O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0825U003325
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 06-08-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ®izep o608 BitasniiBHa

2. Luybov V. Fizer

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi CHIELiaIbHOCTI: 226

Ha3Ba HayKoBOi CIeNiaJIbHOCTI: Papmarlis, mpoMuciosa dpapmaris
T'asy3p / rasysi 3HaHB. 0XOpPOHA 3710POB's

OcBiTHBO-HayKOBa porpama 3i creniaJabHOCTi: Gapmauis, npomuciosa dpapmaris
JaTa 3axucTy: 05-08-2025

CnenianbHICTB 32 OCBIiTOMO: 226 Gapmarris, mpomucsosa papmalris
Micue po6oTu 3500yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi Cleliagai3oBaHOi BY€HOI pazu). PhD 10175
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CtrenaHa BaHgepy, 6yz. 12, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OJIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,q)KeHHﬂ: ByJ. CrenaHa bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

V. BimomocTi npo gucepraniio
MoBa gucepTanii: Yxpaincoka
Koau TemaTHYHHUX PYOpPHK: 76.31.29.13

Tema gucepranii:
1. CuHre3, BI1aCTUBOCTI, 610J10Ti4YHA aKTUBHICTb TiOCYJIb(OHATIB Ta TEXHOJIOTII CTBOPEHHSI JIiIKapChbKUX POPM Ha ixX

OCHOBI

2. Synthesis, properties, biological activity of thiosulfonates and technologies for the development of dosage forms
based on them

Pedepar:

1. Inceprauis npucBga4YeHa po3po6li MeTOIiB CUHTE3Y IBOX €CTEPIiB TiOCYIb(OKUCIIOT, S-eTr 4-ateTamifo- i S-
asnin 4-meTtakpuaamifgobeH3eHCy1bPOHOTIOATIB, BUBYEHHIO iX (Pi3MKO-XIMIUHUX BIaCTUBOCTEH i CIIEKTPY
AHTHUMIKPOOHOI Aiii, CTBOPEHHIO Ha OCHOBI LIUX CIIOJIYK TPbOX JIIKAPChKUX (POPM, Y TOMY UYUCJIi IIOPOIIKA JJIs1
HAIIKiPHOrO 3aCTOCYBaHHS, Masi i Tab1eTOK, 10 AUCIEPTYIOTHCS B POTOBIi IOPOXKHUHI, AOCIIIKEHHIO iX (hapMako-
TEXHOJIOTIYHUX BJIACTUBOCTEH i mpoTuiHQeKUiitHoi Aii. V nepmomy po3aisi onpanpoBaHo JliTepaTypHi Ikepesa Ta
CHCTEMATM30BaHO JaHi [0/10 IOTOYHOTO CTaHy MiIXOiB O CUHTE3Y CYJIb(HOHOTIOATIB CUMETPUYHOI i

aCUMETPUYHOI 6yJ0BU 3 BpaxyBaHHIM iX €KOJIOTIYHOCTI 3 TOJAJIbIINM aHaJi30M HANPSIMKIB Ta MexaHi3MiB ix fii B



6i0JIOTiYHMX CUCTEeMax Pi3HOro piBHA OpraHisaliii - Bifi MiKpOOpraHi3MiB 0 POCJMH i TBapuH. Y Apyromy po3zimii
[I0/IAHO JaHi [po MaTepiany, MeTOAMU i MiIX0u [0 AOCiIKeHb, BUKOPUCTaHI y HACTYIIHUX pPo3hinax poboTu. Y
TPETbOMY PO37iJi apryMeHTOBaHO BUOip 00’€KTiB JOCII)KEHHS cepe, TioCyIb(OHATIB i BCTAHOBJIEHO BiANOBIIHICTD
«JIKOMOIOHUM» ITapameTpaM S-eTuJl 4-aneTamifo- i S-asisn 4-MeTakpuiIamino6eH3eHCYIb(OHOTIOATIB, iana3oH
iX MpOrHO30BaHOi 610JI0TYHOI AKTUBHOCTI i cepeIHbOCMEPTEJIbHI 1031 060X MOJeKy1 in silico. ¥ ueTBepTomy
PO31ii oBeeHO NepCIeKTUBHICTb 3aCTOCYBaHHS S-eTUil 4- aljeTaMifiobeHseHcynbPpoHoTioaTy (4-AAETS) sk
6i0JI0rYHO aKTUBHOTO iHrpelieHTa Y CKJIaZi MOpoLIKa HAIKiPHOTO y ONTUMAaJbHiN KijbKoCTi 1 %. 30Kpema,
pe3yJIbTaTu MiKpOO6iOJIOriYHUX NOCIIIIPKEHbD in vitro Ha My3eiiHMX LITaMax Ta HACTYIIHe NOPiBHSIHHS aHTUMIKPOOHOI
Ijii mopouikiB i3 pis3HMU akTUBHUMU (PapMaleBTUYHUMU iHrpesieHTaMu (1000POpPMOM, KCepoPOpPMOM,
CTPENTOLUIOM), SKi 4aCTO 3yCTPi4alOThCs B CKJIAJLi MPUCUIIOK EKCTEMIIOPATIbHOTO BUTOTOBJIEHHS, HAla/In
eKCIepUMEHTalbHE MiJTBepIKeHHS! €ePeKTUBHOCTI BKIo4eHHs y fnany JIO 4- AAETS. TToganbui etanu
IOCinKeHHs 3a6e3MeYnsn eKCliepuMeHTabHy Bepudikaliilo 1ieBOCTi 0CTaTOYHO 3alIpOIIOHOBAHOI KOMITO3MLI], SIKa
BKJIIOYa€ BUKOPUCTAHHS MiHEpPAJIbHUX PEYOBUH, a TAKOK KPOXMAJIIO KapTOIJISIHOIO SIK OPraHiyHoro areHra. ¥
II'SITOMY PO3/iJii po3p06JIeHO Pi3Hi 32 KOMIIOHEHTHUM CKJI3[IOM 3pa3Ku Mazel i3 S-eTun 4-
aneraminobeHseHcybGoHOTIOATOM. IIIsIXOM aHali3y aHTUMIKPOOHOI aKTUBHOCTI Ma3eBUX 3Pa3KiB CyMapHO Ha 25
MiKpoopraHiamax, cepep SKux 19 6axrepii (4 myseiHux i 13 kiHiYHUX 130719TiB), 6 Tpr6iB (3 KIIiHIYHUX i 3 My3elHuX
i307141TiB) in vitro BU3HaUYeHO Hale(PEeKTUBHIIIMMY Ma3eBi KOMIIO3ULlii 3 2%-1UM BMiCTOM S-eTu 4-
aleTamino6eH3eHCyIb(POHOTIOATY HA OCHOBI OCMOTMYHO aKTMBHHUX [OJII€TUJIEHTJIIKOJIEBUX MAa3€BUX OCHOB. Y
IIOCTOMY PO3JiJii IPOBEIEHO NOPIBHSIBHUI aHaJli3 iCHYIOUMX HA PUHKY aKTUBHUX (papMalleBTUYHUX iHIPEIi€HTIB i3
[IPOTUTEPIIETUYHOIO JIi€l0, OKpeCIeHO NOTPedy B CUHTE3i HOBUX CIIOJYK. ['eprieTnyHa iHdeKis JiKyeTbcs 3a
IOTIOMOTOI0 Pi3HHUX JIIKaPChKUX POPM, 110 3a0€3MeUyIOTh SIK CUCTEMHMH, TaK i MiCLieBUI TepalleBTUYHUIN €(EKT.
BpaxoByio4u nepeBaru i 0co61BOCTi Ta6IETOK, IO IUCIEPTYIOThCS B POTOBIl IIOPOXKXHUHI, ITPOBEAEHO
IOCJIiIKeHHS 3 pO3POOKU CKJIaly TaKoi Jlikapcbkoi GOpPMU i3 aHTUTEPIIETUYHUM Jil0UNM KOMIIOHEHTOM, S-aJIi 4~
MeTakpuiaamifobeHseHcyib@onoTioaToM. O6paHo i focifKeHo 16 TONOMDKHUX PeUYOBYH 4-0X Pi3HUX IPYI CIIOJIYK
i pyHKUiOHANIPHUX TPU3HAYEHD (CyNepAe3iHTEerPaHTy, HAIIOBHIOBAui Ha OCHOBI 1yKpiB i MK1I, 3mMalyBasbHi
crionykn). Kio4osi ciosa: cynbdoHOTIOaTH, HykieodinbHe 3aMillleHHs, aHTUOaKTepiajbHa aKTUBHICTb,
[IPOTUTPUOKOBA aKTUBHICTb, IPOTUBIPYCHA aKTUBHICTh, HALIKIpHI JiKapCbKi 3ac00H, TabJIeTKU, PEOJIOTis,
pamHosnininu Pseudomonas sp. PS-17, 6iocypdakTanTy, rocTpa TOKCUYHICTD, IUTOTOKCUYHA aKTUBHICTb, (i3UKO-

XiMiuHi BJIaCTUBOCTI, 6i0JI0TiYHO aKTUBHI CIIOJIyKH, TU3aMH JIiKiB.

2. The thesis is devoted to the development of methods for the synthesis of two thiosulfonic acid esters, S-ethyl 4-
acetamidobenzene sulfonothioate and S-allyl 4- methacrylamidobenzene sulfonothioate, the study of their
physicochemical properties and the spectrum of antimicrobial activity, the development of three dosage forms
based on these compounds, including a skin powder, ointment and orally disintegrating tablets, the study of their
pharmacological and technological properties and anti-infective effects. In the first chapter, the literature sources
are reviewed, and data on the current state of approaches to the synthesis of sulfonothioates of symmetrical and
asymmetrical structure, taking into account their environmental friendliness, are systematised. The directions and
mechanisms of their action in biological systems of different levels of organisation - from microorganisms to
plants and animals - were analysed. The second section outlines the materials, methods and approaches used in
the other sections of the work. In the third section, the selection of S-ethyl 4-acetamidobenzene sulfonothioate
and S-allyl 4-methacrylamidobenzene sulfonothioate is justified and their compliance with the ‘drug-like’
parameters is investigated. The predicted biological activity and the average lethal dose LD50 of both molecules
are determined in silico. In the third chapter, the choice of research objects among thiosulfonates is substantiated
and the compliance of S-ethyl 4-acetamido- and S-allyl 4- methacrylamidobenzene sulfonothioates with the
“drug-like” parameters, the range of their predicted biological activity, and the median lethal doses of both
molecules in silico are established. The fourth chapter demonstrates the potential of using S-ethyl 4-
acetamidobenzene sulfonothioate (4-AAETS) as a biologically active ingredient in the composition of the powder in
the optimal amount of 1%. In particular, the results of in vitro microbiological studies on museum strains and the
subsequent comparison of the antimicrobial effect of powders with various active pharmaceutical ingredients



(iodoform, xeroform, streptocide), which are often found in extemporaneously prepared powders, provided
experimental evidence of the effectiveness of the inclusion of 4-AAETS in this dosage form. Further stages of the
study provided experimental verification of the effectiveness of the final proposed composition, which includes the
use of inorganic ingredients and potato starch as an organic agent. In the fifth chapter, samples of ointments with
S-ethyl 4-acetamidobenzene sulfonothioate with different component compositions were developed. By analyzing
the antimicrobial activity of ointment samples on a total of 25 microorganisms, including 19 bacteria (4 museum
and 15 clinical isolates), 6 fungi (3 clinical and 3 museum isolates) in vitro, the author determined the most effective
ointment compositions based on osmotically active polyethylene glycol and containing 2% S-ethyl 4-
acetamidobenzene sulfonothioate. In the sixth chapter, a comparative analysis of active pharmaceutical
ingredients with antiherpetic effects available on the pharmaceutical market was carried out. The need for the
synthesis of new compounds is outlined. Herpes infection is treated with various dosage forms that provide both
systemic and local therapeutic effects. Considering the advantages and specific characteristics of orally
disintegrating tablets, a study was conducted to develop their optimal composition with an antiherpetic active
ingredient, S-allyl 4- methacrylamidobenzene sulfonothioate. Sixteen excipients belonging to four different groups
of compounds, classified according to their functional purposes (superdisintegrants, sugar-based and
microcrystalline cellulose-based fillers, and lubricants), were selected and studied. Key words: sulfonothiates,
nucleophilic substitution, antibacterial activity, antifungal activity, antiviral activity, dermal medicines, tablets,
rheology, rhamnolipids of Pseudomonas sp. PS-17, biosurfactants, acute toxicity, cytotoxic activity,
physicochemical properties, biologically active compounds, drug design.
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