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ABSTRACT

ObjecWiYe: The SUeVeQWed aUWicOe iV deYRWed WR aQ e[WUePeO\ cXUiRXV aQd, ZiWhRXW
e[aggeUaWiRQ, XUgeQW WRSic. The aXWhRU VeeN WR XQdeUVWaQd Whe cRQWeQW aQd OegaO cRQceSW Rf
biRVafeW\ iQ IQWeUQaWiRQaO LaZ. The UeVeaUcheU VeeN WR OiVW Whe biRVafeW\ iVVXeV iQ RUdeU WR
defiQe cRQcUeWe aVSecWV UeOaWed WR UeVSRQVibiOiW\ Rf Whe SWaWeV fRU XViQg biRORgicaO ZeaSRQV.
The aXWhRU aQaO\]eV QeZ OegaO WUeQdV RQ eQVXUiQg Whe iQWeUQaWiRQaO biRVafeW\. The aUWicOe iV
fRcXVed RQ OegaO iVVXeV b\ UaiViQg PaQ\ TXeVWiRQV abRXW ZhaW VhRXOd be cRQVideUed a MXVW ZaU
iQ Whe YieZ Rf iQWeUQaWiRQaO hXPaQiWaUiaQ OaZ, Whe iVVXeV Rf fXQdaPeQWaO SUiQciSOeV iQ cXUUeQW
iQWeUQaWiRQaO OaZ (Whe SUiQciSOe XVe Rf fRUce, Whe UighW Rf SWaWeV WR VeOf-defeQVe iQ caVe Rf a
biRaWWacN, Whe SUiQciSOe Rf Whe SeacefXO VeWWOePeQW Rf iQWeUQaWiRQaO diVSXWeV, Whe SUiQciSOe Rf
QRQ-iQWeUfeUeQce iQ Whe iQWeUQaO affaiUV Rf SWaWeV, aUPV cRQWURO, aQd UeVSRQVibiOiW\). The ZUiWeU
giYeV aQ RYeUYieZ Rf QeZ W\SeV Rf VRYeUeigQW\ VXch aV biRVRYeUeigQW\, c\beU VRYeUeigQW\,
c\beUbiRVRYeUeigQW\, aQd geQRPic VRYeUeigQW\ Rf SWaWeV, Whe OegaO cRQceSW Rf iQWeUQaWiRQaO
biRcUiPeV (geQRPRcide), Whe OegaO cOaVVificaWiRQ Rf biRWeUURUiVP, biRaggUeVViRQ, biRSROiWicV,
aQd biRecRQRPicV. The aXWhRUV cRQVideU Whe iPSRUWaQce Rf faciOiWaWiQg Whe bURad iQWeUSUeWaWiRQ
Rf Whe cRQceSW Rf biRVafeW\.

MeWhRdRlRg\: The UeVeaUch XVeV geQeUaO VcieQWific aQd VSeciaO cRgQiWiYe WechQiTXeV ZheUeiQ
OegaO aQaO\ViV aQd V\QWheViV, V\VWePic, fRUPaO-OegaO, cRPSaUaWiYe-OegaO, hiVWRUicaO-OegaO aQd
diaOecWicaO PeWhRdV aUe aSSOied.

ReVXlWV: The aXWhRU fRXQd RXW WhaW deVSiWe Whe SURhibiWiRQ Rf biRORgicaO ZeaSRQ WheUe aUe VWiOO
RWheU XUgeQW iVVXeV VXch aV aQ iQWeUQaWiRQaO cRQWURO PechaQiVP fRU PRQiWRUiQg Whe
QRQ-SUROifeUaWiRQ Rf biRORgicaO ZeaSRQV haV QRW beeQ eVWabOiVhed \eW. The PURWRcRO WR Whe
BiRORgicaO aQd TR[iQ WeaSRQV CRQYeQWiRQ (BTWC) haV QRW beeQ adRSWed \eW. The VWXd\
cRQcOXdeV ZiWh aQ idea WhaW Whe SURbOeP Rf baQQiQg ceUWaiQ W\SeV Rf biRPedicaO UeVeaUch haV
QRW beeQ VROYed iQ VRPe SWaWeV aQd aW Whe iQWeUQaWiRQaO OeYeO. The aXWhRU QRWeV VXch iPSRUWaQW
SURbOePV aV Whe OacN Rf aQ iQWeUQaWiRQaO cRQWURO PechaQiVP fRU PRQiWRUiQg Whe SURhibiWiRQ Rf
Whe deYeORSPeQW, SURdXcWiRQ aQd VWRcNSiOiQg Rf bacWeUiRORgicaO (biRORgicaO) aQd WR[iQ
ZeaSRQV, aV ZeOO aV Whe WhUeaW WR Whe VafeW\ Rf geQRPic UeVeaUch aQd cRQfideQWiaOiW\ Rf geQeWic
daWa. IQ WhiV SaSeU, Ze iQWeUSUeW Whe cRQceSW Rf biRVafeW\ UaWheU bURadO\, cRQVideUiQg Whe iVVXeV
W\SicaO Rf aOOied iQdXVWUieV. BiRVecXUiW\ aQd biRVafeW\ aUe diUecWO\ UeOaWed WR eQVXUiQg
eQYiURQPeQWaO VecXUiW\, PaUiQe VecXUiW\, fRRd VecXUiW\ aQd RXWeU VSace VecXUiW\. The UeVeaUcheU

1 PhD iQ IQWeUQaWiRQaO aQd EXURSeaQ LaZ, AVVRciaWe PURfeVVRU aW IQWeUQaWiRQaO LaZ
DeSaUWPeQW, DiSORPaWic AcadeP\ Rf Whe RXVViaQ MiQiVWU\ Rf FRUeigQ AffaiUV; MePbeU Rf
RXVViaQ AVVRciaWiRQ Rf IQWeUQaWiRQaO LaZ, MePbeU Rf EXURSeaQ AVVRciaWiRQ Rf IQWeUQaWiRQaO
LaZ, MePbeU Rf Whe CRXQciO fRU IQWeUQaWiRQaO ReOaWiRQV Rf Whe IQWeUQaWiRQaO IQVWiWXWe Rf
HXPaQ RighWV (IIDH -APeUica), MePbeU Rf CRQVWiWXWiRQaO CRXQciO Rf JXVWice (AUgeQWiQa);
119021, MRVcRZ, OVWR]heQNa 53/2, BXiOdiQg 1. e-PaiO: gXO\a-eYa@\aQde[.UX ORCID:
0000-0001-8376-7212
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Said aWWeQWiRQ WR Whe iVVXe Rf OegaO UegXOaWiRQ Rf eQVXUiQg eQYiURQPeQWaO, biRORgicaO, aQd fRRd
VafeW\. DXe WR WhiV facW, iW iV haUd WR dR VR ZiWh UegaUd WR Whe caXVaO OiQN beWZeeQ Whe acWV
(biRWeUURUiVP) Rf VWaWe ageQcieV, Whe YiROaWiRQ Rf Whe SUiQciSOeV Rf iQWeUQaWiRQaO OaZ, VWaQdaUdV
Rf hXPaQ UighWV aQd Whe cRQVeTXeQceV WhaW RccXUUed. IW iV QRW cOeaU fURP Whe We[W Rf Whe BTWC
CRQYeQWiRQ Zhich iQWeUQaWiRQaO RUgaQ/bRd\ caQ iQYeVWigaWe VXch acWV iQ iQWeUQaWiRQaO affaiUV
aQd Zhich QRUP Rf iQWeUQaWiRQaO OaZ diUecWO\ VhRXOd be aSSOied.

CRQWUibXWiRQV: FROORZiQg a UeYieZ Rf Whe cRQWeQW, Whe aXWhRU UaiVe SRVVibOe SURbOePV,
VWUaWegieV, VXggeVWiRQV aQd gXideOiQeV fRU eQVXUiQg biRVafeW\ iQ iQWeUQaWiRQaO OaZ. The aXWhRU
cRQcOXdeV WhaW QeaU fXWXUe QeZ caWegRUieV Rf ZeaSRQV Rf PaVV deVWUXcWiRQ aSSeaU iQ Whe ZRUOd,
PRUeRYeU, geQeWic ZeaSRQV VhRXOd be cOaVVified aV ZeaSRQV Rf PaVV deVWUXcWiRQ, aORQg ZiWh
chePicaO, biRORgicaO, bacWeUiRORgicaO, aQd QXcOeaU ZeaSRQV. TechQRORgicaO deYeORSPeQWV ZiOO
WUiggeU Whe iVVXeV Rf fXQdaPeQWaO SUiQciSOeV iQ cXUUeQW iQWeUQaWiRQaO OaZ. The aXWhRU caPe WR
Whe cRQcOXViRQ abRXW e[WeQViRQ Rf Whe XQiYeUVaO MXUiVdicWiRQ Rf Whe IQWeUQaWiRQaO CUiPiQaO
CRXUW iQ caVe biRORgicaO aQd geQeWic ZeaSRQV aUe XVed. The aXWhRU eQcRXUage Whe cRPSOePeQW
WR Whe iQWeUQaWiRQaO OegaO UegXOaWiRQ Whe QeceVViW\ WR adRSW a PURWRcRO WR Whe BiRORgicaO aQd
TR[iQ WeaSRQV CRQYeQWiRQ (BTWC), eVWabOiVhiQg aQ iQWeUQaWiRQaO cRQWURO PechaQiVP fRU
YeUif\iQg SURhibiWiRQV RQ Whe deYeORSPeQW, SURdXcWiRQ, aQd VWRcNSiOiQg Rf biRORgicaO ZeaSRQV
iV RbYiRXV. The CRQYeQWiRQ RQ Whe PURhibiWiRQ Rf Whe DeYeORSPeQW, PURdXcWiRQ, SWRcNSiOiQg
aQd UVe Rf ChePicaO WeaSRQV aQd RQ WheiU DeVWUXcWiRQ adRSWed iQ 1993, Zhich cRQWaiQV a
PechaQiVP fRU YeUif\iQg cRPSOiaQce ZiWh Whe SURhibiWiRQV Rf Whe CRQYeQWiRQ, caQ be
cRQVideUed a SUecedeQW fRU Whe effecWiYe UegXOaWiRQ Rf Whe ciUcXOaWiRQ Rf ha]aUdRXV VXbVWaQceV
aOO RYeU Whe ZRUOd.

Ke\ZRUdV: biRVafeW\, SUiQciSOeV Rf iQWeUQaWiRQaO OaZ, c\beUbiRVecXUiW\, PROecXOaU ZeaSRQ,
geQRPic VRYeUeigQW\, biRbaQNiQg, biRcUiPeV, geQRPRcide, biRWeUURUiVP, SWaWe¶V UeVSRQVibiOiW\,
hXPaQ UighWV, fRUeQVic biRWechQRORg\, iQWeUQaWiRQaO cUiPiQaO OaZ, OegaO cRQceSW, BiRORgicaO
aQd TR[iQ WeaSRQV CRQYeQWiRQ Rf 1971 (BTWC), IQWeUQaWiRQaO CUiPiQaO CRXUW (ICC), DNA.

INTRODUCTION

TheVe da\V, QeZ SURbOePV aQd WhUeaWV WR hXPaQiW\ haYe aUiVeQ aW Whe

gORbaO, iQWeUQaWiRQaO, UegiRQaO, aQd QaWiRQaO OeYeOV. ReVeaUch aQd deYeORSPeQW iQ

PRdeUQ aUeaV Rf biRWechQRORg\, iQcOXdiQg hXPaQ eQhaQcePeQW (CRISPR-CaV9)

aQd Whe XVe Rf geQeWic ZeaSRQV2, Pa\ chaQge Whe QaWXUe Rf ZaU aQd iQWeUQaWiRQaO

SROiWicV. GeQeWic ZeaSRQV VhRXOd be cOaVVified aV ZeaSRQV Rf PaVV deVWUXcWiRQ,

aORQg ZiWh chePicaO, biRORgicaO, bacWeUiRORgicaO, aQd QXcOeaU ZeaSRQV.

2 GeQeWic ZeaSRQV iV a h\SRWheWicaO W\Se Rf PaVV deVWUXcWiRQ ZeaSRQ, UeViVWaQW WR eQYiURQPeQWaO iQfOXeQce RU aQ\
PedicaO WUeaWPeQW Zhich cRXOd SUefeUeQWiaOO\ WaUgeW SeRSOe Rf VSecific eWhQiciWieV RU SeRSOe ZiWh VSecific
geQRW\SeV.
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MROecXOaU ZeaSRQV aUe OiNeO\ WR becRPe UeaOiW\ VRRQ eQRXgh3. AccRUdiQg WR

e[SeUWV, Whe biRWechQRORgicaO UeYROXWiRQ iQ PiOiWaU\ affaiUV ZiOO bUiQg iPPeQVe

SRZeU WR WechQRORgicaOO\ adYaQced SWaWeV, bXW iW ZiOO aOVR UaiVe PaQ\ TXeVWiRQV

abRXW ZhaW VhRXOd be cRQVideUed a MXVW ZaU iQ Whe YieZ Rf iQWeUQaWiRQaO

hXPaQiWaUiaQ OaZ. OQ WRS Rf iW, WechQRORgicaO deYeORSPeQWV ZiOO WUiggeU Whe

iVVXeV Rf fXQdaPeQWaO SUiQciSOeV iQ cXUUeQW iQWeUQaWiRQaO OaZ (Whe SUiQciSOe Rf

QeiWheU XVe Rf fRUce QRU WhUeaWeQiQg WR XVe iW, Whe UighW Rf SWaWeV WR VeOf-defeQVe iQ

caVe Rf a biRaWWacN, Whe SUiQciSOe Rf Whe SeacefXO VeWWOePeQW Rf iQWeUQaWiRQaO

diVSXWeV, Whe SUiQciSOe Rf QRQ-iQWeUfeUeQce iQ Whe iQWeUQaO affaiUV Rf SWaWeV, aUPV

cRQWURO, aQd UeVSRQVibiOiW\). NeZ W\SeV Rf VRYeUeigQW\ ZiOO VXUeO\ aSSeaU [7; 9].4

TheVe aUe biRVRYeUeigQW\,5 c\beU VRYeUeigQW\ [10], c\beUbiRVRYeUeigQW\, aQd

geQRPic VRYeUeigQW\ Rf SWaWeV [12]. IW ZiOO be QeceVVaU\ WR fiW iQWeUQaWiRQaO

biRcUiPeV (geQRPRcide)6 iQWR iQWeUQaWiRQaO cUiPiQaO OaZ aQd bXiOd XS Whe OegaO

cOaVVificaWiRQ Rf biRWeUURUiVP, biRaggUeVViRQ, biRSROiWicV, aQd biRecRQRPicV. We

ZiOO haYe WR WhiQN abRXW Whe OegaO UegXOaWiRQ Rf SRVW-geQRPic WechQRORgieV, Whe

biRbaQNV Rf SWaWeV¶ SRSXOaWiRQV, eQVXUiQg iQdiYidXaO biRVafeW\7, aQd Whe biRVafeW\

Rf Whe SWaWe. IW iV aOVR XUgeQW WR eQVXUe Whe VafeW\ Rf geQRPic UeVeaUch aQd

cRQfideQWiaOiW\ Rf geQeWic daWa aV ZeOO aV WR cRdif\ iQWeUQaWiRQaO OaZ iQ Whe fieOd

Rf biReWhicV (e.g., WR adRSW a biReWhicaO cRde). MXch aWWeQWiRQ PXVW be Said WR

7 BiRVafeW\ deVcUibeV Whe cRQWaiQPeQW SUiQciSOeV, WechQRORgieV aQd SUacWiceV WhaW aUe iPSOePeQWed WR SUeYeQW Whe
XQiQWeQWiRQaO e[SRVXUe WR BiRORgicaO ageQWV aQd WR[iQV RU WheiU accideQWaO UeOeaVe. WHO/CDS/EPR/2006.6. ©The
aVVigQPeQW Rf aQ ageQW WR a biRVafeW\ OeYeO fRU OabRUaWRU\ ZRUN PXVW be baVed RQ a UiVN aVVeVVPeQW. SXch aQ
aVVeVVPeQW ZiOO WaNe Whe UiVN gURXS aV ZeOO aV RWheU facWRUV iQWR cRQVideUaWiRQ iQ eVWabOiVhiQg Whe aSSURSUiaWe
biRVafeW\ OeYeO. FRU e[aPSOe, aQ ageQW WhaW iV aVVigQed WR RiVN GURXS 2 Pa\ geQeUaOO\ UeTXiUe BiRVafeW\ LeYeO 2
faciOiWieV, eTXiSPeQW, SUacWiceV aQd SURcedXUeV fRU Vafe cRQdXcW Rf ZRUNª. LabRUaWRU\ biRVafeW\ PaQXaO. ThiUd
ediWiRQ. WRUOd HeaOWh OUgaQi]aWiRQ. GeQeYa. 2004.

Ç GeQRPRcide iV a QeZ W\Se Rf cUiPe agaiQVW hXPaQiW\, iW iV aQ acW SeUSeWUaWed ZiWh Whe iQWeQW WR deVWUR\ DNA,
iQ ZhROe RU iQ SaUW, aQ eWhQic aQd UaciaO gURXS WhURXgh QRYeO PeWhRdV Rf geQeWic eQgiQeeUiQg aQd
biRWechQRORgieV.

5 SRYeUeigQW\ aQd LaZ: BeWZeeQ EWhicV aQd PROiWicV A CRQe[ MaUie SNáRdRZVNa-CXUie ReVeaUch PURMecW
CUiWiTXiQg SRYeUeigQ ViROeQce: LaZ, BiRSROiWicV, BiR-MXUidicaOiVP. EdiQbXUgh: EdiQbXUgh UQiYeUViW\ PUeVV,
2019.

4 TheUe iV a YeU\ cRPPRQ YieZ iQ WheRU\ aQd SUacWice WhaW aQ\ iQWeUQaWiRQaO RbOigaWiRQ OiPiWV VRYeUeigQW\, RU eYeQ
WhaW iQWeUQaWiRQaO OaZ aQd VRYeUeigQW\ aUe iQcRPSaWibOe.

3 IQ OaVW PRYie Rf 2021 abRXW JaPeV BRQd (©NR WiPe WR dieª) ZaV SUeVeQWed QeZ W\Se Rf biRZeaSRQ ZheQ Whe
SeRSOe becRPe Whe ZeaSRQ. IQ a VceQeU\, Whe WeUURUiVWV had RbWaiQed acceVV WR a QRYeO biRORgicaO
ZeaSRQ, QaQRbRWV WhaW acW OiNe a YiUXV, VSUeadiQg fURP SeUVRQ WR SeUVRQ.
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hXPaQ UighWV SURWecWiRQ (Whe UighW WR Oife, Whe SURhibiWiRQ Rf WRUWXUe, Whe UighW WR

SUiYaWe aQd faPiO\ Oife, Whe SURhibiWiRQ Rf diVcUiPiQaWiRQ, eWc.). IQ Whe SUeVeQWed

SaSeU Ze ZRQ'W gR iQWR Whe defiQiWiRQ Rf each WeUP bXW iW ZiOO be iQWURdXced iQ

XScRPiQg UeVeaUch SaSeUV.

SR faU, Whe SURbOeP Rf baQQiQg ceUWaiQ W\SeV Rf biRPedicaO UeVeaUch haV

QRW beeQ VROYed iQ VRPe SWaWeV aQd aW Whe iQWeUQaWiRQaO OeYeO [12]. IQ WhiV SaSeU,

Ze iQWeUSUeW Whe cRQceSW Rf biRVafeW\ UaWheU bURadO\, cRQVideUiQg Whe iVVXeV

W\SicaO Rf aOOied iQdXVWUieV. The OegaO cRQceSW Rf biRVafeW\ VhRXOd iQcOXde aOVR

iVVXeV RQ geQeWic eQgiQeeUiQg, biReWhicV, QeXURVcieQce, fRRd aQd ZaWeU VecXUiW\,

QaWXUe-baVed VROXWiRQV WR cOiPaWe, heaOWh iVVXeV, VXVWaiQabOe OiYeOihRRdV,

eQYiURQPeQWaO OaZ, OaZ Rf Whe Vea, iQWeUQaWiRQaO VSace OaZ aQd eWc.

TRda\, Ze aUe ZiWQeVViQg a d\QaPic deYeORSPeQW Rf a PXOWi-diVciSOiQaU\

fieOd caOOed c\beUbiRVecXUiW\. IW cRPbiQeV c\beUVecXUiW\, biRVecXUiW\8, aQd

c\beU-Sh\VicaO V\VWePV VecXUiW\ iQ Whe cRQWe[W Rf biRORgicaO V\VWePV [11]. FRU

iQVWaQce, biRVecXUiW\ aQd biRVafeW\ aUe diUecWO\ UeOaWed WR eQVXUiQg eQYiURQPeQWaO

VecXUiW\ ViQce eQYiURQPeQWaO biRWechQRORg\ aiPV aW Whe RSWiPaO XVe Rf QaWXUe iQ

Whe fRUP Rf SOaQWV, aQiPaOV, bacWeUia, fXQgi, aQd aOgae XVed WR SURdXce UeQeZabOe

eQeUg\, fRRdV, aQd QXWUieQWV WhURXgh a V\QeUgeWic iQWegUaWed c\cOe ZheQ ZaVWeV

OefW fURP RQe SURceVV becRPe UaZ PaWeUiaOV fRU aQRWheU SURceVV. MeaQZhiOe, Whe

XVe Rf biRWechQRORgieV, UaSid iQdXVWUiaOi]aWiRQ, aQd XUbaQi]aWiRQ aUe e[WUePeO\

deWUiPeQWaO WR Whe eQYiURQPeQW, cRQWUibXWiQg WR QaWXUaO UeVRXUce deSOeWiRQ. TheUe

iV a cORVe OiQN beWZeeQ eQYiURQPeQWaO aQd fRRd VecXUiW\. The OaWWeU haV WUiggeUed

iQcUeaViQg cRQceUQV abRXW Whe XVe Rf GMOV. IQ Whe iQWeUQaWiRQaO OaZ Rf Whe Vea,

Whe QRYeOW\ Rf UeceQW \eaUV iV Whe WeUP PaUiQe geQeWic UeVRXUceV [1]. MaUiQe

geQeWic UeVRXUceV haYe beeQ Whe WRSic fRU diVcXVViRQ aW Whe UN fRUXPV.

PaUWiciSaQWV haYe QRWed WhaW OaUge SUiYaWe ShaUPaceXWicaO cRPSaQieV e[WUacW aQd

e[SORiW QaWXUaO UeVRXUceV QRW fRU VcieQWific UeVeaUch aiPed aW Whe beQefiW Rf

É BiRVecXUiW\ deVcUibeV SURWecWiRQ, cRQWURO aQd accRXQWabiOiW\ fRU YaOXabOe biRORgicaO PaWeUiaOV (VBM, Vee
defiQiWiRQ beORZ) ZiWhiQ OabRUaWRUieV, iQ RUdeU WR SUeYeQW WheiU XQaXWhRUi]ed acceVV, ORVV, WhefW, PiVXVe, diYeUViRQ
RU iQWeQWiRQaO UeOeaVe. WHO/CDS/EPR/2006.6.
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PaQNiQd, bXW fRU cRPPeUciaO SXUSRVeV aQd SURfiWV. ThXV, VRPe aXWhRUV

PeQWiRQed WhaW PaUiQe biRVecXUiW\ VWaQdV aZa\ fURP RWheU W\SeV Rf VecXUiW\ aQd

VafeW\ becaXVe iWV SXUSRVe iV WR SUeVeUYe biRdiYeUViW\ RQ RXU SOaQeW [2].

SWaWeV Qeed WR cRRSeUaWe cORVeO\ WR SUeYeQW aQd VXSSUeVV biRWeUURUiVP.

BeVideV, Whe\ Qeed WR cRRUdiQaWe WheiU MRiQW effRUWV aQd acWiRQV iQ Whe fighW

agaiQVW QeZ W\SeV Rf biRORgicaO WhUeaWV. OWheUZiVe, iW ZiOO be iPSRVVibOe WR

PaiQWaiQ ZRUOd Seace aQd eQVXUe iQWeUQaWiRQaO biRVecXUiW\ aQd biRVafeW\. UQdeU

Whe aXVSiceV Rf Whe UN SecUeWaU\-GeQeUaO, a PechaQiVP haV beeQ eVWabOiVhed WR

iQYeVWigaWe aOOeged biRORgicaO aWWacNV. AORQgVide WhiV, effRUWV aUe beiQg Pade WR

cUeaWe a UeOiabOe iQWeUQaWiRQaO OabRUaWRU\ QeWZRUN WhaW ZiOO SURYide fRUeQVic

VXSSRUW (fRUeQVic biRWechQRORg\) WR VXch iQYeVWigaWiRQV. CXUUeQWO\, Whe efficieQc\

Rf OabRUaWRUieV, deWecWiQg geQeWic PRdificaWiRQV, iV QRW aOZa\V RSWiPaO, bXW Whe

OabRUaWRU\ QeWZRUN caQ be VWUeQgWheQed WhURXgh addiWiRQaO WRROV aQd

WechQRORgieV. IQ addiWiRQ, Whe IQWeUQaWiRQaO CUiPiQaO PROice (IQWeUSRO) UeSRUW Rf

2021 Sa\V aWWeQWiRQ WR COVID-19 aQd biRPediciQe facWRUV ZhiOe aVVeVViQg

WhUeaWV WR Whe iQWeUQaWiRQaO cRPPXQiW\. CRQVideUiQg Whe SRVVibiOiW\ Rf VigQificaQW

caVXaOWieV, IQWeUSRO haV deYeORSed a VWUaWeg\ WR SUeYeQW cUiPeV, iQYROYiQg

biRPaWeUiaOV iQ Whe fieOd Rf biRVecXUiW\ aQd biRVafeW\. UOWiPaWeO\, a

biRWeUURUiVP iQcideQW SUe-SOaQQiQg aQd UeVSRQVe gXide haV beeQ iVVXed.

TheUe aUe VWiOO RWheU XUgeQW iVVXeV. AQ iQWeUQaWiRQaO cRQWURO PechaQiVP fRU

PRQiWRUiQg Whe QRQ-SUROifeUaWiRQ Rf biRORgicaO ZeaSRQV haV QRW beeQ eVWabOiVhed

\eW. The PURWRcRO WR Whe BiRORgicaO aQd TR[iQ WeaSRQV CRQYeQWiRQ (BTWC) haV

QRW beeQ adRSWed.9 NRQeWheOeVV, Whe BXVh AdPiQiVWUaWiRQ VWaWed bacN iQ 2001

9 ³Each SWaWe PaUW\ WR WhiV CRQYeQWiRQ XQdeUWakeV QeYeU iQ aQ\ ciUcXPVWaQceV WR deYeORS, SURdXce, VWRckSiOe RU
RWheUZiVe acTXiUe RU UeWaiQ:
1. MicURbiaO RU RWheU biRORgicaO ageQWV, RU WR[iQV ZhaWeYeU WheiU RUigiQ RU PeWhRd Rf SURdXcWiRQ, Rf W\SeV aQd iQ
TXaQWiWieV WhaW haYe QR jXVWificaWiRQ fRU SURSh\OacWic, SURWecWiYe RU RWheU SeacefXO SXUSRVeV;
2. WeaSRQV, eTXiSPeQW RU PeaQV Rf deOiYeU\ deVigQed WR XVe VXch ageQWV RU WR[iQV fRU hRVWiOe SXUSRVeV RU iQ
aUPed cRQfOicW.´ URL: hWWSV://SSW.UX/QeZVWe[W.ShWPO?id=15673

A7HENAS - AQR ;II - 9RO. I ± 2023 (ISSN 2316-1833)



WhaW Whe adRSWiRQ Rf Whe PURWRcRO SRVeV a WhUeaW WR cRQfideQWiaO bXViQeVV

iQfRUPaWiRQ Rf APeUicaQ ShaUPaceXWicaO cRPSaQieV.10

HRZeYeU, iVVXeV Rf deYeORSiQg MRiQW SUacWicaO PeaVXUeV WR SUeYeQW WhUeaWV

WR QaWiRQaO, UegiRQaO, aQd iQWeUQaWiRQaO VecXUiW\ UeOaWed WR Whe iPSacW Rf

ha]aUdRXV biRORgicaO facWRUV aUe beiQg diVcXVVed aW Whe iQWeUgRYeUQPeQWaO OeYeO.

FRU e[aPSOe, Whe SecUeWaUieV Rf Whe SecXUiW\ CRXQciOV Rf Whe CROOecWiYe SecXUiW\

TUeaW\ (CSTO) cRXQWUieV aW a PeeWiQg iQ DXVhaQbe agUeed WR deYeORS PeaVXUeV

WR SUeYeQW biRORgicaO WhUeaWV.11 WiWhiQ Whe fUaPeZRUN Rf Whe CSTO, a dUafW

CRQYeQWiRQ RQ BiRVafeW\ iV beiQg deYeORSed.12

ThXV, aW Whe eQd Rf 2020, FedeUaO LaZ RQ BiRVafeW\ iQ Whe RXVViaQ

FedeUaWiRQ ZaV adRSWed.13 The OaZ UegXOaWeV acWiYiWieV aiPed aW eQVXUiQg

biRVecXUiW\ iQ RXVVia. BefRUe Whe OaZ ZaV adRSWed, WheUe ZeUe QR cRQceSWXaO

WRROV iQ RXVViaQ OegiVOaWiRQ, defiQiQg ZhaW PXVW be dRQe WR eQVXUe Whe biRVafeW\

Rf ciWi]eQV. The LaZ SURYideV fRU PeaVXUeV WR SUeYeQW WeUURUiVW aWWacNV aQd

VabRWage WhURXgh Whe XVe Rf biRORgicaO ZeaSRQV14. TheUe aUe aW OeaVW 30 faciOiWieV

iQ Whe RXVViaQ WeUUiWRU\ WhaW SRWeQWiaOO\ caQ SRVe chePicaO RU biRORgicaO ha]aUdV.

IQ 2021, Whe RXVViaQ VcieQWific cRPPXQiW\ eQOaUged Whe OiVW Rf VcieQWific

VSeciaOWieV ZiWh fRXU QeZ gURXSV Rf acadePic bUaQcheV. TheVe aUe cRPSXWeU

VcieQce aQd iQfRUPaWicV, biRWechQRORg\, VXbVXUface XVe aQd PiQiQg VcieQceV aV

1Å BiRORgicaO aQd WR[iQ ZeaSRQV aUe eiWheU PicURRUgaQiVPV OiNe YiUXV, bacWeUia RU fXQgi, RU WR[ic VXbVWaQceV
SURdXced b\ OiYiQg RUgaQiVPV WhaW aUe SURdXced aQd UeOeaVed deOibeUaWeO\ WR caXVe diVeaVe aQd deaWh iQ hXPaQV,
aQiPaOV RU SOaQWV. URL: hWWSV://ZZZ.ZhR.iQW/heaOWh-WRSicV/biRORgicaO-ZeaSRQV#Wab=Wab_1

13 The FedeUaO LaZ RQ BiRORgicaO SafeW\ iQ Whe RXVViaQ FedeUaWiRQ Rf 30 DecePbeU 2020. URL:
hWWSV://ZZZ.RUeaQda.UX/eQ/gRVXdaUVWYR/Whe-VWaWe-dXPa-Rf-Whe-UXVViaQ-fedeUaWiRQ-adRSWed-a-OaZ-RQ-biRORgicaO-Va
feW\/aUWicOe1351588/

12 The CROOecWiYe SecXUiW\ SWUaWeg\ Rf Whe CROOecWiYe SecXUiW\ TUeaW\ OUgaQi]aWiRQ WiOO 2025 ZaV aSSURYed b\ Whe
CROOecWiYe SecXUiW\ CRXQciO Rf Whe CROOecWiYe SecXUiW\ TUeaW\ OUgaQi]aWiRQ RQ OcWRbeU 14, 2016. The iQVWUXPeQW
cRQWaiQV SURYiViRQV aiPed aW VWUeQgWheQiQg Whe UegiPe Rf Whe BiRORgicaO aQd TR[iQ WeaSRQV CRQYeQWiRQ,
iQcOXdiQg Whe SURPRWiRQ Rf Whe iQiWiaWiYe WR PaNe aOO Whe PePbeU VWaWeV eQVXUe fXOO WUaQVSaUeQc\ Rf WheiU
biRORgicaO acWiYiWieV RXWVide WheiU QaWiRQaO WeUUiWRUieV. URL:
hWWSV://RdNb-cVWR.RUg/dRcXPeQWV/VWaWePeQWV/VWUaWegi\a_NROOeNWiYQR\_be]RSaVQRVWi_RUgaQi]aWVii_dRgRYRUa_R_NROO
eNWiYQR\_be]RSaVQRVWi_Qa_SeUiRd_dR_/. AV aQ e[aPSOe, iW VhRXOd be PeQWiRQed WhaW RQ Ma\ 6, 2021, Whe
GRYeUQPeQW Rf Whe RXVViaQ FedeUaWiRQ aQd Whe GRYeUQPeQW Rf Whe ReSXbOic Rf AUPeQia VigQed aQ
iQWeUgRYeUQPeQWaO PePRUaQdXP RQ biRVecXUiW\ iVVXeV iQ RUdeU WR VWUeQgWheQ Whe cRPPRQ biRVecXUiW\ VSace.

11 URL:
hWWSV://i].UX/1158527/2021-04-29/VWUaQ\-RdNb-dRgRYRUiOiV-Y\UabRWaW-PeU\-SR-SUedRWYUaVhcheQiiX-biRXgUR]

10 TeVWiPRQ\ Rf APbaVVadRU DRQaOd A. MahOe\, HRXVe GRYeUQPeQW RefRUP CRPPiWWee, SXbcRPPiWWee RQ
NaWiRQaO SecXUiW\, VeWeUaQV AffaiUV aQd IQWeUQaWiRQaO ReOaWiRQV, The BiRORgicaO WeaSRQV CRQYeQWiRQ: SWaWXV aQd
IPSOicaWiRQV, JXO\ 10, 2001. U.S. GRYeUQPeQW PUiQWiQg Office, 2002. 93 S.
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ZeOO aV cRgQiWiYe VcieQceV.15 ThiV SURYeV WhaW Whe iVVXeV Rf WhiV W\Se aUe

eVSeciaOO\ VigQificaQW fRU Whe fRUeigQ aQd dRPeVWic SROicieV Rf Whe RXVViaQ

FedeUaWiRQ.

OQ Whe IVVXe Rf E[SaQdiQg Whe LegaO CRQceSW Rf BiRVafeW\

MaiQWaiQiQg biRORgicaO VecXUiW\ iV aQ iPSRUWaQW WaVN Rf Whe ZRUOd

cRPPXQiW\. WiWh iQcUeaViQg gORbaOi]aWiRQ, iW iV becRPiQg eVSeciaOO\ UeOeYaQW dXe

WR Whe WhUeaWV SRVed b\ iQfecWiRXV diVeaVeV aQd WheiU SaWhRgeQV. Ha]aUdV Rf WhiV

W\Se aUe becRPiQg cRPSUeheQViYe iQ Whe PRdeUQ ZRUOd. UQWiO UeceQWO\, Whe PaiQ

cRQWeQW Rf biRVafeW\ ZaV PaiQO\ UeOaWed WR Whe iVVXeV Rf VaQiWaU\ aQd

eSidePiRORgicaO ZeOfaUe Rf Whe SRSXOaWiRQ. AW Whe PRdeUQ VWage Rf Whe eYROXWiRQ

Rf YieZV, biRVafeW\ iV chaUacWeUi]ed b\ a VigQificaQW e[SaQViRQ Rf iWV PaiQ

cRQWeQW.

The cOaVVificaWiRQ Rf biRORgicaO WhUeaWV cXUUeQWO\ iQcOXdeV a OiVW Rf

daQgeURXV biRORgicaO facWRUV Rf QaWXUaO RUigiQ. TheVe aUe iQfecWiRXV diVeaVeV,

Zhich caQ be ePeUgiQg, UeWXUQiQg, QeZ, ePeUgiQg iQ QeZ WeUUiWRUieV, aQd feUaO

heUd iQfecWiRQV. TheUe aUe aOVR aUWificiaO WhUeaWV caXVed b\ hXPaQ SURfeVViRQaO

acWiYiWieV, e.g. cRPSOicaWiRQ aQd iQWeQVificaWiRQ Rf UeVeaUch, XQcRQWUROOed UeOeaVe

RU VSUead Rf OiYiQg RUgaQiVPV WhaW caQ affecW ecRV\VWePV iQ XQNQRZQ Za\V, aQ

iQcUeaVe iQ Whe QXPbeU Rf biRORgicaOO\ ha]aUdRXV faciOiWieV ZiWh Pa[iPXP

SeUPiVVibOe RU cRPSOeWeO\ e[haXVWed WechQicaO aQd WechQRORgicaO UeVRXUceV aV

ZeOO aV accideQWV aW faciOiWieV ZheUe SeRSOe aUe ZRUNiQg ZiWh SaWhRgeQV.16

SSeciaO iPSRUWaQce iV giYeQ WR biRORgicaO WhUeaWV UeOaWed WR Whe deOibeUaWe

XVe Rf SaWhRgeQic biRORgicaO ageQWV (biRaggUeVViRQ,17 biRWeUURUiVP, ecRORgicaO

ZaUV). IW iV Whe OeaVW cRQWUROOed W\Se Rf WhUeaW. ThaW iV Zh\, accRUdiQg WR PaQ\

17 The defiQiWiRQ Rf aggUeVViRQ haV beeQ fi[ed b\ Whe GeQeUaO AVVePbO\ ReVROXWiRQ 3314 (ɏɏIɏ) Rf 14
DecePbeU 1974. URL: hWWSV://OegaO.XQ.RUg/aYO/ha/da/da.hWPO.

16 BiRVafeW\: Whe aQaO\ViV Rf Whe cXUUeQW V\VWeP Rf VSeciaOiVW WUaiQiQg iQ Whe RXVViaQ FedeUaWiRQ. A WeaP Rf aXWhRUV
fURP Whe VROgRgUad ReVeaUch AQWi-POagXe IQVWiWXWe. MicURbiRORg\ JRXUQaO, 2018, QR. 2, SS. 5±18.

15 URL: hWWSV://ZZZ.Ubc.UX/VRcieW\/10/04/2021/607167f39a794766130f7984?fURP=PaWeUiaOV_RQ_VXbMecW.
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e[SeUWV, VXch ha]aUdV cRQVWiWXWe Whe gUeaWeVW daQgeU WR hXPaQiW\. LeadiQg e[SeUWV

iQ Whe fieOd Rf biRVafeW\ aQd biRVecXUiW\ aOVR SUedicW Whe ePeUgeQce Rf

fXQdaPeQWaOO\ QeZ WhUeaWV aVVRciaWed ZiWh adYaQced biRWechQRORgieV aQd Whe

cUeaWiRQ Rf biRORgicaO (PROecXOaU) ZeaSRQV.

The Qeed fRU cRQWiQXRXV deYeORSPeQW Rf Whe biRVafeW\ V\VWeP, QRWed b\

PaQ\ e[SeUWV, iV RbYiRXV. ThXV, biRVafeW\, beiQg aQ e[WeQViYe fieOd Rf acWiYiW\ iQ

Whe cXUUeQW cRQWe[W, haV aOVR becRPe a VeSaUaWe fieOd Rf NQRZOedge, Zhich

cRPbiQeV SUacWice aQd WheRU\ Rf hXPaQ SURWecWiRQ agaiQVW daQgeURXV biRWic

facWRUV.

IQWeUQaWiRQaO CUiPiQaO LaZ: CUiPiQaOi]aWiRQ Rf BiRWeUURUiVP iQ IQWeUQaWiRQaO

LaZ

AccRUdiQg WR UN iQWeUQaWiRQaO e[SeUWV aQd Whe BiRORgicaO aQd TR[iQ

WeaSRQV CRQYeQWiRQ Rf 1971, PRdeUQ geQeWic eQgiQeeUiQg iV deePed WR be a

WhUeaW iQ WeUPV Rf geQRPe ediWiQg. TR deWecW a geQRPe ediWRU, WRROV aUe beiQg

deYeORSed WhaW caQ aQaO\]e Whe SaWhRgeQ geQRPe fRU iQdicaWRUV Rf geQeWic

eQgiQeeUiQg. The IARPA FiQdiQg EQgiQeeUiQg-LiQNed IQdicaWRUV (FELIX)

SURMecW aiPV WR deYeORS QeZ e[SeUiPeQWaO aQd cRPSXWaWiRQaO WRROV fRU WhiV

SXUSRVe.18 TR eVWabOiVh Whe ideQWiW\ Rf Whe geQRPe ediWRU iV aQRWheU SURbOeP

ViQce fiQdiQg RXW WhaW Whe RUgaQiVP haV beeQ cUeaWed WhURXgh geQeWic eQgiQeeUiQg

aQd a ceUWaiQ NiQd Rf PRdificaWiRQ dReV QRW PeaQ WhaW iW iV aOVR eaV\ WR deWecW Whe

RQe ZhR haV dRQe iW. DiffeUeQW VSeciaOiVWV caQ be iQYROYed iQ Whe SURceVV: fURP

SeRSOe ZRUNiQg iQ PedicaO OabRUaWRUieV WR XQiYeUViW\ UeVeaUch WeaPV, iQdXVWUiaO

OabRUaWRUieV, aQd VWaWe-RZQed eQWeUSUiVeV, SURdXciQg biRORgicaO ZeaSRQV.

MRdeUQ VcieQWific PeWhRdV Rf geQRPe ediWiQg SURYRNe big cRQceUQV dXe WR

Whe SRVVibiOiW\ Rf abXVe b\ SWaWeV RU WeUURUiVW RUgaQi]aWiRQV. MaQ\ PedicaO

WechQiTXeV WhUeaWeQ hXPaQ biRVafeW\ aQd biRVecXUiW\. FRU e[aPSOe:

18 URL: hWWSV://ZZZ.iaUSa.gRY/iQde[.ShS/UeVeaUch-SURgUaPV/feOi[.
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1. The cUeaWiRQ Rf PRUe daQgeURXV SaWhRgeQV aQd WheiU XVe fRU cUiPiQaO

SXUSRVeV. The XQVafe VWXdieV Rf e[iVWiQg SaWhRgeQV, Zhich aUe daQgeURXV WR

hXPaQ heaOWh;

2. The UiVN Rf deYeORSiQg QeZ SaWhRgeQV RU ageQWV caSabOe Rf caXViQg

caQceU aQd RWheU diVeaVeV;

3. NeZ diUecWiRQV iQ iPPXQRWheUaS\, ceOO WheUaSieV, aQd eQhaQced YiUaO

cOeaUaQce. The iPSURYed PaQXfacWXUiQg Rf biRORgicaOO\ acWiYe VXbVWaQceV iQ

biRShaUPaceXWicaOV, biRV\QWheViV, aQd biRSURdXcWiRQ, Zhich caQ SRWeQWiaOO\ be

XVed aV ZeaSRQV Rf PaVV deVWUXcWiRQ;

4. ChaQgeV iQ Whe SeUVRQaOiW\ WUaiWV Rf fXWXUe PaQNiQd'V geQeUaWiRQV WhaW

aUe QRW cRQViVWeQW ZiWh Whe gRaOV Rf Whe heaOWhcaUe V\VWeP.

E[WeQViRQ Rf Whe UQiYeUVaO JXUiVdicWiRQ Rf Whe IQWeUQaWiRQaO CUiPiQaO CRXUW iQ

CaVe BiRORgicaO aQd GeQeWic WeaSRQV AUe UVed

IQ Whe iQWeUQaWiRQaO OaZ WheRU\, Whe XVe, deYeORSPeQW, SURdXcWiRQ, RU

VWRcNSiOiQg Rf biRORgicaO ZeaSRQV b\ aQ\ SeUVRQ, iQcOXdiQg diSORPaWic ageQWV

aQd headV Rf SWaWeV, iV cRQVideUed aQ iQWeUQaWiRQaO cUiPe SXQiVhabOe WhURXgh Whe

XQiYeUVaO MXUiVdicWiRQ.19 ThaW iV becaXVe biRORgicaO ZeaSRQV (ZeaSRQV Rf PaVV

deVWUXcWiRQ) aUe cRQVideUed WR be hRVWiV hXPaQi geQeUiV (Whe eQeP\ Rf PaQNiQd).

MRUeRYeU, Whe XVe Rf biRORgicaO/geQeWic ZeaSRQV b\ a SWaWe RU a WeUURUiVW

RUgaQi]aWiRQ iV VXbMecW WR cUiPiQaO SXQiVhPeQW XQdeU iQWeUQaWiRQaO hXPaQiWaUiaQ

OaZ aQd iQWeUQaWiRQaO cUiPiQaO OaZ iQ Whe cRQWe[W Rf cRPbaWiQg WeUURUiVP. If a

SWaWe (diUecWO\ RU WhURXgh fiQaQciQg WeUURUiVW aWWacNV) XVeV biRORgicaO ZeaSRQV

agaiQVW Whe ciYiOiaQ SRSXOaWiRQ, iW iV cRQVideUed a ZaU cUiPe aQd, deSeQdiQg RQ

Whe QaWXUe Rf Whe biRORgicaO aWWacN, SRWeQWiaOO\ a cUiPe agaiQVW hXPaQiW\.20

20 ThiV cRQcOXViRQ VWePV fURP Whe SUiQciSOe Rf ciYiOiaQ SRSXOaWiRQ iPPXQiW\ fURP aWWacN XQdeU iQWeUQaWiRQaO
hXPaQiWaUiaQ OaZ, bXW QRW fURP Whe SUiQciSOe Rf cUiPiQaOi]iQg Whe XVe Rf biRORgicaO ZeaSRQV.

19 The HaUYaUd SXVVe[ PURgUaP RQ CBW AUPaPeQW aQd AUPV LiPiWaWiRQ haV SXW WhiV idea fRUZaUd iQ iWV dUafW
cRQYeQWiRQ cUiPiQaOi]iQg Whe deYeORSPeQW, acTXiUiQg, VWRcNSiOiQg, VWRUage, WUaQVfeU, SRVVeVViRQ, aQd XVe Rf
biRORgicaO RU chePicaO ZeaSRQV. The XVe, deYeORSPeQW, RU SRVVeVViRQ Rf biRORgicaO ZeaSRQV PighW be cRQVideUed
aV a cUiPe XQdeU iQWeUQaWiRQaO OaZ, WaNiQg iQWR cRQVideUaWiRQ Whe XQiYeUVaO MXUiVdicWiRQ SUiQciSOe.
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HRZeYeU, Whe XVe Rf biRORgicaO ZeaSRQV b\ WeUURUiVWV iV aOUead\ a cUiPe XQdeU Whe

cUiPiQaO OegiVOaWiRQV Rf aOO Whe SWaWe PaUWieV WR Whe UN CRQYeQWiRQ fRU Whe

SXSSUeVViRQ Rf TeUURUiVW BRPbiQgV (1997).21 The cXUUeQW iQWeUQaWiRQaO OegaO

RUdeU iV baVed RQ Whe fXQdaPeQWaO iQWeUQaWiRQaO OaZ SUiQciSOeV (jXV cRgeQV

QRUPV). IQ SUacWice, if biRORgicaO ZeaSRQV aUe XVed, WhiV Pa\ be SeUceiYed aV Whe

YiROaWiRQ Rf Whe SURhibiWiRQ RQ Whe XVe Rf fRUce RU Whe WhUeaW WR XVe iW iQ

accRUdaQce ZiWh AUWicOe 51 Rf Whe UN ChaUWeU.22 The UighW WR VeOf-defeQVe VhRXOd

be XVed if QeceVVaU\, aQd Whe PeaVXUeV WaNeQ VhRXOd be SURSRUWiRQaWe, i.e. Whe\

VhRXOd QRW gR be\RQd ZhaW iV UeTXiUed WR UeSeO aggUeVViRQ. The XVe Rf fRUce RU

Whe WhUeaW WR XVe fRUce iQ YiROaWiRQ Rf Whe UN ChaUWeU SURYiViRQV iV iOOegaO. The

DecOaUaWiRQ Rf 1987 SURcOaiPV WhaW ³QR cRQVideUaWiRQ Rf ZhaWeYeU QaWXUe Pa\ be

iQYRNed WR ZaUUaQW UeVRUWiQg WR Whe WhUeaW RU XVe Rf fRUce iQ YiROaWiRQ Rf Whe

ChaUWeU´.23 AUWicOe 5 Rf Whe UN GeQeUaO AVVePbO\ ReVROXWiRQ 3314 (XXIX) Rf

1974 VWaWeV Whe fROORZiQg: ³a ZaU Rf aggUeVViRQ iV a cUiPe agaiQVW iQWeUQaWiRQaO

Seace. AggUeVViRQ giYeV UiVe WR iQWeUQaWiRQaO UeVSRQVibiOiW\´.

MRUeRYeU, Whe SURhibiWiRQ Rf Whe XVe Rf biRORgicaO ZeaSRQV iV a QRUP Rf

cXVWRPaU\ OaZ. The XVe Rf biRORgicaO ZeaSRQV iV SURhibiWed. The IQWeUQaWiRQaO

CRPPiWWee Rf Whe Red CURVV haV cRdified WhiV SURhibiWiRQ aV a cXVWRPaU\ UXOe Rf

iQWeUQaWiRQaO hXPaQiWaUiaQ OaZ (JeaQ-MaUie HeQcNaeUWV aQd LRXiVe

DRVZaOd-BecN ZiWh cRQWUibXWiRQV b\ CaUROiQ AOYeUPaQQ, KQXW DRUPaQQ aQd

BaSWiVWe RROOe. CXVWRPaU\ IQWeUQaWiRQaO HXPaQiWaUiaQ LaZ, VRO. 1: RXOeV.

IQWeUQaWiRQaO CRPPiWWee Rf Whe Red CURVV, CaPbUidge UQiYeUViW\ PUeVV, 2005,

RXOe 73).

We VhRXOd Sa\ aWWeQWiRQ WR Whe aPeQdPeQW WR aUWicOe 8 Rf Whe RRPe SWaWXWe

Rf Whe IQWeUQaWiRQaO CUiPiQaO CRXUW (WeaSRQV Zhich XVe PicURbiaO RU RWheU

23 The DecOaUaWiRQ RQ Whe EQhaQcePeQW Rf Whe EffecWiYeQeVV Rf Whe PUiQciSOe Rf RefUaiQiQg fURP Whe ThUeaW RU UVe
Rf FRUce iQ IQWeUQaWiRQaO ReOaWiRQV. URL: hWWS://ZZZ.ZRUOdOii.RUg/iQW/RWheU/UNGA/1987/25.Sdf

22 The UN ChaUWeU (1945). URL: hWWSV://ZZZ.XQ.RUg/eQ/abRXW-XV/XQ-chaUWeU/fXOO-We[W.

21 The IQWeUQaWiRQaO CRQYeQWiRQ fRU Whe SXSSUeVViRQ Rf TeUURUiVW BRPbiQgV. URL:
hWWSV://ZZZ.XQ.RUg/OaZ/cRd/WeUURUiV.hWP
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biRORgicaO ageQWV, RU WR[iQV). OQ 14 DecePbeU 2017, aW iWV 12Wh SOeQaU\ PeeWiQg,

Whe AVVePbO\ Rf SWaWe PaUWieV WR Whe RRPe SWaWXWe Rf Whe IQWeUQaWiRQaO CUiPiQaO

CRXUW adRSWed b\ ReVROXWiRQ ICC-ASP/16/ReV.4, iQ accRUdaQce ZiWh SaUagUaShV

1 aQd 2 Rf aUWicOe 121 Rf Whe RRPe SWaWXWe Rf Whe IQWeUQaWiRQaO CUiPiQaO CRXUW,

aQ aPeQdPeQW WR aUWicOe 8 iQ RUdeU WR iQVeUW QeZ aUWicOeV 8-2-b)[[Yii) aQd

8-2-e)[Yi) UeOaWiQg WR ZeaSRQV Zhich XVe PicURbiaO RU RWheU biRORgicaO ageQWV, RU

WR[iQV. The aPeQdPeQW iQcOXdeV aQ aUWicOe defiQiQg Whe XVe Rf ZeaSRQV

cRQWaiQiQg PicURbiaO RU RWheU biRORgicaO ageQWV RU WR[iQV aV a ZaU cUiPe.

ThXV, Whe SURSRVaO WR cUiPiQaOi]e Whe XVe Rf biRORgicaO ZeaSRQV b\ SWaWeV

RU WeUURUiVW RUgaQi]aWiRQV iV baVed RQ Whe e[iVWiQg SUiQciSOeV, Zhich cRQdePQ aQd

cUiPiQaOi]e VXch behaYiRU. The SURSRQeQWV Rf Whe SURSRVaO VeeN WR diUecWO\ aQd

e[SOiciWO\ cUiPiQaOi]e Whe XVe, SRVVeVViRQ, aQd XQaXWhRUi]ed deYeORSPeQW Rf

biRORgicaO ZeaSRQV b\ aQ\ SeUVRQ. NeYeUWheOeVV, WheUe iV a TXeVWiRQ: ZiOO VXch a

SURYiViRQ iQ iQWeUQaWiRQaO cUiPiQaO OaZ haYe a VigQificaQW iPSacW RQ Whe SRViWiRQ

Rf SWaWeV aQd WeUURUiVW RUgaQi]aWiRQV, UegaUdiQg WheiU SRVVeVViRQ Rf biRORgicaO

ZeaSRQV? The iQWeUQaWiRQaO cUiPiQaO OaZ SUacWice iQ VXch aUeaV aV aUPed

cRQfOicWV aQd Whe acWV Rf WRUWXUe VhRZV WhaW Whe deWeUUeQW effecW Rf cUiPiQaOi]iQg

ceUWaiQ gRYeUQPeQWaO RU iQdiYidXaO behaYiRU iV YeU\ VPaOO.

IQWeUQaWiRQaO OaZ aQd cRQWURO RYeU Whe QRQ-VSUead Rf iQfecWiRXV diVeaVeV

ZRUOdZide

The iVVXe Rf Whe SRWeQWiaO SUROifeUaWiRQ Rf biRORgicaO ZeaSRQV aQd

biRWeUURUiVP iV a gUeaW cRQceUQ aW Whe iQWeUQaWiRQaO OeYeO aV ZeOO aV Whe cUiViV Rf

Whe gORbaO heaOWhcaUe V\VWeP. IQ WhiV UegaUd, Whe iQWeUQaWiRQaO VSeciaOi]ed

ageQcieV Rf Whe UN (WHO, WTO) aUe UeYiViQg iQWeUQaWiRQaO UXOeV iQ Whe fieOd Rf

heaOWhcaUe. The\ aUe aOVR WU\iQg WR eVWabOiVh SURhibiWiRQV aQd UeVWUicWiRQV iQ

iQWeUQaWiRQaO WUade OaZ. ReVWUicWiRQV RQ WUade beWZeeQ cRXQWUieV aUe aOORZed
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ZheQ WheUe iV cRQYiQciQg VcieQWific eYideQce WhaW Whe cURVV-bRUdeU PRYePeQW Rf

ceUWaiQ gRRdV iV daQgeURXV aQd iQfecWiRXV diVeaVeV caQ be VSUead.24

CXUUeQWO\, WheUe iV a VXfficieQW bRd\ Rf OegiVOaWiRQ, SURWecWiQg Whe geQRPic

digQiW\ Rf a SeUVRQ aQd eVWabOiVhiQg UeVSRQVibiOiW\ fRU Whe iOOegaO behaYiRU Rf

geQRPe ediWRUV aV ZeOO aV Whe SeUVRQV ZhR haYe cRQVeQWed WR VXch

PaQiSXOaWiRQV ZiWh Whe geQRPe. SXch SeRSOe aUe aOVR UeVSRQVibOe WR fXWXUe

geQeUaWiRQV ZhR ZiOO geW aQ ediWed geQRPe, Zhich Whe\ ZiOO SURbabO\ QRW be

ZiOOiQg WR haYe. IQ UeceQW \eaUV, cRXUWV haYe heaUd a QXPbeU Rf ZeOO-NQRZQ caVeV

UeOaWed WR SaWeQW diVSXWeV RYeU bUeaNWhURXgh biRWechQRORg\ fRU hXPaQ geQRPe

ediWiQg (CRISPR-CaV9). The cRXUW SUacWice iQdicaWeV WhaW Whe deViUe WR RbWaiQ Whe

OegaOO\ fi[ed VWaWXV Rf Whe geQRPe PRdificaWiRQ WechQRORg\ iQYeQWRU iV RfWeQ QRW

abRXW VcieQWific aPbiWiRQV aQd a caUefXO aWWiWXde WR geQRPic VRYeUeigQW\. IW iV

PRVWO\ abRXW cRPPeUciaO iQWeUeVWV iQ SURPiViQg WechQRORg\. GiYeQ WheVe

ciUcXPVWaQceV, iQ Whe fXWXUe, iW Pa\ be QeceVVaU\ WR UeYiVe SaWeQW OegiVOaWiRQ aW

QaWiRQaO aQd iQWeUQaWiRQaO OeYeOV iQ RUdeU WR SURWecW SXbOic heaOWh.

IVVXeV Rf DeYeORSPeQW aQd UVe Rf BiRORgicaO/BacWeUiRORgicaO aQd TR[iQ

WeaSRQV b\ SWaWeV aQd IQdiYidXaOV iQ Whe CRQWe[W Rf TeUURUiVW AWWackV

TeUURUiVP iV RQe Rf Whe PRVW VeUiRXV cRQceUQV, affecWiQg PRVW cRXQWUieV Rf

Whe ZRUOd. The XVe Rf QRQ-cRQYeQWiRQaO ZeaSRQV b\ iQdiYidXaOV aQd WeUURUiVW

RUgaQi]aWiRQV iV a gORbaO WhUeaW.25 TheUefRUe, VSeciaO VafegXaUdiQg Rf biRORgicaO

aQd WR[iQ PaWeUiaOV, Zhich caQ be XVed fRU PaNiQg a ZeaSRQ Rf WhiV NiQd, iV

e[WUePeO\ QeceVVaU\.

25 CUiPiQaOi]iQg BiRWeUURUiVP URL:
hWWSV://ZZZ.ceQWeUfRUheaOWhVecXUiW\.RUg/RXU-ZRUN/SXbV_aUchiYe/SXbV-SdfV/2012/VORaQ_bRRN/CH-03_CUiPiQaOi]i
Qg%20BT_PUeSaUiQg%20fRU%20BiRWeUURUiVP_Dec2012.Sdf.

24 GeQeUaO AgUeePeQW RQ TaUiffV aQd TUade. 1994, MaUUaNeVh AgUeePeQW EVWabOiVhiQg Whe WRUOd TUade
OUgaQi]aWiRQ, FiQaO AcW EPbRd\iQg Whe ReVXOWV Rf Whe UUXgXa\ RRXQd, AQQe[ 1A, aUW. XX (b).
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A biRWeUURUiVP aWWacN iV Whe deOibeUaWe UeOeaVe Rf YiUXVeV, bacWeUia, RU RWheU

geUPV (ageQWV) XVed WR caXVe iOOQeVV RU deaWh iQ SeRSOe, aQiPaOV, RU SOaQWV.26 The

biggeVW daQgeU iV WhaW Whe iQfOicWed daPage iV haUd WR cRQWURO aQd UeYeaO. WiWh Whe

PaVViYe deaWhV Rf aQiPaOV aQd SeRSOe fURP YiUXVeV aQd diVeaVeV, iW Pa\ be

difficXOW WR ideQWif\ Whe WUXe caXVeV ViQce Whe VWUaiQV Rf geUPV aQd YiUXVeV,

e[iVWiQg RbMecWiYeO\ iQ QaWXUe, caQ be XVed fRU WeUURUiVW aWWacNV. DiVWiQgXiVhiQg

QaWXUaO RXWbUeaNV fURP aUWificiaOO\ cUeaWed RQeV Pa\ WaNe VRPe WiPe, aQd Whe

VXbVeTXeQW ideQWificaWiRQ Rf Whe SeUSeWUaWRUV iV WheUefRUe YeU\ cRPSOicaWed. IQ

addiWiRQ, Whe XVe Rf biRORgicaO aQd WR[iQ ZeaSRQV ZaV cRQVideUed WR be a highO\

XQOiNeO\ WhUeaW XQWiO 2001, ZheQ WeUURUiVWV VSUead aQWhUa[ VSRUeV b\ PaiO. AV a

UeVXOW, 4 SeRSOe died, 15 SeRSOe ZeUe iQMXUed.27 NRW RQO\ Whe US gRYeUQPeQW, bXW

Whe ZhROe ZRUOd UeaOi]ed Whe daQgeU Rf biRORgicaO WeUURUiVP. PUiRU WR WhiV

accideQW, Whe aXWhRUiWieV did QRW beOieYe WhaW Whe daPage iQfOicWed WhiV Za\ cRXOd

be VR VeUiRXV.

AQRWheU caVe Rf Whe biRORgicaO PaWeUiaO aSSOicaWiRQ fRU WeUURUiVW SXUSRVeV

ZaV Whe XVe Rf UiciQ iQ Whe US iQ 2013.

BiRWeUURUiVP acWRUV caQ be bRWh WeUURUiVW gURXSV aQd iQdiYidXaOV (³ORQe

ZROYeV´). BiRWeUURUiVW aWWacNV caQ be deOiYeUed iQ diffeUeQW Za\V: VSUa\iQg

SaWhRgeQic geUPV RYeU SaVWXUeV, iQfecWiQg ZaWeU, fRRd, aQiPaOV, SaVWXUeV, eWc.

BiRWeUURUiVP caQ be cRQVideUed a WhUeaW RU Whe XVe [24] Rf biRORgicaO

ageQWV b\ a SeUVRQ RU a gURXS dXe WR SROiWicaO, UeOigiRXV, ecRQRPic, RU RWheU

ideRORgicaO PRWiYeV. BiRWeUURUiVP Pa\ be YeU\ aWWUacWiYe WR cUiPiQaOV becaXVe

biRWeUURUiVW aWWacNV aUe QRW VR eaV\ WR deWecW ViQce YiUXVeV aQd diVeaVeV geQeUaWed

b\ biRORgicaO PaWeUiaOV aUe TXiWe QaWXUaO. CRQYeQWiRQaO VWUaiQV Rf SaWhRgeQic

geUPV aQd aUWificiaOO\ PRdified RQeV caQ be XVed aV ZeaSRQV. The OaWWeU caVe iV

27 The PURdXceU Of AQWhUa[ SSRUeV, UVed B\ TeUURUiVWV IQ The USA, WiOO RePaiQ IQ The ShadRZ. URL:
hWWSV://eQgOiVh.SUaYda.UX/QeZV/ZRUOd/23473-Q/.

26 DeSaUWPeQW Rf HeaOWh aQd HXPaQ SeUYiceV / CeQWeUV FRU DiVeaVe CRQWURO AQd PUeYeQWiRQ / BiRWeUURUiVP
OYeUYieZ (CRUSRUaWe AXWhRUV: CeQWeUV fRU DiVeaVe CRQWURO aQd PUeYeQWiRQ (U.S.)) FebUXaU\ 28, 2006. P. 1. URL:
hWWSV://VWacNV.cdc.gRY/YieZ/cdc/44106/.
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e[ceSWiRQaOO\ daQgeURXV becaXVe aQ aUWificiaOO\ ³iPSURYed´ YiUXV iV VWURQgO\

UeViVWaQW WR PediciQeV aQd YacciQeV.

A biRORgicaO aWWacN caQ iQfOicW YeU\ e[WeQViYe daPage. IW iV RbYiRXV WhaW a

SeUVRQ iQWeQWiRQaOO\ iQfecWed ZiWh a daQgeURXV YiUXV caQ eaViO\ iQfecW a ORW Rf

RWheU SeRSOe becaXVe V\PSWRPV XVXaOO\ SRS XS RQO\ VRPe WiPe afWeU Whe

iQcXbaWiRQ SeUiRd. The UeVXOW iV a deOa\ed UeacWiRQ Rf Whe gRYeUQPeQWaO

aXWhRUiWieV UeVSRQVibOe fRU SXbOic VafeW\.

SWaWeV aUe SURhibiWed fURP deYeORSiQg, SURdXciQg, aQd VWRUiQg biRORgicaO

ZeaSRQV becaXVe if Whe\ e[iVW iQ a SaUWicXOaU cRXQWU\, WheUe iV aQ RbYiRXV daQgeU

WhaW a WeUURUiVW ceOO Pa\ gaiQ acceVV WR SaWhRgeQic PicURbeV [3]. DaQgeURXV

biRPaWeUiaOV caQ be VWROeQ fURP Whe OabRUaWRU\ aQd fXUWheU XVed fRU WeUURUiVW

SXUSRVeV. ThiV UeaVRQ aORQg ZiWh RWheU facWRUV SURPSWed Whe ZRUOd cRPPXQiW\

WR adRSW Whe CRQYeQWiRQ RQ Whe PURhibiWiRQ Rf Whe DeYeORSPeQW, PURdXcWiRQ aQd

SWRcNSiOiQg Rf BacWeUiRORgicaO (BiRORgicaO) aQd TR[iQ WeaSRQV aQd RQ WheiU

DeVWUXcWiRQ. The CRQYeQWiRQ cRQWaiQV a QXPbeU Rf iPSRUWaQW SURYiViRQV,

eQVXUiQg iQWeUQaWiRQaO biRVafeW\:

- The SWaWe PaUWieV XQdeUWaNe WR UefUaiQ fURP a QXPbeU Rf acWiRQV ZhiOe

deaOiQg ZiWh PicURbiaO RU RWheU biRORgicaO ageQWV, RU WR[iQV (QaPeO\, Whe\ UefXVe

fURP deYeORSiQg, SURdXciQg, VWRcNSiOiQg, acTXiUiQg, RU UeWaiQiQg VXch

VXbVWaQceV). ThiV UefeUV WR TXaQWiWieV WhaW Pa\ be XVed iQ aUPed cRQfOicWV RU aQ\

RWheU YiROeQW behaYiRU (AUWicOe 1). IQ addiWiRQ, Whe SWaWe PaUWieV aUe SURhibiWed

fURP aOO Whe afRUePeQWiRQed WhiQgV ZiWh UeVSecW WR ZeaSRQV, eTXiSPeQW, RU

PeaQV Rf deOiYeU\ deVigQed WR XVe VXch ageQWV RU WR[iQV fRU hRVWiOe SXUSRVeV RU

iQ aUPed cRQfOicWV (AUWicOe 1).

- The SWaWe PaUWieV XQdeUWaNe QRW WR WUaQVfeU WR aQ\ UeciSieQW ZhaWVReYeU,

diUecWO\ RU iQdiUecWO\, aQd QRW iQ aQ\ Za\ WR aVViVW, eQcRXUage, RU iQdXce aQ\

SWaWe, gURXS Rf SWaWeV RU iQWeUQaWiRQaO RUgaQi]aWiRQV WR PaQXfacWXUe RU RWheUZiVe

acTXiUe aQ\ Rf Whe ageQWV, WR[iQV, ZeaSRQV, eTXiSPeQW RU PeaQV Rf deOiYeU\

VSecified iQ AUWicOe I Rf Whe CRQYeQWiRQ (AUWicOe 3).
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- The SWaWe PaUWieV XQdeUWaNe, iQ accRUdaQce ZiWh iWV cRQVWiWXWiRQaO

SURceVVeV, WaNe aQ\ QeceVVaU\ PeaVXUeV WR SURhibiW aQd SUeYeQW Whe deYeORSPeQW,

SURdXcWiRQ, VWRcNSiOiQg, acTXiViWiRQ, RU UeWeQWiRQ Rf Whe ageQWV, WR[iQV, ZeaSRQV,

eTXiSPeQW, aQd PeaQV Rf deOiYeU\ VSecified iQ AUWicOe I Rf Whe CRQYeQWiRQ,

ZiWhiQ Whe WeUUiWRU\ Rf VXch SWaWe, XQdeU iWV MXUiVdicWiRQ RU XQdeU iWV cRQWURO

(AUWicOe 4).

IW VhRXOd be QRWed WhaW Whe CRQYeQWiRQ VSecifieV RQO\ RQe Za\ WR iQfOXeQce

a SWaWe PaUW\ iQ caVe iWV acWiYiWieV dR QRW cRPSO\ ZiWh Whe PRVW iPSRUWaQW

SURYiViRQV. UQdeU AUWicOe 6 Rf Whe CRQYeQWiRQ, Whe UN SecXUiW\ CRXQciO Pa\

WaNe acWiRQ agaiQVW VXch a SWaWe RQO\ if aQRWheU SWaWe haV ORdged a cRPSOaiQW ZiWh

Whe SecXUiW\ CRXQciO. The cRPSOaiQW VhRXOd iQcOXde aOO SRVVibOe eYideQce,

cRQfiUPiQg iWV YaOidiW\. HRZeYeU, WheUe iV QR cOeaU OegaO UegXOaWiRQ Rf hRZ VXch

eYideQce caQ be RbWaiQed. ThXV, WheUe iV QeiWheU a PURWRcRO QRU a ReVROXWiRQ WhaW

ZRXOd UegXOaWe Whe PeaQV aQd PeWhRdV Rf YeUif\iQg Whe iPSOePeQWaWiRQ Rf Whe

CRQYeQWiRQ. ThiV Pa\ Oead WR VXch a ViWXaWiRQ ZheUe SWaWe PaUWieV ZiOO be

fRXQded RQO\ RQ WheiU gRRd faiWh ZheQ decidiQg WR abaQdRQ biRORgicaO aQd WR[iQ

ZeaSRQV.

MRUeRYeU, Whe CRQYeQWiRQ iV UeOeYaQW RQO\ fRU WhRVe SWaWeV WhaW haYe

UaWified iW. CRQVeTXeQWO\, iWV effecW iV OiPiWed; iW iV QRW XQiYeUVaO. IQ facW, a SWaWe

caQ deYeORS, SURdXce, aQd accXPXOaWe biRORgicaO aQd WR[iQ ZeaSRQV, eYeQ if iW

haV VigQed Whe CRQYeQWiRQ aQd UaWified iW. ThiV iV ZhaW Whe US aQd VRPe RWheU

cRXQWUieV aUe VXVSecWed Rf.

AccRUdiQg WR Whe SURYiViRQV Rf Whe UQiWiQg aQd SWUeQgWheQiQg APeUica b\

PURYidiQg ASSURSUiaWe TRROV ReTXiUed WR IQWeUceSW aQd ObVWUXcW TeUURUiVP AcW

Rf 2001, SeUVRQV eQgaged iQ Whe deYeORSPeQW Rf biRORgicaO aQd WR[iQ ZeaSRQV

aUe e[ePSW fURP cUiPiQaO SURVecXWiRQ SURYided WhaW VXch acWiYiWieV aUe SURSeUO\

aXWhRUi]ed b\ Whe US gRYeUQPeQW.28 ThiV aSSURach cRQWUadicWV Whe gRaOV aQd

28 UQiWiQg aQd SWUeQgWheQiQg APeUica b\ PURYidiQg ASSURSUiaWe TRROV ReTXiUed WR IQWeUceSW aQd ObVWUXcW
TeUURUiVP AcW Rf 2001. P. 115. URL: hWWSV://ZZZ.cRQgUeVV.gRY/107/SOaZV/SXbO56/PLAW-107SXbO56.Sdf
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VSiUiW Rf bRWh Whe GeQeYa PURWRcRO Rf 1925 aQd Whe CRQYeQWiRQ Rf 1971.29 ThXV,

Whe US caQ eQgage iQ Whe deYeORSPeQW Rf biRORgicaO ZeaSRQV cRQWUaU\ WR

iQWeUQaWiRQaO OaZ. MeaQZhiOe, WheUe aUe QR WRROV WhaW cRXOd heOS PRQiWRU Whe

acWiYiWieV Rf SWaWeV iQ Whe fieOd Rf biRVecXUiW\ aQd biRVafeW\. ThaW iV Zh\ Whe

iQWeUQaWiRQaO agUeePeQWV RQ WheVe iVVXeV aUe, fRU Whe PRVW SaUW, XVeOeVV.

ThXV, accRUdiQg WR Whe daWa SXbOiVhed b\ Whe MiQiVWU\ Rf FRUeigQ AffaiUV

Rf Whe RXVViaQ FedeUaWiRQ,30 Whe US, UeSUeVeQWed b\ Whe DeSaUWPeQW Rf DefeQVe

aQd iWV affiOiaWeV, aUe RSeUaWiQg RQ Whe WeUUiWRU\ Rf GeRUgia

(Whe US AUP\ MedicaO ReVeaUch UQiW-GeRUgia). AOWhRXgh Whe APeUicaQ

gRYeUQPeQW cOaiPV WhaW WheVe acWiYiWieV aUe UeOaWed WR SURYidiQg aVViVWaQce iQ Whe

deYeORSPeQW Rf heaOWh VeUYiceV iQ GeRUgia, QeYeUWheOeVV, WheUe aUe facWV, Zhich

iQdicaWe Whe iQYROYePeQW Rf APeUicaQ PiOiWaU\ XQiWV. ObYiRXVO\, PiOiWaU\

aVViVWaQce iV QRW UeTXiUed fRU Whe deYeORSPeQW Rf heaOWh VeUYiceV. NRWe WhaW Whe

CRQYeQWiRQ Rf 1971 ZaV UaWified b\ GeRUgia, aQd, cRQVeTXeQWO\, WheUe aUe

cRQceUQV WhaW GeRUgia iV YiROaWiQg Whe QRUPV Rf iQWeUQaWiRQaO OaZ b\ aOORZiQg Whe

US acWRUV WR RSeUaWe aW Whe LXgaU ReVeaUch CeQWeU.

AQRWheU iPSRUWaQW facWRU iV Whe OacN Rf a SUeciVe OiVW Rf biRORgicaO PaWeUiaOV

cRYeUed b\ Whe CRQYeQWiRQ. IWV SURYiViRQV aUe WRR bURad aQd iW iV XQcOeaU iQ ZhaW

Za\ aQd b\ ZhaW cUiWeUia RQe VhRXOd deWeUPiQe Whe SRVVibOe SXUSRVeV Rf XViQg

Whe PaWeUiaOV.31 FRU e[aPSOe, ZheQ ZRUNiQg ZiWh VPaOOSR[ iQfecWiRQ iQ Whe

OabRUaWRU\, iW iV SRVVibOe WR UefeU WR Whe deYeORSPeQW Rf a YacciQe. IQ facW, Whe

PRdificaWiRQ Rf WhiV YiUXV Pa\ be caUUied RXW iQ RUdeU WR deYeORS biRORgicaO

ZeaSRQV. IW iV difficXOW WR deWeUPiQe ZhaW Whe PiQiPXP UeTXiUed YROXPe iV fRU

31 The IQWeUQaWiRQaO LegaO RegiPe AffecWiQg BiRWeUURUiVP PUeYeQWiRQ / NaWiRQaO SecXUiW\ LaZ JRXUQaO.
UQiYeUViW\ Rf CeQWUaO FORUida. 2014. 44 S. P.8. URL:
hWWSV://SaSeUV.VVUQ.cRP/VRO3/SaSeUV.cfP?abVWUacW_id=2478444.

30 The RfficiaO ZebViWe Rf Whe RXVViaQ FRUeigQ MiQiVWU\. The cRPPeQW fURP Whe IQfRUPaWiRQ aQd PUeVV
DeSaUWPeQW Rf Whe RXVViaQ FRUeigQ MiQiVWU\ iQ cRQQecWiRQ ZiWh Whe US UeSRUW RQ cRPSOiaQce ZiWh agUeePeQWV
aQd RbOigaWiRQV iQ Whe fieOd Rf aUPV cRQWURO, diVaUPaPeQW, aQd QRQ-SUROifeUaWiRQ / 1027-04-07-2020 /
hWWSV://ZZZ.Pid.UX/Zeb/gXeVW/NRPPeQWaUii_SUedVWaYiWeO\a//aVVeW_SXbOiVheU/MCZ7HQXMdTBY/cRQWeQW/id/4207
201#4

29 PURWRcRO fRU Whe PURhibiWiRQ Rf Whe UVe iQ WaU Rf AVSh\[iaWiQg, PRiVRQRXV RU OWheU GaVeV, aQd Rf
BacWeUiRORgicaO MeWhRdV Rf WaUfaUe. URL:
hWWS://ZZZ2.ecROe[.RUg/VeUYeU2QeX.ShS/OibcaW/dRcV/TRE/FXOO/EQ/TRE-000159.W[W.
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cRQdXcWiQg SeacefXO e[SeUiPeQWV iQ VeaUch Rf a YacciQe. The daQgeU iV iQ Whe facW

WhaW a UeOaWiYeO\ VPaOO aPRXQW Rf iQfecWed biRPaWeUiaOV Pa\ SRVe a WhUeaW WR

SeRSOe.

The deYeORSPeQW aQd adRSWiRQ Rf a OegaOO\ biQdiQg PURWRcRO,

VXSSOePeQWiQg Whe CRQYeQWiRQ haV beeQ hiQdeUed b\ Whe US ViQce 2001. RXVViaQ

UeSUeVeQWaWiYeV SURSRVe WR adRSW a PURWRcRO iQ cRPSOiaQce ZiWh Whe CRQYeQWiRQ

WhURXgh aQ iQVWiWXWiRQaO fUaPeZRUN fRU iWV iPSOePeQWaWiRQ, bXW Whe UK aQd Whe

US iQViVW RQ iQYROYiQg e[iVWiQg iQWeUQaWiRQaO RUgaQi]aWiRQV (WHO aQd RWheUV) iQ

PRQiWRUiQg Whe iPSOePeQWaWiRQ Rf Whe CRQYeQWiRQ SURYiViRQV. The adRSWiRQ Rf

Whe PURWRcRO, Zhich RXVVia iQViVWV RQ, ZRXOd SRVVibO\ PaNe Whe acWiYiWieV caUUied

RXW aW biRORgicaO faciOiWieV PRUe WUaQVSaUeQW. DaQgeURXV biRORgicaO VWUaiQV aUe

UaWheU XQiTXe. ThiV facW PaNeV iW haUd WR WUace RSeUaWiRQV ZiWh biRORgicaOO\

ha]aUdRXV PaWeUiaOV ViQce, XQOiNe chePicaO ZeaSRQV, fiUeaUPV, aQd RWheU W\SeV Rf

ZeaSRQV, biRORgicaO VWUaiQV aUe daQgeURXV eYeQ iQ YeU\ VPaOO aPRXQWV.

The daQgeU Rf deYeORSiQg aQd accXPXOaWiQg biRORgicaO ZeaSRQV aQd

WR[iQV iV aOVR PaQifeVWed iQ Whe facW WhaW SaWhRgeQic VWUaiQV Pa\ OeaN fURP a

OabRUaWRU\. IQ 1979, WhiV haSSeQed iQ SYeUdORYVN. AOWhRXgh aQWhUa[ VSRUeV ZeUe

QRW XVed iQ Whe OabRUaWRU\ WR cUeaWe biRORgicaO ZeaSRQV, WheiU OeaNage ZaV

e[WUePeO\ daQgeURXV, 66 SeRSOe died [13].

Of SaUWicXOaU iPSRUWaQce iV Whe SecXUiW\ CRXQciO ReVROXWiRQ 1540 (2004),

Zhich VXbVWaQWiaOO\ cRPSOePeQWV aQd e[SaQdV Whe SURYiViRQV Rf Whe CRQYeQWiRQ

iQ Whe fieOd Rf QRQ-XVe Rf biRORgicaO ZeaSRQV.32 AccRUdiQg WR Whe ReVROXWiRQ,

SWaWeV aUe UeVSRQVibOe fRU cRQWUROOiQg Whe UiVNV VWePPiQg fURP biRORgicaO aQd

QXcOeaU WhUeaWV ZheUe QRQ-SWaWe acWRUV aUe iQYROYed. AOWhRXgh Whe ReVROXWiRQ iV

QRW VSecificaOO\ UeOaWed WR cRPbaWiQg WeUURUiVP, cRXQWeUiQg Whe WhUeaW Rf WeUURUiVP

iV iPSOied. NRQ-SWaWe acWRUV caQ be iQdiYidXaOV (³ORQe ZROYeV´) aQd gURXSV

(WeUURUiVW RUgaQi]aWiRQV).

32 ReVROXWiRQ 1540 (2004) adRSWed b\ Whe SecXUiW\ CRXQciO aW iWV 4956Wh PeeWiQg, RQ 28 ASUiO 2004. URL:
hWWSV://ZZZ.XQ.RUg/ga/VeaUch/YieZ_dRc.aVS?V\PbRO=S/RES/1540%20(2004)
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The ReVROXWiRQ iPSOieV Whe deYeORSPeQW Rf aSSURSUiaWe QaWiRQaO

UegXOaWRU\ OegiVOaWiRQ if iW iV VWiOO abVeQW, RU Whe iPSURYePeQW Rf Whe OegiVOaWiRQ if

iW aOUead\ e[iVWV. The dRcXPeQW caOOV fRU Whe cRRSeUaWiRQ Rf SWaWeV iQ achieYiQg

Whe PaiQ gRaO WhaW iV WR VXSSUeVV cUiPeV UeOaWed WR chePicaO, biRORgicaO, aQd

QXcOeaU PaWeUiaOV, Zhich cRQVWiWXWe a VecXUiW\ WhUeaW. ThXV, Whe ReVROXWiRQ

cRQWaiQV WhUee eVVeQWiaO SURYiViRQV:

- SWaWeV aUe SURhibiWed fURP SURYidiQg VXSSRUW WR QRQ-SWaWe acWRUV WhaW

aWWePSW WR iOOegaOO\ deaO ZiWh QXcOeaU, chePicaO, RU biRORgicaO ZeaSRQV aQd WheiU

PeaQV Rf deOiYeU\ (WhiV iV Whe fiUVW iQWeUQaWiRQaO iQVWUXPeQW, eVWabOiVhiQg cRQWURO

RYeU WUaQVSRUWiQg biRha]aUdRXV RbMecWV) [15].

- HaUPRQi]aWiRQ Rf QaWiRQaO OegiVOaWiRQV RQ cRQWURO RYeU chePicaO,

biRORgicaO aQd QXcOeaU ZeaSRQV.

- SXSeUYiViRQ aQd cRQWURO RYeU Whe ciUcXOaWiRQ, WUaQVSRUWaWiRQ, aQd XVe Rf

biRORgicaO, chePicaO, aQd QXcOeaU PaWeUiaOV b\ QRQ-SWaWe acWRUV.

FRU Whe fXOOeVW iPSOePeQWaWiRQ Rf ReVROXWiRQ 1540, ReVROXWiRQ 1977

(2011) ZaV adRSWed.33 UQdeU ReVROXWiRQ 1977, iQWeUQaWiRQaO, UegiRQaO, aQd

VXbUegiRQaO RUgaQi]aWiRQV aUe aOVR iQYROYed iQ Whe fighW fRU Whe QRQ-SUROifeUaWiRQ

Rf chePicaO, biRORgicaO, aQd QXcOeaU ZeaSRQV b\ aVViVWiQg Whe 1540 CRPPiWWee.34

IQWeUSRO¶V AcWiYiWieV WR EQVXUe BiRVecXUiW\

IW iV QR VecUeW WhaW Whe SURceVV Rf gORbaOi]aWiRQ haV ORWV Rf SRViWiYe aVSecWV.

TheVe aUe Whe UedXcWiRQ Rf cRVWV aQd e[SeQVeV, PRdeUQi]aWiRQ aQd deYeORSPeQW

Rf SURdXcWiRQ, VSXUUiQg aQd deYeORSPeQW Rf adYaQced WechQRORgieV, SWaWeV aQd

SeRSOeV aUe geWWiQg WRgeWheU, eWc. BXW WheUe aUe aOVR QegaWiYe SRiQWV:

eQYiURQPeQWaO aQd dePRgUaShic chaOOeQgeV, iQWeUQaWiRQaO cUiPe, eWc.

34 BiRWeaSRQV MRQiWRU 2014. URL: hWWS://ZZZ.bZSS.RUg/dRcXPeQWV/BWM%202014%20WEB.Sdf

33 ReVROXWiRQ 1977 (2011) adRSWed b\ Whe SecXUiW\ CRXQciO aW iWV 6518Wh PeeWiQg, RQ 20 ASUiO 2011. URL:
hWWSV://ZZZ.YeUWic.RUg/Pedia/aVVeWV/QiP_dRcV/TUeaW\/UeVROXWiRQV/UNSCR1977_EN.Sdf.
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IQ Whe 21VW ceQWXU\, WheUe iV a VWeadiO\ UiViQg WUeQd WRZaUdV Whe ePeUgeQce Rf

QaWXUaO iQfecWiRXV ageQWV ZiWh QeZ SURSeUWieV. TheVe SURSeUWieV aUe Whe UeVXOW Rf

fUeTXeQW, e[WeQViYe, aQd UaSid QaWXUaO geQeWic PXWaWiRQV, RccXUUiQg dXe WR

YaUiRXV gORbaOi]aWiRQ SURceVVeV: cOiPaWic diVWXUbaQceV, a VigQificaQWO\ iQcUeaVed

fORZ Rf SeRSOe, biRPaWeUiaOV, agUicXOWXUaO SURdXcWV aOO RYeU Whe ZRUOd, eWc.

UQdeU WheVe ciUcXPVWaQceV, iQWeUQaWiRQaO cRRSeUaWiRQ WR cRPbaW cUiPiQaO

acWiYiWieV iQ Whe aUea haV becRPe eVSeciaOO\ UeOeYaQW. OQe Rf Whe ROdeVW e[aPSOeV

Rf VXch cRRSeUaWiRQ iV IQWeUSRO, XQiWiQg 194 cRXQWUieV.35

SiQce 2005, IQWeUSRO haV beeQ iPSOePeQWiQg a SURgUeVViYe BiRWeUURUiVP

PUeYeQWiRQ PURgUaP. IWV PaiQ gRaO iV WR heOS aOO iWV 194 PePbeU cRXQWUieV UeaOi]e

Whe WhUeaWV aQd UiVNV aVVRciaWed ZiWh biRORgicaO PaWeUiaOV XVed aV ZeaSRQV. The

iQiWiaWiYe ZaV Whe UeVXOW Rf Whe aQWhUa[ aWWacNV iQ Whe US iQ Whe faOO Rf 2001.

The fiUVW gORbaO cRQfeUeQce RQ Whe SUeYeQWiRQ Rf biRWeUURUiVP ZaV heOd iQ

MaUch 2005 iQ L\RQ (FUaQce). IW aWWUacWed a OaUge gORbaO aXdieQce Rf

high-UaQNiQg OaZ eQfRUcePeQW RfficiaOV. The SURbOeP faced b\ IQWeUSRO ZaV hRZ

WR eQVXUe ZRUN RQ biRVafeW\ ZiWhiQ Whe OegaO fUaPeZRUN aQd Whe IQWeUSRO¶V

CRQVWiWXWiRQ. The fiUVW VWeS ZaV WR aVVePbOe a gURXS Rf e[SeUWV fURP Whe

cRXQWUieV ZheUe OaZ eQfRUcePeQW ageQcieV had gaiQed VXfficieQW e[SeUieQce iQ

cRPbaWiQg WeUURUiVP. The fiUVW PeeWiQg Rf Whe e[SeUWV WRRN SOace iQ 2006. TheUe

ZeUe UeSUeVeQWaWiYeV fURP Whe US, Whe UK, AXVWUaOia, aQd CaQada. The PeeWiQg

ZaV aOVR aWWeQded b\ QRQ-gRYeUQPeQWaO e[SeUWV fURP Whe APeUicaQ CeQWeUV fRU

DiVeaVe CRQWURO aQd PUeYeQWiRQ (CDC) aQd Whe RRbeUW KRch IQVWiWXWe (RKI,

GeUPaQ\).

BeaUiQg iQ PiQd Whe SRVVibiOiW\ Rf eQRUPRXV hXPaQ caVXaOWieV, IQWeUSRO

haV deYeORSed a VWUaWeg\ WR SUeYeQW biRPaWeUiaO cUiPeV, UeO\iQg RQ biRVecXUiW\

aQd biRVafeW\ WechQiTXeV. AV a UeVXOW, Whe

BiRWeUURUiVP IQcideQW, PUe-POaQQiQg aQd ReVSRQVe GXide ZaV iVVXed. BiRORgicaO

35 ICPO-IQWeUSRO¶V CRQVWiWXWiRQ, eQfRUced RQ 13 JXQe 1956. URL:
hWWSV://ZZZ.iQWeUSRO.iQW/cRQWeQW/dRZQORad/590/fiOe/CRQVWiWXWiRQ%20Rf%20Whe%20ICPO-INTERPOL-EN.Sdf?iQ
LaQgXage=eQg-GB.
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ZeaSRQV aUe cOaVVified aV ZeaSRQV Rf PaVV deVWUXcWiRQ becaXVe Whe\ caQ WUiggeU

SaQic aPRQg Whe SRSXOaWiRQ, eQRUPRXV hXPaQ caVXaOWieV, aQd ecRQRPic ORVVeV.36

IQ Whe cRQWe[W Rf Whe biRVafeW\ iVVXe aQd Whe iQYROYePeQW Rf IQWeUSRO iQ

eQVXUiQg biRVafeW\, Whe YeUViRQV, SXbOici]ed PRVWO\ b\ Whe Pedia, abRXW Whe

aUWificiaO RUigiQ Rf COVID 19 RU ³SURYidiQg VXSSRUW´ iQ MXPSiQg Whe VSecieV

baUUieU aQd WUaQVPiWWiQg Whe diVeaVe fURP aQiPaOV WR hXPaQV aUe SeUceiYed b\

SeRSOe UaWheU QegaWiYeO\. AfWeU aOO, baVed RQ WhiV ³QeZV´, iW iV SRVVibOe WR

cRQcOXde WhaW cRQWURO RYeU biRORgicaO OabRUaWRUieV, WUaQVSRUWaWiRQ, aQd

QRQ-SUROifeUaWiRQ Rf Whe PaWeUiaOV fRU cUiPiQaO SXUSRVeV iV cXUUeQWO\ faU fURP

beiQg VXfficieQW.

AOWhRXgh Whe XVe Rf biRORgicaO PaWeUiaOV aV ZeaSRQV ZaV SUeYiRXVO\ YeU\

UaUe, Whe QXPbeU Rf VXch caVeV begaQ iQcUeaViQg. EYeQ faOVe WhUeaWV caQ be aQ

effecWiYe Za\ WR VRZ WeUURU aPRQg Whe SXbOic.

FXWXUe ThUeaWV aQd BaVic BiRVafeW\ PUiQciSOeV

CXUUeQWO\, WheUe iV a VigQificaQW iQcUeaVe iQ WhUeaWV aQd UiVNV aVVRciaWed

ZiWh Whe XVe Rf biRORgicaO PaWeUiaOV fRU deOibeUaWe cUiPiQaO acWV. ThaW iV Zh\ Whe

iVVXe Rf eQVXUiQg Whe VafeW\ aQd VecXUiW\ Rf biRORgicaO PaWeUiaOV VeePV PRUe

XUgeQW WhaQ eYeU befRUe. TeUURUiVW gURXSV haYe becRPe PRUe QXPeURXV aQd

RUgaQi]ed; Whe\ haYe VWabOe fXQdiQg.

IQ JaQXaU\ 2014, a OaSWRS ZaV diVcRYeUed WhaW cRQWaiQed a deWaiOed

deVcUiSWiRQ Rf hRZ WR cUeaWe bXbRQic SOagXe bRPbV, Zhich cRXOd be XVed iQ

SXbOic SOaceV WR NiOO aQd iQfecW ciYiOiaQV.

IQ NRYePbeU 2014, iQ GXiQea, a PiQibXV, WUaQVSRUWiQg bORRd VaPSOeV

iQfecWed ZiWh Whe deadO\ EbROa YiUXV, ZaV VWRSSed b\ XQNQRZQ aUPed SeUVRQV.

36 GOST Ɋ 22.0.04-95 SafeW\ iQ ePeUgeQc\ ViWXaWiRQV. BiRORgicaO aQd VRciaO ePeUgeQcieV. TeUPV aQd defiQiWiRQV
(iQ RXVViaQ). URL: hWWSV://gRVWe[SeUW.UX/gRVW/geWDRc/45471.
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The cRQWaiQeU ZaV VWROeQ. The URbbeUV had QR idea ZhaW ZaV iQVide, bXW Whe caVe

iQdicaWed Whe YXOQeUabiOiW\ Rf iQfecWiRXV biRORgicaO RbMecWV.

IW iV QRWabOe WhaW Whe EbROa YiUXV iV a ZeOO-NQRZQ biRORgicaO ageQW, bXW iW

caQ be aW\SicaO. IQ WhiV cRQWe[W, Whe RXWbUeaN Rf Whe EbROa YiUXV iQfecWiRQ iQ 2014

deVeUYeV VSeciaO aWWeQWiRQ. PUeYiRXVO\, Whe RXWbUeaNV Rf Whe daQgeURXV diVeaVe

eQded iQ Whe deaWh Rf a VigQificaQW SaUW Rf iQfecWed SeRSOe. NRQeWheOeVV, Whe

eSidePicV ZeUe YeU\ OiPiWed iQ UaQge aQd effecWiYeO\ bORcNed b\ SUeYeQWiYe

PeaVXUeV.

AW SUeVeQW, Whe daQgeU Rf biRWeUURUiVP iV QRW cRPSaUabOe WR Whe XVe Rf

e[SORViYeV aV ZeOO aV chePicaO RU QXcOeaU ZeaSRQV. ThiV PighW Oead WR Whe

XQdeUeVWiPaWiRQ Rf Whe WhUeaW iQ Whe fXWXUe. NeYeUWheOeVV, Whe WhUeaW, VWePPiQg

fURP bacWeUiRORgicaO aQd RWheU biRORgicaO ZeaSRQV, iV iQcUeaViQg aORQg ZiWh Whe

gURZWh Rf iQVWabiOiW\ aQd Whe VSUead Rf biRWechQRORgieV iQ SWaWeV, Zhich diUecWO\

RU iQdiUecWO\ VXSSRUW WeUURUiVP.

RegaUdiQg Whe chaOOeQgeV, faciQg IQWeUSRO iQ WhiV aUea, iW iV aOVR ZRUWh

fRcXViQg RQ Whe SheQRPeQRQ Rf hRPePade biRWechQRORg\. IQ Whe cRPiQg \eaUV,

dXe WR Whe SRSXOaUiW\ Rf WhiV hRbb\ aQd Whe UeOaWiYe aYaiOabiOiW\ Rf VcieQWific aQd

WechQicaO eTXiSPeQW, Whe QXPbeU Rf VXch OabRUaWRUieV Pa\ VXbVWaQWiaOO\ iQcUeaVe

ZRUOdZide. ThiV facW ZiOO VeUYe aV a bUeediQg gURXQd fRU biRWeUURUiVWV aQd

YaUiRXV VSRQWaQeRXV diVcRYeUieV WhaW caQ UeVXOW iQ hXPaQ caVXaOWieV. WiWh Whe

deYeORSPeQW Rf VcieQce, RSSRUWXQiWieV SUeYiRXVO\ SRVVeVVed RQO\ b\ OaUge gURXSV

aQd cRPSaQieV aUe becRPiQg aYaiOabOe WR VPaOO gURXSV aQd eYeQ iQdiYidXaOV.

AgaiQVW WhiV bacNgURXQd, Whe IQWeUSRO PePbeU cRXQWUieV VhRXOd PaNe a OiVW

Rf WhRVe biRORgicaO PaWeUiaOV WhaW, iQ WheiU RSiQiRQ, VhRXOd be SUiRUiWi]ed aV

UeSUeVeQWiQg Whe gUeaWeVW UiVN ZiWh UeVSecW WR SRVVibOe PiVXVe. IW iV QeceVVaU\ fRU

fXUWheU VWUeQgWheQiQg cRQWURO RYeU WheP.

APRQg YiUaO iQfecWiRQV, Whe PRVW OiNeO\ ageQWV fRU a WeUURUiVW aWWacN aUe

VPaOOSR[ geUPV. AOWhRXgh VPaOOSR[ haV cRPSOeWeO\ died RXW iQ QaWXUaO

eQYiURQPeQWV aQd VPaOOSR[ geUPV aUe RfficiaOO\ VWRUed RQO\ iQ Whe USA aQd
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RXVVia, PRdeUQ V\QWheWic biRORg\ PeWhRdV PaNe iW SRVVibOe WR chePicaOO\

UeSURdXce Whe fXOO-OeQgWh geQRPe Rf Whe YiUXV aQd iQWURdXce iW iQWR a ceOO cXOWXUe.

ThXV, Whe QaWXUaO SaWhRgeQ Pa\ be cUeaWed. ThaW iV Zh\ VXch WechQRORgieV aUe

VWUicWO\ SURhibiWed b\ Whe WRUOd HeaOWh OUgaQi]aWiRQ.

IQWeUSRO haV a VSeciaO XQiW fRU Whe SUeYeQWiRQ Rf biRWeUURUiVP (INTERPOL

BiRWeUURUiVP PUeYeQWiRQ UQiW), Zhich aiPV WR eQabOe OaZ eQfRUcePeQW ageQcieV

WR SUeYeQW, SUeSaUe aQd UeVSRQd WR Whe deOibeUaWe XVe Rf bacWeUia, YiUXVeV, RU

biRORgicaO WR[iQV WhaW WhUeaWeQ RU caXVe haUP WR hXPaQV, aQiPaOV RU agUicXOWXUe.37

IQ addiWiRQ WR dUaZiQg XS aQd SXbOici]iQg iQWeOOigeQce UeSRUWV RQ Whe

biRORgicaO cRQdiWiRQV, Whe RfficeUV Rf Whe XQiW aVVeVV Whe QeedV Rf a SaUWicXOaU

cRXQWU\ RU UegiRQ, SURYidiQg RSeUaWiRQaO VXSSRUW fRU UeOeYaQW OaZ eQfRUcePeQW

acWiYiWieV aW Whe ORcaO OeYeOV.

IQ cRQcOXViRQ, iW VhRXOd be QRWed WhaW cUiPiQaO acWiYiWieV RQ

WeOecRPPXQicaWiRQ QeWZRUNV aUe iQcUeaViQg. ThiV iV eVSeciaOO\ WUXe fRU Whe

RYeUOa\ DaUNQeW QeWZRUN. IQ RUdeU WR aVViVW OaZ eQfRUcePeQW RfficeUV WR deWecW

WUiggeUV aQd iQdicaWRUV Rf SRWeQWiaO cUiPiQaO acWiYiWieV UeOaWed WR Whe acceVV aQd

WUade Rf biRORgicaO aQd chePicaO PaWeUiaOV XViQg Whe DaUNQeW, The ³IQWeUSRO

OSeUaWiRQaO MaQXaO RQ IQYeVWigaWiQg BiRORgicaO aQd ChePicaO TeUURUiVP RQ Whe

DaUNQeW´ haV beeQ deYeORSed b\ a WeaP Rf e[SeUWV. IW iV a UefeUeQce dRcXPeQW

WhaW RXWOiQeV Whe baVic cRQceSWV, beVW iQWeUQaWiRQaO SUacWiceV, aV ZeOO aV

WechQiTXeV aQd SURcedXUeV XVefXO fRU bRWh iQYeVWigaWRUV aQd aQaO\VWV ZheQ

cRQdXcWiQg iQYeVWigaWiRQV RQ WeOecRPPXQicaWiRQ QeWZRUNV.

LegaO AVSecWV Rf EQVXUiQg GeQeWic SecXUiW\ aQd SafeW\ WiWhiQ Whe

BiRVRYeUeigQW\ Rf SWaWeV

37 IQWeUSRO CBRNE BiRWeUURUiVP PUeYeQWiRQ PURgUaP. URL:
hWWSV://ZZZ.iQWeUSRO.iQW/CUiPeV/TeUURUiVP/BiRWeUURUiVP.
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IQ Whe eUa Rf UaSid SURgUeVV iQ biRPediciQe aQd biRWechQRORg\, OegaO

gXaUaQWeeV Rf Whe hXPaQ beiQg iQWegUiW\ aQd Whe SURWecWiRQ Rf SaWieQWV¶ UighWV aUe

eQVhUiQed iQ Whe CRQYeQWiRQ fRU Whe PURWecWiRQ Rf HXPaQ RighWV aQd DigQiW\ Rf

Whe HXPaQ BeiQg ZiWh UegaUd WR Whe ASSOicaWiRQ Rf BiRORg\ aQd MediciQe:

CRQYeQWiRQ RQ HXPaQ RighWV aQd BiRPediciQe (ETS NR. 164) Rf 1997 (Whe

OYiedR CRQYeQWiRQ).38 APRQg WheP aUe Whe SUiQciSOeV Rf biRVafeW\ aQd

YROXQWaU\ iQfRUPed cRQVeQW WR aQ\ PaQiSXOaWiRQ ZiWh hXPaQ geQeWic PaWeUiaOV,

iQcOXdiQg fRU PedicaO aQd UeVeaUch SXUSRVeV.39 GXaUaQWeeV Rf UeVSecW fRU hXPaQ

UighWV aQd fXQdaPeQWaO fUeedRPV aQd eQVXUiQg fUeedRP Rf UeVeaUch ZeUe

fRUPXOaWed iQ Whe UNESCO UQiYeUVaO DecOaUaWiRQ RQ Whe HXPaQ GeQRPe aQd

HXPaQ RighWV Rf 1997. ThiV dRcXPeQW ZeQW fXUWheU WhaQ Whe OYiedR

CRQYeQWiRQ, ePShaVi]iQg WhaW a SeUVRQaOiW\ caQQRW be UedXced WR hiV/heU geQeWic

chaUacWeUiVWicV. The DecOaUaWiRQ VWUeVVeV iPPXWabOe UeVSecW fRU SeUVRQaO

XQiTXeQeVV. IQ Whe 21VW ceQWXU\, eYeU\RQe haV a fXQdaPeQWaO UighW WR UeVSecW fRU

WheiU digQiW\ aQd VXbMecWiYe UighWV, UegaUdOeVV Rf geQeWic chaUacWeUiVWicV, aV ZeOO

aV Whe UighW WR SURWecW WheiU geQeWic daWa [8]. BRWh SUiQciSOeV Rf cRQfideQWiaOiW\

aQd QRQ-diVcUiPiQaWiRQ baVed RQ geQeWic chaUacWeUiVWicV aUe fi[ed iQ AUWicOeV 6

aQd 7 Rf Whe DecOaUaWiRQ.

TRda\, PiOOiRQV Rf SeRSOe iQ Whe ZRUOd aUe VXffeUiQg fURP VeUiRXV

chURPRVRPaO diVeaVeV, geQeWic PXWaWiRQV, aQd PRQRgeQic diVRUdeUV (diVRUdeUV iQ

Whe geQRPe VWUXcWXUe) VXch aV PXVcXOaU d\VWURSh\, caQceU, DRZQ V\QdURPe,

c\VWic fibURViV, eWc. NeZ WechQRORg\ Rf CRISPR-CaV9 geQRPe PRdificaWiRQ

SURPiVeV a bUeaNWhURXgh iQ Whe WUeaWPeQW Rf WheVe diVeaVeV. UViQg WhiV

39 AOUead\ aW Whe NXUePbeUg WUiaO ZheUe 23 GeUPaQ PedicaO VcieQWiVWV ZeUe accXVed Rf cRQdXcWiQg cUXeO aQd
iQhXPaQ e[SeUiPeQWV RQ SUiVRQeUV Rf ZaU, Whe e[SeUiPeQWV RQ a SeUVRQ ZiWhRXW hiV/heU YROXQWaU\ cRQVeQW ZeUe
VWUicWO\ SURhibiWed (Whe NXUePbeUg PUiQciSOe).

38 CRQYeQWiRQ fRU Whe PURWecWiRQ Rf HXPaQ RighWV aQd DigQiW\ Rf Whe HXPaQ BeiQg ZiWh UegaUd WR Whe
ASSOicaWiRQ Rf BiRORg\ aQd MediciQe: CRQYeQWiRQ RQ HXPaQ RighWV aQd BiRPediciQe (OYiedR, 4.IV.1997).
URL: hWWSV://UP.cRe.iQW/168007cf98. OQ 24 JaQXaU\ 2002, Whe AddiWiRQaO PURWRcRO RQ TUaQVSOaQWaWiRQ Rf
OUgaQV aQd TiVVXeV Rf HXPaQ OUigiQ ZaV VigQed iQ SWUaVbXUg. OQ 25 JaQXaU\ 2005, Whe PURWRcRO WR Whe
CRQYeQWiRQ RQ HXPaQ RighWV aQd BiRPediciQe, cRQceUQiQg BiRPedicaO ReVeaUch, ZaV added. The RXVViaQ
FedeUaWiRQ iV a SaUW\ QeiWheU WR Whe CRQYeQWiRQ QRU WR iWV PURWRcROV.
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WechQRORg\, iW iV SRVVibOe WR PRdif\ aQ\ RUgaQiVP RQ EaUWh aQd ediW aQ\ geQe iQ

MXVW a feZ hRXUV. OQ WRS Rf iW, WhiV ZiOO cRVW QR PRUe WhaQ fifW\ dROOaUV. The QeZ

geQe-ediWiQg WechQRORg\ iV RfWeQ caOOed geQe VciVVRUV.40

PRWeQWiaOO\, a CRISPR aWWacN caQ eYeQ VWRS Whe deYeORSPeQW Rf HIV.

TRda\, VcieQWiVWV haYe VWaUWed ZRUNiQg RQ a CRISPR V\VWeP aiPed aW cRXQWeUiQg

COVID-19. TheUefRUe, cRPPeUciaO aQd OegaO iQWeUeVWV iQ WhiV WechQRORg\ aUe

RQO\ iQcUeaViQg. TheVe iQWeUeVWV WUiggeUed VWXdieV iQ Whe fieOd Rf QeZO\-aSSeaUed

biROaZ aQd becaPe Whe gURXQd fRU SaWeQW ZaUV.

BiROaZ UegXOaWeV aQ e[WeQViYe V\VWeP Rf OegaO UeOaWiRQV iQ Whe VSheUe Rf

ecRORg\ aQd VRciRbiRORg\, biRPediciQe aQd QeXURSh\ViRORg\, geQeWicV aQd

geQRPicV, eWc. FURP Whe YieZ Rf biRSROiWiciaQV [17] aQd OaZ\eUV, WheVe aVSecWV

aUe geWWiQg addiWiRQaO eWhicaO aQd SUacWicaO OegaO VhadeV [4].

IQ Whe PRdeUQ SeUiRd, Whe OegaO dRcWUiQe haV geQeUaWed a QeZ VXb-bUaQch

Rf iQWeUQaWiRQaO biROaZ. ThiV iV Whe OegaO UegXOaWiRQ Rf geQRPic VWXdieV aQd Whe

SUacWice Rf UefeUUiQg WR WheiU UeVXOWV (geQRPic OaZ). GeQRPic OaZ Pa\ cRYeU Whe

fROORZiQg aUeaV Rf OegaO UegXOaWiRQ: 1) hXPaQ geQeWic ideQWiW\, OegaO SURWecWiRQ Rf

SeUVRQaO daWa aQd aQRQ\PiW\ Rf geQRPic iQfRUPaWiRQ; Whe UighW QRW WR NQRZ \RXU

geQeWic PaNeXS; big daWa geQRPicV; geQRPic VecXUiW\ aQd OegaO UeVSRQVibiOiW\;

SURhibiWiRQ Rf geQeWic ZeaSRQV (geQRPRcide); 2) geQRPic UegiVWUaWiRQ aQd

geQeWic WeVWiQg, iQcOXdiQg geQe VcUeeQiQg, PRQiWRUiQg, DNA fiQgeUSUiQWiQg, aQd

fRUeQVic geQeWic e[aPiQaWiRQ; 3) OegaO VWaWXV Rf SeUVRQV SaUWiciSaWiQg iQ geQRPic

UeVeaUch; PedicaO, WechQicaO, aQd biReWhicaO aVSecWV Rf geQRPic UeVeaUch,

iQcOXdiQg geQeWic ediWiQg aQd geQeWic eQgiQeeUiQg; ³GeQRPic ReVeaUch CRde´,

³NXUePbeUg CRde´; 4) SURYiViRQ Rf VeUYiceV fRU SURceVViQg, VWRUage aQd

iPSOePeQWaWiRQ Rf Whe geQRPic UeVeaUch UeVXOWV; SaWeQWiQg aQd cRQVXPeU PaUNeW,

ciUcXOaWiRQ Rf geQeWic daWa; aSSOicaWiRQ Rf DNA WechQRORgieV iQ geQeaORg\,

SaOeRQWRORg\, geQeWic ceUWificaWiRQ, geQe WheUaS\, biRPediciQe, VSRUWV, eWc.

40 COXVWeUed UegXOaUO\ iQWeUVSaced VhRUW SaOiQdURPic UeSeaWV, aV a geQRPe ediWiQg WRRO, PaNe iW SRVVibOe WR deOeWe,
add, RU PRdif\ DNA VeTXeQceV (SRQWheiPeU, 2015:413±414).
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IQ geQeUaO, iW iV beOieYed WhaW biReWhicV haV beeQ SURYRNed b\ WhUee

aVSecWV: 1) Whe ePeUgeQce Rf a QeZ SaUadigP Rf hXPaQ UighWV iQ Whe SRVW-ZaU

ZRUOd aQd Whe ciYiO UighWV PRYePeQW, ePbUaciQg Whe fieOd Rf PediciQe aQd

heaOWh; 2) Whe UaSid deYeORSPeQW aQd PRUaO XQceUWaiQW\ iQ VcieQWific aQd

WechQRORgicaO SURgUeVV, iWV cRQVeTXeQceV fRU Whe VXUYiYaO Rf Whe hXPaQ Uace aQd

hXPaQ ZeOO-beiQg aV ZeOO aV cRQceUQ abRXW Whe UighWV Rf fXWXUe geQeUaWiRQV; 3)

SURbOePV Rf MXVWice iQ biRPediciQe aQd Whe iPSOePeQWaWiRQ Rf Whe UighW WR

MXdiciaO SURWecWiRQ aQd acceVV WR PedicaO VeUYiceV.

IW VhRXOd be QRWed WhaW a QXPbeU Rf PedicaO VeUYiceV aUe cUiPiQaOi]ed iQ

YaUiRXV cRXQWUieV Rf Whe ZRUOd (VXUURgac\, WUafficNiQg iQ hXPaQ RUgaQV, WiVVXeV,

aQd ceOOV aV ZeOO aV iQdXced abRUWiRQV). WheQ WheVe VeUYiceV aUe SURYided

iOOegaOO\, Whe\ SRVe a diUecW WhUeaW WR hXPaQ biRVafeW\. TaNiQg WhiV facW iQWR

cRQVideUaWiRQ, hXPaQ biRVafeW\ VhRXOd be XQdeUVWRRd aV Whe QRUPaO fXQcWiRQiQg

Rf Whe hXPaQ bRd\ fURP Whe SRiQW Rf Sh\ViRORg\, Whe iQWegUiW\, aQd iQYiROabiOiW\

Rf Whe hXPaQ bRd\. ThiV PighW heOS SURWecW SeRSOe fURP YaUiRXV fRUPV Rf

e[SORiWaWiRQ diUecWO\ UeOaWed WR PedicaO iQWeUYeQWiRQV. BiRVafeW\, iQ RXU RSiQiRQ,

haV WR dR ZiWh Whe gXaUaQWee aQd SURWecWiRQ Rf VRPaWic hXPaQ UighWV. CUiPiQaO

aWWacNV RQ VRPaWic UighWV eQdaQgeU Whe biRORgicaO ZeOO-beiQg Rf Whe iQdiYidXaO.

FRU iQVWaQce, E.V. TaUaV\aQWV VWXdieV iQ deWaiO Whe iQWeUQaWiRQaO OegaO baViV fRU Whe

SURWecWiRQ aQd SURPRWiRQ Rf hXPaQ UighWV agaiQVW Whe bacNdURS Rf biRPedicaO

UeVeaUch aQd iWV VigQificaQce fRU Whe V\VWeP Rf hXPaQ UighWV geQeUaWiRQV [20].

OYeU Whe SaVW decade, WheUe haV beeQ a UaSid deYeORSPeQW Rf biReWhicV aW

Whe iQWeUQaWiRQaO aQd UegiRQaO OeYeOV. AV a UeVXOW, Whe ECHR haV cRQVideUed a

QXPbeU Rf cRUUeVSRQdiQg caVeV. FURP WiPe WR WiPe, Whe ECHR UePiQdV WhaW,

XQdeU AUWicOe 2 Rf Whe EXURSeaQ CRQYeQWiRQ fRU Whe PURWecWiRQ Rf HXPaQ RighWV

aQd FXQdaPeQWaO FUeedRPV Rf 1950, Whe PePbeU SWaWeV Rf Whe CRXQciO Rf

EXURSe aUe RbOiged WR SURWecW eYeU\RQe¶V UighW WR Oife. MRUeRYeU, Whe digQiW\ Rf

Whe hXPaQ beiQg PXVW be SURWecWed fURP SRVVibOe PiVXVe WUiggeUed b\ VcieQWific

SURgUeVV [21].
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IQ Whe 21VW ceQWXU\, Whe SURbOeP Rf hXPaQ geQRPe PRdificaWiRQV haV

becRPe RQe Rf Whe PRVW cUXciaO iVVXeV [16]. ChaQgeV iQ geUP ceOOV (UeSURdXcWiYe

ceOOV, iQcOXdiQg hXPaQ ePbU\RV, eggV, VSeUPaWR]Ra, aQd WheiU SURgeQiWRU ceOOV)

ZiOO be iQheUiWed b\ Whe SaWieQW¶V deVceQdaQWV. ThiV PeaQV iQWeUfeUeQce iQ Whe

OiYeV Rf fXWXUe geQeUaWiRQV ZhR did QRW cRQVeQW WR VXch aQ iQYaViRQ Rf WheiU

geQRPe [21]. ThiV iV aOVR aQ aWWacN RQ Whe YeU\ SUiQciSOe Rf hXPaQ biRORgicaO

diYeUViW\ [18].

IQ DecePbeU 2018, WHO eVWabOiVhed a gORbaO PXOWi-diVciSOiQaU\ e[SeUW

SaQeO WR e[aPiQe Whe VcieQWific, eWhicaO, VRciaO, aQd OegaO chaOOeQgeV aVVRciaWed

ZiWh hXPaQ geQRPe ediWiQg (bRWh VRPaWic aQd geUP ceOO).41 The SaQeO iV

eQgaged iQ UeYieZiQg Whe OiWeUaWXUe RQ Whe VWaWe Rf Whe UeVeaUch aQd iWV

aSSOicaWiRQV aV ZeOO aV VRcieWaO aWWiWXdeV WRZaUdV diffeUeQW XVeV Rf Whe WechQRORg\.

The e[SeUW SaQeO iV VXSSRVed WR SUeSaUe UecRPPeQdaWiRQV fRU WHO RQ

aSSURSUiaWe RYeUVighW aQd gRYeUQaQce PechaQiVPV bRWh aW Whe QaWiRQaO aQd

iQWeUQaWiRQaO OeYeOV. The SXUSRVe Rf WhiV ZRUN iV WR XQdeUVWaQd hRZ WR SURPRWe

WUaQVSaUeQc\ aQd WUXVWZRUWh\ SUacWiceV aQd hRZ WR eQVXUe aSSURSUiaWe

UiVN/beQefiW aVVeVVPeQWV aUe SeUfRUPed SUiRU WR aQ\ deciViRQ RQ Whe aXWhRUi]aWiRQ

Rf aQ\ geQe PRdificaWiRQ WechQRORgieV.

The EXURSeaQ UQiRQ haV adRSWed a QXPbeU Rf RegXOaWiRQV, cRYeUiQg

geQRPe ediWiQg.42 FRU e[aPSOe, RegXOaWiRQ NR. 536/2014 Rf Whe EXURSeaQ

PaUOiaPeQW aQd Rf Whe EXURSeaQ CRXQciO Rf ASUiO 16, 2014, RQ cOiQicaO WUiaOV RQ

PediciQaO SURdXcWV fRU hXPaQ XVe diUecWO\ SURhibiWV caUU\iQg RXW cOiQicaO WUiaOV

42 DiUecWiYe 2004/23/EC RQ VeWWiQg VWaQdaUdV Rf TXaOiW\ aQd VafeW\ fRU Whe dRQaWiRQ, SURcXUePeQW, WeVWiQg,
SURceVViQg, SUeVeUYaWiRQ, VWRUage aQd diVWUibXWiRQ Rf hXPaQ WiVVXeV aQd ceOOV. URL:
hWWSV://eXU-Oe[.eXURSa.eX/Le[UUiSeUY/Le[UUiSeUY.dR?XUi=OJ:L:2007:324:0121:0137:eQ:PDF; RegXOaWiRQ (EC)
NR 1394/2007 RQ AdYaQced TheUaS\ MediciQaO PURdXcWV; DiUecWiYe 2001/20/EC RQ Whe aSSUR[iPaWiRQ Rf Whe
OaZV, UegXOaWiRQV aQd adPiQiVWUaWiYe SURYiViRQV Rf Whe MePbeU SWaWeV UeOaWiQg WR Whe iPSOePeQWaWiRQ Rf GRRd
COiQicaO PUacWice iQ Whe cRQdXcW Rf cOiQicaO WUiaOV RQ PediciQaO SURdXcWV fRU hXPaQ XVe (AUW. 9 SaUa. 6). URL:
hWWSV://eXU-Oe[.eXURSa.eX/OegaO-cRQWeQW/EN/TXT/?XUi=ceOe[%3A32001L0020

41 WHO eVWabOiVhiQg e[SeUW SaQeO WR deYeORS gORbaO VWaQdaUdV fRU gRYeUQaQce aQd RYeUVighW Rf hXPaQ geQe
ediWiQg. URL:
hWWSV://ZZZ.heaOWh\VRch.cRP/heaOWh/geQeUaO/ZhR-eVWabOiVhiQg-e[SeUW-SaQeO-WR-deYeORS-gORbaO-VWaQdaUdV-fRU-gRY
eUQaQce-aQd-RYeUVighW-Rf-hXPaQ-geQe-ediWiQg/.
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WhURXgh geQe WheUaSieV if Whe\ UeVXOW iQ PRdificaWiRQV WR Whe VXbMecW'V geUP OiQe

geQeWic ideQWiW\ (AUWicOe 90).43

EQVXUiQg EQYiURQPeQWaO, BiRORgicaO, aQd FRRd SafeW\ iQ Whe CRQWe[W Rf GMO

fRRdV iQ Whe EU

FRRd aQd eQYiURQPeQWaO SURWecWiRQ iVVXeV aUe ZiWhiQ Whe aUeaV Rf VhaUed

cRPSeWeQce Rf Whe EU aQd Whe PePbeU SWaWeV. We VhRXOd QRWice WhaW

SUeSaUedQeVV agaiQVW biRWeUURUiVP iQ fRRd aQd agUicXOWXUe SURdXcWiRQ iV beWWeU

aW Whe EXURSeaQ UQiRQ (EU) OeYeO WhaQ fRU hXPaQ heaOWh.

The EU eQYiURQPeQWaO SROic\ RQ GM gUaiQ cURSV cRPbiQeV SURdXcWiRQ

aQd cRQVXPSWiRQ SROicieV. The EU SURPRWeV QeZ fRRd WechQRORgieV aQd

iQVWUXcWiRQV fRU fRRd diVWUibXWiRQ, eOiPiQaWiQg SRWeQWiaO eQYiURQPeQWaO UiVNV

UeOaWed WR GMO SURdXcWiRQ.

The EU aQd Whe US aUe VWiOO Whe PaiQ ceQWeUV fRU VhaSiQg Whe SROic\ WR

UegXOaWe Whe GM fRRd PaUNeWV aQd eQYiURQPeQWaO fUieQdOiQeVV Rf GM fRRdV.

WiWh Whe gURZWh Rf biRWechQRORgieV, Whe EU V\VWeP Rf UegXOaWiQg Whe SURdXcWiRQ

aQd diVWUibXWiRQ Rf GM fRRdV iV aOVR dUaPaWicaOO\ chaQgiQg. The fieOd Rf geQeWic

UeVeaUch aQd geQRPic PRdificaWiRQV Rf OiYiQg RUgaQiVPV iV Whe aUea ZiWh Whe

VWUicWeVW OegiVOaWiRQ (iQcOXdiQg VXch cRXQWUieV aV NRUZa\, IceOaQd, aQd

SZiW]eUOaQd). NRQeWheOeVV, GMOV aUe VWiOO XVed fRU agUicXOWXUe, fRRdV, aQd

cRQVXPeU gRRdV SURdXcWiRQ iQ WhRVe cRXQWUieV. IQ EXURSe, aQ\ fRRdV, cRQWaiQiQg

PRUe WhaQ 0.9% Rf aXWhRUi]ed GMOV aUe cRQVideUed WR be geQeWicaOO\ PRdified.

The OiPiW Rf GMOV WhaW haYe QRW beeQ aXWhRUi]ed \eW iV 0.5%. BefRUe beiQg

SOaced RQ EXURSeaQ PaUNeWV, VXch fRRdV PXVW haYe a VSeciaO SacNage OabeOiQg,

Zhich iV VXSSRVed WR iQfRUP SRWeQWiaO cRQVXPeUV abRXW Whe geQeWicaOO\ PRdified

Å3 RegXOaWiRQ (EU) NR. 536/2014 RQ cOiQicaO WUiaOV RQ PediciQaO SURdXcWV fRU hXPaQ XVe, aQd UeSeaOiQg DiUecWiYe
2001/20/EC. URL: hWWSV://ec.eXURSa.eX/heaOWh/hXPaQ-XVe/cOiQicaO-WUiaOV/UegXOaWiRQ_eQ
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QaWXUe Rf a SURdXcW.44 The ViWXaWiRQ iV TXiWe diffeUeQW iQ Whe USA, CaQada, aQd

AUgeQWiQa ZheUe OabeOiQg iV UeTXiUed RQO\ if WheUe iV a VigQificaQW chaQge iQ Whe

TXaOiW\ Rf Whe SURdXcW RU aQ\ heaOWh UiVN (e.g., aOOeUgieV) [14].

MRVW EU PePbeU SWaWeV haYe adRSWed cRPSUeheQViYe OegiVOaWiRQ WR

UegXOaWe VXch iVVXeV aV GMO OiceQViQg, haQdOiQg Rf GM fRRdV aQd VafeW\

UeTXiUePeQWV iQ Whe fieOd Rf OiYiQg RUgaQiVP geQeWicV.

MRUeRYeU, Whe cRQYeQWiRQaO (VXSUaQaWiRQaO) OeYeO Rf UegXOaWiRQ aQd Whe

ideRORgicaO OeYeO Rf cRPPXQiWaUiaQ biRSROiWicV deYeORSPeQW iQ Whe UegiRQ aUe

aOVR beiQg bXiOW XS [4]. The 1997 CRXQciO Rf EXURSe CRQYeQWiRQ fRU Whe

PURWecWiRQ Rf HXPaQ RighWV aQd DigQiW\ Rf Whe HXPaQ BeiQg ZiWh UegaUd WR Whe

ASSOicaWiRQ Rf BiRORg\ aQd MediciQe: CRQYeQWiRQ RQ HXPaQ RighWV aQd

BiRPediciQe (ETS NR. 164) ZaV Whe fiUVW WR addUeVV biRVafeW\ iVVXeV aW VXch a

high OeYeO iQ Whe cRQWe[W Rf PaQiSXOaWiRQV ZiWh geQeWic PaWeUiaOV, iQcOXdiQg

PedicaO aQd UeVeaUch SXUSRVeV. The CRQYeQWiRQ gUaQWed Whe ECHR aQ aXWhRUiW\

WR giYe adYiVRU\ RSiQiRQV RQ OegaO TXeVWiRQV aVVRciaWed ZiWh Whe SURWecWiRQ Rf Whe

fRXUWh geQeUaWiRQ Rf hXPaQ UighWV.

IQ facW, Whe EU haV Whe VWUicWeVW OegaO UegXOaWiRQV aQd UeVWUicWiRQV RQ GMOV

iQ Whe ZRUOd. 45

The XQified UXOeV baVed RQ RegXOaWiRQ (EC) 1829/2003 aUe eVSeciaOO\

iPSRUWaQW. ThiV iQVWUXPeQW, Zhich WaNeV iQWR accRXQW Whe WTO UXOeV aQd

UegXOaWiRQV aV ZeOO aV Whe UeTXiUePeQWV Rf Whe CaUWageQa PURWRcRO RQ BiRVafeW\

Rf 2000, iV cRQVideUed WR be Whe PaiQ WRRO fRU UegXOaWiQg Whe SURdXcWiRQ aQd

45 The PRVW iPSRUWaQW EU OegaO iQVWUXPeQWV, cRYeUiQg Whe VSheUe iQ TXeVWiRQ, aUe Whe fROORZiQg: DiUecWiYe
2001/18/EC RQ Whe deOibeUaWe UeOeaVe Rf GMOV iQWR Whe eQYiURQPeQW; RegXOaWiRQ (EC) 1829/2003 RQ geQeWicaOO\
PRdified fRRd aQd feed; DiUecWiYe (EU) 2015/412 aPeQdiQg DiUecWiYe 2001/18/EC aV UegaUdV Whe SRVVibiOiW\ fRU
Whe MePbeU SWaWeV WR UeVWUicW RU SURhibiW Whe cXOWiYaWiRQ Rf GMOV iQ WheiU WeUUiWRU\; RegXOaWiRQ (EC) 1830/2003
cRQceUQiQg Whe WUaceabiOiW\ aQd OabeOOiQg Rf geQeWicaOO\ PRdified RUgaQiVPV aQd Whe WUaceabiOiW\ Rf fRRd aQd feed
SURdXcWV SURdXced fURP geQeWicaOO\ PRdified RUgaQiVPV; DiUecWiYe 2009/41/EC RQ cRQWaiQed XVe Rf geQeWicaOO\
PRdified PicUR-RUgaQiVPV; aQd RegXOaWiRQ (EC) 1946/2003 RQ WUaQVbRXQdaU\ PRYePeQWV Rf GMOV. The
CRPPiVViRQ DiUecWiYe (EU) 2018/350 Rf 8 MaUch 2018 aPeQdiQg DiUecWiYe 2001/18/EC Rf Whe EXURSeaQ
PaUOiaPeQW aQd Rf Whe CRXQciO aV UegaUdV Whe eQYiURQPeQWaO UiVN aVVeVVPeQW Rf geQeWicaOO\ PRdified RUgaQiVPV.

44 EXURSeaQ CRPPiVViRQ. QXeVWiRQV aQd aQVZeUV RQ Whe UegXOaWiRQ Rf GMOV iQ Whe EU (MePR/02/160-REV).
BUXVVeOV, 2003.
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diVWUibXWiRQ Rf GM fRRdV iQ Whe EU. IW iV Whe baViV fRU deciViRQV RQ Whe SOacePeQW

Rf GMOV RQ Whe PaUNeWV ZiWhiQ Whe eQWiUe EU.

IQ geQeUaO, SaQ-EXURSeaQ ecRORgicaO UegXOaWiRQV aVVXPe WhaW aOO GMOV aUe

UecRgQi]ed aV QRYeO fRRdV. The EXURSeaQ FRRd SafeW\ AXWhRUiW\ (EFSA)

cRQdXcWV a cRPSUeheQViYe aQd VcieQWificaOO\ baVed aVVeVVPeQWV Rf fRRdV baVed

RQ Whe fROORZiQg cUiWeUia: VafeW\, fUeedRP Rf chRice, OabeOiQg, aQd SOace Rf

PaQXfacWXUe. IQ addiWiRQ, Whe EXURSeaQ PaUOiaPeQW¶V CRPPiWWee RQ Whe

EQYiURQPeQWaO, PXbOic HeaOWh, aQd CRQVXPeU PURWecWiRQ haV aSSURYed Whe

³VafeW\ fiUVW´ VWaQdaUd fRU GMOV. ThaW PeaQV UeVSRQVibiOiW\ fRU aQ\ deWUiPeQWaO

heaOWh cRQVeTXeQceV, VWePPiQg fURP GMOV.

IQ Whe SUacWice Rf Whe EXURSeaQ CRXUW Rf JXVWice iQ LX[ePbRXUg, Whe

fROORZiQg OaQdPaUN deciViRQ Rf JXO\ 25, 2018 iV YeU\ ZeOO NQRZQ. AccRUdiQg WR

iW, fRRd VXSSOieUV iQ Whe EU, ZRUNiQg ZiWh geQeWic eQgiQeeUiQg WechQRORgieV,

PXVW VWUicWO\ adheUe WR Whe UQiRQ¶V VWaQdaUdV fRU Whe XVe Rf GMOV iQ Whe fRRd

iQdXVWU\. The caVe ZaV abRXW Whe XVe Rf diUecWed PXWageQeViV WechQiTXeV, Zhich

ZeUe baVed RQ aUWificiaO chaQgeV iQ Whe SOaQW DNA aQd Whe UePRYaO Rf VRPe Rf iWV

SaUWV. ThiV ZaV dRQe WR iPSURYe Whe ecRQRPic aQd biRORgicaO iQdicaWRUV aQd

\ieOdV. The UeSUeVeQWaWiYeV Rf Whe FUeQch AVVRciaWiRQ Rf AgUicXOWXUaO PURdXceUV

ZeUe Whe fiUVW WR VRXQd Whe aOaUP aQd fiOe a OaZVXiW. The\ ZeUe ZRUUied abRXW Whe

Vide effecWV Rf PXWageQeViV fRU hXPaQV, aQiPaOV, aQd Whe eQYiURQPeQW.

AccRUdiQg WR Whe CJEU deciViRQ, aOO agUicXOWXUaO SURdXceUV ZhR diVWUibXWe fRRdV

RbWaiQed WhURXgh PXWageQeViV PXVW OabeO WheP aV GM fRRdV.

NR OeVV iPSRUWaQW iV Whe SUecaXWiRQaU\ SUiQciSOe SURcOaiPed iQ Whe ECJ

deciViRQ Rf SeSWePbeU 13, 2017. The fiQaO YeUdicW VWaWed WhaW iW ZRXOd haYe beeQ

SRVVibOe WR SURhibiW Whe cXOWiYaWiRQ Rf GM fRRdV RQO\ if WheUe ZaV VWURQg

VcieQWific eYideQce Rf WheiU haUP WR hXPaQ heaOWh. IQ WhaW caVe, Whe iQWeUeVWV Rf

Whe IWaOiaQ GRYeUQPeQW aQd Whe MRQVaQWR CRPSaQ\ (US), Zhich ZaV SURdXciQg

geQeWicaOO\ PRdified cRUQ, caPe iQWR cRQfOicW. AccRUdiQg IWaOiaQ VcieQWiVWV, Whe

APeUicaQ geQeWicaOO\ PRdified cRUQ ZaV haUPfXO WR hXPaQ heaOWh. NRQeWheOeVV,

A7HENAS - AQR ;II - 9RO. I ± 2023 (ISSN 2316-1833)



Whe EFSA cRQcOXded WhaW WheUe ZaV QR VcieQWific eYideQce Rf Whe daQgeU. The

ECJ fRXQd WhaW Whe EU UXOeV RQ Whe GM fRRdV aQd GM feedV ZeUe aiPed WR

eQVXUe a high VWaQdaUd Rf hXPaQ heaOWh SURWecWiRQ aQd Whe VPRRWh fXQcWiRQiQg Rf

Whe iQWeUQaO PaUNeW. CRQVeTXeQWO\, accRUdiQg WR Whe JXVWiceV¶ RSiQiRQ, iW iV

SRVVibOe WR cRPSOeWeO\ SURhibiW GM fRRdV RQO\ if WheUe iV iQdiVSXWabOe eYideQce

Rf Whe VXbVWaQWiaO heaOWh UiVN aVVRciaWed ZiWh WheP.

CRPSXWaWiRQaO VeOecWiRQ iV becRPiQg a SURPiViQg aUea Rf OegaO UegXOaWiRQ,

Zhich iQ Whe QeaU fXWXUe Pa\ UeSOace geQeWic PRdificaWiRQ Rf fRRdV aQd RWheU

biRWechQRORgieV. B\ QRZ, cRPSXWaWiRQaO VeOecWiRQ PaNeV iW SRVVibOe WR deYeORS

SURPiViQg SOaQW YaUieWieV ZiWhRXW geQeWic PRdificaWiRQV. The WechQiTXe UeOieV

RQO\ RQ iQfRUPaWiRQ fURP VeQVRUV aQd AI aOgRUiWhPV [23].

EQVXUiQg BiRVafeW\ iQ Whe RXVViaQ FedeUaWiRQ

CXUUeQWO\, Whe PaiQ OaZV aQd UegXOaWiRQV, cRYeUiQg biRWechQRORg\ iQ

RXVVia, aUe Whe fROORZiQg: Whe PUeVideQWiaO DecUee ³OQ MeaVXUeV WR IPSOePeQW

Whe SWaWe ScieQWific aQd TechQicaO PROic\ iQ Whe FieOd Rf EQYiURQPeQWaO

DeYeORSPeQW Rf Whe RXVViaQ FedeUaWiRQ aQd COiPaWe ChaQge´ Rf 8 FebUXaU\

2021; Whe FedeUaO LaZ ³OQ BiRORgicaO SafeW\ iQ Whe RXVViaQ FedeUaWiRQ´ Rf 30

DecePbeU 2020; Whe FRUeVW CRde Rf Whe RXVViaQ FedeUaWiRQ; Whe FedeUaO LaZ

³OQ APeQdPeQWV WR Whe LaZ RQ SWaWe RegXOaWiRQ Rf PURdXcWiRQ aQd SaOeV

Rf EWhaQRO, AOcRhROic BeYeUageV, aQd AOcRhRO-CRQWaiQiQg PURdXcWV´ Rf 28

NRYePbeU 2018; Whe QeZ SWUaWeg\ fRU Whe deYeORSPeQW Rf fRUeVWU\ cRPSOe[ iQ

RXVViaQ FedeUaWiRQ XQWiO 2030; Whe FedeUaO LaZ ³OQ APeQdiQg CeUWaiQ

LegiVOaWiYe AcWV Rf Whe RXVViaQ FedeUaWiRQ WR IPSURYe SWaWe RegXOaWiRQ

Rf GeQeWic EQgiQeeUiQg AcWiYiW\´ Rf 3 JXO\ 2016; Whe FedeUaO LaZ ³OQ

BiRPedicaO CeOO PURdXcWV´ Rf 23 JXQe 2016 aPeQded b\ Whe FedeUaO LaZ ³OQ

APeQdPeQWV WR CeUWaiQ LegiVOaWiYe AcWV Rf Whe RXVViaQ FedeUaWiRQ RQ Whe IVVXe

Rf CiUcXOaWiRQ Rf BiRPedicaO CeOO PURdXcWV´ Rf 3 AXgXVW 2018.
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A OaQdPaUN OegaO eYeQW iV Whe adRSWiRQ Rf Whe FedeUaO LaZ ³OQ BiRVafeW\

iQ Whe RXVViaQ FedeUaWiRQ´ Rf 30 DecePbeU 2020. The LaZ UegXOaWeV biRVafeW\

acWiYiWieV iQ Whe RXVViaQ WeUUiWRUieV. RXVVia iV SOaQQiQg WR VeW XS a VWaWe

iQfRUPaWiRQ V\VWeP RQ biRVafeW\. The V\VWeP ZiOO heOS PRQiWRU biRORgicaO UiVNV

aV ZeOO aV deYeORSPeQWV iQ Whe fieOd Rf biRORg\, biRWechQRORg\, aQd geQeWicaOO\

PRdified fRRdV. The OaZ iQWURdXceV a Zide UaQge Rf WeUPV UeOaWed WR eQVXUiQg Whe

SURWecWiRQ Rf RXVViaQ ciWi]eQV agaiQVW biRORgicaO aQd chePicaO WhUeaWV. PUiRU WR

Whe adRSWiRQ Rf Whe LaZ, WheUe ZaV QR cRQceSWXaO fUaPeZRUN iQ RXVViaQ

OegiVOaWiRQ, defiQiQg acWiYiWieV fRU eQVXUiQg Whe biRVafeW\ Rf ciWi]eQV. The

VXbVWaQWiYe SaUW Rf Whe LaZ defiQeV Whe fRXQdaWiRQV Rf VWaWe SROic\ aQd Whe

SRZeUV Rf Whe fedeUaO aQd UegiRQaO aXWhRUiWieV iQ Whe aUea.

IQ addiWiRQ WR Whe XQified iQfRUPaWiRQ V\VWeP fRU PRQiWRUiQg aQd

cRQWUROOiQg Whe VSUead Rf iQfecWiRXV diVeaVeV, Whe LaZ iQWURdXceV VXUYeiOOaQce

RYeU Whe SURdXcWiRQ, cRQVXPSWiRQ, aQd cURVV-bRUdeU PRYePeQW Rf aQWiPicURbiaO

dUXgV WhaW caQ SURYRNe hXPaQ UeViVWaQce (iQVeQViWiYiW\) WR aQWibiRWicV. SXch

dUXgV ZiOO be aYaiOabOe RQO\ RQ a dRcWRU¶V SUeVcUiSWiRQ. The LaZ aOVR defiQeV

PeaVXUeV WR SUeYeQW WeUURUiVW aWWacNV aQd VabRWage WhURXgh Whe XVe Rf biRORgicaO

ZeaSRQV.

A dUafW fedeUaO OaZ ³OQ Whe LegaO FRXQdaWiRQV Rf BiReWhicV aQd

GXaUaQWeeV Rf IWV EQVXUiQg´ haV beeQ iQWURdXced iQ RXVVia.46 The dUafW OaZ

eVWabOiVheV Whe OegaO fRXQdaWiRQV Rf SWaWe SROic\ eWhicV iQ Whe fieOd Rf heaOWhcaUe.

IQ addiWiRQ, RXVVia haV XQdeUWaNeQ iQWeUQaWiRQaO RbOigaWiRQV RQ SeUVRQaO daWa

SURWecWiRQ. ThiV haV beeQ dRQe b\ adheUiQg WR Whe PURWRcRO, aPeQdiQg Whe

CRQYeQWiRQ fRU Whe PURWecWiRQ Rf IQdiYidXaOV ZiWh UegaUd WR AXWRPaWic

PURceVViQg Rf PeUVRQaO DaWa. The PURWRcRO eQVhUiQeV Whe SURWecWiRQ Rf QeZ

hXPaQ UighWV. IW cRQWaiQV UeTXiUePeQWV fRU Whe SUiQciSOeV Rf SURSRUWiRQaOiW\,

PiQiPi]aWiRQ, aQd OegaOiW\ Rf Whe cROOecWiRQ, SURceVViQg aQd VWRUage Rf SeUVRQaO

46 URL: hWWSV://baVe.gaUaQW.UX/3101506/
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daWa. A QeZ caWegRU\ Rf VeQViWiYe daWa haV beeQ iQWURdXced, i.e. geQeWic daWa.47

The FedeUaO SeUYice fRU SXUYeiOOaQce RQ CRQVXPeU RighWV PURWecWiRQ aQd

HXPaQ WeOObeiQg haV deYeORSed a dUafW OaZ RQ Whe iQcOXViRQ Rf geQeWic daWa iQWR

Whe cRQceSW Rf VSeciaO caWegRUieV Rf SeUVRQaO daWa. NeZ defiQiWiRQV cRYeU QeZ

ciWi]eQV¶ UighWV WR PaQage WheiU SeUVRQaO daWa dXUiQg WheiU SURceVViQg WhURXgh

PaWhePaWicaO aOgRUiWhPV, aUWificiaO iQWeOOigeQce, eWc. UQdeU Whe dUafW OaZ,

SeUVRQaO daWa RSeUaWRUV aUe RbOiged WR QRWif\ Whe aXWhRUi]ed VXSeUYiVRU\ bRd\

abRXW daWa OeaNV. A cOeaU UegiPe fRU cURVV-bRUdeU daWa fORZV iV aOVR fi[ed

WheUeiQ.48

CONCLUSION

IQ cXUUeQW iQWeUQaWiRQaO OaZ, Whe SURbOeP Rf adRSWiQg a PURWRcRO,

eVWabOiVhiQg aQ iQWeUQaWiRQaO cRQWURO PechaQiVP fRU YeUif\iQg SURhibiWiRQV RQ Whe

deYeORSPeQW, SURdXcWiRQ, aQd VWRcNSiOiQg Rf biRORgicaO ZeaSRQV iV RbYiRXV. The

aXWhRUV SRiQW WR Whe eYideQce Rf iPSURYiQg Whe YeUificaWiRQ PechaQiVP iQ

UeOaWiRQ WR biRORgicaO ageQWV. IQdeed, WhiV haV beeQ a debaWed iVVXe fRU a ORQg

WiPe. The CRQYeQWiRQ RQ Whe PURhibiWiRQ Rf Whe DeYeORSPeQW, PURdXcWiRQ,

SWRcNSiOiQg aQd UVe Rf ChePicaO WeaSRQV aQd RQ WheiU DeVWUXcWiRQ iQ 1993,49

Zhich cRQWaiQV a PechaQiVP fRU YeUif\iQg cRPSOiaQce ZiWh Whe SURhibiWiRQV Rf

Whe CRQYeQWiRQ, caQ be cRQVideUed a SUecedeQW fRU Whe effecWiYe UegXOaWiRQ Rf Whe

ciUcXOaWiRQ Rf ha]aUdRXV VXbVWaQceV aOO RYeU Whe ZRUOd. IQ 2013, dXUiQg Whe ZaU

iQ S\Uia, Whe iQWeUQaWiRQaO cRPPXQiW\ UeVRUWed WR WhiV PechaQiVP, XViQg iW aV a

49 The CRQYeQWiRQ RQ Whe PURhibiWiRQ Rf Whe DeYeORSPeQW, PURdXcWiRQ aQd SWRcNSiOiQg Rf BacWeUiRORgicaO
(BiRORgicaO) aQd TR[iQ WeaSRQV aQd RQ WheiU DeVWUXcWiRQ. URL:
hWWSV://ZZZ.XQ.RUg/eQ/geQRcideSUeYeQWiRQ/dRcXPeQWV/aWURciW\-cUiPeV/DRc.42_CRQY%20ChePicaO%20ZeaSRQV.
Sdf

48 OQ OcWRbeU 10, 2018, Whe UeSUeVeQWaWiYe Rf RXVVia VigQed Whe PURWRcRO, aPeQdiQg Whe CRQYeQWiRQ fRU Whe
PURWecWiRQ Rf IQdiYidXaOV ZiWh UegaUd WR AXWRPaWic PURceVViQg Rf PeUVRQaO DaWa. The SXUSRVe Rf Whe iQQRYaWiRQV
iV WR iQcUeaVe Whe degUee Rf SeUVRQaO daWa SURWecWiRQ aW Whe iQWeUQaWiRQaO OeYeO. The CRQYeQWiRQ iV cXUUeQWO\ Whe
RQO\ OegaOO\ biQdiQg fXQdaPeQWaO iQWeUQaWiRQaO dRcXPeQW RQ SeUVRQaO daWa SURWecWiRQ.

47 AUWicOe 5 Rf Whe RXVViaQ FedeUaO LaZ ³OQ PeUVRQaO DaWa´. URL:
hWWS://ZZZ.cRQVXOWaQW.UX/dRcXPeQW/cRQV_dRc_LAW_61801/
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SeacefXO PeaQV Rf UeVROYiQg iQWeUQaWiRQaO diVSXWeV deVcUibed iQ AUWicOe 33 Rf Whe

UN ChaUWeU. BiRORgicaO ZeaSRQV aUe a fXQdaPeQWaOO\ diffeUeQW chaOOeQge iQ

cRPSaUiVRQ WR QXcOeaU aQd chePicaO ZeaSRQV. DiSORPaWic aWWePSWV WR cUeaWe a

PURWRcRO WR Whe BWC haYe eQcRXQWeUed SROiWicaO aQd WechQicaO difficXOWieV. ThiV

facW SURYeV hRZ difficXOW iW iV WR e[eUciVe iQWeUQaWiRQaO cRQWURO RYeU biRORgicaO

ZeaSRQV.

The XVe Rf QeZ W\SeV Rf biRORgicaO ZeaSRQV b\ WeUURUiVW RUgaQi]aWiRQV

cRQVWiWXWeV a UeaO WhUeaW WR Whe SWaWeV Rf Whe ZRUOd. CRPbaWiQg biRWeUURUiVP iV

diffeUeQW fURP cRPbaWiQg chePicaO aQd QXcOeaU WeUURUiVP becaXVe iQ caVe Rf

biRWeUURUiVP Whe heaOWh Rf Whe QaWiRQ aQd Whe iQWegUiW\ Rf Whe heaOWhcaUe V\VWeP

aUe aW UiVN. The TXaOiW\ Rf Whe QaWiRQaO iQfUaVWUXcWXUe aQd SXbOic heaOWh

caSabiOiWieV aUe SUiRUiWi]ed fRU eQVXUiQg QaWiRQaO VecXUiW\ aQd defeQVe Rf Whe

cRXQWU\ iQ RUdeU WR cRPbaW biRWeUURUiVW aWWacNV.

AV YiWaO SUeUeTXiViWe Rf aQ\ iQdeSeQdeQW SWaWe, VRYeUeigQW\ aQd QaWiRQaO

VecXUiW\ aV a cRUe SaUW Rf iW, aUe faciQg QeZ chaOOeQgeV aQd WhUeaWV. The PRVW

cRPPRQO\ ciWed chaOOeQgeV aUe SheQRPeQa diUecWO\ UeOaWed WR hXPaQ aQd VRciaO

acWiYiWieV aQd, aV PaQ\ UeVeaUcheUV WhiQN, aUe PRUe eaViO\ SUeYeQWabOe dXe WR

WheiU VWURQg UeOiaQce RQ Whe ZiOO Rf SeRSOe. The RWheU chaOOeQgeV aUe UeOaWed WR

Whe hXPaQ acWiYiW\ iQdiUecWO\, VR, PaQagiQg Whe UiVNV iV difficXOW if QRW

iPSRVVibOe. ThXV, Whe fiUVW gURXS iQcOXdeV Whe \eaUO\ iQcUeaViQg PigUaWiRQ fORZV,

Whe gURZiQg ZeaOWh-gaS beWZeeQ SWaWeV, Whe gORbaO WeUURUiVW WhUeaW, acWV Rf

cROOecWiYe [eQRShRbia aQd iQWROeUaQce. TaONiQg abRXW chaOOeQgeV WhaW aUe ZeaNO\

RU QRW aW aOO deSeQdeQW RQ Whe ZiOO Rf iQdiYidXaOV aQd SWaWeV, UeVeaUcheV WeQd WR

iPSO\ e[WUa SOaQeWaU\ WhUeaWV, YiUaO aQd biRORgicaO ha]aUdV, gORbaO ZaUPiQg aQd

RWheU QaWXUaO diVaVWeUV. AV \RX caQ Vee, Whe QaWiRQaO VecXUiW\ Rf PaQ\ SWaWeV

cXUUeQWO\ deSeQdV RQ Whe facWRUV WhaW Qeed WR be VWXdied aQd aQaO\]ed WaNiQg iQWR

accRXQW QRW RQO\ Whe UaSidO\ chaQgiQg SROiWicaO eQYiURQPeQW bXW aOVR Whe

iQWURdXcWiRQ Rf Whe VWaWe-Rf-Whe-aUW WechQRORgieV.
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NRZada\V, WhaQNV WR PRdeUQ biRPedicaO WechQRORgieV WhaW haYe becRPe

UeOaWiYeO\ acceVVibOe, a SeUVRQ geWV Whe RSSRUWXQiW\ WR UecRYeU fURP a SaUWicXOaU

diVeaVe (WhURXgh Whe WUaQVSOaQWaWiRQ Rf a hXPaQ RUgaQ, WiVVXe, RU ceOO) aQd eYeQ

bXiOd XS a faPiO\ (iQ YiWUR feUWiOi]aWiRQ). HRZeYeU, WhiV VSheUe haV aOVR becRPe a

WRRO fRU RbWaiQiQg iOOegaO beQefiWV aQd hXPaQ UighWV YiROaWiRQV. SRciaO aQd

iQdiYidXaO biRVafeW\ iV WhUeaWeQed becaXVe PaQ\ VcieQWific aQd biRPedicaO

achieYePeQWV aUe QRW ZeOO UegXOaWed b\ OaZ iQ PRVW cRXQWUieV Rf Whe ZRUOd.

DeVSiWe Whe facW WhaW Whe iQWeUQaWiRQaO cRPPXQiW\ haV iQ RQe Za\ RU aQRWheU

UegXOaWed VRPe aVSecWV Rf VeUYiceV UeOaWed WR VXUURgac\, WUaQVSOaQWaWiRQ, aQd

abRUWiRQ, QeYeUWheOeVV, WheUe aUe QR XQified VRXUceV Rf OaZ WhaW cRXOd iQ a

XQifRUP Za\ PaNe iW SRVVibOe WR cRPbaW iQWeUQaWiRQaO cUiPe WhaW WhUeaWeQV

biRVafeW\ aQd biRVecXUiW\ aV ZeOO aV UeSURdXcWiYe aQd VRPaWic hXPaQ UighWV. The

aXWhRUV aOVR QRWed Whe QeceVViW\ Rf cRdificaWiRQ Rf iQWeUQaWiRQaO OaZ iQ Whe fieOd

Rf biReWhicV.

EffecWiYe PechaQiVPV VhRXOd be cUeaWed aQd eQVXUed aW Whe gORbaO aQd

UegiRQaO OeYeOV ZiWhiQ iQWeUQaWiRQaO cROOecWiYe VecXUiW\ RUgaQi]aWiRQV. A

CRPPiVViRQ VhRXOd be VeW XS WR iQYeVWigaWe biRVafeW\ cUiPeV.

IQ Whe adRSWed RXVViaQ FedeUaO LaZ ³OQ BiRORgicaO SafeW\ iQ Whe RXVViaQ

FedeUaWiRQ´, a VeSaUaWe SURYiViRQ iV deYRWed WR iQWeUQaWiRQaO cRRSeUaWiRQ iQ Whe

fieOd Rf biRVafeW\. RXVVia¶V fRUeigQ SROic\ iV fRcXVed RQ VWUeQgWheQiQg Whe UegiPe

Rf Whe CRQYeQWiRQ RQ Whe PURhibiWiRQ Rf Whe DeYeORSPeQW, PURdXcWiRQ aQd

SWRcNSiOiQg Rf BacWeUiRORgicaO (BiRORgicaO) aQd TR[iQ WeaSRQV aQd RQ TheiU

DeVWUXcWiRQ WR eQVXUe a cRPSOeWe SURhibiWiRQ Rf biRORgicaO ZeaSRQV. The PRVW

iPSRUWaQW RbMecWiYeV Rf Whe CRQYeQWiRQ aUe aOVR Whe iQYeVWigaWiRQ Rf caVeV UeOaWed

WR biRORgicaO aQd WR[iQ ZeaSRQV, SUeYeQWiRQ, ORcaOi]aWiRQ, aQd eOiPiQaWiRQ Rf

ePeUgeQcieV iQ Whe VSheUe Rf eQVXUiQg biRVafeW\ aQd biRVecXUiW\ aOO RYeU Whe

ZRUOd.
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