refutation or swift legislation supporting stem cell research will allow for an environment 

that fosters growth in the field.  
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Intellectual Property  

Knowles SM, Adams SD. Who owns my DNA?: the national and international intellectual property 
law on human embryonic tissue and cloning. Cumberland Law Review. 2001-2002;32(3): 475-86.  
The authors discuss the problems surrounding federal regulation of cloning and use of embryonic 
stem cells. The authority given to the FDA to regulate experimentation has been highly disputed 
because of the difficulty in categorizing gene therapy as a “drug.” Further, the authors describe 
the discussions that have led to U.S. patent laws that create legal distinctions between patenting 
techniques for reproductive cloning and therapeutic cloning of humans, and between patenting 
techniques for human and non-human subjects. Considering the multifaceted and nuanced moral 
arguments on either side, it is obvious that the subject is far from reaching national, let alone 
international, legal agreement. 
 
Caulfield TA. From human genes to stem cells: new challenges for patent law? Trends in 
Biotechnology. 2003 Mar;21(3): 101-3. 
The author argues that stem cell research will face increasing ethical challenges in relation to 
intellectual property concerns. Caulfield recommends using lessons learned in gene patenting to 
serve as guide for developing coherent new policy that is transparent and internationally relevant.  
 
Then SN. Stem cell technologies: regulation, patents and problems. Journal of Law Medicine and 
Ethics. 2004 Nov;12(2): 188-204. 
A key feature of the development of stem cell research is that it falls under the jurisdiction of 
different governments, some of which have opposing views on its moral status. The author examines 
the basis of the lack of universal approach to regulate stem cell research by comparing the policies 
of the United States, the United Kingdom, and Australia, and identifies problems with the attempts 
to patent the technologies, as well as the implications for future research.  
  
Wadman M. Licensing fees slow advance of stem cells. Nature, 2005 May;435(7040): 272-273. 
The author discusses varying views on the broad human embryonic stem cell patents held by the 
Wisconsin Alumni Research Foundation (WARF) and their impact on R&D at universities and 
companies. According to one scientist, “The greatest roadblock to the development of human 
embryonic stem-cell research in the United States is WARF's fundamental patent.” Scientists and 
companies complain that the fees and aggressive patenting and licensing strategies of WARF are 
slowing down research. WARF argues that such policies are important because it allows WARF to 
honor promises made to the donors of the embryos used to generate the cell lines. 
 
Loring JF, Campbell C. Science and law. Intellectual property and human embryonic stem cell 
research. Science. 2006 Mar 24;311(5768): 1716-7.  
In this commentary, the authors describe the WARF patents that cover HES cells in the US and their 
implications for hESC research. They explore the patents themselves, what these patents protect, 
how they became patented in the first place, how these patents affect science research, and 
whether they are ultimately enforceable.  
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*Kiatpongsan S. Intellectual property and patent in stem cell research era. Journal of the Medical 
Association of Thailand. 2006 Nov;89(11): 1984-6.  
 The author argues that intellectual property and patents will inevitably be of vital interest to stem 
cell researchers. To allow for the development of affordable stem cell therapies and innovative 
treatments for patients international patent barriers must be overcome. Kiatpongsan argues that 
the owner of the original research material must be allowed to receive proper acknowledgement for 
findings in order to build his or her career and gain financially. Overcoming the barriers that exist in 
international patent law will be crucial to progress in the field.  

 
Martin-Rendon E, Blake DJ. Patenting human genes and stem cells. Recent Patents on DNA and Gene 
Sequences. 2007;1(1): 25-34.  
The authors provide a landscape of recent patents on pluripotency, gene transfer into stem cells and 
genetic reprogramming and review hematopoietic and embryonic stem cells as model systems. They 
note that future directions for patenting human genes and stem cells are following a new and tighter 
guidelines established by the patent offices such as the USPTO, and that the ethical debate 
continues to lag behind the fast developing science of stem cell research. They conclude however, 
that the science of stem cells will advance because of the great therapeutic upside of possible 
treatments, even without the support of the private sector. 
 
*Bergman K, GD Graff. The global stem cell patent landscape: implications for efficient 
technology transfer and commercial development. Nature - Biotechnology, 2007 April. 25(4): 419- 
424. 
The authors provides an overview of the key issues and trends in stem cell patents, including the 
rate of stem cell patent applications and grants, stem cell patenting activities by country, distribution 
and concentration of stem cell patent ownership by sector and assignee, technical areas in stem cell 
patenting, and the most dominant stem cell patents. The authors also propose a solution to the 
existing patent thicket by means of a “intellectual property clearinghouse mechanism.” The main 
functions of such a clearinghouse would be to provide a database on available patents for licensing 
thereby promoting openness and access, as well as a more established set of “best practices” in 
order to promote ethical and efficient transfer of information. Where there are multiple competing 
technologies, a clearinghouse will allow transparent competition for the best available product.  
 

see also: 
Bergman K, Graff GD. Collaborative IP Management for Stem Cell R&D. Center for 
Intellectual Property, Göteborg, Sweden, and Public Intellectual Property Resource for 
Agriculture, Davis, California, USA, published online.  

 
*Caulfield T et al. Patents, commercialization and the Canadian stem cell research community. 
Regenerative Medicine, 2008. 3(4): 483-496. 
The authors present a survey of Canadian stem cell researchers to determine their attitudes toward 
commercialization and patent issues in research. About half had a negative attitude toward patents. 
Concerns about patents included information withholding and decreased accessibility to research 
materials. “Results indicate that although many researchers believe that patents may have adverse 
effects on research, very few have encountered any such effects in practice. The researchers 
admitted to withholding data to protect patenting opportunities, while also maintaining that patents 
did not contribute to publication delays. The pressure to commercialize their research was largely 
held to be reasonable by researchers.” 
 
*Martin P, Hawksley R, Turner A. The Commercial Development of Cell Therapy—Lessons for the 
Future? Survey of the Cell Therapy Industry and the Main Products in Use and Development. 
Institute for Science and Society, University of Nottingham. 2009 April.  
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The authors summarize the findings of an international survey of the cell therapy industry, 
completed in January 2009, to assess the current state of private sector activity, the prospects for 
the future of the industry and the main challenges it currently faces. It also attempted to map the 
commercial development of cell based therapies within regenerative medicine and tissue-
engineering, describe the main products on the market or in development, and chart the changing 
pattern of the industrial collaborations in this area. Using this summary, the authors provide 
recommendations in the following areas: addressing the risk of market failure; supporting SMEs; 
bridging the development funding gap; building manufacturing capabilities; reducing regulatory 
uncertainty; creating realistic expectations.  
 
*Plomer, A., Torremans, P. Embryonic Stem Cell Patents: European Law and Ethics. Oxford: OUP, 
2009.  
The authors of this book discuss the ethical controls on stem cell research in Europe, and highlight 
the heterogeneity of European policy. What is found to be problematic is the extension by legal 
scholars of the concepts of exploitation, objectification and commodification in order to clearly 
articulate criteria that could form a consistent basis for judgment to determine the patentability of 
biological materials. The authors go on to explore the potential risks to the integrity of the legal 
order when patents are considered morally excludable, yet this judgment conflicts with general 
consensus outside of the legal system. Opposing viewpoints are presented by different authors 
concerning the scope and desired role of the legal system in both European and international law.  
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Biotechnology Inventions 
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and EPO): Tensions and Prospects 
10. Torremans PLC. A Transnational Institution Confronted with a Single Jurisdiction Model: 

Guidance for the EPO’s Implementation of the Directive from a Private International Law 
Perspective 

11. Petit E. An Ethics Committee for Patent Offices? 
12. Hellstadius, A. The Research Exemption in Patent Law and its Application to hESC Research 
13. Porter, Gerard. Human Embryos, Patents, and Global Trade: Assessing the Scope and 

Contents of the TRIPS Morality Exception 
14. Engelbrekt, AB. Stem Cell Patenting and Competition Law 
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Konski AF, Spielthenner DJ. Stem cell patents: a landscape analysis. Nature - Biotechnology. 2009 
Aug;27(8): 722-6. 
The authors used a network or cluster method to analyze stem cell patents, enumerating the 
dominant patents in several areas: hematopoietic stem cells; culturing hematopoietic stem cells; 
embryonic-like stem cells; neural stem cells; non-human stem cell research; embryonic stem cells.  
They use this method to identify the most significant patents in these areas.  
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Data Sharing and Materials Sharing 

Mathews DJ, Donovan P, Harris J, Lovell-Badge R, Savulescu J, Faden R. Science and law: Integrity in 
international stem cell research collaborations. Science. 2006 Aug 18;313(5789): 921-2. 
The authors discuss the legal and ethical implications of international collaboration. They discuss the 
difference in laws pertaining to stem cell research between countries and contend that countries 
should not exert extraterritorial jurisdiction over scientists. The authors emphasize the importance 
of submitting stem cell lines with sufficient data to international depositories to both advance the 
field and promote scientific integrity. The importance of ethical integrity of research is also 
emphasized and it is suggested that scientists should be ready to provide protocols and consent 
documents that give information on the ethical integrity of their work. 
 
Eisenberg RS, Rai AK, Harnessing and Sharing the Benefits of State-Sponsored Research: Intellectual 
Property Rights and Data Sharing in California's Stem Cell Initiative. Berkeley Technology Law 
Journal. 2006;21(3): 1187-1214. 
The authors address the possibilities for data sharing in the field of stem cell science. They refer to 
the initiatives made by the California Institute for Regenerative Medicine to address IP and data 
sharing norms in this field. They also refer to a number of data sharing initiatives in other biomedical 
sciences to discuss the way in which stem cell science can address and manage the following issues: 
(1) incentives to contribute data; (2) who gets access and under what conditions; (3) what gets 
deposited and when; and (4) database architecture, maintenance, and curation. 
 
*Taylor PL. Research sharing, ethics and public benefit. Nature - Biotechnology. 2007 Apr;25(4): 398-
401. 
The author discusses the ISSRC guidelines recommendation that researchers share data. The ISSCR 
guidelines are described as “defining strong, clear requirements that researchers have reasonable 
universal access to data, materials, rights and results, and that diagnostic and therapeutic 
innovations are widely available on just terms for the public benefit”. Taylor uses empirical evidence 
to describe the current problems with sharing within scientific communities and suggests that such a 
situation is unethical as it undermines the social value of science. 
 
Stephenson EL, PR Braude, and Mason C. International community consensus standard for reporting 
derivation of human embryonic stem cell lines. Regenerative Medicine, 2007 July. 2(4): 349-362. 
To address the lack of standardization and variable reporting of the number and quality of hESC 
derivation, the authors consulted international teams regarding a “community consensus on the 
minimum data currently required to create a meaningful standard for reporting the derivation of 
hESC lines.” The consensus process involved six key steps and specified a list of criteria for minimum 
information reporting on hESC lines. “A number of future steps are planned in order to ensure that 
this standard evolves with the field and remains relevant and up-to-date… This article is an open-
access publication in order to make the convention freely available to the international community 
and encourage universal participation.” 
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*Luong MX, Smith KP, Stein GS. Human embryonic stem cell registries: value, challenges and 
opportunities. Journal of Cellular Biochemistry. 2008 Oct 15;105(3): 625-32. 
The authors provide an introduction to the basics of stem cell science, and the IP and regulatory 
challenged currently being faced by the field. They then go on to outline the need for a 
comprehensive registry of stem cell science which would include: “Information on the provenance of 
hESC lines; IP information; availability; published (and unpublished) characterization data; 
methodologies for each cell line.” The authors describe a number of stem cell registries (such as the 
International stem cell forum, the European hESC registry and the NIH registry) but stress the need 
for an integrated and complete registry to allow for efficient data exchange. 
 
Andrews PW, et al. Consensus guidance for banking and supply of human embryonic stem cell lines 
for research purposes. Stem Cell Review. 2009 Dec;5(4): 301-14. 
The International Stem Cell Forum developed the International Stem Cell Banking Initiative to allow 
hESC distribution centers to converge on best banking and distribution practices of these cells. This 
document details the recommendations developed at the first ISCBI meeting in October 2007. 
 
*Borstlap J, Luong MX, Rooke HM, Aran B, Damaschun A, Elstner A, et al. International stem cell 
registries. In Vitro Cellular and Developmental Biology - Animal. 2010 Apr;46(3-4): 242-6. 
The authors discuss three existing stem cell data registries; the European hESC registry, the providing 
information on the history of their establishment, The ISSCR Registry of Human Embryonic Stem Cell 
Line Provenance, and the International Stem Cell Registry at the University of Massachusetts 
Medical School. The type of information contained in these registries, as well as their structure and 
their directions for the future are described. The authors conclude that although these registries 
provide a valuable tool for researchers, efforts should be made to create one complete registry or 
create links between existing ones to allow researchers to more efficiently search and add to these 
repositories of stem cell lines. 
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Patentability of Stem Cells  

Resnik DB. The commercialization of human stem cells: ethical and policy issues. Health Care 
Analysis, 2002;10(2): 127-54. 
The author argues that there has been a shift from a broader question of whether hESC research 
should be done at all to more specific concerns over who will own the products of stem cell 
research. The author then reviews different arguments for and against property rights before 
making several recommendations: (1) It should be legal to buy and sell ES cells and products;  (2) It 
should be legal to patent ES cells, products, and related technologies; (3) it should not be legal to 
buy, sell, or patent human embryos; (4) patents on ES cells, products, and related technologies 
should not be excessively broad; (5) they should be granted only when applicants state definite, 
plausible uses for their inventions; (6) there should be research exemptions for academic scientists 
in the field; (7) it may be appropriate to limit companies from using patents purely in efforts to block 
competition; (8) revisit these issues as the field progresses.  
 
Rutz B, Yeats, S. Patents: patenting of stem cell related inventions in Europe. Biotechnology Journal. 
2006 Apr;1(4): 384-7. 
 In this report, the authors focus on the legal situation under the European Patent Convention (EPC) 
that currently covers 31 countries, including all EU member states, except Malta. They also examine 
the issue of patentability and interpret some of the relevant patent law. They conclude that the 
patentability of hESC is subject to controversial debate and the legal situation differs considerably 
internationally.  
 
Porter G, Denning C, Plomer A, Sinden J, Torremans P. The patentability of human embryonic stem 
cells in Europe. Nature - Biotechnology. 2006 Jun;24(6): 653-5. 
An analysis of European human embryonic stem cell patents indicates that academia and industry 
face great challenges patenting hESC technologies in Europe.  

 
Williams G. Patenting of stem cells. Regenerative Medicine. 2006 Sep;1(5): 697-703. 
The author discusses the patentability of stem cells by comparing the legal issues affecting the issue 
in both the United States and in Europe. It views the type of patents that have been used in order to 
identify the trends in patenting for this controversial subject. The author argues that this is 
important in understanding the nuances of investment in stem cell research because of the desire to 
protect the results of the investment.  

  
Salter B. Patenting, morality and human embryonic stem cell science: bioethics and cultural politics 
in Europe. Regenerative Medicine. 2007 May;2(3): 301-11.  
The author examines the tension within the international market created by the difficulties of 
patenting stem cell science and technology. There are conflicts between patenting and morality at 
the national and international level, as demonstrated by the experiences of the European Patenting 
Office. Problems arise when trying to govern a scientific operation economically while still being 
sensitive to cultural values and policy. 
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Hansson MG, Helgesson G, Wessman R, Jaenisch R. Commentary: isolated stem cells--patentable as 
cultural artifacts? Stem Cells. 2007 Jun;25(6): 1507-10. 
 The author argues that an isolated embryonic stem cell basically represent a cultural artifact that is 
not equivalent to cells within a developing embryo and that it is likely that the isolation of adult stem 
cells has a similar consequence. Questions of morality, which may affect the patentability, should be 
viewed in light of the distinction between isolated result and body part. At the same time, it is 
essential that patent authorities do not accept broad patent claims that will be detrimental to 
research.  
 
Resnik DB. Embryonic stem cell patents and human dignity. Health Care Analysis. 2007 Sep;15(3): 
211-22.  
The author examines whether hESC patents are immoral because they violate human dignity. He 
analyzes the concept of human dignity and its presence in the field of bioethics, and concludes that 
patents on human embryos or totipotent embryonic stem cells violate human dignity, but patents on 
pluripotent or multipotent do not. The main reason is the prior type can develop into an adult 
human, the latter can only be used to develop human tissue. Patents on processes for creating, 
culturing, preserving, or testing all types of cells is ethical since it does not treat an embryo as a 
property and does not violate their right to respectful treatment. Furthermore, even though patents 
on the latter type do not violate human dignity they are still troublesome because they might 
encourage people to treat embryos in general as property. Patent agencies should avoid this 
situation by making sure that patents on the latter type do not have any claims on human embryos 
or totipotent stem cells.  
 
Vrtovec KT and Vrtovec B. Commentary: is totipotency of a human cell a sufficient reason to exclude 
its patentability under the European law? Stem Cells. 2007 Dec;25(12): 3026-8.  
The authors write: “This article argues that totipotent character of human totipotent cells - defined 
as the capacity of a cell to differentiate into all somatic lineages (ectoderm, mesoderm, endoderm), 
the germ line and extra-embryonic tissues such as the placenta - is not a sufficient reason to exclude 
their patentability” on the basis of the EC Biopatent Directive. “Since human totipotent cells have 
both the potential to generate an entire new organism or to generate only different tissues or 
organs of an organism, they simultaneously fit the definition of the unpatentable human body at the 
earliest stage of its formation as well as of an element of the human body, which “may constitute a 
patentable invention.” The authors suggest that, when evaluating patentability of human totipotent 
cells, they should be further evaluated according to their location and their method of derivation 
(i.e., whether human totipotent cells are located in the human body, whether they are isolated from 
the human body, or whether they are produced otherwise by means of a technical process).” 
 
*Plomer A, Taymor KS, Scott CT. Challenges to human embryonic stem cell patents. Cell Stem Cell. 
2008 Jan 10;2(1): 13-7.  
The authors consider the moral and legal challenges faced by the WARF patents in both Europe and 
the United States. WARF maintains a stronger patent position in the United States than in Europe 
due to the lack of any morality clause in patent policy for the former. Europe, on the other hand, 
presents in a confused state, with different states exercising a variety of approaches to patents 
based on variations in how the relevant moral principles play out across the nations. Even if 
alternative methods are developed that do not utilize the WARF patents, the authors believe WARF 
and Geron will continue to pursue control over stem cell technologies. The authors argue that this 
will result in an extremely complicated and unusual situation where patent law will be influenced by 
discrete national and jurisdictional dimensions, rather than a unified globalization of new scientific 
technologies.  
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Bonetta L. European stem cell patents: taking the moral high road? Cell. 2008 Feb 22;132(4): 514-6. 
 The author discusses the state of the WARF patents and the EPO morality clause that initially denied 
intellectual property rights. In the article, written before the EPO decision in 2008, Bonetta argues 
that other breakthroughs that sidestep the WARF patents may also be subject to similar morality 
clauses, and therefore not necessarily offer an easy solution to the problem. She mentions that 
experts hope that an EPO ruling will being homogeny within Europe by providing a broad standard 
for ethical issues in the area of science.  
 
San Martin B. Embryonic stem cells: the moral dilemma of patentability and funding. Pharmaceutical 
Technology Europe. 2009: 21(9).  
The author summarizes some of the key changes and debates surrounding the patentability of hES 
cells in the US, UK, and Europe. While all stem cells and their uses are patentable in the US and most 
Asia countries, its patentability in Europe is less clear. “According to the European Patent Convention 
(EPC), it is not possible to patent the human body at the various stages of its formation and 
development, or the simple discovery of one of its elements, including the sequence or partial 
sequence of a gene.” EPC has also excluded patents that are “contrary to public order or morality,” 
including processes that involve human cloning, modifying the germ line genetic identity of human 
beings, or use embryos for commercial purposes. The exclusion of the use of human embryos for 
commercial purposes raises questions about the patentability of hES cells and its applications. In a 
recent judgment, EPO said that inventions involving hES cells are not patentable if the only way to 
obtain the cells is by destroying human embryos. The UK IPO revised its guidelines to recognize the 
benefits of potential treatments for various diseases. The UK IPO no longer views commercialization 
of human pluripotent cells as “contrary to public policy or morality in the UK.” It is not clear whether 
EPO will follow UK IPO in revising its guidelines on hES cells. In the US, President Obama has lifted 
the ban on federal funding for hES cell research, but prohibits the use of funding for creating new 
hES cells or the destruction of embryos. NIH is tasked with writing the guidelines for implementing 
the Executive Order. Some worry that informed consent requirements can slow down research, 
especially when applied retrospectively.   
 
Shyntum Y, Kalkreuter E. Stem cell patents--reexamination/litigation--the last 5 years. Tissue 
Engineering Part B Reviews. 2009 Mar;15(1): 87-90. 
The authors discuss some of the key patent issues in three recent stem cell cases, including 
Consumer Watchdog’s challenge against three stem cell patents held by WARF regarding the 
standard of patentability used by the Patent Office; Neuralstem, Inc. and StemCells, Inc. both filed 
suits against each other over issues of patentability and infringement of a set of neural stem cell 
patents; and patent infringement suits filed by Pharmastem Therapeutics, Inc. against eight private 
cord blood banking companies. According to the authors, “current opinion is that it is more difficult 
to get a valid patent, and easier to challenge existing patents as obvious over the prior art in view of 
the recent Supreme Court decision in KSR Int’l Co. v. Teleflex 
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Fitt R. New guidance on the patentability of embryonic stem cell patents in Europe. Nature - 
Biotechnology. 2009 Apr;27(4): 338-9. 
The author discusses various issues highlighted in the latest ruling by the European Patent Office 
regarding the WARF patents, including exceptions to patentability (commercialization of inventions 
contrary to the "ordre public" or morality), four questions considered by the Technical Board of 
Appeal in determining patent exceptions on moral grounds, and the impact of the ruling, which 
made it clear that patents involving the destruction of human embryos will not be granted by the 
EPO, while the use of existing hES cell lines is permitted. Following this ruling by the EPO, the UK IP 
Office has also issued a new practice notice consistent with the EPO policy of not granting patents 
for processes of obtaining hES cells involving the destruction of human embryos. However, the UK IP 
Office “decided that the commercial exploitation of inventions concerning human embryonic 
pluripotent stem cells would not be contrary to public policy or morality in the UK.”     
 
Treichel P. Patenting of human embryonic stem cells in Europe. Biotechnology Journal. 2009 
Apr;4(4): 462-4. 
The author discusses the morality clause of the European Patent Convention and how that has 
impacted rulings by the European Patent Office, including the rejection of the patent application 
filed by WARF in 1995. 
 
Chapman AR. The ethics of patenting human embryonic stem cells. Kennedy Institute Ethics Journal. 
2009 Sep;19(3): 261-88. 
The authors discuss the different approaches the USPTO and the European Patent Office took on the 
WARF patents and the ethical issues associated with these patents, “placing the discussion in the 
context of the deontological and consequentialist ethical issues related to human embryonic stem 
cell patenting.” The authors also recommend a patent system that “explicitly takes ethical factors 
into account and explores options for new types of intellectual property arrangements consistent 
with ethical concerns.”  
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Induced Pluripotent Stem Cells  

Vrtovec KT, Scott CT. Patenting pluripotence: the next battle for stem cell intellectual property. 
Nature - Biotechnology. 2008 Apr;26(4): 393-5. 
The authors discuss the rationale behind recent USPTO decisions in the reexamination of WARF 
patents, issues of patentability in stem cell, concerns raised by consumer-rights organizations in the 
WARF patent case, new patent issues raised by the discovery of iPSCs, and the impact of iPSC 
discoveries on stem cell patent law.  
 
*Zarzeczny A, Scott C, Hyun I, Bennett J, Chandler J, Chargé S, Heine H, Isasi R, Kato K, Lovell-Badge 
R, McNagny K, Pei D, Rossant J, Surani A, Taylor PL, Ogbogu U, Caulfield T. iPS cells: mapping the 
policy issues. Cell. 2009 Dec 11;139(6): 1032-7. 
Research on induced pluripotent stem cells is fast-paced and groundbreaking. However, the legal 
and ethical issues surrounding iPSCs have yet to be thoroughly discussed and resolved. In this article, 
the authors discuss issues relevant to iPSC technology such as the protection of the privacy of iPSC 
donors, the challenges of intellectual property rights, the ethical uses of these cells and others. 
 
Caulfield T, Scott C, Hyun I, Lovell-Badge R, Kato K, Zarzeczny A. Stem cell research policy and iPS 
cells. Nature - Methods. 2010 Jan;7(1): 28-33. 
The field of induced pluripotent stem cells is and up-and-coming field that will be subject to research 
ethics policies that exist due to the controversies that have surrounded embryonic stem cells. Many 
countries have developed stem cell research regulatory frameworks. The applicability of and impact 
on iPSCs of these existing frameworks is analyzed. 
 
*Simon BM, Murdoch CE, Scott CT. Pluripotent patents make prime time: an analysis of the 
emerging landscape. Nature - Biotechnology. 2010 June; 28(6): 557-559.  
The authors look at the general patent landscape and consider three patents in iPS to determine 
their ultimate value in the field.  
 
Georgieva BP, Love JM. Human induced pluripotent stem cells: a review of the US patent landscape. 
Regenerative Medicine. 2010 July; 5(4): 581-91. 
Since iPS cells are not derived from human embryos, they are a less complicated source of human 
pluripotent cells and are considered valuable research tools and potentially useful in therapeutic 
applications in regenerative medicine. Worldwide, there are only three issued patents concerning 
iPS cells. Therefore, the patent landscape in this field is largely undefined. This article provides an 
overview of the issued patents as well as the pending published patent applications in the field. 
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Examples From Other Areas of Science 
Relevant Working Group Products /Community-Based Agreements  

Bermuda principles (1996, 1997)Agreement among researchers involved in sequencing the human 
genome made at a meeting in Bermuda in 1996.  The group enunciated principles of rapid data 
release and public access to the primary genomic sequence.  These principles were reaffirmed and 
necessary steps for scientists and funders to ensure adherence to the principles were identified at a 
second meeting in 1997. 

National Research Council (US) Committee on Intellectual Property Rights in Genomic and Protein 
Research and Innovation. Reaping the Benefits of Genomic and Proteomic Research: Intellectual 
Property Rights, Innovation, and Public Health. (2003) “Avoiding a conflict between open 
dissemination and access to scientific discoveries and the protection of inventors' rights is critical to 
furthering scientific progress and enhancing human health. It also is critical that as science evolves, 
we stop to assess whether the appropriate mechanisms to prevent such a conflict remain in place. 
This report is just such an assessment—a marker in time that looks at the state of genomic and 
proteomic research and the current policies and practices promoting or restricting the dissemination 
of scientific information, tools, and products, and asks, "are there any storms over the horizon?"” 

Sharing Data from Large-scale Biological Research Projects (Fort Lauderdale Agreement, 2003) 
 Wellcome Trust sponsored this meeting to discuss pre-publication data release in the field of 
genomics. Attendees were in broad agreement that a tripartite system (sequence users, sequence 
producers, funders) of responsibility to encourage the continuation of the benefits of sharing was 
necessary. 

National Research Council (US) Committee on Intellectual Property Rights in Genomic and Protein 
Research and Innovation. Reaping the Benefits of Genomic and Proteomic Research: Intellectual 
Property Rights, Innovation, and Public Health (2006) 

Hinxton Group. Consensus Statement on Transnational Cooperation in Stem Cell 
Research. (2006) “Insofar as hESC lines are a precious resource and replication and scientific 
collaboration are vital to scientific advancement, we encourage scientists conducting stem cell 
research to submit any stem cell lines they derive to national or international depositories that 
subscribe to internationally accepted standards of quality and make cell lines and data (e.g. DNA 
fingerprinting and microsatellite data) publicly available.” 

AUTM. In the public interest: Nine points to consider in licensing university technology (2007) 
Based on shared perspectives emerging from a 2006 meeting of research officers, licensing directors, 
and a representative of the AAMC.  This document reflects recommendations to assess licensing 
opportunities individually, and in a manner that reflects the 'business needs and values of the 
institution, but at the same time, to the extent appropriate, also to bear in mind the concepts 
articulated herein when crafting agreements with industry.' 
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Hunt P. Human Rights Guidelines for Pharmaceutical Companies in relation to Access to 
Medicines. (2008) The report contains two main sections: as accountability is one of the central 
features of human rights, section I discusses the importance of effective, transparent, accessible and 
independent accountability mechanisms in relation to the right to the highest attainable standard of 
health. Section II and the annex to the present report, containing the Human Rights Guidelines for 
Pharmaceutical Companies in relation to Access to Medicines, which set out the human rights 
responsibilities of pharmaceutical companies in that context. The Guidelines consider issues such as 
transparency, management, accountability, patents, licensing and pricing. 

Bamako data sharing code of conduct (2008)  The WHO and several funders led by the Wellcome 
Trust supported the development of this code of conduct to encourage greater sharing of public 
health data. 

The International Expert Group on Biotechnology, Innovation and Intellectual Property. Toward a 
New Era of Intellectual Property: From Confrontation to Negotiation. (Sept 2008) The members of 
the International Expert Group provide an overview of their research findings, and more 
importantly, practical recommendations that respond to the critical need to develop policy tools and 
approaches to manage the transition from Old IP to New IP. The success of this transitions—
measured in terms of increased social, health, agricultural, and economic benefit derived 
biotechnology—will depend on the political will of the governments and the long-term vision of 
companies, partnerships and knowledge sharing. If countries and private actors retain their narrow 
and unsuccessful models, biotechnology will more likely be a bane than a benefit at all. By aligning IP 
policy with democratic values of equity and fairness governments, researchers, universities, 
industries, and NGOs can embrace the future. 

The Toronto Statement (2009) Attendees at the Toronto International Data Release Workshop 
recommend extending the rapid release of prepublication data (that has served the field of 
genomics well) to other biological data sets. 

Who Owns Science? The Manchester Manifesto. (2009) The University of Manchester Institute for 
Science Ethics and Innovation (iSEI) was officially launched in July 2008. A meeting held in 
conjunction with the Brooks World Poverty Institute took place alongside the launch. This 
interdisciplinary expert meeting considered the topic ‘Who Owns Science?’ through discussion 
around the questions such as: What is science for? What should science be for? What are the effects 
of the current model of innovation and commercialization of science? With the particular aim of 
starting to formulate a ‘Manchester Manifesto’ – a consensus statement “on the issues, the 
problems and dangers, the opportunities and hopefully also some of the solutions which will enable 
science and innovation to flourish in ways compatible with human progress… and global justice.” 
This was followed by a second meeting in January 2009 and subsequent drafting and circulation of 
the Manifesto text, which was finalized and published in November 2009, with fifty signatories from 
the ‘Manifesto Group’. 

STEPS Centre. Innovation, Sustainability, Development: A New Manifesto.(2010) The authors argue 
that a radical shift is necessary in the way we approach innovation in order to solve many of the 
world’s existing and incipient challenges. At the heart of such a shift in global innovation agenda is a 
greater respect for cultural variety, regional diversity, and democratic accountability. This would also 
require the opening up of new political spaces, drawing in social movements, smaller businesses and 
excluded voices. It also means radically changing the ways in which innovation is shaped through 
agenda setting, funding, capacity building, organizational arrangements, and monitoring, evaluation 
and accountability. The authors consider these issues and make recommendations for improvement. 
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Singapore Statement on Research Integrity (2010) 
An international consensus document setting out principles and responsibilities for enhancing 
research integrity worldwide. 

National Research Council (US) Committee on Management of University Intellectual Property. 
Managing University Intellectual Property in the Public Interest (Oct 2010) See also: Summary 
The National Research Council's Board on Science, Technology and Law--supported by ten private 
foundations convened a group of experts from universities, industry, foundations, etc., to address a 
series of questions related to managing intellectual property in universities on the 30th anniversary 
of the Bayh-Dole act.  This document reports the committee's findings.  The principal findings and 
recommendations are also outlined in a the 13-pagesummary document. 
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Proprietary Challenges 

Chander A and M Sunder. The Romance of the Public Domain. California Law Review. 2004: 92. 
While the public domain is open to everyone by the force of the law, “in practice, differing 
circumstances—including knowledge, wealth, power, access, and ability—render some better able 
than others to exploit a commons.” The authors examine legal aspects and broader impact of public 
domain in the context of genetic resources and global intellectual property, such as who pays for 
public domain, conflicts between public and private interests, disparity in access and use of the 
commons, and strategies for resolving them.  
 
*Walsh JP, Cho C, Cohen WM. View from the Bench: Patents and Material Transfers. Science. 2005 

September 23; 309(5743): 2002-2003. 
The authors report findings for a survey of 414 biomedical researchers in universities, government, 
and nonprofit institutions. Based on empirical data, the authors argue that there is little evidence to 
validate the claim that restricted access to IP is impeding biomedical research, but there is evidence 
that access to material research inputs is restricted more often, and individual research projects can 
suffer as a consequence. It is unclear whether patent policy contributes to restricted access to 
materials, although the commercial activities fostered by patent policy do seem to restrict sharing, 
as do the burden of producing materials and scientific competition. Scientific progress will depend 
on how these issues effect social welfare and the enforcement and monitoring of applicable NIH 
guidelines. 
 
Walsh JP, Huang, H. Research tool access in the age of IP society: results from a survey of Japanese 
scientists. 2007. AAAS, Washington DC. 
The authors present results of a survey of almost 1000 researchers in Japan. They find that 
“Japanese university and public research institute scientists are rarely affected by others patents, 
but that secrecy and IP associated with publications may be interfering with “open science” in 
Japan.” 
 
Cook-Deegan R. The science commons in health research: structure, function and value. Journal of 
Technology Transfer, 2007. 32(3): 133-156.  
The author discusses the importance and benefits of science commons, or open science, in society. 
Topics covered include: public and private issues of genomics research, the debates surrounding the 
Human Genome Project, efficiency and other gains from open science, application of science 
commons in public health, public inputs to private science, cost of data access and efficiency, and 
policies that help to protect the science commons. 
 
Knowles L, Bubela T. Challenges for intellectual property management of HIV vaccine-related 
research and development: part 1, the global context. Health Law Journal. 2008;16: 55-95. 
In the context of the Canadian HIV Vaccine Initiative, the authors analyze non-science barriers 
relevant to the project. Some of these non-science barriers include inadequate funding for research, 
difficulties with manufacturing and distributing vaccines and developing “creative research networks 
and collaborative models.”  The authors consult many professionals in intellectual property law and 
ethics and advance a number of recommendations to overcome these barriers. 
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Nicol D. Strategies for dissemination of university knowledge. Health Law Journal. 2008;16: 207-35. 
The author explores the implications of the movement to attach commercial value to university 
knowledge dissemination. She then considers alternate models for knowledge dissemination. 
Collaborative mechanisms for knowledge dissemination are examined in both the linear and outside 
the linear model. More open mechanisms for dissemination with commercial value developing over 
a much longer term are also considered.  

 
*Heaney C, Carbone J, Gold ER, Bubela T, Holman CM, Colaianni A, Lewis T, Cook-Deegan R. The 
Perils of Taking Property Too Far. Stanford Journal of Law, Science and Policy. 2009 May;1: 46-64. 
The authors analyze the cases of two health organizations, particularly focusing on how each 
organization kept stakeholders in the dark and threatened them over patents. By analyzing the 
experiences of these two organizations, the authors recommend that biobanks should implement a 
proactive culture of sharing and use relevant laws to enhance collaborations. 
 
Editors. Drug Companies Should Be Held More Accountable for Their Human Rights Responsibilities  
Public Library of Science Medicine. 2010 September; 7(9): 1-2. 
The PLoS Medicine editors describe three unique perspectives on the question of whether drug 
companies are living up to their human rights responsibilities. Sofia Gruskin and Zyde Raad from the 
Harvard School of Public Health say more assessment is needed of such obligations; Geralyn Ritter, 
Vice President of Global Health Policy and Corporate Social Responsibility at Merck & Co., argues 
that multiple stakeholders could do more to help States deliver the right to health; and Paul Hunt 
and Rajat Khosla offer their reflections on Mr. Hunt’s work as the UN Special Rapporteur on the right 
to the highest attainable state of health (2002–2008), which culminated in the first ‘‘Human Rights 
Guidelines for Pharmaceutical Companies’’. This PLoS Medicine Debate comes two years after the 
release of the Guidelines and a year after Mr. Hunt’s report on his invited mission to review the 
policies and practices of GlaxoSmithKline (GSK) was submitted to the UN Human Rights Council. 
Together these perspectives and reports make clear that the responsibilities of pharmaceutical 
companies go beyond stakeholder value to encompass human rights. What is also clear is that more 
accountability is now needed. 

 
Gruskin S and Raad Z. Drug Companies Should Be Held More Accountable for Their Human 
Rights Responsibilitie? Moving Toward Assessment. PLoS Medicine. 2010 September; 7(9): 1-
3. 
 
Ritter GS. Drug Companies Should Be Held More Accountable for Their Human Rights 
Responsibilities? The Merck Perspective. PLoS Medicine. 2010 September; 7(9): 1-2. 
 
Hunt P and Khosla R. Drug Companies Should Be Held More Accountable for Their Human 
Rights Responsibilities? The Perspective of the Former United Nations Special Rappaorteur 
(2002-2008). PLoS Medicine. 2010 September; 7(9): 1-3. 
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Intellectual Property 

Herdegen M. Patents on parts of the human body: salient issues under EC and WTO law. The Journal 
of World Intellectual Property. 2002 Mar;5(2): 145-55.  
The author examines the EC’s new intellectual property regime for biotechnological inventions. He 
concludes that the EC proposes no undue restrictions on the patentability of human genes. The only 
restrictions that exist are in cases where the commercial exploitation would be contrary to ordre 
public or morality. He argues that the erosion of intellectual property may easily destroy incentive 
for medical and technological innovation. The real challenge is for legislators to strike a balance of 
interests within the research community.  
 
Gold ER. Biotechnology patents: strategies for meeting economic and ethical concerns. Nature - 
Genetics. 2002 Apr;30(4): 359. 
The review presents the tools that patent law offers to alleviate the socio-ethical issues arising from 
biotechnology patenting. These tools include determination of the scope of the patent, the morality 
clause and others. 

 
Crespi RS. Patenting and ethics--a dubious connection. Journal of the Patent and Trademark Office 
Society. 2003 Jan;85(1): 31-47 
The author argues that genes are unique in that they cannot be considered “property,” the way 
that holding a patent might suggest. This is because there is a strong case for considering genes as 
discoveries, and not inventions. In addition, there are strong objections for the use of DNA materials 
because of the imperfections in experimentation as therapy. European patent law currently 
regulates 
ethically questionable patents in a way that U.S. and international patents do not. Based on the 
problems discussed in the paper, the author concludes by suggesting that the European model 
opens 
doors for discussions on ethics and patenting. 
 
Crespi RS. Ethico-legal issues in biomedicine patenting: a patent professional viewpoint. Science and 
Engineering Ethics. 2005 Jan;11(1): 117-36.  
The author addresses criticism leveled against the legal protection of invention in the Life Sciences 
by multiple public organizations. From the perspective of a patent attorney, he argues that making 
ethical judgments against gene patents based on how they might misuse their control is outside the 
realm of a patent office. Furthermore, there are anti-competitive laws that attempt to restrict such 
behavior. Therefore, such arguments should not negatively influence legislators to prevent patent 
protection for biological inventions. The primary concern lies in being able to prove that the 
invention is in fact novel, inventive (non-obvious), useful, and that it can be reasonably used to 
develop a product.  
 
*Nicol D. Balancing innovation and access to healthcare through the patent system--an Australian 
perspective. Community Genetics. 2005;8(4): 228-34. 
The author examines the enforcement of scientific patents, particularly related to genetics, in 
Australia. Specifically, the author reviews proposals made by the Australian Law Reform Commission 
to change the balance between protection of intellectual property rights and access to healthcare by 
introducing some patenting restrictions assisting healthcare providers in using patented inventions. 
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Pressman L, Burgess R, Cook-Deegan RM, McCormack SJ, Nami-Wolk I, Soucy M, Walters L. The 
licensing of DNA patents by US academic institutions: an empirical survey. Nature - Biotechnology. 
2006 Jan;24(1): 31-9. 
The authors conducted an empirical survey of technology transfer of DNA inventions at 19 top US 
research universities. The authors found that simple reports on licensing often neglect to mention 
relevant nuances of licensing practice. Large universities however, were found to be mostly 
consistent in their licensing practices with NIH guidelines for research tools and genomic inventions. 
A third important observation in the study was that of market sensitivity in both patenting and 
licensing behavior. This suggests the importance of interesting future investigation of how the timing 
of licensing is influenced relative to publication of the inventions. In sum, the authors argue that 
licensing practices are evolving in light of experience and appear to be designed pragmatically to 
accommodate both economic and social goals.  
 
Eisenberg RS. Biotech patents: looking backward while moving forward. Nature. 2006. 24(3): 317-
319.  
“Although the patent system is designed to promote the progress of science and the useful arts, it is 
slow to adapt to technological change.” The author highlights several flaws in the patent legal 
system, including the use of precedent in decision-making rather than anticipating change in the 
future; having the same set of rule for all fields of technology, while some observers argued that 
they are being applied differently; the court’s inability to fine tune laws according to new 
technologies; the delay in resolving legal issues, often occurring years after a technology is 
introduced; and the lack of clear definition of the boundaries of patent eligibility. 
 
Gold ER, Bubela T, Miller FA, Nicol D, Piper T. Gene patents--more evidence needed, but 
policymakers must act. Nature Biotechnology. 2007 Apr;25(4): 388-9. 
The authors provide feedback to Caulfield et al.’s article on the Myriad controversy, while specifically 
mentioning that more research needs to be conducted to determine the role of the patent system in 
the area of biotechnology. 
 
Simon J. Biotechnology and law: biotechnology patents. Special considerations on the inventions 
with human material. Law and the Human Genome Review. 2006 Jul-Dec;(25): 139-59.  
The author examines the differences between patent laws and regulations between Europe and the 
US in relation to biotechnological inventions. Both WTO members agree that human beings are not 
patentable. When it comes to the human body, however, opinions are different—they may be 
patented if they are produced artificially or are separated from the human body. In the US, this 
applies to all components with the exception of totipotent stem cells.  
 
Editors, Patenting the parts. Nature - Biotechnology. 2007 Aug;25(8): 822. 
 This editorial addresses recent patent issues in the area of synthetic biology, such as the creation of 
genetically modified organisms. “On the one hand, aggressive patenting and licensing could put 
many of the DNA parts off limits to researchers. On the other, patents are needed to stimulate 
private sector investment in the development of practical applications of the technology.” The 
editors suggest that “it makes little sense for companies or other institutions to patent individual 
genes, or DNA parts, especially in a not-so-distant world where a 10-megabase stretch of DNA may 
be printed in under 24 hours.” Instead, encouraging open access to DNA parts can reduce time and 
resources expended on R&D.  
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*Gold ER, Kaplan W, Orbinski J, Harland-Logan S, N-Marandi S. Are Patents Impeding Medical Care 
and Innovation? Public Library of Science Medicine. 2009 January; 7(1): 1-5 
The authors debate how and whether patents are an impediment to accessible health care and 
innovation—each author providing their own perspective. Gold argues that we could increase the 
productivity of biomedical innovation systems by rethinking how we use patents. Kaplan argues that 
the evidence on whether patents impede medical innovation is ambiguous. Obrinski, Harland Logan, 
and N-Marandi argue that patents skew biomedical research toward problems of the rich world.  
 
Bentwich M. Changing the rules of the game: addressing the conflict between free access to 
scientific discovery and intellectual property rights. Nature - Biotechnology. 2010; 28: 137-140.  
Bentwich discusses the barriers to information exchange and sharing under the current patent 
system, and proposes a revised mandatory version of the existing US provisional patent application 
(PPA), the provisional patented paper application (PPPA). PPPA combines the patent protection of 
the traditional PPAs with the ease and information exchange advantages of academic journal peer 
review process, which will administer the PPPAs to grantees instead of the USPTO. If implemented as 
an obligatory step in the process of filing a full patent application, this model can limit “the negative 
effects of the tragedy of the anticommons.”  
 
Wu G. Patenting biotech beyond the central dogma. Nature - Biotechnology. 2010; 28: 230-233. 
The author reviews several key cases that established new standards of patentability in 
biotechnology. Among the cases discussed are In re: Gleave on the novelty criterion, In re: Kubin on 
non-obviousness criterion, and In re Bilski on patentable subject areas for method or process claims. 
These precedents are also discussed in the context of the Myriad Genetics lawsuit filed by the ACLU. 
These cases illustrate the shift in the standards for biotech patents, where “patentability will depend 
less on biology and more on technology.” 
 
Chan S, Sulston J. Patents in synthetic biology. British Medical Journal. 2010 Jun 14;340: 2984. 
The authors highlight the implications of the patent system in relation to synthetic biology, 
particularly focusing on how patenting may affect the sharing of information and collaboration in the 
new field. They argue that part of the difficulty is that it is hard to measure the impact patents have 
on hindering future research. They highlight the broad scope of patents as a potential issue, as well 
as exclusive rights granted to patent holders to exploit the technology. Lastly, they argue that 
patents have the ability to restrict access to the innovations derived from research.  
 
Kepler BT, Crossman C, Cook-Deegan R. Metastasizing patent claims on BRCA1. Genomics. 2010 May; 
95(5): 312-314. 
Bioinformatics was used to quantify the scope of the claim under patent 4,747,282 on BRCA1. The 
authors found that the patent claim covers a significant portion of cDNA and mRNA sequences 
contributed to GenBank, and that “Any “isolated” DNA molecules that include such 15 bp nucleotide 
sequences would fall under the claim as granted by the US Patent and Trademark Office.” The 
authors argue that the patent is broad because if it were enforced, many medical practices and 
research projects would be affected and will be in danger of patent infringement. 
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Carbone J, Gold ER, Sampat B, Chandrasekharan S, Knowles L, Angrist M, Cook-Deegan R. DNA 
patents and diagnostics: not a pretty picture. Nature - Biotechnology. 2010 Aug;28(8): 784-91. 
The authors highlight the problems that patenting and licensing practices produce for DNA 
diagnostics. The authors particularly focus on the difficulties that broad patent claims and 
ambiguities about patent deployment cause for DNA diagnostics. Additionally, they unite on the 
claim that TTOs need to be adequately funded to promote permissive clinical data dissemination 
policies and transparency in the industry. 
 
Cook-Deegan R, Heaney C. Patents in genomics and human genetics. Annual Review of Genomics and 
Human Genetics. 2010 Sep 22;11: 383-425. 
Genomics and human genetics came to prominence via government and non-profit funding and, 
even more so, privately funded research in biotechnology and pharmaceuticals. Existing patents on 
DNA technologies seem to harm the relevant fields due to the exclusivity of university licensing 
practices. However, whole-genome sequencing will confront uncertainties regarding existing patents 
with broad and generic patent claims. 
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Data Sharing and Materials Sharing 

Delamothe T. Whose data are they anyway? British Medical Journal. 1996 May 18;312(7041): 1241-
2. 
This editorial from the deputy editor of the BMJ contends that data sharing is in the best interests of 
the research participants as it allows for the most benefit to come from their voluntary participation 
in research. These interests outweigh the interests researchers have in hoarding their data. The 
author suggests a number of measures which could be taken to facilitate data sharing: grant giving 
bodies could make funding conditional on willingness to share data, clearing houses for shared 
data could be set up, searchable registers of active and completed projects could be established, 
ethics committees could insist that protocols allow for data sharing. 

 
Carlsson B, Fridh Ann-Charlotte. Technology transfer in United States University. Journal of 
Evolutionary Economics. 2002 March; 12: 199-232. 
The author of this paper compares the roles of offices of technology transfer of 12 U.S. universities 
in 1998 in patents, licenses, and start-up companies. The findings reveal that weighing what qualifies 
as success in transfer requires more investigation into the interactions between the universities and 
other surrounding non-university communities, and the aims, culture, and organization of the OTTs. 

Gardner D, Toga AW, Ascoli GA, Beatty JT, Brinkley JF, Dale AM, et al. Towards effective and 
rewarding data sharing. Neuroinformatics. 2003;1(3): 289-95. 
The authors discuss the need for data sharing. Although they commend the NIH for its then newly 
introduced policy mandating data sharing for researchers receiving $500,000+ annual funding, they 
suggest that it does not go far enough to address some of the barriers to data sharing. The authors 
recommend the creation of recognized, descriptive and usable standards for data presentation. 
Furthermore, they establish the need for a cite and credit paradigm for shared data (similar to 
journal publications), and additional funding for informatics methods which enable sharing of data. 
 
Reichmann JH, PF Uhlir. A contractually reconstructed research commons for scientific data in a 
highly protectionist intellectual property environment. Law and Contemporary Problems. 2003; 315. 
The authors discuss various legal issues and trends affecting the production, distribution, and use of 
scientific data, including government-funded data and their commercial applications, public domain, 
private sector data, scientific data as a private good and pressures on public domain, shifting 
boundaries between public-private domains, commercial exploitation of academic research, 
intellectual property and contracts, proposals for the government, academic, and private sectors as 
a response to the legal and economic pressures. 
 
Streitz WD, Bennett AB. Material Transfer Agreements: A University Perspective. Plant Physiology. 
2003 September; 133: 10-13. 
The authors discuss the change from a traditionally open community of material sharing among 
scientists to an era in which open exchange of materials is becoming more difficult. The most 
significant factor influence this change has been the narrowing of the gap between fundamental 
research and commercial developments. The authors examine the influence of the Bayh-Dole act on 
material transfers between universities and conclude that while the NSF and NIH promote and often 
maintain and open exchange of data and materials, these organizations are the exception rather 
than the norm. Furthermore, the authors argue that universities and private companies each have 
very legitimate interests that they are trying to support when engaging in material transfers and 
when these interests collide it can be very difficult to find common ground. This issue can be 
assuaged if both sectors focus on the goal of supporting research advances.  
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de Wolf VA, Sieber JE, Steel PM, Zarate AO. Part I: what is the requirement for data sharing? IRB: 
Ethics & Human Research. 2005 Nov-Dec;27(6): 12-6. 
This is the first of a three part series that aims to educate institutional review boards on how to 
comply with data sharing requirements. The authors provide an overview of how data sharing has 
been conducted in various scientific fields. They outline a number of initiatives that encourage data 
sharing and provide a brief discussion of the benefits of shared data. They further explain some of 
the different methods of sharing scientific data, such as public access data archives, restricted access 
archives, unilateral sharing, and reciprocal sharing arrangements.  
The other two papers in the series contain more detailed information on de-identifying and 
preparing data for sharing, and organizing/restricting access to data that is less relevant to stem cell 
science. These two papers are: 

de Wolf VA, Sieber JE, Steel PM, Zarate AO. Part II: HIPAA and disclosure risk issues. IRB: 
Ethics & Human Research. 2006 Jan-Feb;28(1): p.6-11. 
 
de Wolf VA, Sieber JE, Steel PM, Zarate AO. Part III: meeting the challenge when data sharing 
is required. IRB: Ethics and Human Research. 2006 Mar-Apr;28(2): p.10-5. 
 

*Vogeli C, Yucel R, Bendavid E, Jones LM, Anderson MS, Louis KS, Campbell EG. Data Withholding 
and the Next Generation of Scientists: Results of a National Survey. Academic Medicine. 2006 
February; 81(2): 128-136. 
The authors provide data on the nature, extent, and consequence of withholding among life science 
trainees. Of the 1,077 second-year doctoral students and postdoctoral fellows surveyed, twenty-
three perfect reported that they had asked for and been denied access to information, data, 
materials, or programming associated with published researchers. Just over twenty percent reported 
the same result for unpublished research. Almost fifty one perfect of researchers reported that 
withholding had a negative effect on the progress of their research. The authors argue based on 
their results, that data withholding demonstrates negative effects on trainees. Failure to address this 
issue could result in delayed research, inefficient training, and a culture of withholding among future 
scientists. 
 
*Blumenthal D, Campbell EG, Gokhale M, Yucel R, Clarridge B, Hilgartner S, Holtzman N. Data 
Withholding in Genetics and the Other Life Sciences: Prevalances and Predictors. Academic 

Medicine. 2006 February; 81(2): 137-145. 
The authors explore the variety and prevalence of data withholding in genetics and other life 
sciences, as well as the factors associated with these behaviors. They surveyed a sample of 2983 
scientists and received responses from 1849 of them. Forty-four percent of geneticists and thirty-
two percent of scientists in the life sciences reported having participated in some form of data 
withholding within the past three years. The authors explain that data withholding is common in 
biomedical science, can take multiple forms, and is influenced by a variety of characteristics. They 
encourage openness during the formative experiences of young investigators and argue that this 
may be critical to increased data sharing.  
 
Noor MA, Zimmerman KJ, Teeter KC. Data sharing: how much doesn't get submitted to GenBank? 
Public Library of Science - Biology. 2006 Jul;4(7): e228. 
The authors discuss the issue of non-compliance with data sharing policies set out by journals. The 
authors conducted a study to determine what proportion of authors of genomics papers (of those 
published in journals that require scientists to deposit their data in shared databases) had deposited 
their data in the GenBank database. The rate of non-compliance was between 3% and 15%. The 
authors suggest that journals should be more proactive in enforcing data sharing policies. 
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Editors. Patenting, Licensing, and Social Responsibility. Journal of the Association of University 
Technology Managers. 2006 Fall; XVIII(2) 
This issue of the AUTM journal contains multiple articles on the topics of patenting, licensing, and 
social responsibility. In “Human Embryonic Stem Cells: A Review of the Intellectual Property 
Landscape,” Irene Abrams discusses the complex patenting and licensing world of human embryonic 
stem cells. The author provides a history of hESCs and outlines the major patents in the hESC field 
and their availability for licensing in both research and commercial areas. In the second article. 
“Technology Licensing for the Benefit of the Developing World: UC Berkeley’s Socially Responsible 
Licensing Program,” Carol Mimura describes Berkeley’s Social Responsible Licensing Program. The 
third paper, “Parallel Importation: A threat to Pharmaceutical Innovation?,” the authors address the 
industry’s concern of smuggling therapeutic drugs from developing countries to developed 
countries. In the fourth paper, “Canada’s Helping Hand: Jean Chretien’s Pledge to Africa Legislation 
Allowing Export of Pharmaceuticals under Compulsory License,” the authors familiarize readers with 
Canada’s Jean Chretien Pledge to Africa. This unique legislation allows for compulsory licenses for 
manufacture in Canada of lower-cost versions of patented pharmaceuticals for export to countries 
unable to manufacture them. In the final article. “Surveying the Need for Technology Management 
for Global Health Training Programs,” the authors survey technology licensing offices regarding their 
practices with inventions related to global health and determine that technology managers need 
education to effectively handle global health technologies arising from university research.  
 
Burgoon LD. The need for standards, not guidelines, in biological data reporting and sharing. Nature - 
Biotechnology. 2006 Nov;24(11): 1369-73. 
The author’s main argument suggests that productive data sharing requires clear standards of 
reporting to be agreed upon, and that the issuing of guidelines hampers efforts. Burgoon uses the 
Minimum Information about a Microarray Experiment (MIAME) specifications in Microarray science 
as an example of the problems associated with having ambiguous guidelines. The author suggests 
that standards for data reporting must: 1) be clear, specific and unambiguous in their requirements; 
2) be straightforward, with only one acceptable format 3) undergo comprehensive vetting by the 
community and 4) maintain a list of all prior proposed and adopted standards. 
 
Editors. Democratizing proteomics data. Nature - Biotechnology. 2007 Mar;25(3): 262. 
This editorial accompanies a statement that reads: “Beginning this month, Nature Biotechnology is 
recommending that raw data from proteomics and molecular-interaction experiments be deposited 
in a public database before manuscript submission.” The authors explain that this is to foster the 
exchange, comparison and reanalysis of experimental results, and promote the development of new 
algorithms and statistics that could improve the confidence in data and conclusions of proteomics 
research. They point to the success of data sharing in genomics and suggest a number of online 
depositories where data can be shared. Their goal is to enhance the utility, reproducibility and 
dissemination of proteomics data. 
 
Piwowar HA, Day RS, Fridsma DB. Sharing detailed research data is associated with increased citation 
rate. Public Library of Science. 2007;2(3): e308. 
The authors describe a possible benefit to researchers in making their data publicly available. The 
study found that “cancer clinical trials which share their microarray data were cited about 70% more 
frequently than clinical trials which do not”. It is suggested that this increased citation rate could be 
related to the decision to share data (although it is acknowledged that there may not be a causal 
link). In the discussion section the authors describe a number of disincentives researchers face when 
deciding whether to share data (effort and time involved, additional costs, de-identifying personal 
information), and the ways in which these disincentives are being addressed (development of 
sharing infrastructure and standards, funding for data sharing, software for de-identification). 
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Butcher J. Alzheimer's researchers open the doors to data sharing. Lancet Neurology. 2007 Jun;6(6): 
480-1. 
The author discusses an instance of data sharing in the field of neuroscience. He describes how 
scientists in the US have decided to make data from the Alzheimer Disease Neuroimaging initiative 
freely available via the internet. He further emphasizes the importance of having agreed upon, 
standardized protocols to allow the easy collection and comparison of data from multiple locations 
and sources. 
 
Jain S, George G. Technology transfer offices as institutional entrepreneurs: the case of Wisconsin 
Alumni Research Foundation and human embryonic stem cells. Industrial and Corporate Change. 
2007 June; 16(4): 535-567.  
The authors highlight the growing role of technology transfer offices as institutional entrepreneurs 
involved in the building legitimacy for novel technologies. They approach this question through a 
qualitative study of WARF’s initiatives to support the emergence of human embryonic stem cell 
technology. The authors through their narrative explore how the dual missions of technology 
transfer officers, their private and social interests, can influence how they take on different roles and 
eventually influence the future of developing technologies. Through the author’s narrative of 
WARF’s experiences in sponsoring hESC technology, they shed light on the role that TTOs can play as 
institutional entrepreneurs. Their analysis reveals that involvement in this activity requires 
commitment, resources and imagination, is highly uncertain, risk-laden and entails conflicted 
behavior, and involves operating in social, cognitive, political and technical landscapes. 
 
*Ku K. and Henderson J. The MTA - Rip it up and start again? Nature - Biotechnology, 2007. 25(7): 
721.  
In this commentary, two university licensing experts debate on the pros and cons of material 
transfer agreement (MTA). According to Ku, “this emphasis on legal contractual arrangements for 
the exchange of scientific materials and reagents has now gone too far. Some universities now 
require their researchers to use MTAs before sharing materials, even when the researchers want to 
share materials without constraints. Companies also routinely require an MTA when sharing 
materials with university researchers, even materials that are not valuable to the company or 
purchasable by anyone on the open market. The experience of my colleagues and I—and the 
experience of most universities—is that very few MTAs result in intellectual property (IP) of value (or 
any IP at all for that matter!). And yet firms often try to exploit MTAs to 'capture' IP value.” Ku also 
makes several suggestions: “universities and companies consciously decide which materials warrant 
an MTA and which do not… researchers should reestablish the clear understanding and tradition of 
respect for other people's work in that researchers will not casually distribute materials received 
from others without the provider's consent… for materials that require an MTA, a company or 
university should post the agreement on a website for researchers and contracts people to review.” 
This could save time and resources for everyone. 
As counterpoint, Henderson argues that MTAs are important in protecting the institution’s interests, 
including but also beyond IP and revenue protection. “First, they ensure that the contribution of a 
provider scientist and the materials they transfer are properly acknowledged in downstream 
research… Second, MTAs provide important liability indemnification… MTAs act as a control point 
allowing the technology transfer office to identify any preexisting third-party obligations and 
determine if a transfer is legally possible.” Henderson also makes several suggestions for improving 
the MTAs, including: “create a 'nonprofit' outgoing MTA template modeled on the UBMTA and 
authorize their investigators to execute it… Universities should include a statement in their 
commercial licenses that states they retain the right to transfer patented materials to other 
nonprofit academic institutions for research purposes.”         
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Samson K. Data sharing: making headway in a competitive research milieu. Annals of Neurology. 
2008 Jul;64(1): A13-6. 
Data sharing is presented as a positive but difficult step for the scientific community to make. The 
author uses anecdotal and empirical evidence to present the view that data sharing is not 
widespread in science today. Issues of motivation by publication and patents, and a lack of 
enforcement of data sharing standards are identified as impediments to sharing. Samson discusses a 
number of positive data sharing initiatives, but concludes that ongoing lack of funding for research 
will reinforce the tendency for scientists to hoard data. 
 
Kaye J, Heeney C, Hawkins N, de Vries J, Boddington P. Data sharing in genomics--re-shaping 
scientific practice. Nature Reviews Genetics. 2009 May;10(5): 331-5. 
The authors discuss some of the difficulties that have been associated with the shift to data sharing 
in genomics and how these could be addressed. The four areas of focus are:  1) The difficulties of 
acknowledging individual contributions to the generation of data – three possible solutions 
suggested are: having large numbers of authors on a paper; including the original data producers as 
‘contributors’ rather than ‘authors’  on a paper; and recognizing the data sets themselves used in 
papers by some system which allows the original contributors to be recognized. 2) The way that 
these policies change the responsibilities towards participants – adequate consent requires the 
patient to be informed of how their data is to be used and the protection of the trust between 
[participant and researcher is vitally important. This is achieved by having a system where 
researchers can appeal that their data not be shared if doing so could compromise the 
confidentiality of participants. 3) The implications that this has for maintaining public trust – 
adequate measures of privacy protection and consenting are necessary to maintain public trust in 
researchers. 4) The new mechanisms that have been developed for oversight of access to data – the 
formation of data access committees to determine who has access to which data are one method of 
ensuring the goals of data sharing are pursued whilst still protecting participant and researchers 
interests. Having international regulations as well as national and regional regulations would add 
another layer of bureaucracy for researchers and could be a disincentive that does little to protect 
participants/researchers. 
 
Eastman, Q. Proteomics researchers solidifying principles for data sharing. Journal of Proteome 
Research. 2009 Jul;8(7): 3220. 
The authors report on a summit of proteomics researchers, journal editors and funding agency 
representatives which met in 2008 to discuss the future of data sharing in Proteomics. The summit 
concluded that it was best to share raw data but recognized that this varied based on the 
instruments used. The development of a common data format could overcome this, but would not 
be available for a number of years. They suggested that individual researchers should submit data 
upon publication but larger community funded projects should submit data as it is generated. 
  
Rodriguez H, Snyder M, Uhlen M, Andrews P, Beavis R, Borchers C, et al. Recommendations from the 
2008 International Summit on Proteomics Data Release and Sharing Policy: the Amsterdam 
principles. Journal of Proteome Research. 2009 Jul;8(7): 3689-92. 
The authors report on a one-day summit that aimed to begin defining policies and practices that 
would govern the release of proteomics data into the public domain. The authors point to the 
success in the field of genomics of sharing research data publicly. The summit decided that raw data 
accompanied by appropriate metadata were the most valuable information to share. The authors 
recommend cooperation between scientists, journals, and funding agencies, and emphasize the 
importance of central repositories having their own standardized metrics as necessary measures to 
improve data sharing.  
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*Nelson B. Data sharing: Empty archives. Nature. 2009 Sep 10;461(7261): 160-3. 
The author reports on how some data sharing infrastructures have been set up yet remain 
underutilized. After describing a number of these data sharing failures and some new initiatives the 
author suggests that a cultural shift is necessary in science before data sharing becomes common—
that is publications and data production need to be more equally valued. Another theme mentioned 
is that data sharing needs to be fast, easy and cheap in order to make it more successful and 
appealing to researchers.  
 
Birney E, et al. Prepublication data sharing. Nature. 2009 Sep 10;461(7261): 168-70. 
Rapidly releasing sequencing data before publication has allowed the field of genomics to develop 
and progress.  However, on the basis of the opinions of participants in a Toronto meeting, policies 
governing prepublication release of data need to be reviewed and renewed to cater to the changing 
research landscape and its requirement of a culture of data sharing. 
 
Schofield PN, Bubela T, Weaver, T, Portilla L, Brown SD, Hancock JM, et al. Post-publication sharing 
of data and tools. Nature. 2009 Sep 10;461(7261): 171-3. 
The authors focus on sharing in the field of mouse research, primarily the sharing of mouse types 
and murine embryonic stem cell lines. The authors suggest that there needs to be more sharing of 
mouse types through the use of repositories (currently only a third of all types of mice are available 
in this way). They point out that patenting of new mouse lines is not a financially rewarding 
endeavor, and suggest a shared research commons that makes data and tools more accessible to 
reasearchers. The authors advise that work needs to be done to ensure that shared data conforms 
to a consistent format and is accompanied by standardized metadata. Only then will data be made 
properly available to other researchers. 
 
Anderson BJ, Merry AF. Data sharing for pharmacokinetic studies. Paediatric Anaesthesia. 2009 
Oct;19(10): 1005-10. 
The authors review some of the pros, cons and unresolved issues with sharing of scientific research 
data, both generally and with reference to pharmacokinetic studies. Savings of cost, time and effort 
and the increased efficiency that this brings to research and the practical benefits that come from 
this research are noted as the main benefits of sharing. The reasons against data sharing noted 
include; primary researchers not receiving adequate recognition for their work, the closing off the 
possibility of future publications from data once it is freely available, and the difficulty in accurately 
interpreting another researcher’s data. The authors go on to describe some of the practical 
problems of sharing, including the costs of data storage and management, the question of 
ownership of data and authorship for publications using multiple data sources. 
 
Editors. Sharing data. Nature - Cellular Biology. 2009 Nov;11(11): 1273. 
The editors state the journal’s position on data sharing. It concludes: “Large reference datasets that 
benefit the wider community and that cannot be analysed efficiently by the data producers should 
enter the public domain without delay, as long as appropriate attribution and credit can and is given. 
Scientific culture has to change so that data is valued alongside publications.” 
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Guttmacher AE, Nabel EG, Collins FS. Why data-sharing policies matter. Proceedings of the National 
Academy of Science 2009 Oct 6;106(40): 16894. 
The authors acknowledge the advantages of data sharing but focus on the necessity of protecting 
the interests of those involved, research participants and especially researchers themselves. They 
suggest protection of participants interests be provided by adequate consent and confidentiality 
procedures and IRBs. They focus on the need to protect the interests of researchers by providing a 
period of time (6-12 months is suggested) when the producers of the data have exclusive rights to 
apply for publication. 

 
Singh JA, Daar AS. Intra-consortium data sharing in multi-national, multi-institutional genomic 
studies: gaps and guidance. Hugo Journal. 2009 Dec;3(1-4): 11-4. 
The authors focus on data sharing in an international consortium. They recommend that data 
sharing policies be established as early as possible and with contribution from developing world 
partners in the consortium. It is acknowledged that developing world researchers face more 
obstacles in utilizing shared data and it is suggested that developed world partners have a moral 
obligation to amend this by providing support and development of analysis skills to developing world 
partners. The authors recommend that consortiums have ethics committees to resolve clashes, 
which may arise between the interests of the consortium and one of its constituent members. 
Specifically, they recommend that publication of site-specific data should be delayed if publication 
would be against the interests of the consortium, unless delayed publication would cause a 
significant negative impact on the progress of science. 
 
Cormier et al. Protein Structure Initiative Material Repository: an open shared public resource of 
structural genomics plasmids for the biological community. Nucleic Acids Research; 2010 Jan; D743-
749. 
The authors discuss the Protein Structure Initiative Material Repository and how it overcomes some 
of the traditional problems with material transfer agreements.  This repository contains a plasmid 
annotation that includes the full length sequence, vector information and associated publications, 
and is stored in a freely available and searchable database. PSI-MR has also developed an expedited 
process MTA, in which they created a network of institutions that agree to the terms of the transfer 
in advance of a material request, and thus eliminates unwarranted delays. The authors hope that by 
creating such a repository they will help accelerate the accessibility and pace of scientific discover. 

Pisani E, AbouZahr C. Sharing health data: good intentions are not enough. Bulletin of the World 
Health Organization. 2010 Jun;88(6): 462-6. 
The authors argue that data sharing in the field of public health is both necessary and possible. They 
point to the success of data sharing in genomics as proof that the obstacles to data sharing – a lack 
of incentive for researchers to share, adequate mechanisms for sharing, and the potential for 
breaches of consent and confidentiality – can be overcome. They suggest that it is time for some 
organizations to take leadership in investing in and working towards increasing incentives to share 
data, improving data management and the formation of data libraries. 
 
Groves, T. The wider concept of data sharing: view from the BMJ. Biostatistics. 2010 Jul;11(3): 391-2. 
The author reiterates the position of the BMJ on data sharing. Groves contends that researchers 
who publish in the journal should include in their paper a statement that says what additional data is 
available and how to access it. Data sharing is consistent with the BMJ’s policy of open access and 
transparency in reporting medical research and has great potential to increase understanding and 
use of information. The challenges associated with data ownership, privacy and lack of incentives are 
acknowledged. 
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*Contreras JL. Prepublication data release, latency, and genome commons. Science. 2010 Jul 
23;329(5990): 393-4. 
An analysis of the latency-based framework based on genome commons leads to the conclusion that 
scientific information sharing and accessibility policies need to be tailored for the targeted discipline, 
as general policies may be too restrictive for certain scientific disciplines. 
 
Sommer J. The delay in sharing research data is costing lives. Nature - Medicine. 2010 Jul;16(7): 
p.744. 
The author highlights the delay in publication of data after its original development and the 
consequences of this for groundbreaking scientific discoveries. The author contends that the process 
of medical innovation is unduly dragged out because of a lack of collaboration between researchers, 
and that the lives of patients are the ultimate consequence of this. 

 
Cragin MH, Palmer CL, Carlson JR, Witt M. Data sharing, small science and institutional repositories. 
Philosophical Transactactions Series A Mathematical, Physical, and Engineering Sciences. 2010 Sep 
13;368(1926): 4023-38. 
The authors present a survey of a 19 researchers in varying fields of 'small science' (eg. geology, food 
science, civil engineering, biology etc.) The goal of the study was to ascertain scientists’ opinions on 
data sharing and more specifically on what, when and with whom they would be willing to share. It 
was found that although most participants were generally in favor of data sharing, very few were 
willing to share raw data, instead choosing tabular data, databases and images as the most 'sharable' 
data forms. Also, the minority would be willing to share data before publication or even immediately 
after (without an embargo period) publication. The authors use these findings to suggest that 
institutions who hope to set up data sharing networks take into account the diversity of data forms 
that would be shared, the expenditure needed to adequately acquire and present them, and the 
opinions of researchers on the difficulties and timing of data sharing. 
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Models for Change 

Wright, BD. The Economics of Invention Incentives: Patents, Prizes, and Research Contracts. The 

American Economic Review. 1983 September; 73(4): 691-707. 

The author analyzes the choice between three of the most common alternative means of public 

intervention in the research market, namely, patents, prizes, and direct contracting for research 

services. He attempts to illustrate why any of the three can be preferred using a model that pays 

explicit attention to differences in the informational roles of each of these alternatives. He concludes 

that different areas will be favorable depending on how quickly and to what degree researchers 

respond to incentives. On the whole, Wright argues that the range of situations in which a practical 

patent system dominates other feasible alternatives may be narrower than is commonly believed, 

while the relative advantages of contractual research and of prizes may be undervalued.  

 

Merz JF. Intellectual property and product development public/private partnerships. Final report to 

the WHO Commission on Intellectual Property Rights, Innovation and Public Health, May 2005. 

The author presents an interview study of US-based product development public/private 

partnerships (PDPPPs) focused on the development of new drugs, vaccines, and other products for 

diseases that disproportionately affect developing countries. The study aims to describe the range of 

models used to organize and fund each effort; the nature and comprehensiveness of intellectual 

property faced in the area, and the strategies and experiences of PDPPPs in IP issues; the number 

and nature of collaborative and licensing arrangements used to gain access to necessary IP and 

technologal know-how; and any problems faced and solutions developed to ensure freedom to use. 

The authors conclude that the PDPPPs studied are all actively engaged in dealing with the 

fundamental questions regarding the relationship between intellectual property and drug and 

vaccine development, yet it is too early to tell which model, if any, works better than the others and 

whether aggressive patenting and ownership strategies are effective in achieving their charitable 

goals more effectively than alternatives.  

 

Moran M, Ropars AL, Guzman J, Diaz J, Garrison C. Executive Summary For The New Landscape Of 

Neglected Disease Drug Development. Pharmacetical  R&D Policy Project. 2005 September. 

Executive Summary. 

The authors of this report take a strongly empirical approach to investigating known neglected 

disease drug R&D from 1975 to the end of 2004. Using a framework that suggests Pharmaceutical 

R&D’s aim is to improve health outcomes for developing country neglected disease patients, the 

authors focus specifically on policies and incentives that Western governments could implement to 

achieve this aim. After an analysis of private companies, multinational corporations, and a mixture of 

private and public sectors the authors offer recommendations for the future. Full Report 
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Ridley DB, Grabowski HG, Moe JL. Developing Drugs For Developing Countries. Health Affairs. 2006; 

25(2): 313-324. 

The authors propose that developers of treatments of neglected disease receive a “priority review 

voucher.” The voucher could save an average of one year of U.S. Food and Drug Administration 

(FDA) review and be sold by the developer to the manufacturer of a blockbuster drug. In a well-

functioning market, the voucher would speed access to highly valued treatments. Thus, the voucher 

could benefit consumers in both developing and developed countries at relatively low cost to the 

taxpayer 

 

Hynek P. The Hyper-commons: how open science prizes can expand and level the medical research 

playing field. Rejuvenation Research, 2008; 11(6):1065-1073. 

 The author proposes a program of voluntary Open Science Prizes that would draw large numbers of 

new players, who would in turn produce much new medical innovation, provide academic priority 

recognition, and develop a growing body of patent-beating prior art that would serve as public 

domain firewalls on a new supranational Hyper-Commons. He argues that such a commons would 

welcome thousands more entrants, thwart the over-fencing of private patents, speed innovation, 

and reduce costs.  

 

Chandrasekharan S, Kumar S, Valley CM, Rai A. Proprietary Science, open science, and the role of 

patent disclosure: the case of zinc-finger proteins. Nature Biotechnology, 9 Feb. 2009: published 

online.  

The authors examine the large patent estate now covering the engineering and use of zinc-finger 

proteins. Sangamo Biosciences owns the majority of patents in this area and has given the company 

a powerful monopoly. Although one would predict that Sangamo would license its technology in a 

manner that is both profit maximizing and enhances social benefit, they have tolerated an open-

science alternative to its proprietary platform. Regardless, the authors conclude that the patents in 

this area may be posing a barrier to academic research in the field, and that even though resolving 

deficiencies in patent disclosure might mitigate some access problems the patent may nonetheless 

be failing to fulfill its goal in promoting the progress of the useful arts.  

 

Maturano, A. When Speed Truly Matters, Openness Is The Answer. Bioethics. 2009; 23(7):385-393. 

The author analyzes the ethical implications of the two main competing methodologies in genomic 

research: J. Craig Venter’s “patent-and-publish regime” and John Sulston’s “open source” 

methodology. He concludes that while the patent-and-publish method is a transactional method 

based on the exchange of extrinsic goods, the free and open-source methodology is a 

transformational method based on a visionary ideal of science, which leads to prioritizing intrinsic 

goods in scientific research over extrinsic goals.  
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Maxmen, A. Driving Innovation: Ready, Set, Go! Cell. 2010 January; 140: 171-173.  

The author reports on the role of prizes in driving innovation. Maxman explains that prizes are on 

the rise, and have been steadily increasing in the past decade in science, engineering, environmental 

research, and space exploration. After presenting some of the background for prizes, she analyzes 

the challenges and advantages a prize system brings to the proprietary landscape.  

Bentwich M. Changing the rules of the game: addressing the conflict between free access to 

scientific discovery and intellectual property rights. Nature Biotechnology, Feb. 2010; 28(2)137-140. 

The authors present a novel and relatively easy solution to the secrecy threat entailed in patents and 

their undesired effects on the free access to scientific knowledge and to the advancement of 

biotechnological research. They suggest a mandatory provisional patent paper application 

procedure, largely based on the already available and internally recognized PPA procedure to 

mitigate secrecy threats. They also illustrate how PPPAs may promote earlier and fuller disclosure of 

novel scientific knowledge and provide an example justification for requiring patents to grant 

inexpensive licenses for use of their inventions by other parties.  

 Munos B. Can open-source drug R&D repower pharmaceutical innovation?  Clinical Pharmacology & 

Therapeutics, May 2010; 87(5):534-536. 

The author attempts to answer whether open innovation is the answer to a system that remains in 

crisis. He argues that although open innovation may be part of the solution, significant cultural, 

scientific, and regulatory barriers can prevent it from delivering on its promise. Munos concludes 

that while the drug industry shows remarkable growth in the networked R&D models, open-source 

research by itself is unlikely to repower innovation unless it is accompanied by concurrent changes in 

corporate culture and the behavior of other stakeholders.  

Moran N. Seeking the biotech eBay. Nature Biotechnology. 2010; 28(3): 200-202. 

 The author analyzes whether licensing of biomedical research over the internet in an eBay style 

fashion would be feasible. He argues that most people believe biotech intellectual property is not 

amenable to being packaged and sold on the internet. This being said, given some consolidation and 

a greater number of users, many think such a system could be useful eventually. If the websites 

worked, most feel they would be especially useful for buying and selling some categories of 

technology, such as materials, culture media, mouse models of diseases or biomarkers—areas in 

which the product is relatively simple.  

Alic J, Sarewitz D, Weiss C, Bonvillian W. A new strategy for energy innovation. Nature, 2010; 

466:316-317. 

The authors argue that the US government must make the Department of Defense a key customer 

for energy technology and make greenhouse-gas reductions a public good. They argue that the US 

government must include in its energy policy the nature of how innovation works. Instead of 

focusing money on R&D programs and financial subsidies, the government needs to treat innovation 

as a system, with a portfolio of policies adapted to the many technologies needed and their many 

evolutionary stages.  
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Melese T, Salima ML, Chang JL, Cohen NH. Open innovation networks between academia and 

industry: an imperative for breakthrough therapies. Nature Medicine. 2009 May; 15(5): 502-507. 

The authors present an imperative they believe will help facilitate collaboration through an open 

innovation network between academia and industry. They provide a strategy that encourages the 

adoption of new attitudes about sharing information, managing the industry-academic 

collaborations as they would an investment portfolio, and creating new innovation models. They 

conclude that such interaction will continue to have an important role in developing better 

treatments, and any private company that wants to fully capitalize on such partnerships will need to 

take into account the interests of both parties. However, is it only by identifying areas of 

precompetitive research and pooling their resources that private companies will ultimately be able 

to develop therapeutics and testing technologies that break completely new ground.  

 

Fini R, Nicola L, Shane S. Inside or outside the IP system? Business creation in academia. Research 

Policy. 2010; 39: 1060-1069.  

The authors analyze a sample of 11,572 professor and found that, contrary to belief, much academic 

entrepreneurship occurs outside the university intellectual property system. About 2/3 of businesses 

started by academics were found to be not based on disclosed and patented inventions. The authors 

also illustrate that individual characters, departmental and organizational affiliations, and time 

allocation of academics that have started business outside the IP system are different from those of 

academics that have started businesses to exploit disclosed and patented inventions. The authors 

conclude that a sizeable portion of academic entrepreneurs engage in commercial activity that lies 

outside the formal university IP system and that characteristics of the academics that start non-

patent-based companies are not well represented by their colleagues who start businesses based on 

patents. The implications of their study on policy are discussed.  

 

Joly Y. Open biotechnology: licenses needed. Nature Biotechnology. 2010 May; 28(5): 417-419.  

The author discusses several innovation models and explains why open biotechnology, while idea, 

has ultimately failed to deliver on its promises. One of the main obstacles that stands in the way is 

the need to develop simple, efficient, and legally valid open licenses to support projects. The author 

concludes that with time and the increasing number of projects that favor open innovation, new 

models can be developed that address the existing challenges.  
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About the Hinxton Group 

In early 2004, members of the Stem Cell Policy and Ethics Program (SCOPE) at 
the The Johns Hopkins Berman Institute of Bioethics began developing a new 
project, planning to bring together an esteemed, international and 
interdisciplinary group to explore the ethical and policy challenges of 
transnational scientific collaboration raised by variations in regulations 
governing embryo research and stem cell science.  While this project was 
originally planned as a single meeting in Hinxton, UK, the delegates, calling 
themselves the ‘Hinxton Group’, decided that there were additional 
challenges they would be able and willing to address, and that this group 
should not dissolve. Coordinated by a US/UK steering committee, the Hinxton 
Group is comprised of a growing body of individuals interested in ethical and 
well-regulated science. 

 

Previous Hinxton Group Meetings: 

Transnational Cooperation in Stem Cell Research  
 
This meeting brought together an esteemed, international and interdisciplinary group to 
explore the ethical and policy challenges of transnational scientific collaboration raised by 
variations in national regulations governing embryo research and stem cell science. 

The specific objectives of the project were to: 1) identify the primary challenges faced by 
scientists, universities, and journal editors with respect to international collaboration in stem 
cell research, 2) determine the extent to which it may be possible to develop guidance for 
conduct that could be useful across national boundaries and national legal regimes, 3) 
explore the role of oversight and data sharing in international research, 4) explore the 
question of oocyte donation and related issues, and 5) identify forward-looking strategies to 
foster the scientific and ethical integrity of research in a global context. 

With the generous support of our funders, the international group – including scientists, 
clinicians, ethics & policy experts, lawyers and scientific journal editors – convened for a 
three-day meeting, February 22-24, 2006, at the Wellcome Trust Conference Centre, located 
in Hinxton, Cambridge, UK.  This meeting resulted in the drafting and dissemination of a 
Consensus Statement outlining a set of principled recommendations for how work in this 
area ought to proceed in the context of national variations in policy. 

 Meeting Overview 
 Reference Materials 
 Funders 
 Meeting Participants 

 

Science, Ethics and Policy Challenges of Pluripotent Stem Cell -Derived 
Gametes 
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Immediately following the 2006 meeting, Transnational Cooperation in Stem Cell Research, 
members of the Hinxton Group Steering Committee, in collaboration with members of 
the Stem Cell Policy and Ethics Program (SCOPE) at the The Johns Hopkins Berman Institute 
of Bioethics began developing a follow-up project exploring the Science, Ethics and Policy 
Challenges of Pluripotent Stem Cell-Derived Gametes. 
The specific objectives of the project: 1) Create a road map for the benefit of policymakers 
and the public, providing best estimates of projected time horizons and relevant contextual 
information for likely scientific and clinical applications related to PSC-derived gametes; 2) 
Provide thorough, informed, forward-looking analyses of the challenges to societal 
regulation of the research and applications related to PSC-derived gametes (e.g., in the areas 
of somatic cell nuclear transfer research, assisted reproductive technology research and 
practice, and germ line modification); and 3) Provide guidance regarding appropriate 
oversight and ethically acceptable modes of pursuing this research, thereby reducing the 
likelihood that diversity in international response will result in obstacles to ethically and 
scientifically defensible research similar to those raised by existing differences in national 
policies governing stem cell research and nuclear transfer. 

With the generous support of our funders, the international group – including scientists, 
clinicians, ethics & policy experts, lawyers and scientific journal editors – convened for a 
three-day meeting, April 9-11, 2008 at the Wellcome Trust Conference Centre, located in 
Hinxton, Cambridge, UK.  The immediate result of this meeting was a Consensus 
Statement outlining a set of principled recommendations for how work in this area ought to 
proceed in the context of national variations in policy. 
 
 Meeting Overview 
 Hinxton Group Members 
 Reference Materials 
 Funders 
 Meeting Participants 

 

Publications: 
 
Consensus Documents: 
 Transnational Cooperation in Stem Cell Research, February 22-24, 2006 [view pdf here] 
 Science, Ethics and Policy Challenges of Pluripotent Stem Cell-Derived Gametes, April 9-

11, 2008 [view pdf here] (Español)/ (Italiano)/ (中文) 
 

Scholarly Publications:  
 Mathews DJH, Donovan PJ, Harris J, Lovell-Badge R, Savulescu J, Faden R (2009) 

Pluripotent stem cell-derived gametes: truth and (potential) consequences. Cell Stem 
Cell, 5(1): 11-14. 

 Mathews DJH, Donovan P, Harris J, Lovell-Badge R, Savulescu J, Faden R (2006). Science 
and Law: Integrity in International Stem Cell Research Collaborations. Science313, 921 

 Faden R (2006). The Road to Balanced Oversight. Science 313, 891 
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