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Abstract
Emerging technologies have gained notoriety as a catalyst of socioeconomic progress, but have
also inspired a revolution in ethics. Here, we provide an overview of ethics in stem cell-based
therapies and offer a compelling argument for a need to establish an Ethics Research Consortium
that will be tasked to assemble an interdisciplinary panel of experts who will apply ethical
principles to analyze the social merit relative to the economic incentives of this emerging
technology. Milestone studies on cell therapy in Parkinson’s disease and stroke over the last two
decades were the focus of this commentary. The major criterion for study selection was based on
public opinion, scientific discussion, and government reactions generated by these pioneering
studies. Original data from the selected studies are presented. Interpretation and discussion of data
captured the prevailing views of the public and scientific community, as well as the government
regulatory and oversight decisions (i.e., ban on embryonic stem cell research funding). Lessons
learned from two decades of cell-based therapies indicate that poor management of the public
discourse of ethics concerning emerging technologies might have contributed to misperceptions
within both the public and the research community that have hindered the progress of scientific
innovation and even delayed the clinical application of potentially life-saving treatments to
critically ill patients. We propose the creation of a Consortium that will evaluate how these novel
ethical issues in emerging technologies are addressed under current oversight and regulatory
structures and where there may be gaps and need for revised or new public policy approaches.
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The emergence of new technologies is typically accompanied by a host of unique ethical,
legal, and social issues. In the past, poorly conceived approaches to examining and
managing the public discourse of ethics concerning emerging technologies have led to
public misperceptions of science that have distorted, deterred, and even halted the progress
of real public deliberation regarding the goals and goods of scientific innovation. Although
cell-based therapy has been around for a century, this controversial treatment caught the
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public’s attention only in the late 1980s when human fetal tissues harvested from elective or
spontaneous abortions were used as donor cells for transplantation in Parkinson’s disease
(PD). The University of South Florida (USF) Department of Neurosurgery and Brain Repair
was one of the few medical centers world-wide that conducted fetal tissue transplantation
(6,10). Even early on, ethical concerns have surrounded fetal tissue research; in particular
we were sensitive to the public perception of donor mothers as well as the aborted tissues
(18). Other research institutions, including Georgetown University, argued against the use of
fetal tissue in medical treatment and research, both on ethical and scientific grounds. Public
sentiment against the therapeutic use of fetal tissue climaxed when the media exaggerated
the scientific report that PD patients transplanted with fetal tissues displayed no recovery or
even worsening symptoms compared to controls (5). Numerous rebuttals, via position
articles and stem cell society symposium discussions from the scientific community,
including USF Department of Neurosurgery and Brain Repair, called for clarification of
these “negative” results to make it clear that the cells implanted in the patients in that study
were processed differently than those implanted in other fetal tissue transplant procedures
(i.e., lack of extensive cell culture manipulation), among other varying transplant protocols
(e.g., dosages, severity of illness, etc.) (3,7). In hindsight, the failure to address these issues
in a comprehensive manner played a key role in the public confusion about the findings of
this clinical study.

Scientists also encountered logistical issues in the use of fetal tissue. Several fetuses were
needed for transplant in one patient, which made the therapeutic use of fetal tissue
impractical. A solution was to find alternative nonfetal cell sources that could be expanded
and manufactured under quality controlled and assured conditions, thereby providing an
ample and safe supply for transplant therapy. Such an approach had the advantage of
avoiding both ethical and scientific problems. To this end, we provided the pivotal research
studies for the world’s first clinical trials allowed by the U.S. Food and Drug Administration
(FDA) for use of nonfetal, cultured human neural progenitor cells for implantation in stroke
patients (4,9). However, these cells were cancer derived, leading to public fears of
tumorigenesis (8,14). Safety issues became front and center in the cell therapy controversy.

The introduction of embryonic stem cells again catapulted the development of nonfetal cell
therapy to the forefront of public attention. A point of controversy was that neither the
public nor the government differentiated between an embryo and fetal tissue, and defined an
embryo as a human life. About the same time that this debate was being played out in the
media, there was further public worry that stem cell research could lead to human cloning.
Human embryonic cell-based therapies became equated with the violation of human dignity.
This perspective intensified with the ban on National Institutes of Health (NIH) funds for the
support of embryonic stem cell research, a ban upheld throughout the 8 years of the Bush
administration (11).

The pros and cons of this stem cell moratorium have been debated, and have prompted
initiatives among states, most notably California, to pass legislation for the funding of
embryonic stem cell research (17). Nonembryonic, adult stem cell research flourished during
these years (2,19), with the FDA approving clinical trials in 2008 on human bone marrow-
derived cells based on our pre-clinical data (1). In March 2009, President Barack Obama
halted the stem cell research funding moratorium, noting the potential of these cells in
treating human disorders for which no reliable treatment methods have been established
(16). Thereafter, the National Institutes of Health released the Guidelines for Human Stem
Cell Research, which became effective on July 7, 2009 (12).

Lessons learned through the history of cell-based therapies suggest that the public is easily
swayed by the media, that reactive solutions by policy makers endorse public
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misperceptions, and that there is a lack of effective communication between scientists and
the public that can be exploited by the media. The key issue here is neither malicious intent
on the part of the media nor the resolution of a controversy one way or another because the
swaying occurs in both directions. The key issue is the determination of an appropriate
mechanism for public discourse and policy making in light of developing technologies. In
particular, the public appears to be most affected by controversial elements in emerging
technologies that create unreasonable hope in or fear of the technology. Although there may
or may not be any valid reason for such hopes or fears, the media may be too quick to
capitalize on these hopes and fears with its dual objective of reporting facts while making
the news marketable. It is evident during emergence of a novel technology, such as stem-cell
based therapies, that public sentiment, economic potential, and politics can be a powerful
impetus for policy making and the direction taken by the research.

Ethical, legal, and social issues, when they are considered at all, are typically considered
after the science is well under way and the resulting analysis fails to produce meaningful
prospective guidance. Underlying the appreciable media hype and public discourse is the
less discernible but fundamental quandary that the ethics of stem cell research is neglected
criterion under current oversight and regulatory structures, in public perception, government
policy making, media treatment, and scientific conduct. While some ethical discourse has
taken place now with respect to stem cell research, the ethical issues arising in all stem cell-
based therapy research, including intellectual property, commercialization, privacy, research
participation, risk analysis, and conflicts of interest, have not been given sufficient
consideration either in policy development or during regulatory assessments of protocols
involving this emerging technology. Based on our experience serving in NIH study sections
and other federal (U.S. Department of Veterans Affairs) and national (American Heart
Association) agencies, and statewide foundations funding stem cell research, and in
submitting grants and Investigational New Drug (IND) applications to NIH and FDA,
respectively, there appears no solid guidance on requirements to satisfy the ethical issues
enumerated above.

The still emerging technology of stem cell-based therapies serves as a logical focal point as
we establish a process for the ethical review of this and other emerging technologies. Stem
cell-based therapies incorporate many of the unique ethical, legal, and social concerns that
are inherent in emerging technologies. The issues of privacy (preserving confidentiality of
tissue donors and maintaining cell banks with their controversial storage of DNA material),
intellectual property (the patenting of stem cell lines world-wide and the recent transition to
the use of blood cells for induced pluripotent stem cells), commercialization (the current
existence of dozens of companies licensing stem cell technology for further development),
conflicts of interest (managing relationships between academia and the commercial entities
that desire to license discoveries relating to cell-based therapies), and safety (the concerns
about tumorigenesis in transplanting stem cells) all are significant in the context of this
novel scientific technology.

Through the establishment of an Ethics Research Consortium, it is expected that the ethical,
legal, and social issues surrounding stem cell-based therapy will be identified and analyzed
through an interdisciplinary approach and that meaningful guidance for regulatory agencies
and other policy-making bodies will be produced. For example, the Consortium can provide
ethically based regulatory options to the NIH in its ongoing development of guidelines for
all stem cell research. The emphasis on a proactive over a reactive approach on ethical
issues surrounding the use of stem cells will be a major distinguishing challenge for the
proposed Consortium. In particular, it is envisioned that a Consortium will further implore
the FDA to add a review of ethical issues, in addition to the routine safety and efficacy
criteria, in approving clinical trials of stem cell therapy.
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Our approach to addressing public perceptions regarding emerging technology hinges on
public opinion, which has many definitions. A widely accepted one defines public opinion
as the aggregate of the expressed views of individuals on issues of public interest. Our first
challenge in the area of public opinion is to determine what the public opinion is on issues
pertaining to stem cell-based tissue engineering research and therapies. Once determined,
the challenges with respect to public opinion that are addressed by our proposal are
threefold: 1) how to recognize and integrate public opinion into the policy-making process;
2) how to determine in the midst of differing opinions whether or not there is a general sense
of the common good stem cell research is to achieve; and 3) whether public opinion on the
various ethical issues can be integrated by education or other means in order to promote a
course of action most likely to promote health and to enhance the common good.

To establish baseline data regarding the public’s views on unique ethical, legal, and social
issues concerning stem cell-based tissue engineering and eventually other emerging
technologies, the Consortium will conduct three initial focus groups with opinion leaders in
the community (Baseline Focus Groups) with the purpose of obtaining baseline opinions,
views, beliefs, and concerns about stem cell-based tissue engineering research and therapies.
A potential problem with the focus group approach is that results from focus group sessions
cannot be generalized. However, focus groups have been quite successful in identifying
issues that can be explored further using other research methodologies. Because the public
opinion sought is to identify the public’s issues and concerns, we believe that the focus
group approach will be adequate for purposes of our proposal.

For integrating public opinion into the policymaking process, the Consortium will conduct a
second set of three community focus groups with the same individuals involved in the
Baseline Focus Groups. In this second set of focus groups (Educational Focus Groups), the
Consortium will educate the focus group members on the current scientific information and
will introduce the policy and regulatory recommendations developed by the Panel from the
feedback obtained from the first group to address the unique ethical, social, and legal issues
attendant to stem cell research and therapies. The Consortium will then ask the focus group
members to return to their communities, to think over and discuss the recommendations and
to consider whether the policy and regulatory recommendations proposed by the Panel
adequately address the concerns of the community members represented by the focus group.
After a sufficient period of time, the focus group members will be asked to return for a third
and final focus group (Educational Follow-Up Focus Groups) to give their considered
feedback on the policy and regulatory recommendations. The focus group members’
feedback will be incorporated into the final policy and regulatory recommendations that will
be included in a report documenting the Panel’s activities (the Consortium Report).

In determining whether public opinion on ethical issues can be integrated into policies that
reflect a broad vision of the common good, we envision Educational Follow-Up Focus
Groups, whereby focus group members will be reinterviewed to assess their opinions, views,
beliefs, and concerns about stem cell-based tissue engineering research and therapies using
the same questions asked in the Baseline Focus Groups. Data will be collected and analyzed
to determine whether the opinions, views, beliefs, and concerns of these focus group
members have changed in response to the education provided on the scientific information
and/or in response to the recommendations crafted by the Panel to address their ethical,
social, or legal concerns. The focus group members will also be asked, if their opinion has
changed, to what they attribute the change. We will then analyze the data obtained to
determine whether the positions on the ethical issues changed for these focus groups.

To confirm the results, each original focus group member (i.e., those who participated in all
of the first three focus groups) will be asked to identify constituent within their community
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that would be willing to participate in a final focus group to solicit the constituent focus
group’s baseline opinions on stem cell research and therapies (Constituent Opinion Focus
Group). The original focus group members will be directed to provide educational materials
to the selected constituent in a package including some or all of the following: an
informational brochure explaining the scientific information, a link to an identified
informational website(s) where the ethical issues of stem cell research are discussed, the
recommendations crafted by the Panel to address the ethical issues, and any other training
modalities determined by the Consortium. The original focus group member will also be
requested to discuss the issue with the identified constituent. The Consortium will then
conduct a Constituent Opinion Focus Group with the purpose of obtaining baseline opinions,
views, beliefs, and concerns of the constituent about stem cell-based tissue engineering
research and therapies. Data will be collected and analyzed to assess the opinions, views,
beliefs, and concerns of the constituent focus group members. Through this approach we
will assess whether public opinion on ethical issues represented by the selected focus groups
is fixed, or whether it changes in response to the education provided on the scientific
information, the group discussions of benefits and harms related to this research, and/or in
response to the recommendations crafted by the Panel.

The overall impact of establishing the Ethics Research Consortium will be the
unprecedented, deliberate, and proactive assessment of public opinion about stem cell
research, which will form the basis for soliciting revisions to or creation of institutional,
state, national, and even global regulatory oversight on this emerging technology. The
Consortium should recognize the multifaceted underpinnings —catalysts and impediments
—to the direction and progress of stem cell therapy and seek to address critical barriers to
the understanding both by the public and the research community of the desired potential of
stem cell therapy. For example, communication of stem cell science is currently reliant on
the mass media, which has resulted in many misperceptions of stem cells, and also ill-
advised government policies. The Consortium’s activities should be designed to close the
gap between science information and the public’s sense of the common good, and to provide
evidence-based ethical tools for policy making. In tackling the multifaceted challenges
posed by emerging technologies, the Consortium needs to accommodate a multidisciplinary
and multipronged approach. Such an innovative strategy will empower the Consortium to
direct public forums, to critically analyze the social costs and merits of alternative regulatory
options, and to develop training programs on ethics and emerging technologies, all of which
are thematically focused on the overarching goal of bridging the gap between science and
the common good as a pathway towards a well-informed, educated, and evidence-based
government policy making.

The Consortium will be established via formation of a “think tank” within an educational/
research institution consisting of academic scientists, ethicists, and policy experts, as well as
opinion leaders from both public and private sectors. Through regular discussion forums and
surveys, an assessment of public opinion, using the ethical parameters mentioned above
(e.g., the common good, intellectual property, commercialization, privacy, research
participation, risk analysis, and conflicts of interest), will form the basis for the
recommendations of the Consortium about regulatory oversight. A position paper will be
published in a peer-reviewed journal, and sent as an open letter to NIH, FDA, and other
agencies with interest in stem cell research. The strategy is to augment the currently
available guidelines of NIH, FDA, and other agencies in resolving ethical issues in stem cell
research during the reviews of grant protocols and IND applications.

Our proposed Consortium will be responsible in recognizing and integrating public opinion
for policy making in stem cell research. Embedded in this mission is to disseminate our
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results to the public and the funding agencies, in the hope of allowing transparency and
promoting public accountability of stem cell research using public funding.

In summary, the overarching goal of the Ethics Research Consortium is to integrate public
opinion and the public’s desired good with the dynamically evolving stem cell-based
therapies utilizing evidence-based scientific research, proactive government policy making,
and responsible communication. The Consortium’s work will be the proof of concept for an
ethics committee within an institution tasked to assess the prospective application of ethics
and ethical questions in novel technologies by a governing entity, such as an oversight or
regulatory body. Moreover, whereas the initial focus of the Consortium is in stem cell
technology, the proposed research tools (public forums, surveys, gap and risk assessments,
interviews, etc.) can be modified to examine similar ethical issues associated with other
emerging technologies such as nanomedicine and bioengineering (13,15). In addition, pilot
studies for the Consortium can start at the community level, but subsequent large-scale
studies should target the national level as an ultimate desire to better understand national
public opinion on emerging technologies. The transition from community level to national
representation may benefit from philosophical and policy reflections of a participatory
democracy. Such national representation should provide solid and comprehensive guidance
from the American population that will be critical to public policy making. Finally, the
recognition that rapid progress in medical breakthroughs in stem cell research, while
arguably dictated by science, is equally at the mercy of socioeconomic and political
incentives, as well as public perception, should be a key rallying agenda for the Consortium
to foster better coordination between public opinion and public policy to help ensure that
polarized public discourse does not deter progress toward the good of each and all.
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