
' .. 


7/13 

NOTE TO BRUCE REED Ah'D CHRIS JENNINGS-


The National Bioethics Advisory Commission is llleeting today in Cambridge, MA. and 

is expected for formally vote on'its draft report. Attached arc the existing Q and As. 

which we plan to stick to today if asked about their &c1iOIl::l. 


1have not sent these to OSTP-let me know ifyoujd like me too. 


Melissa 
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For !ntenwl U'Qc Only Stem Cell Q&A's June 28, 1999 

National Bioedtics Advlwry Comnris.~an and Stern Cells Questions IUlO t\.tl$wcrs 

Q. Same '(I!.Search ha.~ shtlwn that adult stern t;ells can produce many of the same cells and tissues of the 
body thlll ,',ould be developed using 
pluripotent stenl celts derived from human embryos. Why wouldn't NTH jusl fund research using adult stem 
cells? 

!\. Rctlcnt reseiltch with 11 number of adult stem cells ltugsesrs mat adult stem cellI! pr..:violliily th<>u~t to be 
cl)lnlnitted to the ~k.'Velopme.nt ofone Ijru.: of specialized cells may have more flexibility than previously 
though1. These iu:e preliminary results, but iflhb finding hoids true for human adlllt IIh.tm: (.'tlls. there is, 
indeed. enM'ft1j)u~ potcr:tial fur U~illg ~uch adult stem ceils as fherapiC$ for K number of diseases. These 
findings, aJ\'hQugh exttemdy imponaru, do not, and ~hou1d nut exclude the pu~uit ofother avt..'l1UCS lor 
deveJopjnj~ imporuurt cell therapies, like expioring the potential of i:u.unUll pluripoulnt stem cells derived 
from embryos and fetuses, because they may have unique properties not p!'e$¢tlt in other typL"S til' ill.em 
u:Us. ft is also importanT to undem:and I!:.al hUman adult stem cells have only been isolated from a few 
types. of tL;suc and, when they have b¢e.1 identified.. they Hre ot\e'J. p:csem in only minute quantities find are 
difficult to i!.Owc and purlty. In fact, in tht: report: oft;sing mouse nerve Stem cells to make mouse blood 
celts, the mouse nerve stem ct:11$ were isolated direcrly from brsin tlssue that had W 'be removed from ~ 
mou.se. The fllct that brain tissue mmrt be removed as the soun:e of nerve IItUftt cells> is likeJy to lima mil'! 
lim.: of cxperimellt.'1Iil;m in humans. 

Q, Why nol simply allow the privarc sedor ro pl1rstle re$ftllfch on human plurip<>tent Stem cells dt:riwd 
from elObryQs? 

A. It Is e5~illllhal the Federal Governmenl play:.t role in funding and ovenmcing the conduct of Ibis 
researcb 50 iliat aU scientis!s- both priv.Hclyand federally funded-have the opponunity to putSue this 
imporrrutt Hue of retearch. Th~ NIH u..4.derstand5 and respects {he compellJng ethiCl.!i. legal, :md IIDclal 
is!;tles tIourrounding pluripotent stem cell re:;earch and is sensitive to the ncOO for stringem overslg.tn of this 
reseaxch that goes beyond lite u-aditiona' rigorous h'IH !!Cienliflc peer review pn::II:,CSS. F'cderfll funding will 
provide oversight and dirr:x.....ion that would be lacking if this rc!;(arch were the sole provjnce ofpriv:ttc 
industry ;md 3cli1dcme, by providing a ::;et ()f guidelines. for rbe conduct of (hi!:! research, as '\Neil as a public 
ovenight process to ensure juW!ltiglllotS are adhering to the DHHS glllddin~s, 

Q, Onc:~ several pluripotent stem cell lines have been establIshed. why i!:! H necessary to create more? 

A. This i~ a VI:I)' new Rrr.n of research ;1wl there nrc a number of questions that remain unsn&wcred, l!uIla[ 
inve~lig3ti01lS show thal pluripoktll ,neal cells replicate them~elvC:1 fur prolonged periods. But it is 
imporomt to te<;ognize lhat the lmmomlity of these stem edllines nas not been proven, It re.n:nins [0 be 
seen if th!!x cell Hnes lose any oflhelr lUnc!ion and/or potenri31 .after yc.llT1t Or even decades of culture. 
Hence, exiMiug human pluripotent stem cell lines may require replenishing. 

uwiU also be impuruuu to j)F'oduce huwnn phllipot("l1l Slem ceU lines dIll! have diffurcnl geuclic 
characteristics. For example, if s~ cc!1$ are d~veloped fur transp!nnl.4tion 1mo humans, it wlll be 
important to reduce the chance of rejection. This may require the Cl"¢l'lriM ofnew eel! lines which mOte 
dosely match tM tissue type ofthe patient. 

Q, Wb1Jt ru-e the arguments for the Federal investment in dlis research? 

A. Feder.!l furtding ofthls work woWd engaGe: the atter.lion ofmallY more people and would bring more 
¢\'LYSigJu to this il!'¢a. For examplt; lllOte mvestigators would likely enter the field and the pace of this 
cri6cal work would be (..-nhaneed" In addition. Federal government involvement in this testtarch rm:a v.'Outd 
all'!o pl'o..-ide important scientUle and ethical oversigh~. Rese.1J'dt on human pluriporeJlt stem cells. would go 
through several levels of detailed discussions lnch.!iufj NIH scientific peer revlew goups, and NIH 
National Advisol)' Cou.'1.Cll meetlngs. This wo\lld encourage openness. en!lLlr'e that all reseur7hers GOUld use 
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these tmpoltomt re,earch lool&, nnd Il~~uri! public llCceS!I to the mrorm:lfioll and tu the pr1\ctic.al medical 
bcne!its of research using these litem cdk This would also increase the opportunities for co!l.aboration in 
this rcseat(:h arena and sharing of dnt:I:L 

Q, A:re there examples of rese:m:h that have not been legally nmricted but [or which NTH has t;:;;lablished 
special review iUld oversigbt procodureli'l How has NJR provided the ovct$ight to ensure d~ J-eseaft:h 
maVe~ fonwrd, while the ethical. le~l. and social implicatiom of the research are given full and pl.lbUc 
consideration? 

A In die 1970:.. wb,dn it first hcC3tnC possible to use molecular clorJng In bacteria. there v.;l.S a great deal of 
public apprehensIon al>out possible rIsks of che rCioCaren. fort/JJUltely, however. legislation was not ertacted 
to ban the research. Instead j the sc!cntific community esrmlililhed a vol\U'ltarY moratorium until guidelines 
could be d~veloped 10 govern !.be rese.'U'th. Guidelineii ""'ere written by !he NIH in a public process to 
provide oversight oftl-.e research.. The Recombinant DNA I\dvisOT)' Commhtee '\Vd$ ah<> establish~ to 
etlSme publJe review of the research and ongoing policy development to keep pnce wim scientific progress. 
With the advent of human gene 'therapy, the. NIH GllkJel.ines were extended to address specific ooncems 
associated with humrw trials. Vilr example, Ib~ NIn Guideline.!! s:a!e that protoco\1'I inv(lh'ing gerruline gene 
therapy will nol be eorutidered. 

Q. 1'-.'BAC has statw thnt it is not possible to ethically separate the deriva.tion ofhwnan pluripotent sl.cm 
c.cils from humiUl embryos and the 
research done on these human plurIpotent s~em eells. How can l)J:{HS lind it acceptabie to fUnd !'C:.t.:arch 
using humun pluripotent ste..'1l cells when it can not fUnd I'C!iCMC.'lon the embl}'('I$-mcm!;"(:;lves1 

A, Federal law currently prohibits DHHS from funding research in w:uch hlllllan embryo:> arc destroyed, 
di,carded or subjected to greater than minimal risk. The DHHS Office of the Genernl CounseJ recently 
ooncluded lh2:t the Congressional p!"Qhihition doI;$ nOL prohibit the :funding of research untiring bu:m..an 
pluripotent :ilem c:ells because sodl cclli are nOt embry<». Thus. DHHS funding for researcb using 
pluripotent stem cells derived from human embryos. is not prohibited.. We rccognit.e and appreciate ilie 
o.erious ethical and social considerations raised by this research, and mruuwtn great respect fur the full 
range of viewpoints surrounding: these issues, Funding federal research on these stem cells is legally 
penr.issible, and such researcn hold! ~tU promise for tl'e;ttrllen'!~ for Parkinson's disel'l~c, heart disease. 
wabetes, stroke, !;\lt1;S, arthritis, nnd ctl1er seriow mcdi<:al conditioll.5. Howe\lcr. we intend to proceed v..-itb 
great (;<Ire, st:tting up a special overnight committee, doveloping guidelines, and consulting with NBAC t\nd 
other olltslcie authorities as the: process. continues. 
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The attached rcnccts John Podesta's 7/6/99 cdilS, 



THE: WH ITE: HOUSE: 


WASHINGTON 


July 6, 1999 

MEMORANDUM FOR JOliN PODESTA 

FROM; NEAL LANE ~ 
SUIlJECr: I-iuman Stem Ccll Research Update 

n.ickground: In l\ovembcr 1998, human cmbryonic stcm cells wcre successfully isolated and 
cultured in lv,:o priva(ely funded laboratories. Human embryonic stem cells arc primitive cells, 
which themselves hIck a specific function but have the capacity {o develop into any specialized 
lype of cdl found in the human body (sueh as nervc, bone, blood, or muscle cells), While this 
announcement stirred grcut excitement in the biomedical research community, because of the 
tremendous potential th.lt stem cells bave for treating human disease, the source of these cells 
(human embryos und aborted fctuses) generated a great dcal of controversy. The isolation of 
stcm eells from hUl1ulI1 embryos (but not fetuses) eurn;;ntly cannot be done using public funds 
because of the Congressional ban on the usc of Federal funds for humnn embryo rescarch, which 
has been aU['ched to (he HHS appropriations hill for the last four years. On November 14, t998, 
the Presidcnl asked his National Bioethics Advisory Commission (NBJ\C) for a "thorough 
review of the issues Dssocialcd with such human stcm cell research, balancing all ethicnl and 
medical considerations," In January 1999, HI·IS General Counsel Harriet Rabb issucrl a decision 
that the human embryo research b:m did not include human embryonic stem cells, because stem 
ccUs are not themsel .... es embryos, and so research using these cells would be eligible for Federal 
funds_ Thc House Pro·Life Caucus has objected strenuously 10 this decision. However, SeHators 
Specter and Harkin of the Senate Appropriations Committce strongly support NIH funding. of 
human stem cell rcse3reh (they held three hearings: on' Ihis issue in 131e 1998), as docs 
Congressman Porter of the I'louse Appropriations Committee. 

Present Sta1us: NDAC is examining the ethics ofrescarch on stem cells derived from fetuscs, 
embryos left over from fertility lfC3tments, and embryos produced for research, either from 
fusing donmed eggs Dnd spenn or via cloning methods. '111Cy are also considering the 
ramifications of Federal funding of each of these activities, Thc Commissioners unilflimously 
ngrcc that the use of humun embryonic stem cells for research is ethieaJly defensible and should 
be eligible for Federal funding. However, lhere 15 still considerable dehute over the ethics of 
deriving celis from the diflcrent sourccs, and the usc of Federal funds for such research Even 
though NI3AC gcncndly agrees that deriving cells from cmhryo$ left over from fertility 
lrcu!menls is ethically 3cceptablc, some Commissioners may recommend against using public 
funds to support such H. controversial aClivity. At this pOlnt, il appears that the Commission will 
nol recommend Federal funding for research using stem cells derived from embryos produced 
for research purposes using either cloning Or IVF technologies, which is cOllsistent with the 
President's 1994 positron opposing the crcl1lion of human embryos for research purposes, NBAC 
expee{s to finali7..\! their report shortly after they meet neXl week (July 13~14) in Cambridge, MA. 



NIH has drafted a set of guidelines describing the steps Invcstigators must complete to receive 
J\fl-I fund;; for research involving the w,e of human stcm cells, to be published in the Felleral 
Regislcr for a 60-day public eOllullcnt period, once they have r~eeived dcpartmelHal clearance. 
The guidelines will p.1.rnllcl existing regulations covering fetal tissue transplantation research. 
NIH will not fund research that would include the de,wruction_ofhurnall embryos as this wuuld 
vioIa(c ihe Congressional emhryo research ban. 

Possible Administrative Action: The release of the NBAC report and/or the publication orthc 
draft NIII guidelines are opportunities for nn Administration statemcnt Two drj,fi statements arc 
lJilnehcd, wbich express support for funding research using human embtyonic mem cells, but 
emphasize [he need for tbis rcscareh to be done usil1g tile highest ethical standards, Because 
valuable research can proceed using stem cells tlHlt :lrc derived using prlvate funds, there is liO 

need at thib time to push for a relaxation of the currcn! Congressional ban 011 human embryo 
research. 

Attachments 
Tub A Draft SlaiCmcnt for Neal Lane andlor Joe Lockhart 
Toth B Draft Statement for POTUS 

ec: 	 Bruce Reed 
Larry Stein 
Dan fvlendclson 
Elena Kagan 
David Beier 
Chris Jennings 
Barror(I Woolley 
Barry Toiv 
Joe Lockhart 



D~dft 717199 

Dran Shltcment for N(,~l( Lane or ,Joe Lockhart when :"I(IlI Guideline.1I arc JluhlishcdJ:'llHAC 
nCllort is Nearing Completion 

Las! November, the President asked his National Biocthics Advisory Commission \0 

undertake a thorough review ofall of the dhical and medical considerations associated with 
human stem cell reSearch. In the ensuing months, 3: national dialogue look place highlighling the 
pOlclltial applic3ti.ons oC stem cells for treating people with diabetes, heart discasc~ rarkinson~s 
disca;;c, canc(~r, and spinal cord injury. Ethical issue;:; were also central to this debate, including 
a wide rar:gc ofrcHgious {Uld philosophical views that arc a parI of the fabric of our de-mocmlle 
cUItUfC, NBAC has ncarly completed its deliberations and appears ready to endorse the medical 
promise and ethical aeeeplability of ccnain types ofhuman stem ceU research. 

The. Clinton Adlllinistrmion recognizes thaI human stem cell teclmology' s potential 
mcdical bendits arc compelling and worthy of pursuit, so long as the research is conducted 
<lccording to tbe highest ethical standards. NIH is putting in placc guidcline~ and an overSight 
system tbal will ensure that the cells urc obtained in an ethically sound manner. The President's 
1994 han on the usc of Feder<1l funds for the creation of human embryos [or research purposes 
will remain in clTeet BCCl\tlSC it apf>Cars that human stem ectls will be avnjlable from the private 
sector, such research lS pcnnis..,:;iblc under the current Congressional bnn on humon embryo 
research and no other legol actions arc necessary allhis lime. 

http:Guideline.1I


Revised Draft 7n199 (incorporating Jonn Podest,'s 7/&99 edits) 

Unlft Statement for rOTUS when NUl Guidelines nrc Publishcd/NHAC nC(lOrt is Released 

Back in November, when I asked my National Biocthics Advisory Commission to look at 
the ethical and medical issues surrounding human stem cell research, J rccogniz{:d the enormous 
medical potential ofsuch research. The scicnliHc results that have corne out injust the past few 
months already strengthen my basis for hope that one day, stem cells wm be used to replace 
cardiac muscle cells for pCQpk: with heart disease, nerVe cells for hundreds ofthousunds of 
Parkinson's patients, or Insulin-producing cells for cbildren who suITer from diabetes. 

But I also understand that stem cell research raises ethical concerns that need to he 
addressed, and the national dialogue has highlighted u range ofopmions that must he respected. 
First, I want to restate the ban I issued in 1994 prohibiting the usc of Federnl funds for {he 
creation of human embryos for research purpose:>, Second, I \vill continue to insist that any 
Federally-supported human stem cell research be held to the highest ethical standards. The NIH 
guidelines, with inpUI from NI3i\C, will be the principalmecbnnislU 10 ensure this outcome, 
while helping scientists tum the promise of stem ccllleclmology into reality. 



THE WHITE HOUSE 

WA$HtNGTON 

June 17, 1999 

MEMORANDUM FOR JOHN PODESTA 

FROM: NEAL LANE? 

SUIlJECT: Human Stem Cell Research Update 

I wunl to alen you to two upcoming events regarding oversight of humon stem cell research and 
discuss actions that we might take regarding human stem cell research nnd cloning for the 
purpose of human reproduction. 

NIH Guidelines - NIH expects to send a human stem cell research oversight plan and draft 
guidelines to DHHS next week. Once cleared, the guidelines will be published in the Federal 
Register for a 60w day public comment period. TIle guidelines are expected to describe the sleps 
investigators must complete in order io receive NIH funds lOT research inVOlving the!!!!!. or 
human stem cells. The guidelines: will paraHcl existing regulations covering fetal tissuc 
transplantation research. NIH will not fund research that would includc the dcstruclion uf 
human emhryos as this would violate the Congressional embryo rescnrch ban. 

Naliunal Hioetltics Advisor}, Commission n.cport -- NI3AC will meet on lune 28-29 10 discuss 
human stem cell research. The Commission expects to complete its report shortly after their 
mcctingon July 13-14. in Cambridge, MA, The report will respond to the President's Nov, 14, 
1998 request for a "thorough review of the issues associated with such human stem cell research, 
balancing alJ (~thical and medical considerations," NBAC is examining the ethics ofconducting 
research on slI!m celis derived from fetuses, and embryos left over from fertility treatments, 
embryos produced from donated eggs and sperm or via cloning mcthods, They arc also 
considering the rami fieations of Federal funding of each of these activities. 

Although the Commission has not yel completed its deliberations, it appears thatlhey will 
support Federal funding for research u,~ing stem cells derived from feluses or excess embryos, A 
majority ofCommissioncrs do not dmw an ethical distinction between lhe use and the derivation 
of stem cells and arc comfortahle with the practice of deriving stem cells from excess embryos 
for research purposes. Despite news reports to the contrary, however, NI3AC has not concluded 
that they wi!! recommend that the Congressional ban be cased to allow Federally-funded 
research involving the destruction of human cmhryos to obtain stem eells. Even withollt an 
ethical basis, somc Commissioners may recommend against using public funds to support such a 
eontroversml activity. At this point, it appears that the Commission win not recommend Federal 
funding for research using stem cells dert ved from embryos produced for research purposes 
using cloning Or IYF technologies, ' 



Recent News Iteports 

It was reported in tbe June \4 Washingion Post that two scpamte colupanies, Geron Corporation 
and Advanced Cell Thcrapeutics, have launched programs to produce buman embryos using 
cloning technology. In tbe June 15 New York Times, Geron denied thflt it was producing hurnan 
embryos but was, instead, using. somatic ecll nuclear transrer to learn about factors produced in 
the egg thai turn back the developmentnl dock In an <ldult nucleus, The company m.lY, in [act, 
be producing human embryos. Advanced Cell Teebnology is resuming earlier somatic eell 
nuclear transrer experiments using a human adult cell and a cow cgg. Both companies slate tbat 
their purpose is the isolation of embryonic stem cells, ;mu not human reproduction (Le,. 
therapeutiC I not reproductivc, cloning). In 1994, President Clinton banned tbe usc of Federnl 

, funds to create embryos for research purposes (this ban was broadened by Congress in 1995 to 
include all research using human embryos), and in 1997 banned Federal funding for tbe use of 
cloning to reproduce a human being. None of these bans apply to the private sector. alihough 
some companies have said that they will comply with the President's voluntary morntorium, 

Hill Activity 

'fhe Co~grcssional ban on human embryo research will be debated in the HHS appropriations 
process. Patient advocacy groups have formed an active coalition (patients' CURe) that has 
been very eff<:clive in making the case of the inlportance of stem cell research in developing 
treatments for diseases such as diabetes, heart disease, Parkinson's and cnneer. Rachel Levinson, 
of my staff. Chris Jennings, David Beier, and Barbara Woolley, mel with the coalition on April 
!3 to hcnr about thcir message development dTorts, Chris reiterated the Administration's 
position as articulated in the President's and 11<lrold Vannus' statemenls on the potential medical 
benefits of stem cell research. 

Senators Specter and "larkin have indicated strong support for NfH funding of human stem cdl 
research. Senate markup of the Labor/HHS appropriations bill could come as early os July I, but 
tbal is unlikely, 

Rep. Porter supports the Administration's position on stem cdl research. House Labor/HHS 
appropriation:> staff have said that ihey don '( envision a tightening of tbe <:mhryo research ban in 
order to prohibit stem cell research. However, something along these lines can always sUp in, 
especially if there is an Omnibus bill. 

Last month, Rep. Bliky announced that he w{)uld hold a hearing in n:sponsc 10 press reports that 
NB:\C would recommend c:lsillg the ban to Hllow public sector research deriving stem cdk No 
stem cell hearings have been scheduled. 

Possihle Atlministnl1ive Actions 

Publiemion orthe NIH guidelines and/or release of the NBAC report arc opportunities for an 
Administration statement. in the event one is called for. However. 1 do not sec a COm1H!lIing 
reason to make a new statement at this time. We arc on record supporting human stem cell 



.' , 

research as tl promising avenue of biomedical research, We have already slated the need for 

stringellt ethical oversight and publication of the NIH guidelines \v"iU reinforce this message. 


In the event thai NBAC recommends in mid-July tha1 the government fund research involving 
the deslruction of human embryos in order to obtnin stem cells, I would advise against working 
toward relaxation of the CUTrent Congressional ban. Harold Varmus says valuable research can 
proceed using stem cells tbal arc derived using private funds and toere is no need 10 go across 
this linc for the lime being, Although fertility research could hcenJ13nccd If the han were lifted, 
Ihe incremental approach appears to be more prudent at this juncture, Going further might lose 
the support of some of the patient groups (Paralyzed Vets. e,g.) because it would bring the debate 
closer to the abortion issue, 

We drafted a bill to prohibit reproductive cloning (June 97) while protecting biomedical research 
but it was never introduced. We could call on Congress once again to address this real area of 
concern-rather than restricling biomedical research, 

Additionally. we should work with FDA to clarify their regulatory authority to prevent private "\? 
sector use of cloning technology to produce a child. We might also explore other administrative 
oversight options. 

Given that our current positions on 5tem cell research and reproductive cloning are clear and 
enjoy the support of patient groups and the biotechnology and phannaeeutical industries, we 
need not issue new statements until we sec what develops in the appropriations process. 

ee: Bruce Reed 

Elena Kngan 

David Beier 

Chris Jennings 

Barbam Woolley 
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DRAFT 

Ilraft Stah:mcnt (or Joe Lo(khart or Neal Lane on Monda)' or Tuesday on NBAC mcctin,,~__~ 

Lasl November. illC President asked his National Bioethies Advisory Commission to 
ulldertak~ a thorough fCview of the all the ethical and medical considerations associated \vith 
human stem cell research, In the ensuing monthst it national dialogue took place highlighting the 
potential applications of stem cells for treating people with diabetes, heart disease, Parkinson'5 
disease, cancer, and spinal cord injury. Ethical issues: were also central to this debate, including 
a wide range of religious and philosophical views that are a part of the fabric of our democratic 
culture, NBAC has nearly completed its deliberations and appears rcady to endorse the medical 
promise and ethical acceptability of certain human stem cell research. 

The Clinton Adminislrntion recognizes thal human s1el11 cell technology's potentia! 
medical bencl11s arc compelling and worthy ofpursu[t, so long as the research is conducted 
according to the highest cthieal standards. NIH is putting in place guidelines and an oversight 
systcm that will ensure lhat the cells are obtained in an ethically sound manner. Because it 
appears that human stcm cells will be avnilablc from the privale seelor, such research is 
permissable under the current Congressional ban on human embryo research and no othcr legal 
actions are necessary al this lime. Howcver, lhe Presidenes 1994 ban on the usc of Federal 
funds for thl.! creation of human embryos for research purposes wm remain in effect. 

For POTUS when NIH Guidelines nrc published: DRAFT 
Back in November, whcn rasked my National Biocthics Advisory Commission to look at 

the ethical and mcdica! issues surrounding human stem cell research, J recognized the enormous 
medical potential of such research. The scientific results that have come out in just the past few 
months already strengthen my basis for hope that one day. stem cells wiil be used to replace 
muscle cells for people with heart disease. nerve cells for hundrcds of thousands of Parkinson's 
patients, or insulin-producing cells for children who suffer from diabetes, (Juvenile Diabetes 
Foundation, AHiancc for Aging Research, Paralyzed Vets or other members of the Patients' 
Coalition for Urgent Research may.bc invited.) 

But I also understand that stem cell research raises ethical concerns that need to be 
addressed, and highlights a range ofopinions that must be respected. First, 1 want to restate the 
ban 1 issued in 1994 prohibiting the usc of Fcdcral funds for the creation of human embryos for 
research purposes. Second, J hereby direct that any publicly-supported human stem cell bc held 
to the highest ethical standards. The NIH guidelines will be the principal mechanism to ensure 
this outeome, while helping scientists turn the promise of stem cell technology into reality. 
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