over time, and energy requirements are being addressed through innovative material
design. Commercialization of CHs involves scalability, development of degradation
criteria, and clinical testing. Continued research will pave the way for widespread adoption
of CHs as the material of choice for novel diagnostic, treatment, and prosthetic devices
[1-3].
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Kadgheopa ximii, mexnonociu ma papmayii HayionanbHozo yHieepcumemy
,, Yepniziecokuti koneciym” imeni T.1". [llesuenka, Yepnicie, Yxpaina

CYYACHI METOJIU OHIHKHU BE3IIEKH TA TOKCUYHOCTI
JIKAPCBKUX 3ACOBIB

VY3aranpHEHO CydacHl MiAXOIU /10 OLIHKHA OE3MEeKH Ta TOKCHYHOCTI JIKAPChKUX
3aco0iB Ha JOKJIIHIYHOMY Ta KJIIHIYHOMY eTamnax. [IpoaHnaaizoBaHo TpaaulliliHi in vivo
Ta in vitro METOAM, a TaKOX 1HHOBAIIWHI MiAX0H, 30KpeMa in silico MOJEIIOBaHHSI,
TOKCUKOTEHOMIKY, BAKOPUCTAHHS IITYYHOTO 1HTEJIEKTY Ta IaHUX PeaTbHOI KIIHIYHOT
npaktuku (Real-World Evidence). Iloka3zano TeHAeHII0O A0 TMepexoay Bia
EKCIIEPUMEHTIB Ha TBAPHHAX JIO AJIbTEPHATUBHUX METOMIB OLIIHKH TOKCUYHOCTI, IO
MIJIBUIIYE €TUYHICTh, MBHJAKICTh 1 TOYHICTH MOCHIKEeHb. OOTpyHTOBAaHO 3HAYCHHS
IHTETPOBAHUX CTPATETiil OIIHKK OE3MEeKH JIKapChKUX 3aC00IB y KOHTEKCTI CYyYacHUX
peryastopaux BuMor €C ta YkpaiHu.

KurouoBi cjioBa: TOKCHKOIIOTIS JiKapchbKUX 3aco0iB, Oe3reka, JOKIIiHIYHI
NOCIIKEHHS, in vitro, in silico, dapmakonarsia, QIVIVE, Ttokcukorenomika,
mTyyHuil intenexkt, RWE.

Contemporary approaches to the assessment of the safety and toxicity of
medicinal products at both preclinical and clinical stages are summarized. Traditional
in vivo and in vitro methods are analyzed alongside innovative approaches, including
in silico modeling, toxicogenomics, the application of artificial intelligence, and the
use of real-world clinical data (Real-World Evidence). A clear trend toward the
transition from animal experimentation to alternative toxicity assessment methods is
demonstrated, contributing to improved ethical standards, increased efficiency, and
enhanced accuracy of research. The significance of integrated strategies for the safety
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evaluation of medicinal products is substantiated within the framework of current
regulatory requirements of the European Union and Ukraine.

Keywords: drug toxicology, safety, preclinical studies, in vitro, in silico,
pharmacovigilance, QIVIVE, toxicogenomics, artificial intelligence, RWE.

Orminka Oe3NeKu Ta TOKCUYHOCTI JIKApChKUX 3ac0o0iB € KIIFOYOBHUM E€TaroM
(dapMarieBTU4HOI PO3POOKH, IO BHU3HAYAE MOXKJIHMBICTH iX IMOJAIBIIOTO KJIIHIYHOTO
3acTocyBaHHs. TpaauiiiHO 1ei mporec 0a3yeTbcs Ha TOKIIHIYHUX TOCTIHKEHHIX, SKi
BKJIFOYAIOTh BU3HAYEHHSI TOCTPOi, CYOXpPOHIYHOI Ta XPOHIYHOI TOKCHYHOCTI, a TaKOX
JOCITI/PKEHHS TOKCUKOKIHETHKH 1 TOKCHKOAMHAMIKH [1].

Kracwani migxoau nepenoadaroTh BAKOPUCTAHHS €KCTICPUMEHTATTBHUX MOJICTICH in
Vivo, 10 J03BOJISIFOTH OIIIHUTH CUCTEMHY [0 JIIKApChKUX 3aco0iB. OHAK 111 METO/IHU €
TPUBAIMMH, JOPOTOBAPTICHUMHU Ta €TUYHO JUCKYCIMHUMH, IO CTHMYJIOE PO3BUTOK
IBTEPHATUBHUX CTPATETIH OLIHKU TOKCUYHOCTI [6]. Y cydyacHii TOKCUKOJIOTI] 3HAYHOTO
MOIIUPEHHST HAaOylu METOAW in Vitro, siKi 0a3yloThCs Ha BUKOPHUCTAaHHI KIITHHHUX
KYJIbTYp Ta TKAHWHHHUX MOJIEJIEH, IO JO3BOJISIIOTH TOCTIHKYBAaTH MEXaHI3MUA TOKCUYHOT
i1 Ha MOJIEKYJISIPHOMY DiBHI.

Oco0nuBe 3Ha4YeHHSI MaloTh in silico metoau, 30kpeMa QSAR-monentoBaHHs Ta
migxoau read-across, siKi JO3BOJISIIOTH MPOTHO3YBATH TOKCHUYHICTh HA OCHOBI XIMIYHO{
CTPYKTYPH PEUOBHH 0€3 TPOBEJICHHS eKCIIEPUMEHTAIBHUX JOCIIIKeHb [5]. Bukopucra-
HHSI KOMIT' FOTEPHOTO MOJISJIIOBAHHS 3HAYHO CKOPOYYE 4ac 1 BUTPATH Ha PO3POOKY
JKapCHKUX 3aC001B, a TAKOXK CIIPHUSIE 3MEHIIICHHIO BUKOPUCTAHHSI JIAOOPATOPHUX TBApHH.

CyuacHi TEHAEHIT PO3BUTKY TOKCHKOJIOTIl BKIFOYAIOTh 3aCTOCYBAHHS METOZIB
TOKCHKOT€HOMIKH, BUCOKOIPOAYKTHBHOTO CKPUHIHTY Ta ITYYHOTO IHTENIEKTY. 30Kpema,
aJITOPUTMH 1HTENEKTYaIbHOTO aHAI3Y JAaHHUX J03BOJISIOTH IHTETpyBaTH JIaHi in vitro, in
ViVO Ta KIIHIYHUX JOCIHIIKEHb JUIsl OB TOYHOTO MPOTHO3YBAHHS TOKCUYHUX €(EKTIB
[4]. Le cnpusie popmyBanHto konuenii Next Generation Risk Assessment (NGRA), 110
0a3y€eThCsl HA KOMIUICKCHOMY aHai31 JaHUX Pi3HOTO TIOXOKCHHSI.

BaxnuBuM HampsMOM € TaKOX EKCTpAIoJIsIlisi pe3ysIbTaTiB 3 PIBHSA KIITHH Ha
piBenb opranismy (QIVIVE), skxa no3Bossie MporHO3yBaTH KIIHIYHI  HACIIIKU
TOKCHYHOCTI Ha OCHOBI JJabopaTopHUX AociipkeHb [6]. e miaxin 3a0e3nedye OLbII
TOYHE BIIOOpaKEHHS peallbHIX YMOB 3aCTOCYBaHHS JIIKAPCHKUX 3aCO0IB.

Ha xniHigyHOMY eTarti olliHKa O€3MeKH JIOTIOBHIOETHCS (JapMaKOHATIISIOM 1 aHAJTI30M
naHux peanbHoi MenuuHoi mnpakTukd (Real-World Evidence), mo BkiIouyaroTh
€JIEKTPOHHI MEJIMYHI 3aITUCH, CTPAaXOBi 0a3u JaHUX 1 TOBLAOMIICHHS PO MOO1YHI peakiii
[3]. BukopuctanHs TakuxX IaHUX JTO3BOJISIE OLIIHUTH CIIBBIAHOIICHHS «KOPUCTH/PUBHK»
JKApChKUX 3aC00IB Y peallbHIX YMOBaX 3aCTOCYBaHHS [2].

OTxe, cydacHa cucTeMa OLIHKM TOKCHYHOCTI JIIKAPCHKUX 3aC001B XapaKTePU3y€ETh-
Cs1 IEPEXO0/IOM JI0 IHTETPOBAHUX MIIXO/IIB, SIKI TIOETHYIOTH EKCIIEPUMEHTAITbH1, 00UHCITIO-
BalbHI Ta KIiHIYHI Mertomu. Lle 3a0e3neuye MiIBUINEHHS TOYHOCTI MPOTHO3YBaHHS
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TOKCHYHUX €(EKTiB, ONTHMI3AIlI0 IMPOIecy PO3pOOKH MpenapariB i1 BiJIOBIIHICTH
MDKHApOJIHUM CTaHAapTaM O€3MeKH.
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TEXHOJOTI'TYHI ACIEKTH CTBOPEHHS CTABLJIBHOI IIIHHOI
CUCTEMM 3 BEHOTOHIYHOIO AI€IO HA OCHOBI IVIOAIB AESCULUS
HIPPOCASTANUM L.

VY crarTi po3riIsHYTI JCSKi TEXHOJOTIYHI aclIeKTH CTBOPEHHSI MIHHOT CUCTEMH 3
BEHOTOHIYHOIO JI€I0 Ha OCHOBI TIUIOMIB TipKOKamTaHy 3BHYaiiHoro (Aesculus
hippocastanum L.). BcTaHOBIEHO, IO ONITUMAIILHIM MIHOYTBOPIOBAYEM € IIyKPOBUH
neririmoko3un Cs—Cig y MOEIHAHHI 3 KOKaMiOPOIij0eTaiHOM y CITiBBIIHOIICHHI
2:1 Ta 3arajgbHOIO0 KOHILIEHTpalieo y cuctemi 6%. Jns crabimizauii miHA y cUCTeMy
BBEJICHO MOJIOYHY KHUCIIOTY 110 nocsirHeHHs pH cepenosumia 5,5.

KurouoBi cjioBa: crabiiibHa MiHHA CHCTEMa, TUIOU TIPKOKAIITaHy 3BUYAHOTO,
BEHOTOHIYHA Jisl.

The article discusses some technological aspects of creating a foam system with
a venotonic effect based on the fruits of horse chestnut (Aesculus hippocastanum L.).
It was found that the optimal foaming agent is sugar decylglucoside Cs—Ci4 in
combination with cocamidopropyl betaine in a ratio of 2:1 and a total concentration in
the system of 6%. To stabilize the foam, lactic acid was introduced into the system
until the pH of the medium reached 5.5.

Keywords: stable foam system, common horse chestnut fruits, venotonic effect.
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