O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U000276

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U107436

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 05-01-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eTamny: JJocnigkeHHs (i3NKO-XiMiUHMX BJIACTUBOCTEN Ta aHTUOGIOMNJIIBKOBOi aKTUBHOCTI KOMIIO3ULN

aKPUJIOBYIX i XJIOPBIiHIZIOBUX NOJIIMEPIB 3 PIKAMU OHIEBUMU COJISIMU
IToyaTok eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (200 ITIB ¢izuyHOi 0c06H): [HCTUTYT GioOpraHiuHOi XiMii

ta HadToximii im. B. T1. Kyxapsa HauionansHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03563790

Micuesnaxo,rpxeﬂna: ByJI. AKagemika Kyxaps, 6yz. 1, m. Kuis, 02094, Yxpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445599800, 380445585388

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHcyBaHHS (THC. IpH.): 1990.355




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3 BOJOCTIMKMX KaTiOHHUX 6ioLMiB Ta iX 3aCTOCYBaHHS [J1s1 OTPMMaHHS HEOOPOCTAIOUUX MOJTIMEPHUX

[TIOKPUTTIB KOHTAKTHOI i

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Synthesis of water resistant cationic biocides and their use for the development of antifouling coatings of contact

action

Pedepat yKpaiHCBKOIO:

CuHTe30BaHO rinpo¢00Hi OHieBi coJli (KaTioHH] 6ioLuaN), SIKi BKIIOYAIOTh KaTioHu 1,3-AiankinimMigasomio, 1-
noaeuunnipuayHio, N-gogeliryaHiivHio Ta aHiOHU 40elnI6€H30J1CyIbPOHAT i JIOKTUIICYIbPOCYKLAHAT.
[TonmMBOM 3 PO34MHY OTPMMAHO KOMIIO3UTHI IOJIIMEPHI IJTIBKM Ha OCHOBI nosiBiHinxopugy (I1BX) i
nosnimetunmertakpuiary ([IMMA), ski micTaTtb 10-20% katioHHUX 6ionuAiB. BctaHoBeHO nactudikauiiHnii epexr
OHi€BUX COJIEN HA MOJIIMEPHU, SIKUY NPOSIBJISIETLCS Y 3HWKEHHI TemIepaTypu ckiayBaHHs Ha 30-40 °C i 36iibmeHHi
€JIACTUYHOCTI y 3-5 pa3ziB. CHHTE30BaHO TPETHUHHI aMify )KNPHUX KUACJIOT (0JIeiHOBOI, YHIELEHOBOI, PULIMHOBOI).
PesysibTaTy Me€XaHIYHUX i TeNnOPi3NIHUX NOCIiIKEHb CBiIYaTh PO BUCOKY IIacTUdiKaliiiHy aKTUBHICTb CIIOJIYK
BigHOCHO [1BX i [IMMA, sika IpOSBJISETCA y 3HWKEHH] TEMIIEPATyPH CKIIyBaHHS noJiMepiB Ha 60-90 °C i
301/IbIIE€HH] €1aCTUYHOCTI [TOJIMEPHUX IUTBOK y 5-12 pasiB 3a BMicTy momimmku 20-30%. BctaHOBIIEHO, 1[0 aMifn
JKUPHUX KUCJIOT MPOSIBJISIIOTh BUCOKY aHTUMIKPOOHY aKTUBHICTb IIPOTH IPaM-TIO3UTUBHUX (S. aureus Ta A.
baumannii) i rpam-tHeratusHOi (E. coli) 6akTepiii B KoHueHTpauii 5%. TakuMm YMHOM, ZOMILIKHM JaHOTO TUILY MOXKYThb
BMKOHYBATU NOABIIHY QyHKIIi0 MyacTudikaTopis i 6ionuiB 115 IONiMEPHUX OKPUTTIB. OTPUMAHO MOJIeJIbHI
3aXMCHIi OKPUTTS Ha ocHOBI [1BX i [IMMA, MmogugikoBaHi KaTioHHMMU 6ionugamu. CrieKTpo(pOTOMETPUIHUM
METOJIOM BCTaHOBJIEHO, IO KaTiOHHI 6011y MaloTh BUCOKY CTiMKICTh [0 BUAiJIEHHS Y BOLY (CTYIiHb BUAIJIEHHS <
1% 3a 30 1i6). BctaHOBJNIEHO, 1110 TOJiIMEPHI IOKPUTTS, MoAudikoBaHi KatioHHUMH Gionuaamu C8C8IM-IOCC i AT'-
JOCC y xinbkocTi 20%, epeKTUBHO NPUTHIYYIOTb YTBOPEHHSI 6aKkTepianbHuX 6iomiBok (E. coli Ta S. aureus) Ha
NOBepxHi. Pe3ysbTaTy HaTYpHUX BUNIPOOYBaHb y MPicHii Bofi (p. JIHIMIPo) CBigYaTh PO BUCOKY CTilKiCTh MOKPUTTIB
1o 6ioo6pocTaHHs. 30KpeMa, KiJIbKiCTb MPUKPIiNIeHoi 6ioMacu Ha MOBepXHi MOIMGiKOBaHUX MOKPUTTIB Yepes 140

Ii6 6yJ1a MEHIIO Ha [1Ba NOPSAKY Y IIOPiBHSAHHI 3 KOHTPOJIbHUMU [IOKPUTTSIMHU.

Pedepar aHI1iliCbKOIO:

Hydrophobic onium salts (cationic biocides), comprising 1,3-dialkylimidazolium, 1-dodecylpyridinium, N-
dodecylguanidinium cations and dodecylbenzenesulfonate, dioctylsulfosuccinate anions, have been synthesized.
Composite polymer films based on poly(vinyl chloride) (PVC) and poly(methyl methacrylate) (PMMA), containing
10-20% of cationic biocides, were prepared by solvent casting. Onium salts were found to have a plasticizing effect
on these polymers, which manifests itself in a decrease in the glass transition temperature (Tg) by 30-40 °C, as well
as an increase in elongation at break by 3-5 times. Tertiary amides of fatty acids (oleic, undecenoic, ricinoleic) have
been synthesized. The results of mechanical and thermophysical studies indicate a high plasticizing activity of
compounds relative to PVC and PMMA, which is manifested in a decrease in the Tg value by 60-90 °C and an
increase in the elasticity of polymer films by 5-12 times at an additive content of 20-30%. It has been found that
fatty amides exhibit high antimicrobial activity against Gram-positive (S. aureus and A. baumannii) and Gram-
negative (E. coli) bacteria at a concentration of 5%. Thus, modifiers of this type can perform the dual function of
plasticizers and biocides for polymer coatings. Model protective polymer coatings, modified with cationic biocides,
have been prepared. The spectrophotometric study results indicate that that cationic biocides have a high
resistance to release into water (release ratio less than 1% in 30 days). Polymer coatings modified with cationic
biocides C8C8IM-DOSS and DG-DOSS in the amount of 20% were found to suppress the formation of bacterial
biofilms (E. coli and S. aureus) on the surface. The results of field tests in fresh water (Dnipro River) indicate high



resistance of coatings to biofouling. In particular, the amount of attached biomass on the surface of the modified
coatings after 140 days was two orders of magnitude lower compared to the control coatings.

Inpexkc YIK: 547.7/.8, 661.165, 667.6:678.03, 661.185.2

Koau TemaTuyHHUX PYOpPHK: 31.21.27, 61.49.33, 61.65.09, 61.71.29.05
KepiBHHUKH po6OTH

BiacHe IlIpizBue Im's I10-6aThKOBI: Poranbcekuii Cepriii [TetpoBud
HayKoBHH CTYIiHB: K.X.H.

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:

VIII. HaykoBa (HayKoBO-TexHiyHa) npoayKuis (HTII)

IX. Bi6siorpadiuyHuii onuc
1. Hodyna D., Kovalishyn V., Semenyuta I., Rogalsky S., Trokhimenko O., Gryniukova A., Metelytsia L. Ester-

Functionalized Imidazolium- and Pyridinium-Based Ionic Liquids: Design, Synthesis and Cytotoxicity Evaluation.
Biointerfase Research in Applied Chemistry. 2022. 12 (3). 2905-2957

2. Moshynets O., Baranovskyi T., lungin O., Kysil N., Metelytsia L., Pokholenko I., Potochilova V., Potters G.,
Rudnieva K., Rymar S., Semenyuta I., Spiers A., Tarasyuk O., Rogalsky S. eDNA Inactivation and Biofilm Inhibition by
the Polymeric Biocide Polyhexamethylene Guanidine Hydrochloride (PHMG-CI). International Journal of Molecular
Science. 2022. 23(2). 731.
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4. Rogalsky S., Tarasyuk O., Vashchuk A., Davydenko V., Dzhuzha O., Motrunich S., Cherniavska T., Papeikin O.,
Bodachivska L., Bardeau J.-F. Synthesis and evaluation of N,N-dibutylundecenamide as new eco-friendly plasticizer
for polyvinyl chloride. Journal of Materials Sciences. 2022. 57. 6102-6114

5. Metelytsia L., Hodyna D., Semenyuta I., Kovalishyn V., Rogalsky S., Derevianko K., Brovarets V., Tetko I.
Theoretical and experimental studies of phosphonium ionic liquids as potential antibacterials of MDR
Acinetobacter baumannii. Antibiotics. 2022. 11. 491.

6. Rogalsky S., Tarasyuk O., Dzhuzha O., Hodyna D., Cherniavska T., Hubina A., Filonenko M., Metelytsia L.
Evaluation of N,N-dibutylolelamide as a bifunctional additive for poly(vinyl chloride). Colloid and Polymer Science.
2022. 300(11). 1-8.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

Bumkak Poman MukosiaiioBu4
(k.x.H., 02.00.03)

I'y6ina Anacracig BosiogumupiBHa

Jemunayk borgan AHApiioBUY
(k.x.H., 02.00.03)

Ixyxa Ouser Bitaninosuy
(x.T.H., 21.06.01)

Kouppatiok KoctsaHTUH Muxaiinosuy
(xk.x.H., 02.00.10)

[Tanynmun CeiTnana fIpocnasiBHa
(k.x.H., 02.00.03)

CuHeHko Bitamnin Onerosmuy
(k. x. 1., 02.00.10)

Tapactok Oxcana [leTpiBHa

[IIn6upux OneHa BosogumupisHa
(xk.x.H., 02.00.06)

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZNIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisIIbHOCTI

BoBk Anppiit IBaHOBIY
n.x.H., 02.00.10

Bbongapenko O.M.

+38 (044) 573-27-01




