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Mpeancnoeue

1 TMOOrMOTOBNEH ®epepanbHbiM rOCY0ApPCTBEHHBIM  BHOMXKETHBIM  yupexaeHunem «Poccuinckuin
WHCTUTYT cTaHgapTusauuu» (OrbY «MHcTuTyT cTaHgapTusauuu») Ha ocHoBe coBCTBEHHOro nepesoaa Ha
PYCCKWIA A3bIK aHINOSA3bIYHOW BEPCUMM CTaHAapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHW4ecKkuM KOMUTETOM No cTaHaapTusaumm TK 326 «BuoTexHonornmny

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHuio U meTpornorum ot 26 anpens 2024 r. Ne 552-ct

4 HacTtosawwmin cTaHgapT WAEHTUYeH MexayHapogHomy ctangapty MCO 24651:2022 «BuoTtexHonorus.
BuobaHkuHr. TpeboBaHUs K Me3eHXUMarbHbIM CTPOMAasbHbLIM KNeTkam YenoBeka, Nofy4YeHHbIM U3 KOCTHOIO
mo3sra» (ISO 24651:2022 «Biotechnology — Biobanking — Requirements for human mesenchymal stromal
cells derived from bone marrowy, IDT).

MexgoyHapoaHell cTaHgapt pa3pabotaH TexHuueckum komutetom WCO/TK 276 «BuotexHonorus»
MexayHapogHon opraHmM3aLmmn no ctaHgaptmsagumn (MCO).

Mpy NpUMEHEeHUN HACTOSILLEero cTaHgapTa pekOMeHAyeTcs UCMNoMb30BaTbh BMECTO CChINTOYHbIX MeXayHa-
pPOOHbLIX CTaHAAPTOB COOTBETCTBYHOLLME UM HALMOHANbHBIE M MEXTOCYAapCTBEHHbIE CTAHAAPTbI, CBEOEHUS O
KOTOpLIX MPUBEAEHBLI B OMOMHUTENEHOM NpunoxeHun A

5 BBEJEH BIMEPBbIE

6 HekoTopoe anemMeHThbl HACTOALWero ctaHgapTta MOTYT ABNATLCA 0bbeKTaMu NaTeHTHbIX npae

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sayuu e Pocculickol ®edepayuu». VMHgopmayus ob us3-
MeHeHUSX K HacmosuwieMy cmaHd0apmy nybrukyemcs e exez00HOM (10 COCMOSHUK Ha 1 AHeaps meKyuwieao
e2o0a) uHghopMayuoOHHOM yKazamerne «HayuoHanbHble cmaHOapmebi», a oguyuanbHbil MeKcm usMeHeHul
U MONPasoKk — 8 eXeMeCcsyHOM UHGOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
nepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmayouwiee ygedomneHue bydem
onybnukogaHo 8 6ruxaliweM 6bINycke eXeMecsYHo20 UHGOoPMayUuOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomsemcemaeyioujas UHGopMmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime QedepanbHo20 azeHmemea no
MexXHUYEeCKOMY peaynuposaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IS0, 2022
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

MeaeHxuMankeHble CTpOMankbHbIe KNEeTKU NpeacTaBnsalT coboi reTeporeHHy0 nonynsumMio KNeTok, Xa-
pakTepu3yemMyo MHOXeCTBOM (hyHKLMOHAINbHbLIX CBOWMCTB, BKINOYasa CNOCOBHOCTL CEKpPeTUpPOBaThL NapakpuH-
Hble hakTopbl, PEerynpoBatb MMMYyHHble 3ddekTopHbie knetkn [8]—[11], nogaepxmBatb NPUMWTUBHLIE
cheHOTUMNBI APYrMX KNeTouHblX nonynaunn [12], [13] u nogoepxuBaTtb pereHepauuto TkaHen [14], [15]. Me-
3EHXMManbHble CTPOManbHbIe KNEeTKK MOryT coaepaTbk cybrnonynauunio CTBOMNOBbLIX KNETOK MW KNeToK-Npea-
LUECTBEHHWKOB, KOTOPLIE AEMOHCTPUPYIOT CaMOODHOBMNEHNE U AuddepeHUnpoBKY in vitro, 4To BbINO YeTKo
NpPOAEeMOHCTPUPOBAHO AN KNeTOK-NpealleCTBEHHUKOB, NONMYYeHHbIX U3 KOCTHOro moara [16].

Me3eHXuMankeHble CTPOMAarbHLIE KMNETKU U Me3eHXUMarbHble CTBOIMOBbLIE KNETKM MMEKT 0OWMHAKOBOE
cokpaleHne «MCK» [17]. B HacTosiwem ctaHgapTe abbpesunatypa «MCK» OTHOCKMTCS K Me3eHXUManbHbIM
CTPOManbHbLIM KNeTkaM.

PyHKUMOHaneHoe onpegenenne MCK 3BOMOLMOHUPOBANO C TEHEHWEM BPpEMEHW No Mepe Toro, Kak buo-
Norns 3TUX KNeToK cTaHoBWUNack Bce Bonee NMOHATHOW. HeCMOTpSA Ha 3TWM AOCTUKEHUSA, COXPaAHSAETCH Cylle-
CTBEHHAasA HeonpeaeneHHOCTb B OTHOLIEHUN HOMEHKNATYPbI, NPUPOAbl, UAEHTUYHOCTU, PYHKLUMOHUPOBAHUS,
crnocoba BhigeneHusa 1 paboTel ¢ 3TUMK KneTkamu B xode uccnegoeaHuii. MCK He moryT BbITb MONMHOCTLHO
onpegenieHbl HavYanbHBIMU MUHUMAanbHbIMK KpuTepuamu [18], npegonoxeHHbiMM MexoyHapogHbiM obLie-
CTBOM KMEeTOYHOM 1 reHHon Tepanum [International Society of Cell and Gene Therapy (ISCT)], n TpebytoT noa-
poBOHOM XapaKTepuUCTUKM C MOMOLLBK MaTpuLbl OYHKLMOHaNbHBIX aHanusos [19], [20].

MCK 6binuv BelgeneHs! 13 KOCTHOro mo3ra [12], [21]—[24], nynoBuHbI [25] 1 HEKOTOPBLIX OPYTUX TKAHEN U
LUMPOKO MCNONb3YTCH ONs1 HEKNUHUYeckux uccnegoeanuin. MCK 13 pasHbix TKaHen opraHu3mMa UMerT pas-
Hble CBOWCTBA. B pasHbix yupexgeHuax UCNonb3yT pa3Hble MeToabl BelaeneHus, obpabotku u 6BuobaHkmpo-
BaHWS 3TUX KMETOK, YTO OCIOKHSAET COMNOCTaBnNeHue AaHHbIX W Pe3ynbraTtoB Cpefn aTUX yYpexneHun. Takum
obpa3zom, BO3HMKNA NOTpebHOCThL B CTaHAApTM3auMM NOAXOA0B K BblaeneHuo, 0bpaboTke, pa3aMHOXEHWNIO W
KproKkoHcepaauun MCK, nony4eHHbIX U3 KOHKPETHBIX MCTOYHMKOB TKaHW.

B HacTosilwem ctaHgapTte npencrtaenedbl TpeboBaHua K 6MoBaHKMPOBAHUID ME3eHXWManbHBLIX CTPO-
ManbHbIX KNEToK YernoBeka, Nony4YeHHbIx U3 kocTHoro moara (MCK-KM yenoBeka) ons uenen nccnenoBaHus.
HacTosawumi ctaHaapT npuMeHuM Ansl akageMU4ecknX LEHTPOB, 0BLECTBEHHBIX U YACTHLIX yYpeXaeHUn, Bbi-
nonHALWKMX yenyrn no buobanknHry MCK-KM yenoseka ansa uccnegosanuii U passutusa (R&D) n goknmHuqe-
CKOW NPaKTUKW, a He ANS KIUMHUYEeCKOro NpuMeHeHus.

BaxHO oTMeTUTh, 4TO HacTosAWwmMiA ctaHaapT nocesweH MCK, koTopble Obinv BelgeneHbl, NoaBeprHyThl
MaHUMyNsaUMsaM U/Mnu pa3amMmHOXKeHb! NPU KYNsTUBUPOBaHUM B UCCNeA0BaTENbLCKNX LIensax.

ISBT 128 [26] npencTaBnseT TepMuHonoriio 1 abbpesuaTtypbl ANA BCeX MEQULNHCKWUX U3AENWUA, BKIHO-
4as KNeToYHYH Tepanuio, U NpUBOAMUT cokpalleHHoe HaumeHoBaHne «MCK(M)» ons obo3HaqveHus Me3eHxu-
MarbHbIX CTPOMAanNbHbIX KNEeTOK M3 KOCTHOro Mo3ra. B HacTosllem cTaHOapTe NpuU3HaeTcsl 3TO COoKpalleHue,
HO Mcnonb3yeTcsi bonee WUPOKO NPMMEHSEMOe B HayYHbIX UCCNeAoBaHUAX YCNOBHOe 0D03Ha4YeHne MEe3eHXU-
MalbHbIX CTPOMAaIbHbIX KNETOK YernoBeka, Mony4eHHbIX U3 kocTHoro Mo3ra (MCK-KM venoseka) [27].

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BuoTtexHonormna
BUOBAHKWHI

TPESOBBHMH K Me3eHXUMaNbHbIM CTPOMAnNbHbLIM KNeTKaM 4YenoBekKa,
nony4yeHHbLIM U3 KOCTHOrO Mo3ra

Biotechnology. Biobanking. Requirements for human mesenchymal
stromal cells derived from bone marrow

NaTta BeegeHna — 2025—03—01

1 O6nacTtb npUMeHeHus

Hactoswmi ctaHgapT ycTaHaBnueaeT TpeboBaHus K BMOBaHKWHTY Me3eHXMManbHbIX CTPOManbHbIX
KNeToK 4YenoBeka, BblgeneHHbix u3 koctHoro Mosra (MCK-KM uyenoseka), Bknwouyas cbop KOCTHOro Mo3ra u
CBA3aHHbIX C HUM [JaHHbIX, BLIAENEHWE, KyNETUBUPOBAHMNE, XapaKTEPUCTUKY, KOHTPOIb KAYECTBa, KpUOKOHCEP-
BaLWIO, XpaHEHWe, pasMopaXKMBaHue, yTUNU3auun, pacnpocTpaHeHWe U TPAaHCMOPTUPOBRAHME.

HacToawmi ctangapT NpUMEHUM KO BCeM OpraHM3aunam, BbiNonHawWwMM ouobaHkuHr ana MCK-KM
4YenoBeka, UCMOMb3yeMblX B HAYYHO-UCCNe0BaTENbCKUX LensX.

HacTtoawmi ctangapTt He pacnpocTtpaHsaeTca Ha MCK-KM yenoBeka Ans npeanonaraemoro Mcnonb3o-
BaHWUSA in vivo Ha NOAX, B TOM Yucre ANs KNeToYHOW Tepanun, TKaHEBOW MHXEHEPWUN U MHOTO KITMHUYECKOro
Uny TepaneBTUYECKOro NPUMEHEHMS.

MpumedyaHune — MexgyHapoaHble, HAUMOHamMNbHbLIE U/WINK PErMOHanbHbIe pernaMeHThl/TpeboBaHNA Takke Mo-
YT NPUMEHATLCA K KOHKPETHbLIM MONOXeHWAM, pacCMaTprBaeMbiM B HACTOALLEM CTaHOapTe.

2 HopmMmaTuBHbIE CCbINKK

B HacTosWwem cTaHgapTe Mcnonb30BaHbl HOPMAaTUBHbLIE CCbIMKW Ha CMeAyowme cTaHgapThl [ana gatm-
POBAHHBIX CChINOK MPUMEHSAIOT TOMLKO yKa3zaHHOE M34aHve CChINTIOYHOro cTaHgapTta, Ans HeAaTUPOBaHHbIX —
nocriegHee nsgaHue (BKM4Yasa BCe U3MEHEHNS)]:

ISO 8601-1, Date and time — Representations for information interchange — Part 1: Basic rules (Jdata
n Bpems. MNpegcTtasneHne ansa obmeHa nHdopmauuen. Yacts 1. OcHOBHbIE NpaBuna)

ISO 20387:2018, Biotechnology — Biobanking — General requirements for biobanking (BuotexHono-
rma. bnobankuHr. Obwne TpeboBaHus)

ISO 21709:2020, Biotechnology — Biobanking — Process and quality requirements for establishment,
maintenance and characterization of mammalian cell lines (buotexHonormsa. BuoGaHkuHr. TpeboBaHMA K op-
raHusauum, obCcnyxMBaHUI0, onpedeneHnio XapakTepucTUK U KOHTPOMKD Ka4yecTBa KMeTOYHbIX NUHWIA MIEKo-
NUTaloLWKMX)

3 TepmMuHbI 1 onpegeneHnsa

B HacToslwem cTaHgapTe npyvMeHeHbl TepMuHbl no MCO 20387:2018, MCO 21709:2020, a Takke cnegy-
lolLMe TEPMUHBI C COOTBETCTBYHLLMMMW onpegeneHnsamu.

MapaHune ochbuumnansHoe
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TepmuHonorndeckme 6asbl gaHHbix MCO 1 M3K gocTynHbl No crnegyoLwmm agpecam:

- nnatcdopma oHnanH-npocmoTpa MCO no agpecy: https://www.iso.org/obp;

- 3nekTponeaust M3K no agpecy: https://www.electropedia.org/.

3.1 nognuHHocTb (authenticity): icTUHHOCTL 1 NpaBoUBOCTS.

[ISO/TS 22859:2022, 3.1]

3.2 6uobank (biobank): KOpuondeckoe NUUO MMM YacTb KOPUAMYECKOTO NKLA, OCyLLecTBAAWMe buo-
6aHkuHe (3.3).

[MCO 20387:2018, 3.5]

3.3 buobaHkuHr (biobanking): Mpouecc npMobpeTeHUs U xpaHeHUs BUONOrMYecKoro MaTepuana, BKMo-
4yas KOHKpeTHble OEeWCTBUA UNU BCce OeNCTBUA, CBA3aHHbIe co cOopoM, NOATrOTOBKOW, KOHCEpPBALMEN, UCTbI-
TaHWeM, aHanuM3oM W nepegadvenl onpegerneHHoro GUoONorMYeckoro Matepuana, a Takke COOTBETCTBYHLLUX
WHOPMaLWK U AaHHbIX.

[MCO 20387:2018, 3.6]

3.4 KOCTHbIW MO3r; MKaHb KOCcmHo20 Mo3ea (bone marrow; bone marrow tissue): Msirkas, noxoxas Ha
ryOKy TKaHb, HaXOOALWAACH B cepeauHe DONbLIMHCTBA KOCTElN, NPON3BOASALLAA NelkouuThl (benkbie KpoBSAHbIE
TenbLa), 3pUTPOLUTLI (KpacHble KPOBSHbIE TemnbLa) U TPOMBOUUTHI.

3.5 kynsTUBMpoBaHue knetok (cell culture): BelpawBaHue KneTok, OTAENEHHbIX OT UCXOOHOW TKaHW
nyTeM CMOHTAHHOW MUrpaLuW, MEXaHNYECKOro UNu PepMEHTAaTUBHOIO AMCMEPTMPOBAHWNS NS Pa3MHOXEHUA
B ycnoswusx in vitro.

[ISO/TS 22859:2022, 3.5]

3.6 mocbe Ha KneTou4HbIn oBpa3sey (cell master file): MonHoe Oocke Bcex npouenyp W 3anucel, Uc-
nonb3yembix AMs NONy4YeHUsa KneTodHoro obpasua.

[ISO/TS 22859:2022, 3.6]

3.7 mopdponorus knetku (cell morphology): ®opma 1 CTpyKTYpa KNeTku.

Mpumevyanue 1-— Mopdonorus moxeT BbiTe NpeacTaBneHa OAHUM NapameTpoM UNn KoMBWHauuen AByX Unv
6onee napamMeTpoB..

[MCO 21709:2020, 3.3]

3.8 yKucToTa KnetoyHon nonynauMu (cell population purity): MpoueHT KNeTok onpegeneHHoro Tuna B
nonynayuu, obnagatowmx ogMHaKoBbIMUK cneLnpuYecknMmn BUONOrMYeckMMi XapakTepUCTUKaMKM, TaKUMK KaK
MapKepbl KNeTOYHON NOBEPXHOCTK, reHeTU4eckmne nonMmopdunamel U BuonorMyeckas akTMBHOCTb.

[ISO/TS 22859:2022, 3.8]

3.9 konoHmneobpazyrowan eguHuua pubpodbnactoB; KOE-® (colony forming unit fibroblast; CFU-F):
TWNUYHBIA aHanua in vitro ona JeMOHCTpauMy notTeHuuana camMoobHosneHust (3.22) KneTok-npealwecTBeHHU-
KOB, 3aCesIHHbIX Ha YallKK C HU3KOW 4acTOTOW, B pe3ynbrarte 4yero obpa3syeTcs KOMOHMS KMeTOoK, MOXOXUX Ha
chubpobnacTbl.

Mpumevanue 1—lNoacyeT TakMX KONMOHUIA ABNAETCA NOKa3aTeNbHbIM ANA NoTeHUWana KonoHeobpasoeaHmsa
WNK cnocobHOCTU K CaMOOBHOBMNEHWUIO 3TUX KIETOK /N Vitro.

[ISO/TS 22859:2022, 3.9]

3.10 kpuokoHcepBauuma (cryopreservation): XpaHeHWe KNETOK U TKaHEWN B 3aMOPOXKEHHOM COCTOSIHUN B
YCIOBUAX, KOTOa MX KU3HEeCNoCOOHOCTb COXpaHAeTCs.

[MCO 21709:2020/Amd 1:2021, 3.6]

3.11 pudpdepeHumnpoBka (differentiation): MNMpouecc npuBegeHns kNeToK B OnNpeferieHHoe COCToAHME
WMWK HanpaBneHue pasBUTUA.

[ISO/TS 22859:2022, 3.11]

3.12 noteHuman audp chbepeHumpoBku (differentiation potential): CnocoBHoOCTL, OTHOCALLASACA K KOHLEN-
UMK, YTO CTBOMOBbIE KMETKW W KNETKN-NpeaLecTBEHHUKA MOryT NpoayuMpoBaTh JOYEpHUE KIeTKW, KoTopble
crnocobHbl B fansHerwem anddepeHuMpoBaTth B Apyrue TUMbl KNeToK.

[ISO/TS 22859:2022, 3.12]

3.13 npoTtoy4Hasa untomeTpus (flow cytometry): MeTogonornyeckn opMeHTMpOBaHHAs NOAOUCLMNIIMHA
aHanuTUYecKoW LUTOMOrMKU, KoTopas U3MepsieT KONMUYEeCTBO KMNeTOK, HaxoOsLWwuxcs BO B3BELLEHHOM COCTOS-
HWW B XXMOKOM HOCUTENe, N0 Mepe UX NPOXOXAeHWs, 0BLIYHO MO OHOW KNeTKe 3a pas, Yepes N3MepUTENbHYH
CTaHuuo.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 6/32
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

FOCT P UCO 24651—2024

MpumeyvyaHune 1— DT0M3MeEpPeHME NpeacTaBnaeT npeobpasoBaHne M3MEHEHWI B BbIXOOHOW MOLLIHOCTKW eTek-
TOpa (MNW OEeTEKTOPOB) 338 CYET M3MEHEHWUSI paccesHus CBETa, MOrMOoLLEeHUs CBeTa, ucnyckaHusa ceeta (dpnyopecueHums)
KMNETKOW UM U3MEHEHMWSA 3MEKTPUYECKOTO CONPOTUBMNEHUS MO MEPE NPOXOXKAEHUS KNETOK YEPE3 U3MEPUTENBLHYIO CTAHLMIO.

MpumedyaHue 2— MNpoTovHas UMTOMETPUA NO3BOMSAET NPOBECTU OAHOBPEMEHHYIO OLEHKY MOPMONOrMYeCcKux
XapaKTepUCTKMK KNETOoK (pasmep v BHYTPEHHSA CMOXHOCTE) U MEMBPAHHLIX UMK BHYTPUKNETOUHBIX aHTUIEHOB.

[CLSI H44-A2:2004, pazgen 4, c uaMmeHeHuaMW — fobaBneHo npumevaHue 2]

3.14 reteporeHHocTb (knetok) (heterogeneity <cells>): HeogHopogHoCTh cocTasa, kadecTBa uwnu
CTPYKTYpPbI NONYNSAUUK KIETOK.

[ISO/TS 22859:2022, 3.14]

3.15 Me3eHxMManbHaa cTpoManbHasa KneTka, nony4YyeHHaa U3 KOcTHOro mosra Yenoeka; MCK-KM
yenoeeka (human mesenchymal stromal cell derived from bone marrow; hBM-MSC): leTeporeHHas knerto4-
Has nonynauua, BbIAENEeHHasa U3 KOCmHo20 Mo3ea (3.4), koTopasa cnocobHa MogynMpoBaTe MMMYHHBIN OTBET,
CEKPEeTMPOBaTh NapakpuHHbIE DakTOpkl U MPOXOAWUTL aauNoreHes, OCTEOreHe3 U XOHAPOreHes in vitro.

MpumeuvaHnne 11— beskakmx-nubo MaHUNyNaLMA BelpaXeHne «aganTupoBaHHble K kynetueauu MCK» aena-
eTcsa ansTepHaTUBOW TEPMUHY, MCMOMNb3yeMoMy Ans 0B603HaYeHUs KNeToK, KOTOPbIe OTNWYaKTCH OT KNETOK, 0BHapyXeH-
HbIX in vivo. CTaHoBuTCS BCe Bonee o4eBUOHBIM, YTO 3TV TWMNbl KNeTok oBnagatoT ApYyrMMU CBOMCTBAMMU C TOUKM 3pEHUSA
3KCMpeccuy reHoB, PyHKLMOHaNsLHOCTH 1 doeHoTuNa.

3.16 akTMBauusa (MezeHXMManbHLIX CTPOMankbHLIX KneTok) (licensing <mesenchymal stromal cells>):
Ctumynupytowee geincteue B oTHoweHun MCK-KM yenoseka (3.15) c nicnonb3oBaHneM BocnanuTeNnbHbIX LiW-
TOKWHOB ANA YCUNEeHUs UMMYHOCYMPeccuiu.

n puMmedyaHune 1— TepMV]H «aKTuBaunsa» B JaHHOM Crny4vae ABINAeTCA Bruonorn4ecknm TEPMWHOM, & HE HOpMa-
TUBHbBIM NN 3aKOHOOATENBHbIM.

[ISO/TS 22859:2022, 3.17, ¢ uameHeHusamu — B onpeaeneHun «hUC-MSCs» 3ameHeHo Ha « MCK-KM
YyernoBekar]

3.17 naccax; cybkynsmusupogaHue (passage; subculture): lNpouecc ganbHeNWero KynsTUBMPOBAHNUS
KMeTOK B HOBOM COCYyAe C MUTaTenbHOW cpefon Ans nonyyeHwa Bonblier nnowagn nosepxHocTw/obbema
pocTa KNneTok.

[ISO/TS 22859:2022, 3.18, ¢ U3MeHeHnaAMM — B onpeaeneHum nobasneHo crnoBo «HOBOM». [pumMeyva-
Hue 1 yoaneHo]

3.18 uucno naccaxen (passage number): KonvyecTBo NpOBEAEHHbIX NacCa)en.

MpumeyvyaHune 1— B HacToAWweM cTaHgapTe noa P{J NMOHMMaeTCAa UCXoOHasA nonynauna KneTok.

[MCO 21709:2020, 3.13, c uameHeHusimun — gobaBneHo npumedaHue 1]
3.19 Bpema yaBoeHusa nonynauuu; BYTI; spems ydeoeHus (population doubling time; PDT, doubling
time): Bpems, Heobxogumoe AN yaABOEHUS KONMYECTBa KyNbTUBUPYEMbIX KNEeTOK.

MpumeuvaHnune 1-— BpemamnamepsioT B Yacax.

[MCO 21709:2020, 3.8, c M3MEHEHUSMWU — «BpeMs yoBoeHusa nonynauuu» u «BYTM» gobaBneHbl Kak
npegnoJYTUTENbHbIA TepMUH. obasneHo npuMmedaHue 1]

3.20 nepBuyYHana KynsTypa (primary culture): KyneTypa, npovMcxoasiias M3 KNeTok, TKaHel unum opra-
HOB, B3AITbIX HEMOCPEACTBEHHO U3 OpraHM3Ma, U NpefLllecTByloLLaa cTagun ee cybKynbTYpUpoBaHnUs, pasmMHo-
KEHWUs1 1 MoNyYeHns nocrnenoBaTenbHblx naccaxel (3.17) in vitro.

[MCO 21709:2020, 3.16, c U3BMeHeHUAMU — yaaneHo npumedaHme 1]

3.21 nponudpepaums (proliferation): YBenuueHne yucna KNeTok 3a c4YeT KNETOYHOIO AeneHus.

3.22 camoobHoBneHue (self-renewal): CnocobHocTe cmeonossix knemok (3.23) npoBoauTe AeneHve
CYUMMeTpUYHO, 0bpasysa ABe MOeHTUYHbIE JOYEPHUE CTBOMOBLIE KIMETKN.

MpumedyaHue 1 — B3apocnbie CTBOMNOBLIE KIETKU Takke MOTYT OEMWTbCA aCUMMETPUYHO WM 06pa3oBbIBaThH
OLHY [OYEPHIO KNETKY, KOTOpas MOXEeT HeobpaTMo nepeinTi K AnddepeHUMPOBRaHHON KIETOMHOWM NIMHUN U B KOHEYHOM
cyeTe NPUBECTU K Ceuran3npoBaHHbIM (hyHKLMOHAMNBHO AudhdepeHLMPOBaHHBIM KNETKaM, TOraa Kak apyras [ouepHss
KreTka COXpaHAEeT XapaKTePUCTMKN POAUTENBCKOM CTBOMOBON KIETKM.

[ISO/TS 22859:2022, 3.23]
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3.23 cTBonoBanA knetka (stem cell): HecneunannanpoBaHHble KNETKW, CNOCOBHbIE K caMO0OHOBNEHUI
(3.22) n umerowme noteHuman dughghepeHyuposku (3.12), a Takxke cnocobHble oudhepeHLMpoBaThcs B OQWH
UMW HECKOMBKO pas3nUYHbIX TUMNOB CNeuMan3npoBaHHbIX KNeTOoK.

I punMmedvyaHKUe 1 — BonbLUKMHCTBO B3POCNbIX CTBONOBbLIX KNETOK ABMAKTCA MYyNbTUNOTEHTHBIMW CTBOIOBLIMA
KINneTKkamu.

[ISO/TS 22859:2022, 3.24]

3.24 wu3HecnocoBHocTh (viability): MpuaHak xxvBoro opraHnama (HanpumMep, MeTabonuyeckn akTMBHO-
ro, cnocoBbHOro k BOCMPOW3BOACTBY, MMEHOLLErD HEMOBPEKOEHHYIO KNETo4YHy0 MeMBpaHy nnu obnagatoLiero
CNocoBHOCTLI0 BO30OHOBMNATEL STU (OYHKLMK), ONpPeaeneHHblA Ha OCHOBE NpeanonaraemMoro MCnonb30BaHus.

[MCO 21709:2020, 3.17]

3.25 ku3HecnocobHble KneTku (viable cells): Knetkn B npobe, obnagatoline npu3HakoM >KU3HK (Ha-
npuMmep, MeTabonuueckn akTUBHbI, CNOCOBHBI K pasMHOXeHUo, 0bnagatoT HenoBpeXaeHHOW KNeTOYHOW MeM-
BpaHoi unu cnocobHel K BO30BHOBNEHNUID aTUX (OYHKUWIA), onpedeneHHbiM Ha OCHOBe npegnoenaraeMoro uc-
Nonb30BaHUA.

[MCO 20391-1:2018, 3.29]

4 CokpalieHus

ACAN — arrpekaH;

AHR — peuenTtop apomaTuyeckmx yrneeogopoaos;

ALP — weno4Han docoarasa;

ANGPTZ2 — aHrMonoaTtvH 2;

AP2 — agMnaTuT NpoTemH-2;

BCL-2 — B-kneTto4Hasa numdoma 2;

CCL2 — nurang 2 C-C MoTvBa XeMOKWHA;

CCL7 — nurang 7 C-C MoTBa XEMOKWHA;

CCR7 — C-C-peuenTop XxeMOKWHa 7;

CCR10 — peuenTtop xeMokuHa 10;

CD — knactepbl auddepeHunpoBKY;

CEBPu — CCAAT/anbtha-6enok, cBA3bIBAKOLINA SHXaHCEP;
CFSE — cykuuHumuannosbii adpmup kapbokcudnyopecLeunHa;
CIITA — TpaHcakTMBaTOpP OCHOBHOIO KOMMMEKca rmcTocoBMecTuMmocTy |l Kknacca;
CO, — anokecua yrnepoaa;

COL10 — konnareH Tvna X;

COL2A1 — konnareH Tuna 2A1;

COX-2 — uMKnookcurekcaHasa 2;

CX3CR1 — peuenTtop 1 xemokuHa CX3C,;

CXCL9 — nuraHg 9 C-X-C moTUBaA XeMOKUHA;

CXCL10 — nurang 10 C-X-C MoTMBa XeMOKWUHA;

CXCL11 — nurang 11 C-X-C MOoTMBa XEMOKUHA;

CXCL12 — nuraHg 12 C-X-C MoTMBa XeMOKWUHA;

CXCR1 — peuenTop xeMokuHa 1;

CXCR4 — peuentop xeMOKUHa 4;

CXCR6 — peuenTop XeMoKuHa 6;

DMEM — moandmumnpoBaHHas cpena (Dulbecco’s modified eagle medium);
GAL-1 — ranektuH-1;

HLA — aHTureH nenkouuTa YenoBeka,

HLA-DR — aHTuren nevkouuta 4yenoseka DR;
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HO-1 — remokcureHasa-1;

HSP70A — Benok Tennoeoro woka 1;

HSP70B — 6enok Tennosoro woka 70B;

ICAM-1 — monekyna MexkrneTodHor agresun 1;

IL-1RA — aHTaroHWCT peuenTtopa UHTepnenkuHa-1;

MTT — 3-(4,5-anmeTuntrnason-2-un)-2,5-oupeHun-2H-tetpaszonuin 6pomug;
N — yncno cobpaHHbIX KNEeToK;

Ny — 4MCIIO BbICESAHHbIX KIETOK;

P, — vcxoaHas nonynsums KneTok;

PBS — tocdatHbiii 3abydepeHHbId hU3Monormiecknin pacteop;
PDL-1 — nurang-1 nporpammupyemoin rubenn kneTku;

PPAR-y — peuenTop, akTMBMpYeMbIi MEPOKCUCOMHbLIM NponugepaTtopomM ramma;
R&D — Hayu4Hble nCccnefoBaHusa 1 pa3BUTUE;

RUNXZ2 — TpaHCKpUNUNOHHBIN hakTop 2, CBA3aHHLIM C KapNWKOBOCTLHD;
S0OX9 — HMG 60kc-9, ceasaHHbin ¢ SRY;

T — koHe4YHas To4ka uHKybauwuu, u;

Ty — HauanbHasa To4ka uHkybaumm, 4;

TIMP-1 — TkaHeBol MHrMBUTOp MeTannonpoTemHas 1;

TIMP-2 — TkaHeBOW MHTMBUTOP MeTannonpoTemHas 2;

TLR-4 — 3BoHonoao6HbIR peuentop 4;

TSG-6 — Benok, nHAYUMpYEMbIA reHoM 6 chbakTopa HeKpo3a OnyXonu;
ULBP-3 — UL16, cBaA3biBawLWwmi 6enok 3;

VCAM-1 — BackynapHasa mMonekyna KrneTodHon agresaum 1;

BC — 6negHas cnupoxeTa;

BI'B — Bupyc renatuta B;

BI'C — Bupyc renatuta C;

BNY — Bupyc nmmyHodeduumnTa YenoBexa,;

BYIT — Bpems yOoBoeHUs nonynsayuu,

OO — nHoonamuH 2,3-guokcureHasa 1;

MIN-6 — nHTepnenknH-6;

N®H-y — nHTepdepoH ramma;

KK — KoHTponb kavecTBa;

KOE-® — konoHueobpasywLlasa eguHuua pubpobnacros;

NMNIN — nunonpotenHnunasa,

MCK — me3eHXnHanbHble CTPOMankbHbIE KMETKU;

MCK-KM 4enoBeka — Me3eHXMManbHble CTpOmMalnbHbIe KINeTKu 4YenoBeka, nony4YeHHble U3 KOCTHOro
MO3ra;

OlNH — oCcTeonoHTUH;

OUH — ocTeokanbuuH;

MUP — nonumepasHas uenHasa peakuus;

TP®-beta — TpaHchopmMupyOLWMIA pocToBoW hakTop GeTa;
®PIT — chakTop pocTa renatoumnToB;

®PK — dhakTop pocTa KepaTUHOLMUTOB;

®P3C — hakTop pocTa 3HOOTENUSA COCYOOR;

OATA — aTuneHanaMmMHTETPAYKCYCHas KACNoTa;

OTC — ambpuoHanbHasa Tena4Yba CbIBOPOTKA.
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5 O6wme TpeboBaHUA

5.1 O6wme nonoxeHUnA

Bruobank gomkeH cobniogate Tpebosanua NCO 20387 n MCO 21709 B gononHeHve K HacTosAweMmy
cTaHgapTy. B kadecTBe gononHWTENbHOW cchinNkv Ang BHegpeHws MCO 20387 ponyckaeTca ucnonb3oBath
ISO/TR 22758.

BuobaHk 0bs3aH ycTaHOBUTL KPUTEPUM U NPOLEdyphl ANA BblOENEHUHA, KyNbTMBMPOBAHUA, XpaHeHus,
pasmopaxuBaHus 1 TpaHcnoptupoeaHna MCK-KM yenoseka.

Heobxoaumo cozpgaTh, 3a40KYMEHTMPOBaTk, BHEAPUTL, PErynsapHO aHanM3upoBaTe U OOHOBNATL Npo-
Lenypy aHanuaa gaHHbIX.

BrvobaHk gomkeH ucnone3oBaTe BanUAWPOBaHHbIE W/MNKM BepudULMPOBaHHbEIE METOAb! U Npoueaypsl
Ons Bcen gesaTtenbHoOcTM, oTHocAwencsa kK MCK-KM yenoBeka, B cootBetctBuK ¢ MCO 20387:2018, 7.9.2 n
7.9.3, Ha Bcex cTagusax }KU3HeHHoro Lukna buonorudeckoro Matepuana (kak onpegeneno B ICO 20387:2018,
3.29).

Heobxogumo co3naTh, 3a0KYMEHTUPOBAaThL, BHEAPUThL, PEryNaApHO aHanuaupoBaTe U OBHOBMATL NpoO-
uenypsl, gokymeHTsl KK ana npouenyp cbopa, BbligeneHns, pacnpocTpaHeHus, XpaHeHUsl, TpaHCNopTUpPoBa-
HWS, UCNBITAHUA W aHanu3a OaHHbIX B COOTBETCTBUM C XapakTepuctukamu MCK-KM yenoseka.

MoonuHHocTh 1 cBocTBa MCK-KM yenoBeka nognexar MOHUTOPUHTY B TEYEHWE BCero npolecca buo-
BaHKWHra, OT BbiAEMNeHns A0 pacnpocTpaHeHus.

5.2 NepcoHan, nomMmelleHUA U o6opygoBaHue

Heobxogumo cobniogate TpebosaHusa MCO 20387:2018, pasgen 6, u MCO 21709:2020, 4.3, 4.4, 4.7.

MepcoHan BuobaHka AomkeH ObiTe 0OyvyeH HagnexawuMm o6pa3om, B OCODEHHOCTW pPa3MHOXKEHUIO,
XapakTepucTMKe, KyNbTUBMPOBaHUIO, KPUOKOHCEPBaLMK, pasMopaXKnuBaHuo 1 TpaHcnoptupoBaHuio MCK-KM
yenoseka.

OnepaTtopbl BHELIHWX OpraHn3aumia, npegoctasnsowme yenyrm ana MCK-KM yenoseka, o6s3aHbl npo-
OEeMOHCTPUPOBaTL COOTBETCTBYHOLWME NPOdeCcCUOHamNbHbIE 3HAHUS, OMbIT U HABLIKW, 8 TAKXKe PerynspHo npo-
BOOUTL JOKYMEHTUPOBaHHOE 0By4YeHWe 1 OLeHKy Keanudukalum nepcoHana.

BuobaHk gomnkeH obecneynTs, YTOObI NOMELLEHUS WU YCIIOBUSI OKPY»KatoLlei cpefbl He OKasbiBanu He-
raTMBHOTO BNUsiHWA Ha kadectBo MCK-KM YenoBeka Wnv He aHHynMpoBanu pesynbsTaThl aHanM30B.

Cnepnyet paspaboTaTb npoueaypbl MeHeXKMeHTa obopyaoBaHus, BKNOYas aKkcniyatayuio obopynoea-
HWUS W NNaH TeXHUYeckoro obecnyKMBaHus.

BrobaHk gonxkeH KoHTponuposaTth pabouee oBopynoBaHWe 1 YCNOBUS (HAaNpUMep, TeMnepaTtypy, Brnax-
HOCTb, YWUCTOTY) B COOTBETCTBMU C paccMaTpuBaeMbiMu XapakTepuctukamu MCK-KM yenoseka v notpeb-
HOCTbIO B acenTuyeckoin obpaboTke.

5.3 PeaktuBbil, pacxogHble MmaTepuanbl U apyrue npuHagnexHoCcTn

Heobxogumo cobniogate Tpeboeanna MCO 21709:2020, 4.5.

BrobaHk gomkeH paspabotate KpUTepun NpuemMnemMocTy Ansa MaTepuanos, BKNKYas peakTuBbl U pac-
XodHble maTtepuanel, Heobxogvmble ANA BblAeneHWs, KyNbTMBUPOBAHWS, XpPaHeHWs, pasMOpaKMBaHusa |
TpaHcnoptupoeaHusa MCK-KM yenoseka.

5.4 YnpaBneHuve nHdopmaume U gaHHbIMHU

Heobxogumo cobniogate Tpebosanua MCO 20387:2018, 7.8.3 n 7.10.

BrobaHk gomkeH ynpaenate M nogaepXusaTh gaHHble, cBsasaHHble ¢ MCK-KM venoseka, Bkritovas, no-
MMUMO MpoYEro, cnegyouiee:

a) TEXHWYECKYH MHOPMaLMo: METOAbI, MCMOMb3yeMble MpY BblgENeHNM KNETOK, YCNOBWS KyNbTUBUPO-
BaHWs, AaHHbIE O NMAacCUpPOBaHWM, BKIKOYAs YMCMNO NacCaXKen, XapakTepucTUKy M AaHHble MuKpobuonoruye-
CKWX aHanuaos;

b) wHopmauunio 0 xpaHeHUM U KOHCEpBaLuu;

C) AaHHble No NpoBepke HE30MacHOCTU.

Heobxogumo obecne4ynTb onpeaeneHHble CPOKKM U Be30MacHOCTb XPaHeHUs! AaHHbIX, a Takke LenocT-
HOCTb XPaHUMbIX OaHHbIX.

HeobxogMmo yCTaHOBWUTL MUHMMAIbHbBIA CPOK XpaHeHus 3anucein ana MCK-KM yenoeeka. Cneunans-
Hble TpeboBaHWA K YCIOBUAM M CpOKaM XpaHeHWs gonyckaeTcs NpUMeHaTh B Byayuwmx 3agayax. [NepcoHans-

6
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Hble JaHHble KayKgoro AoHopa-yenoseka HeobxoouMmMo XpaHuTb B 3alMLEeHHOM MecTe W ynpaensaTb MU B
cooTBeTcTBMM ¢ MCO 20387:2018, 4.3.

[na obecneyeHnsa BO3MOXHOCTU MPOCMOTPA AaHHbIX U 3an1ceil AN KOHKPETHOro npuMeHeHust Heobxo-
OUMO XpaHWTb JOCbe Ha KNeToudHbl o6pasel.

6 OT60p NPOHB KOCTHOrO MO3ra U CBA3aHHbLIX C HUMW AaHHbIX

6.1 UHdpopmauma o ooHOpe KOCTHOrO MO3ra

Heo®xoanmo BbINOMHUTL U OOKYMEHTarnbHO NoATBEPAUTL OLEHKY pUcKa.

Y106kl 3aLMTUTL NEpPCcoHanbHbIe aHHble AoHopa, buobaHk gomkeH pa3paboTaTe MeToAbl 3alLUThl AaH-
HbIX AOHOpa B cooTBeTcTBUKM ¢ MCO 20387:2018, 4.3.

Heobxoanmo JOKYyMEHTMpOoBaTk MHOpPMaLUMIo 0 AoHope. [Npu BO3MOXHOCTU HEOOXOOUMMO NMOAFOTOBUTL
AOKyMeHTauuio 4o otbopa npob. [JoKymeHTaLmsa JOMmKHa BKMoYaTh, MOMMMO NpoYero:

a) waeHTudHUKaTop OOHOPpa, KOTOPbIN MOXEeT MMETb BuA Koa [HanpyvMep, NceBAOHVWMW3UPOBAaHHbIN
(cHabeHHbIA NCeBAOHUMOM), aHOHUMU3UPOBAHHLIN (00e3NMMYeHHBIR)];

b) nHcopmauuio 0 COCTOSIHUKM 340POBbA AOHOPA KOCTHOMO Mo3ra (Hanpumep, cnpaBka 0 300pPOBbE WK
NpMrogHoOCTM goHopa, Tun 3aboneBaHusA, conyTcTBylolee 3abonesanue, geMorpaduyeckne gaHHble, HanpuW-
Mep BO3pacT, non);

C) WMHdpopmMaLmMo 0 MEOULMHCKOM M cneuuanbHOM nedeHni go cbopa KoCTHOro mo3sra (Hanpvumep, gata,
CPOKW NeYeHus, NpYHUMaeMble MeaukaMeHThl, 3akioyYeHe MeguUMHCKOro cneunanuera);

d) oTpuuartenbHbIA pesynbraTt Ha renatuTtel B n C, BUY, BC v Tokconnasmos, ecnv ansg KOHKPeTHbIX
Lenen nccriegoBaHmna He TpebyeTca NONOKMTENbHbBIA pe3ynbTar.

n punMmedyaHune 1 — BoamoxHO npoeegeHne AoNoONHNTENBHOIO aHann3a Ha BUPYChb, NMpuy HeobxogMMOoCTK;

€) ecrnu NnpMMeHMMo, AaHHble 06 MHPOPMUPOBaAHHOM 4OOPOBOMBHOM COrMacun, AaHHOM OHOPOM (Ha-
npuMep, Konusa noanucaHHoro MHopMMUPOBaHHOIO A0OPOBONBHOIO Cornacua ¢ OTpeaakTUPOBaHHLIMKU AaH-
HbIMY MMeHK AoHopa); cm. LCO 20387:2018, 7.2.3.4.

JokymeHTUMpoBaHWe MHGOpMaUuKM 0 JOHOPE, NPU HEOBXOAMMOCTU, AOMKHO BKNOYaThL reorpaduyeckmin
pPErMOH J0HOpA B 3aBMCMMOCTM OT LiEeNW UCCNEenoBaHms.

[oHOpbl cHMTaTCsA HENPUIOAHBIMW 4Ns caadn Guonorvyeckoro matepuana (ecnu MHoe He TpebyeTcs
A5 BbIMNONMHEHWUS KOHKPETHOW LIenW UCcrnenoBaHns) B TOM criyyae, ecnu:

- ObINKX HE300POBbLI HA MOMEHT cAa4M MaTepuana.

MpumedyaHue 2— lepuodsl BO3AepXaHWs OT 4OHOPCKOW AEATENBHOCTY MOTYT CYLLECTBOBATL /MW BAPLUPO-
BaTbCsl B 3aBMCMMOCTW OT MECTHbIX HOPMAaTVBHBIX PEKOMEHAaLUWIA ANA OTAENBbHBIX KIETOYHBIX U TKAHEBbIX MaTEPUanos;

- MOMYYUIIN MONOXKWTENbHbLIA pe3ynbTaT Mo KpalHen Mepe Ha ofHO MHeKLMoHHoe 3aboneBaHue,
cm. 6.1 d).

B npouecce cbopa kneTok YenoBeka HeobxoaMMO NPUHATE MepPLI MO 3aLl1Te 340P0OBbLA M 6e30MacHoCTK
OoHopa ¥ nepcoHana 6uobaHka.

BoineneHne MCK-KM yenoBeka He cregyeT NpoBOAMTL OT LOHOPOB, MMEKLWMNX MegULMHCKME NPOTHBO-
NoKasaHWs Ha M3BMeYeHWe NyHKTaTa KOCTHOrO MOo3ra, Ha ceflaTUBHbIE CPEACTBa UMW aHECTE3UK NO pesynbTa-
TaM OLLEHKM COOTBETCTBYIOLLENo pUckKa.

BuifiBneHo, YTO cTaTyC AOHOPORB KOCTHOIO MO3ra, Takol Kak BO3pacT, BUPYCHbIE MHMEKLIUN, OMyXONeBkie
M UMMYHOINOIMYEeCKe HapyLLEHUA, BMUAKT HA HeKoTopkle xapakTepuctuku MCK [28].

6.2 AHaToMMYecKkasa obnacTbk cbopa maTepuana

UTo KacaeTcsa aHaToMUYecKkol obnactu cbopa maTepuana, NpMMEHSIOT peKoMeHaaunn npoTokonos [29].

Ecnwn cbop KocTHOro Mo3ra NnpoBogAT NpU NOMOLLKM MYHKLWK MHTpaMeaynnapHoro kaHana, To ero Aony-
cKaeTcsa NpoBOAMTL M3 ronoBky BegpeHHor kocTu [12], [21], [30].

[na kax ol npolenypbl aHaTOMUYeCKyto obnacTs cbopa Matepuana AOKYMEeHTUPYHT.

6.3 O6bem cobpaHHOro matepuana

BuisBneHo, 4to 06bem cobpaHHOro MaTepuana KOCTHOTO MO3ra BriMsieT Ha YWCIO BbiLENEHHbIX MOHOHY-
KneapHbIX KIMETOK U, CNeaoBaTenbHO, UFPAET BaXHYO ponb B ahdekTuBHOM BbigeneHnn MCK-KM yenoBeka
M3 KOCTHOro moara [21]. Takum obpasom:
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a) acnuparTbl KOCTHOrO Mo3ra cnegyet oTbupatbe B MUHUManbHOM o6beme, paBHoM 10 Mn, U JOKYMEH-
TanbHO NoaTBepXaaTh 370T 06bem no [24], [31]—[33];

b) npobbl, NonyyeHHble NyHKLWER UHTPaMedynnsipHOro KaHana, cnefyeT oTbuMpaTb B MUHWUMAILHOM
ob6beme, paBHOM 15 MN, ¥ AOKYMeHTanbHo nogTeep:xaaTk 310T 0bbem no [12], [13], [21], [30].

6.4 MNpouenypa c6opa mateprana

6.4.1 O6wume nonoxeHnn

Heobxogumo cobniwgaTte Tpebosanua MCO 20387:2018, 7.2.

BuobaHk 0bs1zaH pa3paboTaTb, BHeApWTb, BanugMpoBaTh W 3aJ0KyMeHTUpOBaTb npouenypy cbopa
KOCTHOrO MO3ra Ans Ka4oro uenone3dyemoro metoga (cm. 6.4.2 n 6.4.3).

Bce peakTuBbl U MaTepuanel, UCNonk3yeMble Ansa cbopa KOCTHOTO M0O3ra, AOMKHbI ObiTe CTEPUNBHBIMU.

Buobank o6aszaH cobnogate TpeboBaHma MCO 35001 wnu [34] npu paboTe ¢ BUONOrMY4EcKUM MaTepu-
anom, 3apaxeHHbIM naTtoreHamu.

Puck mukpobuonormyeckon koHTamuHauumm (bakTepuanbHoW, rpubkoBOW, BUPYCHOW, napasuTapHOW)
crnefyeT CHWU3UTb, akLEHTUPYs BHUMAaHWEe Ha TEX areHTax, KOTopble, BEpPOATHEE BCEro, MOTYT CTaTb KOHTaMu-
HaHTaMmu, UCXOASA U3 MecTa NPOXUBaHWSA, KOTOPTLI JOHOPOB W U3BMEKAEMOW TKaHW.

6.4.2 Nony4yeHne mMaTepuana KOCTHOro Mo3ra NyHKUueW U3 MHTpaMeaynnApHoOro KaHana

Mpoby cobupatloT B CTEPUITIbHbLIM KOHTEHEP OOHOKPATHOTO MPUMEHEHUS 1 HANOMHSAT aHTUKOAryIAHTOM.

[MpU3HaHHBLIMK Ha MEXAyHapo4HOM YPOBHE W BanuOUMpPOBaHHbIMKW aHTUKoarynaHtamu siensawtcea 3OTA
(sTMneHoMaMuHTETPayKCycHas KMCNoTa) Uy renapuH B KoHUeHTpauuum ot 15 go 25 ME/mn.

6.4.3 NonyyeHwe KOCTHOroO MO3ra NyTem acnupauum

Acnupauuo KOCTHOro Mo3ra npoBoOsT B COOTBETCTBUM C NMpoTokonamu [29].

Acnupatsl KOCTHOrO Mo3ra criefyeT cobupaTe B Wnpulsl, cogepxalue 3O0TA unu renapuvH B KOHLEH-
Tpauwun ot 15 oo 25 ME/mn [29].

7 TpancnopTupoBaHue npob kocTHoro mo3ra unu MCK-KM yenoBeka
M CBSI3aHHbIX C HUMU AaHHbIX B 6M06aHK

Heobxogumo cobniogate TpebosaHusa MCO 20387:2018, 7.4. ISO/TS 20658 BO3MOXKHO NMPUMEHATL AN8
opraHu3aLmM TPaHCNopTUPOBaHUSA U NMOTrPy304HO-Pa3rpy3oUHbIX paboT, a Takke Ans ydyeTta TpeboBaHuii k Bes-
OMAacHOCTM MNOMELLEeHWIA.

Mpu obpalieHumn ¢ BUoONOrMYeckUM MaTepuanom, 3apaxeHHbim natoreHamun, 6uobank obszaH cobnio-
natb Tpebosanna MCO 35001 unu [34].

BrobaHk fomkeH onpeaenuTs NoAxXoasLue yCrnoBus AN TPaHCnopTUpOBaHKWS KOCTHOTO MO3ra U3 nome-
WweHus ona cbopa matepumana B 6uobark. CregyeT NPUMEHATE MHCTPYKL MKW MO TPAHCNOPTUPOBAHWUIO KOCTHOTO
MO3ra 0o MecTa MOoATroTOBKW, a Takke TpaHcnopTMpoBaHue nogrotosrneHHbix MCK-KM yenoeeka B 6uobaHk.

Heobxoammo y4nTbiBaTh cregytowme oakTopbl NpU TPaHCNOPTUPOBAHNM KOCTHOIO MO3ra:

a) ynakoBKy, MaTtepuarn, KOHTEMHEpPbl 1 BTOPUYHYIO YNaKOBKY;

b) cpemy wnu pactBopuTenb;

C) NPOQOMKMTENBHOCTE TPAHCMOPTUPOBAHMSA, TEMMNEPATYPY U CPeACTBa MOHUTOPUHIa TEMMepaTyphl.

Cpepa u ycrnoeusi cbopa mcxogHoro 6uonoruyeckoro Mateprana gomkHbl BbiTb YCTaHOBMEHbI, BHeApe-
Hbl, 3aJ0KYMEeHTMPOBaHbl U BanWAWPOBaHbl Ana obecneyeHus NogaepKaHusa XU3HEeCNoCOBHOCTU U ApYrx
KIHOYEBLIX NapaMeTpoB.

Mpoba noaneXnT TPaHCNOPTMPOBAHWUID B COOTBETCTBYHLLUX yeroBusix BrnobezonacHocTu.

HeobxoamMmo yCcTaHOBWUTb, BHEAPWUTb M 3a40KYMEHTMPOBaTk NPOoUeaypyY ANs KPUTUHECKMX KOHTPOMbHbIX
TOYEK.

8 NMony4yeHue n npocnexnBaemocTb koctHoro mo3sra unu MCK-KM yenoBseka
M CBA3aHHbIX C HUMW AaHHbIX

Heobxogumo cobniogate Tpebosanua MCO 20387:2018, 7.3.1, 7.3.2, 7.5.
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9 Boigenenue u paamHoxeHmne MCK-KM yenoBeka

9.1 NMpouecchbl

Ons cosganmna nuHum MCK-KM yenoeeka Heobxogumo cobntogate Tpebosanmnsa MCO 21709:2020, 5.1.

Buobank 0BsizaH yCcTaHOBWTb, BHEAPUTb, 3a40KYMEHTMpOBAaTb, BanuaAMPOBaTe M NOAOEPKMBATE MPO-
ueaypsbl Boigenedns MCK-KM yenoBeka B NepBUYHOI KyNbType U CyOKynbType B 3aBUCMMOCTH OT UCNOMb3ye-
moro ansa cbopa Buomatepuana metoga (cm. 6.4.2, 6.4.3).

Mpouenypbl cnegyeT BoIMNONHATE B 6okce Buonormyeckon 6e30nacHOCTU UKW B NaMUHApHOM LIKady,
MCMoNb3ys COOTBETCTBYIOLLME aCENTUUECKUNE TEXHUKN.

9.2 YHukanbHaa ngeHTumnkauma

YHukanbHyo woeHtudpukauyuio MCK-KM yvenoBeka yctaHaBnueawT cornacHo MCO 20387:2018, 7.5.
OHa moxeT BkoYaTh YHUKanNbHoOe MMs KNeTKn UM HoMep npobbl, HOMep BruobaHKOBCKON MapThM U HOMEP
npobupkn BuobaHka. KneTkm cnegyeT aHOHMMU3NPOBaTh UMK AeNAeHTUPNLMPOBaTS.

9.3 AHanu3bl Ha Bo3byauTenen uHdeKLUK

KneTtku, nony4eHHble N3 LOHOPCKOro Buonornyeckoro Matepuana, cneayert aHanMsnmposaTh Ha COOTBET-
CTByWOLLME NepeaaBaemblie Bo3byautenu nHgpekumm, Hanpumep BAY, BI'B, BI'C, Tokconnaamos u BC.

AHanuTu4eckne AaHHble U pe3ynkTaThl, 8 TAaKKe COOTBETCTBYHOLLUNE aHanM3bl OOMKHbLI BbiTh OOKYMEH-
TUPOBaHbI U AOCTYMHLI ANA nepcoHana buobaHka u uccnenoearenen, KoTopble 0bpabarkiBaoT Nony4YeHHkbIe
KNeTKu.

9.4 BoigeneHue MCK-KM yenoBeka M3 npo6 KOCTHOro mMo3ra, nony4eHHbIX NyHKUUen
U3 UHTpPaMedynnapHOro KaHana, u NepBUYHOE KyNnbTUBMPOBaHue

[na onTumansHoW yHKLMOHANLHOCTY npoleaypy BeigeneHdua MCK-KM uenoBeka cnenyeTt HAauMHaTL B
TeueHue 2 4, HO He no3agHee 8 4 nocne cbopa KocTHoro moara (cMm. 6.4.2) [21], [35].

Mpouenypel Boigenenns MCK-KM yenoBeka 3 KOCTHOro Mo3ra MoryT oTnuyaTecs. Heobxogmmo BeInon-
HUTb CnegyloLLyo nocnenoBaTenbHOCTb AeUCTBUN:

a) BbIMOMHUTE CTEPUITbBHOE MeXaHU4Yeckoe paspylueHWe MyTem NyHKUMW MHTpamedynspHoro KaHana
ONS cO30aHUA KNETOYHON cycneH3un. KnetouHasa cycneHans MoxeT BbiTb NPUroToBneHa no npoueaype, onm-
CaHHOWM B npunoxeHuu A, b);

b) oTdmneTpoBaThL NONy4YeHHy Npoby, HAaNpUMeEP, Kak yKa3aHo B NpUNoXeHun A, c);

c) cobpaTb 0T(MNLTPOBaHHYO NPoby U LeHTpPUyrMpoBaTe ee, HanpuMep, Kak ykasaHo B MpUIOXKeHUM
A, d)une);

d) cobpatb kneTku (CBETMbIA CNOA KPOBSAHOIO cryctka) n pasbaeuTb ¢ nomollbto PBS. Cnegyet foba-
BUTb aHTUBMOTUKM. 3aTeM MOHOHYKINeapHbIe KNeTKU HEOBXOAUMO OTAENUTL LEHTpUYrMpoBaHueM no rpagu-
eHTy nnoTtHocTu. CM. NpyMepbl 3TanoB pabodvero npouecca B NpunoxeHuu A, f)—j);

e) Kak TOMbKO MOHOHYyKpeapHble KneTku 6yayT oTaeneHbl, BhINMONHUTL NOACYET KNeToK U onpefennTb
M3HEeCNOCOOHOCTE KMEeTOK, MCMOoNb3ys METOL MCKIIYEeHWUs KpacuTens (Hanpumep, TpunaHoBoro ronyboro)
nubo Bpy4Hyto, MMB0o Npy NOMOLLKM aBTOMaTU3MPOBAHHOMO YCTPOMCTRA;

f) HauyMHaTb KyNETMBMPOBaHWE KNETOK CreayeT, Korga ux XunsHecnocobHocTe npeebiwaet 90 %, a Konu-
YecTBO NOACHUTaHHbLIX KneTtok coctaenaet ot 100 - 103 oo 160 - 103 knetok/cm2. Ycnoeus KyNnbTUBMPOBaHWSA
criedyeT 3a4oKyMeHTWpoBaTb, Hanpvmep aaenedve O,, pH, Temnepartypy, yCnoBusi BNaxHOCTW U YCNOBMS
HOPMAanbHOro cofep:KaHusa kucrnopona (HOPMOKCUMYECKUE) UMM HEXBATKM KMCNOpoaa (TMnoKcuyeckne);

g) cnycTst 72 4 yaanuTb HEMPUWKPENUBLUMECH KNEeTKM U 0oDaBWTb CBEXYIO nuTaTenbHylo cpedy. MNuTa-
TeNbHY cpefy He yaanswT, YTobbl HabnwgaTtb NpuKpenuBLIMECA KNeTKkW (MprubnuanTensHo OT NATUM 4O CEMU
OHen);

h) koroa Habnopgaetca cnuaHue cnunwmnxcs knetok o1 70 % po 80 %, npon3BecTn NaccupoBaHUe Kne-
TOK NyTem TpuncuHu3aumnm (obpaboTkm TpuncuHom). [ina KynsTMBMPOBaHWA CreqyeT MCNONb30BaTh Cpeabl, He
cofepXallne CbiIBOPOTKY KpOBW. B KayecTBe ankTepHaTuBbl TAKKe OOMYCKAeTCA UCMNONb30BaTh NMUTATENbHYH
cpeny c gobasnennem 3TC (06bI4HO 0T 5 % go 10 %), nnsata TpomBoumToB (06bI4HO OT 5 % Ao 10 %) unu
CbIBOPOTKM KpOBM Yenoseka (06bl4HO oT 5 % go 10 %).
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9.5 Boigenedne MCK-KM yenoBeka u3 npob KOCTHOro Mo3ra, Nony4eHHbIX acnupauuen,
Y NepBUYHOE KyNbTUBUpPOBaHue

YT0o6bl NogaepxaTb xu3HecnocobHocTe MCK-KM yenoeeka, He06X04UMMO BINOMHATE NpoLeaypy Bbi-
geneHna MCK-KM yenoBeka B pamkax 3apaHee ONpeaeneHHoro MHTepeana BpeMeHM.

a) AcnupaT KOCTHOIrO MO3ra NepeHocAT B CTepUNbHYO(bie) NPoBupKy (1) n LeHTPUAYTUPYIOT. 3aTem CHO-
Ba rOTOBAT CYCMEH3MIO KIETOK B nuTaTtensHon cpefe [35]—([37]. NprvmepHas nocrnegoBarerbHOCTL 4EUCTBUNA
npvBeAEeHa B NpUNoXKeHun A.

b) MoacyWTLIBAKT KNETKW U ONPeaensoT X XKU3HecnoCcoOHOCTb.

c) lMpaAMoR NoceB: KyNETUBMPOBaHWE cleayeT HadnHaTb Npu xun3HecnocobHocTM kneTtok = 90 % u nnot-
HocTu kneTok 1 - 108 kneTok/cm?.

d) WHky6upytoT npu Temnepatype (36,5 £ 0,5) °C B atmocdepe 5 %-Horo CO, 11 95 %-HOW OTHOCKTENb-
HoW BnaxHocTu. 3aTtem cnegytoT 9.4, f) n g).

e) MCK-KM 4venoBeka, nony4yeHHble M3 acnuparta KOCTHOIO Mo3ra, AOSKHbI BbipallnBaTbecs nocne nep-
BOro maccaa npu nnotHoct ot 3 - 103 go 7 - 103 kneTok/cm2.

MCK-KM yenoseka He peKOMEHAYETCH UCMONb30BaTh NOCHE NATOro NacCMpoBaHUsA, NOCKOMNbKY BEPOAT-
HOCTb (DEHOTUMUYECKON U XPOMOCOMHOW HeCcTabUNBHOCTK Bo3pacTaeT, cM. [38]—[40].

9.6 NMaccMpoBaHue U orpaHM4YeHHOe pa3sMHOXeHue

B uensx panbHerwero 6uobaHkuHra Kynstypa MoxeT ObiTh JOMNOMHUTENLHO Pa3MHOXKeHa Nocre ycnelwu-
HOro CO3OaHUA UCXOAHOW KyNbTypbl; Takas KynbTypa W3BecTHa Kak «cybkynbTypay. Kaxpgoe naccupoBaHue
KyNbTYpbl Ha3bIBaOT «CYBKYNbTUBMPOBAHUEMY UMK «MacCaKeM».

KyneTypbl cnegyeTt npoBepsATb Ha NMPUCYTCTBME MMKPODMOMOrMYecKNX KOHTaMUHAHTOB (BkNtovasa Oak-
Tepun, rpubel, APOXOKMA, MUKOMIa3My, S3HOOTOKCKMHBI U ClyYarHble BUPYCHble Bo30yauTenu bonesHen) nepesd
nocrnenyrwnM pasMHOXEHUEM.

MMaccax KNneTok NPOMCXOAMT MO COOTBETCTBYLLMM NPOTOKONaM MNocrne co34aHusa MCXOOHOW KynbTypbl.
PasamHoxenne MCK-KM 4yenoBeka pekomeHOyeTcqa NMpoBOOWTL OO Tpex naccaxen, 4ytobbl obecneqnts go-
CTaTOYHYH XW3HecnocobHOCTbL Marepmana, coxpaHsasa buonornyeckue ocoBEHHOCTU MCXOOHOW KynbTyphbl, U,
Takum obpasom, NpegoTBpallas agantauuio, CBA3aHHYH0 ¢ KynbTuBMpoBaHnemM. brobaHk gomkeH cneantb 3a
pasMHOXeHWeM, Habngas 3a 3MEHEHMAMMW KOHKPETHBIX BMoNornvyecknx xapaktepuctuk (Hanpumep, KOE-@,
cTaTyc OTCyTCTBMA AndepeHUMpPoOBKM U UMMYHOMEHOTUNMPOBaHWE).

10 Xapakrepuctuka MCK-KM 4yenoBeka

10.1 O6LKMe NnonoxeHus

BrvobaHk 06s3aH paspaboTaTth, 3a40oKyMeHTMpOBaTb W BHeAPWTh Mpouenypbl ANA XapakTepucTUKM
MCK-KM yenoBeka v permcTpvpoBaTh CBA3aHHbIE C HUMUW OaHHble, Tak YToObl Nonb3oBaTeny MOrmw onpege-
NUTb MX COOTBETCTBME MpeanonaraeMomMy HasHa4yeHuio.

BuobaHk pomxeH paspaboTtaTe MaTpuuy aHanu3os M Habop MapkepoB MO KpalHENW Mepe Ha OCHoBe
pasgena 10.

BuobaHk gonkeH NpoBoAWTL NOCTOSIHHYK xapakTtepuctuky MCK-KM yenoseka npu kynsTMBMpOBaHWK.
Takasa xapakTepuCcTVKa OOIKHA BKNOYaTk Cpean NpoYero:

a) noAaTBep¥AeHWe NOANWHHOCTY,

b) mopdonoruio KneTok;

C) KMHETWKY POCTa: MOXET ObITb Bbl4MCNEHA C NOMOLLbLIO BYTT;
d) >KM3HECnocobHOCTb;

€) cnocobHocTb k andpdepeHunpoBke in vitro;

f) nmmyHodpbeHoTUN;

g) yHKLMOHANLHY XapakTepuUcTUKY in Vitro;

h) oTcyTcTBME MMKpPOBHOW KOHTaMUHaUMK.

10.2 XXM3HecnocoBHOCTb

BrobaHk AOIMKEH paapaSOTaTb, BHEOPUTb W 3a0KYMEHTUPOBATL MNMpouedypy onpegeneHusd XX1M3Hecno-
COBHOCTU KNEeToK.

10
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KoHTponb KadecTBa aHanvaa »KM3HecnocobHOCTN KNeToK NPOBOAAT C MCNOMb30BAHUEM XWUBbLIX U MEPT-
BbIX kneTok. HeobxoouMmo onpenensTb U JOKYMEHTMPOBATh NoKasaTesb X13HecnocobHOCTH KNEeTOK.

BuobaHk 0bsizaH perynsipHO NPOBOAUTE OLIEHKY KOMUWYECTBA XW3HEeCNOCOBOHbIX KNeTOoK Npu KyNnsTUBUPO-
BaHWW, 0COBEHHO Nocne U3MeHeHUs YCNOBUA KyNbTUBMPOBAHUA KMETOK.

YKunsHecnocobHocTe HEODX0QMMO OLEHMBATL NOCHe pa3Mopa)KMBaHUA KPMOKOHCEPBaHHbLIX 0Dpa3LoB.

BrobaHk fonkeH yCTaHOBWUTL NpeferbHOe 3Ha4YeHne NpUemMnemMoro NpoUeHTa HeXM3HeCcnoCobHbIX Ke-
TOK B MOMyNsiLKUKW B NpoLecce aHanuaa.

KonunyecTtBo usHecnocobHbix MCK-KM uyenoeeka nepen KpWOKOHCepBauueW [OMKHO COCTaBMATb
290 %.

HenocpencTteeHHO Nocne pasMopaKMBaHMs KONWMUecTBO XusHecnocobHelix MCK-KM uyenoeeka gonxHo
ObITh = 70 % npw onpegeneHun BannoMpoBaHHbIM METOLOM.

MpumeyaHue — AHanuUa Ha XKU3HECNOCOBHOCTL 0OLIYHO BLINOMHSOT NEpen KpYoKoHCepBaLUKUei 1 Henocpea-
CTBEHHO nocrne pazMopakmeaHua. KMaHecnocobHOCTb, onpeaeneHHas nocrne pasMmopaxMBaHus KNeTok, 0ObIYHO ABNSAET-
C5l 3aBblLEHHON.

Cﬂe,ﬂ,yET BbINMOJITHUTb aBTOMaTMSMpOBaHHbIﬁ aHanun3 Ha Xn3HecnocoBbHOCTb KMEeToK.
Buobaxk obsizaH pa3pa60TaTb, BHeOPWUTb W 3a0KyMEeHTWPOBATL npouenypy OUeHKW anonto3a KNeTok
Nnpv KyNbTUBUPOBaHUA.

10.3 Mopdponorus

Mog mukpockonom BeicestHHble MCK-KM venoBeka obbI4HO MMeOT BUA, nogobHbin dubpobnactam (Be-
peTeHoobpasHas chopMa), U pacTyT, MPUKPENNASCh KO AHY YaLUKK, MPU 3TOM pasmep/anuHa knetku 2 15 MkM.
KonoHun uMetloT cnupanbHble WM paguanbHble KoHdurypauuu. Heobxogumo onpegenvTs mMopdonornye-
ckMe 0coBeHHOCTH, KOTOPbIe OOMKHbI COOTBETCTBOBATL Xapaktepuctukam MCK-KM uyenoseka, BblgeneHHbIX
M3 KOCTHOro MO3ra.

10.4 Bpema yaBoeHUA Nonynsayuun U naccax

10.4.1 BYN
BYT [41] — aTo Bpems, 4, Heobxoaumoe ana yasoeHusa nonynauuun MCK-KM venoeeka. BYT1 Belumcnsa-
IOT, UCMOMNb3Ys NOACYET KINETOK, NOMyYeHHbIX 40 WM nocne cobvpaHus gna uccrefoBaHus, no opmyne
(T—T,) " log?

Bt & © M
(log N —log Ny)

roe D — 3HaveHune BYTT;
(T = Ty) — Bpema uHkybauun, u;
N — uncno cobpaHHbIX KNeTok;
Ny — 4MCno 3acesiHHbIX KNETOK.

Mpumeuvanne 1— dopmyna (1) npuMeHrMa B MMHENHOM OMana3oHe pasMHOXEHUS KNETOK.

CpepnHee 3Ha4deHune BYT ona MCK-KM yenoBeka, BblAeNeHHbIX M3 KOCTHOIO MO3ra YeroBeKka, HaxoouT-
cq B uHTepeane ot 40 go 100 v [30], [42], [43].

MpuMmedaHue 2 — B 3aBUCMMOCTM OT YCNOBWIA KyNETUBMPOBaHWSA, Naccaxa KynbTypbl, NNOTHOCTMA KNETOK W
XapaKkTepucTHK AoHopa (HanpuMep, BO3pacT AoHopa) 3HaveHne BYTT MOXeT BapbMpOBaThCS.

BuobaHky crniegyet onpegenuts 3HadeHue BYT ons MCK-KM yenoBeka nocne BTOPUYHOIO KyNbTUBUPO-
BaHWA.

BYT moxeT oTpaxatb kuHeTuky pocta MCK-KM venoseka npu kynstuBMpoBaHun. bruobaHk MoxeT uc-
nonb3oBatb 3HadyeHue BYT kynbtyp MCK-KM yenoseka npu paznuyHbiX naccaxax, YToObl OLEHUTb N3MeHe-
HWUS1 KWHETUKKU POCTa KMNETOK NPU KYNbTUBUPOBaHUM.

3HaveHune BYT HeobOxognMo OOKYMEHTMPOBATH.

10.4.2 Naccax

Py, HOMep(a) naccaxa(en) BMECTe C yKadaHUem MIOTHOCTU MpW MOCEeBE M KOHEYHOW MIIOTHOCTM KIe-
TOK, @ Takke NnnoLiaab NOBEPXHOCTM EMKOCTU ANA KYNsTUBMPOBaHWMA HeobxogvMmo 3agokyMeHTMpoBaTth. Kor-
da MCK-KM yenoBeka NoOKpOIOT eMKOCTb AN KyNsTUBMPOBaHMA npubnusntenbHo Ha 70 % — 80 %, MOXHO
naccupoBaTtb KNeTku.
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Ilabopartopun yacto HymepyloT naccaxu. B 7o e BpemMsa HoOMep naccaxa KoppenupyeT ¢ nnowagbio
noBepxHOCTM/06beMOM eMKOCTY AN KyNLTUBMPOBaHUA U cnocobom onpefeneHns nepsoHaqansHoro P. Pe-
KoMmeHayeTcs, YToBbl GuobaHk onpenenun Py kak nepBoHaqarbHbIA Maccax KIeToK KOCTHOMO Mo3ra Ha Yallku.

HokymeHTanbHO noATBepxXaeHHoe 3HaveHue BYT Hapagy ¢ HoMepamu naccaxen MoxeT obnerynts 1
YNyYlWKUTE NOHUMaHWe auHaMuky pocta MCK-KM yenoBeka 1 B3anMoCBA3M MexXay naccaxamu u BYT.

10.5 HYuctoTa nonynAauMM KNeTok

BuobaHk 0b6s13aH oueHnTh ynctoTy MCK-KM YenoBeka. HexenaTenbHble NONynaLMK KNETOK, TaKUX Kak
KPOBETBOPHLIE M 3HAOTENUanbHble KNeTku (cM. Tabnuuy 1), 4OMXKHBI NPUCYTCTBOBATL B KOMMYECTBE HUXE
onpefeneHHblx Npegenos, Hanpumep < 5 %. MmmyHodeHoTunuporaHue MCK-KM yenoBeeka, nprueegeHHoe
B 10.9, gonyckaeTcs UCNOMb3oBaTh AMS OUEHKU U Bepudukaumm YACTOTbl U UOEHTUYHOCTW. HexenaTtenbHble
MWKPOBOHbIE KOHTaMWHAHTBI A0MKHbI ObITh ONpenenexsbl U NnpoBepeHbl B cooTeeTcTBuM ¢ 10.12.

M puMmeHaHne — Bepwcbnkau,m MAOEHTWUYHOCTW ABNAETCA YaCTbio Npouecca Bequ.)HKaLI,VWI NOANMMUHHOCTK Kne-
TOYHOW NUHWK, B KOTOPDIFI NMPONCXOXOEHWNE KNETOK NOATBERKOEHO NTEeHETUYECKN.

10.6 OueHKka camooBHOBNEHUA in vitro

Brnobank 0bs3aH paspaborarts, BHEAPUTE M 3a00KYMEHTUPOBaTL NPOLEaypY OLEHKW camMooBHOBNEHUA
in vitro c ucnone3oBaHueM aHanuaa KOE-O.

KneTtku ¢ aapamu, BelgeneHHkbIe U3 acnupaTta KOCTHOro Mo3ra, OOMKHbI BbITb MCMONb30BaHbI A4NS aHanu-
3a KornoHueobpa3oBaHus 40 Kaknx-nvbo MaHunynsaumi.

MHkyBupytoT knetkm B TedeHue ot 10 oo 14 gHel npu Temnepartype (36,5 £ 0,5) °C B yBnaxHeHHOW aT-
mocdepe 5 %-Horo CO, [44]—[46].

Mpumep — fdpocodepxawjue Kemku, exi0efleHHbIe U3 acnupama KOCImMHO20 M0o32a, KyJikmueupyrom 8
meyeHue 14 GHell npu 5 %-Hom codepxaHuu CO,. Knemku mozym npucymcmeoeame 6 duana3oHe KOHUeHmpa-
yuiiom 0,5- 10° do 2,5 - 10° knemox. Knemku o6bi4Ho Kynemusupyiom & Anbgha-cpede c do6aaneHuem 20 %-Hoz0
3TC, Ho MOXHO ucnonb3oeams dpyayro cpedy U dpyaue koHUueHmpauuu 3TC. 3aMeHy cpeldbi 8bINOHAKM rocre
4-Ho20 u nocne 7-Hoz2o dHsA. Knemku ¢hukcupyrom e MemaHosne u okpawiugarom 1 %-HbiM Kpucmannu4yeckum ¢gu-
oslemoeksiM 0ns nodcyYema KonoHull ¢ Mmopghonozuell gpubpobnacma nod mukpockonom (KOE-®) [47].

10.7 Nponudrepauunna

BuobaHk nomxkeH paspabortath, BHEOPUTB WM 3810KYMEHTUPOBATL aHanna nponvgepanmm KneTok.
AHanus nponudepauun Knetok HeobxogMMo 3a40KYMEHTUPOBaTE, BKIoYad BHYTpeHHUe kputepun KK
B COOTBETCTBMK C pasgernom 11.

MpumeyaHue — lNponudepaunio KNETOK MOXHO OLIEHWTL BanMAWPOBAHHLIM METOAOM, HANpUMEp, NpU Mno-
mouwi CFSE vnun MTT.

10.8 CnocoGHocTb K audhdepeHyuposke. MynsTunuHenHas gudcepeHuupoBKa in vitro

10.8.1 O6wue nonoxeHun

NMPEOYNPEXOEHWUE — Y106b1 OueHUTbL MynbTUnuHenHyro guddepeHuupoBky MCK-KM yeno-
BeKa in vitro, 6uobaHKy crnegyeT pa3paboTtaTb, 3a40KyMeHTUPOBaTb U BHeAPWUTbL Npouedypbl U Tpe-
6oBaHWA K KOHKpeTHbIM aHanu3am (MCK-KM yenoBeka, cnocobHbIX nogBepratbca MynsTUNMHENHOM
AndchepeHuMpoBKe in vitro). Cnegyrowmve aHanu3bl MynbTUNMHERHON AudpepeHUMpPOBKM in vitro aB-
NAKTCA YacTbl XapaktepucTtuku in vitro MCK-KM yenoBeka, HO He Bcerga oTpa)akT cnocoBHOCTb K
anddepeHUMPOBKE ITUX KNETOK in vivo.

MyneTunuHenHas andpdpepeHUMpoBka in vitro B octeobnacTbl, agunouuTsl U XoHapobnacTsl B onpege-
TIEHHbIX YCMOBUAX ABNAETCA NONE3HbIM MHCTPYMEHTOM Ans xapakTepuctukn MCK-KM yenoseka. 3ta uHgop-
Mauus MoxeT BbiTb NonesHa npu oueHke B oopmaTe KONMMUYeCTBEHHOMO aHanuaa, NpoLleawero Banuaauno m
A0CTaTo4HO yyBcTBUTENBHOrO AN oueHk MCK-KM yenoBeka, BblpalleHHbIX B T@4EHUE pa3HbiX MHTEPBanoB
BPEMEHUN U B pasHbIX YCNOBUAX.

10.8.2 AgunoreHHasa gudpchepeHUUpoBKa in vitro

MCK-KM yenoeeka moryT aucdepeHuympoBate B agunobnacTsl in vitro B aguMnoreHHoW WHAYKLUWOH-
Hol cpepe. OBbIMHO pekoMeHAyeTCA afurnoreHHas WHOYKUWMOHHas cpefa, cojepxallad [AekcameTasoH,
3-1300yTUN-1-METUNKCAHTUH, PEKOMOUHAHTHLIN UHCYMUH YenoBeKa U MHOOMETAUMH.
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OomxHbl ucnonb3oBatbes MCK-KM yenoBeka ¢ koHgnyaHTHOCThO 2 80 % B TpeTbeM — NATOM nacca-
*ax. He cneagyet ncnonb3oBate kynsTypbl MCK-KM yenoBeka nocne natoro naccaxa. PekomeHgyeTca Wc-
Nonb30BaTh KOHTPOMNbHLIE rPpyNnbl 6e3 NpUMeHeHUsa agunoreHHon auddepeHUmMansHoOn cpebl.

CnegyeT ucnonb3oBaTh okpawmeaHue kpacutenem Oil Red O ons obHapyxeHus agunoreHHon aud-
depeHUWpoBKN, 0COBEHHO CNyCcTA TpU Hedenwu. 3TOT KpacWUTENb OKpallMBaeT 0bpa3oBaHHbIE HEWTparnkbHbIe
nunuaHble Bakyonu. YTobbl n3bekaTb NOXHbLIX MONOKUTENbHBLIX Pe3ynbTaTtoB, HEOBXOAMMO CTPOro KOHTPOMK-
poBaTb BPEMSA OKpaLUMBaHUA U NPOMbIBaHUA.

[ns goononHUTenbHOro noATeep:KaeHua agunoreHHown cnocobHoct MCK-KM yenoeeka Heobxoaumo
OLIEHUTb 3KCNPECCUI0 TeHOB, KOOUPYHOLLMX Bernkun, cBfizaHHbIe CO CTAaTyCOM agunoreHHon aucdepeHUnpoBKA.
CriegyeT OUEHUTL 3KCNPECCUI0 Pa3fMYHbBIX reHOB (agAMTUBHbBIE PaKTOpPLI), CBA3AHHbLIX C aOWUMOreHHoW aAnd-
depeHuMpoBkoit, Takne kak PPAR-y (peuentop, akTUBUMpPYEMbIi NEPOKCUCOMHBIM NponucepatopoM ramma),
CEBPu (CCAAT/anbda-benok, ceasbiBatowmin aHxaHcep), FABP4 (6enok 4, cBA3LIBAIOLWWIA XMPHbBIE KWCMOTbI)
n PREF-1 (npeagunountapHbii caktop 1), AP2 (agunatut npoteuH-2) n NMJT (nunonpotenHosas nvnasa),
ncnonb3ys konudecteeHHyo peakuno MNUP B peansHom Bpemenu [48]—[50].

10.8.3 XoHgporeHHasa gudcdepeHupoBKa in vitro

MCK-KM uenoeeka moryT gudpepeHUnpoBaTs B XOHAPOBnacTel in vitro B XOHAPOTeHHOW WHOYKLIMOHHON
cpene. OObIYHO pekoMeHOYyeTcs XOHApPOreHHas MHAOYKUWOHHAA cpefa, cogepxallas TP®-beta-3, nekcame-
Ta30H, ackopBbUHOBYIO KMCNOTY, NUPYBaT HAaTPWUs, MHCYNWH, TPaHCeppuH, CENEHOBYIO KACNOTY, anbBbymMuH 13
Obl4bel CbIBOPOTKM M MMHOMEBYHO KMUCMNOTY B IMIOKO3€ C BbICOKUM copepxaHnem DMEM [48], [51], [52].

B pononHeHue k gBymepHoun AvddepeHUMpoBKe in Vitro TakKe MOMXHO BbIMOMHWUTbL XOHOPOLMTOBYIO
aundpcbepeHUMpPOBKY € ncnonsaoeanuem 3D KynkTyp MUKpoMacchl, Kak Beino onucaHo paHee ana MCK [53].

Heobxogumo vcnonbaosath kynetypsl MCK-KM uyenoseka ¢ koHgnyaHTHOCTEO = 80 % B TpeTbem —
natom naccaxax. Kynetypsl MCK-KM uyenoBeka nocne nAToro naccaxa MCNonb30BaTb HE PEKOMEHYeTCs.
CnefyeT BKMIOYNTb KOHTPOSIbHbIE rpynnbl 6e3 xoHaporeHHon anddepeHLManbHON cpeabl MW YCNoBuUiA.

XoHgporeHHasa guddepeHLUpoBKa A0MKHA CONPOBOXKAaThbcA 00pasoBaHMEM MHOTOCNoMHOW, boraTtoin
MaTpUKCOM MOPGOMOrMN U BHEKNETOYHOro MaTpuKca, KOTOpbIA Nocre okpalwuBaHua TonynauHOBLIM CUHUM
unu azaHom no eigeHranHy (Heidenhain) gemMoHCTpupyeT HakonneHue cynbsgaTtHOro NpoTeornMKaHa 1 Kon-
nareHoBbIX BONOKOH COOTBETCTBEHHO. [lonyckaeTcs Mcnonb30BaTh ApyrMe MeTodbl OKpalluuBaHus, Hanpumep,
AnbunaHoBbiM cuHUM unu CadpaHuHom O.

[ns nononHUTenbHOro NOATBEPXAeHWUs XoHAporeHHon cnocobHocT MCK-KM 4Yenoseka Heobxoammo
OLEHWUTb 3KCMPECCUIO TeHOB, KOOUPYLWNX OenkW, CBA3aHHbIE CO CTAaTyCOM XOHOPOreHHoN anddepeHLnpoB-
K. MooMHOXecTBO reHoB, Takux kak SOX9 (HMG Boke-9, ceasanHbiin ¢ SRY), COL2A1 (konnareH Tuna 2A1),
COL10 (konnareH Tuna X) n ACAN (arrpekaH), cnegyeT OUeHUBaTb, UCMONb3YSA KOMUYECTBEHHYH) PeakLUuto
MUP B peansHom BpemeHn [48], [50], [51].

10.8.4 OcTteoreHHana auddepeHUMpOBKaA in vitro

MCK-KM 4yenoeeka moryT guddepeHumpoBaTe B ocTeobnacTbl in Vilro B OCTEOr€HHON WHOYKLUWOH-
HOW cpepe. PekomeHgyemasi OocTeoreHHass WHAYKUWOHHAsA cpeda CodepXuT OekcaMeTasoH, ackopbaT u
B-rnuuepodocdar.

MpumeyvyaHune — lNOTHOCTb KNETOK, a Tawke BbIOOp onpeaeneHHblX naptTuin 3TC BAMAOT Ha audychbepeHumn-
POBKY ocTeobnacToB.

Cnegyet ncnonb3oBatb Kynbrypel MCK-KM venoBeka ¢ KOHMYaHTHOCTL0 2 80 % Ha TpeTbeM — NsTOM
naccaxe. NMocne natoro naccaxa MCK-KM yenoeeka ncnonb3oBath He pekomeHayeTcs. CnegyeTt BKMKYUTD
KOHTpOMnbHbIe rpynnbl 6e3 octeoreHHoW AndchbepeHLManbHON cpeabl.

OcTteoreHHyw anddepeHUNPOBKY NOATBEPXKOAKT Nocne TpPexHeAenbHONW WHAOYKLUUK MO OTMOXEHHOMY
KanbUWI0, BbISBNSEMOMY OKpaluBaHneM. B koHTponbHoW rpynne (6es Mcnonb3oBaHMsa OCTEOreHHOW cpeabl)
He AO0MMKHO HabnogaTbea OCTeOreHHOro oeHoTmna.

[na BbiSBNeHWs ocTeoreHHon OuddpepeHUnpPoBKX CcriedyeT UCMoNb30BaThk KpacuTenu anv3apuHoBbLIN
KpacHbln S unu kpacutenb coH Kocca (von Kossa). Bpemsi okpawmnBaHus U NpOMbIBaHWA creayet CTPoro
KOHTpPONMMpOBaTh, YTODbI N3BexaTb NOXHbIX NMONOXUTENBHbLIX PE3YNbLTAaTOB.

[ns gononHMTeneHOro NOATBepXAeHWsA ocTeoreHHon cnocobHocTn MCK-KM venoeeka Heobxoaumo
OUEHWTb IKCMPECCUI0 FEHOB, KOAMPYOLWMX Benky, cBA3aHHbIe CO CTaTyCOM OCTEOreHHOW guddepeHUnpoB-
KOW. OTU reHbl, Takve kak ALP (wenoyvHan cdocdartasa), RUNX2 (TpaHckpunuMoHHbIN hakTop 2, CBA3AHHbIN C
kapnvkoBocTbio), OL|H (ocTeokansumH) u OMNH (ocTeonoHTUH), cneayeT oueHWBaTh, MCMOMNb3ys KONUYECTBEH-
Hyto peakuunto NUP B peansHom BpemeHu [48], [50]. Takke BHYTPUKNETOYHOE OKPALLUMBAHNE MOMOXET OLEHUTb
akcnpeccuto benka OMNMH vnn gpyrue mapkepbl KocTeobpas3oBaHUA.
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10.9 UmmyHodeHOTUNMPOBaHME NOCPEACTBOM NMPOTOYHOW LUTOMETPUHA

MCK-KM yernoBeka cnefyeT xapakTepv3oBaTb C MOMOLLb Habopa, BKMHYalLWero no KpanHen mepe
MapKepbl (aHTWUreHbl) M 3KCMPECCUN aHTUTEHOB, NMepPeYncneHHbIX B Tabnuue 1. JononHutensHo, npu Heobxo-
OUMOCTHK, AOMNyCKaeTcs NPUMEHATb Apyrne MexayHapoaHble pyKOBOACTBA.

Mpumeyanue — AHtureHs:: CD146 n CD271 ngentudpmumposaHel B MCK-KM yenoseka.

Tabnuua 1— AHTUrEeHbl U KIOHbI aHTUTEN, pPexkoMeHOaoBaHHble Ons MMMyHOd}EHOTVII'IMpOBaHHH

AHTUreH Knouel aHtuten [12], [13], [54]—[59] Heobxoammasn ckopocTb obHapyxeHus, %
CD31— HepoctatouHo nHdopmauum <5
AN NpefnoXeHna KNoHWPOBaHKA
CD34-2 581, Q-BEN 10, 8G12, AC136, 4H11 <5
CD45-b 2D1, t29/33, HI30 <5
HLA-DR#% ¢ L243 3aBuMCUT OT NUTATENBHOW cpeabl
CD44+ MEM-85, G44-26 =90
CD73+ AD2 =90
CD90+ Thy-1, F15-42-1, 5E10 =290
CD105+ SN6 =90
CD146+ HepnoctatouHo nHdopmauum > 90
AN NPeanoXeHns KNoHUPOBaHKA
CD271+ HepoctatouHo nHdopmauun > 90
AN NpefnoXeHna KNOHWPOBaHKA
HeonpeneneHHoOCTb <5
8 CD34- npegnonaraeT, 4TO KNEeTKU HeraTUBHbLI NO OTHOLUEHUIO K 3HOOTENWanbHbIM aHTUreHam.
b CD45- npeanonaraer, 4T KINETKM HEraTUBHbI N0 OTHOLUEHWIO K AOMONHUTENbHBIM FéMOMNoaTUYECKUM aHTUre-
Hawm, Bknoyaa CD11b, CD14 n CD19.
¢ HLA-DR-. HecmoTps Ha To, 4To HectumynupoBaHHbie MCK-KM yenoeeka aBnsawTcs HeraTuBHbIMK ans HLA-
DR, ato 3aBucKUT oT goHopa. BaxHo, 4to MCK-KM yenoseka cuHTeanpytoT HLA-DR npu ctumynsaumMmu ramma-uHtepde-
poHoM (MPH-v).

10.10 MNapakpuHHan cekpeuus/akcnpeccus (aHanus cekpeToMma Ha ocHoBe Genka)

WNaeecTHO, yto MCK-KM yenoeeKka cCekpeTUpyoT/3KCNPEeCCUMPYOT MHOXECTBO LUTOKMHOB, XEMOKMHOB U
cdhaKkTopoR pocTa, BKMYasa (Ho He orpaHuymMBasck umu) TP®-6eta, OO, COX-2, PDL-1, ®P3C, WNTS, ®PT,
ILB, IL1RA, ®PK, CCL2, CXCL12, ak3ocoMmebl, cogepxawme MUkpo-PHK, nunuabl, MUTOXOHOPUU U Opyrue
Kapro-mornekynbl, roe 3To NpUMeHMMo. 3T bakTopbl MOTYT BO30eNCTBOBaTL HA MECTHbIE U ANCTAmNbHbLIE M-
MYHHble 3 eKTOpbI U TKaHW, TEM CaMbiM MOZYNMPYS UMMYHHBII OTBET M MPOLECChl BOCCTAHOBINEHUS TKaHen
[19], [60]—[62].

CnepnyeT zapaHee OnpefennTb, 3a00KyMEHTMPOBATL M UCMBITaTe HAG0P COOTBETCTBYHLLKUX (haKTOPOE B
33aBUCMMOCTHU OT Lenun nccnegoeanus [61].

Mpumevyanume 1 — AHanusel Ha ocHoBe Benka, Takue kak MOA nnm Mmynetvnnekc, MoryT BbiTe MCMONB30BaHbI
ANa M3aMepeHns cekpeTupyemsix dhakTopoB ¢ nomMolubio MCK-KM yenoeeka.

MpumeyvyaHue 2 — BaxHo OTMETWUTb, 4YTO, Kak nokasaHo, MCK-KM yenoseka TpebytoT cTUMynauumn Ansi npo-
ABNEHUS CBOMX MMMYHOCYMNPECCUBHLIX CBOMCTB. OTO MOXKET ObITh OCYLLUECTBINEHO NyTEM BO3AENCTBUSA PacTBOPUMbIX Me-
OWaTopoB annepruyeckoro BocnaneHus, Takux kak MOH-y TNF, nHtepnenkuH, unu nytem dmanyeckoro KOHTakTa ¢ Boc-
nanuTenbHbIMK KneTkamu. [daHHbin meTon «aktneaumm» MCK-KM yenoBeka umeeT Bonbluoe 3Ha4YeHWe, U CyLlecTByeT
HECKOMbKO BapWaHTOB Ero BbIMOMHeHUs [63].

HeaktneupoBaHHble MCK-KM yenoBeka MOryT cnyWTb B KAYECTBE KOHTPOMbHbIX.
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YposHu MPHK cnegyet onpegenats metogamu [NLP B peansHoM BpemMeHW Unn METO40M MYNbLTUMNNEKC-
How MUP. JononHUTENbHO M3MEPSIOT YPOBHM Benka AnA napakpuHHOW CEKpeLMW/3KCNpeccuy C MOMOLLbIO
MDA nnu mynesTUMNNeKcHbIX METOAOB B CyNepHaTaHTe KNeTOYHOMN KynbTyphbl.

10.11 UmMyHoperynauua (Mogynauua UMMYHHbLIX KITeTOK)

WM3BecTHO, 4To MCK-KM yenoBeka MogynupyoT UMMYHHbIe KNeTKW. KOHKPeTHbIA TUN MMMYHHbIX KNETOK
MOKET BapbUPOBATLCA B 3aBMCUMOCTM OT JOKIMMHUYECKOW MOOEeNW, WHTepecylowero saboneeBaHus 1 mexa-
HM3Ma u3y4aemoro gencteus. [1oaToMy pekoMeHOyeTCa UCNOMNb30BaTh KOHKPETHbIE MOMYNSAUMA OYULLEHHbIX
MMMYHHbIX 3¢hcheKTOPOR NpU COBMECTHOM KynbTueMpoeaHun ¢ MCK-KM yenoseka, 4Tobbl U3MepuTh BNUAHWUE
MCK Ha 3Ty nonynauuio.

dakTopbl, KOTOpbLIE XapakTepuayrT MMMyHoMoaynupytowme ceoncTtea MCK-KM yenoBeka u koTopble
cnenyeTt ydMTbiBaTb B 3TOM (DYHKLMOHANbHOM aHanuae, BkMw4akT cooTHoweHne MCK-KM yenoseka v um-
MYHHbIX 3(0hEKTOPHbIX KNeToK, ycrnoBus cpedbl, aktusauuto MCK-KM yenoBeka, akTmBaunio MMMYHHbIX 3h-
¢eKTopOB U reTeporeHHOCTbL JOHOPOB MMMYHHbIX ahdeKTopoB.

MaTpuuHbIn aHanu3 OOMKeH NPUMEHATLCA cneayolwmnm obpasom [19]:

a) HeobxoaQUMO BLIMOMHUTL KONMUYECTBEHHLIM aHaNU3 BblOpaHHLIX reHHbIX MPOAYKTOB!

1) MCK-KM yenoBeka 0omxHbl ObiTb aKTUBMPOBAHHLIMMW, HEAKTUBUPOBRaHHLIE kneTku MCK cnegyet
MCMNONb30BaTh B KAYECTBE KOHTPONA,

2) HeobxoaQMMO BbINOMHUTL KONMYECTBEHHYH 3KCMPECCUI0 B pearnbHOM BPEMEHUW No MeHbLUENR Mepe
Tpex reHoB; AOMYCKaeTCs U3MEpPWUTb CredylllMe reHbl (He KOHeYHbld nepededb): MO0, CXCL10, CXCL9,
CXCL11, CITA, ICAM-1, CCL5, TRAIL, TLR-3, CCL7, VCAM-1, HLA-DR, ®PI, WN-6, CCL2, PI9, CCR7,
©P3C, PDL-1, CX3CR1, COX-2, AHR, TSG-6, ®PK, TLR-4, CXCL12, CD46, PDL-2, TP®-6eta, CXCRS,
CCR10, TIMP-2, CD55, BCL-2, ANGPT2, A20, HSP70A, LN-8, ULBP-3, HSP70B, CXCR1, GAL-1, CXCR4,
HO-1, TIMP-1, UN-1PA [61], [64].

MpumeyaHue — 3TW reHbl SBASKOTCS NPUMEPaMW, aHANW3UPOBaTk NOMHbLINA NepeyeHs HeobsizatensHo. Monk-
30BaTento cnefyet BbiOpaTh reHbl U3 3TOT0 NEPEMHA (UMW OPYrUX NepedYHelr U3 NUTepaTypHbIX MCTOYHWMKOB), pa3pabo-
TaTb Habop nokasaTenel cekpeTuMpyemblx/aKcrnpeccupyeMbiX (DakTOpPOB, MOOXOAALUMX ANA KOHTEKCTa AOKMUHUYEeCKMX
nccnenoBaHui;

b) Heobxogumo BbIMONHUTL 3KCNpeccuto Bernka BbiBpaHHbIX CEKPETUPYEMBIX/3KCNPEeccupyemMbix akTo-
poB [cm. 10.11, a) 2)];

c) nmmyHomonynsumwo MCK crnegyeT oueHMBaTh C MOMOLLBK aHanusa ux BNUAHUSA Ha nponudepaumto
in vitro UMMyHHbIX adpdpekTopoB. C aToit Lenbto nHKybaumo MCK cnegyeT ocyLlecTBnaTb C MCNONb30BaHWEM
nubo obLwmx nepudepuyecknx MMM OLMTOB M3 MOHOHYKIIEaPHbLIX KNeTok nepudepudeckoin kposu (PBMC),
nMBOo OYMLLEHHbBIX CyD-monynaumMin numcounToB. [NpeanoYTMTENLHO UCMONb30BaTh CTaH4apPTU30BaHHbIE Me-
TOAbl aHanv3a, KOTopble MOryT NOATBEPAUTE KNMHUYECKMe nogxonbl Ha ocHoBe MCK B kayecTBe TeopeTuye-
CKW MOrne3Horo Metona nevyeHns MMMyHonorndeckux sabonesaHui [62].

[ononHUTENbHO PEKOMEHOYIOT CNeayLw i Noaxon K MaTpU4HOMY aHanmay:

- KONMMYEeCTBEHHbIA aHanu3 BblOpaHHbIX reHHbIX NPOAYKTOB;

- aHanua YyHKLUMOHAaNbHO 3Ha4YMMbIX MOBEPXHOCTHLIX MapKepoB MeTOA0M NPOTOYHOW LMTOMETPUN;

- DenkoBbIl aHanwM3 cekpeToma AN TECTUPOBaHUA MMMYHOMOZYMpYoLWmx dpyHKumnin MCK [19].

VccnegoBaHua nokasanu, 4To dyHKuMoHanbHasa reteporeHHocTs MCK-KM yenoBeka 3aBucuT, cpegu
npoyero, OT YCIOBUIA KyNETUBMPOBAHKUSA, YMCNa Naccax)emn v COCTOAHWUSA akTueauuu. NoaTomMy B ONONHEHWNE K
MYNbTUNMHERHOW anddhepeHUnpoBKe in vitro, OTHOCALLENCH K UMMYyHOMoaynaTopHow cnocobHoctn MCK-KM
YernoBeka, PEKOMEeHOYEeTCs BbIMONHATE (PYHKUMOHANbHYO OUEHKY, YTOObl NOATBEPANTE MX (PYHKLNOHAMBHbINA
cTaTyc.

10.12 Mukpo6GHaa KOHTaMUHaUNA

Heobxogumo paspaboTtate, BanuaupoBaTb, BHEAPWUTb WM 33a40KYMEHTMpPOBATh NpPOLEdypbl aHanusa
MCK-KM yenoBeka Ha MUKPOBHYHO KOHTaMUHALUWK OMs BCErO npouecca.

Ha npoTsxeHun Bcero npowecca, HadMHasi co cbopa KreToK y JoHopa WU Mx npruobpeTeHus, NoaroTos-
KM peakTuBoB M 060pyqoBaHUA AN KyNsTUBMPOBAHMSA W 3aKkaH4MBasi obcnyXMBaHMeM U KpUOKOHCepBaL e
KyNbTYP, BaXKHO NpUAEPXKMBATLCA LLENOCTHOMO Nogxoaa v NpoBoAnTE MUKPODWMONOrMyecknii KOHTPOSb Ha BCEX
KpUTMYeckux aTanax npouecca. Kpome toro, Heo6xoaMMo NOArOTOBWUTL Mpouenypbl MAHAMMU3AUUK PUCKOB
AN OTOENbHbIX CO3AaHHbLIX KynbTyp. XOpOoLen NpakTUKon ABnaeTca nogaepxaHve npoueayp KK ansa nep-
BWYHbIX TKAHEW WNW KNETOK, 3aHOBO BHOCUMbIX B BrobaHk. Takue KynbTypbl cnefyeT gepxaTb B CneunanbHo
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OTBEOEHHOW 30HE W UCMOMNb30BaTh ANS HUX OTAeNbHoe obopyaoBaHWe OO0 Tex Nnop, noka He ByaeT nonyyYeHo
AOCTaTOYHbIX AaHHbIX Ans 060CHOBaHMUS KX NEepeMeLLeHns.

MeTogkl, Mcnonb3yeMble AN MUKPODMONOrMYeckKUxX UCCrNeaoBaHuin, HeobxoamMmo BanuanpoeaTth. Bax-
HO MOATBEPANTL UCMOMb30BaHWEe COOTBETCTBYIOLLUX YPOBHEN YYBCTBUTENLHOCTU, CNELMUIYHOCTY U YCTONY M-
BOCTW B OTHOLUEHUWN aHANU3NPYyeMbIX KMETOUHbIX KYNETYP.

B TeyeHue Bcero npouecca Heo6XoOUMMO OCYLLECTBISATL MEHEI)KMEHT PUCKA C OLEHKON MUKPOBHOM KOH-
TaMUHaLKUMK.

MCK-KM yenoeeka, ncnonb3yemMeie Ans UCCnenoBaHuii, He OOMKHbI COAepKaTb KOHTAMUHAHTOB. K aTum
KOHTaMUHaHTaM OTHOCAT, Cpeau npodero, BakTepuun, LPOXKW, rpubbl U MUKOMMa3sMmy.

a) AHanuabl Ha NpucyTcTBUE BakTepwuit, OpoxcKkel, rpUOOB M MUKOMMAa3Mbl JOMKHLI NPOBOAUTLCS pery-
napHo. CnegyeT no mepe BO3MOXHOCTKU M3berate MCNONb30BaHWSA aHTMOMOTHKOB. B cnyyae ncnonb3oBaHUs
aHTMOWMOTUKOB UX creayeT yoanuTb nepes otéopom npob.

b) Tawke HeobxogMMO 3HATb O BIMSHUKW, KOTOPOE MOTYT OKasaTb KOHTaMWHAaHTbl Ha DWonornyeckue
XapakTepUCTUKM KyNbTUBMPYEMOWN KIETOYHON nonynsauuu. Hanpumep, HU3KMA ypoOBEHb BUPYCHOW MHADEKLWM,
BEPOSATHO, HE OKaXeT 3HAYUTeNbHOro BO34encTBUA Ha rmbenb KNeTok, HO MOXET 3aMeTHO cKasaTbCsa Ha Buo-
NOrMYecKon akTUBHOCTU. TaKOW TUN KOHTAaMMHAHTOB MOXEeT BO3AeNCTBOBaThL Ha Nobble AaHHble NPOBOAUMbIX
nccrnegoBaHuin.

Mpumep — Mukonnazma cHumaemcst 066I4HLIM KOHMaMUHaHIMOM KIIeMOYHbLIX KYbmyp eeudy pucka KoH-
maMuHayuu us pasnu4Heix ucmovHukoe. Mukonnaamy 6bieaem oYyeHb MpPyGHO ydanume U3 KAemo4YHOU Kyilb-
mypbl, MOCKONLKY MafeHbKUl pazMep o2paHuYusaem unsmpoeaHue, Mpu 3MoM ee C/I0XKHO 06HapyXumb 6e3
noecedHeeHO20 aHanusa.

PWckn, Bbl3aBaHHBIE TPAHCMWCCUBHEIMW ryBGuaTteiMy sHUedanonatuamu (TSE) B nuTaTensHOW cpefe
(6bIYbs CHIBOPOTKA), CrieayeT YUUThIBATE HE3ABMCHUMO OT MPOMCXOXAEHUA UMK UCTOpKKU KneTok. CyluecTByeT
pag 3abonesaHnin TSE B Mupe, NokasbiBaOLWMX UX CNocobHOCTL NepenaBaThbCs YEnoBeky.

11 KoHTponb Ka4ecTBa

Heobxogumo cobniogate Tpebosanua MCO 20387:2018, 7.8, n MCO 21709:2020, 5.5.

BuobaHk 0bsizaH paspaboTath, BHeApUTL U 3a40KyMeHTuMpoBaTh npoueaypy KK, Bkntouyawly aHanma
OMONOrMYecknx xapakTepUCTUMK, CBA3aHHbBIX C yHKUKMoHanbHocTelo MCK-KM venoseka in vitro B cooTBeT-
cTBMK € pasgenom 10.

KK Buonornyecknx xapaktepuctuk (cM. pasgen 10) MCK-KM yenoBeka gomkeH BeINMOMHATECA A5 BCEX
BaX(HbIX Mpoueayp, OT BblAeNeHWs 40 pasMopa)uBaHus.

BuobaHk nomkeH paspaboTtath, BHEAPUTL U 3a0KYMEHTUPOBAaTbL KpuTepun npuemnemocty KK ons Bcex
Buonoruyeckmx xapaktepuctuk MCK-KM yenoeeka, BkntoYeHHbIX B pasgen 10.

BrobaHk gomkeH paspaboTaTe, BHEOPUTE Y 3340KYMEHTMPOBaTh KpuTepun npuemnemocty KK ang scex
BaXHbIX KOHTPOMBHBIX TOUEK, HAaNpUMep NUTaTenbHbIX cpeq, peakTuBoB, oGopygoBaHus.

B xope npoueccor 6uobaHKMHra HeobXoAUMO NepUoaNYECKM aHaNM3upoBaTh NMTaTeNbHbIE cpeabl Ha
npucyTtcTeue Mycoplasma spp.

KK paspabatbiBaloT ¢ y4ETOM pPUCK-OPUEHTMPOBAHHOIO NOAX04a, CBs3aHHoro ¢ besonacHocTbio nabo-
paTopuu.

12 XpaHeHue

Heobxogumo cobnrogaTe Tpeboeanma MCO 20387:2018, 7.5, 7.7, nyHKT A.6, 1 MCO 21709:2020, 5.3.4.

OnTuMu3aLust npoLeaypsl KPUOKOHCEPBALMA M METOLOB MUHMMU3ALMKW NOBPEXAEHUSI KNETOK Npu 3a-
MOPaXUBaHUW 1 Pa3MOpPaXMBaHWUM ABMNAETCS KpUTUYECKON Ana obecnedyeHns rapaHTMPOBaHHOTO NPUCYTCTBUS
YKM3HECMOCOOHLIX KNETOK.

M pumevyaHmne — KOHTpOﬂb CKOPOCTK 3amMopaxunBaHWA C UCMOMb30BaHMEM MoaxXoaALlero KpuonpoTekTopa u
noggepxaHune cTabunbHOM TemMmnepartypbl XpaHeHA MOXET CBECTU K MUHUMYMY HeratTmBHoe BITUAHWE Ha JXU3Hecnocob-
HOCTb KNETOK.

Ons kpuokoHcepBupoBaHHbix MCK-KM yenoBeka HeoBXoanMO JOKYMEHTUPOBaTL CNefyrLLyo MHGOop-
Mauur:
a) HaMMeHOBaHWe KINeTok;
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b) Homep napTum koHcepBupoBaHHbix MCK-KM yenoseka;
c) party koHcepBauuu B cooTBeTcTBuM ¢ MCO 8601-1;

d) ycnoBus KyNbTUBMPOBAHWS;

€) 4Kucro naccaxen;

f) ®W1O onepatopa.

Kaxpas xpaHswasics npobupka M3 OOHOW M TOW Ke NapTUKM KyNbTUBUPYEMbIX KNeTOK AOMKHA UMETb
YHUKanNbHbIA WOEHTUMUKALWOHHBIA HoOMep (T. . Homep BruobaHka unu Homep NapTuK), NPOCNEXUBAEMbIA Ha
NpoTseHu cbopa, BblAeneHus U pasMHoXeHns B cooteeTcTBumM ¢ MCO 20387:2018, 7.5.

Mepen 3amopaxuBaHuem HeobXoAMMO NpoaHanuanporaTb Mopdonoruio knetok (cm. 10.3), UMMYHO-
deHOTUN, UMMYHOMOAYNATOPHY0 yHKUMoHansLHOCTb (cM. 10.11), kusHecnocobHocTk (cM. 10.2) n napakpuH-
Hyto cekpeuuto (cm. 10.10); nonydeHHbIe pe3ynbTaThl JOMKHLI KOppenupoBaTte co ceoncTBamu MCK, Bhige-
MEHHbIX M3 KOCTHOro mosra. [ns oueHkn cnocobHocTh k guddepeHunposke (cm. 10.8), KMHETMKN pocTa U
aHanusa camoBoccTaHoBneHus (cMm. 10.6) cnegyet cobvpaTe penpeseHTaTtnBHble NPobbl, pesynbTaThl OLEHKN
MOTYT BblTb MCMNOMNB30BAHBI NOCHe KPUOKOHCEPBaUWUK. Pe3ynbsTartsl 3TUX aHanu3oB cregyet 4OKYMEeHTUPoBaTh
M BKIMOYATL B JOCHE Ha KIeTo4HbIA obpasel.

KonuuecTBo %M3HECNoCOoBHLIX KNETOK AOMKHO BbITh = 80 %, Npy 3TOM OHW He OOMKHbI COAEpXkaTb KOH-
TaMWHAHTOB.

Knetkn gomkHbl ObiTe B dhase pocTa, OTUEHTPMAYrMpoBaHbl M CycneHanpoBaHbl B cpefe AN KPUOKOH-
cepBauumn. KonuyecTBo KNeTok JoMKHO ocTaBaTbesa B MHTepBane ot 500 000 no 5 000 000 kneTok/mn.

3amopaxumBaHue ¢ KoHTponMpyemoil ckopocTbio MCK-KM yenoBeka BbINOMHAKT cregyowmm obpasom:

- OOKYMEHTUPYIOT AaTy U BpeMS Hadyarna npouecca KpUokoHcepeauum B cooteetcTBumn ¢ MCO 8601-1;

- HauyvHalT ObICTPOE oxXNaxgeHue OT KOMHAaTHOW TemnepaTypsl Ao MuHyc 10 °C co ckopocTeio ot 0,5
go 1 °C/muH;

- BbloepkueatoT npu Temnepatype MuHyc 10 °C B Te4eHrne 5 MUH; 3TOT LWar siBNSETCA KPUTUHECKAM A5
obecneyeHns hopMMpOBaHWA 3apofbllla Kpuctanna nbaa;

- MoHwkKatoT Temnepatypy Ao MuHyc 80 °C co ckopocTeio 1 °C/MuH (UeneBas TemnepaTypa);

- NMepeHoCcAT B XWOKUA a30T ANS NOCNeayLero XpaHeHus.

BuobaHk 0ba3aH BecTn 3anucy npouecca KpUMOKOHCepBaLMKW, BKINOYAsA MMNOTHOCTh, XW3HECNOCOOHOCTh
KNEeToK U KOHTPOMb TemnepaTypsbl.

13 PaamopaxuBaHue

B npouecce pasmopaxuvBaHUA 3aMOPOXEHHbIE KMNETKM [OMKHbI OTTaumBaTb Npu TemnepaType
(36,5 £ 0,5) °C unu bbiTe 0bpaboTaHbl Ana KynsTMBUPOBaHWA ¢ obaBneHneM cpeabl No KannsiM, BBeOeHb! B
KySbTYPY W 3aTeM nepeHeceHbl B MHKYDaTop ¢ COOTBETCTBYIOLE ra3oBo aTMOCKhepoin U BnaxHOCTbo. [ns
onTUMM3aLMK NpoLiecca UHKybaTop cnefyeT yCTAHOBUTL HA COOTBETCTBYHLLYIO TeMNepaTypy KynsTUBUPOBa-
Hus, 0BblYHO OHa paeHa (36,5 + 0,5) °C.

3amopoXeHHble KNeTKU crieqyeT BbICTPO pa3MopaKMBaTh NpKU MOMOLLKM Tenna v nepeHoca Henocpes-
CTBEHHO B NpenBapuTeNibHO nogorpetyo 4o temnepatypsl (36,5 + 0,5) °C nutaTtenbHyio cpegy, 4Tobbl obe-
CMeYnTb MakCMMarnbHyH XKu3HecnocobHocTb U Buonornyeckyto akTueHocTe MCK-KM yenoseka.

[ns KneTok, KOHCEPBMPOBAaHHbLIX METOA4AaMW BUTPUMKALMK, STOT 3Tan MoxeT ObiTb Bonee KpUTUYHBIM,
No3aToOMYy crefyeT Nony4YnTe KOHCYNBTALMIO cneuuanucTa.

Crepyouyio uHhopmaumo HeobxoaMMo YeTKO 3a0KYMEHTUPOBATL, BKIYAA Cpeau npoYero:

a) HoMep NapTuM, yKa3aHHbIA Ha 3aMOPOXEHHbIX Npobupkax;
b) HavMeHoBaHWe KNeToK;
C) 4Mcno naccaxei;
d) cocTosiHMe KynbTyphl;
e) ®NO onepartopa;

f) oaty npoBegeHusa onepauuun No pasmopaxueaHuw B cootsetcTeun ¢ MCO 8601-1;

g) Bpems pasmopaxwuBaHua B cooteetcTBuu ¢ MICO 8601-1 ¢ MmomMeHTa, Korga 3aMOpPOXEHHbIE KIETKU
NOKUAAT XUOKAMA a30T 00 MOMEHTA, KOra KNeTku BBOAAT B KYNbTYPY;

h) paty B cooTBetcTBUM ¢ MCO 8601-1, npn KOTOpPOIM KynbTypa SOCTUraeT JOCTAaTOYHOW NAOTHOCTU KO-
NOHWIA ANs NaccupoBaHus.

[Mocrne paamopaxuBaHUa HeoBXOAMMO NPOBEPUTL KM3HECNOCOBHOCTL KMNETOK.
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14 YTunusauua

Ons KoHTponsa yTunusaumyM oTxogoe cobniogawT TpeboraHus MCO 20387:2018, 4.1.8, 7.1.1, 7.5.3,
8.4.2, nynkT A.7, n MCO 21709:2020, 5.3.6.

Ytunusaums MCK-KM yenoBeka fomkHa OCyLLeCTBAATLCS B COOTBETCTBUM C AEWCTBYOLWMMI Tpebosa-
HUSMW MO 3aLLUTE OKpyKarLleln cpeabl, 6Mobe30nacHOCTU U 3TUKMK.

15 PacnpoctpaHeHne MCK-KM yenoBeka. UHchopmauma ana nonb3oBaTenemn

Heobxogumo cobniogate Tpebosanua MCO 20387:2018, 7.12.

Monb3oratenam MCK-KM uenoeeka npeqocTaBnaOT UHCTPYKLUMK No ucnons3oeanuwo (IFU) n/unu ctax-
OapTHele pabouyre npouenypbl BblAENEHWA, KOHCEPBALUK, XpaHeHUsa 1 TpaHcnopTuposaHua MCK-KM ueno-
Beka. |IFU obbivHO comepxar MHopMauuk ¢ OBLMMUK MOMOXEHUSMU, CBA3AHHBIMU C KYNLTUBUPOBAHWUEM,
MeTodamu 1 npoueaypamMuy KoHcepBsaLmn.

Monb3oatenam MCK-KM yenoBeka AomKHbl ObiTb NpefocTaBneHbl HOMepa NapTUii, NpocnexnBaemMble
0o naptuu unu bruobaHka, U 3aaBneHKWe Unu nacnopt besonacHOCTW MaTepuana, coaepxallue onacHoOCTH
ans noctaensemblx MCK-KM yenoBeka.

Monb3oratenam MCK-KM uenoeeka B 0bazaTtensHOM nopsiake NpeqocTaBnsatoT YCNOBUS UMK rapaHTuu,
KOTOpble KBanuuumpyoT noTeHuunan u xapaktepuctukn MCK-KM yenoBeka Ha ocHOBe aHanu3o0B, BhIMOMHEH-
HbIX BrUoBaHKOM.

XapakTepucTuka W gaHHble MUKPOBUONOrMYecKUX aHanusoB OT nuua, BHecwero MCK-KM yenoBeka B
BuobaHK, [ormKHbI BbITe 4OCTYMNHLI NOMB30BaTENAM.

BuobaHk 06a3aH paspaboTath JOKYMEHTUPOBAHHYH NOMUTHMKY NO KA4YeCTBY U MOWUCKY MCTOYHWUKOB ChIpbS,
KOTOpbLIE MOTYT BO3EACTBOBATL HA KAYeCTBO KIEeTOYHbIX NPenapaTtoB, C y4eTOM HalMOHamnNbHbIX UMK MeXay-
HapOAHbIX OrpaHnYeHuin, HanpuMmep deTansHas Obluba CbIBOPOTKA, TPMMNCUH, dakTopkl pocTa.

BrobaHk gomkeH obecneynTb HanW4yMe ceeaeHUin Ans obnerdeHunsa addekTuBHOro Beibopa noaxoas-
LUKMX KNEeTOoK. 3TU cBeaeHWUa AOIKHbI BKMYaTh, Cpean npodero:

a) paty cbopa v koHcepBaLuMn TKaHu B cooTBeTcTBMK ¢ MCO 8601-1;

b) paty, cormacHo MCO 8601-1, noneitkn BuigeneHunsa (ons MCK-KM uyenoBeka 0BbIYHO MpuHUMaT
0aTy BblAEMNEeHWUs KIMETOK M3 KOCTHOrO MO3ra Urnv NoceBa Ha 4allku in vitro);

C) MCNONb30BaHWE CBEXKErD UMMM 3aMOPOXEHHOIO MCTOYHMKA BrUonorMyeckoro matepmana;

d) roe npumeHuMo, MHAOPMaLMIO, KacalLwycs MHOPMUPOBaHHOIO A0OPOBONLHOMO cornacus, nony-
YEeHHOT0o OT A0HOpa-4YenoBeKa Ha UCMOoNb30BaHWe UCXOOHOW TKaHW ANA UCCNeaoBaHus;

e) nobble orpaHnyYeHnss Ha MCNONMb30BaHKe NPOW3BOAHbIX KNETOK;

f) maHHbIe U MX MHTEepNpeTaLuto, NoNy4YeHHbIE B pe3ynktaTe xapaktepucTuki u KK.

16 Tpancnoptupoeanme MCK-KM yenogeka

16.1 O6LmMe NonoxXeHUs

Heobxogumo cobniogate TpebosaHusa MCO 20387:2018, 7.4, u MCO 21709:2020, 5.4 .4.
BuobaHk 06s13aH pa3paboTaTh, BHEOPUTE U 3a10KYMEHTUPOBAaTL Npoueaypel AN TPaHCMOPTUPOBAHWSA U
obpauwerHus ¢ MCK-KM yenoBeka 1 cBA3aAHHbLIX C HUMW JaHHbIX.
Cnepyet naberaTb HenpegycMOTPEHHOTO BO3AENCTBUA paguauun B Xoae nepeBo3ku.
MCK-KM uenoBeka gonyckaeTcsd TpaHCMOPTUPOBAaTb B BUAE 3aMOPOXEHHbIX amnyn/npobupok nnu B
BUAE XUBLIX KyNbTYpP; B NM0OOM M3 BapuaHTOB crieayeT:
a) coobuwmMTe Nonyyartento AaTy npeanonaraemMol oTnpaBKy KNeTok;
b) npenocTaBUTe NUCEMEHHLIE UHCTPYKL UK, B T. Y.:
1) mHcTpykumm no nonyyveHuo MCK-KM yvenoBeka,
2) VHCTPYKUMW Mo pasmopaxueaHuio n socctaHoBnennio MCK-KM yenoseka,
3) WHCTPYKLMX MO YCNOBUAM BTOPUYHOIO XpaHeHWs,
4) Tpebyemyto cpeay WUInv CbiIBOPOTKY,
5) nobble cneunansHble JONONHEHUS,
6) pexuMm naccupoBaHus;
C) NPUKPENWUTb TEXHWYECKUIA NACMOPT KNETOK WU KOMWI0 MHCTPYKLUWA K BHELLIHEN CTOPOHE YNaKOBKW, YTOBbI
nony4artens 3Han, 4YTo genaTb, Npexae YeM OTKpbIBaTh ee.
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Kaxayr 3amopoXeHHyro amnyny/npobupKy UNn KOHTEMHEP C >KMBORM KYNbTYPOR (MEePBUYHbBIA KOHTERHEP)
noMeLLalT B NpedBapuTeNsHO CTEPUITM30BAHHYIO CaMOKIEALLYIOCH repMeTUYHYI0 ynakoBKy. Ha ynakoBky Ha-
HOCAT CNeAyL Y MapKUpoBKY:

- OaHHble o npobe;

- [aTy Npou3BOACTBA M OKOHYaHWs cpoka cryKobl;

- HaUMEHOBaHWE W KOHTaKTbl yYpexaeHus, ocyllecTenswowero 6uobaHkuHr.

16.2 MCK-KM yenoBeka, 3aMOpOXeHHbIE B aMmnynax unm kpuonpobupkax

Mpu TpaHCNOPTMPOBAHMKU Ha AanbHWe paccTosHua MCK-KM yenoBeka, 3aMOpOXeHHbIe B aMnynax unm
Kpuonpobupkax, cnegyeT NepeBo3nTb NOMELLEHHBIMI B CYXOW Ned WU ObHap C XXUOKAM a30TOM.

n puMmedaHUue 1 — OnTUMankHoe KonM4yecTBo CyxOoro nbaa 1unv oskaposB ¢ XMOKUMmM a3oToM 3aBUCKUT OT yCno-
BUIA TPaHCNOPTUPOBAHWA, HanprmMep NpoaoIBKUTENBbHOCTA.

HapyXHblit KOHTEMHEpP C Tennou3onsaunein, HanpumMep TONCTOCTEHHbLIA KOHTEHEP U3 NeHononucTupona,
cnenyeTt UCMOMb3oBaTh ANs NepeBo3kn aMmnyn u/unu Kpruonpobupok. Ecnmv ncnonb3yoT HapyKHbBIA KOHTERHED,
ero Heobxogumo aAesnHULMpOoBaTh, HaMoOMHUTL COOTBETCTBYIOLLMM XNaJoHocuTenem (Hanpumep, Cyxum
NbOoOM), OCHAaCTUTb TEPMOMETPOM-PErMCTPATOPOM AaHHbIX A5 TEMNEepaTypPHOro KOHTPOrs.

Mpumeuvanne 2 — Ecnu MCK-KM yenoBeka oTTanBaloT MeaneHHo, NxX Xun3HecnocobHocTs ByaeT cHuXarbes
6kicTpo.

AMHyﬂbi/KDMOHDOBMDKM [OIMXHbI BbITh repMeTn4HO YKynopeHbl BO nabexaHune YTEYKN.

16.3 XXuebie kynbtypbl MCK-KM yenoBeka

MCK-KM uyenoeeka MOXHO TpaHCMOPTUPOBATL B BUAE UBOW KYNbTYPbl B MMTATENLHOW Cpeae B COOT-
BETCTBYHOLMX hbnakoHax, 0bLIYHO B TeueHne Hebonbluoro nepuoaa, T. e. < 2 4. B Takux cnyvyaax 4ns oTnpaeky
cnegyet ucnone3oBate MCK-KM 4yenoBeka Ha cpefHel U nocrnegHew cTaguy KpUBOM pocTa. Temnepartypa
MpY NOArOTOBKE K OTMPaBKe W OTrpy3Ke gomkHa bbiTh < 37 “Cun > 2 °C.

CnegyeT Mcnonb3oBaTth Kak MOXHO DomblLUe NUTaTenbHOoW cpenbl (HanpyMmMep, HanoHATE (brakoH nuTa-
TENLHOW Cpenon SOBepXyY).

MpumeyvaHune 1— Ecnucpena kacaeTca KpbILWKK briakoHa, 3TO MOXET NPUBECTM K KOHTaMWHaLWN.

MpumeyaHue 2 — KoOHMMNY3HTHBIE UMW CBEPXKOH(MYIHTHLIE KyNbTYpbl DbICTPEE WCTOLAKT MUTaTenbHble
cpeapl Y MOTYT UMETH TEHAEHUMIO K OTAENEHNIO MPYU TPAHCTIOPTUPOBAaHMM.
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MpunoxeHune A
(cnpaBo4Hoe)

MonyyeHWe MOHOHYKNeapHbIX KNEeTOK KOCTHOIO MO3ra YenoBeka
(MHK-KM yenogeka)

Mcnonb3yloT TONBKO CBEXWMI KOCTHBIA Mo3r. Heobxogumo n3berate 3aMOpaMBaHWA W PasmMopaXyBaHWUA KMEeToK
KOCTHOIO MO3ra W BbIMOMNHATb BCE CrEAYOWME Wark B CTEPUMbHBIX YCMOBMAX B BbITSXKHOM LWKady ¢ NaMWHapHbIM no-
TOKOM.

a) OTtbupatoT Npoby KOCTHOro MO3ra B COOTBETCTBUU C 6.4.2 nnn 6.4.3.

b) PasbaenstoT npoby KOCTHOMo Mo3ra B COOTHoLLeHuu 7:1 Bycepom (PBS), HanpumMep 30 Mn KOCTHOro Moara pas-
BaBnstot 5 mn Bbydepa oo koHevHoro obvema 35 mn.

c) MNponyckatoT kneTtkm Yepes punstp 100 MkmM, 4TOBbEI YyOanuTe doparMeHTel KOCTEW U CKOMIEHUA KINETOK.

d) OcTopoxHo HaHocaTt 35 mn pa3baBneHHON KNeTo4YHOW cycneHsuy noeepx 15 mn cpeael Ficoll-Pague B koHWye-
CKy0 NpoBupKy BMeCTUMOCTbHO 50 mn.

e) UenTtpudoyrmpyroT co ckopocTbto 445g B TeweHre 35 MmuH npu Temnepatype 20 °C B potop-bakeTe 6e3 Topmo-
HeHus.

f) OTcacblBaloT BEpXHUI CMNOW, OCTABNAS CNOW MOHOHYKMeapHbIX KNeTOK HETPOHYTLIM B MEX(Pa3HOM NMPOMEeXYTKe.

g) OctopoxHo nepeHocat knetkn MHK-KM vyenoBeka B mexthasHOM NPOMEXYTKE B HOBYKD KOHWYECKYID Npobupky
BMeCTUMOCTbio 50 mn.

h) MpomeiBatoT kneTku gobaeneHnem o 40 mn 6ydepa (PBS). OcTopoHO NepeMelUnBaoT U LeHTPUMYTUPYIOT Co
ckopocTbio 300g B TeveHue 10 muH nNpw Temnepatype 20 °C. OCTOPOXHO NOMHOCTLIO YAANAT Ha40CaA0UHYI0 KUOKOCTb.

i) Onsa yoaneHns TpoMOOLMTOB CHOBA CYCMNEHAMPYHT KNeTodHblW ocadok B 50 mn Bydepa 1 LeHTpUdYrMpyoT co
ckopocTbto 200g B TedeHme 10—15 muH npu Temnepatype 20 °C. 3ateM 0CTOPOXHO NOMHOCTLI0 YAANAKT HAA0Caa04HYI0
KWMOKOCTb.

j) MoBTOpPHO CcycneHaUpYIOT KNETOYHbIN CryCTOK B COOTBETCTBYIOLLEM KonnyecTee Bydepa AN nocneaytoLero npu-
MEeHEeHMS.
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Mpunoxenue A
(cnpaBouHoe)

CBEAEHHH O COOTBETCTBMU CCbINOYHbIX MeXAYHapoAHbIX CTaHOapTOB
HauMOHanbHbLIM CTaHOapTam

Tabnwuua JA1

O00o3Ha4YeHne CCbINOYHOro CreneHb OBosHaveHne 1 HaMMEeHOBaHWE COOTBETCTBYIOLLErO
MeXayHapoaHoro cTanaapTa COOTBETCTBUA HauWMOHanLHOro cTaHaapTa
ISO 8601-1 — d
ISO 20387:2018 IDT [OCT P NCO 20387—2021 «buotexHonorusi. BuobaHkuur. Obuwue

TpeboBaHuA»

ISO 21709:2020 IDT OCT P NCO 21709—2024 «BuotexHonorua. buobaxkunr. Tpebo-
BaHWA K NPOLECCY M KayecTBY ANs CO3haHus, NogfaepxaHusa 1 xa-
PaKTePUCTUKM KNETOYHBIX IMHUIA MIEKOMUTAIOLLMNX»

. COOTBeTCTByPOLLI,Mﬁ HauMoHanbHbIA CTaHOapT OTCYTCTBYET. [o ero NMPUHATUA peKoMeHOYyeTCA MCNonb3oBaTb
nepeeod Ha PYCCKWUA A3blK 4aHHOMO MeXOyHapogHoro ctaHgapTa.

il pupmMmevaHne — B HaCTOFH.Lleﬁ Ta6J'IVILI,e Mcnonb3oBaHo cnefywulee yCnoBHOe obo3Ha4YeHne CTENEHN co-
OTBETCTBMA CTaHOAPTOB!

- IDT — naeHTU4Hble cTaHdapThbl.

21

GostExpert.ru
https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

FOCT P NCO 24651—2024

(1
(2]
(3]

(4]
(5]

(6]
(71

(8]

(9]

Bubnuorpadun

ISO 20391-1:2018, Biotechnology — Cell counting — Part 1: General guidance on cell counting methods
ISO/TS 20658, Medical laboratories — Requirements for collection, transport, receipt, and handling of samples

ISO 21709:2020/Amd 1:2021, Biotechnology — Biobanking — Process and quality requirements for establishment,
maintenance and characterization of mammalian cell lines — Amendment 1

ISO/TR 22758, Biotechnology — Biobanking — Implementation guide for ISO 20387

ISO/TS 22859:2022, Biotechnology — Biobanking — Requirements for human mesenchymal stromal cells derived
from umbilical cord tissue

ISO 35001, Biorisk management for laboratories and other related organisations

CLSI H44-A2:2004, Methods for Reticulocyte Counting (Automated Blood Cell Counters, Flow Cytometry, and
Supravital Dyes); Approved Guideline—Second Edition

Zhou, B.O., Yue, R., Murphy, M.M., Peyer, J.G., Morrison, S.J. Leptin-receptor-expressing mesenchymal stromal
cells represent the main source of bone formed by adult bone marrow. Cell Stem Cell. 2014, 15(2), pp. 154—68

Ghazanfari, R., Li, H., Zacharaki, D., Lim, H.C., Scheding, S. Human Non-Hematopoietic CD271(pos)/CD140a
(low/neg) Bone Marrow Stroma Cells Fulfill Stringent Stem Cell Criteria in Serial Transplantations. Stem Cells Dev.
2016, 25(21), pp. 1652—8

[10] Sacchetti, B., Funari, A., Michienzi, S., Di Cesare, S., Piersanti, S., Saggio, |. et al. Self-renewing osteoprogenitors
in bone marrow sinusoids can organize a hematopoietic microenvironment. Cell. 2007, 131(2), pp. 324—36

[11] Bianco, P, Robey, P.G., Simmons, P.J. Mesenchymal stem cells: revisiting history, concepts, and assays. Cell Stem
Cell. 2008, 2(4), pp. 313—9

[12] Rodriguez-Pardo, V.M., Vernot, J.P. Mesenchymal stem cells promote a primitive phenotype CD34+c-kit+ in human
cord blood-derived hematopoietic stem cells during ex vivo expansion. Cell Mol. Biol. Lett. 2013, 18(1), pp. 11—33

[13] Rodriguez-Pardo, V.M., Aristizabal, J.A., Jaimes, D., Quijano, S.M., de los Reyes, |., Herrera, M.V. et al. Mesenchymal
stem cells promote leukaemic cells aberrant phenotype from B-cell acute lymphoblastic leukaemia. Hematol. Oncol.
Stem Cell Ther. 2013, 6(3—4), pp. 89—100

[14] Liu, Y., Holmes, C. Tissue Regeneration Capacity of Extracellular Vesicles Isolated From Bone Marrow-Derived and
Adipose-Derived Mesenchymal Stromal/Stem Cells. Front. Cell Dev. Biol. 2021, 9, 648098

[18] Wang, Y.H., Wang, D.R., Guo, Y.C,, Liu, J.Y,, Pan, J. The application of bone marrow mesenchymal stem cells and
biomaterials in skeletal muscle regeneration. Regen. Ther. 2020, 15, pp. 285—94

[16] Wilson, A., Hodgson-Garms, M., Frith, J.E., Genever, P. Multiplicity of Mesenchymal Stromal Cells: Finding the Right
Route to Therapy. Front Immunol. 2019, 10, 1112

[17] Zhou, T, Yuan, Z., Weng, J., Pei, D., Du, X., He, C. et al. Challenges and advances in clinical applications of
mesenchymal stromal cells. J. Hematol. Oncol. 2021, 14(1), 24

[18] Viswanathan, S., Shi, Y., Galipeau, J., Krampera, M., Leblanc, K., Martin, |. et al. Mesenchymal stem versus stromal
cells: International Society for Cell & Gene Therapy (ISCT(R)) Mesenchymal Stromal Cell committee position
statement on nomenclature. Cytotherapy. 2019, 21(10), pp. 1019—24

[19] Galipeau, J., Krampera, M., Barrett, J., Dazzi, F., Deans, R.J., DeBruijn, J. et al. International Society for Cellular
Therapy perspective on immune functional assays for mesenchymal stromal cells as potency release criterion for
advanced phase clinical trials. Cytotherapy. 2016, 18(2), pp. 151—9

[20] Mendicino, M., Bailey, A.M., Wonnacott, K., Puri, R.K., Bauer, S.R. MSC-based product characterization for clinical
trials: an FDA perspective. Cell Stem Cell. 2014, 14(2), pp. 141—5

[21] Barreto-Duran, E., Mejia-Cruz, C.C., Leal-Garcia, E., Perez-Nunez, R., Rodriguez-Pardo, V.M. Impact of donor
characteristics on the quality of bone marrow as a source of mesenchymal stromal cells. Am. J. Stem Cells. 2018,
7(5), pp. 114—20

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26/ 32

CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

FOCT P UCO 24651—2024

[22] Mejia-Cruz, C.C., Barreto-Duran, E., Pardo-Perez, M.A., Jimenez, M.C., Rincon, J., Vanegas, K. et al. Generation of
Organotypic Multicellular Spheres by Magnetic Levitation: Model for the Study of Human Hematopoietic Stem Cells
Microenvironment. Int. J. Stem Cells. 2019, 12(1), pp. 51—62

[23] Henao, J.C., Grismaldo, A., Barreto, A., Rodriguez-Pardo, V.M., Mejia-Cruz, C.C., Leal-Garcia, E. et al. TRPM8
Channel Promotes the Osteogenic Differentiation in Human Bone Marrow Mesenchymal Stem Cells. Front Cell Dev
Biol. 2021, 9, 592946

[24] Drela, K., Stanaszek, L., Snioch, K., Kuczynska, Z., Wrabel, M., Sarzynska, S. et al. Bone marrow-derived from the
human femoral shaft as a new source of mesenchymal stem/stromal cells: an alternative cell material for banking
and clinical transplantation. Stem Cell Res. Ther. 2020, 11(1), 262

[25] Nagamura-Inoue, T., He, H. Umbilical cord-derived mesenchymal stem cells: Their advantages and potential clinical
utility. World J. Stem Cells. 2014, 6(2), pp. 95—202

[26] ICCBBA. ISBT 128 Standard Technical Specification. In. PO Box 11309, San Bernardino, CA 92423-1309 USA:
ICCBBA, 2009

[27] Viswanathan, S., et al. Consensus International Council for Commonality in Blood Banking Automation-International
Society for Cell & Gene Therapy statement on standard nomenclature abbreviations for the tissue of origin of
mesenchymal stromal cells. Cytotherapy, Dec 2021, 23(12), 1060—1063. hitps://doi.org/10.1016/j.jcyt.2021.04.009

[28] Shuanhu Zhou, Joel S. Greenberger, Michael W. Epperly, Julie P. Goff, Carolyn Adler, Meryl S. LeBoff, Julie Glowacki.
Age-related intrinsic changes in human bone-marrow-derived mesenchymal stem cells and their differentiation to
osteoblasts. Aging Cell. 2008, 7, pp. 335—343

[29] Lee, S.-H., Erber, W.N., Porwit, A., Tomonaga, M., Peterson, L.C., International Council for Standardization. ICSH
guidelines for the standardization of bone marrow specimens and reports. Int. J. Lab. Hematol. 2008, 30(5),
pp. 349—64

[30] Pardo-Pérez, M.A., Mejia-Cruz, C.-C., Leal-Garcia, E., Pérez-Nufiez, R., Useche-Gomez, L.F., Rodriguez-Pardo,
V.M. Femoral Head Bone vs Acetabular Subchondral Bone: Selecting the Optimal Anatomical Site to Obtain
Mesenchymal Stromal Cells from Human Bone Marrow for Regenerative Medicine. Annals of Stem Cells and
Regenerative Medicine. 2018, 1(1), 1005

[31] Wolfe, M., Pochampally, R., Swaney, W., Reger, R.L. Isolation and culture of bone marrow-derived human multipotent
stromal cells (hMSCs). Methods Mol. Biol. 2008, 449, pp. 3—25

[32] Pittenger, M.F. Mesenchymal stem cells from adult bone marrow. Methods Mol. Biol. 2008, 449, pp. 27—44

[33] Beyer Nardi, N., da Silva Meirelles, L. Mesenchymal stem cells: isolation, in vitro expansion and characterization.
Handb. Exp. Pharmacol. 2006, 174, pp. 249—82

[34] WHO. Laboratory biosafety manual. World Health Organization

[35] Lechanteur, C., Briquet, A., Giet, O., Delloye, O., Baudoux, E., Beguin, Y. Clinical-scale expansion of mesenchymal
stromal cells: a large banking experience. J. Transl. Med. 2016, 14(1), 145

[36] Oikonomopoulos, A., van Deen, W.K., Manansala, A.R., Lacey, P.N., Tomakili, T.A., Ziman, A. et al. Optimization
of human mesenchymal stem cell manufacturing: the effects of animal/xeno-free media. Sci. Rep. 2015, 5, 16570

[37] Perez-llzarbe, M., Diez-Campelo, M., Aranda, P., Tabera, S., Lopez, T., del Canizo, C. et al. Comparison of ex
vivo expansion culture conditions of mesenchymal stem cells for human cell therapy. Transfusion. 2009, 49(9),
pp. 1901—10

[38] Yang, Y.K., Ogando, C.R., Wang See, C., Chang, T.Y., Barabino, G.A. Changes in phenotype and differentiation
potential of human mesenchymal stem cells aging in vitro. Stem Cell Res. Ther. 2018, 9(1), 131

[39] Shall, G., Menosky, M., Decker, S., Nethala, P., Welchko, R., Leveque, X. et al. Effects of Passage Number and
Differentiation Protocol on the Generation of Dopaminergic Neurons from Rat Bone Marrow-Derived Mesenchymal
Stem Cells. Int. J. Mol. Sci. 2018, 19(3)

[40] Gu,Y.,Li, T, Ding, Y., Sun, L., Tu, T., Zhu, W. et al. Changes in mesenchymal stem cells following long-term culture
in vitro. Mol. Med. Rep. 2016, 13(6), pp. 5207—15

23

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 27/ 32
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

FOCT P NCO 24651—2024

[41] Gruber, H.E., Somayaiji, S., Riley, F., Hoelscher, G.L., Norton, H.J., Ingram, J. et al. Human adipose-derived
mesenchymal stem cells: serial passaging, doubling time and cell senescence. Biotech Histochem. 2012, 87(4),
pp. 303—11

[42] Jin, H.J., Bae, Y.K., Kim, M., Kwon, S.J., Jeon, H.B., Choi, S.J. et al. Comparative analysis of human mesenchymal
stem cells from bone marrow, adipose tissue, and umbilical cord blood as sources of cell therapy. Int. J. Mol. Sci.
2013, 14(9), pp. 17986—8001

[43] Heo, J.S., Choi, Y., Kim, H.S., Kim, H.O. Comparison of molecular profiles of human mesenchymal stem cells
derived from bone marrow, umbilical cord blood, placenta and adipose tissue. Int. J. Mol. Med. 2016, 37(1),
pp. 115—25

[44] Pochampally, R. Colony forming unit assays for MSCs. Methods Mol. Biol. 2008, 449, pp. 83—91

[45] Owston, H.E., Ganguly, P, Tronci, G., Russell, S.J., Giannoudis, P.V., Jones, E.A. Colony Formation, Migratory, and
Differentiation Characteristics of Multipotential Stromal Cells (MSCs) from “Clinically Accessible” Human Periosteum
Compared to Donor-Matched Bone Marrow MSCs. Stem Cells Int. 2019, 6074245

[46] Tormin,A., Li,O.,Brune, J.C.,Walsh, S., Schutz, B., Ehinger, M. etal. CD 146 expression on primary nonhematopoietic
bone marrow stem cells is correlated with in situ localization. Blood. 2011, 117(19), pp. 5067—77

[47] Kaveh Baghaei, Seyed Mohmoud, Samaneh Tokhanbigli, et al. Isolation, differentiation, and characterization of
mesenchymal stem cells from human bone marrow. Gastroenterology and Hepatology. 2017, 10(3), pp. 208—213

[48] Pittenger, M.F., Mackay, A.M., Beck, S.C., Jaiswal, R.K., Douglas, R., Mosca, J.D. et al. Multilineage potential of
adult human mesenchymal stem cells. Science. 1999, 284(5411), pp. 143—7

[49] Zheng, Y.H., Xiong, W., Su, K., Kuang, S.J., Zhang, Z.G. Multilineage differentiation of human bone marrow
mesenchymal stem cells in vitro and in vivo. Exp Ther Med. 2013, 5(6), pp. 1576—80

[50] Robert, AW., Marcon, B.H., Dallagiovanna, B., Shigunov, P. Adipogenesis, Ostecgenesis, and Chondrogenesis of
Human Mesenchymal Stem/Stromal Cells: A Comparative Transcriptome Approach. Front Cell Dev Biol. 2020, 8,
561

[61] Johnstone, B., Hering, T.M., Caplan, A.l., Goldberg, V.M., Yoo, J.U. In vitro chondrogenesis of bone marrow-derived
mesenchymal progenitor cells. Exp Cell Res. 1998, 238(1), pp. 265—72

[52] Yoo, J.U., Barthel, T.S., Nishimura, K., Solchaga, L., Caplan, A.l., Goldberg, V.M. et al. The chondrogenic potential
of human bone-marrow-derived mesenchymal progenitor cells. J. Bone Joint Surg Am. 1998, 80(12), pp. 1745—57

[63] Zhang, L., Su, P, Xu, C., Yang, J., Yu, W., Huang, D. Chondrogenic differentiation of human mesenchymal stem
cells: a comparison befween micromass and pellet culture systems. Biotechnol Lett. 2010, 32(9), pp. 1339—46

[54] Wagner W, Wein F, Seckinger A, Frankhauser M, Wirkner U, Krause U, et al. Comparative characteristics of
mesenchymal stem cells from human bone marrow, adipose tissue, and umbilical cord blood. Exp Hematol. 2005,
33(11), pp. 1402—16

[565] Campioni, D., Moretti, S., Ferrari, L., Punturieri, M., Castoldi, G.L., Lanza, F. Immunophenotypic heterogeneity of
bone marrow-derived mesenchymal stromal cells from patients with hematologic disorders: correlation with bone
marrow microenvironment. Haematologica. 2006, 91(3), pp. 364—8

[66] Chase, L.G., Lakshmipathy, U., Solchaga, L.A., Rao, M.S., Vemuri, M.C. A novel serum-free medium for the
expansion of human mesenchymal stem cells. Stem Cell Res Ther. 2010, 1(1), 8

[67] Pachon-Pena, G., Yu, G., Tucker, A., Wu, X_, Vendrell, J., Bunnell, B.A. et al. Stromal stem cells from adipose tissue
and bone marrow of age-matched female donors display distinct immunophenotypic profiles. J Cell Physiol. 2011,
226(3), pp. 843—51

[68] Poloni, A., Maurizi, G., Leoni, P., Serrani, F., Mancini, S., Frontini, A. et al. Human dedifferentiated adipocytes show
similar properties to bone marrow-derived mesenchymal stem cells. Stem Cells. 2012, 30(5), pp. 965—74

[59] Vernot, J.P., Bonilla, X., Rodriguez-Pardo, V., Vanegas, N.P. Phenotypic and Functional Alterations of Hematopoietic
Stem and Progenitor Cells in an In Vitro Leukemia-Induced Microenvironment. Int J Mol Sci. 2017, 18(2)

[60] Baberg, F., Geyh, S., Waldera-Lupa, D., Stefanski, A., Zilkens, C., Haas, R. et al. Secretome analysis of human bone
marrow derived mesenchymal stromal cells. Biochim Biophys Acta Proteins Proteom. 2019, 1867(4), pp. 434—41

24

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 28/ 32

CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

(61]

(62]

(63]
(64]

FOCT P UCO 24651—2024

Romanov, Y.A., Volgina, N.E., Vtorushina, V.V., Romanov, A.Y., Dugina, T.N., Kabaeva, N.V. et al. Comparative
Analysis of Secretome of Human Umbilical Cord- and Bone Marrow-Derived Multipotent Mesenchymal Stromal
Cells. Bull Exp Biol Med. 2019, 166(4), pp. 535—40

Krampera, M., Galipeau, J., Shi, Y., Tarte, K., Sensebe, L., Therapy MSCCotISfC. Immunological characterization
of multipotent mesenchymal stromal cells—The International Society for Cellular Therapy (ISCT) working proposal.
Cytotherapy. 2013, 15(9), pp. 1054—61
Krampera, M. Mesenchymal stromal cell ‘licensing’: a multistep process. Leukemia. 2011, 25(9), pp. 1408—14
Kuci, S., Kuci, Z., Schafer, R., Spohn, G., Winter, S., Schwab, M. et al. Molecular signature of human bone marrow-
derived mesenchymal stromal cell subsets. Sci Rep. 2019, 9(1), 1774

25

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 29/ 32

CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

FOCT P NCO 24651—2024

YOK 615.07:006.354 OKC 07.080

Kntouesble cnoBa: 6uoTexHonorus, 6MoBaHKMHI, Me3eHXMMarnbHble CTPOMAanbHbIe KNeTKM YenoBeKka, KOCTHbIN
mMoar, MCK-KM yenoBeka

26

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 30/ 32
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

Penaktop M.B. MumpocbaHosa
TexHuyeckuin pegaktop B.H. lNpycakosa
Koppektop M.H. MNepwuHa
KomneloTepHas BepcTka E.A. KoHdpawoaol

CpaHo B Habop 27.04.2024. TognucaHo B nedatb 07.05.2024. dopmart 60%84%. [apHutypa Apuan.
Yen. ney. n. 3,72, Y4.-u3g. n. 2,97.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ANs KOMNNeKkToBaHua PegepansHOro MHopMaunoHHoro ooHaa cTaHaapToB,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 31/32
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-24651-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 32 /32
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-24651-2024


http://www.tcpdf.org
https://gostexpert.ru?utm_source=pdf&utm_medium=68637
https://gostexpert.ru/gost/gost-24651-2024?utm_source=pdf&utm_medium=68637&utm_term=page

