GENERAL REVIEW
prepared by Prof. Dr. Aynur Giil Karahan Cakmakg as the official reviewer
for the dissertation work of Massirbayeva Aigerim Duisengalievna on the theme
«Development of the Technology for a Unique Domestic Drug Against Human Intestinal
Infection», submitted for the degree of Doctor of Philosophy (PhD) in the specialty
«8D05105 — Biotechnology»

Relevance of the Study. This dissertation addresses a pressing issue in public health: the
growing incidence of intestinal infections and the increasing global concern over antimicrobial
resistance due to the excessive use of antibiotics. The research focuses on the development of a
domestically produced probiotic formulation—AS Probionorm—as a safer and more sustainable
alternative to conventional antimicrobial therapies.

The topic is particularly relevant in Kazakhstan, where the lack of locally manufactured
probiotics leads to reliance on imported products and limits the country’s pharmaceutical
independence. By exploring the therapeutic potential of selected probiotic strains and optimizing
their cultivation and lyophilization, the study aims to provide a scientifically validated, cost-
cffective, and clinically safe alternative for the prevention and management . of intestinal
infections.

Furthermore, the work contributes to the broader goals of reducing antibiotic use,
improving gut health, and expanding the application- of biotechnological innovations in the
healthcare sector. The dissertation fully reflects the significance and contemporary relevance of
the subject matter, aligning with both global health priorities and local pharmaceutlcal
development needs.

Scientific Novelty. The dissertation presents a series of novel contributions within the
local context, including the development of a new probiotic formulation (AS-Probionorm), its
manufacturing process, and validation through preclinical and early-phase clinical studies. The
specific bacterial strains used, cultivation media, and optimized lyophilization protocols offer a
unique technological innovation. Though probiotic therapy is well established globally, this is
the first such product developed and clinically tested within KazakBstan.

Practical Significance. This study has practical value, providing the groundwork for a
scalable and domestically-produced probiotics that could reduce dependence on imports.
Preclinical and Phase I clinical results support its safety and tolerability, suggesting that AS-
Probionorm may become a viable treatment for intestinal infections pending further clmlcal
validation. The approach also supports national health security and pharmaceutical self-

sufficiency.



Structural Organization of the Work. The dissertation is structured in a coherent and
logical manner, reflecting the stages of scientific investigation and development. It begins with
an introduction and includes five main chapters, followed by a conclusion, a list of references,
and appendices. The research objectives and tasks are defined and appropriately addressed
throughout the chapters.

A comprehensive review of relevant scientific and technical literature has been conducted
to support the fdrmulation of the research problem. Modern experimental methods- such as
microbiological screening, strain identification, Iyophilization techniques, and basic preclinical
safety assessments— have been employed to address the stated goals. The structure of the work
reflects the stepwise progression from strain selection to preliminary clinical evaluation of g
probiotic formulation based on local lactic acid bacteria.

Each chapter contributes meaningfully to the overall objective of the study, and the
findings are presented in a systematic and technically sound manner. The logical flow of the
content and the consistency between aims, methodology, results, and conclusions support the
internal coherence of the work. The dissertation demonstrates a satisfactory level of scientific
organization and documentation appropriate to a doctoral study. All sections and structure of the
dissertation are interconnected in full coherence and are competently organized in accordance
with the logic of scientific research.

According to the results of the study, 12 scientific papers were published. Of these, 4
articles were published i n Journals indexed in the Scopus and Web of Science databases. In
particular, articles in Pharmacy and Technology journals (56th percentile). In addition, 6 articles
were published in journals recommehded by the Committee for Quality Assurance in Science
and Higher Education of Kazakhstan. The results of the study were also widely presented at
international scientific and practical conferences. After a comprehensive assessment of the
dissertation, I would like to highlight the technology of production of the probiotic drug, the
scientific contribution of the drug to the treatment of human intestinal infections, in particular, to
the conduct of therapeutic studies using probiotics. The dissertation is well- structured,
methodologically sound, provides an idea of the successful treatment of people with
dysbacteriosis in clinical stages, and the practical benefits of using the drug.

The author of the dissertation, A.D. Massirbayeva, in the process of mastering theoretical
courses and completing dissertation research, showed herself to be an erudite scientist,
hardworking and capable experimenter, capable of deeply analyzing and correctly interpreting
the results obtained.

Based on additional observations, there is limited evidence in the submitted materials to
definitively assess the candidate's individual level of technical skill or autonomy in conducting

complex experimental procedures. Therefore, while the dissertation demonstrates that the



candidate participated in a substantial research project, her academic strengths and research
competencies should be interpreted within the context of a team-based effort.

Observed Limitations and Issues.

* The clinical trial phase is limited to a small cohort (n=20), which restricts definitive
conclusions about the therapeutic effect.

* All articles are published in a single moderate-impact journal, which may limit
international visibility.

¢ The candidate is not listed as first author in key publications, making her individual
contributions less explicit.

* The novelty of the work is largely technical and local; similar probiotics exist globally.

* Some methodological sections in the dissertation are repetitive and could be
streamlined.

Conclusion. After thorough evaluation, the dissertation is considered to fulfill the
essential criteria for doctoral-level research. The candidate demonstrates sufficient involvement
in the research process and readiness for academic work. Therefore, the dissertation is

recommended for defense, subject to institutional approval.

Scientific Supervisor: -
Stileyman Demirel Universijy
Faculty of Engineering and Natural Sciences

Department of Food Engineering
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PelieH3eHT peTiHae pecMU TYP/JE YChIHBLIFaH

npodeccop, PhD nuxropsr A#ryp I'yn Kapaxas JaxMak+el TapanbIHaH,
Macup6aeBa Atrepum JlyriceHranueBHaHbIH

««AJaMHBIH ilex HH(peKnusichbiHA Kapchl OTaHABIK Giperei Aapiniik

npenapaTbIHbIH TeXHOJOTHSCHIH d3ipJiey» TaKBIPHIOBIHAAFE! Gumocodust
noktopsl (PhD) mopexeciH aly yIliH JafdblHAaNFaH JUCCEPTAUIIBIK XKYMBICHIHA
' apHaJIFaH,
«8D05105 — BroTtexuonorusy 6iniM 6epy GargapnamMackl OOHbBIHIIA

IIKIP

3eprrey e3ekTijiri. JlMCCEpTAlMIIBIK JKYMBIC KOFaMBIK JIEHCAYJIBIK
caKray =~ CaJaCBIHJAFBl  ©3¢KTi  MocenenepniH  OipiHe — apHaiFaH: imex
MHQEKIMSATAPBIHEIH JKULIeyl JKoHe aHTHOMOTMKTEpHi IaMaiaH TBIC KOIJaHyFa
GaliTaHBICTHl AHTUMUKPOOTHIK TO3IMAUTIKTIH dleMJiK AeHreline aprybl. 3epTrey
OTaHIBIK OHMIpiCTe jKacanfaH MPOOMOTUKANBIK Ipernapar AC-TTIPOBMOHOPM
Kayircis opi TypaKThl, aHTHMHUKPOOTHIK Tepamusra Oanama peTiHae a3ipieHyiHe
GarpiTTanFaH. Byl seprreymep ocipece KasakcraHma  3eKTi, OHTKeHi
npOGHOTHKTEPIH JKeprimikTi eHmipiciniH GomMaysl eniiH (QapMalleBTUKAIBIK
ToyeNCi3AiriH ImeKTeN, WMIOPTTHIK OHIMAEpre TIyeIiIiKKe okeneni. Tapman
aNbIHFAH TIPOOMOTHKAIBIK IITAMAAPABIH eMIIK SJIEYeTiH 3epTTey KOHE OJIapIIblH
ecipinyi MeH suobminsanusnay (MysIaTbUIFaH KyHze KenTipy) omicTepiH
OHTAMNAHABIPY AapKBUIBL, OYI JKYMBIC FBUIBIMH HETi3/NIeH, THIMIL  opi
KIMHAKAIBIK TYPFBIIA Kayilcis Nepimik mpemapaT o3ipmeyre GarbITTailfaH- ilIeK
uHGbEKIMIAPBIH AN/IBIH -4y JKoHe eMAey YIIiH KonxaHsuianbl. COHBIMEH Katap,
Gy JKYMBIC aHTMOMOTUKTEP/l KOJIAaHybl a3aliTy, ilIeK ACHCAYIBIFBIH KaKCAPTy
JaHe JeHCaylbIK CaKTay CajlachIHIArbl OHOTEXHOJOTHSUIBIK O KaHAJBIKTapABI
KeHiHeH KONIaHy CHSIKTHI KeH ayKeIMABl ~MakcaTTapFa Ylec KOCaubl.
JlsiccepTalsIbIK, JKYMBIC 3€pTTeY TaKbIPHIOBIHBIH ©3EKTUIII MEH MaHbI3[BIILIFbIH
TONBIK ammajgbl JKoHE oJIEMIIK JEHCAyJBIK caKTay OachIMIBIKTapbIMEH KaTap,
oTaHmbIK (hapMaIleBTUKAIBIK JaMy/IbIH KaXeTTiliKTepiMeH yinecei.

FLUIBIMH KAHAJBIFBL. JIMCCEPTALMANBIK KYMBIC JKeprilikTi OGipkarap
FRUIBIMEA  JKAHANBIKTApABl YCHIHAMBI, COHBIH iNIHAE JKaHa NPOOUOTHKAIBIK
npenapar (AC-TIPOBMOHOPM), oHBI eHJipy MNpOLEC )XOHE OHBI KIMHMKara
Jeifinri JKoHe KIMHUKANBIK 3epTTeyliep apKpUIsl pactanasl. KonmaHburaH
GakTepus IITAMMJAphl, KOPEKTIK OpTa >oHe HoduIM3auysuiay OoibIHIIA
OHTAIIAHABIPUIFAH ITIPOTOKOJIAP €peKIle TEeXHONOTHANBIK JKAaHAIBIK OOINBI
Tabsutansl. [IpoGHOTHKANBIK Tepamusl oneMie KeHiHeH TaHBUIFaHBIMEH, Oy
KazaxcraHga  o3ipieHinm,  KIMHUKAIBIK — TYPFbida  3€pTTENreH  aJlFalliKbl
npOOHOTUKATBIK ASPLIIK Ipenapar.

IIpakTHKAABIK MaHBI3ABLIBIFBL.  byn  3eprreyiep alTapnbIKTan
TIPaKTHKAIBIK MOHTE He: OJ UMIOPTTHIK TOYENIUIIKTI a3aiita anaThH, KeHiHeH
OHIIPLTYl MYMKIH XOHE OTaHIBIK IIPOOUOTUKTEPl 93ipieyre HETi3iH Kalauabl.
KiuHukara IeWiHri xoHe 1-2  Ke3eHIepl KIMHHKAIBIK 3eprreyiepi «AC-



[IPOBIOHOPM» npenapatsIHblH Kayilci3iri MeH Te3iMIiirin kepcetemi, Oy
OHBI ek MHpeKIusIapblHa Kapchl Oonamiakra THIMAI €M pPeTiHAe KOIJaHyFa
MYMKIHZIK Oepei (KochIMINla KIIMHUKANBIK pacTayiap KYprisiireHHeH Keiin). By
TOCII COHMal-aK MAeHcayJbIK KayilCi3miriH »oHe (apMaleBTHKANBIK ©3iH-03i
KaMTaMachI3 €Ty i KOJIaaibl.

JKyMpICTBI KYPBIIBIMABIK YiibIMAACTHIPY. [uccepTalys FEUIBIMYA i31€HiC
MeH JaMy Ke3eHIEepiH KepceTeTiH YVillleciMmi JkoHe JIOTHKAIBIK TypHe
KypbuibiMaanrad. On kipicnieneH Oacraibim, Gec HeTisri TapaymaH, ogaH KeHiH
KOPBITHIHIBIZIAH, IalJanaHbUIFaH ofeOueTTep Ti3iMi MeH KOCHIMINadapiaH
Typanbl. 3epTTEYNiH MakcaTTapsl MeH MiH#eTTepi OGapiblK —Tapayiapia
aHBIKTAJIFaH JKOHE THICTI TYpAe IIeMIiireH.

3epTTey MoceleciH TYKBIPBIMAAYABI KOJAAy VYIIH THICTI FBUIBIMHU-
TEXHUKAJIBIK de0reTTepre *aH-XKaKThl IOy xacaiabl. KoMblIFaH MakcaTTapsl
IIelly  YIIiH  MHUKPOOMOJOTMSIBIK  CKPHHHHT, IITAMMIApPABl  AHBIKTAY,
THOMUIN3AIMS SMicTepi JkoHe KIIMHWKara NediHri Herisri Kayincismikri Oaranay
CHSIKTBI 3aMaHayd TXIpHOenik omicTep KoAaHbUIABL JKYMBICTHIH KyphUIBIMBI
IITaMM TaHIayJaH MXEPriliKTi CYT KBIIKBUIBL OakTepusyIaphlHa HETi3elreH
MPOOUOTUKANIBIK PELENITYPaHb! AABIH ajla KIMHUKAJILIK Garanayra feiiHri Ke3eHui
uirepineyni kepceTei.

Opbip Tapay 3eprTeyAiH >aibl MaKCcaThlHA MOHII yJec Kocanbl JKoHE
HOTIDKENICp OKYMeNll JKOHe TEXHHMKANBIK HeTi3NelreH TypAe YCHIHBIIFAH.
Ma3MyHHBIH JIOTUKANBIK aFbIMBl JKOHE MaKcaTTap, oHicTeMe, HOTIKelep MeH
KOPBITBIHABLIAP ~ apachlHAAFbl COMKECTIK IKYMBICTBIH IIIKI  YiIeciMAilirin
Konpauzsl. Jluccepraius FBUIBIME YHBIMAACTHIPYIBIH JKOHE NOKTOPaHTypara
colikec Ky)KaTTaMaHBIH KaHAFaTTaHAPIBIK JAeHrelin kepceresi. JHccepTalUsHBIH
OapibIK GemiMzepi MeH KyphUIbIMBI Gip-GipiMeH ToNBIK yiinecimai GaifiambicTa
JKOHE FBUIBIMU 3€PTTeY JIOTHKACHIHA COMKEC CAyaTThl YUBIMIaCTBIPBLIFaH.

3eprrey HoTIKenepi GoblHmIA 12 FBUIBIME JKYMBIC KapHsuIaHAbl. OHBIH
iminge 4 makana Scopus sxaHe Web of Science mepexTep KOpsIHIa HHIEKCTENTEH
KypHalnziapia okapusyanapl. Artan aiftkanma, ®apmanys >KoHE TEXHOJOTHS
KypHalJIapelHIarbl Makananap (56 maienasik). ConsiMeH Karap, Ka3sakcTaHHBIH
FBUIBIM JKOHE JKOFapbl OiiM camachlH KaMTaMachl3 €Ty KOMMTETi YCHIHFaH
KypHanzapia 6 Makaia JKapusalaHObl. 3epTTey HOTHDKENepi XasbIKapaibIK
FBUIBIMU-TOKIPUOENiK KoH(epeHIMsIapaa 1a KeHiHeH alTbuinsl. Jluccepranusra
KaH-KaKTBl Oara OepreHHeH KelfiH NPOOGHOTHKANBIK TPEMapaTThl  OHIIpY
TEXHOJIOTUACBIH, IIpeTapaTThlH aJaMHBIH illeK WHQEKWMsUIapslH  eMjeyaeri
FBUIBIME YJIECIH, aran aiTKaHna NpOOHOTHKTEpAi KOJNJaHy apKbLIbI TepameBTiK
3epTTeyJIep XYpri3yAi aran eTKiM Keneni. JluccepTamus %aKchl KypBUIBIMIAIIFaH,
ONICTEMEINIK TYPFBIAH HETi3NeNreH, AUCOaKTepHo30eH ayBIpaTHIH amaMaapbl
KIIMHUAKAJIBIK ~ Ke3eHAepe COTTI eMAey IKOHe MpenaparThl  KOJJAaHyIbIH
NPaKTUKAIIBIK apTHIKIIBIIBIKTAPEI TYPasbl TYCiHIK Gepei.

HAuccepranust asropel A.JI.Macup6aeBa TEOPHSUIBIK KypcTapibl MEHTepy
KOHE TCCePTAIMSUIIBIK 3ePTTEY i asKTay OapBICBIHAA ©3i1H TepeH Talall, albIHFaH

HOTIIKENIEPAL AyPBIC TYCiHAIpe anaThlH 3pYAUTTI FAIBIM, €HOEKKOD JKoHe KaGineTTi
OKCIIEPUMEHTATOP PETiH/IE KOPCETT.



KocelMIa Oakpuiayapra CYHeHe OTBIPBIN, YCHIHBUIFaH Marepuaiiapaa
yMiTKepaiH Kypaeni SKCIIEPUMEHTTIK MpOLieypalapbl JKYpri3yZeri TeXHUKabIK
reGepiriHin JKeKe JEHrediH HeMece mepOecTirid TYNKiNiKTi Oarajay YILIiH
mrextey i gonenngep Oap. [lemek, muccepTallis KepCceTKeHel, Oyl TOKTOPaHT
MaHbI3IBl FBUIBIMH JKOOaFa KaThICTBI, OHBIH aKaJleMMJIBIK KyLITepi MEH
3epTTeyNepi KOMaHIAIBIK KYLI-Kirep aschIiia TYCIHIIpiTyl KEpeK.

BakblTaHATHIH [IEKTEYIEp MEH Macelleep.
~ Kiunuxanmblk — CBIHAK Ke3eHI eMIOIK acep  Typalbl TYTIKLTIKTI
KOPBITHIH/BUIAP/BI IIEKTEUTIH LIaFbIH (n=20) 1eKxTenexmi.

JKYMBICTBIH JKaH&JIBIFBl HETi3iHEH TEXHMKAIBIK JOHE KEPTUTIKTI; yKcac
poGHOTUKTED AYHHME Ky3iHTe 6ap.

Juccepranmsiarbl KeHoip omicreMenik GeniMuep KaWTanaHaAbl JKOHE
oIapBl peTKe KenTipyre OoIap!.

KopbIThiHAbl. THSHAKTE OaranayjaH KeffiH muccepTalys TOKTOPIIBIK
JeHreiimeri 3eprTeyNepAiH MaHBI3/BI KpuTepuiliepiHe colikec Kenexi merm
caHaiiMbIH. JJOKTOPAHTTBIH 3epTTey MPOUeCiHe JKETKLUTIKTI TypHe KaTbICYbIH JKSHE

OKYy J>XYMBIChIHA AWBIHIBIFEIH KGpCCTeIIi. CoHIOBIKTAaH JOucCepTalysi Koprayra
YCBHIHBUIABI.

FBUIBIMY JKETEKIII
Cyueiimen Jlemupen Y HUBEpCUTET
MHDKEHEePITK JKapaTBUIBICTaHy (GaKyJbTeTi, TAMaK HHKCHEPUA Kadeapackl

/xonst Gap/ /Mepi 6ap/ -
npodeccop Alinyp I'yn Kapaxan JakMax4sl



