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The doctoral dissertation submitted by Toktarov Tussipkhan Abdygalyuly is
devoted to the evaluation of the clinical and functional effectiveness of a novel
tissue-engineering approach for the treatment of localized osteochondral defects of
the knee joint using a heparin-conjugated fibrin hydrogel containing mesenchymal
stromal cells and growth factors.

The topic of the dissertation addresses a highly relevant and contemporary
problem in modern orthopedics and sports medicine. Local cartilage defects
represent an important precursor to osteoarthritis and remain a challenging clinical
issue due to the limited regenerative capacity of hyaline cartilage. The development
of innovative biological and tissue-engineering methods aimed at restoring cartilage
structure and function is therefore of significant scientific and practical importance.

The scientific novelty of the work lies in the development and clinical
application of a new method for the implantation of heparin-conjugated fibrin
hydrogel, which ensures targeted delivery of biologically active factors and provides
a favorable microenvironment for chondrogenesis. For the first time, the author has
demonstrated, in a comparative clinical study, the superiority of this method over
conventional PRP-based therapy in terms of clinical and imaging outcomes.

The aim of the study is clearly formulated and methodologically well justified.
The research objectives are logically structured and fully correspond to the stated
aim. The study design, including the formation of comparable groups and the use of
validated clinical scales (WOMAC, VAS) and MRI-based MOCART assessment,
allows for a comprehensive evaluation of treatment effectiveness.

The author conducted a clinical study involving 80 patients, with equal
distribution between the main and control groups. The data collection was performed
at a high methodological level, and the statistical analysis was appropriate and
supports the validity and reliability of the obtained results.
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The results demonstrate a statistically significant improvement in clinical and
functional outcomes in the main group, including a more pronounced reduction in
pain and improvement in joint function, as well as superior cartilage regeneration
according to MRI findings.

The practical significance of the dissertation is substantial. The proposed
method expands the possibilities of organ-preserving treatment of cartilage defects
and may contribute to slowing the progression of degenerative joint diseases. In
addition, the development of a domestically produced hydrogel has important
implications for reducing dependence on imported medical technologies and
improving accessibility of advanced treatment methods.

The dissertation is well structured and logically organized. The presented
material reflects a high level of scientific analysis and professional competence. The
results of the research have been presented at national and international conferences
and published in peer-reviewed scientific journals, including those indexed in
international databases.

Certain limitations of the study, such as the sample size and duration of
follow-up, are acknowledged; however, they do not diminish the scientific value of
the work and are typical for clinical studies of this type.

In conclusion, the dissertation by Toktarov Tussipkhan Abdygalyuly fully
complies with the requirements for doctoral (PhD) theses in medicine. The work
represents a completed scientific research with elements of novelty and significant
practical relevance. I consider the dissertation suitable for public defense, and its
author deserving of the degree of Doctor of Philosophy (PhD).
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Jlokropekas  nuccepramms, npencrasnenHas ToxkrapoBeiv  Tycimxanom
AOIBIFanbIYIbI, MOCBAIIEHA OLICHKE  KIMHHUYECKOW H  (QYHKUHUOHATBHOMN
3(Q(QEKTHBHOCTH HOBOTO TKAHEHHKEHEPHOTO MOAXOA K JEUEHWIO TOKATbHBIX
OCTEOXOHJPAIIEHBIX [e()EKTOB KOJEHHOIO CyCTaBa C MCIONIb30BAHHEM TeHapHH-
KOHBIOTMPOBaHHOIO (UOPHHOBOTO THIPOTENs, COAEPHKAIIEro Me3eHXHMAIbHBIE
CTpPOMAJIBHBIE KIIETKH U (DaKTOPEI POCTA.

Tema puccepranuu 3aTparuBaeT KpalHe aKTyalbHYI0 M COBPEMEHHYIO
npobyieMy B 00JIaCTH OPTOIEIHH M CIOPTHBHOM MeIUIMHbL JIOKanbHbIe 1e(heKThl
Xpslla SABIAIOTCS Ba)XXHBIM IPEILIECTBEHHHKOM OCTE0apTpO3a M  OCTarTCs
CJIOXKHOH KJIMHHYECKOH 3anadyel M3-3a OrpaHMYE€HHOM CIIOCOOHOCTH T'HaIHHOBOIO
xpsma K pereHepanui. [ToaToMy paspaboTka HHHOBAILIHOHHEIX OHOIOIMYECKUX U
TKAaHEUH)XEHEPHBIX METOMOB, HAIPABJICHHBIX HA BOCCTAHOBJIEHUE CTPYKTYPHl U
(QYHKLIHA XpsAlla, HIMeeT CyIIECTBEHHOE HAYYHOE U NPAKTHYECKOE 3HAUYEHME.

Hayynass HOBHM3HA pabOTEl 3aKJHOYAeTCsl B pa3palbOTKe M KIMHHYECKOM
NpUMEHEHHH HOBOIO METOJa MMIUIAHTAUMH  [eNapHH-KOHBIOTMPOBAHHOTO
¢ubprHOBOro  TUApoOreis,  O00eCNeYMBAIOUIEr0  HANPaBIEHHYIO  [JOCTaBKy
GHOJIOrMYECKH aKTHBHBIX (DAKTOPOB U CO3MAIOIUErO OIaroNnpHATHYIO MHKPOCPELY
A7 XOHAporeHesa. BIiepble aBTOp NPOAEMOHCTPUPOBAT B CPaBHUTEIBHOM
KJIMHUYECKOM HCCJIeIOBAaHUH IIPEBOCXOCTBO JAHHOIO METOAA Hal TPaAUIHOHHON
PRP-Tepanueii ¢ TOYKH 3pEHHUS KIHHUYECKHX U BU3YaI3allMOHHBIX PE3yJIbTaTOB.

Ilens  HccienoBaHUs — COPMYJIHpOBaHA  YE€TKO W METONOJOTHMYECKH
060CHOBaHA. 3amayd MCCIEeIOBaHUS JIOTHYECKH BBICTPOEHBI M IOJHOCTHIO
COOTBETCTBYIOT  ITOCTaBNEHHOH wend. Jlu3allH — WCCleloBaHMsA,  BKIOYas
(bopMupoBanue CONOCTABUMBIX TIPYNIl M HCIIOJNB30BaHHE BaIHIMPOBAHHBIX
kmuanyeckux ka1 (WOMAC, VAS) u MPT-onenkn no cucreme MOCART,
MO3BOJISIET MPOBECTH KOMILIEKCHYIO OLIEHKY 3()(PeKTHBHOCTH JI€YESHHUSL.

ABTOp mpoBen KIMHAYECKOe HCCIICOBaHUE C yqacmeng 80 mnauueHToB C
PaBHBIM pacripefeJeHueM MEeXIy OCHOBHOW M KOHTPOJILHOH rpymnamMH. Coop
INaHHBIX BBIIIOJIHEH Ha BHICOKOM METOJIMYECKOM YpOBHE, a CTATHCTHYSCKHUH aHalIH3
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sonee BBIPAXKEHHOE CHMXeHye 0ot

cyCTaBa, a TAKoKe Oosee BBICOKY0 cTe
[IpaKTHYEeCKast SHaYuMocTg

CTATUCTHYECKH  3HAYHMOe yIy4lleHue
OKasateneii B OCHOBHOM rpymme, BKmoyas
CBOro cuHapoMa u ynydienue GyHKIHMN
TICHB perexeparuu xpsiia mo ganusm MPT.,
AUCCepTALUMH  sIBiIsIeTCS 3HAYUTEIbHOMN.

TaBos. Kpome Toro, paspaGorka rHporesns

a  HMeeT BOKHOE 3HAYEHHUE [JIsI CHUYKEHHS

OCT : &
3aBH0HM_ Pl oT HMHOpTHbIX MEIULMHCKUX TEXHOJIOTHU U  TIIOBBILIEHHS
JIOCTYITHOCTH COBpeMeHHLIX METOI0B JCUYEHUS.

ﬂHCCGPTaHHﬂV XO0po1o CTPYKTYpUpOBaHA M  JIOrMYeCKH BBICTPOEHA.
[IpencTaBieHHBIH MaTepuan oTpaxaer BBICOKM YPOBEHb HAY4YHOTO aHaM3a U

npo(ecCUOHATBHOH KOMneTenTHocTH.  PesynbrarTel  wmcclemoBaHus  GeUIM
MPEACTABICHEl  Ha  HAUMOHANBHEIX MEXAYHAPOAHBIX KOH(EPEHLHIX U
oIy OJTMKOBaH bl

B peueHsnpyeme Hay4YHLIX XKYpHaJlaX, BKJIrO4as U3OaHUs,
HHACKCHPYEMEBIE B Men(zlyHapo,nme Dazax HaHHBIX.

Onpenenennsre OTrpaHUYEHUS HUCCIIENOBaHMsI, TAKUE KaK 0OBeM BBIOOPKH U
IIPONODKUTENBHOCTL  HAGIOAeH S, [IPU3HAIOTCS; OAHAKO OHHM HE CHIDKAIOT
HAayTHYIO LCHHOCTE paboThl U SBIIOTCH THIHYHBIMK ISl KIIHHHYECKHX
UCCIeNOBAHUM JAHHOIO TUMA.

B saxmouenue, auccepramus  Toxraposa Tycinxaua AOIBIFaNbIY B
TTOJTHOCTBIO COOTBETCTBYET TPeOOBAHMSAM, MPENbABIASEMBIM K nokropckum (PhD)
AuCCepTalusM no Menuuune. PaGora npeacrasisier coboi 3aBEPUIEHHOE HAYYHOE
MCCIIEJOBAHUE C O3JIEMEHTAMH HOBU3HBl M  3HAYUTENIBHOMN [IPAaKTHYECKOM
3HAYMMOCTBIO. CHUUTAIO [IMCCEPTALMIO HPUTOAHON K myGnuuHOM 3alllUTe, a ee
aBTOpA — NOCTOHHBIM NPHCYKACHHS CTENEHH NOKTOPa Gpunocoduu (PhD).

/moJmuck pocTaBieHa/ |
IIpodeccop, noxrop Maxmyr Heaum Jopan
Menuipnckuii GpaxkynpreT YHUBEpcUTeTa XaKeTTene
Kadenpa oproneauu u CriopTHBHO#H MEIMUMHBL
(ObIBILIMIT nperogaBaresib 1 3aBelyoMnH Kagbenpon)
Beirmii npesuzent APKS, APOA u TOTBID




B coomeemcmeuu ¢ noonyukmom 2 nyikma | cmameu 18 3axona Pecnybnurxu Kazaxcman «O
jomapuamey npasa u OGA3AHHOCMY, d MAKICE NOCICICMBUAL COBEPULENILL Qanitozo Homapuaibiiozo Oeticmewst, 6
oM wucie 06 OMGEMCMEENNOCTU 34 3A6e0OMO HenpasuibNbiil nepesod . coxpdanenui o matine cmasuiux
3GECINbIMIL CBeOeNUt, MHE HOMAPUYCOM PA3bACHENb], NONAMIlLl U COOMGEMCMEYIOm MOouM OeilcmeumenbHbim

YeuiM U HaMepeHusaMm.
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B coomeemcmeuu ¢ nynxkmom 2 cmamou 79 3axona Pecnybuurcu Kazaxcman «O nomapuamey Homapuyc,
coudemenscmeys ROONUHIOCHE ROORUCH, He YOOChoGepAem (haxmos, usnodceniolx 6 ooKkymeHm

noomaepaicdaem, Ymo ROONUCL COCIANd ONpPeoeieHIfblM JAUYOM.

ITamozo mas Ose muicsuu dsadyamy wiecmozo 200d. A, Xamumosd
Dynomupa Ycembaesna, nomapuyc 20podda Acmanb, 20CyOapCmeennas IUYeHusi
Ne0000052 gwidana 13.05.2005 200a, ceudemescmeyio ROOIUHHOCNTb noonucy
nepesoduura Xamanbaesoti Paiieyns Opeinbacaposiiol.

Jluurnocms nepe(for)wwca yemanosniend, ()(36’01’!()6‘06”001’1’117 U NONHOMOUUAL
npogsepeHsl

3apezucmpuposano 6 peecmpe 3a Nel 089
Bsvickano — 2 292 menee.
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