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MeEAN (pe aAdaBnTikn oslpa):

ABnva Kotlaumracn, Kadnyrtoia Aotikou
Aikaiov ot Nouikn 2xoAn Tou AploToTEAEIOU
lavemotnuiov Osooalovikng

Avaoctaoiog PLAaAnONG, Kabnyntric
KotvwVviki¢ laTptkri¢ oto TUHHATOS laToLki¢ TOU
Mavemornuiov Kpntng

Av8péac Kapaurivng, Kabnyntri¢c Emeiyovoag
ot latpikr) ZxoAn tou Mavemornuiov ABnvwy

Apradvn-Noukia Xayep-0codwpidov,
AvarAnpdtoia Kabnyrtoia lfovidiakri¢
Texvodoyiag oto Turnua Emotnung Zwikr¢
lMapaywyri¢ kat YoarokaMipyeiwy Tou
lewmovikou lMavemiotnuiov ABnvwy

Aproteidng Xatlng, Kabnyntric ®idoocogpias
Aikaiov & Ocwpias Osouwy oto Turua lotopiag
& ®idoocopias tn¢ Emotrnung tou lavemiotnuiov
Abnvwv

BaoAwkn NMetovon, AvanAnpwtoia Kabnyrtowa
Kowvwvioloyiag tou Atkaiou oto Tunuas
Kowvwvioloyiag tou Mavemotnuiov Korthns
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ANPATPOC ZKAATOAS, EATEAEOTIKOG AlEVBUVTIIGC
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TTQPOX S KQIVOTOUWY EPAPUOYWY TEXVHTHS
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Suvrayuartikou Aikaiou tou lMavreiou
Mavemornuiov
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Kwvotavtivog Kapmoulng, £1ikoupos
kaBnyntr¢ oro Tunua Emkotvwviag, Meowy kat
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Muptw Apaywva-Movaxou, OuoTiurn
Kabnyntoia @idocopiag twy MNavemotnuiwv
ABnvwyv kat Kortng
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NwoéAaog Mooxovag, OuoTios Kabnyntri¢
Tevikri¢ BioAoyiag-latpiktic Mopiakti¢ [EVETIKIG
ot latpikr] ZxoAn tou Mavemornuiov MNatpwyv

MavAog ZovpAag, OLoTIHOC KaBnynTri¢
diAooogpiac Tou Atkaiouv oto Tunua Nouikric Tou
Mavemotnuiov ABnvwy

MnveAdTn AyaAdottoUAou, Oudtiun Kabnyrtowa
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Pw&avn dpaykov, Kabnyritoia otn Nouikri
SxoArj Tou Mavemiotnuiov Tou Groningen
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ITupog BAaxomouAog, Kabnyntri¢
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ItéAog BipBLdakng, Kabnyntric Nvwotoloyias
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TTEA0G ZTUALaVISNG, Yuxiatpog-Yuxavalutric
Kabnyntr¢ Kotvwvikr¢ Yuxiatptkij tou lavreiou
lavemornuiov

ITtéNa MNakovpakn, £rtikoupn Kabnyritpwa
Yuxoloyiag, Mavemorthuto Kontng

Zwtnpng KuptomouAog, Oudtiuos Epsuvntric
ToU lvoTiTouTtou Xnutkii¢ BioAoyias tou EQvikou
I6puuarog Epeuvwy

Tiva Mrkapavn-Nanadatov, Kabnyritpia
BionBikri¢c oto Tunua MoAitikwyv Anuooiag Yyeiag
Tou lNavemornuiov AuTikn¢ ATTIKIG

dApwv Nawovidng, Kabnyntric oto Turiua
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XapaAapmnog XpuocavOakng, Kabnyntri¢
Atotkntikou Atkaiou - AlotknTikwy OoLWY oTh
Noutkij ZxoAr tou Mavemiotnuiov ABnvwy

Xpriotog Awovng, OuoTiuog Kabnyntrig levikric
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Mavemotnuiov Kontng & Emokemtns Kabnyntric
oto lMaveniotrjuio Linkoping Zoundiag
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ToMeptodiko «BIOHOIKA» amoteAeinAekTpovIkn EkSoon TG EOVIKN G ETtitportg Blon ik & Texvon0ikng
o ouvepyaoia pe To lvotitouto MANPodoptkng Kat TNAETIKOVWVIWY ToU EKEDE «AnpUOKPITOG».

Ta Bepatika Tou evdlapEpovta KAAUTITOUV OAO TO pAcpa ThG ouyXPovng Blondikng Kat TexvonoIkng.
Fa Tov AOY0o auTto, KaAouvTal OXL HOVO KABLEPWHEVOL OAAA KUPILWG VEOL ETILOTHOVES VA OTEIAOUV TIC
OUMPBOAEG TOUG.

Y KOTIOG TOU TIEPLOSIKOV ELVAL N EVUEPWON KAL N AVTAANAYN ATIOWEWY KAl YVWOEWY LETAED ETILOTNHOVWY
OAWV TWV KAASWYV TIoU £X0UV BEWPNTIKO N TIPAKTIKO eVSladEPOV yia BEpata ou adopoulv T Blondikn
kal ta nOika {nTApata tng TeEXVoAoyiag.

(O e-0-0-0-0-0-0-0-0-0-0-0 -~

THE “BIOETHICA” JOURNAL

The “BIOETHICA” journalis an online publication of the National Committee for Bioethics & Technoeth-
ics, in collaboration with the Institute of Informatics and Telecommunications at the National Centre
for Scientific Research “Demokritos”.

Its thematic scope covers the entire spectrum of contemporary bioethics and technoethics. For this
reason, not only established but primarily young scientists are invited to submit their contributions.

The purpose of the journal is to facilitate the exchange of information, views, and knowledge among
scientists from all disciplines who have a theoretical or practical interest in issues related to bioethics
and the ethical implications of technology.
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Texvntn vonuoouvn, griefbots, mapaAAnAa cupmavta
— KOl SPAKOVTEC

Evayyelo¢ Mpwtomanadakng?
Kabnyntr¢ Epapuoousvng HOikrs, Tunua ®iAocopiag, EOviko kat KamodloTplako
Mavemotruio Abnvwy
2MEAog EBvikni¢c Emitporric BionBikii¢ kat TexvonBikii¢

€ eprotopa@philosophy.uoa. gr

NETELC KAELSLA:

TEXVNTHA VONUOoULVH, TapdAnAa cuuTavTa, avatars, amntr] enidpacn, antod mPOowTo

o e-0-0-0-0-0-0-0-0-0-0-0 <)

Artificial intelligence, griefbots, possible worlds
- and lurking dragons

Evangelos Protopapadakis'~
IProfessor of Applied Ethics, Department of Philosophy, National and Kapodistrian
University of Athens
?National Commission for Bioethics and Techoethics Member

€ eprotopa@philosoph y.uoa.gr

Keywords:
artificial intelligence, parallel universes, avatars, tangible influence, tangible person
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Aev ywpilw, Kavelg amd gpdg Sev eival - akOuUn
- og Béon va yvwpilel, €av autd TIOU ATIOKAAOUUE
oUMABSNY pe TtV ¢pacn ‘Texvnt Nonuoouvny’
OUVIOTA TNV TIAEOV GNUAVTIKA £WG TWPO ETILOTNOVIKY
emavaotaocr. 'Exouv, PBAEmerte,
mponynBel n xprion TG GWTIAG Kal N €Mvoncn Tou
TPOXOU, N ABLvN apXIkda Kot KATOTIY LETOAAIKE AsTtiSa,
Kal TOOA AANQ ETUTEVYLATA, TA OTIOIA £XOUV ETTNPEACEL
LLE TPOTIO TOGO KAIPLO TOV POU TNG LOTOPLAC TOU EIS0UC
HaG, WOTE VA UTTOPOUHE VO VOUIUOTIOIOUUAOTE VA
UTIOBETOU UE TIWG XWPIC auTa onpepa Ba uacTay iowg
OKOHUN-OKOMN KAl SIAPOPETIKA OVTA.

Kal TEXVOAOVYIKN

Q0T600, OAa Ta AxXPL TOUSE TEXVOAOYLKA EMITELYUATA
Kal N €MOTAUN TIoU KABs popd Bplokdtav Tiow amnd
QUTA, £€PXOVTAV VA CUUTIANPWOOUY, VA EUTIAOUTICOUV
TO OUUTIAV MAC TIPOOPEPOVTAC VEEC EVAMAKTIKEG,
ouvABwWS PE TNV HoPDN EPYAAEIWV Kal SUVATOTATWY,
o€ SUVATOTNTEC IOV N&1N Hag ntav TtpooBactues: Mpo
NG ETVONONG NG AeTtidac ot avBpwrot tepaxilav
KpEag, ¢Ep’ ewmely, Ouwg n duvatdtnTta HE TNV
Aemida kabioTatal euxepéotepn. ZeoTaivoviav Ue
TIOIKIAOUG TPOTIOUG, ETTIONG, KAl KAAUTITAV ATTOOTAOELG
UETAPEPOVTAG TIPAYHATA, MG N GWTLA KAL O TPOXOS
TOUG SLEUKOAUVAY OE GNUAVTIKO Babuo. H smothun
UEXPL ONUEPA KAl Ol EKACTOTE TEXVOAOYIKEC TNC
£PAPHOYEG SeV Ekavav AN TTIEPAY TOU VA TIPOCOETOVY
OTOV KOOUO HOG SUVATOTNTEG KOl QVTIKEIPEVA,
woTO00 Sdev NTav oe BEon va SnUIOUPYHOCOLY VEOUG
TAPAMNAOUG KOGHOUC VIO EQAS — TIAPAANNAOUG, UTIO
TNV EVVOLA TIWE TO (510 TIPOOWTIO U PEl TAUTOXPOVA VA
(el o€ 5U0 SL1APOPETIKOUS KOGHOUC, OL OTIol0L SIETIOVTAL
QATIO KOLVEG QUTIWSELG CUVSETELG, GTOUG OTIOIOUC, OUWG,
KATL, TO (810 TIPAYUA, UTIOPEL TAUTOXPOVA VA UTIAPXEL
Kal va PNV utdpxet. H evaoxoAnon pe ta mapdMnia
OUUTIAVTA ATAV £WE TWPA ATIOKAELOTIKO TIPOVOLO TNG
dhocodiag.

Mpdyuartl, 18iw¢ KATA TO TEASUTAIO TETAPTO TOU
TapeNBovVTog atwvog, prthdcodol omwg o Saul Kripke
kat o David Kellogg Lewis é0Tpepav TNV OKEYN TOUG
oTNV SuVaTOTNTA TIAPAANANG UTTAPENG EVEEXOUEVWY
KOOHWYV, EITE WG UTIODECT EpyaTiag - KATL oAV TIOMATIAA
dNocodpIkd sandboxes, €iTe W¢ AOYIKWS ETUTPETTH
mpayuatikotnTa: Kovtoloyic, yia kdbe amodaon
TIoU €X0UE AAPBeL Kal yla KABE TL TToU pag EXEl CUUPEL,
UTTAPXEL Eval AANO, TIAPAAANAO oUUTIAV, OTO OTIOI0
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amtoPpacioape SIOPOPETIKA KAl LAG OUVERN KATL AANO
- 85£80UEVOU TOU O,TL Ol ATIOPACELS TIOU A PBAVOUE
Katd TNV Stapkela tou Biou pag sival ATEIPES, OTIWE
ATElPA Elval KAl TO YEYOVOTA TIOU PBLWVOUUE, Ta
TAPAMNAA AUTA CVUTIAVTA 0D EINOUHE VA BEwpPriooUE
TWE €ivat emiong amelpa. Katd tov Lewis, paAota, Ta
oUMTIOVTA QUTA Elval €€ (00U TIPAYUATIKA UE EKEIVO
£VTOG Tou omoiou (OUUE: Y€ €va TIAPAMnAoC cuumay,
yla Tapadetypa, Sev ypadw TOUTEG TIG YPAUMES AUTH
TNV OTIYMN - KAVW KATL eVTEAWS S1adopeTIkO, ard
€€ (00U TIPAYHATIKO, EVW OE KATIOLO GANO GUUTIAV TIOU
vploTatatl TapdMnAa pe Ta Suo oTa oTola £Xw RdN
avagpepOel, sipal VEKPOG — CUVETIWES SEV KAVW TiToTa
ATIOAUTWG. Y& KABE TEPIMTWON, Ta TTAPAMnAa autd
olpTIAVTA SEV ETIKOLVWVOUV HETAE) TOUC: STO TAAICLO
TOU GUUTIOVTOG EVTOC TOU OTIOIOU YPAPW QUTEG TIG
YPOUMES, sipatl evteAdws {wvtavog, kat kabolou Sev
UE EMNPEALEL TO YEYOVOC TIWG OE KATIOLO AAAO GUUTIAV
TNV (81a oTypr] eveExeTal va sipatl eVIEAWS VEKPOG. Ta
mapAdMnAa avta Tlava coumavta dev cuvdEovtal
AITIWSWE PE KAVEVAVY TPOTIO.

H avapopd pou oto evdexdpevo tou Bavdtou Sev
givatl tuxaia. Mpoéodpara meétuxa oto Siadiktuo tnv
Slapnuion plag umnpeciag, n omola og oXEon HE TO
yeyovog tou Bavdatou o kamotov Babud Snuiovpysi
Sv0  aMnAoaTOKAEIOUEVA  cUUTIAVTA,
WOTOC0, AMNAOTIEPIXWPOUVTAL Kal TEUVOVTAL - LE

Ta  orola,

ONUEL0 TOUNG EVA TIPOCWTIO, TO (510 TIPOOWTIO, TO OTIOI0
UTTOPEL va BLWVEL Kal Ta U0 CUUTIAVTA TAUTOXPOVA.
MPOKELTAL VIO UL EUTIOPIKA EPaApUOYN, N OTola 00
Sivet Tnv duvatotnta va TNV TPOPoSOTHOETE UE
VAIKO (pwToypadisg, Bivieo) mou TpogpxeTal amod
KATIO0 OLKEID 0ag TPOOWTIO, A0 TNV Ylayld oag,
yla mapdadelypa, wote va dnuiouvpynbel éva apxiko
AEITOUPYIKO — Kal QmOAUTWG TIOTO KOl TIEOTIKO -
avatar. To avatar autd ouveyilel va ekmatdeletal €
aeil, akoun Kat Otav To TTPWTOTUTIO TOU EXEL TIAWPEL VA
UTTAPXEL, APKEl va aMnAeTiiSpdte pe autd: Mmopeite
VO OUVEXIOETE va TNAsPwveite - pe BLvTeokAnon
- oTnV Ynolakn yayld cag otav n ¢uotkn Ba éxet
EVKATAAEIPEL TOV HATAIO QUTOV KOOHO, Kal Vo ThV
EVNUEPWVETE yla aUTA Tou oupPaivouv otnv (wh
oa¢ kat otov TAavATh. Ekeivp Ba ouvexioel va
aVTATIOKPIVETAL OTIWC Ba €KAVE 1 PUOLKY 0aS YLayld,
apou €xel Adn ekmatdevdel — kal ouvexilel SlapPKWC
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Vo eKTTaSeVETAL — va TNV TIPOCOUOWWVEL. H ylaytd
auth Oa ‘yvwploel’ Ta Tatdid kat ta eyyovia oag kat Oa
AMNAETUSPA PE AUTA OTIWE KABE yiayld, Hovov Tou Oa
TO KAVEL TIAVTOTE Kal HOVOV €€ amooTACEwS. H ylayla
auTH TaUTOXPOova Ba UTIAPXEL KAt Sev Ba LTIAPXEL OTO
1810 obumav - n, akopun akpIBESTEPA, 0 XPNOTNG TNG
£PapHOYNS elval TIou Ba UTIAPYKEL TAUTOXPOVA OE SUO
TAPAMNAA CUUTIAVTA, OTO £VA £K TWV OTIOLWV 1 YLayLd
Tou Oa £xel TTAVOEL UTIAPXEL, EVW 0TO AAo Ba cuvexilel
va (el

Oa TaPATNPHOETE, KAl KATA pia evvola Oa ExeTe Siklo,
WG Tt SUO AUTA cvuTavTa Sev uPloTavVTaAl KATA TOV
1510 TpoOTIO: To £val £ival ATTTO, EVW TO AANO ELKOVIKO,
amoTeAel Tipocopoiwon. QoTOCo, ETITPEYPTE HOU Va
QVTITEIVW, EVa PEYAAO HEPOC TOU ‘aTTOl’ GUUTIOVTOG
EVTOC TOU OTtoiou {OUHE EXEL N8N KATAOTEL EIKOVIKO
ad’ evog, kat ag’ etépou Ba UTToPoVoE va YiVEL LEYAAN
oulntnon Tmepl Tou TL pag StafePalwvel WG KATL
Tpayuartt ‘urtdpxel’ N 0xL. ‘Eva avatar ou aokel emavw
LOU aTTTH €TMISpach, UE KAVEL va KAQlw N va YEAQW,
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UE TIPOTPETIEL N UE ATIOTPETEL, O£ KAmolov Badud
Kal PE KATIOIOUG TPOTIOUG Yla EMEVA UTIAPXEL TTOAU
TIEPLOOOTEPO ATIO KATIOO ATITO TIPOOWTIO, TO OTo(O,
OUWE, SV yWwpllw kav kat kaboAou Sev emtnpealel Thv
{wn pov. AuTH 8w, AANWOTE, Eival pia attd TIG ELAOYWG
TOavEC vonuatodoTHoelS Tou atBUAAIKOU OTIXOU TOU
Mappevidn: «To yap adTto voelv €0Tiv TE Kal ivat.»

Amo ta fake news €wg ta griefbots, autd mou n TexvnTn
VONUOOUVN UTOPEl va TETuXAivel UE eEwdPEVIKA
LEYAAN gukoAia, eival va ‘eyxéel’ TBava evaAAKTIKA
OUUTIAVTA OTO OCUUTIAV TIOU QVTIAQUBAVOUAOTE WG
‘anTo’ Kat ‘GUCLKO,” SNUIOLPYWVTOS LE TOV TPOTIO AUTO
éva TIAéypa TBavwy KOOUWY, Ol OTIOl0L UTTOPOUV Va
oxeTi(ovtal aITiwdws kat aAnAsdpolv - kat sivat
n TEWTN GOPA TOU N ETOTAKI KAl N TEXVOAoyia pHag
ETUTPETIOVV KATLTETOL0. Eivat mpodaveg twg odpeilovpe
VA EILAOTE TOOO ETUPUAAKTIKOL KOL TOOO OE EYPHYOPan,
000 EKEIVOL TTIOU KIvOUVTaL 0€ axaptoypadpnta udata -
EKEIVA TIOU KATIOTE ETUONUAIVOVTAV OTOUG XAPTEG UE
v ¢ppdon: Hic sunt dracones.

Evangelos Protopapadakis | BIOETHICA|VOLUME 12 | ISSUE 1 | MARCH 2026



IIIIIIII

NMPQTOTYINEZ EPI'£
ORIGINAL ARTICL




e

I Hellenic Republic
BIOE I H ] ‘ A National Commission
for Bioethics & Technoethics

BIOHOIKA

MPQTOTYIH EPTAZIA

MeTafl KALVOTOUIAC KO OTIAYOPEVONG: TO EVPWTIATKO
VOLLLKO KOl SEOVTOAOYLKO TIAQLOLO VLA TNV ETEEEpy Aol
TOU YOVISLWMATOC TNS avOpwTtivng BAACTIKNG CELPAC KAl
0 EYYUNTIKOG POAOC TOU TTOLVLKOU StKalov
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MEPIAHYH

Iv

To apBpo €&etalel TO EUPWTIATKO VOWIKO TIAQICLO TIOU SLETIEL TNV €MEEEPYAnia TOU yovISIWUATOS TNG avOpwrtvng
BAaoTikA¢ ostpdc (HGGE) kat aflohoyel KPITIKA TOV POAO TOU TIOWVIKOU Sikaiou w¢ £18kol pécou Tpootaociag.
MPOXWPEWVTAG TTEPA ATIO TIG YEVIKEG NOIKEG GULNTIOEL OXETIKA UE TNV acdAAela, T BEATIWON KAl TNV AKEPALOTNTA TNG
£pELVAG, UTIOOTNPILEL OTLN ISLAITEPN VOULKY TIPOKANGT TToU BE£TEL N HGGE £YKEITAL OTOV KANPOVOULIKO KAl LN AVOCTPEPLIO
XOPOKTAPA TNG, KABWE KAl OTIC SIAYEVEAKES ETUTITWOELS TNG. AUTA TA XAPAKTNPLOTIKA O£TOUV UTIO TTiEoN TA CUUBATIKA
pLBULOTIKA povTEAa Trou Bacilovtal oThv auTovopia kat Thv euBuvn.

AvaAUETAL TIPWTA TO OXETIKO SIEOVESG KAl EUPWTIATKO VOUIKO TOTIO, HE 18laitepn udaon otn ZuuPBacn tov OBiESO Kkat
NV £UpEon aMaG onuavtikg emidpacn tng vopobeoiag tn¢ EE, oupmepAapBavouévwy TwV LopdPWY «AEITOUPYIKNG
amayopeVCNG». ITN CUVEXELQ, TTAPOUGCIAJETAL A CUYKPLTIKY €E€Taan Tou gBvikol Sikaiou g Meppaviag, tng raAiiag,
¢ ITaAiag kat Tou Hvwpévou Baotheiov. Mapd Ti¢ SIaPOPETIKEG CUVTAYUATIKEG TIAPASOCELS, TA CUOTAUATA AUTA
ouyKAivouv otnv amayopsuon Tng HGGE kat otV emBoAN TIOWVIKWY KUPWOEWY YIa TNV KAWVIKA EPAPHOYH] THG, EVW
ETUTPETIOVV TNV EPEUVA TIOU SEV OTOXEVEL GE AVATIAPAYWYH UTIO AUGTNPEC TIPOUTIODETELG.

Kevtptkn oupBoAn tou apbpou eival ) amooadprvion TS KAVOVIOTIKAC SIAKPLoNG HETAEY TNG £psuvag o EUPpua Kal
NG eMe€epyaoiag TOU YOVISIWHUATOS TWV AvOpWTTIVWY AVATapaywyYIKWY KUTTAPWY. Yoot piletal 0Tt n Ttowvikn eubuvn
SikaloAoyeiTal Hovo dtav n EMEEEPYACIN TOU YOVISIWHATOG EICEPXETAL O KAVIKEG SOKIUEG ) OE AVATIAPAYWYIKNA XPrion UE
OTOXO TNV EUPUTEVON, TIPOKOAWVTAC ETOL KANPOVOULKH TPOTIOTIOINGN, OXL OUWS 0TNV TIPOKAVIKA 1 N QVaTIapaywyLkn
£peuva. TEAKA, To ApBpo avTIAAUBAVETAL TO TIOVIKO SIKOLO OE QUTOV TOV TOUEA WE TIPOOTATIA MLAC SI-OTOULKAG Kat Sta-
YEVEAKNG TIPOOEYYLONG TNC avOPWTIVNE AELOTIPETIELAG, LE TNV KANPOVOUIKOTNTA VA AEITOUPYEL WG TO ATOdPACLOTIKO OPLO
ylol TV TIOWVIKY] TIapEpBaon.

NEEELG-KAES 1A
£TIEEEPYAOIN TOU YOVISIWHATOG TNS avBpwTivnG BAACTIKAG OEIPAS, OPLo KANPOVOLLIKOTNTAS, avOpwTtiv a&loTipETela,
TIOWVIKO SiKa0, EVPWTIAIKN SlakuBEPVNON TG BlondIKAG

Page 6

Alessandro Buoncompagni | BIOETHICA | VOLUME 12 | ISSUE 1 | MARCH 2026



4

. Hellenic Republic
BIOE I H : ‘ A National Commission

| for Bioethics & Technoethics

¢

ORIGINAL ARTICLE
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on human germline genome editing and
the role of criminal law as a safeguard
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ABSTRACT

Iv

This article examines the European legal framework governing human germline genome editing (HGGE) and critically
assesses therole of criminal law as a safeguard within that framework. Moving beyond general ethical debates on safety,
enhancement, and research integrity, it argues that the distinctive legal challenge posed by HGGE lies in its heritable
and irreversible character, as well as in its transgenerational implications. These features strain conventional autonomy-
based and liability-based regulatory models and help explain the persistent resort to categorical criminal prohibitions
across European jurisdictions.

The analysis first reconstructs the relevant international and European legal landscape, with particular attention to the
Oviedo Convention and the indirect yet significant influence of EU sectoral regulation, including forms of “functional
prohibition.” It then provides a comparative examination of Germany, France, Italy, and the United Kingdom. Despite dif-
fering constitutional traditions, these systems converge in prohibiting reproductive germline modification and attach-
ing criminal sanctions to its clinical application, while allowing tightly regulated non-reproductive research in certain
circumstances.

A central contribution of the article is the clarification of the normative distinction between embryo research and repro-
ductive germline modification. It argues that criminal liability is justifiable only where genome editing enters clinical
trials or reproductive use aimed at implantation, thereby triggering heritable modification. Extending penal sanctions
to preclinical or non-reproductive research would undermine the principle of extrema ratio. Ultimately, the article con-
ceptualises criminal law in this field as protecting a trans-individual and transgenerational conception of human dignity,
with heritability operating as the decisive threshold for penal intervention.

Keywords:
human germline genome editing, heritability threshold, human dignity, criminal law, european bioethics governance
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I. Introduction

The rapid development of human germline genome
editing (HGGE), particularly following the advent of
CRISPR-Cas technologies, has profoundly altered the
legal and ethical landscape of biomedicine. What was
once a largely speculative concern became, more than
ever, a concrete regulatory challenge in 2018 when
the birth of children whose genomes had been edited
at the embryonic stage was publicly announced (Bu
2019; Johnson 2024). That episode exposed not only
the technical feasibility of germline interventions, but
also the fragility and fragmentation of existing legal
frameworks at national and international levels. In its
aftermath, a broad consensus emerged that human
germline genome editing raises issues that cannot be
adequately addressed by scientific self-regulation or
ethical guidelines alone.

From a legal perspective, germline genome editing
presents a distinctive challenge. Unlike most
it affects
who cannot consent, produces effects that may
extend across generations, and entails a degree of
irreversibility that renders ex post remedies largely
ineffective. These features strain regulatory paradigms
traditionally grounded in individual rights, informed
consent, and compensatory liability. Comparative
analyses of national legal systems indicate that
states have responded through diverse and, in
many cases, pre-existing regulatory instruments
that were not designed with contemporary genome
editing technologies in mind. Despite this diversity,
comparative scholarship suggests a recurring pattern:
where germline genome editing involves reproductive
use or results in heritable genetic modification, national
legal systems frequently rely on criminal prohibitions or
criminal sanctions (Boggio et al. 2020), either directly or
as a backstop to administrative regulation.

biomedical interventions, individuals

The presence of criminal sanctions in this field is,
however, far from self-explanatory. Criminal law is
conventionally reserved for conduct that causes
concrete harm to identifiable victims or threatens
clearly defined public interests. HGGE, by contrast, is
characterised by scientific uncertainty, long temporal
horizons, and diffuse potential effects. Moreover,
neither international human rights law nor European
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bioethics instruments establish an unequivocal and
comprehensive prohibition of all forms of germline
modification, leaving room for divergent interpretations
and regulatory approaches (Beriain et al. 2019,
Yotova 2020). This raises a question that has not yet
been systematically examined from a criminal-law
perspective: which legal good is criminal law seeking
to protect in the context of human germline genome
editing?

The existing literature on HGGE, while steadily
expanding, remains comparatively limited from a
legal perspective and has focused predominantly
on questions of ethical permissibility, international
human rights constraints, and comparative regulatory
models (Voneky 2018; Raposo 2019; Yotova 2020).
These contributions have been essential in mapping
the normative terrain and drawing attention to risks
such as regulatory fragmentation, ethics tourism,
and governance gaps. Yet they often leave implicit
the rationale for criminalisation itself. Where criminal
law is addressed, it is frequently treated as a technical
enforcement tool rather than as a normative choice
requiring independent justification, particularly in light
of the principle of extrema ratio.

This article argues that a more satisfactory account of
criminal law in this field requires a shift in perspective.
In addition to asking whether germline genome
editing is safe, consensual, or scientifically justified, it
is necessary to examine which interest is regarded as
sufficiently fundamental to warrant the most intrusive
form of legal intervention available to the state.
Considerations of public health, individual autonomy,
and research ethics undoubtedly play an important
role in the broader governance of biotechnology.
However, taken individually, they do not fully explain
why criminal prohibitions persist even in the absence of
demonstrable and actual harm, why they are triggered
primarily by heritability, or why they attach with
particular severity to reproductive applications.

The central hypothesis explored in this article is that
criminal law in the field of human germline genome
editing is oriented towards the protection of a trans-
individual legal good, which can be reconstructed
as human dignity understood in a collective and
transgenerational sense. On this reading, criminal
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prohibitions are not primarily aimed at protecting
present individuals, but at safeguarding humanity
from irreversible forms of self-instrumentalisation
associated with the technological redesign of human
reproduction. This hypothesis does not presuppose
uniform philosophical agreement, but seeks to provide
a coherent doctrinal explanation for the structure
and persistence of existing criminal norms within the
European legal space.

Methodologically, the  analysis adopts an
interdisciplinary yet law-centred approach, combining
ethical analysis, international and European legal
interpretation, and comparative criminal law. After
outlining the legally salient biomedical and ethical
features of HGGE, the article examines the international
and European framework governing such interventions.
It then turns to a comparative analysis of selected
national legal systems, before addressing criminal law
as a safeguard and the identification of the protected
legal good. The concluding section reflects on the
implications of this analysis for European governance
and the cautiously delimited role that EU criminal law
might play in this domain.

Il. Ethical and Biomedical
Background: Legally Relevant
Features of Human Germline
Genome Editing

I1.1. Germline Genome Editing and the Centrality of
Heritability

Human germline genome editing (HGGE) refers to
genetic interventions performed on gametes, zygotes,
or early embryos with the capacity to be transmitted
to future generations. This heritable dimension
distinguishes HGGE from somatic gene therapies,
whose effects remain confined to the treated individual.
Comparative scholarship treats the heritable dimension
as legally salient and structures regulation along
distinct stages of research and application (Boggio et al.
2020; Voneky 2018).

From a regulatory perspective, heritability introduces
a temporal extension of legal concern: interventions
may affect individuals who do not yet exist as legal
subjects and whose interests cannot be represented
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through conventional consent-based or rights-based
mechanisms. This feature contributes significantly to
treating HGGE as a distinct category within biomedical
law, justifying differentiated legal treatment even
before questions of safety or efficacy are addressed
(Yotova 2020).

11.2. Irreversibility and Epistemic Uncertainty

HGGE combines two features that are legally salient:
epistemic uncertainty and practical irreversibility.
Scientific uncertainty persists with regard to off-
target effects, pleiotropic interactions, and long-
term consequences that may only emerge over
generations. At the same time, once reproductive
use has occurred, the intervention cannot be
reversed without negating the very existence of the
resulting individual. This combination limits the
effectiveness of traditional regulatory tools such as
ex post liability, post-market surveillance, or adaptive
licensing (Boggio et al. 2020). Several commentators
invoke the precautionary principle as a relevant
governance framework. However, precaution is
operationalised as a requirement of “due diligence”
applied at each stage of development and through
case-by-case assessment, rather than as a mandate
for categorical prohibition (Cesa e Silva 2022).
Importantly, unpredictability alone does not dictate
criminal prohibition; many medical practices operate
under comparable condition of incertitude without
triggering penal sanctions (e.g. early-phase oncology
trials). The relevance of uncertainty lies rather in its
interaction with heritability and irreversibility, which
together magnify the normative stakes of regulatory
failure (Boggio et al. 2020, Almqvist 2020).

11.3. Consent, Parental Authority, and Future
Persons

The absence of consent from those most affected by
HGGE—future persons and subsequent generations—
poses a structural challenge to autonomy-based
justifications. While parental consent is widely
accepted in pediatric medical decision-making, its
legitimacy is more contested when decisions involve
irreversible, heritable alterations that extend beyond
the life horizon of the child (Boggio et al. 2020).
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Some authors suggest that this “representation gap”
weakens autonomy-based defences of HGGE and
shifts attention towards collective or intergenerational
interests (Yotova 2020; Raposo 2019). At the same
time, scholarship cautions against overstating this
point: lack of consent alone does not automatically
justify criminalisation, as numerous prenatal medical
decisions and reproductive practices affecting future
persons are regulated through professional oversight
rather than penal prohibition. Accordingly, consent
analysis clarifies why HGGE raises distinctive concerns,
but it does not, in isolation, explain the specific choice
of criminal law as a regulatory response (Dukanovic
2019).

11.4. Enhancement, Instrumentalisation, and Social
Meaning

Debates surrounding HGGE often invoke the distinction
between therapeutic and enhancement-oriented
interventions. While this distinction is analytically
useful, the literature widely recognises its instability
in practice. Even interventions framed as therapeutic
may carry broader social meanings by introducing
intentional design into human reproduction. From
a legal perspective, concerns about enhancement
often function as proxies for a deeper anxiety about
instrumentalisation: the risk that future persons
are treated as objects of optimisation rather than as
subjects with an open future. This concern, while
contested, recurs across ethical and legal scholarship
and informs the perception of HGGE as a practice as a
practice with implications for the genetic constitution
and legal protection of future generations (Sergeev
2019). Taken together, heritability, irreversibility,
uncertainty, and the limits of consent help explain
why HGGE is persistently framed as a limit-case for
law. These features do not, by themselves, mandate
criminal prohibition. They do, however, clarify why
legal responses tend to focus on reproductive and
heritable applications and why governance debates
repeatedly invoke collective and intergenerational
interests. The next section examines how these
concerns are translated into binding norms within the
international and European legal framework.
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lll. The International and European
Legal Framework Governing HGGE

111.1. International Soft Law and the Enforcement Gap

At the international level, governance of HGGE is
characterised by strong ethical convergence and
comparatively
such as UNESCO declarations articulate principles
of human dignity, integrity of the human genome,
and responsibility towards future generations, but
remain formally non-binding. It’s agreeable that such
soft-law instruments play an important role in norm
formation while relying on domestic implementation for
effectiveness (Bu 2019; Sergeev 2019). The limitations of
this framework have been illustrated by concrete casesin
which actors exploited regulatory gaps, weak oversight,
or jurisdictional fragmentation. Commentators describe
these dynamics as forms of “ethics tourism” or regulatory
arbitrage, facilitated by uneven national enforcement
and the absence of centralised sanctions (Johnson 2024).
These observations underscore the structural difficulty
of protecting collective and future-oriented interests
through soft law alone.

weak enforceability.  Instruments

111.2. The Oviedo Convention and the Legal Salience of
Heritability

Within Europe, the Convention on Human Rights and
Biomedicine (Oviedo Convention) constitutes the
most significant binding instrument. Article 13 permits
genome interventions for preventive, diagnostic, or
therapeutic purposes only insofar as they are not aimed at
introducing modifications in the genome of descendants.
The provision has generated extensive scholarly debate.
Some authors interpret Article 13 as establishing a firm
prohibition on heritable germline modification, grounded
in respect for human dignity and the protection of future
generations (Yotova 2020; Voneky 2018). Others argue
for a more flexible interpretation, suggesting that the
text leaves room for future reconsideration, particularly
with respect to research or hypothetical therapeutic
applications (Beriain et al. 2019; Boggio et al. 2020).
Despite this disagreement, there is broad consensus that
the structure of Article 13 assigns decisive normative
weight to heritability as the legal threshold.
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ll.3. European Union Law and “Functional

Prohibition”

The European Union has not adopted a comprehensive
legal framework specifically regulating HGGE.
Nevertheless, EU law constrains clinical translation
through sectoral instruments, including rules on
clinical trials, funding eligibility, and biomedical
research governance. This strategy can be described as
a form of “functional prohibition”, whereby a practice is
effectively blocked by denying authorisation pathways,
financial support, or lawful market access, without
the adoption of an explicit EU-level criminal offence.
While effective in limiting institutional research and
clinical application, this approach has inherent limits.
It does not fully address private conduct occurring
outside regulated settings, nor does it ensure uniform
enforcement across Member States. As a result, EU law
indirectly reinforces national prohibitions while leaving
criminal enforcement primarily to domestic legal
systems.

I11.4. Precaution, Due Diligence, and the Choice of
Regulatory Instruments

European human rights scholarship
frames HGGE as an area in which states may have
positive obligations to prevent foreseeable harm under
conditions of scientific uncertainty. Precaution can
thus be understood as part of a broader duty of due
diligence. However, the literature also emphasises that
precaution does not entail absolute prohibition and
is operationalised as due diligence, leaving regulatory
choice open. States may fulfil precautionary obligations
through a range of measures, including licensing,
moratoria, and enhanced oversight (Cesa e Silva 2022).
This observation is critical for the analysis that follows.
The decision to employ criminal law cannot be inferred
automatically from precautionary reasoning; it requires
additional normative justification. The persistence of
criminal sanctions in national frameworks therefore
calls for closer examination of the legal good they are
intended to protect. The international and European
framework governing HGGE reveals a combination of
ethical convergence and institutional fragmentation.
While binding norms emphasise the impermissibility
of heritable reproductive modification, enforcement

increasingly

?
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remains predominantly national and uneven. This
structural context explains why domestic legal systems
play a central role in translating shared values into
enforceable prohibitions. The next section examines
how selected national frameworks operationalise these
commitments and what this reveal about the role of
criminal law as a safeguard.

IV. Comparative National Approaches
to Human Germline Genome Editing

IV.1. Germany: Human Dignity, Constitutional
Absolutism, and Penal Boundary-Setting

Germany is frequently cited as the paradigmatic
example of a dignity-centred and prohibition-oriented
approach to human germline genome editing. The
German regulatory framework is primarily grounded in
the Embryo Protection Act (Embryonenschutzgesetz,
ESchG) of 13 December 1990, which criminalises a wide
range of conduct involving the creation, manipulation,
and use of human embryos. Section 5 ESchG, in
particular, prohibits artificial modification of human
germline cells, while other provisions criminalise the
creation of embryos for purposes other than bringing
about a pregnancy. The doctrinal background of this
framework is inseparable from the constitutional status
of human dignity (Art. 1(1) of the Basic Law), which
German constitutional jurisprudence has consistently
interpreted asan objective value forming the foundation
of the legal order. Within this paradigm, human dignity
is not merely an individual subjective right but a
normative principle that constrains legislative and
technological choices. Germline genome editing is
therefore regarded as incompatible with the dignity of
future human beings, insofar as it risks transforming
them into objects of intentional genetic design rather
than subjects with an open future. A salient feature
of the German approach is that criminalisation does
not depend on empirical assessments of safety or
proportionality balancing between risks and benefits.
Instead, the decisive legal trigger is the intentional
modification of heritable genetic material, irrespective
of whether the intervention is framed as therapeutic
or  enhancement-oriented. hypothetical
improvements in safety would not necessarily alter the
normative assessment, because the objection concerns

Even
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the permissibility of altering the genetic foundations
of human life as such. Criminal law thus operates as
a constitutional safeguard, designed to protect the
integrity of humanity against instrumentalisation rather
than to manage biomedical risk. In this sense, Germany
provides a clear illustration of criminal law functioning
as a categorical boundary-setting mechanism, closely
aligned with constitutional values and resistant to
incremental regulatory adaptation.

IV.2. France: Bioethics Legislation and the Expressive
Function of Criminal Law

The French regulatory framework governing human
germline genome editing is characterised by the close
integration of bioethics legislation and criminal law.
The central normative instruments are the Bioethics
Laws (Lois de Bioéthique), periodically revised since
1994 and codified primarily in the Code de la Santé
Publique, in conjunction with criminal provisions
contained in the Code Pénal. These instruments
prohibit interventions aimed at modifying the human
germline for reproductive purposes and attach criminal
sanctions to violations involving embryos and genetic
modification. Unlike the German model, the French
approach does not rely explicitly on constitutional
absolutism. Instead, it reflects a republican bioethical
tradition that emphasises respect for the human
body, non-commercialisation, and the integrity of the
human species. Criminal law plays a predominantly
symbolic and expressive role, reinforcing ethical
boundaries established through legislative deliberation
and democratic debate rather than through judicially
entrenched constitutional principles (Boggio et al.
2020; Schweikart 2020). Notwithstanding the periodic
revision of bioethics legislation to accommodate
scientific and social developments, the prohibition
of heritable germline modification has remained
comparatively stable. Even as French law has shown
opennesstowardsrevisiting ruleson embryo research or
medically assisted reproduction, reproductive germline
interventions continue to be excluded from permissible
biomedical practice. This persistence suggests that
heritability functions as a normative red line that resists
recalibration through ordinary legislative balancing
(Yotova 2020). From a comparative perspective, the
French case demonstrates how criminal law may serve
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as an instrument of ethical consolidation, translating
broadly bioethical
enforceable prohibitions without invoking the language

shared commitments  into
of absolute constitutional constraints. Yet the outcome
converges with the German position: criminal sanctions
mark the point at which technological intervention in
human reproduction is deemed incompatible with

fundamental values.

IV.3. Italy: Law No. 40/2004, Constitutional Review,
and the Persistence of Penal Extrema Ratio

Italy presents a more fragmented and contested
regulatory landscape, shaped by the interaction
between legislative prohibition and constitutional
adjudication. The central statute is Law No. 40 of 19
February 2004 on medically assisted reproduction,
which introduced restrictive rules on embryo creation,
research, and genetic intervention, accompanied
by criminal sanctions. Several provisions of Law No.
40/2004 were subsequently challenged before the
Italian Constitutional Court, leading to significant
modifications, particularly with regard to access to
reproductive techniques and embryo-related practices.
Despite this progressive judicial recalibration, the
prohibition of heritable germline genome modification
has not been normalised or authorised. While
constitutional case law has relaxed certain aspects of
the original framework—often invoking proportionality,
health
has refrained from legitimising interventions that
intentionally alter the genetic inheritance of future
generations (Dukanovic 2019; Boggio et al. 2020).
This selective persistence of criminal prohibition
is analytically significant. It suggests that Italian
constitutional jurisprudence distinguishes between
restrictions that unduly burden present individuals
and interventions that affect the genetic foundations of

rights, and reproductive autonomy—it

future persons. In the latter case, criminal law continues
to operate as extrema ratio, justified by the irreversible
and transgenerational nature of the conduct at issue.
The lItalian experience thus illustrates how criminal
law can survive constitutional balancing and rights-
based scrutiny when the protected interest is framed as
extending beyond individual autonomy to encompass
collective and intergenerational concerns. Heritability
again emerges as the decisive legal threshold.
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IV.4. United Kingdom: Regulatory Flexibility and the
Criminal Backstop

The United Kingdom adopts a regulatory model that
is often described as comparatively permissive and
innovation-friendly. The legal framework is centred on
the Human Fertilisation and Embryology Act (HFE Act),
whichestablishesasophisticatedlicensingandoversight
regime administered by a specialised authority. Under
this system, certain forms of embryo research, including
genome editing for research purposes, may be
authorised subject to strict conditions and institutional
supervision. However, this regulatory flexibility is
structurally limited. The implantation of a genetically
modified embryo for reproductive purposes remains
prohibited and constitutes a criminal offence under the
HFE Act. Thus, while administrative discretion allows for
case-by-case evaluation within the research domain,
criminal law defines the outer boundary of permissible
conduct. The UK model is particularly instructive from
a comparative standpoint. It demonstrates that even
where governance relies primarily on administrative
licensing rather than categorical prohibition, criminal
law retains a decisive role at the heritability threshold.
Regulatory flexibility operates within a legally delimited
space; once conduct crosses into reproductive germline
modification, discretion ends and penal enforcement
begins. This undermines the view that criminalisation is
merely a feature of rigid or conservative legal cultures.
Instead, it suggests that criminal law functions as
a common safeguard mechanism across divergent
governance styles, reserved for interventions perceived
as raising fundamental normative concerns.

IV.5. Comparative Synthesis: Convergence,
Divergence, and Legal Significance

The comparative reveals a striking
convergence across Germany, France, Italy, and the
United Kingdom. Despite profound differences in
constitutional traditions, legislative techniques, and
regulatory architectures, all four jurisdictions prohibit
reproductive heritable germline genome editing and
support this prohibition with criminal sanctions. This
convergence cannot be fully explained by uniform
assessments of scientific risk or by shared positions

on enhancement, consent, or research ethics. At the

analysis
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same time, important divergences persist with regard
to the scope of offences, oversight mechanisms,
and enforcement capacity. These differences are
not merely formal. They may affect the credibility
of sanctions, the detectability of violations, and
the incentives faced by researchers and clinicians
operating in a transnational environment (Boggio
et al. 2020). From the perspective of criminal-
law theory, the comparative picture supports the
inference that criminal law intervenes at a specific
normative threshold: heritability. Across systems,
criminal sanctions appear not as a default response
to biomedical innovation, but as a targeted safeguard
against interventions that risk altering the genetic
inheritance of future generations. This empirical
grounding prepares the way for the theoretical
analysis developed in the following section, which
examines criminal law as a safeguard and reconstructs
the protected legal good underlying these convergent
prohibitions. A brief comparison with the regulatory
experience of assisted human reproduction (AHR)
further clarifies the boundary-setting function of
criminal law in biomedical governance. Comparative
scholarship on AHR shows that criminal law has
often been employed to mark ethical red lines -
such as prohibitions on reproductive cloning, the
commercialisation of reproductive material, or
certain embryo-related practices - while proving ill-
suited as a comprehensive framework for the routine
governance of medically embedded techniques
(Snow 2015). Across different legal systems, broad
criminalisation in the field of assisted reproduction
has been criticised for its rigidity and for its limited
capacity to accommodate evolving medical practice
and constitutional scrutiny, whereas more targeted
criminal prohibitions have been regarded as retaining
greater legitimacy when confined to clearly delimited
practices perceived as crossing fundamental ethical
or legal thresholds (Caulfield 2001, Lee 2012). This
experience suggests that criminal law performs its
most defensible role not as a general regulatory tool,
but as a residual safeguard—a pattern that closely
mirrors its function in national responses to human
germline genome editing.
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V. Criminal Law as a Safeguard in
Human Germline Genome Editing

V.1. The Recurring Resort to Criminal Law:
Preliminary Observations

The comparative analysis undertaken in the previous
section suggests that criminal law occupies a recurrent
position in national frameworks governing human
germline genome editing (HGGE), particularly with
respect to reproductive and heritable applications. This
recurrence is not self-evident. HGGE is characterised
by scientific uncertainty,
and, at least in the short term, a limited number of
concrete cases. In many other areas of biomedical
innovation, such features have led legislators to favour
administrative regulation, professional oversight, or
civil liability rather than criminal sanctions.

evolving technologies,

Nevertheless, a significant strand of the legal literature
suggest that states have repeatedly opted for criminal
prohibitions in this field, even where regulatory
alternatives are available (Boggio et al. 2020; Dukanovic
2019). This choice suggests that criminal law is not
employed merely as a default enforcement mechanism,
but rather as a safeguard reserved for a specific category
of conduct, namely interventions that intentionally
introduce heritable genetic modifications into the
human germline. At the same time, scholars have
cautioned against interpreting this pattern as evidence
of a coherent or uniform theory of criminalisation.
Instead, criminal law appears to fulfil multiple functions
simultaneously: deterrence, symbolic
setting, and the protection of interests that are not easily
accommodated within traditional risk-based regulatory
models (Schweikart 2020). The following subsections
examine whether commonly proposed legal goods can
adequately explain this resort to criminal law.

boundary-

V.2. Public Health and Risk Prevention: An
Incomplete Justification

One possible justification for criminal prohibitions
on HGGE is the protection of public health and safety.
Germline genome editing involves uncertain risks,
including off-target effects, epigenetic interactions,
and long-term consequences that may only manifest
across generations. From a precautionary perspective,
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some scholarship frames HGGE governance in terms of
due diligence under uncertainty rather than categorical
prohibition (Cesa e Silva 2022). However, legal analysis
suggests that this explanation encounters difficulties.
First, criminal sanctions attach even in the absence of
demonstrated harm or immediate risk to identifiable
individuals. Second, if risk prevention were the decisive
criterion, it would be difficult to explain why the legal
trigger is heritability rather than the level of scientific
uncertainty or the magnitude of potential harm (Raposo
2019). Many biomedical practices involve comparable
uncertainty without being criminalised. Moreover,
risk-based reasoning would suggest a regulatory
model capable of adaptation as scientific knowledge
evolves. By contrast, criminal prohibitions on heritable
germline modification tend to be framed categorically
and persist despite advances in safety claims. This
persistence suggests that risk prevention alone does
not fully account for the structure of existing criminal
norms (Boggio et al. 2020).

Accordingly, while public health considerations are
undoubtedly relevant to HGGE governance, they
appear insufficient to explain why criminal law, rather
than administrative or civil mechanisms, is repeatedly
employed as the ultimate safeguard.

V.3. Autonomy, Consent, and the Limits of Individual-
Centred Legal Goods

A second candidate for the protected legal good is
individual autonomy. Germline genome editing affects
persons who cannot consent—namely future children
and subsequent generations—and therefore challenges
the centrality of informed consent in medical law. It is
arguable that this absence of consent undermines the
legitimacy of germline interventions and may justify
stringent legal constraints. However, autonomy-based
justifications also encounter structural limitations.
Parental consent is routinely accepted in many areas
of paediatric medicine, even where decisions have
long-term consequences. While the irreversibility and
heritability of HGGE complicate this analogy, autonomy
alone does not explain why criminal sanctions,
rather than enhanced oversight or judicial review, are
considered necessary. More importantly, autonomy-
based accounts struggle to explain why the law targets
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reproductive heritable outcomes rather than the
decision-making process itself. Criminal prohibitions
do not focus on defective consent or coercion; instead,
they attach to the act of introducing heritable genetic
change. This suggests that the interest protected by
criminal law is not reducible to the autonomy of present
or future individuals, but extends beyond individual-
centred legal goods.

V.4. Research Integrity and Professional Misconduct:
A Partial Account

Some commentators frame criminalisation in the field
of human germline genome editing (HGGE) primarily
as a response to failures of research integrity, pointing
to cases in which genome editing has been pursued in
violation of ethical guidelines, approval procedures,
or institutional oversight. On this view, criminal law
operates as a backstop against rogue research and
professional misconduct, intervening where existing
mechanisms of self-regulation and ethical review
have failed (Bu 2019). While this explanation captures
an important aspect of the regulatory landscape, it
remains incomplete. Systems of research governance
- such as ethics committees, licensing authorities,
and professional disciplinary regimes - are already
specifically designed to address misconduct within
institutional research settings. As recent scholarship
has emphasised, regulatory reform in this area
should therefore avoid conflating embryo research
conducted under strict non-reproductive conditions
with reproductive germline modification, as these
activities raise qualitatively different legal and ethical
concerns (Vidalis 2023). In this perspective, the need
for legislative amendment arises not from embryo
research as such, but from the prospective clinical
translation of germline editing technologies into
reproductive use. This distinction also bears directly on
the scope of criminal liability. Criminal prohibitions on
HGGE extend beyond breaches of research protocol and
apply irrespective of whether conduct occurs within or
outside formal research institutions (Boggio et al. 2020).
However, extending criminal liability to preclinical or
non-reproductive research phases - such as laboratory
experimentation or authorised embryo research -
would risk undermining the principle of extrema ratio.
Criminal law appears normatively justified only where
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research activity crossesinto unauthorised reproductive
application or clinical trials involving implantation and
heritable genetic modification, thereby affecting the
genetic identity of future persons. This confirms that
the protected interest underlying criminal intervention
is not merely professional integrity, but a more
fundamental concern linked to the transgenerational
consequences of germline modification.

V.5. Human Dignity as a Trans-Individual and
Transgenerational Legal Good

Against this background, a growing body of scholarship
suggests that the most plausible reconstruction of the
protected legal good is human dignity, understood not
solely as an individual right but as an objective, trans-
individual value linked to the integrity of humanity
across generations (Voneky 2018; Yotova 2020;
Sergeev 2019). This interpretation finds support in the
architecture of European legal instruments and national
legislation. The consistent focus on heritability—rather
than on intent, enhancement, or risk—indicates that
what is at stake is the permissibility of altering the
genetic conditions under which future human beings
come into existence. Criminal law, in this reading, aims
to prevent the instrumentalisation of future persons
by subjecting their genetic identity to deliberate
design choices. Importantly, this account should be
understood as a doctrinal reconstruction, not as a claim
that all legislators or courts explicitly endorse the same
philosophical conception of dignity. The literature
reflects significant disagreement about the scope and
content of dignity-based arguments. Nevertheless,
the convergence of criminal prohibitions around
heritable germline modification suggests that dignity,
operationalised through the heritability threshold,
functions as a common normative denominator
capable of explaining the resort to criminal law (Boggio
et al. 2020; Beriain et al. 2019).

V.6. Criminal Law, Extrema Ratio, and the Need for
Calibration.

Recognising human dignity as the protected legal
good does not imply an endorsement of expansive or
indiscriminate criminalisation. On the contrary, many
authors emphasise the circumstance that criminal law
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must remain an instrument of extrema ratio, particularly
in technologically dynamic fields (Dukanovic 2019;
Cesa e Silva 2022). This principle supports a calibrated
approach that distinguishes between non-reproductive
research under stringent oversight and reproductive
applications resulting in heritable modification. Overly
broad criminal norms risk chilling legitimate scientific
research, undermining related values such as health,
scientific freedom, and innovation (Raposo 2019).
Conversely, a narrowly tailored criminal prohibition
focused on the heritability threshold aligns more
closely with the underlying dignity-based rationale.
Such calibration also reinforces the legitimacy of
criminal law by ensuring that it protects the conditions
of responsible innovation, rather than opposing
innovation as such. In this sense, criminal law functions
asasafeguard of foundational values, not as a substitute
for comprehensive biomedical regulation.

V.7. The European Dimension: Convergence,
Fragmentation, and Cautious Prospects for EU
Action

The analysis thus far highlights a tension within the
European legal space. On the one hand, there is
significant normative convergence around prohibiting
reproductive heritable germline modification. On the
other hand, differences persist in offence definitions,
enforcement mechanisms, and oversight capacity.
In an integrated environment characterised by cross-
border research and medical services, such differences
may facilitate regulatory arbitrage at the margins, even
where headline prohibitions align (Boggio et al. 2020).
Some authors have therefore suggested that limited
EU involvement could be justified to protect shared
fundamental values, particularly where fragmentation
undermines effective enforcement. the
literature also cautions against overextending EU
criminal-law competence into ethically contested
domains. Any potential EU action would need to respect
subsidiarity, remain tightly circumscribed, and focus
on minimum standards rather than comprehensive
(Schweikart 2020; Yotova 2020).
Accordingly, the relevance of EU criminal law in this field
should be framed not as an inevitable next step, but as
a contingent possibility that depends on demonstrable

However,

harmonisation
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enforcement gaps and a clear articulation of the
protected legal good. Taken together, the doctrinal and
comparative material supports a cautious conclusion:
criminal law in the field of HGGE is most plausibly
understood as safeguarding a trans-individual and
transgenerational conception of human dignity,
operationalised through the heritability threshold. This
reconstruction does not exclude alternative readings,
nor does it deny the relevance of risk, autonomy, or
research integrity. It does, however, offer a coherent
explanation for why criminal law appears repeatedly,
and specifically, at the point where genetic intervention
becomes heritable.

VI. Conclusion

Human germline genome editing confronts
contemporary legal systemswith aform of technological
power that challenges foundational assumptions of
biomedical regulation. Its transgenerational reach,
irreversibility, and resistance to consent-based
justification place it at the margins of established legal
categories. As this paper has shown, the response of
European legal systems to this challenge has been
neither uniform nor accidental. Despite significant
differences in constitutional traditions, regulatory
techniques, and ethical cultures, national legal orders
converge on one decisive point: the exclusion of
heritable germline genome editing from permissible
biomedical practice, typically reinforced through
criminal law. This convergence cannot be adequately
explained by reference to public health concerns,
individual autonomy, or scientific uncertainty alone.
While these considerations undoubtedly inform the
broader governance of biotechnology, they do not
fully account for the persistence and rigidity of criminal
prohibitions, particularly in contexts where harm
remains speculative, benefits are asserted, and safety
claims continue to evolve. Nor can criminalisation
be reduced to a mere extension of research ethics
or professional discipline. Instead, the comparative
analysis undertaken in this paper indicates that
criminal law intervenes at a specific normative
threshold: heritability. Across Germany, France, Italy,
and the United Kingdom, heritable modification of
the human genome functions as a legal red line that
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triggers criminal liability irrespective of differences
in regulatory architecture and degrees of regulatory
flexibility. In this context, regulatory flexibility
refers to the extent to which legal systems permit
differentiated governance of biomedical practices
through administrative licensing, ethical review, or
judicial balancing—most notably in the domains
reproduction.
Even where such flexibility exists, as in systems

of embryo research and assisted

relying on licensing and case-by-case oversight, it
consistently ceases once intervention crosses into
reproductive applications in heritable
genetic modification. Whether criminal law operates
as a constitutional shield, a symbolic reinforcement
of bioethical norms, an expression of penal extrema
ratio, or the backstop of an administrative licensing
regime, its function converges on the same outcome.
This empirical pattern provides the foundation for
the paper’s central claim: criminal law in the field of
human germline genome editing protects a trans-
individual legal good, which can be reconstructed

resulting

as human dignity understood in a collective and
transgenerational sense. As developed in Parts IV
and V, this conception of dignity departs from purely
individualistic or subjective accounts. It reflects an
objective dimension of human dignity that constrains
not only state action but also private technological
choices capable of reshaping the conditions of human
reproduction. Criminal law, in this context, does not
aim to punish harm already caused. Rather, it seeks to
prevent irreversible forms of self-instrumentalisation
of humanity that no ex post legal mechanism could
meaningfully remedy. Its legitimacy therefore derives
not from risk management alone, but from boundary-
setting: marking forms of conduct that the legal order
deems incompatible with the continued recognition
of human beings as ends rather than as products of
design. At the same time, the analysis has emphasised
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the limits inherent in criminalisation. Criminal law
remains an instrument of extrema ratio and must be
carefully circumscribed to avoid freezing legitimate
scientific research or conflating basic research with
reproductive application. The distinction between
non-reproductive research under stringent oversight
and reproductive interventions resulting in heritable
modification is therefore crucial. Criminal law can
be justified only where the protected legal good—
humanity’s genetic integrity across generations—is
directly at stake. These findings also bear implications
for the European Union legal order. While the EU
currently relies on indirect regulatory mechanisms
and leaves criminal enforcement largely to Member
States, the comparative evidence suggests that
fragmentation may undermine the effectiveness and
coherence of protection in an integrated legal and
scientific space. Any move towards EU involvement
in criminal law in this field, however, must remain
limited, subsidiarity-sensitive, and anchored in the
protection of fundamental values rather than in the
harmonisation of bioethical choices. The analysis
offered in this paper does not advocate expansive
EU criminal competence, but rather provides a
principled framework for assessing when limited
and carefully circumscribed intervention might be
justified. Ultimately, the contribution of this work
lies in reframing the debate on human germline
genome editing from a question of permissibility or
safety to a question of legal goods and legitimacy.
By identifying the protected legal good underlying
criminal prohibitions, it seeks to bring conceptual
clarity to a field often dominated by ethical intuition
and regulatory pragmatism. In doing so, it aims to
show that criminal law, when properly constrained,
can function not as an obstacle to innovation, but as
a safeguard of the normative foundations upon which
any responsible innovation must rest.
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ABSTRACT

Artificial Intelligence (Al) is becoming increasingly prevalent in various aspects of our lives, promising to transform the
way we live in the long term. The exploration of potential applications of Al systems is also underway in the healthcare
sector. While this new technology has the potential to improve medical care, it is important not to become overly en-
thusiastic and focus solely on the opportunities it offers. Nevertheless, using such technology is not without risks. This
article provides a comprehensive overview of the technological fundamentals and considers the ethical and legal impli-
cations of using artificial intelligence in healthcare. Additionally, it deals with the question of who can be held liable for
damages caused by automated systems in the sensitive field of medicine, and how the diffusion of responsibility can be
effectively addressed. The article also focuses on the central issue of explainability in relation to Al and so-called “black
box” systems. Attributing liability unilaterally to the physician as the final decision-maker may be insufficient, as this
could undermine the trust of patients and medical professionals, hindering the adoption of Al systems. A collaborative
approach that integrates everyone involved in the decision-making process - from system developers to patients - into

an ongoing transformation process should be pursued instead.

Keywords:
artificial intelligence, explainability, liability, medicine and healthcare
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1. Introduction

Recent and ongoing developments in artificial
intelligence are driving significant technological
advancements in nearly all areas of life. However,
they also pose new ethical and legal challenges. This
is particularly evident in the highly sensitive field of
medicine. The use of Al in healthcare transforms the
status quo, with experts predicting significant support
and workload reduction for healthcare professionals,
particularly in diagnostics and therapy.! In the best-
case scenario, this could lead to an improvement in
treatment quality. Therefore, the use of Al in medicine
has the potential to benefit not only individual patients
but also the whole healthcare system and requires
more comprehensive consideration. However, this
technical innovation also involves risks. Unlike tried-
and-tested technologies, Al raises the issue of a “black
box”.? The results generated by autonomous systems
are no longer fully traceable for either the end user or
the original developer.® This is particularly problematic
because the use of Al systems in the medical field
can inevitably cause harm to patients. In such cases,
the question arises of how to determine liability for
damages caused by autonomous systems. For these
systems to be used legally compliant, it is essential to
clarify who is responsible for the decisions they make.
Only legal certainty will enable this technology to be
established and used beneficially in the long term.
While the obvious choice from a practical perspective
is to attribute the behaviour of an Al system to the
person who makes the final decision, this approach
often seems overly simplistic and short-sighted.

1 Schlicker N, Langer M, Hirsch M C. Wie vertrauenswiirdig
ist kiinstliche Intelligenz? Ein Modell fiir das Spannungs-
feld zwischen Objektivitét und Subjektivitdt. Innere Medizin
2023, 64:1051-1057, 1051.

2 Dettling H-U. Kiinstliche
Unterstiitzung drztlicher Entscheidungen in Diagnostik und
Therapie. PharmR 2019, 41:633-642, 635.

3 Bathaee, Y. The Artificial Intelligence Black Box and the
Failure of Intent and Causation. Harvard Journal of Law &
Technology 2018, 31(2), 889-938, 891.
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Ultimately, it forces treating physicians into the role
of symbolic liability servants, imposing the risks of
the technology exclusively on them.* Therefore, it
is advisable to address potential ethical and legal
conflicts at an early stage, in order to prevent social
concerns surrounding this new technology and, above
all, to establish a practical framework for action. In
general, artificial intelligence in medicine has the
potential to enhance medical care. However, any legal
uncertainties surrounding the use of Al represent an
obstacle to its integration into everyday healthcare.®
To provide clarity, this article offers an overview of the
complex technological foundations and the ethical
and legal considerations associated with the use
of artificial intelligence in medicine. It outlines the
conditions that must be met to realise the benefits of
artificial intelligence while also respecting the rights
and protection of patients.

2. Fundamentals of Al in medicine

The use of artificial intelligence in medicine is not
entirely uncontroversial. Sceptics are increasingly
voicing concerns about the dehumanisation of medical
treatment.® However, the use of new technology also
has advantages. It is expected to improve the overall
healthcare system and to provide better medical
care for patients. Due to the wide range of tasks that
physicians must perform in a clinical context, as well
as prevailing economic pressures in the medical sector,
physicians often work to the point of exhaustion.”

4 Beck S, Faber M, Gerndt S. Rechtliche Aspekte des
Einsatzes von Kl und Robotik in Medizin und Pflege. Ethik in
der Medlizin 2023, 35:247-263, 247.

5 Weicken E, et al. Schwerpunkt kiinstliche Intelligenz in
der Medizin - rechtliche Aspekte bei der Nutzung grolRer
Sprachmodelle im klinischen Alltag, Innere Medizin 2025,
66:436-441, 437.

6 BecksS, Faber M, Gerndt S. op.cit., 252.

Tretter M, Samhammer D, Dabrock P. Kiinstliche Intelligenz
in der Medizin: Von Entlastungen und neuen Anforderungen
im drztlichen Handeln. Ethik in der Medizin 2024, 36:7-29,
11.
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Delegating tasks to automated systems could provide
some relief. Furthermore, artificial intelligence opens
up new possibilities in various medical subfields.

2.1 Fields of application for Al in medicine

There are numerous potential application areas of
artificial intelligence in medicine, and Al systems are
already being utilised in various ways within medical
contexts. These systems support treating physicians
in several ways, including image-based diagnostic
systems.® Numerous Al systems have been successfully
tested and implemented in fields such as dermatology®,
gastroenterology®, and pathology''. Radiology is
another promising field that was identified early on as
an area of application for Al due to the large amounts of
data that need to be collected and analysed.!? Technical
advancements in MRl scanning now enable the capture
of more detailed images, facilitating earlier and more
precise diagnoses of various types of cancer. However,
asimage quality improves, so does the effort required to
analyse thisimage data. Al technology can evaluate vast
amounts of data that physicians could never handle,
making it particularly promising for pattern recognition
in images. For instance, an Al model developed by
Charité University Medicine in Berlin in June 2025 can
recognise over 170 types of tumours and enables a
precise diagnosis of brain tumours in 99.1 percent of

8 Dettling H-U. op.cit., 636.

9 Li Z, Koban KC, Schenck TL, Giunta RE, Li Q, Sun Y. Artifici-
al Intelligence in dermatology image analysis. Current de-
velopments and future trends. J Clin Med 2022, 11(22), 6826.

10 Chen H, Sung JJY. Potentials of Al in medical image analysis

in gastroenterology and hepatology. J Gastroenterol Hepa-

tol 2021, 36(1):31-38, 31.

11 Meroueh C, Chen Z E. Artificial Intelligence in anatomical

pathology. Building a strong foundation for precision medi-

cine. Hum Pathol 2023, 132:31-38, 38.

12 Gore J C. Artificial intelligence in medical imaging. Magne-

tic Resonance Imaging 2020, 68:A1-A4.
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cases.’® The capability of such systems to perform at
a level comparable to that of physicians for specific
questions is already a reality. In some areas, these
systems are even capable of surpassing the capabilities
of physicians. A 2019 study found that malignant
tumours were being diagnosed more reliably by Al-
supported software than by its human counterpart.’*
Superhuman performance has also been observed in
the detection of retinal diseases®® and the prediction
of heart attacks®. The economic impact of this new
technology is as diverse as the potential applications
in the healthcare sector. On the one hand, Al systems
promise to reduce healthcare costs by facilitating
diagnoses, preventing unnecessary treatment, and
alleviating pressure on medical professionals. On
the other hand, the high initial investment costs for
purchasing and implementing the systems, combined
with ongoing maintenance and training costs, present a
significant financial challenge for medical institutions.*’
From an economic perspective, it is therefore necessary
to carefully evaluate available resources and determine
which Al systems can provide the most significant

13 Yuan, D, et al. CrossNN is an explainable framework for
cross-platform DNA methylation-based classification of
tumors. Nat Cancer (2025); see the press release: https://
www.charite.de/service/pressemitteilung/artikel/detail/
tumordiagnostik_ki_modell_erkennt_mehr_als_170_
krebsarten. Accessed: 03. June 2025.

14 Liu, X. et al. A comparison of deep learning performance

against healthcare professionals in detecting diseases from

medical imaging: a systematic review and meta-analysis.

The Lancet Digital Health 2019, Volume 1, Issue 6, e271-

e297.

15 De Fauw J. et al. Clinically applicable deep learning for

diagnosis and referral in retinal disease. Nat Med 2018,

24(9):1342-1350, 1342.

Weng S F, Reps J, Kai J, Garibaldi J M, Qureshi N. Can ma-

chine-learning improve cardiovascular risk prediction using

routine clinical data? PloS one 2017, 12(4):e0174944.

Elgin C Y, Elgin C. Ethical implications of Al-driven clinical

16

17
decision support systems on healthcare resource alloca-
tion: a qualitative study of healthcare professionals’ per-
spectives. BMC Medical Ethics 2024, 25:148.
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benefits in each clinical setting. Due to the wide range
of applications of Al in medicine and its accuracy, this
technology is not going to disappear from the medical
context. Instead, its use is likely to intensify as a result
of ongoing developments, making it essential to
comprehensively examine the opportunities and risks
of its increasing presence in everyday clinical practice.

2.2 The “black box” phenomenon

Although there are promising developments in the field
of artificial intelligence, there are also risks associated
with overly enthusiastic and unconsidered application.
Thisis primarily due to the technological characteristics
of Al-based systems. A fundamental distinction is often
made between weak and strong Al.*®* While strong Al
remains a vision for the future, the systems currently
usedin medicineare classified asweakAl. These systems
can therefore only solve a specific problem. From a
technical perspective, the various weak Al models differ
in terms of their level of explainability. Deep neural
networks, which are typically for Al systems, are so
complex that the weighting of individual parameters
for decision-making cannot be determined globally,
i.e., for all possible predictions.’® Consequently, many
of these systems are referred to as “black boxes”.?
Although users can often access the inputs and outputs
of the systems, they cannot see or understand the
processes within them. One reason is that deep neural
networks typically use models containing subsymbolic
representations, meaning even the developers cannot
understand their inner workings.?® What has been

18 Seng L. Maschinenethik und Kiinstliche Intelligenz. In: Ben-
del O (ed.). Handbuch Maschinenethik, Wiesbaden 2018,
185-205, 186.

19 Hacker P, Krestel R, Grundmann S, Naumann F. Explainable
Al under contract and tort law: legal incentives and techni-
cal challenges. Artificial Intelligence and Law 2020, 28:415-
439, 417.

Bathaee, Y. op.cit., passim.

Baum K, Mantel S, Schmidt E, Speith T. From Responsibility
to Reason-Giving Explainable Artificial Intelligence, Philoso-

phy & Technology 2022, 35:12, 2.

20
21

s
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described is often considered problematic, particularly
in sensitive situations, and has negative implications
for the implementation in clinical contexts. This
characteristic makes it especially difficult to detect
errors in the system’s functioning, meaning that neither
users nor those affected can trust such systems or make
informed decisions based on their recommendations
because they cannot understand what contributed
to the decision-making process and to what extent.
Since it is impossible to identify incorrect decisions or
misleading recommendations, it can also be difficult or
even impossible to assign responsibility appropriately
and hold someone accountable for the resulting
damages. Results and diagnoses must be traceable,
not only in the event of damages, but in all medical
decisions. In everyday clinical practice, physicians’
actions are also controlled in this way.?? However, if the
decision-making process is no longer traceable, such
control is not possible. Transparency and explainability
are crucial principles for Al to gain the necessary trust
of both patients and physicians. When Al systems are
used as black boxes in critical areas such as diagnostics,
it is essential that patients and physicians understand
how the Al reaches its decisions.?® Otherwise, the use
of artificial intelligence in medicine would be difficult
to justify ethically. In addition to monitoring the final
results, the data fed into the system must also be
checked beforehand. The data used to train Al systems
must be accurate and unbiased. The more advanced
the Al, the more complex the data it works with, and
the more data is required. Despite the sensitivity of
such data, data protection could easily be neglected.*
Therefore, the use of Al involves considerable risks,

22 Lohmann A, Schémig A. ,Digitale Transformation“im Kran-
kenhaus. Gesellschaftliche und rechtliche Herausforderun-
gen durch das Nebeneinander von Arzten und Kiinstlicher
Intelligenz. In: Beck S, Kusche, C, Valerius B (eds.). Digital-
isierung, Automatisierung, Kl und Recht, Baden-Baden
2020, 345-364, 352.

23 Pham T. Ethical and legal considerations in health-

care Al: innovation and policy for safe and fair use.

R. Soc. Open Sci. 2025, 12: 241873, 4.

24 Lohmann A, Schémig A. op.cit., 353.
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particularly when processing sensitive health data,
that is essential for designing, training and operating Al
systems. It is crucial to monitor and ensure the accuracy
and quality of the data.”® Particular attention must
therefore be paid to the use of sensitive personal data
in accordance with data protection regulations.

3. Ethical considerations on the use
of Al

In light of the aforementioned concerns regarding the
use of artificial intelligence, as well as its wide range of
applications in clinical contexts, it is crucial to ensure
that new systems are implemented in an ethically
acceptable manner. From an ethical perspective, a
categorical ban on the use of Alin a medical context from
the outset seems unjustifiable, given the enormous
opportunities it presents. However, it is essential to
acknowledge that Al systems in this area pose specific
risks to vulnerable individuals.?® Consequently, there
exists a set of ethical principles that must be observed.
The WHO has published a guide outlining these
principles.” The central starting point is the autonomy
of those affected, which must not be undermined by
the use of Al. Furthermore, the systems should undergo
regular review by supervisory bodies. Their results
must be explainable and traceable. Ethical standards
should effectively counteract fears of increasing
dehumanisation and declining human interaction.

3.1 Challenges in real-world application

In order to realise the full potential of this technology,
it is essential that automated systems used in the
highly sensitive field of healthcare meet certain ethical

25 Frost Y, Steininger M, Vivekens S. Nutzen, Chancen, Risiken
und Haftung bei der Verwendung von Kiinstlicher Intelli-
genz im Kontext der Ki-Verordnung und Kl-Haftungsrichtli-
nie. MPR 2024, 4-20, 6.

26 Tretter M, Samhammer D, Dabrock P. op.cit., 15.

27 See https://www.who.int/publications/i/
item/9789240029200. Accessed: 03. June 2025.

under:
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standards as well as to acknowledge that artificial
intelligence has certain limitations that need to be
considered. This is due to the amount of data that is
put into the system and the black box phenomenon
mentioned earlier.

3.1.1Bias

The development and training of Al algorithms typically
involve the use of datasets from the healthcare sector. If
these datasets contain underlying biases, the resulting
Al system may perpetuate or exacerbate existing
inequalities.?® For instance, an Al system trained solely
on data from one demographic group may perform
poorly when applied to a different group. This can lead
to unequal treatment or misdiagnoses. Furthermore,
several studies have documented racial bias in Al
decision support systems. For example, Al models
developed to support dermatological diagnoses were
predominantly trained on lighter skin tones, resulting
in skin diseases being less accurately detected in
patients with darker skin tones.” These inequalities
reflect imbalances in the underlying training data,
which often contains limited or poorly characterised
data from different patient groups. Gender-specific
biases have also emerged. For instance, some Al
algorithms fail to consider gender-specific variations
in symptoms.®® This has the potential to result in
erroneous diagnoses or delayed treatment of diseases
that manifest distinctly in women compared to men. In
addition, socioeconomic disparities can arise. Patients
in low-income regions may have limited access to

28 Bekbolatova M, Mayer J, Ong CW, Toma M. Transformative
Potential of Al in Healthcare: Definitions, Applications, and
Navigating the Ethical Landscape and Public Perspectives.
Healthcare 2024, 12, 125, 18.

Daneshjou R, Smith M B, Sun M D, Rotemberg V, Zou J. Lack
of transparency and potential bias in artificial intelligence

29

data sets and algorithms: A scoping review. JAMA Dermatol.
2021, 157, 1362-1369, 1362.

Parikh R B, Teeple S, Navathe A S. Addressing bias in artifi-
cial intelligence in health care. JAMA 2019, 322, 2377-2378,
2377.

30
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healthcare services, resulting in less representative
data that algorithms may misinterpret.* Overall, these
findings demonstrate that, if not carefully developed,
validated and monitored across different patient
groups, Al systems can unintentionally reinforce existing
inequalities. To ensure the equitable development,
efforts must be made to generate diverse datasets that
represent people from all backgrounds.? Ultimately, Al
models must be trained using balanced datasets that
represent a broad spectrum of ethnicities, genders and
socioeconomic groups in order to counteract any biases
in the system at an early stage.

3.1.2 Explainability

Ensuring trustworthy Al in healthcare requires
explainability. The black box problem, mentioned at
the outset, is one of the most significant barriers to trust
because it makes it difficult for physicians to understand
the decision-making processes. The goal of explainable Al
research is therefore to open up the black box, or at least
make it more transparent.® Thus, the most important
requirement is explainability. This would enable humans
to understand the internal logic of Al systems and the
reasons behind their outcomes. Explainability aims to
provide users with understandable information about
the model’s internal workings and its results. These
models should therefore be structured in a way that
makes them understandable through a sequence of
cognitively accessible deductive arguments.?* Building
trust in Al through explainability is particularly important
for medical Al systems. This is because they are used in

31 Goktas P, the Future of
Healthcare: Ethical Clinical Challenges and Pathways to
Trustworthy Al. J. Clin. Med. 2025, 14, 1605, 10.

Bekbolatova M, Mayer J, Ong CW, Toma M. op.cit., 20.

Chau M, Rahman M G, Debnath T. From black box to clarity:
Strategies for effective Al informed consent in healthcare.
Artificial Intelligence In Medicine 2025, 167, 103169, 4.

Ferrario A, Loi M.How Explainability Contributes to Trust in

Grzybowski A.  Shaping

32
33

34
Al. ACM Conference on Fairness, Accountability, and Trans-
parency 2022 (FAccT ’22), 1458. Available at SSRN:_https://
ssrn.com/abstract=4020557. Accessed: 03. June 2025.
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high-risk scenarios that significantly impact vulnerable
individuals. When integrating Al systems into medical
activities, it is crucial to consider the trustworthiness of
these systems, as well as the trust that physicians and
patients have towards them. Excessive or insufficient
trust in Al can have fatal consequences. Too much trust
can lead physicians to become overly reliant on this
technology without exercising critical evaluation. At the
same time, too little trust can result in physicians failing
to capitalize on the benefits of this technology in their
decision-making processes.® Explainability enables
clinicians to evaluate the recommendations provided
by a system based on their experience and clinical
expertise, allowing them to make informed decisions.
This helps them to make an informed decision about
whether to rely on the system’s recommendations, which
can consequently strengthen their trust in the system. In
cases where the model’s recommendations do not align
with the physician’s expectations, explainability can
verify the clinical relevance of the parameters considered
by the system.* It is also of central importance to educate
healthcare professionals about Al technologies and
their interpretability. Training programmes that explain
how Al systems work, how to interpret their results and
how to communicate these findings to patients could
further strengthen trust in Al-supported decisions.’” The
best possible and ethically acceptable socio-technical
interaction can be ensured by explainability and
comprehensively trained medical personnel.

3.2 Shared decision-making

In light of the considerations regarding explainability,
the key question is how new Al systems can achieve the
highest possible level of medical self-determination.
Shared decision-making can provide a valuable basis.*®

35 Schlicker N, Langer M, Hirsch M C. op.cit., 1051, 1052.

36 Amann J, Blasimme A, Vayena E, Frey D, Madai V |I.
Explainability for artificial intelligence in healthcare: a mul-
tidisciplinary perspective. BMC Med Inform Decis Mak 2020,
20:310, 5.

37 Chau M, Rahman M G, Debnath T. op.cit., 5.

38 Samhammer D. et al. Klinische Entscheidungsfindung mit
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In general decisions with significant moral implications
should not be entirely delegated to systems.*® This
principle should also be applied in the field of medicine,
where decisions have a significant impact on the quality
of life of patients. When it comes to control, it is not
enough to solely work with a system. It is also necessary
to understand the consequences of using the particular
system. However, actively deciding to use a system
requires an understanding not only of how the system
works, but also of the context in which it operates
and the consequences of using it in that context.
The central problem of attributing responsibility is
whether it is appropriate to hold users who operate a
system responsible, even if they do not understand it
adequately.® Conversely, it is also problematic to hold
the developers of the systems responsible, as they may
have a more detailed technical understanding, yet have
little influence on how the system is actually applied
in a given context.** Generalisable statements about
how Al systems should be interacted with in a medical
context will be difficult to make. It depends on the
type of interaction with the system and its design. The
discussion about explainability ultimately stems from
the technological dilemma of black box Al algorithms:
the conflict between accuracy and opacity. Accurate
Al algorithms are increasingly complex to understand,
while understandable algorithms generally perform
worse.* As greater autonomy in systemsisaccompanied
by greater complexity, the question arises of how to
ensure an understanding of, and profitable interaction
with, Al systems. For this reason, it is important to

consider explainability. Without explainability, a

Kiinstlicher Intelligenz. Berlin 2020, 21-51, 21.
39 Benzinger L, Ursin F, Balke WT, Kacprowski T, Salloch S.
Should Artificial Intelligence be used to support clinical et-
hical decision-making? A systematic review of reasons. BMC
Med Ethics 2023, 24(1):48, 2.
40 Samhammer D. et al. op.cit., 24.
41

42

Samhammer D. et al. ibidem.

Ursin F, Lindner F, Ropinski T, Salloch S, Timmer-
mann C. Levels of explicability for medical artificial
intelligence: What do we normatively need and what can
we technically reach? Ethik in der Medizin 2023, 35:173-199,
175.
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dilemma emerges in human-in-the-loop scenarios.
Either the system’s recommendation is pointless for
the human decision-maker (when the human and the
system agree, or when the decision-maker already
has conclusive reasons), or the lack of explainability
undermines understanding of the underlying decision,
and thus the moral responsibility that humans are
supposed to bear (when humans and systems disagree,
but the human does not have conclusive reasons).*
In summary, human decision-makers require
explanations. Explainability cannot simply be provided
by developers; it must be developed and maintained
in dialogue with the relevant stakeholders.** However,
decisions on whether to use the system and how to
take its recommendations into account must be made
by humans.* The requirement for a human to perform
a final check before every medical decision is intended
to minimise errors caused by Al and the associated
risks. Otherwise it would be unclear who would be
responsible in the event of damages.* In this context,
therefore, physicians would not be responsible for the
system’s recommendation, but for their own decision.*
Al systems should only make recommendations,
leaving the final decision to a human decision-maker.
Furthermore, it is crucial that Al systems are used only
as supporting tools, in line with their strengths, and that

physicians serve as the decisive controlling authority.

4. Legal considerations on the use of Al

Ultimately, the law must also respond appropriately

43
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Baum K, Mantel S, Schmidt E, Speith T. op.cit., 17.

Asghari H, Birner N, Burchardt A, Dicks D, FaRbender J, Feld-
hus N et al. What to explain when explaining is difficult. An
interdisciplinary primer on XAl and meaningful information
in automated decision-making. Zenodo, 1.

Salloch S. Kiinstliche Intelligenz in der Ethik? Ethik in der
Medizin 2023, 35:337-340, 339.

Lohmann A, Schémig A. op.cit., 355.
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47 Schlor D, Hotho A. Verantwortungsvolle Empfehlungssys-
teme fiir die medizinische Diagnostik. In: Reder M, Koska C
(eds.). Kiinstliche Intelligenz und ethische Verantwortung,
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to the risks described above. Al systems are difficult to
predictand reconstruct ex post. Consequently, damages
caused by interaction with an Al system are often
challenging to prove, or at least to attribute beyond
doubt to a specific individual. This creates the risk that
injured parties will find themselves unprotected and not
only affects those directly involved but also threatens to
undermine societal acceptance of new technologies.

4.1 Legal review from the patient’s perspective

It is essential to establish clear guidelines for
responsibility and liability. This will guarantee
patient protection and that the healthcare system
remains accountable for the outcomes of Al-based
treatment. Policymakers and judicial authorities must
therefore develop frameworks that define the roles
and responsibilities of Al developers and medical
practitioners. These frameworks should ensure that
physicians are adequately trained in using Al systems,
that patients are informed about the decision-making
process, and that responsibility is clearly defined in
the event of errors or malpractice. Empirical evidence
shows that patient involvement in the treatment
process is crucial.®® This includes providing them with
comprehensiveinformation that formsthe basis for their
consent and protects their right to self-determination.®
How the information is provided and its specific
contents depend on the circumstances of the individual
case and the chosen treatment method. When using
Al, one could argue that it is just another technological
tool and that there is no need to provide separate
information about it compared to other technologies.*®
However, the unique characteristics of decision support
systems and the novelty of using Al in medical decision-
making suggest that information about Al should be
included in comprehensive explanations.®* In order to

48
49
50
51

Samhammer D. et al. op.cit., 32.

Samhammer D. et al. ibidem.

Samhammer D. et al. ibidem.

Eichelberger, J. Arzthaftung. In: Chibanguza K, Kul3 C, Stee-
ge H (eds.). Kiinstliche Intelligenz: Recht und Praxis auto-
matisierter und autonomer Systeme. Baden-Baden 2022,
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maintain control, patients must develop a sufficient
understanding of the technology and its impact on
medical decisions. Once Al systems have become
standard practice for a specific treatment, their use is
covered by a physician’s freedom to choose a treatment
method. Until that point, however, other principles
apply. Using cutting-edge methods is not in itself a
treatment error. If it were, there would be no medical
progress. However, there are special information
obligations. This means that it must be explained that
it is not yet a universally recognised standard method
and that unknown risks cannot be ruled out. The black
box phenomenon mentioned above should certainly be
explained. From the patient’s point of view, however,
it is particularly important that those affected should
have a party to whom they can address claims for
appropriate compensation and that the enforcement
of these claims should not be made more difficult as a
result of the use of Al systems.*? Open and transparent
communication is essential, especially for patients with
no prior knowledge of the technological principles or
the strengths and weaknesses of the Al system in the
specific medical application.

4.2Legalreview fromthe physician’sperspective

From the perspective of the treating physician, legal
uncertainties when dealing with Al should also be
avoided. Not only does the law restrict Al technology
in principle, but it also often provides incentives for its
use.® To fully leverage the benefits of the new method
without automatically making the physician the sole
decision-maker and subjecting them to unjustified
liability, it is desirable to establish a clearly defined
framework for action.

4.2.1 Application

Neither medical law nor other standards prohibit
the use of Al for treatment purposes. However, in

655-674, 662.
52 Samhammer D. et al. op.cit., 34.
53 Hacker P, Krestel R, Grundmann S, Naumann F. op.cit., 436.
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principle, medical services are subject to the physician’s
prerogative and must be provided in person.** The
delegation of medical services to non-medical auxiliary
personnel, which is permitted under certain conditions,
is not an option in the case of Al.*® The reason is that
Al lacks the capacity to hold a legal personality.®® When
it comes to medical malpractice law, the question of
how Al will affect the liability of physicians is a major
concern. Liability can arise if the physician fails to
perform the treatment following the relevant medical
standards or if the information provided by the
physician is inadequate. Treatment must be performed
in accordance with the scientific and proven medical
standard at the time of treatment, i.e., lege artis.’” In
most cases, Al systems currently do not meet these
standards.®® However, physicians and patients can
agree to deviate from the medical standard in cases
involving cutting-edge methods, as mentioned earlier.
As a general principle, though, the more significant the
potential consequences of an incorrect decision, the
more critically physicians should question the results.*®
Conversely, the liability risks arising from physicians
deciding not to use Al should not be ignored. There is no
general answer to the question of whether a physician
can be held liable in such cases. Each case must be
assessed on its circumstances. In the interest of medical
progress, physicians may deviate from the standard of
care under certain conditions, within the scope of their
freedom to choose a course of treatment.®® However,

54 Haftenberger A, Dierks C. Rechtliche Einordnung von
kiinstlicher Intelligenz in der Inneren Medizin. Innere Medi-
zin 2023, 64:1044-1050, 1047.
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Beck S, Faber M, Gerndt S. op.cit., 253.

Beck S, Faber M, Gerndt S. ibidem.
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according to case law from the German Federal Court of
Justice, physicians are only obliged to use new methods
if they promise a lower risk or better chances of recovery
forthe patientthanthe previousstandard, andiftheyare
generally accepted within the scientific community.®
Whether this applies in individual cases depends on
various factors, including the quality of the Al system, its
level of integration within medical practice, the relevant
field of medicine, and the specifics of the clinical case.
Therefore, physicians should familiarise themselves
with technological advances and consider all available
options within the scope of their therapeutic freedom.

4.2.2 Responsibility

The legal challenges are based on the inherent
characteristics of Al systems, such as explainability.
When using automated systems, it is essential to strike a
balance between different interests to protect patients
from a diffusion of responsibility, while also ensuring
that individuals interacting with Al are not held unduly
liable. The following legal considerations are guided
by the above-described concept of shared decision-
making. This concept is based on the idea that a
significant degree of control is required for someone to
be held responsible for decisions made when interacting
with Al. Nevertheless, there is a risk that physicians will
become liability servants due to their specific roles
as treating individuals and supposed final decision-
makers.®? Conversely, overly restrictive regulations
could prevent beneficial developments, particularly in
Al research. Where Al systems make suggestions and a
human selects from these or acts on them, the human
remains fundamentally responsible for the decisions
and actions taken. However, as we have seen, this
can be problematic if it is unclear what basis the Al’s

61 Federal Court of Justice (BGH) ruling of September
22, 1987, ZR 238/86: The Federal Court of Justice also
ruled that although patients cannot always expect
the use of the latest therapies, physicians may be obli-
ged to inform their patients about new methods under
certain circumstances.

62 Samhammer D. et al. op.cit., 30.
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decision proposals are based on, how valid they are
and what data the system was trained on.®® Moreover,
it is challenging to identify another responsible party
because Al systems are difficult to predict ex ante and
cannot be easily checked for errors ex post.® Therefore,
solutions are needed to ensure an appropriate
distribution of responsibility. The model should always
form part of a more comprehensive assessment that
incorporates medical expertise.®® Physicians and other
professionals must not be reduced to mere executors
of Al systems. If there are sufficient, professionally
justified reasons to believe that the model is incorrect
in a particular case, its decision must be overruled.®
Even if the physician’s broader assessment is incorrect
and the model prediction is correct, the physician is
protected from claims of medical malpractice as long as
their reasons for deviating from the model are justified
by professional knowledge and conduct. Conversely, a
failure to deviate from an incorrect model prediction
would only constitute a breach of the standard of care if
the reasons for deviation were evident to a specialist.®’
It is the physician who decides on a treatment course,
not the Al. They are responsible for ensuring that their
patient is treated correctly. Treating physicians may be
liable for negligence if they make incorrect decisions
based ontheAl’sresults, forexample, if they blindly trust
the Al’'s recommendations. This violates the physician’s
duty of care and may preclude recourse against the Al
product developer in certain cases. Finally, in some
instances, the developer may also rely on the treating
physician to question the results. Ultimately, however,
this will depend on the individual case. Additionally, it
also seems reasonable to involve developers and clinics
more closely in liability issues.®® A problem that exists
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in modern societies, not only in the context of Al, is that
individual decisions are usually made in a collective
context.® In the context of our considerations, this
means that, in most cases, it is not the medical staff but
rather the hospital management that decides on the
use of Al, while the developers decide on the specific
functioning of the systems.

5. Conclusion

The European Union is striving to create a legal
framework for artificial intelligence. The European
Union’s Al Act came into force in August 2024. Although
the Al regulation itself does not contain any liability
provisions, as this article demonstrates, such provisions
do exist. An essential component of addressing liability
issues from a regulatory perspective was the proposed
Al Liability Directive. The directive aimed to provide
adequate protection against damages caused by Al
systems. However, in February 2025, the European
Commission withdrew the draft directive, citing a lack
of consensus on key issues.” At the end of July 2025, the
European Parliament published a comprehensive study
that highlighted the risks of a regulatory vacuum: In
the absence of a uniform European approach, Member
States are increasingly likely to develop divergent
regulatory frameworks for Al liability. Therefore, an
efficient EU-wide regulation is the only way to avoid
over-regulation. ™

In summary, for Al systems to be used in a beneficial
and legally compliant manner, it is essential to clarify
what they are capable of doing. The Al systems in
the medical field, for example, cannot and should
not entirely replace physicians’ decision-making. It

69 Baum K, Mantel S, Schmidt E, Speith T. op.cit., 9.
70 See under:
download/7617998c-86e6-4a74-b33c-249e8a7938cd_
en?filename=COM_2025_45_1_annexes_EN.pdf.
sed: 03. June 2025.
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71 under:  https://www.europarl.europa.eu/RegData/
etudes/STUD/2025/776426/IUST_STU(2025)776426_

EN.pdf. Accessed: 24. July 2025.
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is not desirable to completely delegate decisions to
Al systems, especially in healthcare settings. From a
technical perspective,itis particularly essential to adopt
a rather pragmatic approach. Close communication
with developers is necessary, even during data
collection, to generate accurate, robust, and unbiased
models. Further development occurs in consultation
with physicians and patients, based on these models.
Ideally, the use of Al will enable those involved to make
decisions based on more and better information than
before. Nevertheless there needs to be an ongoing
discussion about the use of Al in everyday clinical
practice. Medical staff and patients must both be given
the opportunity to share their concerns and experiences
and to be heard. The role of the law is not to prohibit
technological developments, but to ensure they are
integrated into the legal framework in a wise manner. In
addition to multidisciplinary stakeholder involvement,
a trustworthy application requires clear
frameworks and evidence through clinical trials. This
is a complex task that requires systematic evaluation,
monitoring of transformation processes, training,
and interdisciplinary discussions to ensure effective
implementation.™ Integrating Al training into medical
curricula and providing regular continuing education
opportunities is also becoming increasingly important.
The proposal to instruct in-house experts, who work
at the interface between information technology and
everyday clinical practice, is also being discussed. One
concrete example of this is the role of the Chief Digital
Officer,whosecurrentresponsibilitiescovertheinterface
between medical practice and information technology,
and which could be expanded to encompass AL.™ The
idea of having one individual in charge, similar to the
role of a data protection officer, can result in a lack of
accountability, with rule violations being blamed solely
on the Al officer instead of addressing the underlying

ethical

72 Schlicker N, Langer M, Hirsch M C. op.cit., 1056.

73 Walchshofer M, Riedl R. Der Chief Digital Officer (CDO). Eine
empirische Untersuchung. HMD Praxis der Wirtschaftsinfor-
matik 2017, 54(3):324-337, 324.
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causes. To promote responsible and trustworthy use
of Al, the multi-eye principle should therefore rather be
adopted. Ultimately, the use of medical Al applications
will lead to a shift in the skill set required of physicians.
The focus will shift from purely competency-based skills
to placing greater emphasis on communication skills.
This is because the use of Al in medicine creates new
challenges that primarily require communication-based
solutions. In light of this paper, the belief that Al systems
will soon replace radiologists is unfounded.™ At most,
these radiologists will be replaced by human physicians
who know how to use and evaluate Al systems. Despite
all technical advances, the most important relationship
remains that between physician and patient, and
ensuring a trusting and communicative relationship is
crucial.

74 Tretter M, Samhammer D, Dabrock P. op.cit., 12.
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Blotparmneleg, EEATOMIKEVEVN LATPLKN KAL TEXVNTH
VONHOOUVN: VOULKEC KOl NOLKEC TIPOOTITLKEC
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© karl. bretel@gmail.com
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MEPIAHYH

Iv

O1 Blotpameleg Kal N EEATOUIKEUHEVN LATPLKH EXOUV KATAOTEL KEVTPIKOL TILAWVEG TNG oUYXPOVNS BLOTATPLKAG EPEUVAS,
AVTAVAKAWVTAS Hia upuTEPN dLAodoEia yia HETABAON OF TIo aKPLR, TIPOANTITIKA KAl ETIKEVIPWHEVO OTOV A0V
LOVTEAA LYEIOVOULKNG TtepiBaApnc. Kablotwvtag Suvath th ouMoyn og UEYAAN KAIHOKO KAl TH HAKPOTIPpOBsoun
amoBrkevon BLOAOYIKWY SEYUATWY Kal ouvapwy SeSopEVWY, ol BLOTPATIE(EC TIAPEXOLY T BACLKY UTIOSOUN TIOU
amnatteitat yta tnv mpdodo oTn YoVISIWUATLKY, TIC Oepameies akpIBEiag kat TNV LATPLKY KAVOTopid. H eVoOwUATwon e
TEXVNTAS VOnUooUVNG (Al) o€ aUTO TO OIKOGUOTNHA EVIOXVEL TIEPAITEPW TO SUVAUIKO TOUG, EVW TAUTOXpOvVA SNULOUPYEL
oUvVBeTa VOuIKA Kal NOka {nthuata.

To mapov apBpo e€etalel tov eEEAlOCOUEVO PONO TwV BloTpamelwV OTNV EEATOUIKEVIEVN LOTPLIKN ATO VOULKN Kal
nOwKN aroyn, Ue 18LaiTepn £UPAC OTOV KOVOVIOTIKO KATAKEPUATIOUO TIOU XAPAKTNPI(El QUTOV TOV TOMER O SLEOVES
eninedo. Napd tTnv UTIAPEN TPOTUTIWY SIATIIOTEVONG TTIOU £XOUV avarTuXBel amd Siebveic opyaviopolg, ot BloTpdmnelsg
e€akohouBolv va SiEmovtal Kupiwe amod BVIKA VopIka TAaiotla. AuTh N ENNELPN EVAPHOVIONG EXEL WG ATIOTEAECHA
ONUAVTIKEC S1apOopEG 600V adPOPA TA HOVTEAA OUYKATABEONG, TA HETPA TIPOOTACIAC TWV TIPOOWTILKWY SESOUEVWY,
NV avtaMayn Sedouévwy o S1eBVEG ETUTTESO Kal TN CUUHUETOXH ISIWTIKWY POPEWV. MECW ULAG CUYKPLTIKAG avAAUONG
ETUAEYUEVWV XWPWY, To apbpo umoypappilel Tov TPOTIO HE TOV OTIOI0 Ol SIaDOPETIKEG PUOUIOTIKEG TIPOOEYYIOELG
SLOHOPPWVOUY TOOO TIG EPEVVNTIKES TIPAKTIKEG OO0 KAl THV TIPOOTACIA TWV OATOUIKWY SIKOULWUATWY.

Ekeivo Trou uttootnpileTal, TeAKA, £ivat 0Tt N BLOIUN avarttun Twy BloTpamelwy Kat TNS EEATOUIKEUUEVNC IATPIKAG
mou BaoileTal otV TEXVNTH vonuooUvn £apTdTal amod eXupous HNXAavIopoUs S1akuBEpVNoNG, Slapaveic TIPAKTIKES
ouykatadsong kat toxupr NBikN emormteia. Ot EMITPOTEC SE0VTOAOYIAG, Ol VOULIKEG EYYUNOELS Kal 1 SteBvhg ouvepyaaoia
OLVIOTOUV AVAYKAIOUS OPOUC VLA VA SIACHAALOTEL OTL N KALVOTOIO OE AUTOV TOV TOUEA WHEAEL TO GUVOAO TN KOVWVIAS
XWPIG VO UTIOVOUEVEL TA ATOUIKA SIKAUWUATA 1 THV KOWVWVIKK 16OTNTA.

NETEIG-KAES LA
Brotpdmeleg, EEATOUIKEVUEVN LATPLKH, TEXVNTH Vonuoouvn, StakuBEpvnan SeSopévwy vyeiag, cuykatddeon, vouobeaia
Y10 TNV TIPOOTAOI0 TWV SESOUEVWY
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ABSTRACT

Iv

Biobanks and personalised medicine have become central pillars of contemporary biomedical research, reflecting a
broader ambition to move towards more precise, preventive, and patient-centred healthcare models. By enabling the
large-scale collection and long-term storage of biological samples and associated data, biobanks provide the founda-
tional infrastructure required for advances in genomics, precision therapies, and data-driven medical innovation. The
integration of artificial intelligence (Al) into this ecosystem further amplifies their potential, while simultaneously rais-
ing complex legal and ethical challenges.

This article examines the evolving role of biobanks in personalised medicine through a legal and ethical lens, with par-
ticular attention to the regulatory fragmentation that characterises this field at the international level. Despite the ex-
istence of accreditation standards and ethical declarations developed by international organisations, biobanks remain
primarily governed by national legal frameworks. This lack of harmonisation results in significant differences between
jurisdictions regarding consent models, data protection safeguards, international data sharing, and the involvement of
private actors. Through a comparative analysis of selected countries, including France, Sweden, and the United States,
the article highlights how divergent regulatory approaches shape both research practices and the protection of indi-
vidual rights.

Ultimately, this study argues that the sustainable development of biobanks and Al enabled personalised medicine de-
pends on robust governance mechanisms, transparent consent practices, and strong ethical oversight. Ethics commit-
tees, legal safeguards, and international cooperation remain essential to ensuring that innovation in this field benefits
society as a whole without undermining individual rights or social equity.

Keywords:
biobanks, personalised medicine, artificial intelligence, health data governance, consent, data protection law
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Biobanks and precision medicine reflect this ambition
to create patient-centred medicine. There is not only a
desire to change the way we perceive medicine, but also
an ambition to better understand the human body.

The Organisation for Economic Co-operation and De-
velopment (OECD) has since 2001 defined biobanks

as structures that professionalise the management of

biological resources for research purposes. Otherwise,
for the OECD Biological Resource Centres ( BRCs), are
“centres for the conservation of living cells, the genome
of various organisms, and information on the heredity
and functions of biological systems. BRCs must meet
the high standards of quality and expertise demanded
by the international research community and indus-
try for the dissemination of information and biological
materials”.?

According to the OECD, the aim of these biobanks is to
support the transformation of basic research findings
into health products, for the benefit of the health sector
and the economy at national and international level?.

Today, there are almost 374 accredited biobanks regis-
tered worldwide.® For example, Sunnybrook Health Sci-
ences Centre is an academic health sciences centre affili-
ated with the University of Toronto. Where the biobank
will facilitate leading-edge research by Sunnybrook
Research Institute (SRI) researchers and their collabora-
tors to understand the biology of disease, develop new
treatments and advance personalised medicine.* The
world’s largest biobank is in the non-profit research
centre of the Medical University of Graz in Austria.
Around 20 million individual specimens of body fluids
and human tissue are stored there. ®

1 Arrighi N, Liney T, Mitov A, Onivogui GL.Les biobanques, des
structures essentielles a la recherche médicale. Med Sci (Pa-
ris) 2020, 36:274-276:

2 Fiant O. Biobanques médicales et génomique fonctionnelle
en France. Open Edition Journals, 30.6.2019.

3 University of British Columbia Office of Biobank

Education Research, Canadian Tissue Repository Network.
BIOBANK RESSOURCE CENTER biobanking.org, 2024.
Ibidem.

5 Biobanking.org.10 Largest
Biobanking.org,17.9.2021.

Biobanks in the World.
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So, the question is: how can biobanks and personalised
medicine using artificial intelligence have a positive im-
pact on the medicine of the future?

For now, there are currently no uniform regulations gov-
erning biobanks (I). In addition, there are ethical issues
surrounding the future of human beings. Finally, artifi-
cial intelligence is likely to revolutionise the impact of
personalised medicine and biobanks (Il).

I. Afragmented regulatory framework

There are international accreditations for biobanks
(A), but most regulations are at national level (B).

A. International legislation

Strictly speaking, there is no international standard
regulating the world of biobanks.® However, accred-
itation of biobanks has been developed to give pa-
tients trust should they wish to donate their sample
to these research institutes. Indeed, there is the 1SO
20387 ’standard developed by The International
Organisation for Standardisation. This organisation
was founded in 1947 to create international stan-
dards in the industrial and commercial fields and
has 171 member countries.

Article 1 of ISO 20387 states that: “This document
specifies general requirements for the competence,
impartiality and consistent operation of biobanks
including quality control requirements to ensure
biological material and data collections of appropri-
ate quality.

This document is applicable to all organisations
performing biobanking, including biobanking of bi-
ological material from multicellular organisms (e.g.

6 Sprumont D, Talanova V. La réglementation des
biobanques et des banques de données de santé en Europe:
Etude de droit comparé. Online Federal Public Health Plat-
form (OFSP), 14.6.2018,8.

7 1SO.ISO 20387:2018 Biotechnology —
General requirements for biobanking. Online Browsing Plat-

form (OBP), 2018.

Biobanking
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human, animal, fungus and plant) and microorgan-
isms for research and development.

Biobank users, regulatory authorities, organisa-
tions and schemes using peer-assessment, accredi-
tation bodies, and others can also use this docu-
ment in confirming or recognising the competence
of biobanks.”®

However, this is not the only ISO standard on bio-
banks, butitis the most advanced. Thereis also ISO
GUIDE 34°.

On an international level, the World Medical Asso-
ciation (WMA) was founded on 18 September 1947
with the aim of reaching a consensus on medical
ethics and plays a major role in scientific research.
It has nearly 118 national associations, and ap-
proximately 1,900 individual members who are
physicians in 2023.** This association has promul-
gated the Declaration of Helsinki in 1964 and Taipei
in 2016. These declarations set out several ethical
principles applicable to medical research involving
human beings.

For example, at point 19 the Declaration of Taipei
encourages the creation of ethics committees for
biobanks. “An independent ethics committee must
approve the establishment of Health Databases and
Biobanks used for research and other purposes. In
addition, the ethics committee must approve use of
data and biological material and check whether the
consent given at the time of collection is sufficient
for the planned use or if other measures must be
taken to protect the donor.”*?

10

11

12

Ibidem.

Dagher G. Biobanking and bioresources ISO TC 276/WG2.
INSERM, 7.2017,17.

World Medical Association. Members: Who Can Be a WMA
Member? World Medical Association, 2026.

World Medical Association. Statement on registration fees
of WMA meetings. World Medical Association, 2026.

World Medical Association.WMA Declaration of Taipei on Et-
hical Considerations regarding Health Databases and Bio-
banks.World Medical Association, 10.2016.

@ for Bioethics & Technoethics
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However, these declarations are not legally bind-
ing; they encourage their members to adopt this
vision of medical research, but they are not, strictly
speaking, international laws.

Furthermore, The Council for International Organ-
isations of Medical Sciences (CIOMS), an organ-
isation founded in 1949 and made up of 40 inter-
national, national and associate member groups
representing the biomedical sciences community*3,
in collaboration with the World Health Organisa-
tion (WHO), published in 2016 “The International
Ethical Guidelines for Health-related Research In-
volving humans”. * It is composed of 25 guidelines
and point 11 underlines the conditions for collect-
ing, storing and using biological samples and their
data: “When biological materials and related data,
such as health or employment records, are collect-
ed and stored, institutions must have a governance
system to obtain authorisation for future use of
these materials in research. Researchers must not
adversely affect the rights and welfare of individu-
als from whom the materials were collected. When
specimens are collected for research purposes, ei-
ther specific informed consent for a particular use
or broad informed consent for unspecified future
use must be obtained from the person from whom
the material originally is obtained.”

Because there are no international standards, only
recommendations or guidelines in the field of bio-
banks, | decided to compare different countries and
their legislation on this subject during my study.

13

‘ 14
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Haunschild R, Kays J, Rogo L, Kays M.

Bibliometric analysis of publications that cited the CIOMS
2016 “International ethical guidelines for health-related
research involving humans”. Heliyon 2024, 10(17): e36833,
15.9.2024.

Council for International Organisations of Medical Sciences,
World Health Organisation. International Ethical Guideli-
nes for Health-related Research Involving Humans. CIOMS,
2016.
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B. Spec/'ficit/'es between States islation on biobanks, data protection, consent and
whether data can be reused by companies. This

The list of countries chosen are Sweden, Norway, comparative study takes the form of several tables

Estonia, Germany, France, United Kingdom, Neth- to give a better idea of the different ways in which

erlands, Greece, Latvia, Lithuania, Australia, Cana- different countries operate.

da, India, USA, Taiwan, China and Switzerland.
In this study, | will only show the part for France,

The aim was to get a cross-sectional view of most Sweden and the United States because of the limi-
of the world’s scientific centres in terms of their leg- tation requested.
Country Specific Consent Data protection International Access
legislation Sharing Limitation
France NO* HIGH 2 GDPR, loi francgaise «Infor- | YESISBER* High®
matique et Libertés » de BBMRI-ERIC
19783 observer?
USA NO’ Moderate ¢ HIPAA specificity between | YES ISBER *° Moderate !
States, U.S. Privacy Act
of 1974, COPPA, and the
Gramm-Leach-Bliley Act®

© o N O 0 N W N

11

Arrighi N, Messaoudi Z, Soltani N, Arrighi N. Bioéthique : Llexistence des contraintes légales et réglementaires des
biobanques. Med Sci (Paris), 3.2020,280.

Cohorte Constance.BIOBANQUE. Cohorte Constance, 2024.

Bercy Infos.Le réglement général sur la protection des données (RGPD), mode d’emploi. economie. gouv, 11.4.2023.

ISBER.ISBER - Annual Report 2023. ISBER, 2023,9.

BBMRI-ERIC. Member States National Nodes Contact for Local Biobanks. BBMRI-ERIC, 2024.

Biobanking.org.10 Largest Biobanks in the World. Biobanking.org ,17.9.2021.

Harrell HL, Rothstein MA. Biobanking Research and Privacy Laws in the United States. J Law Med Ethics, 3.2016.

Ibidem.

Bloomberg Law. Consumer Data Privacy Laws. Bloomberg Law, 2024.

ISBER.ISBER - Annual Report 2023. ISBER, 2023,9.

Cadigan RJ, Conlon I, Davis AM, Edwards TP, Evans JP, Henderson GE, Nelson AG, Weiner BJ, Zimmer C. Characterising
biobank organisations in the U.S.: results from a national survey. Genet Med, 1.2013.
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Sweden YES *? High* RGPD, Data Protection YES BBMRI-ERIC, | High*®
Act (2018:218) (the “Data ISBER et ESBB*®
Protection Act”) and the
Data Protection Ordinance
(2018:219) *

Country Private Public Hospital Legal Text WMA
Legal Sector Research Samples Member

Signed
Declaration
of Helsinki

Signed
Declaration
of Taipei
France YES ' YES 8 YES *° Article L1211-1aL 1211-9 YES %

Code de la santé publi-
que?, Loi de Bioéthique,*
RGPD, loi frangaise « In-

formatique et Libertés » de
1978%

12 Ministry of Health and Social Affairs of Sweden. A New Biobank Act. Biobank SVERIGE, 16.2.2023.

13 Biobank Sweden. Document, change of consent. Biobank Sweden, 2024.

14 DLA Piper. Law in Sweden.DLA Piper - Data Protection Laws of the World, 22.1.2024.

15 Biobank Sweden. About Biobank Sweden. Biobank Sweden, 26.2.2024.

16 OneTrust. Sweden. OneTrust Data Guidance 2024.

17 Musso M. Former les « biobankers » de demain. Université Céte d’Azur, 2024.

18 Ibidem.

19  Ibidem.

20 InfoCancer. Biobanques. InfoCancer, 2024.

21 Arrighi N, Messaoudi Z, Soltani N. Bioéthique : l'existence des contraintes légales et réglementaires des biobanks / Legal and ethi-
cal considerations for the use of biobanks. Med Sci (Paris), 2020, 36.

22 Bercy Infos.Le réglement général sur la protection des données (RGPD), mode d’emploi. economie.gouv, 11.4.2023.

23 World Medical Association. Members: Who Can Be a WMA Member? World Medical Association, 2026.
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USA YES ?* YES ?° YES 2¢ Health Insurance Portabil- YES ?°

ity and Accountability Act
(HIPAA) (1996, ongoing revi-
sions) HIPAA specificities
between U.S. States Privacy
Act of 1974, COPPA, and the
Gramm-Leach-Bliley Act,?’

Common Rule (45 CFR 46)
(Revised 2018)%®

Sweden YES YES 3 YES32 Biobanks act 2003, révisée | YES®®

2023*, GDPR 2018, Data Pro-
tection Act (2018:218) (the
“Data Protection Act”) et the
Data Protection **Ordinance
(2018:219)

The first table shows that neither France nor the United States has a specific law for biobanks, unlike some countries such

as Sweden.

24
25

26
27
28
29
30

31
32
33
34
35

Merck. Biorepository & Storage. Merck, 2024

Lyle L. Revived USA Health Biobank offers comprehensive services for researchers.

University of South Alabama, 19.1.2021.

Ibidem.

Bloomberg Law. Consumer Data Privacy Laws. Bloomberg Law, 2024.

U.S. Government.45 CFR 46. Office for Human Research Protections, 2018.

World Medical Association. Members: Who Can Be a WMA Member? World Medical Association, 2026.
Reichel J, Slokengerga S, Tzortzatou O. Sweden, GDPR and Biobanking: Individual Rights, Public Interest and
Research Regulation across Europe. Springer, 1.2021,380-386.

1bid,406.

1bid,380.

Biobank Sweden. About Biobank Sweden. Biobank Sweden, 26.2.2024.

DLA Piper. Law in Sweden.DLA Piper - Data Protection Laws of the World, 22.1.2024

World Medical Association. Members: Who Can Be a WMA Member? World Medical Association, 2026.
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In terms of data protection and consent, France and
Sweden have a much more protective law because of
the GDPR , whereas the United States can circumvent
consent thanks to the Health Insurance Portability and
Accountability Act (HIPAA), which was published on 21
August 1996. Article 45 CFR § 164.506% states that health
information protected by HIPAA can be disclosed for
processing purposes without the individual’s consent. ¢

In terms of international sharing, France Sweden and
the United States of America, through their various bio-
banks, are members of the International Society for Bio-
logical and Environmental Repositories (ISBER), found-
ed in 1999 with the aim of promoting best practice in
the management of biological and environmental sam-
ples, while encouraging collaboration and the sharing
of information between its members (1059 members in
2023).1" Sweden is also Member of the BBMRI-ERIC.

The second table shows that results are shared be-
tween the private, public and hospital sectors in all the
countries in order to promote research. In addition, it
lists most of the laws that are fundamental to biobank
research, such as article L 1211-1 of the French Public
Health Code, which governs the transfer and use of hu-
man samples for medical research purposes.

Finally, all the countries are signatories of the Declara-
tions of Helsinki and Taipei. In the field of personalised
medicine and the use of biobanks, several ethical issues
are emerging, particularly around consent and the po-
tential economic benefits for certain companies.

15 Ministry of Health and Social Services. 45 FR § 164.506 -
Uses and disclosures to carry out treatment, payment, or
health care operations. Cornell Law School Legal Informa-
tion Institute, 1.25.

16 lubenda. GDPR vs HIPAA - What Are the Differences and How
to Comply? lubenda, 2024.

17 ISBER.ISBER - Annual Report 2023. ISBER, 2023,7.
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Il. Ethics between aspiration and
progress in the field of biobanks and
personalised medicine

This section looks at ethics and consent (A), plans and
laws for personalised medicine and artificial intel-
ligence (B), and the economic potential of these new
technologies (C).

A. Ethics and consent in future medicine

First, precision or personalised medicine can be defined
as: “A medical model that aims to provide tailor-made
prevention and treatment strategies for defined groups
ofindividuals. While thereis no universally accepted def-
inition, the EU Health Ministers in their Council conclu-
sions on personalised medicine for patients, published
in December 2015, defined personalised medicine as:
A medical model using characterisation of individuals’
phenotypes and genotypes (e.g. molecular profiling,
medical imaging, lifestyle data) for tailoring the right
therapeutic strategy for the right person at the right
time, and/or to determine the predisposition to disease
and/or to deliver timely and targeted prevention.”

In addition, the broader concept of ‘4P’ medicine (Pre-
dictive, Personalised, Preventive and Participatory), de-
fined in 2013 by the American biologist Leroy Hood, is in
line with this research.?

Finally, artificial intelligence, which is an integral part
of this transformation, is defined by IBM as: A technol-
ogy that enables computers and machines to simulate
human learning, comprehension, problem solving,
decision making, creativity and autonomy. Alone or
combined with other technologies (e.g. sensors, geo-
location, robotics), Al can perform tasks that would
otherwise require human intelligence or intervention.
Digital assistants, GPS guidance, autonomous vehicles
and generative Al tools (such as Chat GPT from Open Al)

18 Directorate-General for Health and Food Safety.

Personalised medicine. European Commission, 2024.
relative

19 Delmont-Koropoulis ~A.  Proposition de loi

a linnovation en santé. Sénat, 16.2.2022.
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are just a few examples of Al in the news and in our daily
lives. As a field of computer science, artificial intelli-
gence encompasses (and is often mentioned alongside)
machine learning and deep learning. These disciplines
involve the development of Al algorithms, modelled on
the decision-making processes of the human brain, that
are capable of ‘learning’®

In the field of data protection, | have taken the GDPR
as an example because of its importance worldwide.
Many countries have drawn inspiration from the RGPD
to develop their own data protection regulations, for
example India, which adopted The Digital Personal
Data Protection ( DPDP ) Act in 2023. Therefore, Article
89 of the GDPR permits the processing of personal data
for specific research purposes, and allows derogations
from individual rights, while imposing appropriate safe-
guards to protect the rights and freedoms of the indi-
viduals concerned. In addition, this article encourages
anonymisation and pseudonymisation to ensure that
personal data cannot be attributed to an identifiable
natural person. This article demonstrates that the no-
tion of publicinterest allows for derogations in personal
data protection. This notion of public interest, which al-
lows individual rights to be transgressed, is mentioned
nearly 70 times in the GDPR, as Santa Slokenbarga
points out in his book GDPR and biobanking?.

Secondly, samples cannot be taken without the in-
formed consent of the individuals. This informed con-
sent can be found in every country in the world when it
comes to research (biobanking, artificial intelligence or
personalised medicine). According to the Clermont Fer-
rand University Hospital, it can be defined as follows:
“Free consent that does not have to be obtained under
duress and renewed for each new medical act. And in-
formed in the sense that the person must have been in-
formed in advance of the procedures he or she is to un-
dergo, of the frequent or serious risks that are normally
foreseeable in the light of current scientific knowledge,

20 IBM. What Is Artificial Intelligence (Al)?. IBM, 2024.

21 Reichel J, Slokengerga S, Tzortzatou O. Sweden, GDPR and
Biobanking: Individual Rights, Public Interest and Research
Regulation across Europe. Springer, 1.2021,24.

s
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and of the consequences that these could entail. “*2Fur-
thermore, article L 1111 - 4 of the French Public Health
Code reminds us that informed consent is limited in the
case of minors and adults under guardianship, when
the treatment is orchestrated by health professionals.

Accordingly, these informed consents lay down several
essential principle’s participants must be aware that
their samples may be re-used in the future for unspeci-
fied research purposes. Secondly, that its samples may
be shared with other researchers or institutions, and
therefore set out the risks involved in transferring data
outside the European Union. In addition, the data col-
lected could lead to commercial exploitation. However,
participants can ask whether any results have been ob-
tained from their samples and this will be explained to
them. They must also know how long the samples will
be kept. In addition, the data must be anonymised to
ensure confidentiality. Lastly, participants must have
been informed of their right to withdraw their consent
and the procedure for doing it.*

From an ethical point of view, personalised medicine
with the help of artificial intelligence must be based on
several principles. Individuals may not be discriminated
against in the processing of their data on the grounds
of their origin or through the processing of their genetic
data.Asaresult, inthe European Union, itis not possible
for insurance companies to discriminate against people
based on their samples if, for example, they turn out to
be victims of an irreversible genetic disease. In addi-
tion, Article L 1211 - 2 of the French Public Health Code
states that: “The removal of elements from the human
body and the collection of its products may not be car-
ried out without the donor’s prior consent. This consent
may be revoked at any time. The use of elements and
products of the human body for a medical or scientific
purpose other than that for which they were removed or
collected is possible, unless the person from whom they

22 Centre de  Clermont-Fer-

rand. Consentement libre et éclairé.

Hospitalier  Universitaire
Centre Hospitalier Universitaire de Clermont-Ferrand, 2024.

23 Directorate-General for Communication. When Is Consent
Valid? European Commission, 2024.
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were removed or collected expresses an objection, duly
informed in advance of this other purpose.” Lastly, the
samples must not be sold, they must come from dona-
tions because of the abuses that this could lead to. The
first victims would be the working classes, who would
choose to sell their bodies for economic gain rather than
to advance science.

In the field of biobanks, precision medicine and the use
of artificial intelligence, one of the main safeguards is
the creation of ethics committees in different countries.

This diagram describes the pathway needed to achieve
high-quality personalised medicine using artificial

intelligence and biobanks. First, the patient gives

their consent and biological samples such as blood
or urine are taken from them. These are then sent to
a laboratory (biobank) for processing. Using these
samples, laboratories are developing models such
as Patient-Derived Organoids (PDOs) to gain a better
understanding of personalised medicine. The data ac-
quired is then processed in part by artificial intelligence
to analyse the genetic data that will enable the samples
to be analysed more efficiently.

Because of the acceleration of artificial intelligence,
there are also questions about how governments can le-
gally incorporate precision medicine and artificial intel-
ligence into healthcare.

Biobanking for Precision Medicine in Oncology
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B. Personalised medicine and artificial intelli-
gence - plans and laws

This section will look at the raising of ambitions in
personalised medicine and artificial intelligence,
particularly in the European Union, because the leg-
islative framework in Europe is often more protec-
tive than that of its partners. The European Commis-
sion is supporting personalised medicine through
its plan: « Personalised Medicine 2020 and beyond
- Preparing Europe for leading the global way
(PerMed) ». The main objectives of the CSA PerMed
were to:

« Identify relevant fields, organisations, current na-
tional, European and selected international initia-
tives, policies, and capacities related to Person-
alised Medicine based on an inventory and synthesis
of existing relevant information

« Step up coordination efforts between European
key players and stakeholders in the different areas
of Personalised Medicine (e.g., governmental and
funding bodies, researchers, private sector, regula-
tors and policy makers, payers and insurers, service
providers and healthcare professionals, as well as
citizens/patients) to create synergies

« Highlight European and national showcases and
best practice examples for already successful ap-
proaches in all areas related to Personalised Medi-
cine

+ Complement existing activities by identifying and
promoting promising research topics

+ Develop a strategic research and innovation agenda
with general recommendations and research ac-
tivities which could foster the further implementa-
tion of Personalised Medicine (PM) in Europe and
beyond.”*

In the European Union, a few laws have been passed in

24 CORDIS.Final Report Summary - PERMED (Personalised
Medicine 2020 and Beyond - Preparing Europe for Leading
the Global Way). European Commission, 2024.
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response to personalised medicine.”® The three main
ones are:

« The first, the legislation on in vitro diagnostics and
medical devices, aims to adapt EU legislation to
technological and scientific progress in this sector
and to introduce a better consultation process for
diagnostics in vitro. This is Regulation (EU) 2017/746
of the European Parliament and of the Council of 5
April 2017 on in vitro diagnostic medical devices and
repealing Directive 98/79/EC and Commission Deci-
sion 2010/227/EU.

« The second, the most famous in the field of data
protection the General Data Protection Regulation
(GDPR) (See Article 9§2.H “processing is necessary
for the purposes of preventive or occupational med-
icine, for the assessment of the working capacity of
the employee, medical diagnosis, the provision of
health or social care or treatment or the manage-
ment of health or social care systems and services
on the basis of Union or Member State law or pursu-
ant to contract with a health professional and sub-
ject to the conditions and safeguards referred to in
paragraph 3;”.

« The third is the regulation on clinical trials, which
aims to simplify the conduct of clinical trials and
therefore facilitate research into therapies using
personalised medicine. This is Regulation (EU) No
536/2014 of the European Parliament and of the
Council of 16 April 2014 on clinical trials on medici-
nal products for human use and repealing Directive
2001/20/EC.

For artificial intelligence in relation to personalised medi-
cine, the Artificial Intelligence Act, ( 1A ACT ) adopted on
13 March 2024 provides a legal framework for advances
in new technologies in the field of medicine.

Artificial intelligence in the field of health are among the
high-risk artificial intelligences, as set out in Annex |. The
article 6 of the Artificial Intelligence Act states that : “that
Al system shall be considered to be high-risk where both

25 Directorate-General for Health and Food Safety.

Personalised medicine.  European Commission, 2024.
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of the following conditions are fulfilled: (a) the Al system
is intended to be used as a safety component of a prod-
uct, or the Al system is itself a product, covered by the
Union harmonisation legislation listed in Annex I; (b) the
product whose safety component pursuant to point (a)
is the Al system, or the Al system itself as a product, is re-
quired to undergo a third-party conformity assessment,
with a view to the placing on the market or the putting
into service of that product pursuant to the Union har-
monisation legislation listed in Annex 1.7%

However, the European Union does not want to hinder
innovation in the research field, that is why it has autho-
rised, in Article 59 of the Al ACT, the fundamental notion
of public interest, which makes it possible to derogate
from certain restrictions normally imposed within the
common framework for research and innovation.?
Today, 98% of healthcare organisations have adopted
or are considering an Al strategy. The Food and Drug
Administration (FDA) has approved 700 Al-enabled
medical devices and plans to accelerate more Al ap-
provals. But 65% of doctors have doubts about these
new technologies. Hence, the need for safe, trustwor-
thy Al in healthcare. For personalised medicine to be
effective, we also need to make sure that all different
ethnic groups participate in the programmes, because
although human beings are 99.9% similar, there are dis-
parities between populations.

Finally, these new technologies offer enormous eco-
nomic potential.

C. The commercialisation and cost of biobanks,
personalised medicine and artificial intelli-
gence in medicine

Personalised medicine is a revolution, and the prog-
ress made in recent years will enable us to imagine a
more malleable and safer medicine for patients. For
example, in the early 2000s, when the first attempts
were made to sequence DNA, the cost was exponen-
tial; today, it costs just a few thousand euros, and re-

26 European Commission. Artificial Intelligence Act. European
Commission, 13.3.2024,53.
27 Idem, p.91.
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search is advancing. These therapies could become
the key to fighting cancer. For the time being, however,
the results are certainly on the right track in the fight
against tumours, but for most individuals, they still
only prolong life expectancy by a few months. Mean-
while, the cost of this precision medicine can run from
50,000 to 100,000 for a single cure.?® For example, No-
vartis AG’s TECARTUS CAR T cell therapy, approved as
a personalised medicine, costs between $300,000 and
$400,000, while AMVUTTRA (vutrisiran) costs between
$85,000 and $115,000.%

The total value of biobanks (77 billion in 2023)*, preci-
sion medicine (79 billion in 2024%!) and artificial intel-
ligence (14 billion in 2024)%, and 1.2 billion in the field
of personalised medicine) *would reach almost 200
billion euros worldwide in 2024. This also reflects an
increasing disparity between the world’s 3 major eco-
nomic hubs - East Asia, Europe and North America - and
the rest of the world.

Furthermore, these new technologies, and in particular
artificial intelligence, could reduce the cost of health-
care. In Belgium, for example, Mathieu Michel, Secre-
tary of State for Digital Affairs, believes that the use of
Al could lead to savings nearly 12 billion out of the 36
billion budgets for healthcare.**

28 Jordan B.Cancer : les trois époques de la médecine personn-
alisée / Chroniques génomiques - Cancer : trois époques de
la médecine personnalisée.Med Sci (Paris) 2017, 33(10).
Market and Market. Precision Medicine Market. Market and
Market, 9.2023.

Precedence Research. Biobanking Market Size, Share, and
Trends 2024 to 2034.Precedence Research, 2023.

Global Market Insights. Taille du marché de la médecine de
précision. Global Market Insights, 4.2024.

Global Market Insights. Artificial Intelligence in Healthcare
Market Size. Global Market Insight, 6.2024.

Global Market Insights. Artificial Intelligence in Precision
Medicine Market Size. Global Market Insights, 6.2023.
Bruxant M.12 milliards économisés dans le domaine de

29
30
31
32
33
34

la santé grdce a lintelligence artificielle ? Mathieu Michel
ycroit. RTL Info, 6.2.2024.
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However, the commercialisation and market size of
artificial intelligence for biobanking and personalised
medicine raises several ethical questions. First, security
and confidentiality, especially if data is hacked. The risk
of a lack of informed consent: the further technology
advances, the more difficult it will be for people to un-
derstand what’s at stake, particularly with the lack of ex-
plicability of artificial intelligence algorithms, the prob-

@ for Bioethics & Technoethics

?
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lem of black boxes and algorithmic bias. The question
of liability in the event of algorithmic errors between
developers, users or medical research centres (labora-
tories, hospitals, etc.). Finally, there is the risk of devel-
oping a two-tier medical system, with an affluent class
able to pay for care, and the middle and working classes

excluded from these discoveries.
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EuXaploTieg:

H mapoloa €peuva mpaypatomolfnke oTo TAAICIO Tou gpeuvnTikol €pyou «Contextualizing Biobanking in Greece:
Histories, Practices, Discourses (BIO-CONTEXT)», To OToio uTtooTnpixtnke amod 1o EAANVIKO 18pupa 'Epsuvag kat
Kawvotopiag (EA.IA.E.K.) oto mAaiolo thg Apdaong «2n Mpoknpuén epsuvntikwy £pywv EAIA.E.K. yia thv gvioxuon
MeTad1dakToplkwy Epeuvntwyv/Tpiwv» (Aptduog Epyou: 00089).
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MEPIAHYH

O1 Blotpaneleg amoTeAoUV HIa KPIOLUN UTIOSOWN YLt THV avATTuEn TG PLolatpikig EPEVVAS TIC TEAEUTAIEG SEKAETIEC.
Y€ aUTO TO APBPO ETUXEIPOVUUE TNV £EETAON TV NBIKWY {NTNUATWVY TIOU CUVSEOVTAL E TN AEITOUPYIO TOUG LIE EVa SITTO
TPOTIO. ZTO TIPWTO HEPOC, Ttapouolalovpe Ta nika {nTrpaTa YUpw Ao TNV avamtugn kat Asttoupyia Twv Blotpamnelwy
e€etalovrag tn oxetikn BiBAoypadia. Ev cuvexeia, e€eTAoUUE TNV TTPAYUATEVGN TWV NOIKWY {NTNUATWY OE KAVOVIOTIKA
KElUEVA, KAl EISIKOTEPA OTNV TIPOGHATH YVWHN TNS EMnVIKAS EBvikn¢ EmtitpoTric BlonBikng kat Texvon0ikr¢ kabwe kat
oTNV YVwun ths Evpwmaikng Emitpomng yia ZntrApata HOkNAG kat Acovtoloyiag Twv Néwv Texvoloylwv. ITo Se0TeEPO
UEPOC, OTPEPOVUE TNV TIPOCOXN HAG OTIG DECEIC TWV (SIWV TWV EUTTAEKOUEVWY ETIAYYEALATIWV 0 Blotpdmnelsg othv
EMASa. Méoa amd pia epmelptk) HEAETN TNG Asttoupyiag Twv Brotpamnelwy otnv EANGSa, €0TIA{OUUE OTIC EUTIELPIES
Kal TIC ATIOYPELC TWV ETIAYYEAUATIWV TOU KAASOU OXETIKA HME TA NOIKA Kal KAVOVIOTIKA {NTHUATA TIOU aVTIUETWTIL{OVV
oTNV KABNUEPIVA TIPAKTIKY TOUC. H HEAETN pag BaoileTal o apXelakd UAIKO KAl OE GUVEVTEUEEIG E ETIAYYEAUATIEC OF
eMNVIKEG BloTpameles. Me auTtov ToV TPOTIO, AVASEIKVUOUE TIG SIKEG TOUG BE0EIG WG eVSIADEPOUEVA UEPN OTN OXETIKN
oulAtnon. Yrootnpiloupe OTL N TIPOCEYYLON QUTH EVal CNUAVTIKY TIPOKELUEVOU va SoBsl tpoooxn ta ndika {ntiuata

TIOU AVTILETWTTI{OUV Ot ETTAYYEAUATIES TwV BloTpamnelwy, Ta OToia CUXVA TTAPAREAOUVTAL OTIC OXETIKEG OLULNTHOELG.

NEEELG-KAES 1A
Blotpameleg, nbika {nthuata Blotpamnelwy, xprion avbpwtivou BroAoyikol LAIKoU, Siktuo Blotpamelwy, Blolatpikn
£psuva
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ABSTRACT

Biobanks have emerged as a critical infrastructure for the advancement of biomedical research in recent decades. In
this article, we attempt to examine the ethical issues associated with their operation in a twofold manner. In the first
part, we present the ethical issues surrounding the development and functioning of biobanks by reviewing the relevant
literature. We then analyse how these ethical issues are addressed in regulatory texts, focusing particularly on the recent
opinion of the Greek National Commission for Bioethics and Technoethics, as well as the opinion of the European Group
on Ethics in Science and New Technologies. In the second part, we turn our attention to the views of professionals di-
rectly involved in biobanks in Greece. Through an empirical study of biobanks’ operation, we focus on the experiences
and perspectives of professionals in the field concerning the ethical and regulatory challenges they face in their daily
practice. Our study is based on archival material and interviews with professionals working in Greek biobanks. In doing
so, we highlight their own positions as stakeholders in the ongoing debate. We argue that this approach is essential for
bringing to light the ethical and social issues faced by biobank professionals—issues that are often overlooked in related
discussions.

Key words:
biobanks, ethical issues on biobanking, use of human biological material, network of biobanks, biomedical research
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1. Elcaywyn

Tig TeAeuTaieg SekaeTieg, ot Blotpameles £xouv Kablepwel
fsopikad w¢ PBaoikny umodopn oTn PlolATPLKA EPEuva.
H aflomoinon Blodoyikol uvAikol otr BloAoyiky Kat
OTPLIKA €PELVO EXEL MOKPA loTopia. H avamtuén twv
Blotpamelwy, WG EISIKEVUEVWY OPYOVIOUWY, OXETIETAL
UE TNV S1ELPUVON TWV YEVWULIKWY HEBOSWY UEAETNG TNG
YEVETIKNG TIAnpodopiag, SnAasdH, Tou YOVISIWUATOC, OTIWG
amoTtunwbnke oto Human Genome Project. Av kat &ev
UTTAPXEL €vaC KOWVA aToSeKTOC 0ploudg, pia Blotpamela
£ival Lo 0PYAVWUEV GUAOYH BLOAOYIKWY SEYHATWY Kal
TwV ouvapwyv pe auta dsdopevwy [1]. Ot Blotpdrmelsc—
EV TIPOKEIHEVW Oa paG amaoXOAoouv ol GUANOYESG
avOpwrtivou  BloAoyikoll  UAMKOU—GOUMEYoUV  BloAoyIKA
Setypata kat Sedopéva, Ta omoia Stvatat va aglorotnfoiv
OE ETUOTNMOVIKEC EPEUVEC ATIO EPEUVVNTIKO TIPOCWTIIKO
TIEPAV €KElVOL TIOU oXeTi(eTal pe TN Snuoupyia toug [2].
TUVETIWGE, N avaTTuEn Twv Blotpamelwy £xel uTTOGTNPIXOEL
AOYW TNG TIPOGSOKWHEVNC GUUBOANG TOUC OTNV TIEPAUTEPW
avarmtugn NG PIolaTPIKAG €pEuvag, Kal TIO TIPOCdATA
oTo TAQicIo Ttpooeyyicewv latpikng AkplBeiag, Ue oTOXO
TNV avamTudn VEWV SIOyVWOTIKWY Kal OeparmeuTikwy
TIPOOEYYIOEWV.

Evw ot Spactnplotnteg twv Blotparnelwy Oeopobstndnkav
otadlakd amod ta peca NG Sekastiag Tou 1990, apKeTd
NOIKA, KOWWVIKA Kal TIOMTIKA {NTAUATA ETIPETIE ETTONG
VO QVTILETWTIOTOUV. ‘Eva gupl PpACUA EVSIAPEPOUEVWV
dopEwv KABWC KAl N EVTOVN ETUOTNHOVIKH EVACXOANGH HE
1o B€pa, eotiaoav atn Slaxeiplon Twv NOKwv {NTHUATWY
mou oxetifovtal pe TG Plotpdmnelss, Kal EI8IKOTEPA OF
QVNOUXIEG OXETIKA PE TNV TIPOOTACIA TNG ISIWTIKOTNTAG.
Ot €0VIKEG QPXEC QVTIHETWTIIOAV UE S1AdopOoUC TPATIOUS
Ta TIOAOTIAOKA NOIKA, VOWIKA Kal KOWwVIKA {NTARATA
Tou ouvdéovtal pe TG Protpaneleg. Tnv Sla otyun,
uttepebvikoi opyaviopol apeixav kabodrynon mpog auvth
v katevBuvon.!

1 Ta napdSciyua, n ovotacn tou OOZA 10 2009 LE TITAO
«Recommendation of the Council on Human Biobanks and
Genetic Research Databases», Stabéoiuo o€ https://legal-
instruments.oecd.org/en/instruments/OECD-LEGAL-0375.
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MapdMnAa, amd TIC apxéc Tou 2000 é€xouv Yivel
TIPOOTIADEIEC EVAPUOVIONS TWV TIOATIKWY T(POCRACTC OTIC
BloTPATECES, OL OTIOIEC WOTOOO SEV £XOUV ATIOSWOEL AUEC

(3].

Ot ouMovée Ttwv  Blotparelwv  PBaoilovtat
€0ehovVTIKY) OUPMETOX SoTwv. Ol SOTEC GuVALVOLV,
HEOW EVOC UNXAVIOUOU U EUTIOPIKOU XAPAKTHPA, OTNV
TIOPAXWPENON TPOTIOV TIVA TNG ISIOKTNGIAG TOU SElyHaToC
oTi¢ Blotpdarneles. To 2008, 0 KOWVWVIKOG eTiloTHOvVAS Klaus
Hoeyer emeonuave oTL n Sladikacia APng eVNUEPWUEVNG
ouvaiveong (1 ouvaiveong Katomv TAnPodopnong, in-
formed consent) «éytve n Abon 0To AyX0G TTOL TIPOKAAECE
amoBKELON LOTWV OTOUS KUKAOUC SIAOPPWONG TIOAITIKWY
otnv Eupwrn kat tn Bopela Auepiki» [4]. Yrootnptés
OTL autd OUVERN E€MEd 1 evnUEPWUEVN ouvaiveon
Bswpndnke OTL ATav TIIO EVKOAO VA AVTIUETWTTOTEL art
OTL TOL UTTOKEIEVA {NTAUATA EUTIOPIKWY SIKAUWUATWY Kl
(81oKTNOIAC/KUPLOTNTAC TWV LOTWV.

otV

STO TIPWTO HEPOC Tou ApOpou, Tapouolaloups Hia
ETILOKOTINGT TNG S1eBvolc BIRAOYPAPIAC TIPOKEIUEVOU
va ou{NTHOOUNE KATOl onuavtika noka Inthuata
mou adopoly oTh AstToupyia Twv Blotpanelwy, OTWS
TIC SUOKOAIEG 0T AP EVNUEPWHEVNG amOdaons Kat
TV e€aopAAion ouvaiveons Twy SoTwy, TS Stadikaoleg
AVWVUUOTIOINGNG TwV SESOUEVWY KAl TO EVOEXOUEVO
TNG EUTIOPEVHATOTIONNONG TOUG. ST OUVEXELA, KAVOUE
avapopd OTI KAVOVIOTIKEG TIPOTACEIS TIOU EXOUV
ekd00el amd tnv EMnvikn EOvikn Emitpory BlonOikrg
kat Texvondikng, kabwe Kal TNV avTioToLXn ETITPOT
™¢ Eupwraikng Emtpormng, yia tn Xpron avbpwrivou
BloAoyikol UAIKOU OTNnV £peuva KAl Thv (Spuon
Blotpamelwyv. O 0TOXOG TOU TIPWTOU HEPOUG Eival va
ekBéooupe Ta {NTAMATA TIOU KUPLAPXOUV OTh Stebvi
BiBAoypadia yia TG NOIKES, VOULKEG KOl KOWVWVIKEG
ETUMTWOELG TwV Brotparelwy.

TTN OUVEXEl, OTO SeUTEPO MEPOG, £0TIA(OUME OTNV
Tepimtwon Twv Blotpamnelwy otnv EANASA T(poKELLEVOU
vl EeTACOUE TA NBIKA KAl KOWVWVIKA {NTAHUATA TIOU Ol
(5101 Ol EUTIAEKOUEVOL ETTAYYEAUATIES TwV Brotpamelwy
avayvwpllouv w¢ KPLoLHa OTIG KADNUEPIVEC TIPOKTIKEG
ToUuG. H TIPOCEYYION MG auTh €XEl EMNPEACTEL amd
To £pyo tn¢ Jean Cadigan Kal TwWV GUVEQYATWYV TN, Ol
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otolot BEAnoav va evtagouv otn culntnon yia ta noka
{NTAMATA TIC AVNOUXIEG TWV (S1WV TWV EUTIAEKOUEVWV
ETIAYYEALATIWV [5]. AlEEyayav HLa EUTIEIPLIKT EPELVA O
Blotpameleg otig HMA, pe €81 peAETEC TiEpITMTTWONG (OTIG
OTIOlEG TIpAYHATOTIOINOAY 24 TIOIOTIKEC CUVEVTEVEELS HE
TIPOOWTIKO BloTparelwy) Kal €va EKTEVEC SLASIKTUAKO
EPWTNHUATOAOYLO (OTO OTIOI0 CUMHETEIXAY TTEPLOCOTEPQ
amo 450 Atopa). TKOTOG TNG MEAETNC TOUC NTAV va
KATAVONOOUV TIC TIPOKTIKEG TIOU OUYKPOTOUV  TIG
OXEOEIC METAE) TWV SO0TWV TWV SEYUATWY KAl TOU
EPEVVNTIKOU TIPOOWTILKOU TIOU Ta aflomolovy. H
avaAuon Toug avedelfe  KATIOIEG  «ATIPOOSOKNTECY
NOKEC TIPOKANCELG, Ol OTIOIEG ouXVA TtapapeAoUVTAL
oTn oxeTikn d1ebvn BiBAloypadia. MNa mapdadetypa, thv
avtibson petafh tng mpoodokiag Twv PBrotpamnelwv
yla ouvexr] Asltoupyia Kal TG TPAYUATIKOTNTAG TNG
TIEPLOPIOUEVNG XPNHUATOSOTNONG, TNG ENEIPNG oxeSiou
Y10 TO HENOV TWV SEtypaTwy av pia Brotpamnela KAsiosL,
KAl TI AVNOUXIES YO TNV TIEPLOPLOUEVT AELOTIOINOT TWV
oUN\OYWV.

TTOX0G TNG SIKNG HOG £PELVAG NTAV VA UEAETIOOUUE
lOTOPLKA TN Stapopdworn PBrotpanelwy otnv EANGSa,
£0TIAlOVTOG OTIC TIPAKTIKEG TIOU QVATITUOCOUV KAl
OTNV TOTOOETNON] TOUG EVTOC TOU EUPUTEPOU DEGHLKOU
mAatoiou NG Blolatpikng épsuvag. MPAyHATOTIO|CAUE
L0 EUTIEIPIKN MEAETN TepimTwong yia tv EANGSa
TIPOKELEVOU TIC  QTIOTIEIPES
Snuovpylac kat Asttouvpyiac Osopwv Blotpamnelwy
i Bloamobetnpiwv (xwplc, SnAadn, va esmpsivouue
otnv auvotnpn Beoukn Stakpon) KaOwG TO TWE
TtomofeTolvtal oTo PLolATPLKO, EPEULVNTIKO, KALVIKO
TOTTIO TIOU GUVSIAHOPPWVETAL ATIO TOUG TIOAITEG, TIC/TOUG
a0BeVEIG, TO EPEUVNTIKO SUVAUIKO, TOUC PUBULOTIKOUG
$OPEIC, TA EPEVVNTIKA/TIAVETIOTNIAKA 1SpUUATA, TIC
KAIVIKEC/VOOOKOUEIOKEC SOUES KAl TN Blopnxavia. >To
EUTIEIPLKO OKEAOG TNG MEAETNG HAG, TIPAYUATOTIO|OAUE
TIOIOTIKEC OUVEVTEVEEIS ME 13 ATOMO, ETAYYEAUATIEC
TOU KAGSOU Twv Brotpamel{wyv S1adpopwy EISIKOTHTWY
amo tpelg Blotpamelec, ol OTmoieC amoTEAOUV HEAN
Tou MaveMnviou Atktiou Brotpamelwv (BBMRI-GR),
kaBw¢ Kat amd pia kAwvikn Blotpdmela mou eTteAsl kat
EPEVVNTIKO £PYO.2

VO KATOVONGOUUE

2 la 1o Maveldrivio Aiktvo Blotpamelwy, Se¢ kat https://
biobank.bioacademy.gr/.
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STo Tapov apbpo, mapouclaloupe EupnUATA  TNG
£PEVVAG HOG OE OXEON HE TA NOIKA, VOULKA KAl KOWVWVIKA
{nNTAMATA TIOU avaSEIKVUOVTAL ATIO TIC ATTOYEIS TwV
(SLWV TWV EUTIAEKOUEVWY ETIAYYEALATIWY. Me aQuTOv ToV
TPOTIO, ETUSIWKOUUE VA €UTIAOUTIOOUME T oulitnon
YUpw amo tov poAo Twv Blotpamnelwy, GEpvovTag 0T
TIPOGKNVIO TN OKOTIA TWV (SlwV TWV ETAYYEAUATIWY,
oUMBAMoOVTAS Kal oTn HeYaAlTepn Stapavela oTI¢
OXETIKES OLLNTNOELG.

TTIC €VOTNTEG TIOU aKOAoLBOULY, TIAPOoUCIAlOUE OTO
TIPWTO UEPOC I ETILOKOTINGT TNE BIBAloypadiag yia Ta
nOika {ntnuata otn Asttoupyia twv Brotpamnslwy, Ty
ottola akoAouBeil pa ou{ATNON KAVOVIOTIKWY KELHEVWY
ETUTPOTIWY BLoNOIKNAC. 310 S€UTEPO HEPOC, TIEPVALE OTNV
EUTIEIPLKA LEAETN Yia TIG BloTpameleg otnv ENGSa.

2. HOka ntrpata ot Asttovpyia Twv Blotpanslwv

H €MOTNUOVIKY Kal TEXVOAOYIKN avamtun oto
medlo NG YEVWWMIKAG avaAuong, Kal ouvakoAouba
ot paydaia avinon TWV YEVWHIKWY SeSOUEVWY,
OTIWG aUTA TIoU OUMEyouv ot PBrlotpameleg paldl pe
SNUOYPAPIKA KAl ETISNUIOAOYIKA OTOLXEID TWV SOTWV,
Sev €xel ouvodeuTel amod TNV avtioTolxn TPOodo oTh
ovlntnon twv Ndikwv (NTNUATWY TIOU GUVOSEUOUV
TNV €PEUVA, TIAPOAO TIOU £XOUV £KS0BEl TIOMESG NOIKES
KOl VOUIKEG KOTEUOUVTHPLEG YPAMMES KOl OUOTAOELS
a0 ETUONUEC OPXEG, ETUTPOTIEC KAl OPYAVIOUOUC
TIAYKOOMIWG. EKTOG amd TNV amousio KO amoSeKTHC
opoloyiag otn oulATnon Twv NBIKwv TPORANUATWY
[6], urtapxel amouoia S1EBvoUs opoPWVIAG OXETIKA UE
TNV KAVOVIOTIKA TIPOKANGH Ylad TO av n Tapadootakh
EVNUEPWHEVN ouvaiveon lval n o KatdMnAn Alon
oe Opata ou adopoly Th AP ATIOPACEWY KAl ThV
TPOOTACIO TWV SIKAIWUATWY KAl TNG EUNUEPIAG TwV
Sotwv Blodoytkoy VAkoU [7, 8]. Ta IntrApata £Xouv
yivel akdua mio évtova PETA thv Ttavdnuia COVID-19
KAl TNV EMElyoLOA TIAYKOOULA OVAYKN Yia OUANOYH Kal
emne€epyaoia BLOAOYIKWY SEYHATWY TIPOG OPENOG TwWV
aoBevwY, Kal, CUVOALKOTEPA, TWV KOWVWVIWY. ATtO T Hia
TIAEUPA TIPETIEL VA TIPOCTATEVOVTAL TA CUUPEPOVTA KAL N
QUTOVOMIA TWV ATOHWY KAL ATtO TNV AAAN TIAEUPA TIPETTEL
va pnv mapeumnodiletal n Sie€aywyn tne €puvag.

H ouvaiveon VoTepa ATtO TTANPOGOPNGCT TWV SOTWV EXEL
yivet tuttikn Stadikaocia kat Baotkn a&ia oTnVv IATPLKA Kat
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KALVIKI] €peuva OTIoU GUANEYETAL avOPWTIVO BLOAOYLKO
UALKO Kat Sedopéva [9]. AUTO YevIKA StKaloAoyeiTal amo
TNV €UPEWG aTMOSEKTH apxn TNS autodiabeong, n omoia
ETIIKUPWVEL TOV YEVIKO KAVOVa OTL TO PUOIKO OwHa
QVHKEL OTOV ISIOKTHTN TOU KAl OTIOLOSATIOTE BLOAOYIKO
UALIKO TIOU TIPOEPXETAL ATO AUTO OUVIOTA euaiodnta
TIPOOWTIKA SeSopéva Kabwg UTOPEl va amokaAUPEL
ONUAVTIKEC TIANPOGOPIES YIa TNV UYEIQ | TO VEVETIKO
TIPOGIA TOU UTIOKEIMEVOU. SUVETIWG, O ISIOKTNTNG TIPETTEL
VO SWOEL TNV EVNUEPWUEVN, EISIKA CUVAIVESH TOU Yla vVal
XpNotuototnBeito BL1oA0YIKO TOU UALKO Y10 OTIOLOVSHTIOTE
okoTtd. Autol Tou €i8oug n €8Ik cuvaiveon amaltel
Ol CUUUETEXOVTEG VA YVWPEILOUV OAEC TIG AETITOUEPELES
™G XPNoNng Twv SeSopévwy Toug Kabwg Kal Toug
OUYKEKPILEVOUC  KIVEUVOUC TIOU  €MTIAEKOVTAL. STHV
TepimTwon Twv Blotpanelwy Sev LTIAPXEL KIVOUVOG yia
TOV UEUOVWHEVO SOTN, AANA DEUATA EUTIIOTEVTIKOTNTAS
g€akoAovBolv va vdioTavtal kat ivat vPpioTng onpaociag
yla Thv avamntuén twy Blotpanselwy Kol ThV KOWVWVIKA
gumoToolvn [10]. UOIKA, 1 EVNUEPWHEVN ouvaiveoh
Tou 86TN &ival PUoOvo 1 pia TASUPA TOU KAVOVIOTIKOU
INTAKATOG, N AAAN £ival Ol TTPAKTIKEC TIou edpapudlovtal
0Tn S1ad1kacio GUMOYHC Kat SIOXEIPLONG TwV SEYHATWY
Kal Twv SeSopéVwY, oL oTtoieg puBuilovtal amd vOUoug
yla T Slaxeipton evaiodnNTwy TTPOoWTILKWY SESOUEVWV
- OTwG 0 levikog Kavoviouog ywa tnv Mpootacia
AgSopévwy (GDPR) Tn¢ Eupwmaikng ‘Evwong, évag amo
TOUG AUOTNPOTEPOUS VOHOUS YIa TNV ISIWTIKOTNTA Kal
NV Ao ANl TTAYKOOUiwG [11].

Elval onpavtiko va ToVIoTEL OTL OTAV £VAG PEUOVWHUEVOS
80TNG €xel evnuepwhel Kal €Xel cLVAIVESEL OTN Xpron
Tou Blodoylkol Tou UAIKOU yia SlayvwoTikoUS N
Bepameutikolg AOYouG, SV onUAIVEL OTL EXEL CUVAIVEDEL
0T XPNON TWV TIPOOWTIKWY TOU SeSOUEVWY YA
omoladnToTe TEPAITEPW Prolatpiky €psuva [12]. Ta
va xpnotporotnfouv ta dsiypata kat ta Sedopéva yia
Seutepoyevh €peuva—eévag TUTIOC €PEVVAC TIOU Eival
BepeMwdng yia Ti¢ Blotpdmnelec—o 5OTNG TpEmel va
EVNUEPWOEL CUYKEKPLUEVA KOl VO SWOEL GUYKEKPIUEVN
(1 katd peAétn) ouvaiveon. Qotoco, Sev UTIAPXEL
OXETIKN pUBUION TIOU va TIPoadEPEL cadr] VOuLKH Bdon
yla auto to {ATnua, TouAdxlotov otnv Evpwrn [13].
ATIO TNV AMAR, N TIPOCEYYIOHN TNG «AVWVUUOTIOINoNG»
TwV BLOAOYIKWY SEYHATWY €XEL TTPoTadel amd TToAOUE
WG TIO KATAMNAN [12]. QoTtdoo, UTIAPXOUV UEPLKA
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{NTAMATA KAl ME QUTH TNV TIPOOEYYION, KaOwS n
Stadikaoia avwvupoToinong dev pmopsi va Stacpaiost
TNV 1ISIWTIKOTNTA O OAA Ta OTASIO TNG £PELVAG Kal
OE TIOMNEG TIPOKTIKEG TA AVWVUHOTIOINHEVA SeSopéva
UTTOPOUV akOpa va cuvseBolV LE TIG TINYES TOUC. TEAOC,
epOoov Ta Selyuata TEPIEXOUV aKOUA Kal UIKPA (Xvh
DNA, givat tiOavo 6Tt umopolv va 08nyroouV G€ ETIITUXH
QVTIOTOIXION KOl TAUTOTIOINON TOU aToptkol 80t [14].

MapdMnia, 1n mdavy EUTTOPEVHATOTIONON
BLOAOYIKWY SEYHATWY OXL MOVO UETAED TwV SNUdoIwV
KAl ISIWTIKWY TOUEWV EPELVAC KAl AVATITUENG aAAA Kal
HETAEY TWV APXIKWY ISIOKTNTWY QUTWY TWV SELYHATWY
[15, 16], amoteAel aMo €va ko {Atnua. H TouBaon
Tou OBiedo [17] kat 1o TMPOGBETO MPWTOKOMNO TG
ATIAYOPEVOUY KADE OIKOVOULIKO KEPSOC KAl EUTIOPLO
avOpWTIVWY 0pYAVWY KAl LOTWV Of Hla TipooTiadela
va Staodpalotel n avBpwriivn alompEnEld KAl va
TpowBNOel N NOIKA apxr TS AATPOULCHOU, AV KAl SEV
eumodilel TNV Kat@MnAn amolnuiwon via atpka
£€oda n adikatoAoyntn {nuia. Ol CUMUETEXOVTEC OF
Blotpameleg OewpolvTal KUPLOAEKTIKA WG «SOTEC»
kat ta PloAoylka Selypatd Toug kat’ eméKTach eival
«Swpa» PO TNV £peuva [18]. Av Kal Ssv UTIAPXEL PNTH
ATIOYOPEVON TNC TIWANONG TWV BLOAOYIKWY LOTWV EVOC
atopov, t0 (NTNUA TG TIPAYHATIKA €AeUBgpng Kal
EVNUEPWUEVNC OUVAIVESNC VIO TIAPOVOES 1 LEANNOVTIKES
XPNOoElg Tou amobnkeupévou BloAoyikol Seiyuatog
e€akoAouBei va upioTavrat.

TWV

AlAPopEeC EVANNAKTIKEG AUCELC OTN YEVIKN GUVAIVESH KAl
TNV QVWVUHOTIOINON TwV SeS0UEVWY €XOLV TIPOTAOEL
ATIO EPEVVNTEG, VOULKOUG, SIAUOPPWTEG TIOALTIKAG Kol
oupBovAoug Blondikng. ESw Oa sEeTtdooupe ETIAEKTIKA
HEPLkd Ttapadeiypata. O Arnason [19] éxel tpoteivel Tov
oxNUATIopo piag «Emtporg HONG tng 'Epeuvag» mou
fa TpooTATEVEL TA CUUMEPOVTA KAOE OCUUUETEXOVTQ,
0 omoiog Ba €xel To Sikaiwpa va amocUPETAL ATo Th
ouMoyn/Baon Sedopévwy omoladAToTe oTiyun. Mia
Tétola muTpott) Oa umopel va smutpénel e€aipeon amnd
TNV EVNUEPWHEVN OUVAIVEGN HOVO OTAV n £peuva Sev
£xel kaBoAou (N €otw eAaxloto) kivduvo. O O’Neill
[20], akoloubBwvTtag Hla TO Kavtiavh Bewpnon Tng
nokNG Sivel gudaon
0T VOUIKN TapakoAolbnorn kat TG PUBUIOTIKEG
UTINPECIEG TIAPA OTN PNTH ATOMLKA cuvaiveoh, KAOwS
moTelEL OTL N Aoyodoaia kat 1 Stadavela pmopolv va

UTIOXPEWONG, TIEPLOOOTEPN
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EUTIVELOOUV KOLWVWVLKH EUTIIOTOCUVI OTOUG LATPLKOUG,
ETUOTNHOVIKOUG 1 BLOTEXVOAOYIKOUG 0PYQAVIOHOUS HEOW
TIANPOdGOPNONG EITE ATIO TOUG (S10UG TOUG OPYAVIGUOUS
£(TE a0 T HEOA EVNUEPWONG. ZTO TIAAICLO AUTO, Dewpsl
T Bia kat TNV €€andtnon wg ONUAVTIKOUE TIAPAYOVTEC
TIou 08nyolv og alodnpata avaglomiotiag Tpog Oeouog
OTwC ot Brotparmeleg.

Ot Ploug kat Holm [21] mtpoTeivouv éva HOVTEAO «UETa-
oUVaIVEGNG» OTIOU 0L AVOPWTTOL KAAOUVTAL VO OXESIATOUV
mw¢ Oa noshav oTo PENOV va TIAPEXOUV OLVAIVEDH
yla TN XPHon TwV TPOOWTIKWY SeSOUEVWY LYEIAG
TOUG Kal Tou BLoAoyikol UALKOU TOUG Kal TO OTIolo TOug
ETUTPETIEL VA TO TPOTIOTIOOUV 0TO UEANOV OE TIEPITITWON
TIOU Ol ETIAOYEC TOUC OAAGEOUV. AUTO TO UOVTEAO UETA-
ouvaiveong Bewpeitat 6Tt AapRavel umoyn Oxt Hovo
TNV TANPodopnon aMd Kal TIC TIPOTIUNOELS EVOG
OTOUOU TIPOKEIUEVOU VA BEATIWOEL TIC GUVONKES TNG
opBoAoyIkn¢ ETAOYNAS Tou. ETNV katevBuvon auth ot La-
jonchere kat cuvepydteg [22]mpdTevay Eva TIPOYPApUA
AUTOSLAXEIPIIOMEVNG  NAEKTPOVIKAG OUVAIVEONG HE
EVNUEPWTIKA Pivteo, TO oTOI0 amaltel AyOTEQOUG
avOpwWTIVoUG TIOPOUG Kal ALYOTEPO DUGLKO XWPO KAl
UTtopEl va peTadpaoTel yia va sival pooBActpo amno
TIEPLOOOTEPEC UTIO-OUASEC TTARBUGHOU.

TéMog, ol Solberg kat Steinsbekk [23] miotevouv 6Tl
aQvTl Yylo Hla EETIEPAOCHEVN YPATITH OCUVAIVEOH Kal
TaONTIKA CUMMETOXN amd Ta dtoua, Oa TPEMEL va
UTIAPEEL LEYOAUTEPN EVEPYH CUUUETOXN TWV SOTWV OTIG
Blotpameleg, pia eVOANAKTIKY TIPOCEYYION SUVAUIKAG
ouvaiveong. Ol €PEUVNTEG TIPETEL va UToOpolV va
oXed1Ao0LY Of pla pakpotpoBeoun mopeia 6mouv Ba
ETIAVOOUVSEOVTAL [IE TOUG CUHHETEXOVTEG, Oa culnTolv
kal Oa eEnyolv Ta EMIOTNHOVIKA £pya KAl ThV TIPO0SO
Toug, kat Oa {ntouv Eava tn cuvaiveor Touc. ‘OAa autd Oa
EVIOXUOOUV TNV aolBatdTNTA PETAEY ETTIOTNHOVWY KAl
TOAITWY, Oa EVICXUOOUV TNV ETUCTNHUOVIKA Ttatdeia Kat
Ba evSUVaUWOOLY TNV EUTILETOCUVN TIPOG TNV ETIOTAKN
kat Tou¢ BeopolC. ‘Eva HOVTEAO SUVAMIKAG OUVAIVEDNG
mou Ba Bonbda Toug SOTEC va ouvalvouv EUKOAA OF VEQ
EPEUVNTIKA £pya, va BAETIOUV TIWE EXOLV XPNotuoTotn Ol
Ta Seiypata toug Kkal va aMalouv TIG TIPOTIUNOELS
TOUG OF TIPAYHATIKO XPOVO KAOWG Ol OUVONKEG TOUC
petaBaiovral, HEow €ISIKNAC Kal aohaAous Pndlakng
Slemadrnc, TpoTeivouy Kat ot Kaye kal cuvepydateg [24].
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ATO Ta TTapATAvW YiveTal capES 0TI 0TO HETARAMNOUEVO
TOTTO TNG £PEUVAG TWV PBLOETIIOTNUWY EIVAL ATAPAITNTO
va avTieTWTi{ovTal pe SuVaUIKO TPOTo Ta noika,
KOWWVIKA {ntrApata [8]. MapdMnAa,
avadelkvieTal n kKoUPLKA onpaocia tng Bsopikng Bgong

VOUIKA KAl

Twv Blotpamne{v o€ OXECN HE TNV EUTIOTOOUVH TWV
TIOATWYV/CUUUETEXOVTWY OMA  Kal TIPOKEIUEVOU  Va
EUVOEITAL O KOWWVIKOG SIAAOYOC TIOU TIPOUTIODETEL
Babltepn Katavonon Twv Kpiolwy (NTNUATWY TIoU
QAVAKUTITOUY, OTIWG TNG KATOAVOUNS TwV WPEAEIWY. Mo
KPITIKEG TOTIOOETNOELG, ATIO TIC KOWVWVIKEG ETIOTALEC,
OTWG avadpEpape atnv apxrn, deixvouv OTL n oxedov
QTIOKAELOTIK  EVOOXOANGCN HE TNV  EVNUEPWHEVN
ouvaiveon (kat Stadopeg ekSoxeg TNG) meptopilel To
ntedio StaBovAsvong kat dpdong [5, 25].

3. H yvwpn tng EOvik¢ Emitporti¢ BionOikng kot
TexvonOikng kat tng Evpwraikn¢ Emitpormig yia
Zntipata HOwkNG kot Asovtodoyiag twv Néwv
TexvoAoylwv

H EMnviki EOvikn Emtpomn  BionBikng
Texvon0ikn¢ e€€taoe mpoodata To {NTNUA TS XPHONS
avBpwriivou BroAoyikol UAIKOU OTHV €peuva Kat Thv
iSpuon Blotpamelwy, Kat HETA ATO EMAVEIANUUEVES
ouvedplaoelg, €€edwoe TN Mvwpn TS TOV lavoudplo
Tou 2023 [26]. Ta olvbeta {nTthuata Tou adpopolv
oTn Staxeipion Tou BroAoyikold UAIKOU avBpwriivng
£€peuva
TAAQUOTEPA EVW ELSIKA YlA TNV TIEPITTWON KAVIKWY
Blotparnelwy, OTwe ot TPATIE(ES OUPANOTIAAKOUVVTIOKOU
aiparog, n Emtpomnn €xel ekbpdoel e181kéG Beoelg [27].
SUYKEKPLUEVQ, TO 2006 N €kBeon yia Ti¢ Blotpdmeleg [28]
£0TiaoE 0TN SLAXEIPLON YEVETIKWY TIANPODOPLWY KAl TOV
QVTIKTUTIO TOUC 0Th Snuoota uysia. Apevog apouaiacs
mapadeiypata Siedvwy Blotpamelwy Kal SladpopeTIKES
TPOCEYYIOEIS 0TN AP TNG ouvaiveong Twv S0Twv
Kal, ApETEPOU, AVESEIEE TIPOKANTELG OTIWG N Ao AAEL
Sedopévwy, n mpooTacia TG (SWTIKOTNTAS KAl h
KOWVWVLKH artodoxH. IStaitepa, UTIOYPAUILOE TV AVAYKN
VouOoBOeTIKOU TTAALoiou yia TN Staodpdiion BepeMwdSwy
SIKAWHATWY KAl TNV UTIOOTAPLEN TnG €peuvag. To
2007, 1 yvwpodotnon tng ETITPomAG yia Ti¢ Tpamels
OUPAAOTIAOKOUVTIAKOD  AlMATOC  ETUCHHUAVE  THV
TIEPLOPIOUEVN XPNOUOTNTA TNES ISIWTIKAC XPHoNG TwWV

Kal

TIPOEAEUONG  OTNV gixav e€etaotel  kat
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HOVASwWY TIoU CUAEYOVTAL, TIPOKPIVOVTAS Th Snuocta
S1abson Twv povadwv yia peylotn aflomoinon [27].
Mpoteve vouoBeTikég pubuioslg yia Tnv adslodotnon,
TWV EAEYXO TOLOTNTOG KAl TNV EVNUEPWGN TOU KOLVOU,
Kal TOVIOE TNV QaVAYKN TipooTaociac Twv uaiodntwv
TIPOOWTIKWY SESOUEVWY.

H mpoodatn Mvwun tng Emtpomng [26] emSiwkel
adevog TNV avaiuor NOIKwY TIPOKANOEWY Kal KEVWY 0T
puButon NG XPNoNg BloAoytkol UALKOU, Kal adETEPOU
™ Sapopdwon NBIKWV KATELBUVTAPIWY OdNYIWY Kal
N SaTUMWoN TPOTACEWY TIPO¢ TV MoAtteia. ‘OTwg
Kal O£ GANEG TIEPITITWOELG, VIO TNV TIPOETOLACIA TNG
T'VWHNG, N ETTPoT S10pYAVWOE AKPOAOELS HE EISIKOUG
amod tnv EMada kat 1o e€wtepikd. ‘'0Ooov apopd othv
18puon Brotpamnelwy, n Emtpor Oswpel 6TL N cUUBOAN
TOug 0T PBlolaTpikn £peuva Kal TPOCTACIA TG UYELAS
sivat 1dlaitepa onpavTiky. MapdMnia, avayvwpilet Thv
avaykalotnTa VopoBeTIkAg pudLong yia tnv urtebbuvn
Aettoupyia Brotpamelwy, KaBwG Kal T CUUUETOXN TNG
EMGSag og 81ebvn Siktua Blotparmelwy.

TUYKEKPLUEVA, N €psuva pE avBpwrivo BLOAOYLKO
UALIKO, oUudwva pe TN Tvwpn Tng EMITPOTNRG, TTPETEL
va c£BeTal tnv avlpwrivn afloTpEMEala KAl TI €EMG
BepeAwSelg NOIKES apXEC: TNV auTtovouia tou 84T, TNV
aropuyn BAGBNG, Tn Stkatoolvn (Sikain peTaxsiplon,
lon mpooBacn ota opEAN TNC E£peuvag, TpooTtacia
amo YEVETIKN SLAKPLON), TOV AATPOUIOMO Kal ThV
AMNAEYYLN. H €0gAOVTIKY SWPEAR Yl AATPOUIOTIKOUG
Aoyoug utoypappiletal wg akpoywviaiog Aiog yia th
xprion avlpwtivou PBroAoyikol UALKOU GTNV E£PEUVA.
H eUTOPELUATOTOINON TWV MEPWV TOU OCWHATOS
Bewpeitat avnBikn, Toviovtag Tn oLVSEGT TOU UAIKOU
UE TNV ATOMLKA TAUTOTNTA KAl TV aia Tou atopou.
Emiong, nOikég eyyunoelg mpémetl va Bewpolvrat: «H
Stadaveia kat n Aoyodooia, wote va StacpaiileTal
n afomiotn enefepyaocia Selyudtwy Kot SeSopEVWY,
UTIO OPOUG TIPOOTACIAG TWV SIKAIWHATWY TWV SOTWV.
H xvnAaotuoTnTa Twv BLOAOYIKWY SEYUATWY, WOTE
va eival opatég ot TNy ouAoyr¢ Tou BLoAoytkol
UAKOU Kal va StaodalleTal n EMKOWVWVIO UE TOV
80tn. H StaocpaAion TNG EUTILOTEUTIKAG Slaxeiplong
Kal TG TPOOTACIOG TWV TIPOOWTIKWY SESOUEVWYV.
H Swaopdiion TG TOOTNTAC TWV TIAPEXOUEVWY
UTINPECLWV» [26, OEA.6].
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ISlaitepn €udaon Sivel, £Miong, 0TNV APXH QUTOVOUIAG
TOU TIPOOWTIOU KAl 0T AQYn cuvaiveong tou 80th
botepa amd  TponyoUuevn €8Ik TIANPodoOpnon,
TOOO VLA TPEXOUOEG OO0 KAl VIO LEANOVTIKEG EPEUVEG:
«H ouvaiveon katomv mAnpodopnong adopd otnv
ebeholola Kal svNUEPWUEVN EKPpach TnG BoluAnong
€VOG LKAVOU TIPOOWTIOU OXETIKA HE T XPNON Twv
BloAoylkwy  SelyudTtwyv Kol  SeSopévwy  TOu. €
TEPIMTWON avAAMKOU 8OTN, N CUVAIVESH QUTH WUTOPEL
VOl TIOPEXETAL ATIO TOUC YOVEIG (1] TOUG ETUTPOTIOUS), UE
TN oUUPWYN YVWHN Tou avnAikou, EhpOoOV TEKUAIPETAL
N WPEMOTNTA TOu Kal €XEl evnuePwBel katdMnAa. H
ouvaiveon Tou 80TN MUToPEl va adpopa CUYKEKPIUEVN
£peuva, OpWS eival OEUITO Vo KAAUTITEL TIEPIOCOTEPEC
SUVATEG EPEVUVNTIKEG XPHOEL TOU UAIKOU, EHOCOV QWS
oploBeteital pue caprvela To e0POG TOUG» [26, OeA.T].
Emtiong, «ot 86Te¢ Ba TPEMEL va €xouv Th duvatothTa
VO ATOKAEIOUV TN XPron Tou BIOAOYIKOU UALKOU KAl TwV
SESOUEVWV TOUC VIO OPLOUEVEC ETIIOTNUOVIKEG EPEUVEC.
Oa TPETIEL VA TIAPEXETAL N SUVATOTNTA EEATOUIKEVUEVNG
N TIPOCAPUOCUEVNS CUVAIVESNS WG TIPOC TNV EPEVVNTIKN
TEPLOXN», EVW «N ANWN ouvaiveong loxVEl Kal yia
™ ouMoyn BloAoyikol UAIKOU Kal SeSOHEVWY TIOU
amofnkevovTal péoa amd oxedaldevn avwVUHOTIOiNnGn
1 pevSoavwvuporoinon» [26, og.10].

Ot uttoAotTteg KateuBuvTrPLeg 0dnyieg TG MNVWUNG TNS
ETutpotting apopolv T S1achAAIoN EUTILOTEUTIKOTNTOS
kat urevBuvng Slaxeiplong Twv Protpamelwy, Kabwg
KAl Tn SlOKUBEPVNON TWV EPELVNTIKWY UTIOSOHWY,
HEOW SladAVEIOG Kal HETPWY TIOU GUUBAMOUV OTNV
gvioxuon TnG eumIoTOoUVNG ATO TOUC TIOAITEC: «H
QuOTNPN TAPNON TNG EUTILOTEUTIKOTNTAS WS TIPOCG TN
Slaxeiplon dsypdtwy kat SeSopévwy kat n ouvagpng
TPOOTACIO TOU QATIOPPNTOU TWV SOTWV TIPETEL Va
TovioOel 18laitepa, v TIPOKEIHEVW. Ot ETUKEPAANC Kal
epyalouevol oe Blotparmneleg, ot omoiol £xouv pdcRach
O TIPOOWTILKA Sedopéva, ouvdeovtal HE «oAuoida
£uBlVNG», SNAadH uTToXPEOUVTAL OE THPNON ATIOPPNTOU,
OTIWG Ol LaTPOl, Kal méxouv TEBApPXIKY €ublvn, ot
TIEPITTTWOT TIOU TIPOOWTILKA SeSopéva KATAAAEOLV OE [N
VOULHN XPHoN, UE aToTEAETUA BAGRN TWV UTIOKELLEVWY
Twv Sedopévwy. To BApo¢ TNG amodeifewe OXETIKA
HE TNV €ublbvn Slappong To PEpouv ol epyaldpevol
otnv Brotpamnela» [26, oeA.12]. Mo TOV OKOTIO AUTO, h
ETutpotth Kplvel amapaitnt tn Stapuopdwon appodiwy
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ETUTPOTIWV NBOIKAG Kal SgovToAoyiag TNG £peuvag, Tou
fa aflohoyolv TEPIOSIKA TIC SPACTNPIOTNTEC TWV
Blotpamelwv.

TeNog, n Emtporn Bewpel 611  utdpxouca vopobeaia
Sev elval EMAPKAG yia va pubpiosl pia oslpd amo Baotkd
{nTtAuata, Omwe, HETA&D AMwWY, TIC TINYES OLKOVOUIKNS
UTTOOTAPIENG Twv PBroTpamelwV Kal Tr OXEON TOUG HE
TNV (SIWTIKN TIPWTOROVAIQ KAl TO VOULIKO KABEOTWS TwV
1Stwv twv Blotpamnelwy. Ot TIPOTACELS TNC YlA EISIKN
vopoBeoia mephapBavouv tn Stacdpdiion moldTNTAS
TWV UTINPECIWY HE adelodotnon amd To KPATOG,
™ Sla0pANCn TOU HN KEPSOOKOTIKOU XAPAKTHPA
TWV OPYQVIOUWY KOl TOV OATOKAEIOUO OTIOLAOSHTIOTE
npooBaong ot Seiypata kol Sedopéva  yia  pn
£PEUVNTIKOUG OKOTIOUE ATIO TPITOUG.

To oupBoUAgUTIKO Opyavo NG EvpwTaiknc Emtpomig
yla {ntAuata HOkA¢ kat Asovtoloyiag otng Emiotrun
kat TI¢ Néeg Texvoloyieg (European Group on Eth-
ics in Science and New Technologies/ EGE) e€€b6woe
yvwun ya tig Blotpamnele¢ to 1998, mapEXOVTaC
£V0 KOVOVIOTIKO TIAQIOLO Yla METETELTA 08NYIES TNG
EupwnaikngEmtpom[29]. To2012,ek&601nKe OXETIKN
avadpopd amd EMUITPOTI EUTIEIPOYVWHWY, OTNV OTiola
n Evpwmaikn Emitpomnn eixe avabéoel tn Siepebvhon
TwV NOIKWY KAl PUOULOTIKWY TIPOKAOEWY OTO TIESIO
Twv Brotpamelwy [30]. Y& authv TNV avadpopd, ta
UEAN TNG €TUTPOTIG avayvwpilovy OTL, TIEPA ATO TO
KoUBkO {ATNHUA TN EVAPUOVIONC, ot BloTpdamelss Kat
n Bolatpikn €pevva otnv Eupwmn avrtipetwii{ouvv
KAl GAAEC KPIOIUEG TIPOKANOELG, OTMWG OUTEC Yla
TNV SlaKpATIKA/UTEPEBVIK avTadayr SelyudTwy
kal Sedopévwy. ETUMAEOV, TIPOKANON QTOTEAEL 1
EVOWHATWON  S1aPOPETIKWY
OTIWG KALVIKA, aplOUNTIKA, VEVETIKA, OTIEIKOVIOTIKA
Sedopéva, K.A. Avnouxieg kataypadovtal Kat yia Tnv
AOPANELD TWV SESOUEVWY KAl TNV EUTIOTEVTIKOTNTA
otnv avtaAlayr svaiodntwv mANpopoplwy SoTwv/
aoBevwyv. TOUPWVA UE TNV ETUTPOTIN, N OLKOVOULKN
BlwoludTNTA ATIOTEAEL AAAN HLO ONUAVTIKA TIPOKANOT
yla Ti¢ Brotpamnelsg, 1000 ATOUIKA OO0 Kal €VTOC
SIkTOWYV, kabws n aBeBatdtnta tng ouvext{OUEVNG
OLKOVOULKNAC UTIOOTAPLENG ouxva avaykalel TIg
Blotpameleg, eite Snuoota
elte 18WTIKG, va avalntolv TIOANATIAEG  TINYES
xpnuatodotnong. AvTiIOéTwG, n  pakpompobeopn

TUMwV ~ SeSouévwy,

xphuatodotouvtal
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dvon e Blotpamnelac analtei oTabePEC OTPATNYIKES
£TEVOUONG, Ol OTIOIEG SeV E£lval EYYUNUEVEG ATIO TIC
QPXLKEG ETILXOPNYNOELG SIKTUWGONG 1] £EPELVAS.

To HOVTEAO «SUVAUIKNAG OUVAIVECNG» TIPOTEIVETAL WG
AUGN Yo TN SLAPKY) EUTIAOKH TWV CUUUETEXOVTWY KAl TNV
Staopaion «eveAEiac» 0T XpHon Twv SEYUATWY TOUC.
H eTUTPOTIN TIPOTEIVEL EVVEA SPATELS, OTIWE TN Snoupyia
OUVEKTIKOU VOULIKOU TTAQLo(ou yia ThV TpooTacia Twv
SIKAWHATWY TWV CUMMETEXOVTIWY, TN PBeATiwon tng
SlakuBEPVNONG Kat TG ouvepyaoias HETAEL Beopwy,
v evowpdtwon Twv Blotparnslwv oth  Snuooia
UYELOVOULKH TTepiBaAN Kat TNV TTPowONGon TEXVOAOYIWY
yla TNV EVIOXUGH TNG EUTIIOTOCUVNG KAl TNG CUUUETOXNAG
TOU KowvoU. TENOC, OTPEPEL TNV TIPOCOXK OTNV AVAYKN
avayvwpLong TwV ETIOTNUOVIKWY EYXELPNUATWY Yia THV
avarttugn Blotpanelwy, UE OKOTIO TN HAKPOTIPOOEoUN
oTAPLEN Toug.

4. O Brotpancleg otnv EAAGSa

Tig Teleutaieg SU0 OeKAETIEG EXOUV YIVEL KIVAOELG
TPOC TNV KatevBuvon Tne avamtuéng Broatpanelwy
oTnv EMAda. Ytnv ENMada Sev €xel BeomioTel €181koO
VOULIKO TtAaiolo Tiou va opilel Tn Asttoupyia Kot Th
StakuBepvnon Twv PBlotpamelwy. XTo TAAICIO TNC
S1e€aywyng BlolaTpikng £PELVAG OE TIAVETIIOTNUIAKOUG
KAl EPEUVNTIKOUG Oeopolg, UTIAPXOUV TIOAUAPIOUES
OUMNOYEC LOTWYV (Avw Twv 100, ouvhBwWE LikpoL aplOpol
Selypatwy) 0f  WKPOTEPO [Babuod, ouvvapwv
Sedopévy, ol orolec PBpiokovTal o0f €pELVNTIKA/
TIOVETUOTNHUIOKA EPYOACTHPLA, VOCOKOUEIQ, KAl AAAOUC
Beopolg, OTwG SlayvwoTika Kevpa [31]. 'Evag pikpog
aptOUOG CUNOYWY EXOUV HETACXNUATIOEL TO KABEOTWE

Kat,

Asltoupyiag Toug woTe va kataotolv Piotpamneleg,
£pappoloviag  CUOTNUATOTIOINUEVEC  Sladikaaoleg
EVNUEPWEVNG GUVAIVEDNC, TUTIOTIOINUEVES SLadIKATIEG
ene€epyaoiag kot GUAAENG Seypdatwy, Kabwg Kat
Slaxeipion epyactwv pe tnv aflomoinon e&etSikeupévou
BLOTIANPOPOPLKOV AOYIOUIKOU.

To evdexouevo avamtuing mAnbuoptaknc (f €6vikng)
Blotpdamelag, OMWE O£ KATIOIEG AANEC XWPEG, SV EXEL
AaBel 18iaitepn Tpocoxn Kal Sev daiveTal va EXEl
aTIOCXOANOEl HE O€pun TOUG OXETIKOUG HOPEIC TOu
Anuoaoiou. MAvVTWE, amod To Eekivnua TS avATITUENG TNG
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evpwTaikng umodopng Blotpamnelwv Biobanking and
BioMolecular resources Research Infrastructure (BBM-
RI-ERIC), n EM\GSa oupUETEIXE 0TA XPNUATOSOTOUUEVA
£pya yla tn Snulovpyia autng thg urodounc [32, 33].
To BBMRI armmoTeAel pia amod TIC EPEVVNTIKEG UTIOSOUEC
mou  urooTnpixBnkav oTo TAaiclo Tou Eupwmaikol
081koVL Xaptn yia Tig EpeuvnTikeg Ymodopeg.® To 2007,
oploTNKE WG €BVIKOC KOUPBOC yia To BBMRI o 'ISpupa
latpofBlodoyikwyv Epsuvwv Tng Akadnuiag AOnvwv
(IIBEAA), oto omoio Asitoupysl kat n mpwtn dnuoota
Tpamelda opdaroTTAAKOLVTIOKOU aipatog othv EANGdSa
(EMnvikry Tpamela OupaAOTTAAKOUVTIOKOU Aiuatoc,
15pUBNnKe TO 2004). 'EKTOTE, TO IIBEAA €KTTPOOWTIEL TN
Xwpa 0TV Kotvotpagio tou BBMRI.

Mepl to 2007-8, EKKIVNOAV KAl Ol TIPOTIAPAOKEUAOTLKES
£PYAOIES YA TN Slapdpdwon evog eBvikol SikTvou
Blotpamelwv. Ao pEPou Tou [IBEAA £yivav eVEPYELES
UE OKOTIO TV UTOOTHPEN Twv Blotparnelwy. Avausoa
OE OQUTEG NTAV €ival Kal N Slopyavwon «eEVApKTNPLAG
nuepidac ya tn Snuoupyia EMnvikrc Blotpdamnelag oto
mAaioto avamntuéng Eupwraikol Siktvou Blotpamelwv»,
Tov AskepBplo Tou 2008.* MapdMnAa, kowvompagia e
eTukepaAnG To [IBEAA éAaBe XpnUatoSOTnon amo 181KO
XPNHUATOSOTIKO TpoOypapua tng Fevikng Mpappateiag
‘Epeuvag kat Texvohovyiag (ITET), péow KovSUAWYV
TOU SUMBOUAIOU TNG EUpWMAIKAG STPATNYIKAC Yid
Epeuvntikég Ymodopég (European Strategy Forum
on Research Infrastructures, ESFRI), yia Tto £pyo
«AvATTUEn Alktoou EMnvikwv Blotpamelwv, BBM-
RI-GR). To £pyo ETIKEVTIPWONKE OTNV TIPOETOIHACIA
Hiag
avaykalotnta evioxuong twv PBlotpamelwyv Kat Ta

«MENETNC  ZKOTUHOTNTAC», OSIEPELVWVTOS TNV

QAVAUEVOHEVA OPEAN aTIO TNV AVATITUEN Toug. H MeAETh
TKOTILUOTNTAG KATEANEE GTNV El0YNON OTL «TIPOTEIVETAL

la mepioootepa, de¢ European Strategy Forum on Re-
search Infrastructures (ESFRI), (2006). European Roadmap
for Research Infrastructures. Report 2006. European Com-

munities. AtaBgoio oe https://wbc-rti.info/object/docu-
ment/7202/attach/esfri-roadmap-report-26092006_en.pdf

4 QuAdadio kat TPOoKAnon yia TNV «EVapKTHpla nuepida
yia 1™ Snutovpyia EAAnvikr¢ Blotpdnelas oto mAaiolo
avdntuéng Eupwmaikou Stktuou Biotpams{tvy, lapaockeur
5 AekeuPpiov 2008.
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n ovupetox T EMAdag oto Eupwmaikd Aiktuo
Blotpamnelwv (BBMRI) &edopévou 611 Ba avaBaduiost
EVIUTIWOLOKA TO ETUMESO  QVTAYWVIOTIKOTATAG TNG
EMNVIKAG ETIOTNHOVIKAG KOWVOTNTAC Kal Ba TIpoodEpEl
KOWVWVIKA KOl OLKOVOULKA OEAN TIPOC TNV KatevBuvon
avamntuéng e EANVIKAG otkovouiag» [34]. BeBaiwg,
ONUElWVE Kal Ta amapaitnTa BAUATA IOV ETPETE va
YiVOUV TIPOKEIUEVOU Ol GUANOYEG BLoAOYIKOU UALKOU Va
AettoupyoLv pe TipodiaypadEg piag Blotpamnelag.

0 oxedlaopog yia thv avamtuén tou BBMRI-GR &gv
TIPOXWPENOE OUAAG. APEVOG N HEIWHEVN XPNUATOSOTNON
TPOG TOUG EPEUVNTIKOUG Beopolg tnv Tepiodo Tng
OLKOVOULKNG KPIoNG Kat, apETEPOU, 1 KN XPNHUATOSOTNON
NG TPoTaoNC yia To BBMRI-GR katd thv mpwTn ¢pAon
Tou €BVIKOU TPOYPAUUATOS Xpnuatodotnong ESFRI
(2013-2017), odnynoav oe otactpotnta. Mapavta, to
£pyo «BBMRI-GR: Stpatnytkr €méktaon thg EANVIKNC
YroSoun Blotpamelwv» €AaRe Xpnuatodotnon Tnv
mepiodo 2019-2023, pe ouvroviotr To [IBEAAS Ztdxol
Tou €pyou amoTtéAecav n avaBdaduicn tou cuAoywv
BLoAoytkol UAIKOU LLE TNV EPAPLOYH TIPOTUTIOTIOINLEVWY
S1a81KACIWY KAl EVAP UOVIOUEVWV TIPAKTIKWY, KAOWE Kath
Staocvvdeon toug (7 Blotpamele CUUUETEIXAV OTO £pYO).
Mo oUuyKeKpLUEva, §0BNKe TIPoooX! OTIC S1aSIKACIES
TIoU apopolV oTn ANPN EVNUEPWHEVNS CLVAIVESNC, TN
Slaxelplon TIPOOWTIIKWY SESOUEVWY KAl TNV AVATITUEN
AOYLOLKOU BLOTIANPOdOPIKAC SLaxeiplong.

To é£pyo €AaPe WIKPH XPNUATOSOTNGN, WOTOCO
TPOXWPENOE TIOMEG amo TIG oxedlalopeve SpAcelg
Tou. YTnV a&loAdynon ThG avamtuing twv €Ovikwv
EPEVVNTIKWY UTIOSOUWY, ETILONUAVONKE N TIEPLOPLOMEVN
XPNHATOSOTNON Tou OMA Kat N avaykn TEPETAipw
Spdoswv yla TN Siddoon twv PBrotpamnelwyv Kal Thv
gvioxuon ¢ S1acuVEEoNG TOUC 0 EBVIKO Kal EUPWTIATKO
eminedo [35]. H cuppetoxn tng EMadag oto BBMRI-ER-
IC e€akolouBel, kal, udAtoTa, TPl Blotpdmelss sivat
EVTAYUEVEG OTO UNTPWO TOL.

Mpoypauua CAVTQywVIOTIKOTNTA,

Emixeipnuatikotnta & Kawvotouia» EXMIA 2014-2020,

Emixsipnotaxo

«Evioxuon twv Ymodouwv Epeuvas kai Kaivotouiag - B>
KUkAog».
Asgg kat https://www.bbmri-eric.eu/national-nodes/greece/
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E€etalovtag tn Asttoupyia twv Protpamelwyv otnv
EMGSa, evtomifoupe OTL 1 OEOUIKN «ATIOUCIO» TOUG
OUVSEETAL UE TNV ATIOOTIAOUATLKI XPNUATOSOTNOT| TOUG
ToU Seixvel OTL SV AVTIHETWTI{OVTAL WG EPEUVINTIKEG
uTtoSopEG. H pn avtipeTwrion Twy Blotpanelwyv wg
UTTOSOUWY SNUIOUPYEL TIPOBAAMATA OTN CUCTNUATLIKN
AstToupyila TOUC KAl UTIOVOMEVEL T  Bwotudtnta
Tou¢ [36]. ZuvoAikotepaQ, UEUOVWHEVEG, HN
emavoAapBavoueves, XpnUatodoTtroslg oTn Blolatpikn
£€peuva otnv ENMada dsv suvoolv tnv avamntuén Bsopwyv

ol

Omwe ot Plotpdmelsc. Evw ouxvd o amapaitntog
£€oMAOUOC pTtopei va sival S1aO£o10G, OL TIEPIOOOTEPES
Psopol mou Stabétouv GUNOYEG BLOAOYIKOU UALKOU
Sev umootnpilovtal amo To amapaitnto avlpwrivo
SuVaLKO Og HOVIUN BAon. Katd cUVETELQ, Ol GUANOYEC
BloAoytkol UAIKOU Tapapévouv o HEYAAO RBabuo
KATOKEPUATIOUEVEG-TOCO GUOIKA OGO KAl OPYAVWTIKA-
kat avtiuetwrtilouv  SuokoAieg Asttoupyiag. TeAog,
£lval ONUAVTIKO va avadEPOUUE OTL OTA EYXEIPAUATA
avantuéng Blotpamnelwyv vloOeTEITAL £VAG UTIOGXETIKOG
AOYOC TIEPT TWV AVAUEVOUEVWY WPEAEIWY, ToVI{oVTaS Ta
OLKOVOULKGA 0pEAN [37].

€TOMEVN  €VOTNTA, TIAPOUOIAOUNE  UEPIKA
EUPNUATA ATIO TNV EUTIEIPIKY HEAETN ToU Sle€ayape

yla th Asttoupyia Twv Blotpamnelwv otnv EANGSa,

2Tnv

$EPVOVTAG OTO TIPOCKAVIO TIC ATIOPELG ETIAYYEAUATIWV
ToU KAASOoU, S1adOpwV EISIKOTATWY.”

5. AMOYE EMAYYEARATIWV EAANVIKWVY

Botpamnslwyv

TWV

TNV &vOTNTA QUTH KATAYPAPOUUE KATOlA aTd Ta
gupnuata tng peAEtng. Eotialovpe os Svo afoveg. O
TPWTOG aAPopd OTN SNUIOLPYIA TWV CUAOYWY OTIWE
autn €aptatat anod tn StabeotpoTnTa SElYHATWY, THV
ETUKOLVWVIA IE TOUG SOTEC Kal TN CUAOYK SELYHATWV.

7 Ol TOIOTIKES, NuI-S0UNUEVES oUVEVTEUEELS EAaBav xwpa
ueraév 03/2023-07/2023. H emdoyri twv PBilotpamelwv
yve ue kprtrjpto the a&lomoinon tou Bioloyikou vAikou
otV Epeuva kal TNy MPoondleia Tov SIauUoIPATUOU TWYV
OUAOYWIV  LIE EPEUVNTIKG TIPOOWTIIKO, EEWTEPIKO OTN

Biotpanela.
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0 &eltepog afovac agopd TN PBlwoludtnta Twv
Blotpamelwy os OXEON HME TO ONUAVTIKO POAO TIOU
Stadpapatiouvv oTn Bloiatpikr €peuva.

Onw¢ avadepape, n Plolatpiky £peuva otn Xwpd
Sie€ayetal ev moMoi¢ pe tnv alomoinon cuANOYwv
BloAoytkol UALKOU, 01 OTIOLEG SEV EXOUV UETACKNUATIOTE
o Brotpamneleg akoAouOwvVTAG CUCTNUATOTIOINUEVES
Sladikaoieg. e oxéon Pe TN cuAoyn Selypdtwv, ol
EUTIEIPIEG ATIO TIG/TOUC EMMAYYEAUATIEG SladEpouv o€
OnuUeia, av Kal ol TIEPIOOOTEPEG/TIEPIOOOTEPOL TOVIOAY
OTL UTIAPXEL ENEWPN TIANPOPGOPNONG OXETIKA HE TIC
Blotpdmeleg otnv ENASa, emionpaivovtag Ty avaykn
VIO EVNUEPWTIKEG €KOTPATEIEC. MapdMnAa, S§66nke
£udpaocn oTn avaykn <KataMnAwv» Sladikaciwy yia
TNV 0pBN EVNUEPWON TwWV SOTWYV, TIPOKEIMEVOU VA
UTTOPOUV VA TIAPEXOLV T OUYKATABEST] TOUC.

Karmolot emayyeApatieg pag tovioav Ott Eekivolv amo
TO £VTUTIO OUVAIVESHC TIOU OLVOSEVEL To Selypa: «Ta
Seiypata mapaiapBavovtat amnd €EouolodoTnUEVO
TIPOOWTILKO €51 OTO £PYACTAPLO, YVIVETAL APXIKA Evac
EAEYXOC YIA TNV 0pBOTNTA TWV CUVOSEUTIKWY EYYPAP WY
TIOU TO OKOAOUBOUV Kal OTN OUVEXElA akoAouBeital
£vag EAeyX0¢ KATAMNAOTNTAC TOU SElyHaToC yia va
UTTOPEDEL VA £10EADEL 0TO EpyaoThplox» (EmayyeAuatiag
12, AttpiAiog 2023). QoTtdoo, yivetal tpoontddeia va unv
armopptd el eva deiypa Aoyw pn 0pON¢ cUUTAPWONG
™G $OpHaC cuyKatAbeonG: «MeVIKwG va Tw ETESH
T0 Blodoyikd VAIKO eival ToAUTIHO (...) SUokoAa Ba
aroppipoupe éva  Seiypa. OTOTE  EMUKOIVWVOUUE
Seltepn dopd» (EmayyeApatiag 12, AmpiAiog 2023).
AUTO TUOTOTIOLE(TAL KAl W¢ TO TIPWTO Prjpa ya thv
avantuén pag véag Protpanelag, n Snuovpyia Twv
KATAMNAWY EVTUTIWY, «amod TA TPWTA Tou GpTIafape
ATav TO €EVIUTIO ouykatdbsong Kkal ouvaiveong
acBevwv» (EmayyeApatiag 2, Maptiog 2023).

EmtayyeAuatiag o voookevTpike Blotpanslacneonpave
OTL«0TN SIKM pag Blotpamela Xavoupe Kat aoBeveig kat
TOAD evdladEpovta TEPIOTATIKA. AnAadn Sgv £xouue
T Suvatotnta (...) va exouue ARPN BLoAoytkol UALKOU
enmavaiauBavopeva o Babog xpovou. Ta TeAeutaia
xpovia (..
BroAoyikol UAIKOU amo aTopa eAEyxou» (EmayyeAuartiag
5, AmpiAtogc 2023). e O0An tn Stadikacia ouMoyHC,
ONUAVTIKN TIAPAUETPOS €ival N OXECN EUTIOTOCLVNG,

.) €XOUUE €NAXIOTOTIOINOEL KAl T GUA\OYH
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«n gumoToolvn, N omola givatl SUGKOAO va TN XTIoEIG»
(EmayyeApatiac 5, AmtpiAtog 2023). EElcou onUavTIKOG
givatl Kat 0 pOAOG TOU KAVOVIOTIKOU TIAALoioU: «TTPETTEL
va ipaote apa oAl mpooekTikol. (...) Na AdBoupe
UTIOYIN KOG TIPAYHATA TIOU SEV TA EIXOUE OKEDTEL EUEIS
6oov apopd thv NIk Twv acBevwyv Kkal ciyoupa HE
KA EVIUEPWON TIOTEVW OTLSEV Bt EXOUE TIPORANMOY
(EmayyeApatiac 2, MapTiog 2023).

Ta {nTrApata thg urteuBuvoTnTag Kat NG Aoyodoaiag
amacXoAoUV TOUG ETAYYEAUATIEG OTNV KAONUEPLVH] TOUG
TIPAKTLKY. 0 TIapASELY A, 0TI EQYACIES TTOU adopolV
oTNV TTapaywyn Twv ouvadwv Sedopévwy TovideTal Tt
«HEYAAN EVBUVN £XOUV KAL AUTOL 0L OTIOIOL KATAYPAPOUV
TIC TANPODOPIEC. Oa EXOUNE CUCTAMATA Ta OTIOlA Eival
apkeTd olvleta (...). Apa sival pia Asmth umdOeon
ot Brotpamneleg, xpelalovtal avhpwroug ot omoiol va
£XOUV OUVELISNTOTIOOEL OAOL AUTH TN SUCKOALX KAl TNV
utteLBLVOTNTA ylaTi TTEPVAEL aTo YEVIA O Yevid OAn
auth n mAnpogopia» (EmayyeApatiog 4, ArpiAtog 2023).
MIAWVTOC VIO TI TETPLUUEVEG TIPAKTIKEG TNG £pyaACiag
TOU, £VOG EMAYYEAUATIAC AVEPEPE «EVAG KIVOUVOC-TIOU
Aiyot umopoulv va kataAdBouv TOco €UKOAO gival va
ouvuPei otic PBrotpameleg-civat va umepdéPoups Ta
Sedopévar (EmayyeApartiag 7, lovviog 2023).

TUVETIWE, OO TA TIOPATIAVW SIOKPIVOUHE OTL £Vag
Kpilolwog Tmapayovtag eivat n  Bsopobetnon NG
Blotpamelag TTPOKEIUEVOU VA OTEAEXWOEL HE KATAAMNAO
TPOOWTIKO. ‘OTwG TOVIoE emayyeApatiag oe 0gon
€uBlvng, «vouilw OTL TO TIO ONUAVTIKO OTNV TIOPEia
¢ Tpamelag ftav n Beopobetnon e (...). Htav n o
ONUAVTIKA Kivnon yia epéva, yati akptBuwg Stacdaiilst
OTL TIOTE TO PBloAoyikd LAIkO Sev Oa tebel o kivduvo»
(EmayyeApatiac 1, Maptiog 2023). Ot TIPAKTIKES, AOLTIOV,
TIOU GUYKPOTOUV pta Blotpamnela-Tto mwe 1o BloAoyiko
UAKO oUMEyeTal, Taflvopeital kot dtatnpeital- Sgv
TPEMELVaTIapayvwpilovtal kabwc eivat aMNAEVOETEG L
TNV pakpotmpoOeopn atlomoinon Tou BLoAoytkol UAIKOU,
Kal, GUVETIWG, TNV €vioxuon NG PBloiatpLkng épeuvvag.
'OTIWE ATIOTUTIWVETAL GTHV AVhouXia £VOG ETTaYYEAUATIA,
n Blotpdmela «TPETEL KATIOLO OTIYHN VO UTIEL OE LA TTLO
otabepr Baon. Na ival TILO CUCTNUATOTIONUEV KAl UE
0TaBepO TIPOOWTILKO TIOV Va £ival N Bactkn Tou ackXoAia
auth» (EmayyeApatiag 5, Artpidiog 2023).

Y& guplTEPO E€TITESO, Ol EMAYYEAUATIEG TOVIOAV OTL
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ua Blotpamnela amoTeAsl umoSoun yla ThV £psuva,
ouvenwg Ba mpémel va Xxphuatodoteital wg TETola. Ma
Tapadetypa, «givat pia 0vikr vrtodour, lvat KATL IOV
Sev Oa £xel ApEeoo OPENOG yia eV (...). H oUGTNUATIKA
ouMoyn [Setypdtwy] Ba Tipemel va xphuatodotnBel kat
€OVIKa, kevipikd» (EmayyeAuatiag 2, Mdaptioc 2023).
AvTioTolXa, AMOG ETTAYYEAUATIOS TOVIOE OTL «TILOTEVW
OTlL TIPETIEL VA EO0TIAOOUUE OE Wi €OVIKA UTIOSOUN
epsuvnTIKAG Blotpamelag (...). Mpwta Ba Snuiovpyndei
auTr n urtodoun, we KN KEPSOOKOTIKA» (ETTayyEApATIOS
4, Amtpidiog 2023). H Omap&n opyavwpevne cUANOYHC
oe Blotpamnela Oa euvooloe Kal TNV TIEQAITEPW XProN
Selypatwy, pe mibava £0oda yia tov 0op0, EVOEIKTIKA
«Eival pia vrtodour] Tou Umopsl va €xel Blwaotpotnta
€av  avartuyOei DAPPAKEUTIKES
£TALPEIEC, 0 ISIWTIKOG TopEag va St Tnv atia toug, va
™MV TANPWOoEL...» (EmayyeApatiag 8, lovAlog 2023).
EmtayyeApatiog os Brotpansla sEédppacs thv Amoyn
OTL «Oa €npeme va 500sl peyaAiTEPo BAPOS Kal AUTO
lowG va odeileTal 0To OTL eV £XEL KATAAAREL N TTOAITE LA
v afia twv Blotpamnelwy. Mvovtal BERala Pruata,
mpodavwe, To BBMRI GR tav éva oAy peyaio Brua,
AMG 0éhoupe akoun TiEplocoTepa» (EmtayyeApatiag 6,
ArmpiAiog 2023).

OWoTd, WOTE Ol

6. ZupTtEpAGHALTA

To apbpo agopd otnv efétaon Twv nOKWY Kat
KOWWVIKWY {NTNUATWY TIoU adopolv oTnV a&lotoinor
BloAoyikol UAIKOU 0T BLolatplky £peuva HEOW TOU
Bsopol twv Blotpamelwyv. Ot Brotpaneleg amoTteAovV
Baotkn vutodour] TN BLotatpIkng €peuvag, OUwWS TOOO Ol
TIPOKTIKEG TOUG 000 Kal Ol TPOTIOL SIAKUBEPVNOTC TOUC
TIOIKIAOUV. Y€ EUPWTIATKO ETUTIESO, EXEL UTIOOTNPIXOEL OTL
To «BBMRI-ERIC 8¢v ival amAwg pia akoun EpEUVNTIKA
urtoSoun: amoTeAEl Kplotun UTTOSOUN Yia TV UYEia 0TV
EE» [36, og. 8]. Q0TO00, UTIAPXOLV S1AdOPOTIOINTELS
W TPOG TNV avamtuén Twyv Brotpanelwyv HETAE Twv
KPATWY MEAWV. AUTO TOU TOVIETAL ATIO EKTIPOCWTIOUS
Tou BBMRI-ERIC eivat 0Tt n €bvikn xpnuarodotnon
£IVaL ATTOPALTNTN, TIPOKEIUEVOU VA UTIAPEEL AVTIKTUTIOC!
XPNHATOSOTNOoN N omoia Ba TPETEL VA ATTOUAKPUVOEL
amd TN AoYIKA Tou «€pyou» (project) yia Tnv edpaiwon
TwV 0VIKWYV SIKTOWV [36]. ZTA XPOVIA THG AVATITUENG TNG
EUPWTIATKAG UTIOSOUNG, ML KPLTIKA HEAETN UTIOOTHPLEE

Katerina Vlantoni | BIOETHICA | VOLUME 12 | ISSUE 1| MARCH 2026



oo @

BIOETH

ANAZKOIMHZH | RIEVIEW

CA

i BIOHOIKA

OTL «Ol TIPOOTIADEIEG EVOPUOVIONG [HETAE) TWV HEAWV]
ouvéBahay, mapadofwe, os pia o Eekdabapn aiobnon
S1adpopoToincng EVIOE TOU EUPWTIAIKOU TOTIOU TwV
Blotpamelwv» [37].

Mapouctalovtag PBLBAOYPAdIKA KATIOIO  CHUAVTIKA
nOka {nTApaTa TOU adpopolV OTh AsITOUpYia TWV
Blotpamnelwy, Seifape TNV TIOATAOKOTNTA TOUC WG
fsopwv. AuTh 1 TIOAUTIAOKOTNTA EYYPAPETAL KAl OTO
€0POC TWV KOVOVIOTIKWY TIPOTACEWY TIOU SLATUTIWOE
npoodata n ENnvikn EOvikn Emitporr| BlonOikng kat
Texvon0ikr¢. AVAPEOA OE AUTEC, TNV AVAYKN «TIAYIWonG»
TNG ASITOUPYIAG TOU  SIKTUOU TWV  EPELVNTIKWY
Blotpamelwv kat TNV UTtooTHPLEN Toug amd Tthv MoAteia
[26, ogA 8-9]. H aotadng, 1 kat smiodpainc, Oon otnv
omoia Bplokovtal ot Blotpdmeleg oxetileTar pe thv
EYYEVN ETEPOVEVEID TWV TIPOKTIKWY TIOU GUVIOTOUV
Tt eivar pia Brotpamnela [38]. H e€taon twv nbkwy,
VOULIKWY Kal KOWWVIKWV {NTNUATWY Seixvouv OTL autd
Sev eival €EwTeEPIKA OTOIKEl 0T Asrtoupyia Wiag
Blotpamelag, aMa amoteAolV GUYKPOTNTIKA OTOIXELd
NG, Juvemwg, umootnpifouvpe OTL auth n aotdbewa
oXeTi{eTal Ye TNV UN QVTIMETWTION TwV Blotpamnelwy
WG UTTIOSOUWVY HUE KOIVWVIKOTEXVIKO XAPAKTHPA. AUTO
daivetal kat amo Tr oVYKAIOT TIPOCEYYIOEWY TIPOC TV
katewBuvon TG TIEPIOCOTEPO EVEPYNG CUUHETOXNS TWV
TIOALTWV/SOTWV.

TNV mepimtwon tng EAAdag, sidape ot n ovlntnon
yla TV avamtu€n evog Bvikol Siktvou Blotparmelwv-n
AKOHN KAl HIOG KEVTPIKAG/€BVIKNAG BloTpamnelag-umnpe
TIEPLOPIOUEVN KOl EOTIACHUEV OTO TIPOOSOKWHEVA
opEAN yia TN Snuoola UYEID KAl TNV OLKOVOULKN
avamtun. Qot6o0, ol TIOMTIKEC TIPWTOPBOUAIEC Sev

Page 63

Hellenic Republic
National Commission
for Bioethics & Technoethics

i /18]
DEMOKRITOS

nebmaaes
TeSEoumcinors

ETIKEVTPWONKAY 0TI OsOoUIKEG TIPOUTIODEDEIS TTOU
fa emétpemav o autd va oupPei. Evag Kpioluog
TIAPAYOVTAS EIVAL N ATIOVOI0 OECULKAG AVaYVWPLOTC TWV
Brotpamelwy Kat n tn Xpnratodotnon Tous we (eBvikrc)
UTIOSOUNG. AUTO onuaivel OTL n BlolaTpiky €peuva
ouvexilel va eVIOXUETAL HE XPNUATOSOTNOEIS £pYWV,
OTA OTIola Ol OTIOLEG GUANOYEC BLOAOYLKOU UALKOU Eival
SUOKOAO VA PLETAOXNUATIOTOVV O€ BloTpamnels.

O1 B£0¢€1¢ TWV eMAYYEALATIWY TOU KAGSOU Seixvouv TIpog
authv TNV katevbuvon, avadsikviovtac &va Baotko
EUTIOSIO YIA TN UETATPOTIH TWV UPIOTAUEVWY GUANOYWY
oc AEITOLPYIKEG Blotpdamele. To €umoSlo auto Eival
OTL N epyaocia TOU ATOUTETAl TIAPAMEVEL OE HEYAAO
Babuod «adpatn», oMW xel Seiel mpoopaTn UEAETN
yla tnv mepintwon g Avotpiag [39]. Ol TPAKTIKES
TIOU OUYKPOTOUV TIG PBrlotpameles sival olvOeTeC Kat
amattoly thv UTapEn €€EISIKEVEVOU TIPOOWTILKOU Yia
TNV ATIOTEAEGUATIKY SLAKEIPION TOUG. ATIO TA TTIAPATIAVW,
yIVETAL KATAVONTH N avVNoUxXia TwV ETAYYEALATIWY Yia
TNV (utto)aglomoinon Twv CUAOYWY TOUC KAl TO HEAOV
NS Asttoupyiag Twv Brotpamelwy.

E€stdlovtag Ta NBIKA Kat KOWWVIKA {NTHHATA TIOU
avTipetwri{ouv ol emayyeApatie twv Blotpamnelwy
otnv EMGSa, umootnpiloupe OTL ol amoOPEell Toug
£lval ONMAVTIKEC KAOWG Seixvouv TN TIOAUTIAOKOTHTA
TWV TIPAKTIKWY TOUG, Ol OTIOIEC ouxXvda amouctdlouv
oc Kelpeva TIOMTIKAG kat nBkAG. AsSopévou OTL oL
EPEVVNTLKEG UTTOSOMES Katl 1 BLolaTpikr) EpEuva amattouv
Snuoota xpnuatodotnon, Bewpolpe OtL Ba TpEmel va
BpiokovTtal oTo ETKEVTPO SNUOCIWY GULNTHOEWY KABWG
oXeTI{OVTal AUECA |IE TO TIPOCSOKWHEVO OPENOS KAl TV
KATAVOUI] TOU.
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