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Tema nekuuu:

«KpnokoHcepBauusa KneTtouHbIX KynbTyp. NMpobnemsi
n 3agaum Kpmobuonornn. CnopHOCTb KPUOHUKUY.
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[Mpy rmybokom oxnaXpgeHuu:

e leHaTypauua 6enkos
(xonopoBas N XMMmuyeckas)

e Pa3pbiB membpaH

e [loBpexaeHue
MEXKNeTOYHOro MaTpuUKCa

* MNKPO- U MaKpOTpeLLNHbI
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CTpoeHue KneTo4yHON MeMOpaHblI
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KpnokoHcepBauus.

KpMoKoHCepBaLUMA- 3aMOparkMBaHME MNPU CBEPXHU3KUX
TemnepaTypax.

O6bIYHO ero NPoBOAAT B YXMUAKOM a3oTe, NPu TemnepaType
-196°C.

Mpn 3TOM cyLLecTBYOT onpeaeneHHble TpeboBaHuA,
KOTopble cnedyetr BbINONHUTL OO TOro, KaK KaeToyHas
NNHUA byaeTt noArotossieHa ANA KPMOKOHCEPBaLLMK




IpuooOperenue |KoHeuHas KieTOUHASA JIMHUS 3aMOpaKMBAHUE NPU PAHHUX Iaccakax
(<5 cyOKyasTYyD)
[TocTosinHas knerouHas nuaust | Kinonuposanwue, CEJIEeKIIHS, 17|
XapaKTEepUCTHKA; aMILTU(UKALTHS.
Cranpapruzanus | Cpena BriOop onTuManbHON Cpeabl, U TBEPAO
MPUIECPKUBATHCS ATOU CPEbI).
ChIBOpOTKa (eciu ucnosb3yercs) | Beibop maptum 11t MCHOJIB30BaHUS Ha
BCEX CTaJIUSIX
CybcTpar CraHmapTu3upyroT 10 OJHOMY THIY U
MOCTABIIMKY, XOTA HE00s3aTeIbHO IO
pasmepy 1Jisi KOHQUTyparuu.
Banunanusi [IpoucxoxieHue 3anucu AeTaliel MPOUCXOXKICHUS, UICTOPUHU
KU3HU U CBOUCTB.
AyTteHTudukanms [IpoBepka  XapakTEpUCTUK  KIIETOYHOU
JUHUM B CPaBHEHUM C MCTOYHHKOM U
MPOUCXOKICHUEM
Tpancdopmarius OnpeneneHue TpaHC(HOPMUPOBAHHOTO
COCTOSIHUS
Kontamunanus MukpoOHoIOruiecKoe ucciie10BaHue




OnNTMManbHOE  3aMOpaXMBaHWE  KAETOK AN COXPaHEHUA  MaAKCMMa/bHOM
YKM3HECnocobHOCTM NPU BOCCTAHOBJIEHUM MOCNAE PA3MOPAXKUBAHUS 3aBUCUT OT
MUHUMM3AUMM 0OpPa3oBaHMA BHYTPUKAETOYHbIX KPWUCTANNOB /bAad, a TaKke
npeaoTBpalleHna 06pa3oBaHMA 04AroB BbICOKOW KOHLIEHTPALMK COEeN, BOZHUKAIOLLMX
NPY 3aMOPa*KMBaHNU BHYTPUKNETOYHOM BOAbI. ITO AOCTUTAETCH NMyTEM:

MeANEHHOIo 3aMOopPaxXnBaHMA, Tak 4TOObl NO3BO/INTH BOAE MOKUHYTb KNETKRY, HO
HE HAaCTOJIbKO meaN1eHHo, 4yTOODI cnposouUnpoBaTb POCT 1IeAAHBIX KPUCTA/N1/108B,

MCNO/Ib30BaHUA TMAPODUNBHBIX KPUOMPOTEKTOPOB A/11 YMEHbLLUEHWA coaeprKaHUsA
BOAbI;

XPaHEHUA KNETOK MPU CaMOM HMU3KOW TemmnepaType, KaKyl TONbKO BO3MOXKHO
AOCTUTHYTb, ANS TOro YTO6bl MMHMMU3NPOBATb AENCTBME BbICOKOM KOHUEHTPALUMN
CONen Ha AeHaTypauuto 6enKos B MmUennax BHYTpU Nbaa;

BbICTPOro pasmopaxknsaHua A8 TOro, YTobbl MMHMMU3NPOBATb POCT KPUCTANNOB

NbJa M NOSABAEHWE TrpaguneHTa cosei, obpasylouleroca B MpoLuecce TasHUA
OCTaTOYHOrO BHYTPUK/IETOYHOTIO /ibAa.




Cpeaa pna samopaXmBaHus

DMSO nomxeH ObITh OCCIBETHBIM, €r0 CJEAyeT XpPaHUTh B CTCKISIHHOM WU

ITPOITNJIICHOBOM (bHaKOHC, ITIOCKOJIBKY OH ABJEICTCA CHJIBHBIM PACTBOPUTCICM U

BBIIIEJIAYUBACT MPUMECH U3 PE3WHBI 1 HEKOTOPBIX IIJIACTMACC.
I muuiepuH A0JDKEH OBITh HE CTapee OJHOro roja, mpu 0ojiee MPOAOLKUTEILHOM

XpaHCHHUH OH MOXCT CTAThb TOKCHUYHBIM.




MexaHn3m gencTBUSA KpUonpoTeKTopa
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CKopoCTb oxnaxaeHus

BONbLWMHCTBO KYNIbTUBUPOBAHHbIX KNETOK Jiydlle BbIXKMBAKOT, eCcnu
OHW OXN1aXKAatoTcs co CKOpocTbio 1°C/MUH. BO3MOXHO, 3Ta CKOPOCTb
ABNAETCA KOMMPOMMCCOM MeEXKAY ObICTpbIM 3aMOpa*KUBaHUEM,
MUMUMU3NPYIOLLNM POCT KPWUCTaNNO0B, n MeaNeHHbIN
OX/1aXKAeHUeM, CNOCOBCTBYOLWMM MUTPaLIMKN BOAbI U3 KNETOK.

Bua KpmBoW oxnaxaeHuna onpeaensercs:
TEMNEPaTYpPOUn OKpPYKatoLllen cpeabl;
Ha/IMYNEM U30NALMOHHOIO MaTtepuana BOKPYr KNETOK, BK/OYaA
amnyny;
cneumdunyeckom TENnJI0EMKOCTbIO U 0ObeMOM COAEPHKMMOTO
amny/bl;
nornouieHMem TennoTbl $a3oBOro Nnepexoaa.




KpuBas 3amMopaxuBaHus
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[MporpaMmmMmupyemMbin 3amMopaXmBaTersb

Echv BbI’KMBAEMOCTb KNETOK HM3Kana, MOXHO M3MEHUTb CPEAHIO CKOPOCTb
3aMOpPa*kKMBaHMA, MUCNONb3YyA NPOrPaMMUPYEMbIA 3aMOpPa*KMBaATEb C 30HAOM,
onpegenAlwWMM TemnepaTypy B amnyne, n ¢ gobaBneHUem XKMAKOro as3oTa B
MOPO3UNbHYIO Kamepy C HeobxoAuMMOWM 4yacToToM, u4YToObl obecneynTb
npeaBapuTe/ibHO ONpeaeNeHHY0 CKOPOCTb OXNaXKAeHMs U BbicTpoe oxnaxaeHue
nocne AOCTUMKEHMA IBTEKTUYECKOM TOYKM. PasninyHble Temnbl OXNaXKAEHUs B
pa3HbIX ¢$asax KPMBON OXNAXKAEHMA, IKCNEPUMEHTANbHO ONTUMU3IUPOBAHHbLIE
ANA KOHKPETHbIX KNETOK, MOryT ObiTb 3anporpaMMUpPOBaHbl MyTEM BHECEHWUS
COOTBETCTBYIOWMX U3IMEHEHUN B KPUBYIO. Takum obpasom, nporpaMmmmpyemble
3aMopaXkmMBaTe M NO3BOAAIOT NPOBOAMTbL MOJIHbIM KOHTPONb NpoLecca

3aMOpa*KMBaHMA 0b6pasua, - \
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NPOTOKONMPYEMOE W  CEPUIAHO
BOCNPOU3BOANMOE OXNaxKAeHUue

[0 3alaHHOM TemnepaTtypbl B

Nnapax XNAKOro a3oTe.
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Eardy Hum Dev. 2013 Mov;126:6-9. doi: 10.101&f.earhumdev.2015.08.016. Epub 2015 Sep 14.

Science of cryopreservation in reproductive medicine - Embryos and oocytes as exemplars.

Yurchuk T1, Petrushko M2, Fuller B2.

# Author information

Abstract

The modern successes of reproductive medicine are based on the achievements in the fields of artificial fertilization and cryobiology over the
last S0years. Cryopreservation of oocytes makes it possible to preserve their reproductive potential after surgical interventions, treatment of
cancer, for delayed pregnancy and to use cells for donation. Cryopreservation of embryos allows not only to reduce the multiple pregnancies
rate and to increase the cumulative pregnancy rate as a result of embryo transfer in the following favorable cycles of the patient, but is also a
necessary procedure in case of genetic diagnosis or in the case of contraindications for embryo transfer in the stimulated cycle due to
possible complications. However, the viability of cryopreserved oocytes and embryos depends on the degree of their cryo damage during the
process of freeze-warming. In this regard, it is very important to develop such freezing protocols that minimize the damages caused by the
intra- and extracellular ice crystal formation, toxic effect of high concentrations of cryoprotectants and osmotic stresses. The effectiveness of
cryopreservation of gametes and embryos is assessed on the basis of morphological, functional and genetic changes in the cells after
warming. Special attention should be paid to the ethical issues of assisted reproductive technology, including cryobiotech technologies, which
in many countries remain open and in need of settlement.

Copyright @ 2018. Published by Elsevier BV,

PMID: 30224180 DO 010160 earhumdev. 20158.05. 016

M mnsmed Fme BACTTS IKIET



Hay4yHble focTUXeHuUs

& ﬂ- # ncbinlm.nih.gov/pubmed/32187691

Come see the new improvements to the interface!

Format: Abstract - Send to -

Transfugion. 2020 Mar 158. doi: 10. 1111415735, [Epub ahead of print]

Inhibition of ice recrystallization during cryopreservation of cord blood grafts improves platelet
engraftment.

Jahan §'2, Adam MK2, Manesia JK', Doxtator E', Ben RN?, Pineault N1-Z.

[+ Author information

Abstract

BACKGROUND: Platelet engraftment following cord blood (CB) transplantation remains a significant hurdle to this day. The uncontrolled
growth of ice, a process referred to as ice recrystallization, is one of several mechanisms that lead to cell loss and decreased potency during
freezing and thawing. We hypothesized that reducing cell damage induced by ice recrystallization in CB units (CBUs) would reduce losses of
stem and progenitor cells and therefore improve engraftment. We previously demonstrated that the ice recrystallization inhibitor (IRI) N-(2-
flucrophenyl}-D-gluconamide (IRI 2) increases the postthaw recovery of CB progenitors. Herein, we set out to ascertain whether IRl 2 can
enhance platelet and bone marrow engraftment activity of hematopoietic stem cells (H3Cs) in cryopreserved CBUS using a senial
transplantation model.

STUDY DESIGN AND METHODS: CBUs were processed following standard volume/red blood cell reduction procedure and portions frozen
with dimethyl sulfoxide (DMSO) supplemented or not with IRl 2. Thawed CB samples were serially transplanted into immunodeficient mice.

RESULTS: Our results show that supplementation of DMSO with IRI 2 had several beneficial effects. Specifically, higher levels of human
platelets were observed in the peripheral blood (p < 0.05; n = 4) upon transplant of CBUs preserved with the IRIs. In addition, hurman BM
chimerism and the number of human CFU progenitors in the bone marmow were superior in IR] 2 recipients compared to DMSO recipients.
IMoreover, IRl 2 had no negative impact on the multilineage differentiation and self-renewal activities of HSCs.

DISCUSSION: Taken together, these results demonstrate that supplementation of a hematopoietic graft with IRI can improve the postthaw
engraftment activities of HSCs.

© 2020 AABE.

PMID: 321576581 DO 10.11114f 15759
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Int J Biol Macromol. 2020 Mar 7. pii; S0141-8130(19)40672-7. doi: 10.1016/.ijbiomac 2020.03.039. [Epub ahead of print]

Gelatin carrageenan sericin hydrogel composites improves cell viability of cryopreserved $a0S-2
cells.

Ashe §' Behera §', Dash P!, Nayak D', Nayak B2

[+ Author information

Abstract
Cryopreservation and the low revival rate of cryopreserved cells remains a major challenge in cell based bone regeneration therapies. In our

current study we aimed to develop a sericin based hydrogel composite incorporating various drugs and growth factors to enhance cell
attachment, cryopreservation to increase the cellular viability upon revival. Sericin, gelatin and carrageenan blended hydrogel composites
were prepared and explored for their physicochemical properties. The hydrogels prepared were porous and showed higher biocompatibility.
Further, silver nanoparticles, alendronate and insulin like growth factor (IGF-1) were incorporated into the hybrid hydrogels individually and
checked for sustained drug release profile. IGF-1 incorporated hydrogels composites showed better osteogenic cell attachment, proliferation
and cell revival upon cryopreservation. The clonogenic potential of seeded cells upon 30 days of cryopresernvation was also evaluated which
was 55% in IGF-1 incorporated scaffold cells. A flow cytometry based staining protocol using Annexin V was developed which showed a live
cell population up to 80% even after 30 days of crypreservation. These results validate the potential of our formulated hydrogels as cell based
systems aimed for increasing cell survival upon cryopreservation and thus has a great potential for bone repair and regeneration.

Copyright @ 2020. Published by Elsevier B\

KEYWORDS: Bone regeneration; Cellular viability; Cryopreservation; Hydrogel; Sericin

PMID: 32156343 DOl 10.1016/. jbiomac 2 0E0.03.039




KpnoHuka

Nobe? CVLHIhger
THE I'ROSPECT

OF IMMORTALITY

PoSepy 3makren
[MEPCTIEKTHBLI
BECCMEPT S

Huoredsono Hoged o

B 1962 Pobept I3TTUHrep BbinyctMa KHUry «lMepcnektnsbl 6eccmepTtua» (The Prospect Of
Immortality), KoTopasa npuBAeKNa BHMMAHWE OOLWECTBEHHOCTU W NOCAYXWAA Ha4vya/ioM
bOpPMUPOBAHUA KPUOHMNYECKOTO ABUXKEHMUA.

B 1968 6bin0 co3aaHo KpuoHuyeckoe obuwectBo MuunraHa, B HallM AHU MU3BECTHOE KakK
NmmopTanuctnyeckoe obulectso (Immortals Society).

B 1972 Hanucan KHury «Man Into Superman». B 1976 yyactBoBan B co3gaHum MHCTUTYTA

KpunoHukn. Bosrnasnsn oba obuiectesa go 2003 roaa




Llernib KPMOHUKN

[MepeHOC TepMUHaNbHbIX (0BpeYeHHbIX Ha cMepTb) NALUEHTOB B TOT
MOMEHT B Oyayuwem, Koraa OyaeTr [A0CTynHa TexXHOo/orma Ans
penapauum KaeToK/TKaHel M byaeT BO3MOMKHO BOCCTAaHOB/EHME
BCcexX PYHKLMNI OpraHn3ma m 340p0BbA B LiesJoM. Takon TeEXHONOTUEN,
No BCEN BEPOATHOCTM, OyAeT HAHOTEXHONOrMA W, B YACTHOCTH,
pa3paboTaHHble B ee paMKax MOIeKYyNspHble poboThl.

KpuoHUMKa - 370 061acTb HAay4YHO-NPAKTUYECKOM AEATENIbHOCTU, KOTopasn
NHTerpupyer B ceba KpUOOBMONOTNIO, KPUOTEHHYID WUHMKEHEpPUo w
NPAKTUKY KIUHUYECKOM MeAULUMHbI C LeNblo pa3paboTKku n npumeHeHus
KpunocTasa .

Kpuoctasom  HasbiBalOT  KOHcepBauuilo  Aogen  nytem  UX
3aMOpPaXKMBaHUA A0 YNAbTPaHU3KUX (KPMOTreHHbIX) TemnepaTyp.
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JTanbl KPUOHUYECKOro rnpouecca

1. [loo2comosumersbHbIlU (MPUHCU3HEHHbIU)

2. NoarotoBuTeNnbHbIN (MOCMEPTHbIN)

3. 3amopaXmBaHue

4. XpaHeHune

5. BoccmaHosneHue




[TocmepTHasa noaroTtoBKa

2.BBegeHne renapuHa, TPOMOO/IMTUKOB,

aHTUOKCUAQHTOB, MeMbpPaHONPOTEKTOPOB.,
MHTMOUTOPOB anonTo3a, XeNnaTopos,
aHTUOUOTMKOB M Ap

3. Mepdy3una pacTBOPOM KPUOMPOTEKTOPA




[MoBpexageHnsa Ha 3atanax 2-4

1. Pa3pyweHune HEenpoHOB BCAeACTBUMU
ayTo/in3a, anonTo3a n Ap

2. OcMmoTnYecKum LWoK

3. TOKCMYHOCTb KpMOMpPoOTEeKTOpa

4. XonopoBada AgeHaTypauusa benxkos

5. [loBpexxaeHnAa Kpuctannamm nbaa




3TUYECKUM

dPunocosckuu PenurnosHoiu

EctectBeHHOHaY4YHbIN

®nHaHCOBbLIN MpaBoBou

TeXHU4YeCcKum



