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I. Introduction
The Ethics and Policymaking Core of the Centre de recherche en droit public (CRDP), Université de Montréal, has been examining the issue of governance in relation to large-scale population biobanks.  Specifically, we have been working to develop a model governance framework that population biobanks can use as a guide when considering their own governance needs.  This research has been based on the practice of existing P3G-member biobanks and we thank them for their contribution to this work.  This paper discusses the background to our work and presents a draft model framework based on our findings.

Governance has been defined as:

The process of policy orientation and management that guides and regulates research under ethical and scientific norms so that the results can be used for the benefit and improvement of the health of the population.

If due consideration is not given to the governance of biobanks, the consequences are serious.  First, through scientific or ethical misconduct, or mismanagement, the biobank might lose their funding; or the trust, support and participation of the public.  Second, without a clear governance framework, population biobanks may err by adding multiple layers of oversight, mistakenly believing these will enhance public trust when it may instead be limiting its ability to conduct research, due to added bureaucracy.
The different aspects of biobank governance have been investigated from many angles and we appreciate their insights into this topic.
  The goal of the Ethics and Policymaking Core has been to determine if a model governance framework can be extrapolated from existing practice.  If so, such a model could be used as a tool to aid the biobank community.  Our research into this question builds on our previous work,
 as well as information provided to us by those affiliated with P3G-member biobanks on the specific governance mechanisms that they use.  
Drawing preliminary conclusions, we acknowledge that there are many different governance mechanisms and an exhaustive examination is beyond our remit.  For this paper, we will focus on the more generally applicable mechanisms used by biobanks, examining in greater detail some of the frameworks and mechanisms used by them.  We look at governance mechanisms from two perspectives: those external to the biobank and those internal to it.  Next, we examine when these mechanisms are used in the lifecycle of a biobank.  Finally, we propose some recommendations and a generic model for biobank governance.

II. Governance mechanisms and frameworks
Governance frameworks have been described generally as, “…the agreements, procedures, conventions or policies that define who gets power, how decisions are taken and how accountability is rendered.”
  Within these frameworks are individual mechanisms, each designed to address specific issues.  There is no one policy and no one response to any policy.  Governance requirements and the responses to those requirements flow continuously between actors.  Every actor that is imposing responsibilities on a biobank is also itself responding to a requirement (Figure 1).  As this is a complex series of interactions, we have tried to define some of these actions, indicate whether they are external or internal drivers and when they might be occurring.
Figure 1. Interactions between some societal and biobank-specific governance mechanisms
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A. External governance mechanisms
For this paper we define an external governance mechanism as one that creates a responsibility over which a biobank has no control but must fulfill. We highlight five examples:

1. Legislation and regulations – Several countries have in place specific legislation governing biobanks. Other countries rely on existing legislation (e.g., data protection, research with human subjects).  All countries will have in place some legislation, regulations, professional guidelines and other instruments that must be taken into account when conducting or overseeing biobanking activities. Overarching international ethics guidelines and codes of conduct are also relevant.
2. Socio-cultural norms – Every society or culture has differing value and norms.  In order to gain acceptance, the goals of the biobank, and the ways in which those goals will be met, must fit within these legal, ethical and social boundaries.  Social acceptance and public support is necessary in order for projects to receive funding and recruit participants, although its importance or necessity can differ between or within countries.  For example, public engagement can be seen as a necessity in western societies, but not in others.
3. Funders’ requirements – Funders can fall into many categories.  Their contribution can be considered public, private, charitable, etc.  All funders will have guidelines and requirements that grantees must follow.  Non-compliance may jeopardize the research.  More indirect forms of governance are the ability of funders to direct the path of science through allocating money in areas of interest to them and thus to society (e.g., funding streams dedicated to a particular disease such as cancer, or a technology such as nanotechnology) or requiring that the institutes where researchers are located adhere to their requirements.
4. Scientific peer review (of the biobank) – The project must receive approval from a peer review committee.  This is often part of the funding process, with peer review organized by the funding body.
5. Ethics and privacy review (of the biobank) –Biobanks are considered research studies. Thus projected plans (e.g., overall plans for the biobank itself, its consent materials, recruitment plans, security measures, etc.) must undergo ethics review and receive approval.  Then, as plans change or are refined, additional rounds of ethics and privacy review may be required.
    Figure 2. External governance mechanisms
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B. Internal governance mechanisms

An internal governance mechanism is one that the biobank has created to fulfill a certain requirement or role.  Some internal mechanisms may be mandated; some may be needed because no existing body can fulfill the requirement and it is judged necessary in order to achieve ‘good governance.’  The following are examples of some internal governance mechanisms:
1. Public engagement – Public engagement helps researchers to judge the public’s concern and acceptance of the biobank and allows them to design their study appropriately.
  Public engagement can take many forms based on the context and culture of the country or population, such as forums, interest group activities, town hall meetings, surveys, committees, etc.
2. Scientific advisory/oversight (of biobank) – These committees provide advice to the project’s team members on the scientific plan for the biobank.  Their membership is often international, including experts in, for example, genetics, epidemiology and biostatistics.

3. Ethics advisory/oversight (of biobank) – As with the scientific advisory committee, this committee provides advice in the areas of law, ethics, public understanding, etc.  Members may be lawyers, ethicists, social scientists and representatives of the population being studied.  These committees may be internal to the biobank, or, in some cases, external and independent.

4. Sample and data storage/laboratory practices – These committees oversee the quality control, quality assurance and data protection policies used when handling and storing samples and their derived data, as well as other data from participants (e.g., questionnaires, body measurements, etc.)

5. Data access – Data access committees oversee the processes that govern researcher access to the biobank’s samples and data.  These can be internal or external to the biobank itself.  The review of access requests must be proportionate, balancing the needs of researchers with the potential benefits and risks to participants and society.
Figure 3. Internal governance mechanisms
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C. Governance mechanisms and the lifecycle of a biobank 
Just as with other long-term projects, at any one time various requirements will appear and different mechanisms will be needed.  Some will be one-time events, while others will remain stable throughout the life of the biobank.  Every biobank process is unique, but based on existing data, some generalities can be made.  We group the mechanisms we have already discussed into three stages: before, during and after.  We recognize that some mechanisms will naturally cross between these time periods; for example, the ethics approval process for the biobank will begin near the end of the ‘before’ stage and end sometime at the beginning of the ‘during’ stage.  But, as with other mechanisms that cross stages, it has been placed in the ‘before’ stage as that is where it first appears.
1. ‘Before’ – This is the planning, design and creation stage.  A majority of the mechanisms in this category will be external ones to which biobanks must respond (or of which they must be aware).  Very early in the process there will be discussions with funders, examinations of existing law and regulations, and public engagement exercises.  As plans and designs are consolidated, formal applications must be made to funders as well as ethics committees for approval to commence work.  
2. ‘During’ – Next is the set-up and operations phase.  Here the focus will naturally shift to internal mechanisms, once it is clear what the biobank needs to deal with (external requirements) in order to proceed with work.  The biobank now needs to put into place mechanisms to fulfill those requirements.  These include putting in place an executive committee to manage operations, scientific and ethics evaluation and approval, and sample and data handling processes.
3. ‘After’ – After, in this context, refers to the time after the biobank has been operational and data and samples have been collected.  At this point, researchers, both internal and external, will want access to them for study and validation purposes.  Data access policies and procedures and intellectual property management will need to be created and put into place.  Procedures also might be put in place to allow for research results to be returned to the biobank.  Methods for communicating the results of research projects using biobank data and for ways to enable and encourage public input will also be explored.
Figure 4. Governance mechanisms and approximately when they appear in the lifecycle of a biobank
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III. A model governance framework
Using a combination of the governance mechanisms we have discussed, a biobank will create a governance framework.  This collection of mechanisms, the external and internal bodies, committees, legislation, guidelines, etc. that we have discussed, will serve to ensure that the biobank is acting within its remit, at any particular time.  It also serves to keep the biobank within the applicable laws and regulations, as well as the cultural and ethical requirements, of the particular society in which it is located.  It will reflect a biobank’s ‘character’ and give it its specific identity.  To achieve this, based on examining existing biobanks, we suggest the following model governance framework:

Figure 5. Generic model of a biobank governance framework
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1. International Scientific Advisory Committee –The Committee in this model provides advice on the science and the governance of the biobank.  Its membership is international in nature and may have experts in fields such as epidemiology, genetics, medicine, law, ethics, and social sciences, as well as representatives of the population being studied.
2. Scientific Oversight Committee – This Committee would provide more specific scientific advice, such as on the epidemiology of the project, the interactions with physicians, etc.
3. Ethics Oversight – It would be the remit of an Ethics Oversight Committee to oversee the ethical conduct of the biobank, (e.g., data protection questions, consent issues, legal questions, etc.)  Depending on the legislation and data security mechanisms in place, in some cases, this Committee may be needed to approve the ethics of requests for access to data and samples (in addition to the Data Access Committee).
4. Biobank Steering Committee – The Steering Committee would manage the day-to-day operations of the biobank.
5. Laboratory Bio-safety Committee – This Committee would oversee the handling (i.e., requirements for collection, storage, labeling, etc.) of the samples collected. 
6. Data Access Committee – The Data Access Committee would create guidelines for access to its data and samples, set up a system for access, and review and decide upon requests from researchers.
According to our research, these represent the ‘core’ committees that biobanks use.  However, many biobanks have other types of committees, such as those looking at public engagement, epidemiology and data security issues.  The question is whether a biobank must have a dedicated committee for each of its activities, or whether the core committees cover these issues as well.  It will be up to the biobank as to whether it wishes many or few committees, as long as some mechanism is in place that addresses the fundamental requirements a biobank must meet.  

We also recognize that there will be tensions between internal and external mechanisms, as well as the stakeholders within these groups.  For example, in the area of data access, investigators want to have access to well-characterized data that is linked with up-to-date personal health, lifestyle and environmental information in order to carry out their studies.  On the other hand, research ethics review bodies will require that personally identifiable information be kept confidential.  Biobanks will need to be aware of such conflicts and establish ways, using the mechanisms available to them and within their own context, to balance these. 
As no two biobanks are alike, they will not use all of the same mechanisms or design common mechanisms in the same way.  However, at a minimum, we would suggest that biobanks, in creating their governance framework, seek to ensure the following:

Scientific Aspects 
· The research conducted will advance science and benefit the population and individuals in the future. 

· The resource’s procedures and activities will receive regular independent scientific review. 

Ethical Aspects 
· The confidentiality of personal information will be protected. 

· The resource’s procedures and activities will receive regular independent ethics review. 

· All requests for access to data and samples will be reviewed at some level. 

· The resource will comply with all relevant legislation, guidelines and standards. 

Expertise 
· There will be expert representation on all governance and oversight committees as appropriate (i.e., epidemiologists, bioinformaticians, sociologists, geneticists, etc.) 

Communication Aspects 
· The population will be kept generally informed of the research conducted using their data and samples. 

· Participants will be able to register their comments, queries and complaints to the resource, with the assurance that any complaints will be addressed.

IV. Conclusion

It is impossible to say what is ‘adequate’ in terms of a governance structure for biobanks.  However, at a minimum, biobanks can seek to follow the general principles for good practice set out above by creating a governance structure that responds to the needs and expectations of participants as well as the requirements imposed on it. Most importantly, a careful examination of existing ethical norms including international guidance but especially applicable laws and regulations will serve to determine the degree of governance required. Before adopting biobank specific legislation or a heavy-handed system of committees, the adequacy of current ethics review structures, laws and other normative instruments and procedures should be carefully examined. It would be sad indeed if governance defeats the very purpose of the resources – providing an accessible tool for research.
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