KP ¥FA axkademuzi E.M. LWaiikymdiHoemei myfaHbiHa 90 X(bLa MOAYbIHA APHANFAH

«XUMUA OHE XUMUANDBIK UHXEHEPUA
CANACBIHAAFbBI YXOFAPbI BIJIIM
MEH FbI1bIMHbIH 3AMAHAYU TPEHATEPI»

XANbIKAPANbIK FbINLIMU-NPAKMUKANbIK KOH(HEPeHYUACbIHbIH

TE3UCTEP XXUHAFbI

C60PHUK TE3NCOB

MexdyHapodHol HayyHO-NPaKMU4ecKol KoHpeperyuu

«COBPEMEHHBIE TPEHAbI BbICLLETO
OBPA30BAHUA U HAYKHU B OBJIACTH
XUMUUN U XUMUYECKON UHXEHEPUU»,

nocsawexHoi 90-nemuto co dHA poxdenus akademuxa HAH PK E.M. WatxymouHosa

PROCEEDINGS

of International scientific and practical conference

«MODERN TRENDS OF HIGHER EDUCATION
AND SCIENCE IN THE FIELD OF CHEMISTRY
AND CHEMICAL ENGINEERING»,

dedicated to the 90th anniversary of the birth of Academician of the NAS RK E.M. Shaikhutdinev




Kaaakcran PecnyGnmeacs) Q,‘
¥ATTLI Pl 3EAQOMARCK LR
e &~
O L e
g v

iamest ki SATBAYEV
PocnySnuss Kasaxcran P UNIVERSITY

KP ¥FA akanemuri E.M. l1lalAKyTaiHOBTHIH
TyFaHbiHa 90 KbUT TOMYbIHA apHAIFaH
«XNMUA XKXOHE XUMUSAJIBIK NTHXXEHEPUA
CAJIACBIHIAFBI 2)KOFAPBI BIJIIM MEH FBIJIBIMHBIH
3AMAHAVYU TPEH/TEPI»
aTTHI XAJIBIKAPAJIBIK FEUIBIMU-NIPAKTUKAIBIK KOHPEPEHIUACHIHBIH
TE3UCTEP XKXUHAFBI

CBOPHUK TE3UCOB
Mesx1yHapoIHOi Hay4HO-TIPAaKTHYECKOH KOH(EPEHIIUH
«COBPEMEHHBIE TPEH/]IbI BRICIHIEI'O OBPA3OBAHUS U
HAVKU B OBJIACTU XUMHUHU U
XUMUYECKOU MHXXEHEPUW»,
NOCBAIEHHOH 90-71eTHIO CO JHS POXKIACHUS
akanemuka HAH PK E.M. IllalixyTauHoBa

PROCEEDINGS
of International scientific and practical conference
«MODERN TRENDS OF HIGHER EDUCATION AND SCIENCE
IN THE FIELD OF CHEMISTRY AND
CHEMICAL ENGINEERING»,
dedicated to the 90th anniversary of the birth of
Academician of the NAS RK E.M. Shaikhutdinov

10-12 mamsip 2023 x. 10-12 mas 2023 r. May 10-12, 2023
an-®apabu ar. Kaz¥YV Ka3zHY um. ans-Papabu Al-Farabi KazZNU
Anmarsl

«Kazak yauBepcHTeTi»
2023



Mazmynw Cooepoicanue Contents

Paiinmos 3.X.

Apomamuueckue noaudIphUPLL HQ OCHOBE MEPEPMANI ... ... cvv veever vervae e e enavs e venae as v en e
Kumartayeva A. *, Agibayeva L.

Development of molecularly imprinted polymer structures for biomedical applications... ... ...
Capnxosa M.M.*, PuzoeBa M.T.

Bnuanue nanonnumeneii na q’)muxo -Mexanuyeckue ceolcmea INOKCUOHBIX KOMNOIUYUOHHBIX
Mamepuanos... -
CabnroBa A.H Bema’mna A E *

Kemic nen ecuudfx meKmi 3ammapOaH NEKMUH QLY ... ... ... ... ceuceevee ves eancan ee aen et eae e ces en e
Jamilova N.Q.

Synthesis and srudy of carboxylic cation exchange resin of the interaction of acrylic acid and
furfural... .

AMaHnaJml A ]-I ® Aﬁnymlcauoaa M A l_[loxaTaeBa ,I[.X

Buomexuoaoeuqecme nooxoodwl K peanusayuu npobuomu¥eckux ceoucms cnopo¢op;uubzx
baxmepuil...

Aﬁ;[y.n.ﬂaena H H * Xynonﬁepjmen H H Mamamun M A Aﬁuyrauﬂapona F M
Bﬂexmpo¢u3uuecme ceoiicmea komno3uyuit Ha ocHoae nonuanununa c ZnO u TiOx...
HMopibaii A.T.*, I'anmesa A.P., Tax6aes E.M.

Hccnedoearue 3gh¢hexmueHbix napamempoé HaHOYAcmMuy Yeno8eyecKkoz0 anvOymuHa,
uMmMobuUNU306aHHBIX npomueomyfiepkyﬂesn bIM  npenapamom pughamnuyun memooom
deconveayuu...

Kapumos A. K » l].louypo*ron l.ll A Ypaaﬁoen lI.l P

OcobenHocmu cunme3sa KOHbI02ama 0excmpana ¢ (PoaueBol KUCTOMOU.. ... ... ... ... cee e ...
IlInGaen A.B.*, Keccean /1.D., ®uannmnosa O.E.

AnusomponHvie  HaHOKOMNO3umMHBIE  2UOPO2eNU C  BHEOPEHHBIMU  MACHUMHBIMU
HaHowacmuyamu... ... ... ..
KypOonoBa ®.H., Acanon Y A *

Ilonyyenue xapb'oxcuuemmxumomna HA OCHOGe NYenNuHO20 NOOMOpa U onpeodeneHue
cmenenu dezayemunuposarus (C[]) MemoOdom koHOyKmomempuuecko20 mumposanus... ... ...
Sabyrkhanova A.A.*, Agibayeva L.E.

Development of rechnology for thiolation of alginic acid for creation of ophthalmic dosage
forms...

Mukhamedov N A o Kholov X T

New polymer addftives to increase fire resistance of building consructions......... ............ ...
Kubiyeva D.B.*, Agibayeva L.E., Kondaurov R.G.

Synthesis of polymer sorbents for noble metals using molecular imprinting... ... ............... ...
Kuzieva M.M.*, Atakhanov A.A., Shakhobutdinov S.S.

Preparation and properties of oxynanocellulose... ... ... ... ... ... ... oo iioie it eie et e e e
Berdaly A.A.*, Agibayeva L.E., Kondaurov R.G.

Synthesis of mo!ecularbr imprinted polymers selective to rare-earth metal ions..
Abdurakhmanov J.A., Khabibullayev J.A., Shomurotov SH.A., Akhmedov O R
Turayev A.S.

Quantitative analysis of aldehyde groups in polysaccharide polyaldehyde derivatives... ... .....
Polatkhan A.A., Kaldybekov D.B.*, Khutoryanskiy V.V.

Polymeric formulations for drug delivery to the urinary bladder... ...... ... ....c.cc e ceeee e e
Nurgaliev LN.*, Burkhanova N.]J., Rashidova S.Sh.
Chitosan—carboxymethylcellulose-based polyelectrolyte: a theoretical study......... ... ..........
Paxmeryuiaesa P.K.*, Ypkim6aesa JH.P., Ypkimbaesa ILHU., An E.B., Jlac IL
Tyxpimoapos Kanmay yutin MOOUQPUKAYUANAH2AH noaucaxapuomep HeziziHoe 2uopozenvoep

202

68

70

72

74

76

78

80

82

84

85

86

88

90

92

93

95

97

98

99

101



Section 1. Actual problems of chemistry and technology of polymers and polymer composites
POLYMERIC FORMULATIONS FOR DRUG DELIVERY TO THE URINARY BLADDER

Polatkhan A.A.', Kaldybekov D.B."", Khutoryanskiy V.V.2
! Kazakhstan, Almaty, Al-Farabi Kazakh National University, Department of Chemistry and Chemical
Technology

2United Kingdom, Reading, University of Reading, Reading School of Pharmacy
*daulet. kaldybekov@kaznu.edu.kz

Urinary bladder cancer occurs due to uncontrolled growth of cells in the form of a tumour in
the bladder cavity and has the ninth highest incidence rate globally [1]. Intravesical drug delivery
(IDD), or direct administration of therapeutic agents into the urinary bladder through a catheter, is an
efficient alternative to systemic drug delivery. This allows localised treatment, minimises systemic
adverse effects and improves the exposure of the diseased tissues to therapeutic agents. The major
limitation of this treatment is poor drug retention due to the periodical micturition that washes out
instilled drug formulations, therefore requiring frequent administration. Additionally, frequent use of
catheters is uncomfortable for the patients and may cause irritation, inflammatory reactions, and
infections.

A number of hydrophilic polymers have been recognised as mucoadhesive, i.e., capable of
sticking to and retaining on mucosal tissues. These materials are traditionally used as matrixes in
many formulations for transmucosal drug delivery [2—5]. The adhesion of these macromolecules is
due to their ability to interact with mucins present on mucosal surfaces via non-covalent bonds such
as hydrogen bonding, electrostatic interactions, chain entanglement, and diffusion. These
mucoadhesive materials could potentially improve the efficacy of IDD by prolonging the drug
residence in the bladder, thereby reducing the need for intermittent drug instillation.

In this study, we have used commercially available hydrophilic polymers, such as chitosan,
gellan gum, and carbopol. These polymers were mediated with fluorescein sodium and their mucosal
retention on ex vivo lamb urinary bladder tissues were evaluated using an established flow-through
technique. A layer-by-layer applied chitosan-gellan gum formulation demonstrated greater retention
on lamb bladder mucosa in vitro compared to chitosan (a “gold” standard mucoadhesive polymer)
and chitosan-carbopol followed by periodic washing with artificial urine solution. The application of
these novel mucoadhesive systems for drug delivery to the bladder will be discussed.
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