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1. Po3po6ka TexHOI0rii oliMepPHUX KOMIIO3ULIIMHAX MaTepiajliB 3 KOHTPOJIbOBAHUM BUBIJIbHEHHSIM aHTUCENTUYHUX

PEYOBUH

2. Technology development of polymeric composite materials with controlled release of antiseptic substances

Pedepar:

1. lucepTaliito NpuCBsY€HO BUPIllIEHHIO TPO6JIEMU CTBOPEHHS TEXHOJIOTI OTPUMAaHHSI MOJIiIMEPHOTO
KOMIIO3MLiITHOTO MaTepiany Ha OCHOBI MOAM(IKOBAHOIO KPOXMAJIIO, sIKa 3a0€3[1€4UTh PO3POOKY HOBUX
AHTHCENTUYHUX KOMIIO3ULH 1711 TPaHCAePMaJIbHUX TeParleBTUYHUX CUCTEM. [JOCTiIKEeHO B3a€EMO3B'SI30K MiX
CKJIa[IOM Ta PEoJIOTiYHUMU, Pi3UKO-XIMIYHUMM i Pi3UKO-MexXaHIYHMMU XapaKTePUCTUKAMU MOJIIMEPHUX
KOMIIO3ULiITHUX MaTepiajiB y BUMJIA] IJ1iIBOK 3 KOHTPOJIbOBAaHUM BUBIJIbBHEHHSIM aHTUCENITUYHUAX PEYOBUH.
[TokasaHo, 0 HalKpallXii CKIA[ II0J1iMEPHOrO KOMITO3ULIIMHOrO Martepiany 3 MOAU(pIiKOBaHUM KPOXMAJIEM Ta
IleKaMeTOKCHHOM 3a [T0Ka3HUKOM BopocTirikocTi — Na-KMK /TIBC (25:75). BctanoBsieHo, 110 36i1bIIeHHS
BigcoTrkoBoro BMicTy [1BC no3uTHBHO BIIMBae Ha (i3UKO-MeXaHiuHi BJIACTUBOCTI [10JIiMEPHOr0 KOMIIO3ULIIHHOTO
Marepiainy y BUIJIs| IJ1iBKY, a OAABAaHHS aHTUCENITUYHOI PEYOBUHY JEKAMETOKCHUHY 4aCTKOBO 3MEHIIy€
MTOKa3HMKY 3Pa3KiB Ha PO3PUBHE HABAaHTAKEHHS Ta BiJHOCHOTO MOJOBXEHHS Mif YaC pO3pUBaHHS. BCTaHOBIEHO

3aKOHOMIPHOCTI peryJioBaHHs BUAKOCTI BUBiibHeHHS ADI 3i cKJ1a/ly 10J1iMEPHOTO KOMIIO3UTY B 3aJI€XKHOCTI Bifj



XiMiYHOI CTPYKTYPH M YaCTK/A KOMIIOHEHTIB. 32 Pe3yJbTaTaMU MiKpOOiOJIOTiYHUX JOCIIKEHb 3p00JIEHO BUCHOBOK,
1110 3aIIPOTIOHOBAHI CKJIA[IY MTOJIIMEPHUX KOMITO3UIIiN 3 BUKOPUCTAHHIM MOIN(IKOBAHUX MOJIiCaxapumiB i 3
IOJAaBaHHSIM J€KaMEeTOKCHUHY 3a0€3I1e4yI0Tb aHTUTPUOKOBI (hapMaKoJIOTiuHi BJACTUBOCTI [10JIiMEPHOTO
KOMIIO3MLiITHOro Martepiainy. BctanoBieHo 6akTepiluaHMI BILIMB 3pa3KiB Ha ocHOBi Na-KMK i eToHilo Ha
rpamno3uTuBHi (Bacillus subtilis, Staphilococus aureus) 6axrepii i 6akTepiocTaTUUHNI — HA TPAaMHETaTUBHI
(Esheriehia coli) 6akrepii. [TokazaHO T€XHOJIOTiUHI MiAX0IX 4O CTBOPEHHS IJIiBKM Ha OCHOBI II0JIIMEPHOTO

KOMHOSI/IIHIZHOI’O MaTepiaﬂy 3 KOHTPOJIbOBAHUM BUBIJIbHEHHSIM aHTUCENTUYHUX P€Y0BUH.

2. The dissertation is devoted to solving the problem of creating a technology for producing a polymer composite
material on modified starch, which will provide the development of new antiseptic compositions for transdermal
therapeutic systems. The relationship between the composition and rheological, physicochemical and physico-
mechanical characteristics of polymer composite materials in the form of films with controlled release of
antiseptic substances has been studied. The pattern of regulation of release rate of API from the composition of
the polymer composite depending on the chemical structure and proportion of components were established.
Technological approaches to the creation of a film based on a polymer composite material with controlled release
of antiseptic substances are shown. The dissertation solves an important scientific and technical problem, which
related with the scientific substantiation of the composition, method of production and technological process of
obtaining polymer compositions based on modified starch for use in polymeric composite materials in the form of
films with controlled release of antiseptic substances. The proposed technology is socially oriented and
environmentally friendly. The expediency and possibility of using the developed polymer composite materials in
the form of films with controlled release of antiseptic substances for use in transdermal therapeutic systems are
theoretically substantiated. It was first discovered that PVA /starch (50:50), PVA /starch (75:25), PVA/Na-CMS
(50:50) have the highest degree of thixotropic viscosity recovery at 99%. It is shown that Na-CMS /PVA (25:75) is
the best composition of the polymer composite material with modified starch and decamethoxine in terms of
water resistance. It was found that increasing the percentage of PVA has a positive effect on the physical and
mechanical qualities of the polymer composite material in the form of a film, and the addition of the antiseptic
substance decamethoxine partially reduces indicators of samples for breaking load and restorative stretching. The
formation of stable complexes of Na-CMS /PVA, Na-CMS /Alginate, Na-CMS /Gelatin (polymer-API) was
established mainly due to hydrogen bonds, which will affect the stability of the polymer composite material in the
water environment and the kinetics of API release from it. It was first discovered that the maximum release rate of
decamethoxine from the polymer composite material with a content of 5% API at the level of the rate constant of
the first order of 0.0076 1/min is characteristic of the polymer composite PVA /Na-CMS in a ratio of 3:1. This value
exceeds the value of the relevant rate constants for other investigated polymer compositions in 3-7 times. It was
first shown that behind the values of the release rate constants of the antiseptic decamethoxine from the polymer
film PVA /Na-CMS for compositions with a ratio of 75:25 and 50:50 is a stable release of API. When increasing the
content of Na-CMS over 50 wt.h. the value of the rate constant of decamethoxine release decreases. This shows
that the increase in the amount of Na-CMS in the composition can be used to prolong the release time of
decamethoxine from the polymer film. It is shown that the best composition of the polymer composite material
with modified starch and decamethoxine in terms of water resistance - Na- CMS/ PVA (25:75). It was found that
the increase in the percentage of PVA has a positive effect on the physical and mechanical properties of the
polymer composite material in the form of a film, and the addition of the antiseptic substance decamethoxine
partially reduces the samples for tensile load and elongation at break. According to the results of microbiological
studies, it is concluded that the proposed parts of polymer compositions with using modified polysaccharides and
with the addition of decamethoxine provide antifungal pharmacological properties of the polymer composite
material. The bactericidal effect of samples based on Na-CMC and etonia on gram-positive (Bacillus subtilis,
Staphilococus aureus) bacteria and bacteriostatic - on gram-negative (Esheriehia coli) bacteria. The technological
scheme of obtaining a polymer composite material in the form of a film by irrigation method has been developed
and implemented in laboratory research and industrial conditions. This will accelerate the development of new
transdermal therapeutic systems with controlled release of antiseptic substances, reduce their cost and final price



for the Ukrainian consumer, expand the range of available drugs and medical devices for the treatment of
dermatological diseases

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHOI AiSJIBHOCTI:
ITiZCyMKH JOCiI>KEHHS:

Iyo6sikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTAHTA)

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. Imenko Oznena BosogumupiBHa

2. Ishchenko Olena Volodymyrivna

KBasmigikamis: . 1. 1., 05.18.19
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BinomocTi npo odiniliHuX OIIOHEHTIB Ta PEl€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. bepe3nenko Haraniss MuxaniBHa

2. Bereznenko Nataliia Mykhailivna

KBasmigikanis: k.1.1., 05.17.06



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Byp6an Anartomniii ®aBiaHOBUY

2. Burban Anatoliy Flavianovych

KBasigikamis: x. 1. 1., 05.17.18
ImenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

CaBueHko borman MuxanjnoBuy

CaBueHko borman MuxainoBuy



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




