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Pecpepar: MNynosuHHa kpoB (MK) nioguHn — BaXknvBe AXEPero reMornoeTMyHMX CTOBOYPOBUX KMiTWH, L0 YCMILLIHO 3aCTOCOBYETb-
Csl ANS anoreHHoi TpaHcnnaHTauii nig Yac NikyBaHHS LUMPOKOrO CMeKTpa TSPKKMX 3axBOptoBaHb. Y pobOTi MpoaHani3oBaHO psif akTy-
anbHKX nNpobrnem, NoB’A3aHNX i3 PYHKLIOHYBaHHAM CyCninbHUX HU3bKoTemnepaTypHux 6aHkiB K. 3a pesdynsratamu CBITOBOI MpakTUKM
TpPaHCMMaHTaLin Lboro yHikanbHOro 6ionorivHoro matepiany o6roBoploOTLCA MPUHLMMIM CTaHAapTu3alii W KOHTPOMIO SKOCTi, a TakoX
edeKTUBHOro niabopy KPiOKOHCEPBOBAHOI OAMHULI 3a 3anMTOM TPaHCMNAHTaUIMHOrO LeHTPY. PO3rmsaHyTO OKpemi NUTaHHS LWOoAO po3-
BWUTKY KMITMHHOI Tepanii 3 3aCTOCyBaHHAM Me3eHXiManbHUX CTPOMarbHUX/CTOBOYPOBUX KMITWH, SKi MOXOASATb i3 TKaHWH dhetonna-
LIEHTApHOTO KOMMJIEKCY, @ TAKOX MeETOAM iXHbOro Hu3bkoTeMnepatypHoro 36epiraHHs. OkpemMy yBary npuvaineHo npobnemam 6Giome-
OVYHOI eTMKM Ta MepcnekTVBi CTBOPEHHS cycninbHoro 6anky K B YkpaiHu, noro pomi y po3BUTKY HEPOAWHHOI TpaHchnaHTauii
reMonoeTUYHNX CTOBOYPOBMX KIITUH y HaLLi AepXaBi.

Knio4yoBi crnoBa: nynoBuHHa KpoB, reMOMNOETUYHI CTOBOYPOBI KMiTUHW, Me3eHXiMarbHi CTpOMaribHi CTOBOYpPOBI KNiTUHW, anoreHHa
TpaHcnnaHTaLis, KpiOKOHCepBYBaHHS, CyCniNbHi 6aHKW MyNOBMHHOT KPOBI, CTaHAapTy, biomeanyHa eTuka.

Abstract: Human umbilical cord blood (UCB) is an important source of hematopoietic stem cells (HSCs), successfully used for
allogeneic transplantation to treat a wide range of serious diseases. This article discusses a number of topical problems associated
with the functioning of public low-temperature banks of UCB. The principles of standardization, quality control and the effective selec-
tion of the cryopreserved units at the transplant center’s request are considered from the point of view of the world transplan-
tation practice for this unique biological material. The issues related to the trends in therapy using mesenchymal stromal/stem cells
from the fetoplacental complex tissues and their cryopreservation are also deliberated. Special attention is paid to the issues of biome-
dical ethics and the prospects of public UCB bank establishing in Ukraine, its role in the development of the national HSCs unre-

lated transplantation.

Key words: umbilical cord blood, hematopoietic stem cells, mesenchymal stromal stem cells, allogeneic transplantation,
cryopreservation, public umbilical cord blood banks, standards, biomedical ethics.

TpaHcmaHTamifo TeMOTOETHYHUX CTOBOYPOBHUX
kiiTaH (I'CK) ycminmHo 3acToCOBYIOTh BXKE TIPOTITOM
40 poKiB 151 JTIKYBaHHS NAIIEHTIB 13 TSHKKUMH 3aXBO-
proBaHHsAMH (pi3Hi QopMu NeiikeMii, mMiegoxuca-
CTHMYHHMH CHHAPOM, Mi€JOMHA XBOpoOa, reMorinodi-
HOMATIi, 3JOSKICHI MyXJIWHH, TSHKKI KOMOIHOBaHi
iMyHoAeiunTH, BpOMKEeHI aHeMil Ta Baau MeTabo-
Ji3My, aBTOIMYHHI 3aXBOpIOBaHHs TOIIO) [96]. Haii-
edextuBHImMM pizHOBHAOM TpaHcmaHTamii ['CK
€ aJoreHHa, OCOONHMBO IS TAIIEHTIB i3 3aXBOpPIO-
BaHHSIMH CHCTeMH KpoBi. 3a ocranHi 20 pOKiB y
€Bporri Ta acoliioBaHUX KpaiHax 3acCTOCYBaHHS Ta-
KOTO BUJIy TpaHCIIaHTaLiN 30impmmiocs y 3,6 pasa
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Transplantation of hematopoietic stem cell
(HSCs) has been used successfully for 40 years to
treat the patients with severe diseases (various forms
of leukemia, myelodysplastic syndrome, myeloma,
hemoglobinopathies, malignancies, severe combined
immunodeficiencies, congenital anemias and meta-
bolic disorders, autoimmune diseases efc.) [91]. The
most effective type of HSCs transplantation is allo-
geneic one, especially for the patients with the he-
matologic diseases. Over the last 20 years, the
use of this type of transplantation in Europe and
associated countries has increased 3.6 times [92].
To treat the patients with no agreed bone mar-
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[97]. Jnst nmikyBaHHS TAIi€HTIB, SIKIi HE MAlOTh Y3-
TOJKEHOT0 JIOHOpa KicTkoBoro Mo3ky abo I'CK me-
pudepuuHoi KpoBi aHi B poamHi (ue Onuzpko 70%
narieHTiB [56]), aHi B peecTpi HECHMOPIAHEHUX [0-
HOpiB (3a 3arampHUME oriHkamu — 10 000—15 000
MamieHTiB Ha pik [127]), moHOpChbKa ITyIOBHHHA
kpoB (IIK) e ansreprarmBHUM mxepernom ['CK [73,
109, 132]. OO6MiH Ha iHTepHAI[iOHAJIBHOMY piBHI
BIJIMIOBIIHUMH SIKICHUMHU TpaHCIUIAHTaTaMH Bif0y-
BA€ThCs 3aBIsikU e(DeKTUBHIN poOOTi, mepi 3a Bee,
MIXKHapOJIHUX TOIIYKOBHX CHUCTEM, a TaKOX Hallio-
HanpHUX peecTpiB poHopiB ['CK i3 rpomancekumu
(cycninbaumm) nonopebkumu Oankamu [1K y ixabo-
My cknazi [26, 70]. Takux ycTaHOB Ha CHOTOIHI Y
CcBiTi HapaxoByeThcs Oinbiie 130 3 monax 790 000 of.
kpiokoHcepBoBaHOi [IK [127]. Xoua 3i BupoBaKeH-
HSIM HOBHIX IPOTOKOJIIB TPaHCIUIAHTAIIl BiJ raruroi-
JMEHTUIHUX TOHOPIB 1 CIIOCTEPITAETHCS JCSIKE 3MCH-
IIeHHsS BHUIMAIKIB 3actocyBaHHs 11K, 3amikaBieHiCTh
y TOJANBIIOMY PO3IIMPEHHI Ta MIATPUMII CEKTOopa
il kpioGaHkiB 3pocrae. e Hagae g0MaTKOBOT MOKIIH-
BOCTI LIBUJKOTO MiZ00pY BiIIIOBIHOTO JOHOPCHKOIO
Marepiajly Maibke Ui BCIX MAIli€HTIB, HE3aJICKHO
BiJI pacoBOi a00 €THIYHOI HaIEeKHOCTI [56, 85].

Hanpsamku kainiydoro 3acrocyBanns IIK. 3a
BECh I1ePi0/]3aCTOCYBAaHHS TEMOTIOETHIHUX CTOBOYPO-
Bux kiituH [1K Oyno 3xilicaeno nonazg 40 000 TpaHc-
IUTaHTaIlild, TEPeBaXHO Yy CIemialli3oBaHuX [EeHT-
pax @pamnrii, CILA, Icranii, ITamii ra Amowii [55]. 3a-
rajoM, TIO3UTHBHUHN BifmaleHUul pe3ysIbTaT MIOBHOTO
OIy’KaHHS oTpuMaHo moHan y 25 000 marieHTiB, 110
cKitajiae onmu3bko 63% [25].

Hitsm [1K TpaHCcIutaHTYIOTH YacTimie, Hix MOO1JTi-
30BaHi CTOBOYpPOBI KIIITHHM MepUpEpUIHOi KpOBI
[47, 73]. 3 2005 poky 3pocia KiTbKiCTh TOBIJJOMJICHb
PO YCIIITHE 3aCTOCYBaHHs Takoro pizHoBuay ['CK
TAaKOXK 1 y Aopociux penmiieHTiB. Llpomy crpuse
PO3pOOJICHHS Ta BIPOBAHKEHHS HU3KH TaKHX Cydac-
HHUX TEXHOJIOTIH, SIK cHeliaJbHl METOIUKN e€KCIIaHCil
TreMONOETUYHHX KIITHH TpaHcmaHTara 11K ex vivo,
00poOKa 7151 TPUCKOPEHHS HEUTPODUTEHOTO Ta TPOM-
OOLIMTHOTO TIPMKUBJICHHSI, 3IACHEHHS TpaHCIIaH-
tamii [1K i3 mapanenspHor0 iH(DY3i€0 MOOLII30BaHNX
I'CK nepudepuyHoi KpoBi BiJi CTOPOHHBOTO JIOHOPA,
HOBI TIIXO/IU JI0 BEJICHHS MICIATPAHCILIAHTALIHHOTO
epiojy, BUKOPUCTAHHS T€HETHYHO MOAM(]IKOBAaHUX
T-xumitun Tomro [29, 35, 40, 62, 72, 102]. o mocty-
MIOBOTO MiJBUILCHHS €()EeKTUBHOCTI JIIKYBaHHS NPHU-
BOJIUTh TaKOXK BJIOCKOHAJCHHS PEKUMIB KOHIIH-
LIFOBaHHS Ta MiATpUMYBajbHOI Tepamii [112, 128],
BUKOPUCTAHHS TOJIBIMHUX YacTKOBO MiiOpaHmX
omuannb 11K, 3acTocyBaHHS HOBHX HAayKOBHX JaHHX
y Tamy3i TpaHCIUIaHTamiiHoi iMyHomorii [33, 107,
114].

row donor or the one of peripheral blood HSC either
in the family (this is about 70% of patients [44])
or in the register of unrelated donors (estimated at
10,000-15,000 patients annually) [126]), the donor
umbilical cord blood (UCB) is the alternative source
of HSCs [67, 106, 132]. The relevant quality trans-
plants at the international level are exchanged due to
the effective work, primarily of international search
engines, as well as national registers of HSC donors
with public (common) UCB donor banks as their part
[10, 62]. Today there are more than 130 such insti-
tutions worldwide with more than 790,000 units of
cryopreserved UCB [126]. Although the introduction
of new transplantation protocols using the haplo-
identical donors has seen a slight decline in UCB
application, an interest in further expanding and sup-
porting its public cryobank sector is growing, pro-
viding additional opportunities for a rapid selection
of relevant donor material for almost all the patients,
regardless of race or ethnicity [44, 80].

Areas of UCB clinical use. Over 40,000 trans-
plantations have been performed during the period
of UCB hematopoietic stem cell use, mostly in re-
ferral centers in France, the United States, Spain,
Italy and Japan [41]. Totally as a positive long-term
outcome more than 25,000 patients completely reco-
vered, that is about 63% [9].

The UCB is transplanted to children more often
than the mobilized peripheral blood stem cells [33,
67]. Since 2005, the number of successful reports
on using this type of HSCs in adult recipients has
also increased. This is facilitated by the develop-
ment and implementation of a number of modern
technologies such as special methods of expansion
of hematopoietic cells of the UCB graft ex vivo,
treatment to accelerate neutrophilic and platelet en-
graftment, UCB transplantation with simultaneous
infusion of the mobilized peripheral blood HSC
from a non-related donor, new approaches for post-
transplantation period, application of genetically
modified T cells, etc. [13, 21, 26, 52, 65, 98]. The
gradual increase in the treatment effectiveness also
results from the improvement of conditioning and
maintenance therapy [110, 128], the use of double
partially selected units of UCB, application of new
scientific data in transplantation immunology [19,
104, 112].

Recent trends in the expansion of cell therapy
are the use of HSCs, as well as mesenchymal stro-
mal / stem cells (MSCs) for the patients with a non-
hematological profile [92]. Positive immune modu-
latory and anti-inflammatory effects, as well as the
ability to stimulate angiogenesis, have been obser-
ved when medical technologies based on these cells
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OcTaHHIMH TEHJCHIISIMH PO3IIMPEHHS HaMpsiM-
Ky KIiTuHHOI Teparnii € Bukopuctanus ['CK, a takox
ME3EHXIMaJIBHUX CTPOMAJIbHUX/CTOBOYPOBUX KIIITHH
(MCK) nis mamieHTiB HETeMaToJIOTi9HOTO TPOhiIIo
[97]. Ilin 9ac BUKOpUCTAHHS MEIUYHUX TEXHOJOTiH
Ha OCHOBI ITMX KIIITHH CIIOCTEPITalOThCS MO3UTHBHI
IMyHOMOJYJTIOIOUI Ta TPOTH3amaibHi edekTn, a Ta-
KOX 37IaTHICTh 0 CTUMYJIAIIT aaTiorene3y [130]. Ox-
HaK ICHYIOTh TaKOX 1 HeOakaHi HACJIJKH, 30KpeMa
IIPOOHKOTeHHa akKkTUBHICTH [44, 131]. Yce uacriie
MCK 3acToCOBYHOTH Y CYHNpPOBOJI TpaHCILIAHTAIlIN
SIK 7Sl TIOCHIJICHHS (DYHKIIOHAJBHOI e()eKTHBHOCTI
I'CK, Tak i anst jdiKyBaHHS TSOKKUX (OpPM XBOpOOH
«TpaHcmianTar nporu xassiina» (XTIIX) [73, 96].

Bceranorneno, mo MCK i3 TkanuH (eroramneH-
TapHOTO KOMIUIEKCY (BKJIFOYHO 3 IUIAIIEHTH, aMHIO-
Hy, Tkanuau mynoBuHu (TII) ta I1K) marote kparmry
3MIATHICTH A0 €KCMaHCii Ta MigBUIIEHWH MOTEeHIIial
nudepeHITiOBaHHs, TIOPIBHIHO 3 aHAJOTIYHUMH
KJIITHHAMH 3 KICTKOBOTO MO3KY ab0 KHPOBOI TKaHH-
Hu [39, 83]. Ockinbku y I1K koHIIGHTpaIlisi TaKoro
TUIY KJIITHH € HU3bKOI, OUIBII JOCTYITHUM Ha MO-
MEHT HapopkeHHs pkepernom MCK s kiiHiuHO-
ro 3actocyBanHs BBaxkatoth TII [58, 115]. Pazom i3
THM, MOXJIHMBOCTI 3actocyBanHs [IK Takox nocriii-
HO PO3LIUPIOIOTCS. [ BUKOPUCTOBYIOTH MPU TAKHX
MATOJIOTIAX, K AUTIYAN 1epeOpalbHui mapanid, iH-
CYIIBT, CePIICBO-CYIUHHI PO3JIa i, TPABMH TOJIOBHOTO
MO3Ky Toio [49, 75, 84, 129].

bararo aBTopiB BBa)KarOTh 3a AOIIJIEHE 30epeIKEH-
s [IK y 6io6ankax i3 MipKyBaHb TOTCHIIIHHOI ITiH-
HocTi TII sk [ TepameBTUYHHMX 3aCTOCYBaHb, TaK
1 HAyKOBUX JOCIIKEHb [59].

Hpunnunm podotTn 6io0aHKIB A1 KJIIHIYHOTO
3acrocyBanHs ajorennoi IK. bank xmitun, sKuii
MPALIOE 32 BCTAHOBICHUMH IIPABUIAMHU PETYITIOBAH-
HS IXHBOI IISUIBHOCTI, HAaJa€ MOMKJIMBOCTI HIBHIKOIO
nigOopy TpancruiantariB. OCHOBHI 3ycwilist (yHK-
[IOHYBaHHS TaKWX YCTaHOB 30CepekeHi Ha 3a0e3-
MTEYCHHI SKOCTI IILOTO Oi0JIOTIYHOTO MaTepiayry st
e(DEeKTUBHOTO TIPIKUBIICHHS B OPTaHi3Mi PEIUITI€HTA.

Texnonoeii kpioxoncepsysanns. O0’€KTOM Kpio-
KOHCEpBYBaHHsI € 0ararOKOMIIOHCHTHa KJIITHHHA
¢pakuis [1K. [Iponenypa miAroToBKH g0 3aMOPOXKY-
BaHHs Tiepe0adae 3MeHIICHHS 11 00’ eMy 3a paXyHOK
BHJIQJICHHSI TUIa3MU Ta/ab0 EpPUTPOIMTIB 32 yMOB
30epekeHHS OUTBIIOCTI SACPHHUX KIITHH, a TaKOX
eKkBiTiOpaliio iX y 3axucHuX cepenoBumax [8]. Kpu-
TepieM BHOOPY ONTHMAJILHOTO KPiOMPOTEKTOPHOIO
cepenoBHIa € 3a0e3neyeHHs] e()EeKTUBHOTO 3aXHUCTy
KIIITHH 32 YMOBH MiHIMi3aIlil TOKCHYHOCTI BILTUBY
OCHOBHO{ JTiF0901 pEYOBHHH.

Temmepatypu 30epiraHHs SIPOBMICHUX KIIITHH
(SIBK) BapitoroTe y miama3oHi BiJ YJIBTPaHU3bKHX
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are applied [130]. However, there are also unde-
sirable effects, in particular pro-oncogenic activity
[30, 131]. Increasingly, MSCs are used in the course
of transplantations, both to enhance the functional
effectiveness of HSCs and to treat severe forms of
graft-versus-host disease (GVHD) [68, 92].

The MSCs originated from fetoplacental complex
tissues (including placenta, amnion, umbilical cord
tissue (UCT) and UCB) have been found to have
a better ability to expand, as well as an increased
differentiation potential, compared to similar cells
derived from bone marrow or adipose tissue [25,
78]. Because the concentration of this type of cells
in UCB is low, the UCT is considered to be a more
accessible source of MSCs for clinical use at birth
[39, 113]. However, the possibilities of using the
UCB are also constantly expanding. It is used in such
pathologies as cerebral palsy, stroke, cardiovascular
disorders, brain injuries, efc. [35, 70, 79, 129].

Many authors consider it expedient to preserve
the UCB in biobanks for reasons of the UCT potential
value for both therapeutic applications and research
[49].

Principles of operating of allogeneic UCB
biobanks for clinical use. The bank of cells, ope-
rating according to the established regulations of
their activity, provides the opportunities for a quick
selection of grafts. The main efforts of such institu-
tions are focused on ensuring the quality of this bio-
logical material for effective engraftment in the reci-
pient’s body.

Cryopreservation technologies. The cryopreser-
vation target is the multicomponent cell fraction of
UCB. The preparing to freezing involves the volume
reduction by removing plasma and / or erythrocytes
while preserving most nucleated cells, as well as
equilibrating them in protective media [59]. The
criteria for the selection of optimal cryoprotective
medium is to ensure an effective protection of cells
while minimizing the toxicity of the main active
substance.

Storage temperatures for nucleated cells (NCs)
range from ultra-low (-156...196°C) to low (-80°C)
[16, 24, 136]. Currently liquid nitrogen storage
technologies are the most common. The use of mo-
dern packaging in freezing bags allows the division
of one sample into the aliquots, enabling thawing
and using a part of the collection. Mini-aliquots of
up to 2.5 ml are frozen together with the main UCB
unit for further testing of hematopoietic potential,
confirmation of quantitative parameters of the
graft, extended histotyping, etc.

The choice of cooling program in the presence
of a cryoprotective agent (CPA) is based on the de-
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(~156...196°C) no mm3bkux (—80°C) [30, 38, 136].
Haii0inpm po3noBCIOIKEHUMH Ha TEMEpilIHid yac
3aJMIIAIOTHCS PIIKOA30THI TexXHOJIOril 30epiraHHsl.
BuxopurcranHs cy4acHOI Tapu y BUINISII MIIIKIB ISt
3aMOpPOXKYBaHHs 3a0e3rnedye IMomia OHi€l OMHMITI
Ha aJiKBOTH, IO JIOITYCKAa€E PO3MOPOKYBaHHS Ta 3a-
CTOCYBaHHS YaCTHHH KOJIEKIlii. Pa3oMm i3 0CHOBHOIO
onuamnero [1K 3aMopoxyroTh MiHIaIIKBOTH 006’ €MOM
70 2,5 M JJisl TIO/IajibIIOr0 TECTYBaHHsI reMoroe-
TUYHOTO TOTCHINANY, MIATBEPKCHHS KIUIBKICHUX
napameTpiB TpaHCIIaHTaTa, pPO3MHUPEHOr0 TiCTO-
THUITYBaHHS TOILO.

Bubip nporpaMu OXOJOIKEHHS Yy HPUCYTHOCTI
TOTO YW TOTO KPIOMPOTEKTOPA IPYHTYEThCS HA TIpar-
HEHHI JOCATTH ONTHMAJBHOI JeTifpaTaliii KIiTHH,
110 3aJICXKHUTh BiJl TPUPOAH KPiOMPOTEKTOPHUX PEUO-
BMH, iIXHbOI MOJIEKYJISIPHOI MacH, a TaK0>K KOHLEHTpa-
mii y ckami KpiokoHcepBaHTa [2].

Meta poOOTH — CTBOpEHHS NIEBHUX TEMIIepaTyp-
HO-OCMOTHYHHX YMOB, HEOOXiMHUX M1 cTabimizamii
IJ1a3MaTUIHUX MEMOpaH 1 O1JIKIB IIUTOCKEJIETa KITITH-
HU Ha BCIX eTalax TeXHOJIOTIYHOro mpotecy [7].

[Tig wac 3aMOpOKyBaHHS 3 HEMPOHUKAILHUMHU Y
KIITHHY KpiONpOTEKTOpaMu-mojiiMepamMu  (TIOJiBi-
HinmiponigoH (moBimoH, [IBII), momieTmneHokcHn
(ITEO), momierunenrnikons (I1EI")) BUKOPHCTOBYIOTH
BiJIHOCHO WIBHJIKE OXOJOKEHHs, IO 3a0e3redye
3MEHIICHHS il OCMOTHYHOTO CTPECY, BUKINKAaHOTO
3HaYHOIO jAerimparamiero [3, 13]. HaBmaku, 3a ymoB
BUKOPUCTAHHS B CEPENOBHUIII I 3aMOPOXKYBaHHS
MIPOHUKAIBHOI y KIITHHY PEYOBHHH (HATPUKIIA,
mumetuicyiabporeuny (JAIMCO)) Bunukae norpeda
y BUOOPi MOBUILHUX IBUIKOCTEH OXOJIOJKCHHS, 110
CTBOPIOE YMOBH JIJIsl JIeTiipaTantii KJIITHH | 3HUKESHHS
BIpOTiTHOCTI yTBOPEHHS BHY TPIIIHBOKITITHHHUX KPH-
cramiB Jpoxay [2, 17]. ¥ pobori G. Chen Ta cmiBaBT.
[38] TeopeTHYHO HOBEACHO, IO IIiJ| 4aC 3aMOPOXKY-
BaHHS Ta BIJIrPiBY TONIOBHOI NMPUYMHOKO 3aruOeni
KIIITHH € TIPOIIECH, AKi BiJOyBarOTHCS 3a TeMIiepa-
Typu —15...—60°C gk Ha eTari OXOJIOMKEHHS, TaK
1 TIpA pO3MOPOKYBaHHI.

st mononyxiteapiB I1IK Oymo pospobneno cre-
LiajgbHI MPOrpaMy MOETAHOTO MOBUTFHOTO 3aMOpPO-
KyBaHHS, Xo4a panimie crBoperi st ['CK kicTkoBo-
r0 MO3KY TEXHOJIOTIi TaKOX BHUSIBHIIHMCS €(EKTHBHU-
Mmu [16]. Uepes cBOIO BUCOKY 3aXUCHY €(PEKTHBHICTh
crorogi JIMCO 3anumaerbcss HAHOUTBII HIMPOKO
BXKHMBaHUM KpiomporektopoMm mpu 30epiranai ['CK.
3azpuuaii ns [IK 3acrocoByrots iforo 5—10% xoH-
nenTpanii [23, 32, 64, 111, 119]. Ilix gac BuGOpY
rormeHTpamii JIMCO HeoOXigHO BpaxoByBaTu HOTO
TOKCHUYHICTh BIiTHOCHO KJIITHH TpaHCIUIAHTaTa Ta
opra”iaMy penwumieHTa. Hacmigkw mbhOTO BIUIUBY
Ha KiiTuHY (ii MeTabomi3M, (epMEeHTaTUBHY aKTHB-

sire to achieve optimal dehydration of cells, which
depends on the nature of cryoprotective substances,
their molecular weight, as well as the concentration
as a part of cryopreservative [14].

The purpose of this work was to create certain
temperature and osmotic conditions necessary for
the stabilization of plasma membranes and the cell
cytoskeleton proteins at all the stages of the techno-
logical process [46].

When freezing with the cell-impermeable polymer
CPAs (polyvinylpyrrolidone (povidone, PVP), po-
lyethylene oxide (PEO), polyethylene glycol (PEG))
there are applied the relatively rapid cooling, which
reduces the effect of osmotic stress caused by sig-
nificant dehydration [15, 100]. On the contrary, when
the penetrating into a cell substance is used in a
freezing medium (e. g., dimethyl sulfoxide (DMSO))
the slow cooling rates, which create conditions for
dehydration of cells and reduce the likelihood of
intracellular ice crystals should be chosen [14, 99].
As reported by G. Chen et al. [24] it has been the
oretically proven that during freezing and war-
ming the processes occurring at a temperature of
—15...-60°C both during cooling and thawing are
the main cause of cell death.

Special step-by-step freezing protocols have been
developed for UCB mononuclear cells, although
thpreviously developed bone marrow HSC techno-
logies have also been shown to be effective [127].
Due to its high protective efficiency, today DMSO
remains the most widely used CPA to store the HSCs.
Usually 5-10% concentration is used for UCB [6, 18,
54, 109, 118]. When choosing the DMSO concent-
ration, it is necessary to take into account its toxicity
to the graft cells and the recipient organism. The
outcomes of this effect on the cell (its metabolism,
enzymatic activity, cell cycle, apoptosis processes)
are dose-dependent on both the concentration and
exposure duration [46]. The hyperosmotic nature
of DMSO solutions, which increases with a rise in
concentration, threatens to damage the thawed cells
under rapid infusion into the blood isoosmotic me-
dium [47].

The general responses of the recipient’s body to
DMSO are associated with the release of histamine,
the impact on the central limbic-hypothalamic path-
ways. Adverse responses can vary in severity: from
mild (nausea, vomiting, headache, flushing, chest
tightness, hypotension, bradycardia, and abdominal
cramps) to severe reactions (anaphylaxis, hyperten-
sion, arrhythmia, cardiac and respiratory arrest, multi-
organ failure and neurological complications) [2, 51,
115] The frequency and severity of complications
depend on the DMSO dose received by the patients
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HICTh, KIITUHHHUN IMKJI, IPOLIECH aIlONTO3Y) € J1030-
3alIe)KHUMHU SIK BiJl KOHIICHTpAIlil, Tak i BiJ TpUBa-
nocri excno3uuii [57]. ['imepocMoTHYHICTE pO3UUHIB
JAMCO, sika 3pocrae 31 301IbIIEHHSIM KOHIIEHTPAIIii,
3arpoXye MOIIKOMKEHHSIM PO3MOPOKEHUX KIIITHH 3a
YMOB MIBUJKOI iH(]Y3ii y 1300CMOTHYHE CepeIOBUIIIE
kpoBi [116].

3aranpHiI peakIiii OpraHi3My peluIieHTa Ha
JMCO noB’s13aHi 3 BUKHJIOM TiCTaMiHy, BIUIMBOM Ha
LEHTPaJIbHI JIIMOiKO-TinoTanamiuni nuisixu. [1o61uHi
peaxmii MOXyThb MaTH PI3HHH CTYMiHb HPOSBY: BiJ
M’SIKUX (HyHgoTa, OJIOBOTa, TOJIOBHHU Oi7b, moyep-
BOHIHHS, HAIIPYKEHICTh y TPYIsX, TIIOTEH3is, Opaau-
Kapis Ta a0JOMiHaJbHI KOJIKH) J0 CEPHO3HHUX pe-
akuii (aHadinakcis, TinepTeH3is, apuTMis, 3yTTHHKA
cepus Ta JAUXaHHs, MyJIBTHOPTaHHA HEJOCTATHICTb 1
HeBpoJsoriuni yckmagaensas) [19, 61, 116]. Yacrora
Ta TSOKKICTD YCKIAAHECHB 3a1eKUTh Bix mo3u JIMCO,
0 OTPUMYIOTH TAIlI€HTH TPH TPAHCIUIAHTAIlli pO3-
mopokeHnx ['CK. Taxk, 3a BUCHOBKOM CYIIPOBiTHOTO
craructuaHoro aHanizy European Group for Blood
and Marrow Transplantation (EBMT), npoBeneHoro
3a naHuMHU 64 €BpONEHCHKUX LEHTPIB TpaHCIUIaHTa-
1ii KpOBi Ta KICTKOBOTO MO3KY [89], cTymiHb nposBy
MoOIYHMX €(EeKTiB y MALEHTIB 13 Mi€JIOMOIO Ta JIiM-
¢domoro michst asrorpancmnantauiii I'CK 3anexas
Bix orpuMmanoi 1o3u JIMCO (sik 3aramsHOi (y 1 M),
TaK i po3paxoBaHoi y 1 MII/KT MacH Tijla pelHITli€HTa).
[Ipn 1npOMy MakKCHUMajJbHO HIOIYCTUMOIO TOOOBOIO
no3ot0 JIMCO BBaxarots 1 mur/kr [50, 68]. Jlns 3a-
noOiranHg moOIYHIM il CIIOBUIBHIOIOTH IIBUIKICTH
1HQY3ii ab0 pO3MOALISIOTH JI03y Ha aliKBOTHE BBE-
JICHHSI ITPOTATOM KUTbKOX 110 [116].

OCHOBHMMH TEXHOJOTIYHHMH MOKIUBOCTSIMH
3MeHIIeHHd TokcuuHoro BIiuBy JIMCO € 3HmMkeH-
HSl IOTO KOHLIEHTpaLii Y KPiOKOHCEpBaHTi, 3aCTOCY-
BaHHs PyYHHMX a00 amapaTHUX METOAWK BHJIAJCHHS
PEUYOBHHM 31 CKJIaly PO3MOPOXKEHOTO TPaHCIUIAHTAaTa
[36, 111, 116, 137]. CyTT€BHMHU HEIOMIKAMH 3aCTOCY-
BaHH TPAJULIMHNX PYYHUX METOAIB € Baroma BTpaTa
TeMOIMIOETUYHOTO TTOTEHIIIaly, IPOJIOHTAIlisl TEPMiHY
IIPUKUBICHHS TPOMOOLUTIB, MOXJINBE 3JIMIIAHHSA
KJIITHH, 9acoBi 3arpatu [77, 124]. Ilpu 3acTocyBaH-
Hi Cy4acHUX JOMOMDKHHUX IPHCTPOIB HE MOXKIIHBO
YHUKHYTH 3HaYHUX BUTpAaT Ha OOJaJHAaHHS, Mare-
pianu (TpancdysiiiHi po3unnu (pocharauii Oydep,
nekcrpan-40 Tomo), npenaparu kposi (5% anpOymin
JroUHM ), cucteM Toio) [31, 95]. Tomy nuranHs mio-
JI0 HEOOXITHOCTI Ta JOLIJIBHOCTI 3M1HMCHEHHS TaKUX
MaHIMyJAMid 13 TPAHCIUIAHTATOM 3JIAIIAETHCS Bif-
KPUTHM, OCKUTBKHA HE PO3pOOJIEHO CIEIlialbHUX BH-
MOT PeryJsTOPHHX OpraHiB MO0 OOOB’S3KOBOCTI
3MiHCHEHHS MATOTOBUMX 1o TpaHcmanTaiii ['CK
npomenyp, mMmoB’sBaHux 13 BugarenasMm JIMCO.
[IpuitHATTS pimieHs PO IXHE 3aCTOCYBaHHS (y BUT-
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transplanted with thawed HSCs. Thus, according
to the covering statistical analysis of the European
Group for Blood and Marrow Transplantation
(EBMT), performed at 64 European blood and bone
marrow transplant centers [84], the degree of side
effects in the patients with myeloma and lymphoma
after HSC autotransplantation depended on the re-
ceived DMSO dose (both total (in ml) and calculated
inml/ kg ofthe recipient body weight). The maximum
allowable daily dose of DMSO is considered to
be 1 ml / kg [36, 58]. To prevent side effects, the
infusion rate is slowed down or the dose is divided
into aliquots over several days [115].

The main technological opportunities of reducing
the toxic effects of DMSO are the decrease of its con-
centration in the cryopreservative, the use of ma-
nual or hardware methods of removing the substance
from the thawed graft [22, 109, 115, 137]. Strong
disadvantages of using traditional manual methods
are a significant loss of hematopoietic potential,
prolonged term of platelet engraftment, possible
cell adhesion, time costs [72, 123]. With the use
of modern auxiliary devices the significant costs
for equipment, materials (transfusion solutions,
phosphate buffer, dextran-40, efc.), blood products
(5% human albumin), systems, efc.) are hardly to
be avoided [17, 90]. Therefore, the question of the
necessity and expediency of such manipulations
with the graft remains open, as there are no special
requirements of regulatory authorities on the man-
datory implementation of preparatory procedures
for HSC transplantation, associated with the DMSO
removal. Decisions on their application (as own rules
and guidelines) are left to the discretion of clinical
institutions [115]. Thus, the inclusion of the stage
of DMSO removal in the thawing procedure may be
recommended in some transplantations if there is a
high risk of serious complications for a particular
patient [2].

Alternative cryoprotective agents include ethy-
lene glycol, 1,2-propylene glycol, polyethylene oxide
(PEO-1500, PEO-400), PVP, hydroxycellulose, disac-
charides (sucrose, maltose, trehalose), as well as mac-
romolecules of dextran, hydroxyethyl starch, etc. They
are used as basic CPAs and in combination with low
doses of DMSO [7, 24, 43, 94, 118]. Thus, over the
past two decades, much attention has been paid to a
disaccharide such as trehalose, due to its unique pro-
perties to promote the formation of vitreous ice, as
well as maintaining thermodynamic stability of cell
membranes, ability to inhibit lipid phase transition
and lipid separation during freezing [29, 122]. In
particular, this sugar having the molecular formula
C,H,,O, , which is present not only in fungi, baker’s

127722711°
yeast, but also in algae and lichens, has been recog-
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JSII BIACHUX MPABWII 1 HACTAHOB) MOKJIAAAETHCS Ha
po3cyn kmiHiYHEX 3akiafiB [116]. Tak, BKiIo4eHHS
npouenypu Bunanenus JAMCO micist po3MOpoKyBaH-
Hs1 3paska [1K morke OyTn pekoMeHI0BaHUM y OKPEMHX
BUTIaKax 11 TpaHCIUIAHTAIil TIPU ICHYBaHHI BHCOKOTO
PU3UKY CEpHO3HMX YCKJIAJHEHb VISl KOHKPETHOTO Ia-
mierra [19].

Cepen anbTepHaTUBHUX KPIOMPOTEKTOPHUX areHTIB
BHUKOPHCTOBYIOTH €THJICHITIIKOIB, 1,2-TIPOTiJICHIITIKOIb,
nomnietuieHoken (ITEO-1500, ITEO-400), [1BII, ria-
POKCHILIEIONO03Y, JUcaxapuau (caxaposy, MajbTo3y,
Tperanosy), a TAKO)K MaKpOMOJICKYJIH AEKCTpaHy, IiJi-
POKCHETUIIOBOTO KPOXMAJIIO TOIIO. IX 3aCTOCOBYIOTH
SIK OCHOBHI KPiONMpPOTEKTOpH, Tak i B KomOiHamii 3
Hu3bkuMu jgo3amu JIMCO [1, 4, 12, 38, 119]. Tax,
MIPOTATOM OCTaHHIX IBOX AECATHIITH Oararo yBaru
OyJio NMPUIUIEHO TaKOMY JHCaxapuiy, sIK Tperauosa,
sIKa BOJIOZI€ YHIKAJIbHHUMH BJIACTUBOCTSIMH: CIIPUSIE
eexTuBHOCTI (OpMyBaHHS CKIOTOMIOHOTO CTaHy
JHOY, I ATPUMY€ TEPMOIUHAMIYHY CTA01THHICT KJTi-
TUHHUAX MEeMOpaH, MpUrHivYe Jimigauid ha3oBuii re-
pexiJ Ta PO3MIICHHS JIMIIIB i Yac 3aMOPOXKYBaH-
Hs [43, 123]. 3okpema, 1ieit IyKOp i3 MOJICKYJISIPHOIO
popmynoro C H, O, AKuii IPUCYTHIA HE TiLILKU y
rpubax, IeKapcbKUX OPDKIKAX, a H Y BOAOPOCTAX 1
JMIIaiHuKaX, OyJ0 BU3HAaHO HETOKCHYHUM Ta e(ek-
TUBHUM KpionpotekropoM it I'CK, 30kpema i s
[IK [30, 81, 90]. Bomno4ac Oyno BUSBIEHO, IO IO-
3UTHBHUN €(QEeKT 3MEHIIICHHS TUIOIII KPUCTAJIB JIHO-
Iy OOMEKCHHI TTEBHOIO KOHIICHTPAIIIEI0 TPETaio3u,
30impmeHHs sKoi y moHax 100 MM mimcuioe ocMo-
Ty THCK [118]. Jleskxi aBTopm BBa)karoTh, IIO0
Tperajgo3a HaBiTh MOKe cTard 3amiHHukoM JIMCO
pu KpiokoHCcepByBaHHi Ta TpanciuianTanii [1K [90],
TOMY Hajami po3poOJSIFOTECS METOAM BHYTPIIIHBO-
KIJIITUHHOTO BBEJICHHS 3a3HaueHOi peyoBHHHU. [18].

Jo iHmMX pPEeYoBHH HATYPaJbHOTO TOXOMKEHHS,
mo € epeKTMBHUMH IpPHU KPIOKOHCEPBYBaHHI KpO-
BOTBIPHUX KJITHH, BapTO BiJHECTH TiIPOKCHETH-
nosuit kpoxmaib (I'EK). Sk B exciepumeHTaIbHUX
YMOBaX, TakK i 32 yMOB KIIIHIYHOI TpaHCIUIAHTAIlii OyJ10
MIATBEPIPKEHO OHO3HAUYHY KOPUCTb Bifl JOOBHEHHS
ocHOBHOTO Kpiomnporekropa (JAMCO) neskumu min-
tunamu I'EK. BusiBuiocs, 1o #oro coiyku MaroTh
repeBard MIBUAKOTO KIIipeHcy B HUpKax [122].

BukopucranHs y KIIITHHHIN Teparnii OKpeMHX eJie-
MeHTiB TII 3000B’s3y€ 1O KOPOTKOTO BHCBITICHHS
MOXITUBOCTEH IXHBOTO 30epiranus y kpiodankax [1K.
Crnin 3a3Haumrtu, mo 3araioM MCK mposBisitoTh
CTiHKicTh 10 Oil (akTopiB KpioKOHcepByBaHHS [79].
OpnHak, OyJ0 BCTAaHOBIICHO, 1110 3a3/aJIETi/Ib BUAIICH]
3 TkaHuHHU mynoBuHu MCK OesnocepenHbo Ticis
BIJIITPiBy JAEMOHCTPYIOTh CYTTEBO 3HIDKEHHH iMy-
HOMOJYJTIOIOUMA TEPaNeBTUIHUNA ITOTCHITIAN, SKUH
Ha3uBaIOTh «eexToM KpiomoTpsiciHasy [87]. Taka

nized as a non-toxic and effective CPA for HSCs,
including UCB [16, 76, 85]. At the same time, the
positive effect of reducing the area of ice crystals
was found to be limited by a certain concentration
of trehalose, an increase of which of more than
100 mm increased the osmotic pressure [117].
Some authors believe that trehalose may even be
a substitute for DMSO during cryopreservation
[85], so further methods of intracellular administra-
tion of this substance are being developed. [1].

Other substances of natural origin which are effec-
tive for cryopreservation of hematopoietic cells
include hydroxyethyl starch (HEC). Both in the ex-
periments and in clinical transplantation, the un-
ambiguous benefit of supplementing the main CPA
(DMSO) with some subtypes of HEC was confirmed.
Its compounds have been shown to have the ad-
vantage of rapid renal clearance [121].

The use of individual elements of UCT in cell
therapy requires a brief coverage of their storage in
UCB cryobanks. It should be noted that in general,
the MSCs are resistant to cryopreservation factors
[74]. However, it has been found that MSCs pre-
isolated from umbilical cord tissue immediately
after warming show a significantly reduced immune
modulatory therapeutic potential, which is called as
the ‘cryo stun effect’ [82]. This problem may also
result from the effects of procedures to separate
the MSCs from other UCT cells for which the pro-
tocols based on enzymatic, mechanical, or culture
techniques have been developed [78]. An alternative
selection strategy was cryopreservation of the who-
le UCT with isolation and expansion of cells after
thawing [5], as well as the use of tissue enginee-
ring to create the transplant biocompatible mate-
rials in the form of alginate microspheres [63]. To
achieve the treatment effectiveness through the ac-
cumulation of a therapeutically effective dose of
cells (ranging from 15—-60 million cells per dose), the
modern methods of expansion in tissue culture are
used [78].

Different storage protocols at the temperature of
liquid nitrogen or its vapors have been developed
for MSCs derived from UCB and UCT. In most
of them, as for HSC, 5-10% DMSO and freezing
with a slow rate of 1-5 deg / min to a temperature
of —80...—100°C are used [8, 23, 42]. Although
there are other options with 5—40% ethylene glycol,
35% 1,2-propylene glycol, 5% glycerol with the
addition of 5-6% sucrose, 1% polyvinyl alcohol,
20% fetal bovine serum [73, 108].

Conditions that provide rapid warming of the
frozen UCB and UCT cells help to prevent the re-
crystallization of ice, as well as to minimize the
cytotoxic effects of CPAs [14].

npo6nemu Kpiobionorii i kpiomeaULMHN

problems of cryobiology and cryomedicine
Tom/volume 30, Ne/issue 3, 2020



mpobiieMa MOXKE TaKOXK OyTH HACIiJKOM BILTUBIB
nporeayp BigokpemsienHs MCK Bif iHIIMX KITITHH
TII, mist sIKUX PoO3pOOJIEHO MPOTOKOIM Ha OCHOBI
(hepMEHTATHBHHUX, MEXaHIYHUX a00 KyIbTypajJbHHUX
MeToauK [83]. AIIBTepHATHBHOIO CTPATETIEI0 BUOOPY
CTajo0 KpiokoHCcepByBaHHs MiTbHOT TI1 13 BUALICHHSIM
Ta EKCIAHCIEI0 KITHH BXKE ICISI PO3MOPOKYBaHHS
[22], a TakO)XK BUKOPUCTAHHSA TEXHOJIOTiN TKAaHWHHOL
IHKeHepil Juisi CTBOpEHHS TpaHCIUIaHTAIlMHUX 0io-
CYMICHUX MarepiaiiB y BUINISII bl iHATHUX MIKPOC-
dep [71]. nst nocsarHeHHs e(DEKTUBHOCTI JIIKYBaHHS
Yyepe3 HAKOMIMYEHHSI TePaneBTUIHO e(hEeKTHBHOI 1031
KIIiTUH (10 ckiianae Big 15—60 MIIH KIIITHH Ha J03Y)
BUKOPHCTOBYIOTh Cy4YacHi METOAMKH eKcIaHcii y
KyJIbTypi TKaHUHH [83].

Jus MCK i3 1K ta TII po3po0iieHo pi3Hi mpoTo-
KoM 30epiraHHs 3a TEeMIEPaTypH PiIKOro a3oTy abo
Horo mapiB. Y OiumeImocTi 3 HUX, sK 1 mist I'CK, Bu-
rxopuctoByeThes 5—10% JAMCO Ta 3amopoXyBaHHS
3 TIOBUIBHOO IBHIKICTIO 1-5 rpan/xB 1o Temrepa-
typu —80...—100°C [5, 24, 37]. Xoua iCHYIOTb ¥ iHIII
BapiaHTH 3 3acTocyBaHHsM 5-40% eTHUICHIIIIKOMIIO,
35 % 1,2-nponwiieHniikoito, 5% iilepuHy 3 J0/aa-
BaHHsIM 5—60% caxapo3s, 1% ToNiBiHIIOBOTO CITUPTY,
20% ¢eranbHOi Tensa4oi cupoBarku [79, 110].

YMoBH, sKi 3a0e3neuyoTh IBUAKAN BiAirpiB 3a-
mopokenunx kiituH 11K i1 TII, cipusirors 3amobiran-
HIO pPEeKpHUCTaNi3allii Jbody, a TaKOK MiHIMizallii 1H-
TOTOKCHYHOTO BIUIMBY KpiompoTrekropa [2].

Tpunyunu cmandapmuszayii. 301TBIICHAS YacT-
KU QJIOTCHHOI TPAHCIUTAHTAIIl Y CTPYKTYpi CBITOBOI
TPAHCIUTAHTAIIHOI MisUTBHOCTI 3 aKTHBHUM MiKHA-
POAHOM OOMIHOM TpaHCIUIAHTAI[ITHUM Marepiajom
3yMOBITIOE HEOOXITHICTh y 3aCTOCYBaHHI HaJiHHX
chcTeM 3a0e3MeUeHHs SIKOCTI, a TAaKOXK BIAIOBIIHUX
3aKOHOJABYMX 1 perynsTopHux npasui [70, 117].

3rijHO 3 pekoMeHalisiMu BeecBiTHROT opraHiza-
uii oxoponu 310poB’s (BOO3) BiAmoBiganbHICTh 32
rapaHTyBaHHS CIPHUSTINBUX YMOB JUIA JIOHOPCTBA,
30epiraHHs, BUKOPUCTAHHS KITITHH 1 TKAHWH JTFOJIIHH,
a TaKoX KOHTPOJIb y il cepi HecyTh HaIllOHAIBHI
OpraHu OXOpPOHW 37M0poB’s [76]. Bumorn mo Harttio-
HaJBHHUX 3aKOHOAABCTB KpaiH-wieHiB €C y miit cdepi
3asiBIIEH] TUPEKTUBAMU €BPOMENCHKOTO MapIaMeHTy
ta Pagu €Bpornm (2004/23/EC, 2006/17/EC, 2006/86/
EC, Commission Directive (EU) 2015/565 of 8 April
2015 amending Directive 2006/86/EC) [41, 42, 45].
Oxpim Toro, y 2019 poui omybnikoBaHo 4-¢ BUIAH-
a1 «PexomeHpamii 13 sKocTl Ta OE3IIEKH TKAaHUH Ta
KIIITUH, TPU3HAYEHUX IS 3aCTOCYBaHHS JIFOIUHI.
Buxitaneni y mociOHUKY 3arajibHi €BpOIEHCHKI CTaH-
JTApTH 3aCHOBAHI Ha JIOCBIiJIi Ta CEMiallbHIX 3HAHHSIX
€BpOMNEHCHLKOTO TUPEKTOPATY 3 SKOCTI Y MEAHIIMHI
Ta oxopoHi 310poB’s (the European Directorate for
the Quality of Medicines and HealthCare (EDQM,
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Principles of standardization. The growing share
of allogeneic transplantation in the world trans-
plantation activities with an active international
exchange of transplantation material necessita-
tes the use of reliable quality assurance systems,
as well as appropriate legislative and regulatory
rules [62, 116].

According to the World Health Organization
(WHO) recommendations, the responsibility for en-
suring favorable conditions for the donation, storage,
use of human cells and tissues, as well as control in
this area rests with national health authorities [71].
Requirements to the national legislation of the EU
member states in this area are stated in the directi-
ves of the European Parliament and the Council of
Europe (2004/23 / EC, 2006/17 / EC, 2006/86 / EC,
Commission Directive (EU) 2015/565 of 8 April
2015 amending Directive 2006/86 / EC) [27, 28, 31].
In addition, in 2019, the 4" Edition of the Guide to
the quality and safety of tissues and cells for human
application was published. The general European
standards set out in the manual are based on the
experience and expertise of the European Directo-
rate for Quality Medicine and Health Care (EDQM,
Council of Europe) [125] and are recommended
for the non-EU countries, but take into account
its requirements (in particular, this is relevant for
Ukraine).

Specially established international institutions are
involved into the issues of security interests, trans-
parency, promotion of new technologies, analysis of
global results in this field. For example, the World
Marrow Donor Association (WMDA) has today be-
come the largest association of organizations and
individuals promoting global collaboration and
best practices for stem cell donors and patients under-
went transplantation [134]. The Worldwide Net-
work for Blood and Marrow Transplantation (WBMT)
has a formal relationship with the WHO in this area.
Since 2007, the founding members of WBMT area
as follows: WMDA, the European Society for Blood
and Marrow Transplantation (EBMT), the Center
for International Blood and Bone Marrow Transplan-
tation (CIBMTR), as well as the Asia-Pacific Blood
and Marrow Transplantation Group (APBMT).

In 2017, the WMDA merged the powers of the
Bone Marrow Donors Worldwide (BMDW) service
and the NetCord Foundation. Today, the association
represents a global database of more than 36.5 mil-
lion HSC donors, as well as cryopreserved UCB units
[134]. The main mission of WMDA is to promote
international cooperation of registries on the ex-
change of HSC products for unrelated transplanta-
tion [73, 95]. Its accreditation program covers all
the aspects of the operation of HSC registers and
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Council of Europe)) [126] i pexomennoBani 1is aep-
XKaB, sIKi He BXomsATh J0 €C, ane OepyTb 10 yBaru
HOro BUMOTH (30KpeMa Li¢ aKTyaIbHO 1 Ui YKpainn).

[HTepecamu Oe3neKH, IPO30POCTi, MPOCYBAHHIM
HOBHUX TEXHOIIOTiH, aHAIi30M TIOOATBFHUX PE3yib-
TaTiB y miid cdepi OmKyIOThCS CIeliadbHO CTBOPEHI
MikHaponHi iHcTHTyIi. Tak, BcecBiTHa acomiartis
noHopiB KicTkoBoro Mo3Ky (The World Marrow Donor
Association (WMDA)) crasia ¢cboroHi HaiOUIbIINM
00’eIHaHHIM OpraHizaiiil Ta oci0, sIKi IponaryroTh
CBITOBY CIIBIIPAIll0 Ta HAMKpalli MPaKkTHKH Ha KO-
pHUCTh JIOHOPIB CTOBOYPOBUX KJIITHH 1 MAIi€HTIB i3
tpancmanTaiiero [ 134]. Odiniitai crocynku 3 BOO3
y wiii cdepi Mae HenmpuOYyTKOBa HayKOBa OpraHiza-
miss — BceecBiTHS Mepeka 3 TpaHCIUTaHTAIlil KpOBi
Ta KictkoBoro Mo3ky (the Worldwide Network
for Blood and Marrow Transplantation (WBMT)).
3 2007 poky wieHamu-3acHoBHHKamMu WBMT BBa-
)aroTbess: WMDA, €Bporielicbke TOBapUCTBO 3 TPAHC-
IJIaHTaIii KpoBi Ta KicTkoBoro Mo3ky (the Euro-
pean Society for Blood and Marrow Transplantation
(EBMT)), LienTp Mi>kHAPOTHHUX JOCIIJIKEHb 13 TPaHC-
IiaHTamii KpoBi Ta KictkoBoro Mo3ky (the Cen-
ter for International Blood & Marrow Transplant
Research (CIBMTR)), a Ttakoxk Asiiicbko-Tuxoo-
KeaHChbKa Ipyna 3 TpaHCIUIaHTaLil KPOBi Ta KiCTKO-
Boro Mo3ky (the Asian Pacific Blood and Marrow
Transplantation Group (APBMT)).

Y 2017 poui WMDA 00’emHana MOBHOBaXKEH-
HA cepBicy BcecBiTHROI Mepexki ITOHOPIB KiCTKO-
Boro Mo3ky (the Bone Marrow Donors Worldwide
(BMDW)) ta ¢ponny NetCord. Ha choronni acorria-
Lisl IPEJICTaBIIsIE II00AIbHUN OaHK JaHUX 13 MOHA]
36,5 mmn gonopiB I'CK, a Takox KpioKOHCEpBOBa-
uux ogunullb [1K [134]. OcHoBHOMW Miciero WMDA €
CTIPUSIHHS MI>KHAPOIHOMY CITiBpOOITHUIITBY PEECTPiB
3 00Miny npoaykramu ['CK i3 MeTor0 HecropitHeHO1
TpancmanTauii [78, 99]. Ilporpama ii akpeanTamii
OXOILTIOE Bci acriektu podotu peectpiB I'CK Ta ra-
paHTye AKicTh Ha MiXHapogHOMY piBHi [135]. TicHa
CIIBIIpAIlST 3 iHITUMH MPOQPECIHHIMH OpTraHi3aIissMI
HaJa€ MATPUMKY Ta CIIPUSE MPOCYBAHHIO CITCIialTh-
HUX ITPOTpaM aKpeauTarlii, 3aCHOBaHUX Ha iXHIX CTaH-
nmaprax [104]. 3rigHo 3 pekomeHaamisMu «Internatio-
nal Standards for Cord Blood Collection, Banking,
and Release for Administration» NetCord-FACT wic-
TUTHh HEOOXiJHI KEpiBHI MPUHLUIHM IOJO0 BCIX TEX-
HOJIOTIYHMX eTamiB y poOoti OankiB IIK, ycranos
Ta 0ci0, AKi 3MIHCHIOIOTh IOHOPCHKUI MEHEIKMEHT,
30upaHHs, 00pOOKY, TeCTyBaHHS, KPiIOKOHCEPBYBaH-
Hs1, 30epiraHHsi, CTBOPIOIOTH IEPEITiK, a TaKOXK THX,
XTO 3MIHCHIOE TIOMIYK, Bif0ip, OPOHIOBAaHHS, BHITYCK
Ta PO3MOBCIOKCHHS a00 HAJaHHS MMOCTYT MiATPUM-
KN y BUKOHaHHI Takux mpouexayp. IIpu mpomy Tex-
HOJIOT1i, SIKI 32CTOCOBYIOTHCSl Y KOXKHOMY OKPEMOMY
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guarantees quality at the international level [135].
Close cooperation with other professional organi-
zations provides the support and promotion of
special accreditation programs based on their stan-
dards [101]. Thus, NetCord-FACT (the US Foun-
dation for the Accreditation of Cellular Therapy)
International Standards for Cord Blood Collection,
Banking, and Release for Administration contains
the mandatory guidelines for all the technological
stages in the operation of UCB banks, institutions
and individuals, performing donor’s management,
collection, processing, testing, cryopreservation, sto-
rage, creating a list, as well as those who search,
select, book, issue and distribute or provide support
services in performing such procedures. In this
case, the technologies used in each individual bank
should not violate the basic guidelines and require-
ments for standard operating procedures set out in
this document. From January 15, 2020, the seventh
edition of these standards is in force [37]. It should
be noted that the accreditation of UCB banks in
terms of collection, storage and distribution is also
performed by the American Blood Bank Associa-
tion (AABB) [119].

In Europe, the official body for voluntary pro-
fessional accreditation in the field of HSC trans-
plantation and cell therapy is the Joint Accredi-
tation Committee of the International Society for
Cellular Therapy and EBMT (JACIE). This institu-
tion is considered an analogue of FACT and actively
cooperates with it to support the functioning of a
single set of international quality standards [56].
They are applied to all the stages of collection,
processing, storage and administration of cell thera-
py products, including removal or enrichment of
various cell populations, expansion of hematopoietic
cell populations, and cryopreservation [38]. These
standards concern only the administration of a cell
product derived from umbilical cord / placental
blood and, if necessary, to its preparing directly
for administration using clinical and / or treatment
standards. They do not apply to the collection, treat-
ment or storage of cells the standards of which, as
noted above, are contained in the current edition
of the NetCord-FACT International Standards for
Cord Blood Collection, Banking, and Release for
Administration.

All the listed international standards are impor-
tant to provide flexibility of norms taking into ac-
count national regulatory rules [116]. Compliance
with the latest developments requires constant upda-
ting, so the standards are regularly reviewed through
public discussion with a wide range of experts.

Evaluation of the UCB quality as a transplantation
unit. One of the most important areas of banking
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0aHKy, HE MOBMHHI MOPYIIyBaTH OCHOBHHX KepiB-
HUX NPUHLHUIIB 1 BUMOT 10 CTAaHIAPTHHUX ONepaiiii-
HUX OPOLEAYP, 3aKPIIJICHUX y LOMY JOKYMEHTI. 3
15 ciuns 2020 poky gie choMa pemaKilis 3ragaHux
crannaaptis [51]. Coix 3a3Ha4UTH, IO aKPEAUTAITIEIO
6ankiB 1K y gwacTuni 300py, 30epirants i po3moaiTy
3aiiMa€eThCsl TAKO)K AMEpHUKaHChKa acolliamis 0aHKiB
kpoBi (AABB) [120].

Ha eBpomnelicbkkoMy mpoctopi oQiliiiHUM OpraHom
13 IMTaHb T0OPOBUILHOI IPOdeciitHOl akpeuTarii y ra-
ny3i TpanciuianTarii ['CK i knitiunaHOI Tepartii € Criiib-
Huid komiteT 13 akpemuranii ISCT-Europe & EBMT
(The Joint Accreditation Committee of the International
Society for Cellular Therapy and EBMT) — JACIE.
s iHcTHTYIIS BBakaeThes aHanoroMm FACT Ta ak-
THUBHO 3 HEIO CHIBIPAIIOE IS TMATPUMKH (PYHKITIO-
HYBaHHS €IMHOTO HaOOpy MDKHAPOTHUX CTaHIAPTIB
aKoCTi [66]. BoHH 3aCTOCOBYIOTBHCS IO BCIX €TaImiB
300py, 00poOKHM, 30epiraHHsS Ta BBEICHHS IMPOIyK-
TiB KJIITHHHOI Teparlii, BKIIOYHO 3 BHIAJICHHAM ab0
30araueHHsAM pi3HUX KIITUHHUAX TOMYISIiN, PO3IIHU-
PEHHSIM TOMYJISiH TeMOTIOETHYHHX KIIITHH, & TaKOXK
KpiokoHcepByBaHHsM [52]. Lli cTangapT# cTOCYIOTh-
Csl TUIBKH BBEACHHS KIITHHHOTO MPOAYKTY, OTpUMa-
HOTO 3 IyNOBMHHOI/IIJIaLlEHTapHOI KPOBi Ta, y pasi
HEOOXiTHOCTi, — MiJATOTOBKH HOro Oe3rmocepeaHbo
JI0 BBEIEHHS 13 3aCTOCYBaHHSIM KIIHIYHUX Ta/abo
cTaHnapTiB 0OpoOku. BOoHM HE TONIMPIOIOTHCS Ha
30ip, 00poOKy abo 30epiraHHA KITHH, CTaHIAPTH
SKUX, K OyJIO 3a3HAYEHO BUIIE, MICTATHCS Y TTOTOU-
Hiit penakmii NetCord-FACT International Standards
for Cord Blood Collection, Banking, and Release
for Administration.

BaxiuBo, 110 Bei mepeliyeHi MiXKHAPOHI CTaH-
napTu 3a0e3neuyroTh THYYKiCTh HOPM i3 BpaxyBaH-
HSM HaliOHAJBHUX PEryasTopHux mpasun [117].
BignoBigHicTe OCTaHHIM PO3pOOKaM BHMAarae moc-
TiHOT aKkTyanizamii, TOMy CTaHIAPTH PETYISPHO
MEePenIAaoThCs MIISIXOM ITYOIiYHOrO 0OTOBOPEHHS
3a y9acTIO IMPOKOTO KOJIa CIEIialiCTiB.

Ouyinka sixocmi IIK ax mpancnaanmayitinoi oou-
nuyi. OMHAM 13 HAWBKITUBIIMIUX HAMIPSMKIB pOOOTH
OaHKiBChKHX ycTaHOB it 30epiranus IIK e koHT-
poiib SKoCTi mpoaykiii. Ha nouarkoBomy (Iiroros-
4yoMmy) eTarti (10 Kpioz0epiraHHs) mpuuuHaMHU BHOpa-
KyBaHHS 3pa3KiB € HU3bKa KIITUHHICTB, MOPYIICHHS
BHUMOT CTEPHIILHOCTI, BUSIBJICHHSI MapKEPiB KOHTaMi-
Hauii 30yAHUKaMH TPaHCMICHBHUX iH]eKuii, mpoo-
JieMu, MOB’s13aHi 3 HOPYIIEHHSIM TEXHOJIOT1] 3aroTiBi
(HasiBHICTB O3HAK 3CiflaHHSI a00 BEJHMKE PO3BEICHHS
KpOBI, 3a0pyTHEHHSI MATEPUHCHKOIO KPOB'10).

OcTaHHIM YacoM iCTOTHO MOCHITIOIOTHECS HOpMa-
THBH, sIKi AiF0Th Ha cTamii Binoopy 1K ms 36epiran-
Hi. BinOyBaeTncsl miepeopieHTartis 1iieii 6aHKiBCHKOT
TISTTBHOCTI  3aJIEXKHO BiJT HOpM 30epiraHHs TIeB-
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institutions for UCB storage is the product quality
control. At the initial (preparatory stage for cryopre-
servation) the reasons for the samples rejection
are as follows: low cellularity, violation of sterility
requirements, detection of contamination markers
by pathogens of transmissible infections, problems
associated with violation of procurement technology
(signs of clotting or high dilution of blood).

Recently, the standards being in force at the
stage of selection of UCB for storage have been
significantly strengthened. There is a reorientation
of the banking goals from the norms of storage of a
certain number of UCB units in the country to the
quality level of graft procurement only with a high
probability of use [111]. Thus, it is recommended
to select the UCB units for storage of not less than
1 x 10° NCs [87] with an advantage for large samp-
les and content over (1.25-1.50) x 10° NCs. Al-
though the number of rejected samples increases
up to 50%, such a strategy takes into account the
request of transplant centers and reduces the cost
of preserving samples [12]. However, the likelihood
of using a UCB unit depending on the level of ty-
ping and the frequency of the haplotype in a popu-
lation should also be considered [111].

After selecting the material for a bank storage,
its ABO and rhesus are determined, the cells are pre-
typed according to the histocompatibility system
for inclusion in the data register and the possibility
of preliminary search for a donor material is pro-
vided. Additional aliquots as satellites are stored for
further selection steps that specify the result.

Today, the basic tests for the characterization of a
UCB graft are the total content of nuclear cells, their
viability, the content of colony-forming progenitors
of hematopoiesis, as well as CD34" cells. These com-
prehensive data are both indirect evidence of the
biological potential of hematopoietic tissue and a basis
for further selection of a UCB unit for transplantation.

Although the number of CD34" cells could be the
most accurate marker of HSCs, as well as progeni-
tor cells, the difference in detection methodologies
and their availability is a serious obstacle to inter-
laboratory comparison [53]. This is probably the
reason why, according to clinical studies, the content
of viable CD34" cells is weakly correlated with the
graft functional efficiency [93]. To assess the via-
bility of HSC CD34", the International Society for
Cellular Therapy recommends flow cytometry using
the dye 7-AAD [77]. A solution to the problem of
overcoming the variability of the results obtained
by different laboratories was a platform proposed
by one of the international professional organiza-
tions working in the field of chemotherapy and
transplant engineering, i. e. the International So-
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HOI KkimbkoctTi omuuuilp 1K mo kpaiHi Ha sKicHUU
piBeHb 3aroTiBil TPAaHCIUIAHTATIB TITBKH 3 BHU-
cokoto iMoBipHicTio Bukopuctanus [113]. Tak, pe-
KOMeHAyeThcsl BinOip omumuuie 11K ams 30epiran-
Hs He Menmre sk 1 % 10° SIBK [92] i3 mepesaroro
JUTSL BETUKUX 3a 00’€MOM 3pa3KiB i BMICTOM TIOHAT
(1,25-1,50) x10° SIBK. Ilompu Te, IO KiTBKICTH
BHOpaKoBaHMX 3pa3kiB 3poctae 10 50%, Taka crpa-
TEriss BpaxoBy€ 3amUT TPAHCIUIAHTALIWHUX IICH-
TPIB 1 3HMKYE BapTicTh 30epekeHHs 3paskiB [28].
[{ompasna, ciij 3BakaTh TaKOX 1 HA BIPOTIIHICTH
BukopucTanus ogunulli [1K 3anexHo Bij piBHS TH-
IyBaHHS T4 YaCTOTH TAIUIOTHITY Y Til 4M Tidl TOITY-
nsii [113].

[Ticns BinOopy Marepiairy st 0aHKIBCHKOTO 30epi-
raHHs BHU3Ha4YarOTh Horo ABO- Ta pe3yc-HallexHICTh,
3MIIACHIOIOTH MTOTIEPE/THE TUITYBAHHS KITITHH 32 CUCTe-
MOIO TICTOCYMICHOCTI JUISI BKJIFOUEHHS IO PEECTPY
JaHWX 1 3a0e3MedeHHs] MOXKIMBOCTI TIOTIEAHBOTO T10-
IIyKy JAOHOPCBHKOTO Marepianmy. Ha momanbIm Kpoku
miadopy, MO KOHKPETU3YIOTh PE3yNbTar, po3paxoBa-
He 30epiraHHs JI0JaTKOBUX aNIiKBOT y CYIyTHUKAX.

Ha cporoani 6a30BUMH TecTaMU Ui XapaKTepu-
ctuku TpaHciuianTara [1K e 3aransHuii BMicT siiepHIX
KIIITUH, TXHS JKUTTE3IATHICTh, BMICT KOJIOHIEYTBO-
PIOIOUHX MONEPEIHUKIB TeMonoe3y, a Takoxx CD34-
kitituH. Li KoMIIeKCHI JaHi € SK 0mocepeIKOBaHUM
cBigueHHsM mpo Oiomoriyamid motenmian 1K, tak i
IMiJICTaBOIO TS TTOAajbInoro Bimoopy ommHuUi [1K
JUTSL TPpaHCIIIAHTAITii.

ITompu Te, mo kimpkicTs CD34*-kimiTnH Mora 6
crarn HaiiOimem TouyanM Mapkepom ['CK, a Takox
KJIITUH-TIOTIEPE/THNKIB, PI3HUIISA Y METOJOJIOTIsX BU3-
HA4YeHHs, a TaKOXK iXHsI JIOCTYITHICTh € CepHO3HOI0
MEPEIKOAOI0 U MIKJIa0OpaTOPHOTO TOPIBHSHHS
[63]. BiporiaHo, Iie € MPUYUHOO TOTO, IO 3 JAHUMHU
KIIHIYHUX JOCIIIKEHDb BMICT »)KuTTe3gaTHuX CD34"-
KIIITUH cIa0KO Kopenroe 3 (pyHKIIOHATBHOW edek-
TUBHICTIO TpaHciuiantara [98]. [l OmiHKK KUT-
tezgarHocTi CD34* I'CK MixkHapomHe TOBapHCTBO 3
kiiTuHHOI Teparii (the International Society for Cel-
lular Therapy) pexoMeHaye TPOTOYHY IUTOMETPIIO
3 BHKOpHCTAaHHSIM OapBHHKa 7-AAD [82]. Bapian-
TOM BHpIIIEHHS MPOOJEeMH TOIONaHHS Bapiadenb-
HOCTI pe3ynbTaTiB, OTPUMAHMX pI3HUMH Jlabopa-
TOPIsIMHU, CTasa MmIaTGopmMa, 3apOINOHOBaHA OIHIEIO
3 MDKHapogHuX mpodeciiHuX oprasizamiid, 1o
npamioloTh y cdepi remorepamnii Ta TpaHCIUIaHTa-
nidHoi imxkeHepii — the International Society of
Hematotherapy and Graft Engineering (ISHAGE)
[133].

Kpim Toro, mpocTim i AOCTYITHIM CIIOCOOOM OIIHKA
SIKOCTI TPaHCIUIAHTaTa BBKAIOTh BW3HAYEHHS BMiC-
Ty TPaHyJIOIHUTapHO-MaKpodaraaTsHUX KIITHH-TIOIe-
PEMHUKIB TEMOIIOe3y Y KOPOTKOCTPOKOBIH (10 14 mil)

ciety of Hematotherapy and Graft Engineering
(ISHAGE) [133].

In addition, determining the content of granu-
locyte-macrophage hematopoietic progenitor cells in
short-term (up to 14 days) tissue culture in vitro is
considered as a simple and affordable way to evaluate
the graft [37, 88]. A special method of predicting
the cryosensitivity level of the UCB unit due to the
risk of loss of these cells is to assess the activity of
prooxidant processes before treatment [60]. Due
to the complexity of interlaboratory comparison of
the results obtained in tissue culture [83, 99], today
most UCB banks are limited to a simple combination
of indices such as the total content of NCs and the
obtained unit volume [57].

The search for new effective forms of evalua-
tion of UCB units after thawing goes on. The content
of granulocyte-macrophage progenitor cells of he-
matopoiesis remains one of the most important
criteria for maintaining the quality after cryopre-
servation [37]. It is also proposed to carry out man-
datory control of HSC for metabolic viability
and functional activity for self-healing and diffe-
rentiation [103]. The main disadvantages that pre-
vent the widespread introduction of this method
are complexity and high cost. The feasibility
of re-determining the content of CD34* cells in
thawed graft is considered questionable, as most
of them tolerate cryopreservation, regardless of the
preservation of the whole fraction of NCs after
thawing [102]. In this case, the viability is controlled
by the 7-AAD dye absorption in the entire popu-
lation of NCs (without a separate isolation of
CD34" cells). A more in-depth assessment of quality
includes the study of apoptosis stages using double
staining (Ann V and Pi or 7-AAD) [124]. However,
recent results of analysis of peripheral blood stem
cell transplantations to the patients with hemato-
oncological diseases after pre-conditioning, published
by the researchers at the Dana Farber Cancer In-
stitute (Boston, USA), confirmed that the total num-
ber of NCs is more actual prognostic variable for
survival (both total and relapse-free) than the dose
of CD34" cells [75].

Selection of UCB graft for a specific recipient.
There is no doubt that the effective restoration of
the recipient’s hematopoiesis is one of the most
important criteria for successful engraftment of HSC
transplant. Herewith an important factor in potential
success is the careful selection of a donor-recipient
pair for human leukocyte antigen (HLA) antigens.
International standards for immunogenetic testing
of the HSC donor and recipient are basic for com-
piling internal protocols of allogeneic transplan-
tation [34, 135]. First, at the request of the trans-
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KyJAbTypl TkaHunu in vitro [51, 93]. CneuianbHOrO
METOJIMKOIO MPOTHO3YBAaHHS PIBHS KPiOYYTIHBOCTI
omunui [1K yepe3 pu3uK BTpaTi LUX KIITHH € OLH-
Ka aKTUBHOCTI IIPOOKCUAAHTHUX MPOLIECIB JI0 ITOYaT-
Ky #oro oopoOku [9]. Uepes ckiamHicTh MixkiIabo-
paTOpHOTO TOPIBHSHHS PE3yJbTaTiB, OTPUMAHUX Y
KynbTypi TKaHuHY [88, 103], Ha CHOTOMHI OUTBITICTE
6ankiB [1K 00MexyIOThCS TPOCTOI0 KOMOIHAITIEIO Ta-
KHUX ITOKa3HUKIB, sIK 3araibHuil BMicT SIBK Ta 00’em
OTpPUMaHOT ouHUIIi [67].

Henpunuusierbcss Momyk HOBUX e()EKTUBHHX
¢dopm ouinku oguaus [1K miciast po3MopokyBaHHS.
[Ipu upoMy BMICT TpaHyIOIHMTAPHO-MaKpodaraib-
HUX KIITHH-TIONEPEIHUKIB TEMOIIOE3Y 3aJIHILIAETHCS
OIHUM 13 HaWBaXKIMBIIIMX KpPUTEPiiB 30eperkeHHS
siKocTi micns kpiozOepiranas [51]. Ilpomonyerbes
TaKoX 31ilcHIOBaTH 000B’si3koBHN KOHTponb ['CK
Ha MeTaOoNYHy JKUTTE3MATHICTh 1 (PyHKITIOHATHHY
aKTUBHICTh MO0 CAMOBIMHOBJICHHS Ta IudepeH-
miroBauHs [106]. OCHOBHUMH BamaMu, IO TEPEII-
KOJDKAIOTh MIMPOKOMY BIPOBA/KEHHIO 3a3HAUYEHOTO
METOy, € CKIIAIHICTh Ta BUCOKA BapTicTh. JOIiib-
HICTh IOBTOPHOTO BU3HaueHHs BMicTy CD34"-xmitun
y PO3MOpOKEHOMY TPAHCIIAHTaTI BBAXKAETHCS CyM-
HIBHOI0, OCKUIBKH OUTBIIICTh 13 HUX J00pe MepeHo-
CSTh KPIOKOHCEpBYBaHHS, HE3aJEKHO Bijg 30epeske-
Hocti wninoi ¢pakuii ABK micas po3mopoxyBaHHS
[105]. ¥V mpomy pa3i KOHTPOIb )KUTTE3MATHOCTI 3711~
CHIOETHCS 32 MOTIMHAHHSIM OapBHUKA 7-AAD y BCiit
momyrsnii IBK (6e3 oxpemoro BuaminenHs CD347-
KJIITHH). biapmr mormoOiena omiHKa sSKOCTiI BKITIOUAE
JMOCITIDKEHHST CTajiii amomnTo3y 3 BHKOPHUCTAHHSIM
nozBiitHOTO (papOysanus (Ann V ta Pi abo 7-AAD)
[125]. Pa3om i3 TUM, HEIIOaBHI Pe3y/IbTaTH aHai3y
TpaHCIUIaHTaIill CTOBOYPOBUX KIIITHH MepUpepUIHOL
KpOBI Tali€HTaM i3 OHKOTe€MAaTOJOTIYHHMH XBOPO-
0aMH IIC/IsT KOHIUIIFOBAHHS HU3LKOI IHTEHCUBHOCTI,
oryOnikoBaHi HaykoBLsIMH IHCTHTYTY paky Dana
Farber (bocton, CIIIA) migTBepamiu, 10 3arajibHa
kinbkicte SIBK € OinmbIn akTyambHOIO MPOTHOCTHY-
HOIO 3MIHHOIO TS BIDKHBAHOCTI (SIK 3arajbHOi, TaK i
oe3peruanBHOi), Hixk m03a CD34"-xmitun [80].

Bioobip mpancnianmama IIK ons konkpemmuozo
peyuniecnma. He BUKIIMKae CyMHIBY, IO €(EKTHBHE
BITHOBJICHHS T€MOTIOE3a PEIIUITIEHTA € OHUM 13 Hal-
BOKJIMBIIIMX KPHUTEPIiB YCIIITHOTO TPHKUBICHHS
tpancriantara ['CK. [Ipu npomy BaskiueuM (hakTo-
POM MOTEHLIHHOTO YCHIXY € peTesIbHUM migdip napu
JOHOP-PELMIIEHT 32 aHTUTCHAMH JICHKOLIUTIB JIFO/IU-
uu (human leukocyte antigen (HLA)). [y cknaganus
BHYTPIIIHIX HPOTOKOJIB aJOreHHOI TpaHCIUIaHTalii
0a30BHUMH € MIKHApOJHI CTaHIAPTH IMyHOT€HETHY-
HOTO OoOcTexxeHHs noHopa Ta peuumnienta ['CK [48,
135]. Crouarky, 3a 3almUTOM TpPaHCIUTAHTAI[ITHOTO
LIEHTPY Ha TOIIYK JTIOHOPA, TPOBOAATH IMOTEpenHii
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plant center to search for a donor, a preliminary
selection (at least two (-A and -B) or three (-A,
-B, -DRBI1) loci) is conducted, then an additional
screening step of selection of ‘low’ or ‘average’
resolution for -DRBI1, -DRB2, -C loci is carried
out. According to the new WMDA standards for
determining pair compatibility at the allele level,
the last step is to perform confirmatory typing of
donor material (HLA-A, -B, -C, -DRB1 Confirma-
tory Typing) by verifying a ‘high’ resolution [120].

As various data demonstrate, the minimum dose
threshold for a single transplantation is (2.0-3.0)
x 107, and for double transplantation it made (1.5—
2.0) x 107 per kg of the recipient’s weight of each
of the UCB units [4, 39]. In particular, the Euro-
cord working group does not recommend the use
of units, containing less than 3 x 107 NCs per 1 kg
of the recipient’s weight (according to the data obtai-
ned before freezing) [40, 105]. At the same time,
increasing the degree of non-compliance with the
HLA system will to some extent enhance the risk
of developing immune conflict in the recipient’s
body. That is why the degree of HLA compatibility
is a crucial factor in deciding whether a specimen
is suitable for transplantation. A variant of low or me-
dium level of histocompatibility for HLA-A, -B
in a compound with high for -DRB1, regardless of
the dose of cells [11], was acceptable. On the other
hand, the need for the dose of NCs depends on the
degree of HLA mismatch between the UCB donor
and the patient [32]. Thus, the variants of the com-
bined difference of HLA class I and II in the donor-
recipient pair was found to require the use of high
doses of CD34" cells in the UCB and were asso-
ciated with severe manifestations of GCHD (degree
HI-1V) in the post-transplantation period. For cases
with one discrepancy, the total dose was from
2.5 x 10" NCs / kg and above, for patients with two
discrepancies that was from 5 x 10" NCs / kg and
above [11]. That is, the numbers increase with ri-
sing differences in the histocompatibility of donor-
recipient pairs, as well as with the disease nature,
form, and stage. As a result (based on the cell dose
threshold of 2.5 x 107 / kg), for the needs of a
recipient weighing 50 kg, the minimum cellulari-
ty of the sample should be after treatment at least
12.5 x 10" NCs [86].

The dose of cells and the HLA compatibility
degree are prognostic factors that are critical in all
pathologies, but in diseases of non-malignant na-
ture there is a need for a higher dose of cells. To-
day, the content of viable CD34" cells is taken into
account (for malignant diseases after thawing about
1.0-1.2 x 10° / kg, for non-malignant this is more
than 1.7 x 10° / kg), but, according to the consensus




mialip (MiHiMyM 3a aBoMa (-A Ta -B) abo Tproma (-A,
-B, -DRB1) nokycamu), moTiM 31iCHIOIOTH JOAATKO-
BUH CKPUHIHTOBHH KPOK BiIOOPY «HHU3BKOD» abo «ce-
penHbO1» m03BiBHOI 31aTtHOCTI 32 -DRBI1, -DRB2,
-C nmokycamu. BinmoBimHO 10 HOBUX CTaHAApTIiB
WMDA 3 BH3HaueHHs CyMICHOCTI Tapw Ha piBHI
ajeN OCTaHHIM KPOKOM € BHKOHAHHS ITiITBEPIIKY-
I0Y0TO THITYyBaHHS JoHOpCchKoro marepiamy (HLA-A,
-B, -C, -DRB1 Confirmatory Typing) nuisixom Be-
pudikamii «BuCOKoi» J103BUIbHOI 3aaTHOCTI [121].

3a pI3HUMHU JIaHUMH, MiHIMAJIBHUNA TOPIT 03U
ABK s omuHMYHOT TpaHcIianTanii ckianae (2,0—
3,0) x 107, a mpu mozgi#wii — (1,5-2,0) x107 Ha 1 kr
MacH TiJla perumieHTa KokHoi 3 omauHuUlp 1K [22,
53]. 3okpema, poboua rpyna €BpOKOpIY HE PEKOMEH-
JIy€ 10 BUKOPUCTAHHS OJIMHUIII, SKi MICTATH MEHIIIe
3 x107 SIBK Ha 1 kr Macu Tija penurmieHnTa (3a na-
HHMH, OTPUMAHUMH J0 3aMOpOKyBaHHA) [54, 108].
Bomnowac 30inbIIeHHS CTYTICHS HEBiAMOBIAHOCTI 3a
cucremoro HLA Oyne B Tiit um Tiii Mipi TiABHIIyBa-
TH PU3UK PO3BUTKY IMyHHOTO KOH(IIIKTY B OpraHi3mi
peuumienra. Came Tomy cryninb HLA-cymicHOCTI €
BUpIMIATEHUM (AKTOPOM JJIsl MPUUAHATTS PilICHHS
PO MPHUIATHICTH 3pa3ka N0 TpaHcruanrtanii. [Tpuii-
HSTHUM BUSBUBCS BapiaHT HU3BKOTO a00 CepPeHbOTO
piBH# rictocymicHocTi 3a HLA-A, -B y cionyui 3 Bu-
cokuM 3a -DRBI1, He3amexHo Bix 103U KmiTHH [27].
3 iHmoro Ooky, cama norpeda y no3i ABK 3anexurtsb
Bin cTyneHs HeBimmosimHocTi HLA Mix moHOpOM
IIK i mamientom [46]. Tak, Oy70 BCTaHOBJICHO, IO
BapiaHTH noegHanoi po3oixkHocTi HLA I Ta II xmaciB
y Tmapi TOHOP-PENHITIEHT TOTPEOYIOTh 3aCTOCYBaH-
Ha BUcokux 103 CD34*-xmitur y 1K 1 acomirooTs-
cs 3 TokkuMu nposisBamu X TIIX (III-1V crynens) y
micisTpaHCIUIaHTaliitHoMy mepioai. Jlist BumMaakis
i3 OJIHIEIO HEBIAMOBIJIHICTIO CyMapHa J03a CTaHO-
BUTH Bix 2,5 x 107 ABK/kr i Bue, 111 HAli€HTIB i3
JIBOMa HEBiAMOBIAHOCTAMHU — Bix 5 x 107 SABK/kr i
Bumie [27]. ToOto undpu 3pocTaroTh 31 301IbIICH-
HSM PO30iKHOCTEH 00 TICTOCYMICHOCTI IMap Jo-
HOP-PEIMITIEHT, a TaKOK TOB’s3aHI 3 XapaKTepOM,
(hopMorO Ta CTamic€l0 3aXBOPIOBaHHS. 3a IMiJCYMKOM
(3 po3paxyHKy MMOpory KITHHHOL 103u 2,5 % 107/kr)
JUTST IOTpeO peruIienTa 3 Macoro Tijga 50 Kr MiHIM-
aJbHA KIITHHHICT 3pa3Kka MOBHHHA OyTH HE MEHIIEe
12,5 x 107 SIBK [91].

Jlo3a KJTHH 1 CTyMiHb CYMICHOCTI 32 CHCTEMOIO
HLA € nporHoctnuHuMH (akTopamu, SIKi MaroTh
KPUTHYHE 3HAYCHHS MPU BCIX MATOJIOTISX, ayie MpU
3aXBOPIOBAHHSX HE3JIOSAKICHOI IPUPOJH ICHYE IOTpe-
0a y OiibI BUCOKIi 1031 KiIiTHH. Ha choromHi mokas-
HUK BMICTy kutte3naraux CD34°-xmitun Oeperbcs
JI0 yBaru (s 3MOSKICHUX 3aXBOPIOBaHb MICHS PO3-
MopoxyBaHHs Onmu3bko 1,0—1,2 x 10%/kr, s He30-
skicHux — monaz 1,7 x 103/kr), ame, 3a peKoMeH 1a-

recommendations of experts on the general stra-
tegy of selecting the donor samples of UCB, while
it can not replace the criterion of the NCs content,
which is considered the main one when calcu-
lating the cell dose of UCB graft [53].

One of the algorithms for selecting a UCB graft
was a recently proposed Apgar UCB scoring [89].
This is a comprehensive analysis of multiple cha-
racteristics of the harvested material, namely: calcu-
lation of scores on the results of hematopoietic tissue
testing before freezing (by the content of colony-
forming units, NCs, CD34" cells and UCB volume),
as well as after thawing ( by the content of colony
forming units, NCs, CD34" cells and mononuclear
cells). As I. N. Rich believes [103], such an evaluation
system is of prognostic value for the initial clinical
outcome in terms of neutrophil engraftment. This
method disadvantage is the lack of evidence of
andirect prognosis with long-term transplantation
results.

It is worth noting that for the patients with
malignancies for whom no HLA-compatible donor
has been found, a dual UCB transplantation may also
be an acceptable option. Despite the relative increased
risk of early mortality due to delayed engraftment
and the development of an acute graft-versus-host
disease [97], probable protection against recurrence
is a major advantage of this type of transplanta-
tion (due to the pronounced graft-versus-leukemia
effect) [20]. A double UCB graft is considered
to be promising when the level of coincidence in
the HLA system of each of the units in relation to
the recipient is from 4/6 and above, and the con-
tent of NCs totally (for two units) is not less than
3.5 x 107 / kg [53]. This also takes into account the
presence of bank accreditation, the dose of CD34*
cells (total 1.8 x 10°/ kg), ABO compliance (V Rocha
on behalf of Eurocord, personal recommendation),
the presence of HLA antibodies, the degree of eryth-
rocyte removal.

Ethical issues. The rapid development of stem
cell research has significantly increased the impor-
tance of special advisory bodies on biomedical
ethics, the involvement of professional associations
in addressing the ethical issues and, in general,
necessitated stronger control of biotechnology by
regulatory authorities.

Unlike most other biotechnologies, the use of
stem cell-based drugs, HSC transplantation from
the sources such as bone marrow, stimulated donor
peripheral blood, and UCB to replace the reci-
pient’s lymphohemopoiesis with a donor one is the
current standard of care for severe diseases. The
introduction of this expensive high-tech multidis-

npo6nemu Kpiobionorii i kpiomeaULMHN

problems of cryobiology and cryomedicine
Tom/volume 30, Ne/issue 3, 2020



LissMU (paxiBIIiB MO0 3arajbHOI cTparerii BinOopy
JToHOpchKHX 3paskiB 1K, moku mo He MoXke i AMIHSI-
TH Kputepiii BMicTy SIBK, sikuii BBaKaroTh 0CHOBHUM
IMiJ] 9ac PO3paxyHKiB KIITHHHOI J03W TpaHCILIaH-
tara I[TK [63].

OpnHuM 3 aNTOpUTMIB BimOopy TpaHciuranTara [1K
CTajla 3alpOIIOHOBaHA HELIOAAaBHO CHCTEMa OLiH-
ku i Ha3zBoro «Anrap I1K» [94]. Lle xoMmexcHun
aHall3 MHOXKHHHUX XapaKTEPUCTHK 3aroTOBIICHOTO
MaTepiaiy, a came: IMiJIpaxyHoK 0aJiiB 3a pe3ysibrara-
mu TectyBanHs [1IK mo 3amopoxyBaHHS (32 BMiCTOM
KOJIOHi€yTBOpIotourX onuHuLb, SIBK, CD34"-kiitina
ta 00’emom IIK), a Takox micis po3MOpPOKYBaHHS
(3a BMICTOM KOJIOHI€yTBOpIOIOUMX OAMHUIB, SBK,
CD34*-xxituH i MoHonykJeapiB). Ha mymky I. N. Rich
[106], Taka cumcTemMa OIIIHKH Ma€ TPOTHOCTHYHY
LIHHICTh JJIS TIOYaTKOBOTO KIIIHIYHOTO pe3yJbTaTy
y 4acTHHI HeHTpodiIpbHOTO IprkuBIeHHS. [IpH 11p0-
My HEHOJIKOM METOIy BBaXKAETHCS HEITOBEICHICTH
MPSIMHUX 3aB’SI3KIB MPOTHO3Y 3 BiAJAJICHUMHU PE3Yib-
TaTaMy TPAHCIUIAHTAIII].

Bapto 3asnHauuTH, 1m0 I8 MALIEHTIB 31 37105-
KICHUMH 3aXBOPIOBaHHSIMH, Ul SIKHX HE 3Haiize-
Ho HLA-cymicHOro moHopa, IiJKOM HpPUHHATHUM
BapiaHTOM MOXKE CTaTh TAKOXK MMOJBiHHA TpaHCIUIaH-
taist [IK. Ilonpu BigHOCHE MiIBUILEHHS PHU3UKY
pPaHHBOI CMEPTHOCTI y pe3ynbTari 3aTPUMKH MpU-
KHUBJICHHS Ta PO3BUTKY TOCTPOI XBOPOOM «TpaHc-
IIaHTaT MpoTh Xassina» [101], #iMoBipHUE 3axmcT
BiJl pELMMBY € OCHOBHOIO IIEPEBArO0 TAKOI'O BHIY
TpaHCIUTaHTamii (y 3B’S3Ky 3 BUpa3HUM e(eKToM
«TpaHCIUIaHTaT TMpoTHu Jiekkemii») [34]. IlonsiiiHnit
tpancranTar [1K po3risgaersest y SKOCTI meperek-
TUBHOTO Y BHITAJIKY, KOJIM PiBEHb CITIBIIAIiHHS 32 CHC-
TeM0r0 HLA kK0XHOI 3 OOMHHULG IO BIJHOLIEHHIO 10
penumienTa ckiiaae Bin 4/6 i puie, a mict JBK cy-
MapHo (3a IBOMa OJIMHUIISIMK) € He MeHite 3,5 X 107/kr
[63]. [Ipu pOMY TaKOXK BPaxoBYIOTb HasBHICTH aK-
penutanii Oanky, no3y CD34"-xmitun (cymapHO
1,8 x 10%kr), ABO-Bignosinnicts (V Rocha Bix ime-
Hi Eurocord, ocobucra pexomeHpailisi), HasBHICTb
HLA-asHTHTIN, CTYNIHB BHIATICHHS EPUTPOIIUTIB.

ETuuni nuranns. [LIBuaKi TeMIH pO3BUTKY TOC-
JIPKEHb «CTOBOYPOBOT KITITHHIDY 3HAYHO T1ABHUIIUIN
BaroMiCTh [isJIbHOCTI CIEI[iaIbHUX KOHCYJIBTaTHB-
HUX OPraHiB i3 0IOMEIUYHOI €THKH, 3a]yUCHHS TPO-
(beciliHuX acorriailiii 0 BUPIIICHHS €TUYHUX MMUTaHb
Ta, 3arajaoM, BUKIUKAIH HEOOXIIHICTh Y IMiJICUIICHH]
KOHTpOJIO cepu O0i0TeXHONOri 3 OOKy peryintoro-
YUX OpraHiB.

Ha BigmiHy Big Ounbmiocti iHIMX Gi0TEXHOIOTIH
BHKOPUCTAHHS IPerapariB Ha OCHOBI «CTOBOYPOBHX
KIitHHY, TpancmanTaiis ['CK i3 Takux mkepen sk
KICTKOBHI MO30K, CTUMYJThOBaHa TTepu(eprIHa KPOB
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ciplinary medical technology is possible only in
the context of well-established infrastructure and
institutional assistance at the state level [71]. One
of the most important factors in supporting the
national registers of UCB donors and banks is the
social atmosphere aimed at promoting a free HSC
donation to the needs of society.

State UCB preservation programs adhere to the
basic ethical principles common to any donation,
including: anonymity, availability of blood for eve-
ryone who needs it; lack of material motivation for
donation; voluntariness, solidarity between donor
and recipient [55, 61]. But the main caveat is that
the private service in UCB banks is inefficient in
terms of public benefit in the public health [81].
These realities require unconditional adherence to
the principle of giving preference to altruistic UCB
donation in the interest of society in public banks
over autologous private storage. Other priority so-
lutions include: the need for clear regulation of
property rights, the formulation of rules for the con-
sent to the donor definition, assuming the interests
of the newborn and family members, the confiden-
tiality of medical and social information; develop-
ment of notification forms of the donor’s family
regarding the prospects of using the material, efc. [55,
62, 96, 120].

Government support for transplantation research,
including the development of biotechnology, the in-
volvement of highly qualified specialists in this
field is a real way to solve problems related to the
treatment of the most serious diseases. Estimates of
the implementation of such life-saving technologies
should take into account a number of important fac-
tors, likely strongly affecting both rapid clinical out-
comes and long-term prospects for patients. This
concerns the solution of the problem of a balance
between the proper quality of procedure-orien-
ted technologies and cost savings for their imple-
mentation [50]. From the experience of other coun-
tries, the implementation of an effective national
HSC transplant program provides significant sa-
vings in public funds in the long run, in particular
through the reduction of citizens’ need for speciali-
zed medical care abroad [3]. At the same time, the ef-
fective operation of registers of the donors and pu-
blic UCB banks with membership in international
donor systems is a direct way to meet clinical needs
for the transplantation material quality.

Unfortunately, today one of the biggest problems
of specialized medical care in Ukraine is the intro-
duction of allogeneic non-family transplantation, as
evidenced by official statistics [92]. For its fastest
solution there are all the prerequisites of both pro-
fessional and institutional nature: strong scientific
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nonopa ta [IK i3 meroro 3amiHu mimdoremoroe-
3y pEUUIi€HTa JOHOPCHKUM € TIIOYMM CTaHIapTOM
MEIMYHOI JTOIIOMOTH NPH TSHKKUX 3aXBOPIOBAHHSX.
BrpoBamxeHHsT wi€l 1OpOroBapTiCHOI BHCOKOTEX-
HOJIOTIYHOT 0araToAMCIUILTIHAPHOI MEIUYHOI TeX-
HOJIOTi1 MOXJIMBE TUTBKM B YMOBaxX HaJlaropKEHOT
iHQpacTPyKTypH Ta IHCTHUTYIIHHOI JOIIOMOTH Ha
nepkaBHOMY piBHI [76]. OmHUM 13 HAWBAKJIUBIIIAX
YUHHMKIB MIATPUMKHA HalllOHAJILHUX PEECTPIB J10-
HopiB i 6ankiB 1K e comianbHa armocdepa, crpsmMo-
BaHa Ha TOMYJISPHU3ALil0 Oe30IUIATHOTO JOHOPCTBA
I'CK na nmotpe0y cycminbcTBa.

HepxaBHi mporpamu 30epesxennst 11K norpumy-
IOTBCSI OCHOBHHMX CHUIBHUX JUIA OyZb-SIKOTO JOHOPC-
TBa €THYHUX IMPHUHIIUIIB, CEPeJ] SKUX: aHOHIMHICTB,
noctynHicTh [1K kpoBi mig Beix, XT0 Mae y Hiit 1mo-
TpeOy; BiJICYTHICTh MarepialibHOI MOTHBAIi JTOHOP-
CTBa; TOOPOBIILHICTE, Y3TOMKEHICTh MK JJOHOPOM 1
pertieHTOM [65, 69]. AJle OCHOBHUM 3aCTEPEIKCH-
HSM € Te, 110 MPUBATHE OOCIYTOBYBaHHS y OaHKax
[IK needexTrBHE 3 TOYKH 30py CYCHUIBHOI KOpH-
CTi y cdepi rpoMajchkoi oxopoHu 370poB’st [86].
Taki peanii BUMararoTb 0€3yMOBHOTO JIOTPHMAaHHS
MPUHIUITY HAJaHHS MepeBard ajJbTPpyiCTUYHOMY J0-
Hopcty I[IK B iHTepecax cycmiibCTBa y myONiYHHX
OaHKax HaJ aBTOJOTTYHUM MPUBATHUM 30€piraHHsIM.
Jo iHmuWX mpobiIeM MepIoYeproBoro BUPIIICH-
HSI HaJIe)KaTh: HEOOXIMHICTh WITKOI peryssimii mpasa
BJIACHOCTI, ()OPMYITIOBAHHS MPABWII HAJAHHS 3TOH 3
nediHimiero JoHOopa, BpaxXyBaHHS iHTEpeCiB HOBOHA-
POIKEHOTO H YIeHIB HOTOo CiM’1, TOpsAaKy KoH]iIeH-
LHIHHOCTI JaHUX MEAMYHOI Ta CoMiajbHOI 1H(pOpMa-
1ii; po3poOka (HopM MOBIIOMIICHHSI POIUHU JIOHOPA
IIO/I0 TIEPCIIEKTUB BUKOPHCTAHHA MaTepialy TOIIO
[65, 70, 100, 121].

JepkaBHe CHPUSHHS HAyKOBO-AOCHIAHINA [isib-
HOCTI y ramy3i TpaHCIUIaHTauii, 30KkpeMa i1 3 po3-
POOKHM Gi0TEeXHOJIOTIH, 3a]y4eHHs] BUCOKOKBai(iKo-
BaHUX (axiBIiB i3 i€l cepr € peaTbHUM IIISIXOM
JUTSl BUPIIIEHHS TIPOOIIEM, TTOB’S3aHUX 13 JTIKyBaHHAM
HaNTsHKIMX 3aXBOPIOBaHb. [Ipy CKIIagaHH] KOIITOPHCIB
BIIPOBAKCHHS TAKUX TEXHOJOTIN 30€peKCHHS KHUT-
Ts1 HeoOXi/THe BpaXyBaHHS HU3KH BKIIUBHX (DaKTOPIB,
SIKI MOXKYTh CyTTEBHM YMHOM BIUIMBATH SIK HA IIBHJIKI
KJIIHIYHI Pe3y/IbTaTy, TaK 1 Ha BiIaieH] MepPCIeKTUBU
Juist marfienTiB. Lle cTocyerbcs BUpIlICHHS TpoOIie-
MU 30aJ1aHCOBAHOCTI MK HaJIS)KHOIO SKICTIO TIPOIIe-
Iyp Ta €KOHOMI€I0 BUTpAT Ha iXHE 3ilicHeHHS [59].
3 ocBiny IHIIMX KpaiH BIPOBAIKEHHS €(EKTHBHOL
HalioHanpHOI nporpamu TpanciuianTanii I'CK 3a0e3-
IeYy€e CYTTEBE 3a0ILAIKEHHS JEpPKaBHUX KOLITIB Y
JIOBTOCTPOKOBIH MEPCIEKTHBI, 30KpeMa 1 uepe3 3HH-
YKEHHS TIOTPEOU TPOMAJISTH y CITeIlialli3oBaHii MeIrd-
Hilf TorroMo3i 3akopaonom [20]. BonHouac edexTus-
Ha poboTa peecTpiB MOHOPIB i cycminbHuX OaHkiB [TK
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traditions, schools, historical experience and mo-
dern practice of successful transplantations, pro-
fessional teams of specialists, providing the whole
process (from establishing the cryobanks techno-
logies to the operation of advanced transplantation
centers) [45, 64, 66, 69, 107], which is a significant
potential for launching a national HSC transplanta-
tion program with an effective register of non-
family donors and a public bank of a histotyped
UCB in its composition, of course, provided effec-
tive state support.

Conclusion

Human umbilical cord blood is one of the sources
of HSCs, which is successfully used for transplan-
tation. The world experience of low-temperature
banks of this material underwent histotyping tes-
tifies to the extraordinary social importance of such
institutions for providing the necessary donor ma-
terial in certain clinical situations (in the absence of
HLA-compatible bone marrow HSC or stimulated
peripheral blood, in the absence of time to find a
suitable donor). Adherence to the principle of ac-
cessibility for all potential recipients provides the
greatest social value of the UCB, which is stored in
public banks. This is achieved through the govern-
ment support and promotion of free UCB donation
for the needs of seriously ill patients.

In order to ensure the development of the na-
tional direction of non-family HSC transplantation,
it is necessary to establish a national public bank
UCB as part of an effective all-Ukrainian register
of HSC donors. Keeping the international material
quality standards during independent examinations
is a guarantee of efficiency and demand for the
products both nationally and internationally.

A number of issues related to the storage bank
of UCB still remain far from being resolved. In
particular, the most promising area of improving
the quality assessment tools is testing the repopu-
lation capacity of the graft to achieve a high re-
liability and reproducibility of the methods. The
tendency to increase the threshold quantitative
quality criteria for UCB units that fall into cryopre-
servation, increases the chances of their rapid use
for public purposes.
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13 YJICHCTBOM y MIXKHAPOIHHUX JOHOPCHKUX CUCTEMaX
€ TPSAMHUM [UIIXOM JUIS 33J0BUILHEHHS KIIIHIYHUX
norped y SKICHOMY TpaHCIUIaHTalUiiHOMY Mare-
piami.

Ha >xamb, cborogHi OfHIEIO 3 HANOIMBIIUX TMPO-
0JIeM cITeriaii3oBaHol METUIHOI TOTTIOMOTH B YKpaiHi
3aJIMIIAETHCA BIPOBAKEHHS AJIOTEHHOT HEPOJIUHHOT
TPaHCIUTAHTAIII1, PO IO CBITYHTH 1 o(imiitHa cTaTu-
ctuka [97]. s T HAHIIBUIIIOTO BUPILICHHS € BCI
MepeyMoOBH SIK MPOQeciiiHOTO, TaKk W 1HCTHTYMIH-
HOTO XapakTepy: CHJIbHI HAayKOBi TpaJMIlii, LIKOJH,
ICTOpMYHUE TOCBIJ 1 cydacHa MpaKTHKa YCIIIIHUX
TpaHCIUIaHTalil, npodeciiini KoMaHau QaxiBLUiB, sSKi
3a0€3MeUyIOTh YBECh MPOIEC (Bi CTBOPEHHS TEXHO-
JIOTiH JUIs KpioOaHKiB 10 (DyHKIIIOHYBaHHS PO3BUHE-
HUX [EHTpiB TpaHrutanTtamii [6, 10, 11, 14, 15], oo
€ 3HAYHUM TOTEHIiaJIOM JUIS 3aITyCKy HallioHAIBHOT
nporpamu 3 TpanciianTarii ['CK i3 mieBuM peectpom
HEPOIUHHUX ITOHOPIB 1 CYCIIILHUM OaHKOM TiCTOTH-
nmoBanoi 11K y #ioro ckmam, 3BicCHO, 32 yMOBU edeK-
TUBHOI JIep>KaBHOI MIATPUMKH.

3ak/IroueHHs

[lynmoBuHHA KpPOB JIOAWHHM € OJHHUM i3 JDKepen
I'CK, mo ycnimHo 3acTOCOBY€TbCS AJISi TPAHCILIAH-
tanii. CBiTOBMH nOCBiX (DyHKLIOHYBaHHS HHU3BKO-
TeMIepaTypHUX OaHKIB I[bOTO TiCTOTHUIIOBAHOTO
Marepiajy 3acBiquye HaJ3BUUalHy CyCIIIbHY 3HAUY-
IIICTh TAKUX YCTAHOB JUIS HAaJaHHS HEOOX1IHOTO J10-
HOPCHKOTO MaTepiany y MeBHUX KIIIHITHUX CUTYAITIIX
(3a BimcytHOCTI HLA-cymicuoro monopa I'CK kicT-
KOBOTO MO3KYy a00 CTHMYJIbOBAHOI NepUpEpUIHOi
KpOBIi B yMOBaxX HecTadi 4acy JUIs MMOIIYKY Bi/IOBIJI-
HOTO ZI0HOPA). JloTprMaHHS MPUHIUITY AOCTYITHOCTI
JUISL BCIX TIOTEHIIMHUX PELUITIEHTIB 3a0e31euye Haii-
Oinpiny couianbHy 1iHHICTB 1K, mo 30epiraerbes y
cycninpHEX OaHkax. Lle nocsraerbes uepes nepixas-
Hy MIATPUMKY Ta MOMYJSIpU3alLiio 0e30IIaTHOro J0-
HopctBa [IK 11t moTped TSKKO XBOPUX IMAIli€HTIB.

3 MeTor0 3a0e3MeYCHHSIM PO3BUTKY BITUU3HSIHOIO
HamnpsaMKy HepoauHHOI TpaHciuranTamii I'CK e Heo0-
X1JHIM CTBOPEHHS HAITIOHAJILHOTO CYCITUTEHOTO OaH-
ky [IK y ckmani 1ieBoro BCeyKpaiHCHKOTO PEECTPY A0-
nvopi I'CK. JloTpuMaHHS MIKHApOAHUX CTaHIApPTIB
SIKOCTI Marepiayly i 4ac MpPOBEICHHS HEe3aJIeKHUX
EKCIIEePTHU3 € 3a0PyKOr0 e(heKTUBHOCTI pOOOTH Ta 3a-
TpeOyBaHOCTI MPOIYKIIi SIK HAa HAL[IOHAIBHOMY, TaK 1
Ha MDKHAPOAHOMY PiBHSIX.

Huska mnpoOiieM, TOB’sA3aHUX 13 OaHKIBCHKUM
30epirannsm 1K, Bce mie 3amunraeThest JaneKuMu BiJl
OCTaTOYHOTO BUPIIIEHHS. 30KpeMa, HalllepCreKTHB-
HIIIMM HampsMKOM BJIOCKOHAJICHHS 3aCO0iB OIliHKH
SIKOCTI € TECTYBAHHSI PEMOMYJISAIIHOI CITPOMOYKHOCTI
TpaHCIUTAHTATa 3 MOCATHEHHSIM BHCOKOI HAIiHHOCTI
Ta BIATBOPIOBAHOCTI METOMIB. TeHIEHIIIS O TiIBU-
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