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Abstract 
Debate on the regulation of human stem cells needs to bring together scientific, ethical and policy considerations if it is to be 
adequately informed. Scientific issues of importance include the relevance of the environment in appreciating the extent of 
stem cell plasticity, and the relative potential of embryonic and adult stem cells to produce other cell types. An awareness that 
blastocysts ( early embryos) and stem cells in the laboratory are pluripotential and not totipotential has implications for 
ethical and policy debate. 

The regulations on stem cell research are reviewed, showing that four positions have emerged. Position A corresponds to the 
prohibition of all embryo research, position B confines the use of embryonic stem cells to those currently in existence and 
therefore extracted prior to some specified date, position C allows for the use and ongoing isolation of embryonic stem cells 
from surplus in vitro fertilization embryos, and position D approves of the creation of human embryos specifically for research. 
Position B which has been adopted by the United States, Germany and Australia (with subtle differences between them) and 
which is regarded as a compromise position, is critiqued. This is principally on the basis that, in spite of claims made about it, 
the ongoing destruction of human embryos will continue. This is because these countries allow in vitro fertilization programs, 
inherent within which is embryo destruction. It is argued that position C would be a more consistent ethical position for these 
countries. The possibility of moving to position Dis also raised. 
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Introduction 
Human embryonic stem (ES) cells burst into the limelight in 
1998, with their first successful derivation. The attention they 
have subsequently received, on account of their potential to 
alleviate a range of debilitating illnesses, and give rise to a 
new geme of medical therapies, has been bewildering (Towns 
and Jones, 2004). These positive vistas have been counter
balanced by a welter of concerns, ranging from the ever
present ethical dilemmas precipitated by the moral status of 

the human embryo, to a confusing array of conflicting claims 
regarding the scientific superiority of adult stem cell sources. 
Unfortunately, the calibre of ethical debate has been 
detrimentally affected by failure to appreciate the subtleties 
of the scientific background. 

For many the least controversial course of action would be to 
use adult stem cells, and so the pressures on scientists to 
emerge with evidence demonstrating that their potential is at 
least as great as that of ES cells are formidable. Such a course 
of action is appealing to some since it appears to circumvent 
the ethical problems raised by using human embryos as the 
source of the stem cells. Unfortunately, scientific uncertainty 
abounds in this very young field, where core concepts are 
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bei,,g refined ahrn:•st daily. Co11sequenily, it is ()f concern when 
policy makF;r~ anc, gc1vernm,::nts, in addit10n to elhi;:;ist:c,, 
philm:01iher:,: and theolog1:ms, demaud cldinitlve 3Cierrtific 
an:j\Vf;rs in this rapi{tly changing teITain. ,-fh,~se [:len1:1nds 
d.e1r1.onstratt:: a profound 111isande1~st::nidiu_g of tJ:1,e. h~tfrnate 
int•~rrelati0n~l1ip betw,,,;;n sciern:.e, ethi,~s and publi;:; pohcy. 
The .~:_··esu:tt~; of this rnisunderstanding aTe cle2.rly se)::rt ~tvhen 

lhe. 1T1aJ.-::-11e,r in YVhich s-ocieties regulate sten1 eell technolf)gy· 
i2. ~'::x:arniu,~.;d. 

Th·c Sdrnce •Jf Sh:rn Celt, 
It is nO\H \veU r1~·1~c,gnized that ste:111 cells are uns1Jccialized. 
cel~,-; 1 ,vhich h_a-ve the at;ility- t(} 1y~,;neYv the.rn:sel'\1-e2, ind.etinite]y··., 
an.{I u.nder apprc1priate ccnC~.ltions cEn1 give rise to a "'v'"ariety of 
rnature. cell t:vpes in the h1J.n1n:n body" They bave, tnultiple 
s-c,erces, ranging fnJ1~·t ernbryoE; (the ir1.ner c?,:11 Inass [I(.":Iv1] of 

to t1r.nbilic;al cord tJoo(L fe1al ti:ssnes, a:nd a. ·;,;ru·iet~/ 
ef .adult tissuesG For th.e sa~ke of sirnplicH~l stexn -.::eJJs frorn an 
wtlfct:r other 1hm1 •::mbr?C'S ,nt: teuned adult skrn cei:2 (:1s 

one~ especially .. In ethical debate~ it i:~: less ch:\HI tl1.an frf;•.l_UC;fl_tly 

thought ::;J_n.c,:; the \Je.nti:fica.d,:Jn iJf stein cells is far frc.rrt cut
gnd~ .. ,'J.r:k~cL .anti depends lo sorrie exten'i: upon the t:1T;/i.ronn1.errL 
Indeed,. tl]e.:re- rtppear2 To be a dynarnic r,,~JB.tionship bet1:veen 
t:tern cells and. their :;_nFrH:~dJate rr1icroefl.vircir.1111e1rt ---· the ,sterr1 
cell n:ktte (\~latt a.nd lJ.ogrrn, 2000). 

Tl1is niche ls ch,,rac::enze,J by nmnernus P;XkTnaI si1nafa, 
it1clud ing thosr~ derive,] from cnemical factor;;-,, c'.:D-ceH 
internrtlcns, anJ rdationships hetwsen cei:ls and the 
SUJT0t1 ndin,g tissue (VVatt and I-bg:c,.n, 200C). Thrc,ze, in their 
va.riou.[; -,;va:n;~ a.JI 11n:-·✓ e crn in1pact i.:)n stern cells~ bt>cau:se they 
a.ffect the ;JreciE:·.e dircc.ti{:;;ns in \vl:dch they subsequ1:;nd_·_y 
deve1e:p1• It i:~; alsfJ intere:::tin~g tc~ H()te that ste:rn ce11~ taken out 
of che,ir crigina.l niche R.::.1.d. expo[:ed t-::) an e.n.ti:re.ly ni:::·,w 

e.nvirono:1e11t eri.n pecenti..1.ll;l cli:f:ft:.re:rt.1:iatf~ int~) the <>~-U types 
typical c,f that n(:::vv envi1-c,n1ntT~t (\~\''tt -3t al, 20(J:',:.). In oth.(~;1 
\\.1erds, ste1n cells denJoristrate considerablt; pJ.astic--it:-,,r. 

'Nhile this is " fa,,,::inatmg fi;Jding. ir wm!ld b,:c, foolhard;y ro 
jurnp to th,;; conclus1on tbttt it ren,d~Ts the 11se; of l~S ce.Hs 
u.nnecess.:1.ry, Thf:.Te are :::1. nurnt;,er of scientific ff:.;1scnc-: .fc~1 this 
('Tu\vns and Jones, '"200·:l). Ei>tTe1.1, though rher-f-- are a fe;-~,rv 

C'Jrlfirnjed. reports of truly pltt.ripotential adult hur.nart :stem 
ce1h: (1\Tatio:uaJ Institutes c,f FleaHh, 2001; ().J1111:1itte.::=: c\n the 
I{iologic.al g_ncl Bic-n.1.,ec~ical A •. pplica.ti 1~H1s of Stern. C~ell 

r::esearch, 2002), \Vhat is required is far 111cffe. understanding 
of the fundmneni:a1 bi'.Jlogical fa,,ues rafaed by ihis /esemch, 
S•siertt~~fica.lly, i:he.refore~ research v\.1 ith both :aduli: and 
e.mbryonic scur,.::es sl1rn,.k!. c::ml:im,~. bem·ing :.X, mfad that adult 
sv-=-D1 ce11[: ar(:: In.ore proble1Tuttic th::L1 their 1~;rnbryo11jc 
COED':erpari.s. 

In EghL of U1is e 0mlu:•1ion, cJnD1dernbk: care should be 
ernployed. in ,1dvocatfs1g, 011 aHegedly :~cientific ,grou.nds~ !he 
a.dvantages of a{i.u.lt o\rer erabryonic ceHs as the sonri::>:; -of 
ref'1l&ce1T1.ent 1isst1e-S. In other \~/crds., it i.s sI1ort-•sigh.t:.:d to 
ati:,":mpt Lo cirnnPvenl dis,~us2,io11 0f foe moral st2,tus of ll1e 
t•las:t.ocyst by cc,ncentrating on the sc;:i.entifi.c pote,ntial :rJf adult 
su'm celk ;:;Jone. VJh,::1t is even more irnpmtil'llt fa tha'. ethical 
debate a.nd po lie.'/ 1-,,:;guiaticns -;:1eedl l.o ts::;_ic.~ ir1JQ account 'fVhether 
the blastocysts in questkn1 Ul\:'. h)cated ,;vitlbin a.n -:~nvirou111ent 
appropriaie 10 th.~ll fnnher de-,,elqYn,~rJ. If 1h:;; 'c>.nv1romr1•~m 

i~~ not co-nducivt~ to sucd.1 dev,;:,lopn1ent~ this 1nti;:y ha•,Je 

;,-_:011siderable f',thica.1 L.12plic?tion_1~ for ref;ea.rc;h ahned at. 
isolatin.g E.S ctJ.ls frern. i~·:11cb. bla:3tocy;sts. TJnfort.unDtely:, up tc.~ 
tJ:1e. p:rc.sent, the role t(f the en.v)1.\::inrnt~r:t J.1;:1.s fa]ed to, f,._:::2it-1:ce

i1, clt-·bat1:: on pr,licy d•.~'·· •~Lrprnc·i'1t. 

Prodding a r:onh,xt for Hlm,tocysts ~md. St1::m rid!:, 
T_his confronts u_s ·\:vith the n.eti.or1: of (be irop0r::::u1ei.~ of berth 
the rrdcro- and r:na(To-environ1~nents on tfl;_i:: ide.ntificati~:;11 anrl 
plasticity oi str::li1 ,·ells. Th:c;se li:1vt jrnpli.,:'atim1f: Zc,r netions 
ef totiJ'Ote.119 (c,1pablity cif forming fl JJ:ew individcrnl) and 
plur:ipoleEcy ( cap[1biJity of Cfl;'ating nU an indi.v;dn1J_'s ceH lines 
bui 110'. the indiv\duaI 1IR!f), Thie ,fatinc,:lon ic; mor,e limite1..I 
than frequently tb•.Jught. sine,:: i I fail8 J:0 tak,,~ accmmt of the 
e;1T'i/jTon111c1t1.t9 c~. fa.c.tor rele·vant to or1r ;::J.SSt':ss·.,1-:r1ent of botb the 
b]asi.0cy2.t (rh: ,~ariy •::r.1b1y1J ar 5-7 <:1::iys gestai:im1) 2:nd E5 
ee]ls. 

f:~efo1·e. any ceHs can "tie cc11sidered to be tutipotent~ it I~as to 
be estab]Jshed th.;1t they ?i.Ie c'.a:pahlc of giving rise to all three 
germs laysrs mi,:1, ::heefore., ,.:,J all cb:o majm· orgm1 and ti5rmf, 
typP;S of lhe indh i:tua.L Thrn requii·es th,:- ;)Fo,scn<~e, nu; only 
of rhe ICrvJ frorn wbkri the g,;;rm layers and hence future 
•adividual ;ere f-::>m1ed, bui also of th,;; trophc'r:toderrn cells: 

rise t,'.) th.~ layers c1f the plact.:nta. ThsBe 
extrf-len1bryon.ic tist;ues are a crucial :::,ou.rc:e. of sigr1_aling 
rnolc:Gdes and n11.1st f11 11ci:ion nptinrnlly fo:. fh:: diffcr:0ntmtlon 
of both e,1nbryor1ic son~&tic celL; and far the ,::stablisJ.1~:r:.er~t of 
gerir.. Jines. (Surani, 2001). In citl1t;r 1;vords, the t.rophec.toderrn 
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as vvt:11 as thf:- IC'.l1/l celJ:;. sre ~·cquired to establish totip•.Jiency 
(Jonc;t~ axi-d 1'elfer, 1993). I--i1=-v1ever, if 2 \'isl:le fetus ls t<) re,sulr. 
t{:Jt-lpot~ncy ;1Js(::. requin=:-:s succes{Jfu1 lrnplantation and 
de,relor'ln1e.nt \~:'ilhin a \.!'.'(,rncr,11 -s uterus. 

In c]Je abi:.en<:e (,f a.H these conditions J:~S c~~ns aF::': Lnerely 
ph.td.pQt~nt~ }h:.ssessing d·_i< c·-npacity to· create a)J tht~ c:c}J Eo.,e~ 
of ti1e f~':"~us~ btit H(it t.he fetus .it.se} f. In ~he lab(H·:;1./-•Jry 
en.viron1T:enJ the-)' are ir:capat:l,.':; cJtotipoit:.::;hc-)7, :siL_1:::~-- ti11~y h<~'ft 
been f(~Inov~~d. ftorn the ::cintf:Y,_t of thf' tr·,Jpht'Ct))del'Ti:1~ Jct e:.icn1f
rhac o.f the ut::-rus {Tb~~vn~) and Jone:2., ~~(H),:f:1 • Ii· i.~, J.unccurg:i:,.~~ 

'\1Ihsi e1ntrt.:e~: frcn1 these consider;:fti,~tn~~ !G !h::lt. V.iiihis1 tht::, 
Iat-iorrt1:(1"~·y i:'.lT,1irorr:J::.,~'llt bl::13ror~y2Js ;ire "fKi(:r:t~~tH\r 
rathet ;J1:1r.;_ 'a,.~l1.1ally t()tip.:/.-er..f (10'1.vn:; t1nc~. Jr.Je . .::.:s., 200:"l~i. In 

tht.y stand In start ,::ontntf.t tc, d1,.~h· conntc1p:1rts ;~;j thic, a 
\~!(1:tn:::i::1 ~~-. b··)c1y. Ic is unfi;:)1tuY1at::;. Lhat eThi,:al dcl).~1tc l1:.1s 
cc•JJCeEtrated ah1Jost e:--~cltE;i,rely nr:v1n blri:0tocysts (e1nbryc,.s) 
as di~:(r;::,r1~: :.1uLon:)E1011.5 entities, as thou.gh thE"ir p-)te.nti<(l ro 

l:,,ecc1ue fu.ture individr..utls c~til be r1;::alizr::.d rc:grtrdlt::..s of 
e:n ,,1!ror1i[tent~d consJde:ratioi~.s. Sin,:: 1:.: D nctirin :;1.1.ch a~· 
tr,lipui:enc:y is a funclion of rhe- env lronrnc.nt both at th1::,: 
n·1kToscu:Jic: ::1nd 1112c.riJt~!-c:c.,.pi(: k:·,-..h~Js~ tte C(J1-:.,3eq1-1r::;11c\::"':-S -·~:f 
co: 1tex1 Jcc.r ra.)ml cicbn!,~ ar<e c·ofr;;ide1·:,blt 

.... YVe 3..If; nc1s;7/ ::.n ·1 positioH [Tt ass:ess sc:1-r1e r.;f the l)olicy i:J:Juc~,. 
en;;:)~itu.Yi:,.:J{:d l11 re-gJJ1a6x~.r5 ::-:te:rn ceHs. It ·vdJl 1:/;J}c·~•ge thr1t ,•.::orr::.i.:· 

of d1 ~ abo ,·•: c,ciemific points play liale if any p,1rt in 1tre 
i'·1nru.1l::iJioL, of pc•licie~;. '\Ne .shalJ reiufn !o this in foe fo12J 
section. 

In an extre1-nely h,::-'(pful 1\=;vie•.v of re,g1-1hrtory f>rrict1c•:=" 

I(nu?vl.::::::.: (200-4,:,1 divir.t:d. •~:cuntri0s. i~11\) t:1r-":,:~ grD11_p,~.: ;:,:n!bty,,:J 

reBcarch_ is prohihlted; in Yin o f,::r~~1J.i23don (I\/f;) e1nbryos c11n 
ca.n b-:~ ~xphcitly 

{~feo1t;~d f,:J:· hurr1c1n ES 1~~f.:11 rt.search b? fe1:tHi:r,:1ti:J11 ltr!d/or 
·3urnc1t_k·, 1>~11 EucleDT t1:·a_,Gsftr (St..::,..iT· or '_rf:secirch clGEing·), 
In d_~scu.~-.~;i1T~; tJ.1e var-i_atlen l1;_ i-egulati•Jn•;, K-r;CfVlli::.::; i:_200~J) 
ccn~ide~·-~: that 1rL F.:.:nT;:;;,t- the rnore libf:t;.~} 1"1..:guliitfrs.1s are found 
i:n 1::·oun.trle,s v./h:l1. Prottstax1t rc:Hgiou.~.', 1D1clitions~. ru:1d tJ1e 1T1cre 
C{)HS1;;rvwiv:c Gf restr:.k:'.d,,,e,. onr:s ir1 ('.f1th0Ec ,:,c;untries. I--lc_yr,1/e·ver, 

thi~- ~:1n1p1e distin.c:t~on_ is 'r.,1::,?,t-1n~n.s t,J ;Jr,~.ak ct~-)\v_e ,;vHh sorne 
c .. ~ tfl1:: ttadj i,ir.,n::~l ('.a~-h(:,lic C•)(Hl\Tie-s, lrJ.:e ,Sp sin and 
beg1..n.n __ ~11,.;g to all!:Y\;i;/ research on hurnsn .~rnbryc,::::. D i.s 8l:::.1J of 

llOk that the Protest>mt - ("'3.1:h,~slk distin-:;1_irm ,loes not 3pply 
in the tTnii:ed St:11:er;. 

l:Cnc?<,--vl~s (200-4) ..reg,;rds a Dtu:Gber ofi\sian C•Jl..U1tf1.e.3 as ha"'l,,,.ing 
k~nient f·~guh-U•)ry pr::r-JisiGn.s and 2ug,;~t~sts, aL)ng vv jJ1 ~J-~rGhon 
(200~:i). that in Sjngapore at -least thjs n.Ja~:,1 b1:; due to the 
sigr1ifi .. :..~'.~111t co1n~j_1ercial pc,rend.aJ .0f stern f;e1l t~chn•~•logie.~. 
T,,~-o hifl_t is 2)•1eE as ro ::t.ny (:U}tural or rel~gious rer1.sons 
uudt-rI)'"ing these lib?~ra1 rcguhi.tions. B)1 conlTast) l.n Iran a.nd 

pl~1::i~g \~n~~,:~uln.1e11t (Jf the felr)B at arGun_d J20 clays .. tb_~ u·se ,af 
surph.1:; rt../f ern:)r~,,,-~Js in r.:;se;1rel~ is t?efJT!3 s:;i1::i.s \vi thin a 
~\.fvsiirn c:or:t,.::·,xt 1~::,f,:1.,:-f's Hbeu1i n:,;:=;tdation.s are put do\1--1: to 
lhc go"'l,~fnrr_ic-11-r·;; c:11thusi?stn for rile corrnr1ercial pc1ter1l.i3.l (,f 
3h~-:tn -._'"'ell resf.',arch~ a!.rhough Ji:;Tl,:is> tlv:··ol("gical st::J~~ces :~n-_1 

:~::J1y d~ve)cpn~r:Tti: 1t:'.ay pro\-~e CCfd~-JJ~.,.,-- icnpon.Hut 

l.Tscful :;.;,s thi~: s;_nni:.-1aIJ/ of cu1T,:1;r;_ (and tapicUy ch_anging) 
J.\:~gr1huior.1~; i~\:, it lenv:::~: -~inans•Jt'1;:;n:-d ptrtin.cut questions 
rcgardi:-:.g ,n1e natl1re uf the e:hic:iJ. tl"!cologi,:·,;il and 1~uin1ral 
deb;:1.1:e b,:J1ind Il1e r~gu~artc1n.-~ tt1:~:rnse,:-~.,t;s. Fve_~l JJ<-~: brief 
:~;urn1n.ar:y htghEid1ts :,ht· .rr1t-H:leq:13cy uf gen(~ndizatiorff;_ ~•-nd 
!_)T•)\'id.r.~::.- 1:i.:.~~ !1int a.:111 ibc t:on:~~stc:ncy (W or:ht~r\vJs,.::': ,Jfthe erhk:al 
cirgun1i~n1·~. en1pJ.o>red to t-:1.ck: Ltp the vrrriou~; p~).:~Jt~('flS_ ti;~·-c of 
rhe. C:V~sigr:.c1t::_:J11:~ ccq·\3e_rvat.ive·. :;ir;_d Hbev=t1 j~; ah~,c U:'_1helf;ifuL 
sjnce thee,, .2rc f3r toi:. crud,:-- tc -pr•J'+lide s1.1_b~Jant;l..,.-e ii.1s.!ght irrk1 
in.dj_-i-'lfJun] ~posfrio_1.1s. Ft1.rth~r,. ibe us,~ c{ _iu2t th.ree cal.ego:i:i,'::~: . 
ign,\)1\:'S 3 insjor 1thenv:•: in n1\.tch c:. .. 11Te:rH. "i:;ba:c - th~ pre·B~-nct 
cJi a. tlr11e elc1nent iu Sf)Lne (vf the regv1atioit5. 

Fum· tJnd•t'rl}Jng .Po,siith:i .. m, 
\:\?:~: arg;u-.=·. ;:hat fou.l 1\:~gulatc,1)' posii,iL~1s ,~r;.n be i:{e11Ji~i:;d. ~t'hr;~:e 

to pc,slt:~c1r1 t\ the crcati•Jn cf l11J.:Xii:~n -::-111br_\'G3 s:pt1c.ifif~3lly fc~r 
r;~,se.ar1:·:k"t -- f·r~cQrnpa.ssiflg bc,tl! ferrili2atio11 ttnd SC]""rt. In 
addii..i_(HL thete ::~rt:'. t~-l.'O inter1n,~,dirxte fl()si! .. ion~. <)f th,~~St\ 

pc,s_11·ion f~ CCi~lf'ines th~:: u::·.e: c{ LS crJJ:; te rhose c~uTe1:tly in 
f_::xistencf·-, in thtll Jbcy -,,,,e1f· e.!~.tracted p:rlor H) S()file -~peci:fir:d 
dll.tc) thertby prr,illihiri-Jg th~ cxtn:tcclc-n of ES ceHs :iEd the 
udlizat:~trn (jf E-S cells ~Jcrived in the. future. PositiGn. (~ o.llo\vs 
f~,r t!H': ,.,::e and r,n~1;rnn.':' isc-J.atior, (1f EJ cdb froin :mrp"iu~ 

I\1F e:i.--~1t~ry 1.)E-. 

C~f rh,;~,e fo-ur pc,1sitic•ns, '>Jle shall C(ffJ_cenJr:?jt': ort positiJn B:, 
v;h1ch h,1.; be,cn a•:k,ptcd by 1he Uniitd S1ar,~.'.,. Ge1Tnan;1 md 
!:.u,~:~·,rr;.lia c~v.lfr1 subtle dj:ffertlli~.t~S bet~:;,1e,;;n tbe111>. 'Il1i~: lS a 



scit~;ntific research on hurnan E.S ,cells. 

PosidGn I~ i.s an _,"-""'·•"' one, siuc(~: in. ((ne strol(,,~:, 
botb dd.e~ o;: an 

contentiou,s argun1ent P.:::i:,earch ~o.n. 
l'rcod.icum of """·"··0 '·,··;,',7,:::•.·;·:,:·· •• ,.,. 

(! ze 

'wVith Parkin::::on 

thai the extraction 

110 resecffch (Pf an_y d,,,,,.,·,,;n1,,r,·;, 

ceH lines v;ould_ l1ie; tolerated. 

a1.1. uneasy 
tnc, 

but is on::: that has been deba,ed 
(h~ 1930:~, a.n,:::l 1940s .i.n 

contended 

a~. mora1 
;:.ny T1JSC of ·the e;~tr.a,.:it•-r: 

d.s:mc ',Yill abo br; unethic11l There an indi.ssolnll::. ct.ifr:::siI 
l.bk bf:;tw,::,c;IJ ;he with the. of the niareriaI 

·~·""'··~•,.., ES c:eU research 
is n:cir':'.d in rrmleficence. Is th:ore any way aronnd thi:::? 

°""······•·v.,, .• ,, po:,ition is to argu~ that the 
era c,;;u1 he nsed. 

ceHs. 

eell resear::h; the latter is 

no 
·:les,i::mU"iOII and the ES 

un,':'.thicaI as the form,c-L 
On 
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nckno\v]:~dged ',7itl1 .:offort5 beiH.\', nrnde 10 prevent fm tl1er 
f'Jrtbryo destructietn 7 it n:1a:y pr,ev0 possible tc· allo 1,.v lirr1ited 
resea1_ .. ch -.).n rt-Jn,bry,:;i,;, Thi~ is 'Nhat the (}e:o.nar1, ,t ... ustraUar:r. 
and Unrted Stair::o[: guidelines set out to accomplish, bv 
conflnifig research to en1bryo~ or ste1n c-el} lines alteady in 
exisrem::f (i:osition B). The prohibitic,n ot any L1rure ES cell 
cxirt~ct1on rneans thar any further d,~struct]on of er.t1bryo.~, is 
out1avv,;".{l. In ;;i ~/.:~ry ne;]L ·\;,;;ay, pa.st v;;rongdciin,g iB 

ackno\vled.g::,d Hnd £\.:tu.re ;:;;tI\)Fgdoing is 11re.,..,·ented. Bvt, ig 
our vie"':lif, tl1e,r,.~ is. a probh::rtL 

1'h~ p~re1lertio11 of future en1-!:lt)'.:) ,=Ies1--cl1c.tic1n~ l.•/tllch He.~ .. :::,i 

the lxcaa of this resp,:,nt,"' t(, m•:iraJ cmnpiicity, fo.Js mi:J.•c·r,,biy. 
.:::\_nd th~:~~ is for one. :~najor ::c;}son. Erntn:;<'G dcs{·l'.ucd.c1rL js 

ac-ct:pte-d in 311 thes;;:, countries r.1s !Jart of th1.~1r e-;,:tensiv~; T\TF 
pr,2,grra:r.s .. AJl suc.b. r1rogra1ns arc re::·,ponsibJe for the pr~Jdu,~~-~101: 
·~-f surplus cn1bryo[ 1, rnost c~f l•lhich tNill be discrrr(k:d 2nd IlcJ1i::<':' 
d.estroyed. Ciiv::~n the fre-:1u•=-ncy of f:Ji2 pr~tcti.ce, \vhn.t i.1 tbe 
taJk:1".t.ale for b.asing sten1 ce.11 regnhttions on "tbt::: prernis~ Thr:.L 
f·~rrb-ryo de~·trucdo:;:1 is UDJ:~cct:;ptal:'le? Th1..~'. J_~;1kase ·i.:.,et-.;l,1een the: 
1:iNo siJu(,tlo1:2 i~ il'e,sc:rpabl'.C':, ka:ling tc, ,he irc,nic condu:::i0n 
thcrt 1es.!:dcdve E.S ce.11 guideEne~: d,) nothing oths:r thrin P-; event 
rese£U"c:·i1 cc~ crnbr:/os d-:'..aJ a1\~ s.lated for destru(~ljc-n, 

fa the caGe of 1hr~ lJnitec'. ,~:rate,: guidelin::cs ar, additlona1 
c1.)ns1derar11Jn t21Jplies. 1'.he intense d 1~J,,att~s C\··ver th,,::se 
gndelint:s, r,11d th:~ Hercnlf,m~ effr,ris to 1:irot'c'ct the hurmm 

to the p11blic: secim. 
Tnir is the ,:Lomain c,f ftde-rally fun::i,::d res,~arch. Tbe private 
sector, whcrr;': so rr-11ch of tl1e research is ~',eing ut1de,taken, is 
ez.empi, and rese<trcherz, l.:ere are f:ee ro ns0 human ernbry,~s 
for re2.,,:::;r-::l1 purposes. and il:1e·:eforrc: extrnct e:s ,:ens. 
c:~')nseque .. nrly., in C1e lJnited SiJ-:t.es, df;,~pite thE·- 'vocif~,r-t)US 
high-1ev::-19c,bti,~al n1achh1,d.ions that are 11ndert1:'cl~•~n, human 
ernbr~l02 'Vv:DJ ('.Ofltinri.c to he destrGyed j_n beth [\TP prog:r·arns 
and in priv.2.Lel::,· flF1d<::d .ES cell research. Th,:: ethical 
di,3:::.:(11DJL1ci::- is fJ0rat.L:;, 

Elurpius I:mh,·yos ,,s ?.. Sour,ee of Embr}'onir: Stem Celis 
Th,:re are ::tddltional isE;ue~; w be ccrnsidcred. Tr1e model 
l)rovidf;d by i.1eural grafting in Par:0::b1s1.Jn 'E'. dJ.see,se ha~; already 
Deen altu.ic1ed to 9 b~;,,:'.ause si.n1ilar ar.:gurne;it.:: occ-,J:r J.1ere V./ith 
respect 1.c, .mo,.al c,:n:1pliciry. V\1h-cit is ~i?,nificr;nt ,rboul the 
ne11sal gr:.:,Jting rnodel is that i;)on1plicity in tt,_,;;1; original ::1b0rtion 
i.s rc~,c:lded because .::or12ent to abc•rl the foJ:us it: giv•::P. en the 
grounds c1f :rn.aternal <:K feti':d ... .,,velf;;u\~.:. \~uite clearly, fh,c t•:\1scns 

for the abortion and the nrnnner in ~Nhich i.1 fo caITied out h:r,1~· 

r11Jthin5 t«.J do \Vith the; re;~;earch or therapy en tbe _patJents ¥/ith 
Parkin~;o;-1 's dlsc::2,:c:,~, Indeed, the ethi;;al pararneter3 ensure: tlwt 
there is c.ornplete s;epara(ion in practice hetv/1,,;eu. the t·:vc~ 
(Jone~~ J 991 ). -v•lh:J.t lessons ca:1 be ltarned frorn t}1is for E,'.'.) 
cell rc::,;~.arcb? 

16;J· fi-r2.t glance theJ_·-~ is,~ problern., sin.(;e Lhc separrJ:i.on cannot 
[·tt: :ae,:_J_y ns distinct in E .. S c.ell re;,e,8TClL Tbi.:; is because the 
prc,c.ess c~f :.:,~c~.1nirin.g f 1

:,~; cells actuRlly destnJy:~ the e1nbryT} 
(I)•,)~~J::f1i.:nger~ 1999). 1'he pBrcillel in ne~Jral gr.aft~ng \l;/()uld be: 
if tbf.: pr.J,~:c[,S of ar:qui.cing che n(,HJ.id ti.ssue frcnn Iilf". fetus 
kiH,~d die f;:tvs'. ·,\/ht.res_;:, in pra~ti.~·,e; it is Ih,:; abc.rtion th.st d•)es 
d1.i_.•;. 

either be obtai.nt:·d fren.: ernbryc,J created .spe(~-ific.aUy fcir 
research purpc.:;e,~; 1 or fi·on1. c.1r:b1:,,·cs s,l!rplu,;. t.t:; I1/_F progr:u~is 
(Thon1s:011 et a,\ 19~=,8; R_Gub1i.n~.AJ .<:~t al_. 200((1. 111e •Jbj:~c,t.ior1 
rai~e-d abo•.,1e ouly [fppEes to etTi.bryos deliberately cr-ei:1.ted for 
research; the re~:carcb kHh~, e:c.~•1.bryos chat Y?otlld not h:tYe 
'-~'xi~:ve.d if it \Vere JJ~)t for tlli~. pa.rr:cu1:::tr n:,search progranJ. :By 
con.\sar,t, quitt" a ,;Jf_E~rcnt siluatitHl holds \;,1he.11 tiK', ernbryo.~ 
in c1uection are s~_itplus ro thf; r.eqEiJ'CffJen_ts crf rvri· rreatn1enl. 
TlKi: ~\:,Dcow::e i:; i.ndtcpenc!ern. of 11-i.iu or 11t1v other res,~arch 
1:irogfarn, r:nd. th,:'.y 1,viH t:ventt:ally be dc::.~.troy'~.d re.gctc.:.lless of 
an.7 rese..arch inre.re[;ts. A. dec.is7.,~Hl to use'. such :.::.:1nbryos for 
research purposes is comple1.ro]y 3epsratc from a decision te, 
discard chem, bf'CBJJS<':: they E:i,e surpbs to the r1,p;·oducti.ve 
.needs of the ,;;c,uple from 01,'110m th:"_ii v, ,~;·i::. nbtained. 

'V\lhat a.rt. tI~1e reaso11s ag,dnst using, embry~Js frcn1. rvr· S(Jt1J",2.es 

for rem:;rirci1 p1Jl])(J3es, ~nd in. ~particular fo:r exf:rfl.ctlng E.8 celts? 
rf]lt.~fC a:pp.e.ar [:o be n-,) conc✓-inch1g etbicnl :re.a~:c~n:; agai11st thisc 
l\ie\1ertL_elt:ssQ "',-;;,1hat "-i?/e h.ave seen is that son::.t: countries hrclt~ 
adopted a:n inte.rin:ec1.ictte pos:i.~ion 'A1ith built-in tirne-1ine~; 
(pc)siti:)11 :B). Surprising_iy, thu p,Jsition doe:J not se::t.rc. t(:i stern 
frorn a cle;.~rly fo~ . .-rnn1at~d. ethical ba.~e, h1.1t c:rnou.nt;; to ,a de.sire 
to protcc,: ihc human embryo ,,;hile als,.:, allmving the 
;:.;,onti.nuation c.f potent:1al1y in-~_pcfftan.t research. TJnff.::~tunateJ:/~ 
it fails on both cc1unr.s. Its ]asl;:: of a co.r;.~iincing ethical base 
oper1s lt to cr1tii::::isrn_ ffc).ffl the; consen.,ati"'11re -~ide (JD. the grou:ads 
tJ:1at .it fails rldeq_1~atc.ly to pr(:tect hun1an err1bryos. i\JiJng:~'.hie 
thi::;, the rcs\ricti.)r, of :scientific 1\,S<;;an::h to £1 s,:::t IJuml,er aad 

of t,n1lrt)'GS er ,stem c·.ell lines han.1p,err3 the dhn,:;risi;)ns of 
th.Is research (R_occat~uva /!l al, 2001; 1:ennedy, 2003). Snch 
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restrictions may have profound implications for scientific 
understanding and the development of scientific concepts, and 
even for therapeutic applications. In other words, it is a 
compromise that is fundamentally flawed on both ethical and 
scientific counts. 

In terms of the principles outlined, a more consistent approach 
for position B countries would be to adopt position C 
regulations. This would allow them to hold a protective view 
of the human embryo, within the framework of a more 
consistent ethical stance. This is because ES cell research is 
limited to surplus embryos from IVF programs, with a 
procedural separation between the initial decision to discard 
embryos and the subsequent decision to donate them for 
research. This allows both the utilization and extraction of 
new ES cells, and eliminates arbitrary time limits on extraction. 
This is not an ideal solution, but in terms of the principles so 
far outlined, it is a far more satisfactory one than that enshrined 
in position B. 

Ways Ahead 
From this account it emerges that, in scientific terms, there is 
a need to experiment upon ES cells as well as adult stem cells. 
While any country is at liberty to prohibit such research, the 
state of the science points to its necessity if optimum progress 
is to be made in understanding the scientific and clinical 
potential of stem cells. For all other countries regulations are 
needed to cover their use. It has also emerged in the preceding 
sections that environmental considerations are integral to 
ethical debate. How are these considerations to be taken note 
of in policy regulations? 

We have already argued that position B cannot be supported 
on ethical grounds, even in countries that do not wish to destroy 
further embryos. Hence, even for them, position C appears to 
be an interim position of choice. But what about the creation 
of embryos for research purposes, either by fertilization or 
SCNT, and the move to position D? 

The environmental argument demonstrates that blastocysts in 
the laboratory are not totipotent, regardless of their source. 
They have no chance of becoming individuals unless 
transferred to a wo.man's uterus. Since this is not the intention 
when dealing with surplus IVF embryos or those created for 
research purposes, research on these embryos will not destroy 
embryos that would have become fully-fledged humans. Even 
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their pluripotency will be lost if they are not used for research 
or therapy. 

Even if embryos (blastocysts) that could never realize their 
totipotency are considered to be persons, they will never realize 
that personhood if they exist as surplus IVF embryos or embryos 
created specifically for research purposes. The differences 
between these two groups appear minimal, in that they reside 
in an environment that precludes the realization of human 
development. Surplus IVF embryos will be destroyed once the 
need to produce children has passed, regardless of the possibility 
of being utilized in ES cell research. If used in the latter manner 
they may contribute to improvements in therapy. Embryos 
created for specifically research purposes will be destroyed in 
an attempt to benefit others through improvements in therapy. 
The move to position D ( as found in the United Kingdom) may 
be the most consistent position ethically and the most 
advantageous scientifically. 
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