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BBELEHME. CreneHb 06paboTKu (MaHUMYNMPOBaAHMS) KNETOK, BXOASALLMX B COCTAB Ke-
TOYHbIX NPEeNapaToB, U BbIMONHIEMble UMW QYHKLMM NOCNE BBeAEHUS (rOMONOrMyHoe/
HeroMonorMyHoe NpUMeHeHe) onpeaensoT UX OTHECEHME K KNacCy TPAHCMNNAHTaTOB
WU BbICOKOTEXHOJOMMYHbIX JIeKapCTBEHHBIX MPENapaToB M, COOTBETCTBEHHO, 0CObeH-
HOCTMW perynMpoBaHus ux obpatieHus. B 3akoHomatenscTse EBpasnitickoro akoHoMu-
yeckoro coto3a (EASC) n Poccuiickoit depepauum B HacTosLwee BpEMS HEA0CTAaTOUHO
MOJTHO Pa3bACHEHbI TEPMUHbI KMUHUMATIbHbIE MAHUMYNSLMUY U KTOMONTIOTMYHOE/HEro-
MOJIOTMYHOE NMPUMEHEHMUEY, YTO MOXET CYXKWUTb NMPUUUHOM NPUMEHEHUS Y YenoBeKa
KNeTOYHbIX NpenapaToB C HeJ0Ka3aHHOM 6e30MacHOCTbI0 M 3DHEKTUBHOCTBIO.

LEJIb. CpaBHEHME MEXAYHAPOAHbIX M POCCUIACKMX NOAXOLOB K MHTEpPNpEeTaLmMmn Tep-
MWHOB «MMHUMAJIbHbIE MAHUMYNALUN», KTOMONOTMYHOE/HETOMONIOTUYHOE MPpUMeEHe-
HMe» Ha NpuMepe npenapaToB CTPOMabHO-BackynspHoi dpakummn (CBD) ¢ uenbio
Knaccudukaummn npenaparta 1 onpeaeneHns NyTu ero peryimpoBaHus.
OBCYXOEHUE. PaccmoTpeHbl M 0606LeHbl perynsTopHble noaxonbl Poccuiickoi
®epepaunn, EASC, CLLA n EC B 3aBMCMMOCTH OT K1accudukauim KneTouHbIX npena-
paToB MO CTEMEHW MAHWUMYNMPOBAHMUS BXOASALWMX B UX COCTAB K/IETOK M BbIMOMHSsE-
MbIX UMW DYHKLMIA nocie npuMeHeHus. MpoBeneHbl aHanM3 U CpaBHEHWE HOPMATUB-
HO-MPaBOBbIX aKTOB M NMOAXOL0B PAaCCMOTPEHHbIX CTPaH Ha NpUMepe npenapaTos
Ha ocHoBe CB®. lMoka3aHbl 0bLwme acneKkTbl TONKOBaHUS TEPMUHOB «KMUHUMATbHbIE
MaHUMYASLUU» U «KTOMONIOTMYHOE/HErOMONOIUYHOE NPUMEHEHMWEY, MPOAEMOHCTPHU-
pOBaHO pasfiMuMe B perynaTopHbIX MOAXOAAX PasHbiX CTPaH, 3ak/lyarwlieecs
B OTHECEHUU PepMeHTaTUBHOM 06paboTKM U ceneKTUBHOIO oTOOpa KNEeTOK K cyLue-
CTBEHHBIM UIN MUHUMANbHBIM MAaHUMYNALUSM.

BbIBObl. MexaHn3m perynnpoBaHus obpalleHns KNeToYHbIX NpenapaToB 3aBUCUT
OT cTeneHn 06paboTKM KNETOK B X coCTaBe (MMHMMAbHOE MMM CYLLEeCTBEHHOE Ma-
HWNYNMPOBAHWE) U OT NpeAnonaraemMoro NpUMeHeHUs (rOMONOrMYHOTO MU Hero-
MonorunyHoro). O6LWMM NPUHLMMNOM OTHECEHUS MAHWUNYNALMIA K MUHUMANbHbIM, NPU-
HATbIM perynatopHbiMu opranusaumamu CLUA, EC, EA3C, Poccuiickont Mepnepaumu,
SABNSETCA COXpaHEHME BUONOTMYECKMX XapaKTePUCTUK U GU3MOoN0rnyeckon GyHKLMK
NpoAyKTOB NOCNE UX NPOBEAEHUSN; NPU3HAKOM FOMOSIOTMYHOTO NPUMEHEHUS KNEeTOK
WU TKaHeW SBNSeTCa UX UCMNONb30BaHWe A9 BbIMOJHEHMS NMPUCYLLMX UM DYHKLMIA
B opraHusme. B Poccum nepeyeHb MaHMNynsuui, OTHECEHHbIX K MUHUMANbHbIM,
onpefeneH B HOPMATUBHbIX akKTax Kak /18 BbICOKOTEXHOMOTUYHbIX JIeKapCTBEHHbIX
npenapaTos, Tak M ANS 06beKTOB TpaHcnnaHTauuu. MNpenapaTbl HA OCHOBE MWHMU-
MasibHO MaHUMYIMPOBAHHbIX KNETOK CTPOMasbHO-BaCKyNsapHOM dpakLmu, COrnacHo
MeXAYHapOLHbIM HOPMaM, NPU HEFOMONOTMYHOM NPUMEHEHUU KNACCUDULMPYHOTCS
KaK BbICOKOTEXHONOIMYHbIE NIeKaPCTBEHHbIE NpenapaTbl. TepMUHbI KMUHUMATbHbIE
MaHUMYASLUM» U KTOMONOrMYHOE/HErOMONOrMYHOE NPUMEHEHME» HEAOCTATOYHO
MONHO M YeTKO onpeaeneHbl B 3akoHoaaTenbcTBe EA3C u Poccuiickoi Mepepaumu,
NMo3TOMYy akTyanbHOM faBNSeTCS pa3paboTka pekoMeHAauuit Mo MX PasbSICHEHUIO
Ha KOHKPEeTHbIX NpUMepax.
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INTRODUCTION. The degree of processing (manipulation) of cells included in a cell
product and the functions performed after administration (homologous/non-ho-
mologous use) determine the classification of the cell product as a transplant or
an advanced therapy medicinal product (ATMP) and, hence, the regulatory aspects
of the product’s life cycle. Currently, the legislation of the Eurasian Economic Union
(EAEU) and the Russian Federation does not sufficiently explain the terms ‘minimal
manipulation” and ‘homologous/non-homologous use’, which may lead to the use of
cell products with unproven safety and efficacy in humans.

AIM. This study aimed to compare Russian and international approaches to the in-
terpretation of the terms ‘minimal manipulation’ and ‘homologous/non-homologous
use’ for classifying cell products and determining their regulatory pathways, with
stromal vascular fraction (SVF) products used as an example.

DISCUSSION. This article reviews and summarises the regulatory approaches of
the Russian Federation, the EAEU, the United States (US), and the European Union
(EU) that are based on the classification of cell products according to the degree of
cell manipulation and the functions performed after administration. The authors
have analysed and compared the regulatory acts and approaches of the countries
under consideration, with SVF products as a case study. The article highlights gen-
eral aspects of interpreting the terms ‘minimal manipulation’ and ‘homologous/
non-homologous use’ and demonstrates the difference in regulatory approaches
across several countries, which lies in the classification of enzymatic processing and
selective collection of cells as substantial or minimal manipulation.

CONCLUSIONS. The mechanism for regulating cell products depends on the degree
of cell manipulation (substantial or minimal) and the intended use (homologous or
non-homologous). A common principle adopted by regulatory agencies in the US,
EU, EAEU, and Russia is to classify manipulation as minimal if the manipulated cells
preserve their biological characteristics and physiological function. A defining char-
acteristic of the homologous use of cells or tissues is their administration to perform
their inherent functions in the body. In Russia, the regulatory acts for ATMPs and
for transplants list the procedures classified as minimal manipulation. According to
international standards, preparations based on minimally manipulated SVF cells are
classified as ATMPs when used non-homologously. The lack of comprehensive and
clear explanations of the terms ‘minimal manipulation’ and ‘homologous/non-ho-
mologous use’ in the legislation of the EAEU and the Russian Federation necessi-
tates the development of relevant guidelines providing specific examples.
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BBEJEHUE

PerynatopHble noaxoabl K oueHke 6e30nacHOCTH
M 3OPEKTUBHOCTU KNETOUHbIX NMpenapaToB 3aBu-
CAT OT MpeanonaraemMoro KJAMHMYECKOro MCMNOSb-
30BaHMS KNeTOK B COCTaBe Mnpenapata U cneuu-
dukn nx 0bpaboTkm [1]. TepMUHBI KMUHUMANbHbIE
Mauunynaumm» (MM) u  «romonormyHoe/Hero-
mMonornyHoe npumeHenune» (ITI/HITI) asngioTca
KNoYeBbIMU ANS BbIOOpa CTpaTernm npuMeHeHus
B MeAMLMHCKOM NpaKTMKe NpenapaToB Ha OCHOBEe
XWU3HECNnocobHbIX KNeTok. B 3aBucMMocCTH ot cTe-
NeHW MaHMNYIMPOBAHUS MpenapaTbl MOXHO OT-
HecTu Kk obbeKkTaM TpaHCNNAHTaUUKU UK K npena-
paTaM reHHOM M KNIeTOYHOM Tepanuu.

PasHuua 3akNt04aeTcsd B TOM, YTO ANS TPaHCMNaH-
TaTOB He TpebyeTcs MOMHbIA LMKN pa3paboTku,
npoBefeHne JOKJIMHUYECKUX U KAMHUYECKMX
MCCNefoBaHWUA, a TakXe rocyAaapCcTBEHHas peru-
CTpauus; ANg nNpenapaToB reHHOM U KNETOYHOW
Tepanuu TpebyeTcs NOMHbIA LMK pa3paboTku
W, COOTBETCTBEHHO, roCyAapCTBEHHAas peruncrpa-
umsl. 3To 03HavaeT, YTo Be3omnacHoCTb M 3Pdek-
TUBHOCTb!

e 00bLEKTOB TpaHCMMaHTaLMKM MpeAcKasyeMmbl, UC-
X048 M3 MPUHATBIX Mep NpefoCTOPOXHOCTH
no npefoTBpaLLeHMO nepefayn MHGEKLMOH-
HbIX 3aboneBaHuit Ha ocHoBe obcnenoBaHMS
JAOHOpa M BanupaLmMu MNpoOLECCOB 3aroTOBKM,
XpaHeHUs, TPAHCMOPTUPOBKMY;

* rpenapatoB TFEHHOW M KNETOYHOM Tepanuu
HEW3BECTHbl U [AOMXKHbI ObiTb MOATBEPXKAEHbI
AAHHBIMU AOKAMHUYECKMX U KIMHUYECKUX MUC-
cneposaHui [2].

Bo MHOrMx cTpaHax cyuliecTByeT OTAE/bHOe pe-
rynmpoBaHme MM pang kneTok u TkaHen. O6wmm
ACNeKTOM B TONKOBaHMM MM  perynmpylmmm
opraHamu B MMpe gBNSeTCS NPUHLMUM COXPaHeHUs
61MONOrMYeCcKMX XapaKTepUCTUK U @uanonoruye-

CKOM YHKUMKM NPOAYKTOB Moc/ie NpoBeAeHUs Ma-
HUnynaumu [3]. Ecam aToT npuHLMn He cobnopaeT-
€S, MAHUNYNALMA CYMTAETCS CYLLECTBEHHOM.

HeobxoLnMO OTMETUTb, YTO B HACTOsILLEE BpEMS
CylecTByeT HeLOCTAaTOYHO YeTKas WHTepnpe-
TauuMsg TEPMUHOB  «FOMOJOTMYHOE/HEeromMoso-
FTMYHOE MPUMEHEHWE» B HOPMATUBHO-NMPABOBbIX
aKTax pasHbiX CTPaH, YTO BbI3bIBA€T BOMPOCHI
[laxe B Tex CTpaHax Mupa, rae pasBuUTO Mpw-
MEHEHWE W peryiMpoBaHue KJIeTOYHbIX npena-
patoB OLHMM U3 CMOPHbIX MPUMEPOB ABNSETCS
KNIMHUYECKOe WCMNOoJIb30BaHME CTPOMalibHO-Bac-
KynapHon ¢pakumm (CBD), npencrtasnswowen
cob0oV reTeporeHHyK CYCMeH3uo, BblAENEHHYIO
M3 XXMPOBOM TKaHWU (nunoacnuparta) nyteM @pak-
LWMOHMPOBAHUS ee CTPOMANibHOro KOMMOHEHTA.
OCcHOBHOE NpUMeHeHUe B KIMHUYECKOM MPaKTU-
Ke nunoacnupaTta (4, COOTBETCTBEHHO, BCEX Ke-
TOK B €ro COCTaBe) — 3TO PEKOHCTPYKLMUS MATKUX
TKaHeW nocne macTtakTomuun [4]. B nocnepHee
BpeMS MOSIBUNOCb MHOro ny6auMkauuin no noBo-
Ly ucnonb3oBaHus knetok CB®, BblaeneHHbIX
M3 nMnoacnupaTta, B pereHepaTUBHON MeauLMHe
LNS NeyeHWs 0CTe0apTpo3a, MHCYNbTa, AereHe-
paTuBHbIX 3abonesanuit [5-7]. Kpome Toro, CBO
nposiBNsieT MMMYHOMOLYNMPYHOLME CBOWCTBA
M MOXET MPUMEHATbCA AN Ne4vyeHus BOCNanu-
TENbHbIX W AYyTOMMMYHHbIX 3aboneBanui [8].
Cnepyet 0oTMeTUTb, UTO B psAe MCCNenoBaHWA
npumeHeHns CBD Obinu BbiIBNEHbI HeXenaTesnb-
Hble peakuun [9, 10].

PereHepatmBHas cnocobHocTb CBD ob6bacHseTCS
HaNMuMeM Me3eHXMMaNbHbIX CTBOJOBbIX KNETOK
(MCK), cnocobHbix anddepeHLMpoBaTLCS B pas-
JINYHbIE TUMbl KNETOK M y4yacTBOBaTb B BOCCTa-
HOBJ/IEHUM MOBPEXAEHHbIX TKaHel. CBD B cBoeM
coctase nomumo MCK copep>XUT 3HA0TENMANbHbIE
KNeTKM, nepuumtbl, Gubpobnactbl U MMMYHHbIE

1

CTBEHHbIX CpencTs Anga MegUUUHCKOro NpUMEeHEeHNa».

Pewenne CoseTa EBpasuiickoit akoHomMmueckoi kommuccum ot 03.11.2016 N2 78 «O MpaBunax perncrpauum u 3KCNepTusbl nekap-

Executive summary of WHO implementation workshop on ‘WHO considerations in developing a regulatory framework for human
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knetkn. Copepxanne MCK B CB® no nutepatyp-
HbIM AaHHbIM BapbupyeT oT 2 no 30% [5, 11].

CB® nonyuyatoT ¢ noMowblo MM, oaHako B cnyya-
ax ucnonb3oaHua CBD, oTnMYHbIX OT BOCMO/He-
HUS nedeKToB MATKMX TKaHeM, OCHOBHOM Mexa-
HW3M TepaneBTUYECKMX 3P deKTOB 3TON Gpakuun
CBSA3bIBAIOT, FNaBHbIM 06pa3oMm, ¢ papmakonoruye-
CKMUM [eNCTBMEM pa3NnyHbiX HakTOpoOB M Meauma-
TopoB, cekpetupyeMbix MCK. B 3tom cnyyae wmx
cnefyeT OTHECTM K Kjaccy coMatoTepaneBTUye-
CKMX nekapcTeeHHbix npenapatos (CT/IMM), oTHOCS-
LWMXCS K BbICOKOTEXHONOTMYHbBIM NIEKAPCTBEHHBIM
npenapatam (BT/IM)’, a He K obObekTaM TpaHC-
nnaHtaumu. NpuM HEroMoNOrMYHOM MPUMEHEHMUM
Beaywme ™MupoBble perynatopbl (EBponeickoe
mMeauumHckoe areHTcTtBo (European Medicines
Agency, EMA) n YnpaBneHne no KOHTpOO Kaye-
CTBa NULLEBLIX NPOAYKTOB M NEKAPCTBEHHbIX Npe-
napatoB (Food and Drug Administration, FDA))
TpebyT NpoBeAeHMS NMOJHOIO KOMMIeKCa uccne-
[loBaHUM npu pa3paboTke 1 BBeAeHMU B obpalue-
HWMe npenapaTa Ha ocHoBe CB®* Tem He MeHee
Ha TeppuTOpMsAX, He MonajarwWwmnx non AencTene
HopM EMA n FDA, ocTaetcs BONpoC HEKOHTPONMU-
pyeMoro MCnonb30BaHUS HELOCTAaTOYHO M3y4YeH-
HbIX KJETOYHbIX MpenapaTos® (B paMKax «Menu-
LLMHCKOTO TYpMU3Ma»).

B 3akoHopatenbcTBe EBpasuickoro 3koHOMMYe-
ckoro cot3a (EASC) mn Poccuiickon Pepepaunmu
TepMuHbl MM 1 [TI/HIT] B HacTosiLee BpeMs Heno-
CTaTOYHO MOJIHO PA3bsICHEHDI.

Lenb paboTbl — cpaBHeHME MeXAYHAPOAHbIX
M POCCUMCKMX NMOAXOLOB K MHTEpNpeTauun TepMu-
HOB «MWHMMasbHble MAHUMYNALUU», KTOMONOMUY-
HOe/HEeroMoNorMyHoe NpUMeHeHWe» Ha npumepe
CTPOManbHO-BACKYNSAPHOW GpakLmm C Lesbio Kiac-
cuduKauumn npenapata u onpeneneHns nyTn pery-
NNPOBaHMs.

0OCOGeHHOCTH PeryJIupoBaHus oopameHns
KJI€TOYHBIX IPOSYKTOB B 3aBUCUMOCTHU
OT CTENeHY MaHUITY/IMPOBAHUS U CIIOCO0a
NpUMeHeHUs
B mabnuye 1 npepcTaBneHO OMMCaHMeE peryns-
TOPHbIX MOAXOLOB B Pa3/IMYHbIX MPABOBbLIX CH-
cTeMax B 3aBMCUMOCTM OT CTEMEHW MaHWUMynIu-
poBaHMa M cnocoba NpuMeHeHMs npenapaToB
Ha ocHoBe CB®. Bo Bcex ctpaHax MM npena-
paTbl B cayyae [T] oTHeceHbl K 06beKTaM TpaHc-
nnaHtauuun. CnegyeT OTMETUTb, YTO B LOKYMEH-
Tax FDA npenctasneHo 6onee noapobHoe, yem
B cTtpaHax EC n EA3C, TonkoBaHMe OTHecCeHus
K MM, ocHOoBaHHOe Ha onpepeneHun CTPYKTyp-
HOW M HECTPYKTYPHOM TKAaHU U U3MEHEHWUIN B HUX
B pe3ynbTaTe MaHUNYNALMA, @ TaKXKe NpUBEAEHbI
KOHKpeTHble npuMepbl o6nacTei NpuMeEHeHus
TakMx npenapaTtos®:
CTPYKTYpHas TKaHb CNyXuT 6apbepoMm
MAW BbINONHAET QYHKUMIO PU3MYECKOM Nnoa-
LLepXKU, COeAMHEHUS, NMOKPbITUS UIN aMOop-
TM3auuKn (KOXa, KOCTH, XXMPOBAs TKaHb, Xps-
WK1 v opyrue);
HECTPYKTYpHble TKaHW WMAKW KNeTku (remarto-
No3TUYECKUEe CTBO/IOBbIE KNIETKM / KNeTKu-
npenlwecTBEHHUKM (HanpuMep, MynoOBMHHAA
KpOBb), TKaHW MOAXENyLOYHON Xenesbl, ne-
pudepnyeckoro Hepea v Apyrue) BbiNONHAOT
meTabonuyeckme wuAnM gpyrue (KpoBeTBOp-
Hble, UMMYHHblE U 3HOOKPUHHbIE) BUOXUMMU-
yeckne QyHKUMM B opraHusme (puc. 1, ony6-
IMKOBAH Ha CaWTe XXypHana Ha aHMMMMCKOM
A3bIKe’).

B 3akoHopmaTenbctBe Poccuiickorn PDepepaumu
(EA3C) onpepeneHne un nepeveHb MM, a Takxe
obwue npuHUMNLI perynnpoBaHusa obpalieHus
rapMOHM3UPOBAHbl C PErynsaTopHbiM MNOAXOAOM
EMA. B T[lpaBunax perucrtpaumm u 3KCnepTu-
3bl JIeKapCTBEHHbIX CPeACTB AN MeLULUHCKOro
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Code of Federal Regulations — Title 21 — Part 1271.10 Human cells, tissues, and cellular and tissue-based products.
Regulatory considerations for human cells, tissues, and cellular and tissue-based products: Minimal manipulation and
homologous use. Guidance for industry and Food and Drug Administration staff. 2020.
Section 351 of the Public Health Service (PHS) Act (42 U.S.C. § 262).

> Executive summary of WHO implementation workshop on ‘WHO considerations in developing a regulatory framework for human
cells and tissues and for advanced therapy medicinal products’. WHO. May 2024.

6 Regulatory considerations for human cells, tissues, and cellular and tissue-based products: Minimal manipulation and homo-
logous use. Guidance for industry and Food and Drug Administration staff. 2020.

7 https://doi.org/10.30895/1991-2919-2024-14-5-533-546-figl
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PaccmatpuBaemslit
NPOAYKT OTHOCUTCS
Kk HCT/P?

He npumenumo

TkaHb B cOCTaBe

Y Y

O6nazaet NpoYyHOCTbLH,
rMBKOCTbIO, YNPYrocTblo,
CKMMAEMOCTbIO, BbIMOHAET

N
BbINonHsAET reMonoaTuyeckyto,
MMMYHHYI0, SHLOKPUHHYO 160
3aUWNTHYIO BYHKUMIO MO LpYrylo METaboIMYEeCKyo Uu

OCYILIECTBNSET CONPOTUBIEHME Groxumuyeckyio ponb

TPEHUIO U CABUTY B OpraHm3ime )
(.

v v

HecTpykTypHas TkaHb
(reMaTonoaTUYeckmne CTBONOBbIE KIETKM,
MyNoBUHHAS KPOBb, TKAHM

N
CTpyKTypHas TkaHb
(Koxa, KOCTH, XMPOBas TKaHb, XPALLM

L u Apyrue) MOLXENYLO0YHOM Xenesbl U Apyrue) )
O6paboTka
O6pabotka
3MEHSAET 3Ha4YNMbl
Her " apacepucc A vemenner e\ Het
LN PEKOHCTPYKLMMK,
penapauuu unm XapaKTepUCTUKK
3aMeHbl TKaHu? TKaHu?
CywwecTBeHHble
MaHUNYNAaunn

‘( MuHumanbHble ]‘
'L MaHMNyALMK J‘

PucyHok nogrotosneH aBTopamu no faHHbiM Regulatory Considerations for Human Cells, Tissues, and Cellular and Tissue-Based Products: Minimal
Manipulation and Homologous Use. Guidance for Industry and Food and Drug Administration Staff. 2020 / The figure is prepared by the authors us-
ing data from Regulatory Considerations for Human Cells, Tissues, and Cellular and Tissue-Based Products: Minimal Manipulation and Homologous
Use. Guidance for Industry and Food and Drug Administration Staff. 2020

Puc. 1. Aneopumm omHeceHUss K MUHUMAIbHBIM U CYyUeCMBEHHbIM MAHUNYASUUSIM CO2/IACHO pe2yNISmopHOMY nodxody YnpasneHus no
KOHMPOJIH0 Kayecmea nuujessix npooykmos u nekapcmeeHHsix npenapamos. HCT/P — knemku u mKkaHu 4en08eka, a makie npenapamel,
OCHOBAHHbIE HA KNIEMKAX U MKAHSX

Fig. 1. Algorithm for the classification of manipulations as minimal or substantial according to the Food and Drug Administration
regulatory approach. HCT/P, human cells, tissues, and cellular and tissue-based products

npuMeHeHus®  paHo  onpepdeneHue  «coMato- B Poccuiickoit ®epepaunn nepedeHb MM npena-
TepaneBTUYECKMX JIEKAPCTBEHHbIX TMpenapaToB»  paToOB, WMCMOJb3YEMbIX MNPU TOMOMIOTUYHOM MpU-
6e3 ykasaHusg 00beMa MaHUMYNAUMIA C KNeTKaMM;  MEHEHWMW, NMpencTaBfeH B COBMECTHOM TMpukase
TakuM 06pa3oM, npenapaTbl Ha 0cHoBe MM kneTok ~ MUHKCTepCTBA 34paBoOXpaHeHus M Poccuitckoit
M TKaHEen ONS OCYLWECTBNEHUS pasHbiX QYHKUMIA  akageMuu Hayk®, TakuMe MpoayKTbl OTHOCATCS
Yy PEUMMUEHTA M [LOHOpA PEryNupyoTCs Kak coMa- K 06bekTaM TpaHCMAaHTauMu U He TpebytoT rocy-
TOTepaneBTUYECKME JIEKAPCTBEHHbIE MNpenapaTbl  AApCTBEHHOM perncTpauumu.

WK NpenapaTbl TKAHEBOW MHXXEHEPUMU.

¢ Pewenune CoBeTta EBpasuiickoi skoHoMumuyeckoi kommccum ot 03.11.2016 N2 78 «O MpaBunax perncrpauum u 3KCNepTusbl ekap-
CTBEHHbIX CPEACTB 4151 MEAULIMHCKOTO MPUMEHEHUN».
Directive 2001/83/EC of the European Parliament and of the Council of 6 November 2001 on the Community code relating to
medicinal products for human use.

° Tpukas MuuuctepcTBa 34paBooxpaHeHus Poccuiickoit @enepaunu, Poccuitckoit akagemmn Hayk ot 04.06.2015 N2 306H/3
«06 yTBEpXKAEHUM NEepevHs 06bEeKTOB TPaHCNAAHTaL UM,

Regulatory Research and Medicine Evaluation. 2024. Vol. 14, No. 5

539



540

Vodyakova M.A., Pokrovsky N.S., Semenova I.S., Merkulov V.A., Melnikova E.V.
Classification of cell therapy products by cell manipulation degree and functions performed: analysis of international...

CyuiecTBeHHOe pasfiMyme B perynsTopHbIX MOAXO-
[aX PpasfIMYHbIX CTPaH CBA3aHO C MPUMEHEHWEM
dbepmMeHTaTMBHOW 06paboTKM M CENeKTUBHOIO Bbl-
nenenuns (otbopa) knetok. MNonyyeHne CBD uns xu-
pOBOM TKaHMW, COLEpXalen B TOM yucne CTBOJO-
Bble KJ1IeTKW, MPOUCXOAUT NyTeM hepMeHTAaTUBHOIO
paclienyieHUs WM MexaHW4yecKoro paspyLieHus.
CornacHo TpakToBke FDA npopykT npowusBeneH
C NpPUMMEHEHWEM CYLECTBEHHbIX MaHWUMyNSauui,
ecnu obpaboTka paspyLwaeT 1 yaanget aaMnounTbl
M OKpYXXallLlimMe CTPYKTYpHble KOMMOHEHTbI, KOTO-
pble 06ecneynBaldT aMopTM3aLMNIO U COXPaHEHUE
$hopMbl NPy rOMONOrMYHOM MPUMEHEHUU, TEM Ca-
MbIM M3MeHSS NepBOHayvasibHble 3HaYMMble 6Mono-
rMyeckMe XapakTepuCTUKM MPOAYKTA, CBSI3aHHble
C ero NpUrogHOCTbK AN PeKOHCTPYKUMM, pena-
pauuu unu 3ameHbl®. B Poccuiickoit Mepepaumm
depMeHTaTMBHYO 00paboTKy wauM CcenekTuBHoe
BblAeneHne (0Tbop) KNEeTOK B MpoLecce MOAro-
TOBKM TPaHCMMAaHTAaTa OTHOCAT K MWHUMasbHbIM
MaHUNYNALMSAM C KNIeTKaMKU U TKAHSMU, BXOASLLM-
MW B nepeyeHb 06bEKTOB TpaHcnnanTauum (M),
PerynatopHbiii nogxon Pecnybnuku benapycb oT-
nnyaeTcs oT 0BbLLEeMUPOBOro TEM, YTO HaKOMIEHUe
B6MoMacchl K/IETOK YesioBeKa B YC/IOBUAX in Vitro
(KynsTMBMpPOBaHMe) oTHocuTCa K MM, a BMecTo Tep-
MWUHa «BMONOrMYeckmMe XapakTepUCTUKKU» NpuMe-
HAETCS «MAEHTUDUKALMOHHBIE XapaKTEPUCTUKMU»'Z,

[lnga pa3paboTuMKoB yKa3aHuWe BO3MOXHOCTU MpU-
MeHeHus CBM B KNMHMYECKOM NpaKTUKe B KayecTBe
TpaHCNNaHTaTa BNSETCA XenaTenbHbiM GakToOpoM
“3-3a MeHbllero obbema HeobXoAuMbIX uMccneno-
BaHWI 3 MEKTUBHOCTM M BE30MNACHOCTM TaKMX npe-
napatos. [lpu ucnonb3zoBaHun CB® pna tepanum
MeXaHu3M [elcTBUS B OOMbLIMHCTBE CllyyaeB
obbacHsaeTcs penctesueM MCK u ux cekpeToma,
a M MCK obocHoBbIBaeTCS UX 06LWEN3BECTHBIMMU
dYHKUMAMKM, KaK M B OpraHusme (NpoTMBOBOCMA-
NUTENbHOW, WUMMYHOMOZYAMUPYIOLENA U APYrUMK),
HO He MPUHMMAETCS BO BHUMAHMWE reTeporeHHblIi co-
ctaB CBO ¢ Hebonbwmm cogepxanmem MCK [5, 11].

MapafurmMa npuHATUS 0OLWLMX MOCTYNaToOB M3BECT-
HbIX dYHKUMIA B opraHuame MCK 3a ocHOBY goka-
3aTenbHOM 6a3bl X 3PDEKTUBHOCTM U Be30MnacHo-
CTV AN neveHus Nobbix cepbe3Hbix 3aboneBaHnin

obycnasnmeaeT npobseMy MaccoBOro MeamLMHCKO-
ro Typu3ma B CTPaHbl C OTCYTCTBMEM HOPMATUBHOM
6a3bl perynupoBaHusa obpalleHus npenapaToB
KneTouyHolt Tepanuu®. [pocTtoTa nNpou3BOACTBA
MM npenapatoB “ pasnuumMg B NPaBOBOM Moje
pasHbiX CTpaH MpUBEAM K 3HAYUTENbHOMY pO-
CTYy uYMcClla MX HEenpoOBEPEHHOr0 WCMO/b30BaHMUS
LNS NIeYEeHUs LIMPOKOro crnekTpa 3aboneBaHuM,
HeCMOTps Ha OTCYTCTBME rapaHTuii ux 3dpdekTms-
HOCTU 1 B6e3onacHOCTH. [Toka3aHMa K NPUMEHEHMUIO
[LaHHbIX NPenapaToB He OCHOBbIBAKTCS HAa AAHHbIX
TLWATENbHO CMIAHUPOBAHHbBIX U NMPOBELEHHbIX pPaH-
LLOMU3UPOBAHHbIX KOHTPOIMPYEMBIX KIIMHUYECKUX
nccnenoBaHUI, U 3TU NpenapaTbl He Hbiin ofobpe-
Hbl HALMOHANbHBIMU PErYIUPYIOLLMMU OpraHamu
[12]. Takum obpa3om, pokazaTenbcTBa UX 3ddek-
TUBHOCTU 1 6€30MNaCHOCTU OTCYTCTBYIOT.

[nsa npenoTBpalleHUs HEKOHTPOSMPYEMOro Kiu-
HMYECKOr0 WCMOMb30BaHMUS CTBOJIOBbIX KJIETOK
MexayHaponHoe 06LlWecTBO MCCNefoBaHUI CTBO-
nosbix knetok (International Society for Stem
Cell Research, ISSCR) pa3spabotano pekomeHpa-
uMnt*, HanpaB/ieHHble HAa obecrneyeHne KOHTPONS
BO BCeX 0061acTaX MCCNeA0BaHUS CTBOMOBLIX Kie-
TOK. B yacTHOCTW, B HMX roBopuTCS, YTO Mpexae
4yeM npenaparbl, BK/OYAOLLME CTBOIOBbIE KNETKM,
a TaKXe KJIeTKM M TKaHW, MOoABeprHyBlIMeCs Cy-
WeCTBEHHbIM MaHWUNYAAUMAM WA UCTONb3YIOLLM-
€Ccsl HEroMoJIOTMYHbIM 06pa3oM, OyLeT BKHOYEHDI
B CTaHAAPTbl MEAMUMHCKOW MOMOLWM WM peanu-
30BbIBATbCS HA PbIHKE, LO/MKHA ObiTb AOKAa3aHa MX
6e3onacHOCTb M 3PHEKTUBHOCTL NpU Npegnonara-
€MOM MCNOJb30BaHUM.

B EC npenapat anga MeguuUMHCKOrO NpUMeHeHUs
Ha ocHoBe CB® no nokasaHWw «OCTeoapTpu-
Tbl» KNacCMPULMPOBAH Kak npenapaT nepenoBoin
Tepanuu®®, CornacHo pekomeHgaumam EMA, CBO —
3TO CyCneH3us KNeToK, NpUMeHseMas ana obnerye-
HWUS CUMNTOMOB OCTE0APTPUTA, KOTOPAs COAEPXKUT
KNeTKW, He NpefHa3HaYeHHbIe A UCMOb30BAHUS
Yy peuMnueHTa, C COXpaHEHUEM Tex e (YHKLUUMA,
4YTO M y OOHOPA; Takue KneTku obnafarT papma-
KONOTMYECKMUM M UMMYHONOTMYECKMM AENCTBUEME,

[pyrumn npumepamu npenapaToB nepenoBoi
Tepanuu, B YaCTHOCTM, MpernapaTtaMu TKaHeBOW

10 Regulatory considerations for human cells, tissues, and cellular and tissue-based products: Minimal manipulation and
homologous use. Guidance for industry and Food and Drug Administration staff. 2020.
1 Tpukas MuHucTepcTBa 3apaBooxpaHenmns Poccuiickoit Penepaumnn, Poccuitckoi akanemumn Hayk ot 04.06.2015 N2 306H/3 «06

YTBEPXAEHNN NepeYvyHa 06beKTOB TpaHCNAaHTaAUNN».

2 NocTaHoBNEHUe MUHKUCTEPCTBA 34paBooxpaHerus Pecnybnuku benapycs ot 12.01.2024 N2 7 «O nepeyHe MaHUNynsLmii C KneT-

KaMun yenoBeka, He OTHOCALWMXCA K CYLLLECTBEHHbIM».

3 Executive summary of WHO implementation workshop on ‘WHO considerations in developing a regulatory framework for human
cells and tissues and for advanced therapy medicinal products’. WHO. May 2024.

14 |SSCR. Guidelines for Stem Cell Research and Clinical Translation. 2021.

5 Scientific recommendation on classification of advanced therapy medicinal products. EMA/534818/2017.

6 Tam xe.
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nHXeHepuu, copepxawmmm MCK (Bknwouas CBD),

cornacHo knaccuodukauum EMA, asnstoTcal’:

e npenapaT Ha ocHoBe MCK >XMpOBOM TKaHM
LN NeyeHusi CTPeCcCoBOro HeaepXKaHus Mouwu
Yy MYXYMH Mocfie pafuMKanbHOW MpOCTATIKTO-
MUK (BaTa pekoMeHAauMu no Knaccudukauuu
npenapata KomMuteToM No nepenoBoi Tepanuu
EBponeickoro  MeOMUMHCKOrO  areHTCTBa
(Committee for Advanced Therapies (CAT) EMA)
(hanee — paTta paccMoTpeHus)) — Man 2022 r.);

e penapaTt Ha OCHOBE aJIOFeHHbIX WM ayTo-
nornyHbix MCK >XMpOBOM TKaHW ANs NeyeHus
YTO/LWEHUS CTEHKM MOYEBOro My3bips Yy Nauu-
€HTOB C MaJioll eMKOCTbH) MOYEBOro MNy3bips
C BbICOKMM AaBieHMEM (AaTa PacCMOTPEHUs —
mMapt 2023 r.);

e npenapaTtbl Ha ocHoBe CB® nng neyeHus remo-
dunbHOM apTponatuu (Lata pacCMOTPEHUs —
auBapb 2023 r.) u ocTeoapTpuTa (4aTta paccmoT-
peHna — unoHb 2024 r.).

IOwupekTop LleHTpa oueHkM u mMccnepoBaHuii 61o-
nornyeckmx npenapatoB (Center for Biologics
Evaluation and Research, CBER) FDA P. Marks
B 2020 r. oTMETUA, YTO AyTONOrUYHbIE MPOAYKTbI
Ha ocHoBe CB® npepcTtaBnaT coboi reteporeH-
HYK CycneHsuto, 6e30nacHoCTb U 3PDHEKTUBHOCTD
KOTOPOW HeoueBUAHbI [2]. B oTnnMume oT KOXM, Cy-
XOXMIUI, KOCTHOM U HEKOTOPbIX APYrUX CTPYKTYp-
HbIX MpenapaToB Ha OCHOBE KJETOK M TKaHel 4e-
NnoBeKa, ayToNIorMyHble npenapaTsbl, coaepxaline
CB®, He npoxoamnun KIIMHUYEeCKMe UCCiefoBaHuUS,
M OTCYTCTBYIOT MOATBEPXKAEHNS X 6E€30NacHOCTH
1 3OdEKTUBHOCTM NPU UCMONb30BAHMUM B KIMHUYE-
CKOM npakTuke. dPDEKTUBHOCTb MCMOAb30BaAHMUS
aytonornyHon CB®, BBOAMMON OAHUM U3 HECKOJb-
KUX MyTen (BHYTPUCYCTABHOW, BHYTPUMbILLIEYHbIN,
BHYTPUINA3HOM, BHYTPUBEHHbIN, MHTPATEKAbHbIN)
He 6bina NpOAEMOHCTPUPOBAHA MPU TaKMX MOKa-
3aHMSAX, KaK peBMaTOMAHbIA apTpWUT WMAM OCTEOo-
aptpuT [13], uHCynbT mMnu GonesHb [MTapKMHCOHA
[6], cepoeuyHas HepocTaToyHOCTb [14]. He 6bino
MOKa3aHOo U KJIMHUYECKOe NPEeUMYLLECTBO IeYeHUs
npenapatamu CB® nepep, cywecTBylowei Tepanu-
enn [2]. HemanoBaxHbIM fBNSETCS M OTCYTCTBME
B OO/bLWMHCTBE C/lyYaeB MOSIHOMO LMKAA Uccneno-
BaHMI No pa3paboTke npenapaToB Ha ocHoBe CB®
N9 NONyYeHUs [,0Ka3aTeNbCTB UX 3PDEKTUBHOCTU
n 6e30nacHoOCTH, a TaKxe paspelleHns Ha npose-
nenve KW. TMpoBeneHne e HayUYHbIX KIMHUYECKUX
nccnenoBaHMIM, Ha KOTOpble He ObliM MonyYeHbl
paspelleHns OT perynsaTopHOro OpraHa, CTaBuT
noj, COMHeHMe HaANexalmii KOHTPOib cMcTeMaTu-
4ecKoro M TwartenbHoro cbopa AaHHbIX O BCeX pas-
BMBLUMXCS HEXeNaTesbHbIX aBNeHnax [2].

Taknm 06pa3om, no MHeHuto akcnepTta FDA, ayTono-
rMyHble CBM no BceM kputepuam MexxayHapoLHOro
coobuecTsa no KnetoyHom Tepanum (International
Society for Cell & Gene Therapy, ISCT) asnstoTcs
npenapaTtamMu KNETOYHOW Tepanuu C HepoKasaH-
HOWM 6€30NacHOCTbI0 M 3G eKTUBHOCTbIO [2, 15].

KauHuueckue fanHbie O IPMMEHEHUN
MPOAYKTOB HA OCHOBE CTPOMAJIbHO-
BaCKyJISIPHO¥ (ppakuumn

B nocnepHue roabl nccnenoBaHus 6e3o0nacHoOCTH
n 3 dekTUBHOCTM NpumeHeHns CBO 6binm npegme-
TOM KJIMHMYECKUX MCCNenoBaHuin (mabsa. 2), oxBa-
TbIBAOLMX Pa3IMYHble MeAULMHCKME 061acTh (3H-
LLOKpUHHblE, HEPPONOrMyeckume, HeBpooruyeckue,
fepmaTonormyeckme, rMHEKONOrMYeckne, ypono-
rmyeckme u 3aboneBaHUs ONOPHO-ABUIATENbHOIO
annapaTta), 4TO MOAYepKMBAET YHWBEPCANIbHOCTb
W noTeHuMan TepaneBTMYecKkoro npumMeHeHuns CBO.
BONbWMHCTBO KIMHUYECKMX UCCNEef0BaHMIA HaxXo-
OATCA Ha paHHMX cTaguax (dasbl | v 1) ana poka-
3aTenbCcTBa 6€30MaCHOCTU, NEPEHOCMMOCTU U Ha-
YanbHOM KoHLenunn 3pHeKTUBHOCTMH.

HecMoTps Ha TO YTO HeKoTOpble M3 NpeacTaBNeH-
HbIX KJMHUYECKMX MCCNeAOBaHWU yxXe 3aBeplle-
Hbl, UX pe3ynbTaTbl He OMybBAMKOBaHbI, B TOM YMUC-
Ne HeT MHDOPMALLMM O HEXEeNaTeNbHbIX SIBIEHUSX,
COMYTCTBYWOLWMX MNpUMeHeHuto npenapatos CB®
B TakMX UCCNefoBaHMaX. B HayuyHoM nuTepatype
NPUCYTCTBYIOT AaHHble KaK O C/y4yasix pasBUTUS
HexxenaTesnbHbIX peakuui, Tak M Be3onacHoCTu
npumeHeHuss CB® npu pasnuuHbix 3aboneBaHu-
ax. B onybnuMkoBaHHbIX paHee OAHHbIX OOKJUHU-
YeCcKMX UccnenoBaHuii BblM onNucaHbl, HanpuMep,
TSXKENble BOCMANUTENbHbIE PEaKLUU Y KMUBOTHbIX
Mogenen (Ko3) npu neyeHun TpPaBM MEXMNO3BOHOY-
HbIX AMCKOB [9], ecTb cO06LEHNS O NOTEpe 3peHUs
Nnpu NeyYyeHUM NaLMEHTOB C BO3PACTHOM MaKynsp-
Hol nereHepaumeii [10]. OTcyTcTBME pa3BuTMS ce-
Pbe3HbIX HEXeNaTeNlbHblX peakuuii Ha BBeAEHUE
CB® 6b110 NOKa3aHO NpM NeYEHUU OMOPHO-ABUra-
TeNbHOro annaparta U HeBponorMyeckux 3abonesa-
Hui [42], ocTeoapTposa [5, 43, 44], axunnoteHau-
HuTa [45], MbllleYHO-CKeNeTHbIX 3abonesaHui [13],
LEereHepaTUBHbIX U ayTOMMMYHHbIX 3ab6oneBaHuit
[8], cucTemMHoM cknepoaepmun [46], nedekTos
Koxu [47-49]. HeobxoanMO OTMETUTb, YTO AN L0-
Ka3aTeNbCTBA CTATUCTMUYECKM 3HauMMon 3ddek-
TUBHOCTU npumeHeHns CB®D B GonbluMHCTBE ONU-
CaHHbIX pa3paboToK TPebyTCS AOMONHUTENbHbIE
uccneposanus [5-7, 46].

C 2015 r. 3HaAuMTeNbHO YBENMYMNIOCH KOJIMYe-
CTBO K/JMHWYECKMX MCCNefoBaHUIM npenapaTos

7 Tam xe.
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Ha ocHoBe CB®, npoweplumnx Becb LMK paspa-
60TKM AN MNONyYeHUS [OCTOBEPHbIX CBELEHWW
06 Mx 3hPEKTMBHOCTM M HE30MaCHOCTH, a TaKXxe
0 HeXKenaTenbHbIX peakumsax npu npumeHeHmn CBO
y yenoseka (mabs. 2). OgHako B HacToslLee BpeMs
CB®, c TOUKM 3peHuns perynsaTopHbIX OpraHoB, OCTa-
€TCs HeMpOBEePEHHbIM MPenapaToM B CBSA3M C OTCYT-
CcTBMEM yOeaMUTEeNbHbIX U XOPOLIO KOHTPOAUPYEMbIX
[aHHbIX B JOCTaTOMHOM KOJIMYECTBE, LEMOHCTPUPY-
townx 3PdeKTUBHOCTb M 6e30MacHOCTb KAMHUYeE-
CKOro NpUMEHEeHUs TaKUX NpenapaTos.

3AKJIOYEHUE

O6WMM MpPUHLMNOM OTHECEHUS MaHUNYNAUWUi
K MWHUMaNbHbIM, MPUHATBIM PErynsaTopHbIMU Op-
raHM3auusMmn pasHbIX PErmoHoB Mwupa, SBAgeT-
Cs COXpaHeHWe OMONOrMYecKUX XapaKTepucTUK
n dusmnonornyeckon GyHKLUM NPOAYKTOB NOCE UX
nNpoBeAeHUs; NPU3HAKOM TOMONOrMYECKOro npu-
MEHEHUS TKaHeM UK KNeToK SBASeTCSa UX UCNOoNb-
30BaHMe N5 3aMeLeHns (BbIMOAHEHNUS) NPUCYLWMUX
UM QYHKLMI B OpraHusme.

CylLeCcTBEHHbIM pasnnyMeM B PerynsTopHbIX NofA-
X04ax pa3HbIX CTPaH K Knaccudukaumm KNeTouHbIX
npenapartos., B TOM 4Mcie Ha ocHoBe CBM, agnstoTcs
TaKMe MaHUNynaumu, Kak depmeHTaTMBHAS obpa-
60TKa 1 cenekTUBHOE BblaeneHune (0T6Op) KNeTok.
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