BHUCHOBOK

[IPO HAYKOBY HOBH3HY, TCOPETHYHE Ta NPAaKTHYHE 3HAUEHHS Pe3yIILTATIB qucepranii
«Po3pobnenHs TexHONOri anTHGAKTEpiaNbHOrO KpeMy Ha OCHOBI eKCTpakTy Speranskia
tuberculata (Bunge) Baill.»
3000yBava BUIIOI OCBITH CTYIIeHs TOKTOpA dinocodii
Cyns [[3etoans
3a crenianbHicTio 226 dapmarlis, mpomicnosa dapmaris
(ramy3p 3nab 22 OXOpOHA 310pOB’ )
kadenpa npomucaoBol hapmarii
KuiBcbKkOro HalioHansHOTo YHIBEPCUTETY TEXHOJIOTIiT Ta Iu3ainy

AKTyaabHiCTh Temu Ta 11 3B'5130K i3 m1anavu HAYKOBO-J0CIITHUX POGIT.

Hucepraiiiina poGota chpsivoBaHa Ha BHpilIEHHS aKTyaJbHOr0 HAYKOBO-
MPHKIAAHOTO 3aBAAaHHS — PO3pOOTEHHS CKIaay Ta TeXHOJOIi] aHTHOaKTepianbHOTrO
KpeMy T MiCLEBOIrO 3aCTOCYBaHHS Ha OCHOBi CYXOrO eTHJIaleTaTHOro €KCTPaKTy
3 POCIIMHHOI ~ CUPOBMHU  Speranskia tuberculata (Bunge) Baill. AxryambHicTs
JIOCTIJUKEHHS ~ 3yMOBJIEHa  HEOOXiaHiCTIO POSIIMPEHHSI  apceHany  e(eKTUBHUX
i Gesneynnx 3acolGiB Micuesoi Teparmii YPaXeHb IIKIPH, [0 € BaXJIMBUM YUHHUKOM
Y MEKaxX HayKoBOTO HanpsMy «DyHIaMeHTaIbHI TEXHONOTi] aKTMBHOIO NOBLOJIITTSY.
Ha panmix eramax poGOTH 3acTOCOBAHO CyvyacHi MeTomu in silico-monenroBanHs
Ta XeMoiH(opMmaTuky (Bianosiano no HJP Ne 21-1/26), wo 103BONNIO OGIPYHTYBATH
BUOIP €KCTPaKkTy SIK MepCHeKTHBHOI aHTHMIKPOOHOI cybcTaHmil Ta CIIPOTrHO3YBaTH
apamMeTpH eMyJbCiiiHOT chcTemu. BogHouac He3BaXKArOuM HA MOBENCHUH 6i010M MM
noreHuian S. tuberculata, y apmanesTiaHOMy 06iry BimcyTHi CTaHapTH30BaHI
miKapebKi popMu Ha Ti OCHOBI, @ KOMITIEKCHHX LOCHIKEHb LIOL0 CTBOPEHHS KPeMOBO1
KOMIO3HLIl 3 LHM EeKCTPAKTOM paHille He nposoauiocs. Takum yuHOM, po3pobka
HayKOBO OOIPDYHTOBAaHOTO CKIagy Ta TEXHOJIOLI] aHTHOAKTepialbHOTO  Kpemy
€ CBOEYACHUM 3aBJIAHHAM, BUPILIEHHs SKOTO Ma€ TEOPETHYHE Ta IIPAKTUYHE 3HAUCHHS
B ramysi npomucioBoi dapmariii.

3B'430K TeMH A0CTIIKEHHS 3 IIAHAMM HAYKOBO-10CTiIHIX pooiT.

PoGora BukomyBamacs BimosisHo 10 HaykoBOro Hanpsmy KHYTJI No 21/24
«DynIaMeHTalbHI TEeXHOJIOril aKTHBHOTO JIOBIOMITTS», a TaKOXK Yy MeXkaxX HayKOBO-
nocnigaol Temm Ne 21-1/26 «Buxopucranus wmeromis  in silico-MonenoBaHHs,
KOMIIIEKCHOT ~ XeMOiH(pOpMaTHKH,  OGUHCIIOBANLHOT  GioXiMmil, bapmakotorii,
apmaneBTHYHOI XiMii Ta eKCIepTH3M Ha paHHIX eTamax MPOEKTIB i3 MOLIYKY HOBHX
JIIKapChbKUX 3aC00iBY.

OcobucTnii BHecok 3106yBaya B oTpumManui HAYKOBHX pe3yJbTaTiB.

3no0yBaueM TeOpeTHYHO Ta EKCMEPUMEHTAIBHO OOIPYHTOBAHO IOLIJBHICTD
BUKOPUCTaHHS CyXOro €THUIALETATHOrO €KCTPaKTy TpaBu Speranskia tuberculata
(Bunge) Baill. y ¢apmauesTHuHiii po3pobui; caMocTiiiHO opmepkaHO Ta HOCTIIKEHO
€KCTPAaKTH Speranskia tuberculata i3 3acTOCYBAHHSM PO3UMHHHUKIB PI3HOI MOJISIPHOCTI;
BCTaHOBJIEHO 1X aHTHOAKTepialbHYy, aHTHOKCHIAHTHY Ta NPOTUITYXIUHHY aKTUBHICTE i1
Vifro, BH3HAYCHO OCHOBHI Ipynd G6iONOTiYHO aKTUBHHX pEYOBHH i 3a[IPOIIOHOBAHO



MiIXOMN IO CTaHIapTH3AIlll CyXOTo eTHIANeTaTHOTO eKCTpakTy. Ha ocHOBI mpoBeeHnx
JOCIi/KeHb po3p0o0IeHo CKIaj i TeXHONOTI0 aHTU0aKTepiabHOrO eMYJILCIHHOro KpemMy
TUITY «OJNis Y BOZI» AJsl MICLIEBOrO 3aCTOCYBaHHsS, BUIOTOBJIECHO AOCIIAHY Cepilo Ta
IIPOBEAECHO KOMIUIEKCHE OLIIHIOBAHHS HOTO SIKOCTi, CTabiIBHOCTI Ta Ge3mex.

OGrpynToBaHicTL 1 [J0CTOBIPHICTH HAYKOBHX TMOJIOK€Hb, BHCHOBKIB,
peKoMeHaanlil, Ikl 3aXHIIAI0ThC.

JloCTOBIpHICTb pe3yJIbTaTiB AucepTauiiinol poboTH 3abe3neuyeThesl KOMILIEKCHUM
3aCTOCYBaHHSM B3a€MOOMOBHIOIOUHUX CYYaCHUX METO/IIB AOCHIIKEeHHS — (QITOXIMIYHUX,
(i3UKO-XIMIYHHX, (PapMaKO-TEXHOJIOTTYHUX, MIKPOOIOJOriYHMX Ta CTaTHCTHYHMX. Jljis
BMBYEHHS XIMIYHOI'O CKJIady BHKOPUCTAHO BUCOKOC(EKTUBHY PIIHHHY XpomaTorpadiro
3 Mac-crieKTpomMeTpuuHuUM AetektyBaHHsIM, FTIR-crnektpockonito, atomHo-abcopOuiiiny
CMEKTPOCKOIMiIo Ta hapMakoneiiHi MeTOU KOHTPOJIIO BMICTY 3aTHIIKOBHX PO3YHHHUKIB.

AHTHOKCHIAHTHY aKTHBHICTS oniHoBanu MetogamMu DPPH ta cynepoxcun-anion-
paJuKaibHOT aKTUBHOCTI, aHTUOaKTepialbHy — LIOAO0 TecT-wTaMiB Staphylococcus
aureus, Escherichia coli ta Cutibacterium acnes, TPOTHIIYXJIMHHY aKTHBHICTb
pocmimKyBanu in vitro — MTT-metonoMm. Yci eKCHEepUMEHTH MPOBEACHO Y TPHOX
mapajiensax; CTAaTUCTHUHY OOpoOKy [JaHHMX BHKOHAHO 3 BHKOPUCTAHHAM t-KpUTEpItO
CrerofenTa mpu piBHi 3Hauywocti p < 0,05, mwo niaTBepIKy€e BIpOriAHICTE OTPHMAaHHX
pe3ynbTaTiB. 3acTOCYBAaHHS METOMIB in silico MOIENIOBaHHS Ta XeMOiH(pOpPMaTHKH Ha
paHHIX eTamax poOOTH [O3BOJMJIO CIIPOTHO3YBaTH BJIACTUBOCTI EKCTPaKTIB i3
OIANIBIIOK) eKCIIepUMEHTANIbHOIO Bepudikalieto.

Po3poGneHHs CKaamy Ta TeXHOJOr KpeMy BUKOHAHO 3TiHO 3 KoHuermniero QbD
(ICH QS8) i3 BUKOpUCTaHHSM NPUHIMIIB YMpPaBIiHHA pPH3UKaMU JUIsd SKOCTI, IO
3abesnedye CHCTEMHHMH MIAX1A A0 OOIPYHTYBaHHs KPHUTHUHHUX IapaMeTpiB MpOLECY.
TakuM YMHOM, KOPEKTHE BHMKOPHCTAaHHS (yHIAaMEHTAJIbHHUX METOJIB y TNMOEAHAHHI 3
eKCIIepUMEHTAlIFHOIO ~ TePeBIPKOI0,  CTATUCTUYHUM  aHali30M 1  JOTPUMAHHAM
hapMmaxomeifHux ~ CcTaHAapTiB  3a0e3nedye  OOIPYHTOBAHICTb 1  JOCTOBIPHICTH
copMyJIbOBaHUX HAYKOBUX IT0J0KEHb, BACHOBKIB Ta IIPAKTUYHHUX PeKOMEHaLlil.

OcHOBHI  pe3yJbTaTH AOCJIIGKeHHsI, CTymiHb iX HAyKOBOI HOBH3HH Ta
3HAYYIIOCTI.

OTpumasi B npoueci J0Ci/PKeHHs] HayKOBI pe3y/lbTaTH B CYKYTHOCTI J0O3BOJIAIIN
PO3B’sI3aTH BaXKIIMBE HAYKOBO-TIPUKIIAJIHE 3aB/IaHHS PO3POOIIeHHS CKIIady Ta TEXHONIOTIT
aHTHOaKTepiaIbHOrO KpeMy JUI MICLIEBONO 3acTOCYBaHHS Ha OCHOBI CYXOTro
eTHIALIETATHOrO EeKCTPaKTy 3 POCIMHHOI CHpPOBUHU Speranskia tuberculata (Bunge)
Baill. OcHOBHI MOJNIOKEHHS, 1110 BU3HAYarOTh HAYKOBY HOBU3HY AMCepTaLiliHOI pobdoTH
TOJIATAIOTh Y HACTYITHOMY.

V poboTi gnepute:

- IpOBeJIeHO KOMIUIEKCHe JOCHiKeHHs eKCTpakTiB TpaBu Speranskia tuberculata,
OTPUMaHMX 3 BHUKOPUCTAHHSAM pPO3YUHHMKIB pPI3HOI IMOMSAPHOCTI, Ta BCTAHOBIIEHO
mepeBarn  eTHJIALUETATHOrO  €KCTPAaKTy 3  TOYKM  30py  aHTUOaKTepialbHOi,
AHTUOKCHUJIAHTHOI Ta MPOTUIYXJMWHHOI aKTUBHOCTI, a TAKOX LIMTOTOKCMYHOI aKTHBHOCTI
in vifro Ha [OOCHIIKYBAaHHUX MOJAENSAX MyXJIMHHUX KIITHH JIOJUHH; [J0JATKOBO
MPOACMOHCTPOBAHO cHpuUATIuBY 1uTocyMicHicTe TGC-EA in vitro nHa Mopensx
kepatuHonuTiB HaCaT Tta ¢i6po6nactie HFF-1;



- BCTAHOBIICHO B3a€MO3B'SI30K MK  GIONOriYHOIO AKTHBHICTIO eKCTpaKTIB
Ta BMICTOM OCHOBHMX KTaciB GiOJIOTIYHO aKTHBHMX DedYOBHH, BH3HAUEHO MiHIMATLHO
HeoOXinHi koHueHTpauii (eHonis, (raBoHoiNiB, TeprieHoiniz Ta aNKanoiiB, sKi
3a0€e3M1e1yIOTh BUpakeHy aHTHOAKTepialbHy Ail0 eTHIALeTATHOTrO EKCTpPaKTy;

- po3pobneHo Ta HAyKOBO OOIPYHTOBAHO CKIa[ 1 TEXHOJOLIIO OZlep)KaHHSI
aHTHOAKTEPIANBHOrO eMYNLCiHHOIO KpeMy THIy «ONis y BOmi» (o/B) 13 cyxum
CTUIIALIETATHUM EKCTPAKTOM TpaBu Speranskia tuberculata (Bunge) Baill. sx akTuBHEM
(bapmanieBTHYHUM IHTPEi€HTOM; BH3HAYEHO MOKA3HUKH SIKOCTI Ta 3aIIpONIOHOBAHO
METOJMKH IX KOHTPOJIIO.

- MiIi6paHO OCHOBHE TEXHOJIOTIUHE 00 TaIHAHHS Ta NPOBEJIEHO aHalNi3 PU3MUKIB JJIs1
SIKOCTI HA OCHOBI 3aNPONOHOBaHOI miarpamu Iikasu;

- OOTPYHTOBAHO KPUTHUHI IapaMeTpH TEeXHONOMYHOTO IPOLECy.

Yoockonaneno minxonm no cranmapthsanii ekcTpaxTis JIKapCchKOi POCIHMHHOT
CHPOBHHM IIJISIXOM KOMILIEKCHOTO KOHTPOJIIO BMICTy GiONOTiUHO aKTHBHHX pEYOBHH
i TOKCHKOJIOTYHO 3HAYYIHX AOMILIOK BiImoBimHO 10 BuMor ICH Q3C ta ICH Q3D.

Hicmanu nodansuioeo pozeumxy:

- HAYKOBI YS(BIICHHA PO (HapMaKONOriYHMA IOTEHIIA POCIUH POy Speranskia;

- METOZONOTIs KOMIIIEKCHOrO NOeAHaHHS (iToxXiMiuHMX, (hapMakoIoridamx Ta
TEXHOJOTIYHUX IOCIIKEHb IPH po3pobienHi ditonpenaparis.

IIpakTHYHe 3HAYeHHS POOOTH

[IpakTyHe 3Ha4eHHA PoOOTH TMOJArae y po3pobreHHi CKJIaly, TEXHOJOTI]
Ta crenuQikaliil s akTHBHOTO (apMalleBTHYHOro iHrpeieHTa i anTnGaKTepiamsHOro
KpeMy Ha OCHOBI CyXOro eTMJIAIleTaTHOIO eKCTpakTy Speranskia tuberculata.
Po3polrieHo TexHOOriMHy cXeMy BHPOOHHUTBA AHTHGAKTEPialbHOrO eMyJIbCiiHOTO
KpeMy THIly «OJis y BOJi» 3 BH3HAYEHHAM KPHTHUHHX rmapaMerpiB HpoLecy, TOYOK
KOHTPONIO Ta KJIOYOBMX OAMHHLE OONAJHAHHA, IO CTBOPIOE MEPeyMOBH JUIs
MOJANBLIOro MacliTadyBaHHsA TeXHONorii Ta il BIpoBajkeHHs y (apMaueBTHUHE
BUPOOHMUTBO. OTpUMaHi pe3ysipTaTH CBiIYaTh NP0 MEPCIEKTHBHICTh MOAANBIIONO
AOCIIJDKEHHS Ta BOPOBAKEHHS PO3POGIEHOr0 KpeMy [T MiCLeBoro 3aCTOCYBaHHSI.

ITopHoTa BHKJIaZenus MaTepiajiB aucepTauii B myGiaikauwisx Ta ocoOHeTHIl
BHECOK aBTOpPA y HHX.

OcHOBHI TIONOXEHHS 1 Pe3yJabTaTH AUCEePTALiHHOrO TOCIimKenHs Bi10OpaxeHo
Y 21 HaykoBiii poGoTi, 3 HMX J cTaTelf y HayKoBUX (AXOBHX BHIAHHSAX Ykpainam;
§crarell y BHAAHHAX, SKi BXOJASTH O MDKHAPOAHMX HAYKOMETPHYHHX 623 Scopus
ta/abo Web of Science Core Collection. Haykosi myGumikauii BiAnoBigaroTs BiMoram
. 8, 9 Tlopsaxy npucy/pkeHHs cTymenst jokropa dinocodii Ta ckacysanms pillIeHHs
Pa3oBOI crieniani3oBaHoi BUEHOI pajaM 3aKialy BHIIOI OCBITH, HAyKOBOI YCTaHOBH TIPO
MPUCYIDKEHHs cTymeHs aokTopa ¢inocodii (ITocranosa Kabinery Minictpis Vipainu
Bix 12 ciynsa 2022 p. No 44).
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Cmammi, wo dodamxoeo eidobpadicarome HayKkosi pesyavmamit Oucepmayii,
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Luan, M. (2024). A novel nanoprobe for visually investigating the controversial role of
miRNA-34a as an oncogene or tumor suppressor in cancer cells. Analytical Methods,
16(5), 667-675. https://doi.org/10.1039/D3AY02270F (indexed in the SCOPUS
database)

6. Wang, Y., Tong, M., Cao, Z., Sun, Z., Derkach, T., & Liu, B. (2024). Decoding
the Molecular Mechanism of Sweet Taste of Amino Acids by Their Intrinsic Properties
and Interactions with Human Sweet Taste Receptor. Chemistry Select, 9(37),
€202403468. https://doi.org/10.1002/slct.202403468 (indexed in the SCOPUS database)

Ocobucmuii enecox asmopa y nybnikayii. 3a pesynbTaTaMu JucepTaliiiHOro
JOCIIPKEHHs OIyO/IiKOBaHO TPUHAAIATH HAYKOBHX crareil. Y cemu 3 HUX OyJo JuIe
JBa CMIBABTOPH: aBTOP 1 HAYKOBHH KepiBHHK. Y IHX CTATTAX aBTOp 0Ge3MocepeiHbO
3AifiCHUB OIVIAX JIiTepaTypH Ta aHANi3 CYYacHOrO CTaHy JOCHiJKeHb 3a TEeMOIO
nucepraiii. 37100yBa4 pa3oM i3 HAyKOBUM KepIBHMKOM BH3HAUUB METY, 3aBAAHHS Ta
METOJM €KCIEPUMEHTAIBHOrO MOCII/KEHHs. ABTOp CaMOCTiIMHO OTpHMaB i mocCiiauB
cyxi excrpaktu Speranskia tuberculata 3 BUKOPHUCTaHHAM PpO3YMHHMKIB pi3HOI
MOJSIPHOCTI, OLIHMB IXHIO OIONOTIMHY AKTHBHICTB in Vifro, BU3HAYUB HAUOiJIbIL
MepCIeKTHBHY cdepy 3acTOCyBaHHS, a TaKOK pO3poOMB CKIaJ 1 TeXHONOIIIO
BUPOOHHUITBA KpeMmy, mifiOpasum HeoOXigHe ocHoOBHe o6nanHanHs. CHigbHO
3 HAyKOBHM KepiBHUKOM OyJO BJOCKOHAIEHO TEXHOJOTIYHY CXeMY Ta MPOEKT CHCTEMH
koHTpoito sikocTi (CKSl), a Takox mpoBefeHO OLIHKY PH3MKIB, MOB’S3aHUX i3 LIE€IO
CHCTEMOI0. ABTOp CaMOCTIHHO BHTOTOBUB JIOCHIJHY TapTii0 Kpemy, posdacysas
iiBTyOM Ta mpoBiB yci HEOOXiAHI JOCHiKEeHHs. ABTOp CaMOCTIHHO BaligyBaB
3aCTOCOBAHI CIEKTPO(POTOMETPUYHI METOAUKU. BiH 0COOMCTO MpPOBIB CTATHCTHYHMIA
aHasi3 pe3ynbTariB, CUCTEMATU3yBaB JlaHi Ta chOpPMyNIOBaB BUCHOBKHA POOOTH.

Pemra mwicTe crareif MicTHIM iMeHa JOJATKOBUX CITIBABTOPIB — HAYKOBIIB, AKi
CHIBNpaLIOBallM B MeXaX JAOCHIIKEeHHS. Y LHX MpausiX BHECOK aBTOpa IOJISIraB
y po3pobii Ta BIOCKOHAJIEHHI eKCNEepUMEHTAbHUX METOAMK i MpOLEeLyp, a TaKOK
y 30HpaHHI eKCIIEPUMEHTAJIBHUX JaHKX, 110 0e3[10cepeIHbO CTOCYBANUCS AUCEpTAallil.

AHaniz 3micty omnyOJiKOBaHMX IMpalb CBIAYUTH MPO JIOCTATHIO IOBHOTY
BUCBIT/IEHHSI BCIX OCHOBHUX II0JIO)KE€Hb, BHCHOBKIB Ta MPaKTUYHUX pe3yNbTaTiB
IUCepTaIifHOTO JOCTIHKEHHA.

Anpobauisn pe3yabTaTiB JOCTIIZKeHHS.

OcHoBHI ~ monoxeHHs  pobotm  Oyno  mpexacraBieHo Ta  0OTOBOPEHO
Ha MDKHApPOJHUX 1 BCEYKPAIHCbKUX  HAYKOBO-IPaKTHUYHMUX KOH(epeHI[igX:
Il Beeykpainceka koHdepeHLis 3100yBadyiB BHIOI OCBITH Ta MOJIOIUX YYE€HHX
«IHHOBawIl B OCcBiTI, HayLl Ta Oi3Hecl: BUKIUKU Ta MOxuBocT» (Kuis, 2021); VI ta VII
MDKHApOJHI HayKoBo-mpakTH4uHI KoH(epenuii «KyivLvivPharma. ®apmauesruuna
TEXHONOTiA Ta (apmakosioris y 3abesnedeHHi akTUBHOro posroyitts» (JIbsis, 2023 ta
Kuis, 2025); X wnaykoBo-mpakTtuuHa KoH(pepeHuis «HaykoBo-TexHiuduii nporpec Ta
ONTHMi3alid TEXHOJONYHHX MPOIECiB CTBOPEHHS JIKapchKuxX 3acobiB» (TepHormins,
2024); XII HayxkoBo-npakTH4yHa KoH(pepeHuis «Hayxka, iHHOBaIii Ta AKICTh y Cy4acHOMY
(papmauestnuHoMy BupoOHMLTBI» (Kuis, 2024); «3anopispkuii (papmaneBTHYHUIA
dopym — 2025: ®dapmanis MalHOyTHROrO — Bi CY4acCHOro CTaHy IO TJIOOATBHUX
BUKIHKIBY  (3anopixoks, 2025); «llepcrnexTuBHI  Marepiaqm Ta  TeXHOJIOTI:
0l0oTexHOJIOrIs, NPUKIaaHa XiMid Ta exosorisy (Kuis, 2025); MixuapoaHa konbepeniis



3 muTanb 6iobesmexu, XiMiuHoi 6e3nexu Ta rnobansHoi cnisnpari (Kpuswuii Pir, 2026).

Ouinka MOBH Ta CTHJIIO JHCEPTALIL.

Juceprauiiiny poGOTy BHKIAAE€HO AHINIIHCBEKOI0 MOBOIO 3 JOTPHMAHHAM HOPM
HAYKOBOIO CTUJIIO, XapaKTepHOro i MiKHapomHux ¢axoBux BuAaHb. CTHIIb
BUKJIAIIEHHA MaTepialiB JOCIiIXKeHHs, HAyKOBUX II0JIOJKeHb, BUCHOBKIB 1 peKOMeHalliii
€ JIaKOHIYHHM, JIOTI4HUM i MOCTiZOBHHM, 1O 3abe3redye Jerkictb Ta MOCTYMHICTH
CIIPUHHATTA TeKCTY Uil (haxoBOI ay HTOPII.

PoboTa xapakTepusyeThCs BUKOPHCTAHHSM 3araJbHONPUIHSITOI MiKHAPOIHOT
HayKOBOI TepMiHOJIOri1 y cdepi apmarii, TeXHOJIOTIi BUTOTOBJIEHHS JTIKApCHKUX 3ac00iB
Ta (apmakosorii. 3anposajkeHi abpesiaTypu Ta CKOPOYEHHS IONEPEIHEO
po3U(pOBaHO B MEPesliKy YMOBHHX [T03HAY€Hb, IO MOJETIIYE CIPUIHATTS MaTepiany.

HaykoBi momokeHHsi Ta BHCHOBKH CQOPMYTBOBAHO YITKO ii apryMeHTOBaHO,
3 HaJIEKHUM piBHeM y3aranbHeHHs. ['padiunmii Martepiall (pHCYHKH, CXeMH, Jiarpami)
OPraHiyHO J[ONOBHIO€ TEKCTOBMH BUKIAJ, CHpPHAIOUM Bi3yamisaiii OTpHMaHMX
pe3ynbTari. Tabmuii MiCTATh CHCTEMATU30BaHI eKCIepUMeHTalbHI JaHi Ta odopmieHi
BIIMOBIAHO 10 BCTAaHOBJICHUX BUMOT.

YKpalHOMOBHa YacTHHa JucepTauli BianoBiae 3Micty poGOTH, BHKJIAJeHA
rpaMoTHO, 3 JOTPUMAaHHAM HAYKOBOIO CTHIIO, (papMaLEBTUYHOI Ta (hapMakoIori4Hol
TEPMIHOJIOTIT YKpaiHCHKOK MOBOIO.

3arajoM MOBHe OQOpMIIEHHS [AucCepTaliiiHoi poOOTH BiAMOBiZac BHMOram
710 HAYKOBUX BHJIaHb MIKHApPOJHOIO PIBHS; TEKCT BHUKJIAIEHO TPAMOTHO, CTHIIICTHYHO
KOPEKTHO, 0€3 rpaMaTUYHHUX, CUHTAKCUYHUX | TepMIHOJOTIYHNX MOMIIOK. OdopMmieHHs
poOOTH BHKOHAHO 3TiHO 3 YUHHUMH BHUMOTAMH, IO CBiJYUTH IIPO BHCOKY KYIBTYPY
HAayKOBOI'0 BUKJIa[ly Ta JO3BOJII€ PEKOMEHIYBATU AUCEPTALIIIO IO 3aXUCTY.

3araabHuil BHCHOBOK:

BBakatu, mo auceprauiiina pobora Cynp [l3eroans «Po3pobienns TexHomoril
aHTHOAKTepialbHOTO KPeMy Ha OCHOBI eKCTpaKTy Speranskia tuberculata (Bunge) Bailly,
AKa IoZaHa Ha 3700yTTs CTymeHs AOoKTopa ¢inocodii, 3a aKTyalbHICTIO, CTyIeHEM
HOBU3HM, HAyKOBUM pIBHEM Ta MPaKTUYHOIO LIHHICTIO, 3MICTOM Ta O(pOPMICHHIM
MOBHICTIO BiAmoBigae BuMoram M. 5-9 [lopsnky HpUCY/UKEHHS CTyIeHs JOKTOpa
(inocodii Ta ckacyBaHHA pilIeHHsA Pa30BOIl CHeLiali30BaHOl BYEHOI pajiu 3aKIaay BHLIOL
OCBITH, HAYKOBOI yCTAaHOBH NPO MPUCYAKEHHS CTyNeHs nokropa ¢inocodii (IToctanosa
Kabinery Minictpis Ykpainu Bix 12 ciung 2022 p. Ne 44), Bumoram Hakasy MOH
Yxkpainm Ne 40 Bin 12.01.2017p. «IIpo 3aTBep/uKeHHsS BHUMOTr IO OQOPMIEHHS
Juceprauii», Ta BIANOBa€ HampsaMy OCBITHbO-HAyKOBOi mporpamu KuiBceKoro
HalllOHANBHOTO YHIBEPCUTETY TEXHOJIOTIH Ta AM3aiiHy 3a crewnianbHicTio 226 ®apMarlis,
npomuciaosa Gapmariid.

PexomeHayBaTu nuceprauiiiny po6oTy CyHI:- [[3etoans Ha Temy «Po3poGieHmHst
TEXHOJNIOTIl aHTHOAKTePIaNbHOrO KpeMy Ha OCHOBI EKEPpai Speranskfa tuberculam
(Bunge) Bailly, noAaHy Ha 3ﬂ06yTT51 CTyHEeHs nOKrﬁfﬁa ‘ﬁ)i-rﬂ ' I
creriai3oBaHiit BUeHi pani 3a crieniaJbHICTIO 2’?6;.‘ z Mauiﬂ.

(k aneny

["onoByrouuii Ha 3aciaHHi,
3aBiAyBad Kadeapu
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Relevance of the topic and its connection to research plans.

This dissertation aims to address g pressing scientific and applied challenge: the
development of the composition and manufacturing technology for an antibacterial
cream for topical use, based on a dry ethyl acetate extract derived from the plant
Speranskia tuberculata (Bunge) Baill. The study is driven by the need to expand the
range of effective and safe topical agents for treating skin lesions—a key objective
within the research field of "Fundamental Technologies for Active Longevity." Early
stages of the project employed modern in silico modelling and chemoinformatics
methods (in accordance with Research Project No. 21-1/26), enabling the justification of
the extract as a promising antimicrobial substance and the prediction of emulsion system
parameters. Despite the proven biological potential of S. tuberculata, no standardised
pharmaceutical dosage forms based on it are currently available, and no comprehensive
studies regarding the development of a cream formulation containing this extract have
previously been conducted. Thus, developing a scientifically substantiated composition
and technology for an antibacterial cream is a timely undertaking with significant
theoretical and practical value for the field of industrial pharmacy.

Connection of the research topic to research plans.

The work was conducted in accordance with KNUTD research area No. 21/24,
"Fundamental Technologies for Active Longevity," and within the framework of
research project No. 21-1/26, "Application of in silico modelling, integrated
chemoinformatics,  computational biochemistry, pharmacology, pharmaceutical
chemistry, and expert assessment methods in the early stages of new drug discovery
projects."

Personal contribution of the researcher to the obtained scientific results.

The researcher provided a theoretical and experimental rationale for the use of the
dry ethyl acetate extract of Speranskia tuberculata (Bunge) Baill. herb in pharmaceutical
development; independently prepared and investigated Speranskia tuberculatq extracts
using solvents of varying polarity; determined their vitro antibacterial, antioxidant,
and antitumor activity; identified the main groups of biologically active substances; and
proposed approaches for the standardisation of the dry ethyl acetate extract. Based on the
research conducted, the composition and manufacturing technology for an antibacterial
oil-in-water emulsion cream for topical use were developed; a pilot batch was produced:



and a comprehensive assessment of its quality, stability, and safety was carried out.

Justification and reliability of the scientific propositions, conclusions, and
recommendations being defended.

The reliability of the dissertation results is ensured through the comprehensive
application  of complementary modern research  methods: phytochemical,
physicochemical, pharmaco-technological, microbiological, and statistical. High-
performance liquid chromatography with mass spectrometric detection, FTIR
spectroscopy, atomic absorption spectroscopy, and pharmacopoeial methods for residual
solvent analysis were used to study the chemical composition,

Antioxidant activity was evaluated using DPPH and superoxide anion radical
scavenging assays; antibacterial activity was assessed against Staphylococcus aureus,
Escherichia coli, and Cutibacterium acnes test strains; and antitumor activity was
investigated in vitro using the MTT assay. All experiments were performed in triplicate;
statistical data analysis was conducted using Student's t-test at a significance level of
p < 0.05, confirming the reliability of the results obtained. The use of in silico modelling
and chemoinformatics methods during the early stages of the study enabled the
prediction of extract properties, followed by experimental verification.

The development of the cream's composition and manufacturing technology was
carried out in accordance with the Quality by Design (QbD) concept (ICH Q8),
employing quality risk management principles to ensure a systematic approach to
justifying critical process parameters. Thus, the proper application of fundamental
methods, combined with experimental verification, statistical analysis, and adherence to
pharmacopoeial standards, ensures the validity and reliability of the formulated scientific
propositions, conclusions, and practical recommendations.

Key research results and their scientific novelty and significance.

The scientific results obtained during the study collectively enabled the resolution
of an important scientific and applied task: the development of the composition and
technology for an antibacterial cream for topical use based on a dry ethyl acetate extract
derived from the plant material of Speranskia tuberculata (Bunge) Baill. The main points
defining the scientific novelty of the dissertation are as follows.

For the first time, the study:

- conducted a comprehensive investigation of Speranskia tuberculata herb extracts
obtained using solvents of varying polarity and established the advantages of the ethyl
acetate extract in terms of antibacterial, antioxidant, and antitumor activity, as well as in
vitro cytotoxic activity against the human tumour cell models studied: additionally, the
favourable in vitro cytocompatibility of TGC-EA was demonstrated using HaCaT
keratinocyte and HFF-1 fibroblast models;

- established the relationship between the biological activity of the extracts and the
content of major classes of biologically active substances, and determined the minimum
required concentrations of phenols, flavonoids, terpenoids, and alkaloids that ensure the
pronounced antibacterial effect of the ethyl acetate extract; - The composition and
production technology of an antibacterial oil-in-water (O/W) emulsion cream containing
a dry ethyl acetate extract of Speranskia tuberculata (Bunge) Baill. herb as the active
pharmaceutical ingredient was developed and scientifically substantiated; quality



specifications were established, and corresponding control methods were proposed.

- Appropriate processing equipment was selected, and a quality risk analysis was
conducted based on an Ishikawa diagram.

- Critical process parameters were substantiated.

Approaches to the standardisation of extracts derived from medicinal plant
materials were improved through comprehensive monitoring of the content of
biologically active substances and toxicologically significant impurities, in accordance
with ICH Q3C and ICH Q3D requirements.

Further development was achieved in:

- scientific understanding of the pharmacological potential of plants of the genus
Speranskia;

- the methodology for the integrated combination of phytochemical,
pharmacological, and technological studies in the development of herbal medicinal
products.

Practical significance of the work

The practical significance of the work lies in the development of the composition,
manufacturing technology, and specifications for an active pharmaceutical ingredient and
an antibacterial cream based on the dry ethyl acetate extract of Speranskia tuberculata. A
manufacturing process flow for an oil-in-water antibacterial emulsion cream has been
developed, identifying critical process parameters, control points, and key equipment
units; this establishes the prerequisites for the subsequent scaling up of the technology
and its implementation in pharmaceutical production. The results obtained demonstrate
the potential for further research and the implementation of the developed cream for
topical use.

Completeness of the presentation of dissertation materials in publications and
the author's personal contribution.

The main findings and results of the dissertation research are presented in 21
scientific publications, including 5 articles in specialised scientific journals of Ukraine
and 8 articles in journals indexed in the international scientometric databases Scopus
and/or Web of Science Core Collection. The scientific publications comply with the
requirements set forth in clauses 8 and 9 of the Procedure for Awarding the Degree of
Doctor of Philosophy and Revoking the Decision of a Single-Use Specialised Academic
Council of a Higher Education Institution or Scientific Institution on Awarding the
Degree of Doctor of Philosophy (Resolution of the Cabinet of Ministers of Ukraine No.
44 dated January 12, 2022).

A list of printed works in which the results of dissertation research are presented

1. Zeyuan Sun, T. M. Derkach. (2024). Biologically active compounds in the
extracts from the Speranskia Tuberculata (Bunge) Baill herb and their effect on the
viability of cancer cells of five different lines. Pharmaceutical Review, No.1(69), 23-34.
https://doi.org/10.11603/2312-0967.2024.1.14441

2. Zeyuan Sun, T. M. Derkach. (2024). Anti-Atherosclerosis Effect of the Herb
Speranskia Tuberculata (Bunge) Baill. Health & Education, No. 2, 142-148.
https://doi.org/10.32782/health-2024.2.18



3. Zeyuan Sun, T. M. Derkach. (2024). Bioactive Compounds Extracted from the
Herb Speranskia Tuberculata (Bunge) Baill. Journal of Chemistry and Technologies, 32,
No. 3, 580-590. https://doi.org/10.15421/jchemtech.v32i3.305125 (indexed in the
SCOPUS database)

4. Zeyuan Sun, T. M. Derkach. (2024). Antioxidant Activities of Petroleum Ether,
Ethyl Acetate, N-butanol and Aqueous Extracts from Speranskia Tuberculata (Bunge)
Baill. herb. Modern Medicine, Pharmacy and Psychological Health. No 2 (16), 101-105.
https://doi.org/10.32689/2663-0672-2024-2-16

5. Zeyuan Sun, T. M. Derkach. (2024). Antibacterial Properties of Extracts of the
Herb Speranskia Tuberculata (Bunge) Baill. Farmatsevtychnyi zhurnal. No4, 72-82.
https://doi.org/10.32352/0367-3057.4.24.07

6. Zeyuan Sun, T. M. Derkach. (2026). Chemical Characterisation, Biological
Activity and Emulsion Dosage Form Development of Speranskia tuberculata (Bunge)
Baill.  (2026) Journal of Chemistry and Technologies, 34(2), 499-511.
https:/doi.org/10.15421/jchemtech.v34i2.352308

7.Zeyuan Sun, T. M. Derkach. (2026). Development of a Technology for
Producing an Antibacterial Cream Based on the Herb Speranskia Tuberculata (Bunge)
Baill. Farmatsevtychnyi zhurnal, No. 3, 84-96. https://doi.org/10.32352/0367-
3057.3.26.07

Articles further reflecting the scientific results of the dissertation.

1.T. Wu, X. Liu, Z. Sun, S. Xing, L. Han, X. Li, X. Pan, J. Chen, M. Zhou,
T. Derkach, & J. K. Bielicki. (2022). Fruit of Phyllanthus emblica L. suppresses
macrophage foam-cell genesis and vascular lipid deposition using in vivo and in vitro
models of early atherosclerosis development. Food Science and T echnology Research,
28(4), 317-328. https://doi.org/10.3136/fstr. FSTR-D-22-00002 (indexed in the SCOPUS
database)

2.Y. Ren, Z. Sun, Y. Huang, X. An, X. Bian, Z. Cao, Y. Liu, K. Javed,
T. Derkach, X. Li. (2024). Preparation of fluorinated chitosan-based multifunctional
materials with rapid hemostasis, anti-infection, and non-adhesive properties for wounds.
Journal of Polymer Science, 62(12), 2762-2779. https://doi.org/10.1002/p0l.20240038
(indexed in the SCOPUS database)

3.Y. Ren, Z. Sun, Y. Huang, X. An, X. Bian, Z. Cao, Y. Liu, K. Javed,
T. Derkach, X. Li. (2024). Preparation of TiO2 Nanorods Composites Doped with Silver
Nanoparticles and Their Bactericidal Properties under Visible Light Irradiation. Particles
& Particle Systems Characterisation. 2300191. https://doi.org/10.1002/ppsc.202300191
(indexed in the SCOPUS database)

4. Xu, X., Xu, J.,, Sun, Z., & Derkach, T. (2024). Cyclodextrin-grafted redox-
responsive hydrogel mediated by disulfide bridges for regulated drug delivery. Designed
Monomers and Polymers, 27(1), 21-34. https://doi.org/10.1080/15685551.2024.2358581
(indexed in the SCOPUS database)

5. Chen, Z., Ge, C., Zhu, X., Sun, P., Sun, Z., Derkach, T., Zhou, M., Wang, Y., &
Luan, M. (2024). A novel nanoprobe for visually investigating the controversial role of
miRNA-34a as an oncogene or tumor suppressor in cancer cells. Analytical Methods,
16(5), 667-675. https://doi.org/10.1039/D3AY02270F (indexed in the SCOPUS
database)

6. Wang, Y., Tong, M., Cao, Z., Sun, Z., Derkach, T., & Liu, B. (2024). Decoding



the Molecular Mechanism of Sweet Taste of Amino Acids by Their Intrinsic Properties
and Interactions with Human Sweet Taste Receptor. Chemistry Select, 9(37),
e202403468. https://doi.org/10.1002/slct.202403468 (indexed in the SCOPUS database)

Author's personal contribution to the publications. Thirteen scientific articles were
published based on the results of the dissertation research. Seven of these featured only
two co-authors: the author and the research supervisor. In these articles, the author
personally conducted the literature review and analysed the current state of research
regarding the dissertation topic. Together with the research supervisor, the author defined
the aim, objectives, and methods of the experimental study. The author independently
obtained and analysed dry extracts of Speranskia tuberculata using solvents of varying
polarity, evaluated their in vitro biological activity, identified the most promising area of
application, and developed the formulation and production technology for a cream,
selecting the necessary primary equipment. Jointly with the research supervisor, the
author refined the technological process flow and the quality control system (QCS)
design, and conducted a risk assessment associated with the system. The author
independently manufactured an experimental batch of the cream, packaged it into tubes,
and performed all necessary tests. The author independently validated the
spectrophotometric methods employed. He personally conducted the statistical analysis
of the results, systematised the data, and formulated the study's conclusions.

The remaining six articles included additional co-authors—scientists who
collaborated on the research. In these works, the author's contribution involved
developing and refining experimental methods and procedures, as well as collecting
experimental data directly relevant to the dissertation.

An analysis of the content of the published works demonstrates that all key
propositions, conclusions, and practical results of the dissertation research are covered
with sufficient completeness.

Validation of research results.

The main findings of the study were presented and discussed at international and
national scientific-practical conferences: the 2nd National Conference of Higher Education
Students and Young Scientists "Innovations in Education, Science, and Business:
Challenges and Opportunities" (Kyiv, 2021); the 6th and 7th International Scientific-
Practical Conferences "KyivLvivPharma: Pharmaceutical Technology and Pharmacology in
Ensuring Active Longevity" (Lviv, 2023 and Kyiv, 2025); the 10th Scientific-Practical
Conference "Scientific and Technical Progress and Optimization of Technological Processes
for Drug Development" (Ternopil, 2024); the 12th Scientific-Practical Conference "Science,
Innovation, and Quality in Modern Pharmaceutical Manufacturing" (Kyiv, 2024);
"Zaporizhzhia Pharmaceutical Forum — 2025: Pharmacy of the Future — From Current
Status to Global Challenges" (Zaporizhzhia, 2025); "Advanced Materials and Technologies:
Biotechnology, Applied Chemistry, and Ecology" (Kyiv, 2025); and the International
Conference on Biosafety, Chemical Safety, and Global Cooperation (Kryvyi Rih, 2026).

Publications demonstrating the validation of the dissertation materials

1. Zeyuan Sun, Tao Wu, Shu Xing, Zhou Mingyang, Tetiana M Derkach. (2021).
Anti-hepatocellular carcinoma: effect of bioactive components of Speranskia Tuberculata
(Bunge) Baill. In: Innovation in Education, Science and Business: Challenges and
Opportunities. Materials of the II All-Ukrainian Conference of Higher Education



Students and Young Scientists, Kyiv, November 18, 2021, vol. 1. Kyiv: Kyiv National
University of Technologies and Design, pp 189-193.

2. Zeyuan Sun, Tetiana Derkach. (2023). Study on Evaluation of Vitro
Coagulation Effect of Extracts of Mugwort. In: KyivLvivPharma-2023. Pharmaceutical
Technology and Pharmacology in Ensuring Active Longevity. Kyiv-Lviv, Ukraine,
November 16-18, 2023.

3. Sun Z., Derkach T. (2024). Ternopil Anti-Atherosclerosis Effect Of The Herb
Speranskia Tuberculata (Bunge) Baill. In: Scientific and Technical Progress and
Optimization of Technological Processes for the Creation of Medicinal Products.
Materials of the Xth Scientific and Practical Conference. Eds.: M.M. Korda et al. 1.Ya.
Gorbachevsky Ternopil National Medical University, Ternopil, October 17-18, 2024,
pp. 148-149.

4. Zeyuan Sun, T. Derkach. (2024). The study of the free radical scavenging rate
of one kind of microbial fermentation product based on Chinese traditional medicine. In:
Collection of Materials of the XIlIth Scientific and Practical Conference "Science,
Innovation and Quality in Modern Pharmaceutical Production". Kyiv: JSC "Farmak",
pp. 8-10.

5. Sun Z., Derkach T. (2025). Bioactive Compounds and Standardisation Extracted
from The Herb Speranskia Tuberculata (Bunge) Baill. In: Zaporizhzhia Pharmaceutical
Forum — 2025: Pharmacy of the Future — From the Current State to Global Challenges,
20-21 November 2025, Zaporizhzhia, ZDMFU, pp. 167.

6. Sun Z., Derkach T. (2025). Research on the antibacterial efficacy and stability
of a kind of medical cream based on the extracts of the herb Speranskia Tuberculata
(Bunge) Baill. In: Chemical and Biopharmaceutical Technologies in 2025. The collection
of abstracts of VII International Scientific and Practical Conference "KyivLvivPharma-
2025. Pharmaceutical Technology and Pharmacology in Ensuring Active Longevity",
November 20-21, 2025 (Kyiv-Lviv)/ Tallinn: Nordic Sci Publisher, 2026, C. 181-183.

7. Sun Z., Derkach T. (2025). Study of Antibacterial Properties of Extracts of the
Herb Speranskia Tuberculata (Bunge) Baill. In: Advanced Materials and Technologies:
Biotechnology, Applied Chemistry and Ecology. Kyiv, Kyiv National University of
Technologies and Design, Faculty of Chemical and Biopharmaceutical Technologies.
October 30-31, pp. 26.

8. Sun Z., Derkach T. (2026). Phytochemical Profile and Antibacterial Activity of
Secondary Metabolites from Speranskia Tuberculata (Burnge) Baill. In: BioChemSecurity
2026 - International Conference on Biosecurity, Chemical Safety, and Global
Cooperation. Kryvyi Rih, Ukraine. March 20 2026.
https://www.google.com/url?g=https:/drive.google.com/file/d/1inBrKspdThAOTBK pyL
MZalFS5r1PP4ab/view?usp%3Ddrive_link&sa=D&source=editors&ust=177406905966
2465&usg=A0vVaw3xl1vlJgtvLHOfvhGeT2x4

Assessment of the dissertation's language and style.

The dissertation is written in English, adhering to the standards of academic writing
characteristic of international professional publications. The presentation of research
findings, scientific propositions, conclusions, and recommendations is concise, logical, and
coherent, ensuring the text is easily accessible and comprehensible to a professional
audience.



The work employs standard international scientific terminology in the fields of
pharmacy, pharmaceutical manufacturing technology, and pharmacology. Abbreviations
and acronyms are defined in a list of notations, facilitating the understanding of the material.

Scientific propositions and conclusions are formulated clearly and are well-
substantiated, demonstrating an appropriate level of generalisation. Graphic materials
(figures, schemes, diagrams) organically complement the text, aiding in the visualisation of
the results. Tables present systematised experimental data and are formatted in accordance
with established requirements.

The Ukrainian-language section of the dissertation corresponds to the content of the
work and is written competently, adhering to academic style and utilising appropriate
Ukrainian pharmaceutical and pharmacological terminology.

Overall, the linguistic presentation of the dissertation meets the standards for
international-level scientific publications; the text is written competently and with stylistic
accuracy, free from grammatical, syntactic, or terminological errors. The formatting of the
work complies with current requirements, demonstrating a high standard of scientific
presentation and justifying the recommendation of the dissertation for defence.

General Conclusion:

It is concluded that the dissertation by Sun Zeyuan titled "Development of
Technology for an Antibacterial Cream Based on Speranskia tuberculata (Bunge) Baill
Extract," submitted for the degree of Doctor of Philosophy, fully meets the requirements
regarding relevance, novelty, scientific level, practical value, content, and formatting as set
forth in Clauses 5-9 of the Procedure for Awarding the Degree of Doctor of Philosophy and
Revoking the Decision of a One-Time Specialized Academic Council of a Higher Education
Institution or Scientific Institution on Awarding the Degree of Doctor of Philosophy
(Resolution of the Cabinet of Ministers of Ukraine No. 44 dated January 12, 2022) and the
requirements of the Order of the Ministry of Education and Science of Ukraine No. 40 dated
January 12, 2017, "On Approval of Requirements for Dissertation Formatting"; furthermore,
it aligns with the educational-scientific program of the Kyiv National University of
Technologies and Design in the specialty 226 Pharmacy, Industrial Pharmacy.

It is recommended that the dissertation by Sun Zeyuan titled "Development of
Technology for an Antibacterial Cream Based on Speranskia tuberculata (Bunge) Baill
Extract," submitted for the degree of Doctor of Philosophy, be recommended for defence
before a one-time specialised academic council in the speciality 226 Pharmacy, Industrial
Pharmacy.

Chairman of the meeting,

Head of the department Vladislav STRASHNY1




