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OL|IHKA BE3MEKW MAP®YMEPHO-KOCMETUYHOI
NPOAYKLIi: MPOBJIEMU TA NEPCNEKTUBU BMPOBALKEHHS
AJNITEPHATUBHUX METOZIIB B YKPAIHI

(OrNaa NITEPATYPU TA PE3YJILTATU BJIACHUX AOCIIAKEHD)

PE3IOME. Kocmemuuna npodykyis mae oymu besneunoio 0si 300po8's noOunu i Ha npakmuyi pioko acoyitoemscs 3i cepio3Holo
Hebe3neKorw, aie ye He UKIIUAE 8ipo2iOHOCHI iT Heeamusroeo enugy. Omoice, OYiHKa Oe3neku KOCMemudHuxX 3acobie nioiaeae cyso-
DOMY pe2ynio8anHio ma KOHMpONIo 8 POIGUHYMUX Kpainax ceimy.

Mema. Y3acanvhenns cyuacnux memooig oyinku Oe3nexu napgymepro-KocMemuuHoi npooyKyii ma ananiz nepcnekmus i 0omedlicendb
BNPOBAOIICEHHS. ANLINEPHAMUBHUX MEMOOi8 w000 ii OyinKu 8 YKpainui.

Mamepianu ma memoou. Ananimuunuii 02150 kepignux doxymernmie €C [ HAYIOHATLHOO 3AKOHO0ABCMBA 3 NUMAHb De3neKku napgy-
MepHo-KocMemuunoi npodyKyii. Bukopucmano excnpec-wemoo wo0o oyinKu MOKCUYHOCII in VItro 3 6UKOPUCIIAHHAM CYCHEH3IUHOT
KYIbmypu chepmamo30ioie ouxa.

Pe3ynomamu ma 062060penns. B Vipaini Texniunuil pecnamenm besnexku Kocmemuynoi npooykuyii 6ye sameepiocenuti [locmarosoro
KMY Ne 65 6i0 20.01.2021 p. Ane, 3 02130y Ha 60€HHULI CAH Ma 0COOAUBOCIT HAYIOHATLHO20 PUHKY, 11020 IMIIEMEHMAYis nepete-
cena Ha cepnenwv 2024 poxy 3 nepexionum nepiooom 00 3 cepnus 2026 poxy. Cv0200mi 6 €C wuupoxo 6UKOpUCosyiomsbCsl albmepHa-
MUBHI Memoou mecmyeanHs nap@ymepHo-KocmemuuHoi npooykyii ma i inepedienmis, sKi 3ameepodiceHi pepepenmuoro 1abopamo-
pieio EURL ECVAM EU ma pexomenoosani kepisnuymeamu OECD ona oyinku ax micyesoi Oii Ximiunux pevosun na wiKipy ma oui,
MAK i MOKCUKONOIUHUX NOKa3HUKIE. [Ipome iCHYe HU3KA nepenoH wooo 8npo8adiceHHs albmepHAmusHUX Memodis (in vitro, in silico,
in vivo/ex vivo mowo) 8 Vxpaini. 3asadxcaroms 6adu 8 3akoHO0ABCMEI, BIOCYMHICMb HAYIOHATLHO20 8UPOOHUYMBA TeCHI-CUCEM |
AKPeOUMOoBAHUX 1A00PAMOPIi, 0epICABHI pe2yIoIoYl Op2aHl, a MAKONC ONEPAMoOPU PUHKY 00CT 0aneKi 610 KOHCEHCYCY o000 NUmMaHbs
iMnaemenmayii mexuiuHux npoyedyp, wo eionosioaioms sumozam €C.

Bucnosku. Bnposadoicenns anomepramugHux Memooie mecmyeants € Wisaxom 00 CnpoujerHs npoyedyp 3 OyiHKu besneuHocmi ons
CROJICUBAYIE KOCMEMUUHOT NPOOYKYil, 30KpemMa MAKUX CKIAOHUX | 3aMPamHux Memoois, SIK MOKCUKOLO0IUHI O0CIONCCHHS HA MBAPU-
HAX Ma KAHIYKHI 30 yuacmi Tio0uHu.

Kntouosi cnosa: npodykyis napgymepno-kocmemuyna, oyinka Oe3nexu, anbmepHamugHi Memoou.
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SAFETY ASSESSMENT OF PERFUMERY AND COSMETIC PRODUCTS:
PROBLEMS AND PROSPECTS FOR IMPLEMENTING ALTERNATIVE METHODS IN UKRAINE
(REVIEW OF LITERATURE AND OWN RESEARCH RESULTS)

ABSTRACT. Cosmetic products must be safe for human health and are rarely associated with serious risks in practice, yet the pos-
sibility of adverse effects cannot be excluded. Therefore, the safety assessment of cosmetic products is subject to strict regulation and
control in developed countries.

Aim. To summarize modern methods of assessing the safety of perfumery and cosmetic products and to analyse the prospects and lim-
itations of implementing alternative methods for their assessment in Ukraine.

Materials and Methods. An analytical review of the EU regulatory documents and national legislation on the safety of perfumery and
cosmetic products was conducted. A rapid in vitro toxicity assessment method was used, employing a suspension culture of bull sper-
matozoa.

Results and Discussion. In Ukraine, the Technical Regulations on the Safety of Cosmetic Products was approved by the Cabinet of

Ministers Resolution No. 65 on January 20, 2021. However, due to martial law and the specifics of the national market, its implemen-
tation was postponed until August 2024, with a transition period until August 3, 2026. In the EU, alternative testing methods for per-
Jfumery and cosmetic products and their ingredients are widely used. These methods have been approved by the EU reference labora-
tory (EURL ECVAM) and recommended by OECD guidelines for assessing both local effects of chemicals on skin and eyes and tox-
icological indicators. However, several obstacles hinder the implementation of alternative methods (in vitro, in silico, in vivo/ex vivo,
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etc.) in Ukraine. These include legislative shortcomings, the absence of national production of test systems and accredited laborato-
ries, state regulatory authorities, and the lack of consensus among market operators regarding the implementation of technical pro-

cedures that comply with the EU requirements.

Conclusions. The implementation of alternative testing methods offers a path to simplifying safety assessment procedures for con-
sumers of cosmetic products. This is particularly relevant for replacing complex and costly methods such as toxicological studies on

animals and clinical trials involving humans.

Keywords: perfumery and cosmetic products, safety assessment, alternative methods.

Beryn. PerymnsitopHa TOKCHKOJIOTiSI — raiy3b
TOKCHKOJIOT'11, SIKa CIPSIMOBaHa Ha 3aXUCT JIOU-
HU Ta €KOCUCTEMH BiJ TOKCUYHOI 1T pEUYOBHH 32
JIOTIOMOTOI0 HOPMATHUBHUX aKTIB 1 CTaHAapTH3a-
mii. TokcrkoIorist cama 1o co01 € MIYKIMCITUATLII-
HApHOIO Tally3310, 10 BUBYAE, XIMIYHI, (PI3UUHI
Ta Ol0yIoT1uHI areHTH (200 KCeHOOIO0THKH), 10
MOXYTh CHPUYMHUTH HETaTUBHUU BIUIMB Ha
JKUBI1 opranizmu ta 1oBkULI [1]. CyuyacHa oris-
Ka Oesneku napymMepHO-KOCMETUYHOI MTPOIYK-
mii (mam — IIKIT) 3 mo3utiii TOKCUKOJIOTT CKIla-
JAETHCSA 3 KOMIUIEKCY MiAXOAIB, IO Tepeada-
YaroTh BIPOTIJHICTh PU3UKY XIMIYHHUX, (Pi3nd-
HUX 1 O10JIOTTYHUX (PAKTOPIB, JKEPEIOM SKHX
moxke Oytu IIKII. Tak, 6e3nexa I1KII 3a6e3me-
Yy€EThCA CYKYIHICTIO BHUMOTI /10 CHUPOBHHH,
penenTypu, MiKpoOIOJIOTIYHOI YUCTOTH, PIBHS
BMICTY TOKCHYHUX KOMITOHEHTIB, TOKCUKOJIOT14-
HOi Oesmeku, KIIHIYHUX TecTiB [2, 3].
HeoOxiaHICTh BUBYEHHS 1HAEKCIB CEHCHOLTI-
3y104O1 [I1i, IKIPHO-TTOIPa3HIOIYO] i1, BILTUBY
Ha CTaH IIKIPU JIIOAUHU OOyMOBJIEHA TUM, IO
0arato HHM3bKOMOJEKYISIPHUX PEYOBUH Ta
inrpenientiB [IKII (ctabinizaropu, OapBHUKH,
BIJUTYIIIKH TOLIO) 37aTHI A0 TPAHCAEPMAIBLHOTO
NPOHUKHEHHS Ta (POPMYBAHHS pEaKIliil rinep-
YyTJIMBOCTI 0 IHUX pedoBUH. OTxe, I TaKUX
I BUKOPHUCTOBYIOTH MEIUKO-010JI0T14HI
(KJTIHIYHI METOIN) AOCIIIKEHHS Ha JOOPOBOJIb-
usx [4]. HaykoBo moBeneHo, IO KIIIHIYHI
BUMPOOYBAaHHS HEMOXXJIUBO 3aMIHUTH JOCHTIA-
KEHHSIMU «1n vitro» abo Ha TBapuHaX, HaBITh Ha
pUMarax, TOMy 110 OpraHi3M TBapHHH, 30Kpe-
Ma IIKipa, BIIPI3HAETHCS BlJI OpraHi3My JIIOIH-
HU 32 aHAaTOMIYHMMHM, (Pi310JIOTTYHUMHU IOKa3-
HUKaMH, a pe3yJbTaTh BU3HAYEHHSI CEHCHUOLTI-
3y10401 Jii 3ac00y MOXKYTh CYTTEBO BIAPI3HATH-
cs. ToMy He NPUNUHSAETHCS MOIIYK ajJbTepHa-
TUBHUX MeToniB ouinku Oe3nexu [1KII 3 Buxko-
PUCTaHHSIM CKJIAIHUX MAaTeMaTMYHUX TEXHOJIO-
T, a00 00YMCITIOBAJIEHOT TOKCUKOJIOTI «in sili-
co» [5, 6]. 3a3HavueHl METOIM BHCOKOTEXHOJIO-
ri4HI 1 KOIITOBHI, MPOTE Ha MPaKTHUI[l IIUPOKO
BUKOPHUCTOBYETHCS METOJ  EKCIPEC-OLIHKH
3arajJbHOTOKCHYHOI Ta HIKIPHO-MOAPA3HIOI0YO]
Jii 31 3aCTOCYBAaHHSAM PYXJIMBUX KIITHH (crep-
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Introduction. Regulatory toxicology is a
branch of toxicology aimed at protecting
humans and ecosystems from the toxic effects
of substances through regulatory acts and
standardization. Toxicology itself is an inter-
disciplinary field that studies chemical, phys-
ical, and biological agents (or xenobiotics)
that may have adverse effects on living organ-
isms and the environment [1]. Modern safety
assessment of perfumery and cosmetic prod-
ucts (hereinafter referred to as PCP) from a
toxicological perspective consists of a set of
approaches that evaluate the potential risk
posed by chemical, physical, and biological
factors originating from PCP. Thus, the safety
of PCP is ensured by a combination of
requirements concerning raw materials, for-
mulations, microbiological purity, levels of
toxic components, toxicological safety, and
clinical tests [2, 3]. The necessity of studying
indices of sensitizing effects, skin irritation,
and the impact on human skin condition aris-
es from the fact that many low-molecular-
weight substances and PCP ingredients (sta-
bilizers, dyes, fragrances, etc.) can penetrate
transdermally and trigger hypersensitivity
reactions. Therefore, medical-biological
(clinical) studies on volunteers are used for
such assessments [4]. It has been scientifical-
ly proven that clinical trials cannot be fully
replaced by in vitro studies or animal testing,
even on primates, because the animal body,
particularly its skin, differs from the human
body in anatomical and physiological aspects.
Consequently, the results of assessing a prod-
uct’s sensitizing effects may vary significant-
ly. For this reason, the search for alternative
PCP safety assessment methods continues,
including the use of complex mathematical
technologies or computational toxicology (in
silico) [5, 6]. These methods are highly
advanced and costly. However, in practice, a
rapid assessment method for general toxicity
and skin irritation using motile cells (sperma-
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Maro30i[iB), IO Mae dYepeay IMepeBar Mepen
IHIIUMHU aJITEPHATUBHUMHU METOJaMH JIOCIif-
KEHb, 110 3aCTOCOBYIOThCH [7, 8].

Merta. VY3aranbHEHHS CyYacHHX METOHiB
OLiHKM Oe3meku nap(yMepHO-KOCMETHIHOL
NPONYKIl Ta aHali3 MEpPCHEeKTUB 1 OOMEKEeHb
BIIPOBA/KCHHS aJIbTEPHATUBHUX METOJIB B
VYkpaiHi.

Marepiajin Ta MeTOIH. AHATITUIHUNA OIS
KepiBHUX TOKYMEHTIB €Bpomneiichkoro Coro3y i
HAI[IOHAJTBHOTO 3aKOHOAABCTBA 3 MUTaHb Oe3re-
K TappyMepHO-KOCMETUYHOI  MPOTyKIIii.
Bukopucrtano excrnpec-mMeTo[ 3 OIlIHKH TOKCHY-
HOCTI «in Vitro» 3 BHKOPHCTAHHSM CYCIICH31i-
HOT KyJIBTYypHU CIIEPMAaTO030i/1iB OHKa.

Pe3y.JILTaTn. besneka IIKII 33663H€‘-Iy€TI>CH
CYKYIHICTIO BUMOT 10 HACTYIHHX MapamMeTpiB:
CKJIay, MIKPOOIONOTIYHHMX IOKA3HKKIB, PiBHSA
BMICTY TOKCHYHHUX €JIEMEHTIB, TOKCHKOJIOTiY-
HOT, KJIIHIKO-JTA0OpaTOpHOi O€3MEeKH, CTIOKUBYOL
YHaKOBKH.

MeTtoau koHTpoto sikocTi [TIKIT moxHa moi-
JUTH HA JIBa KJIacH: 00 €KTUBHI Ta Cy0 €KTHBHI.
Jlo mepmux BiHOCATHCSA (i3MKO-XIMiuHI, MiK-
poO0i0JIOTIUHI Ta TOKCUKOJIOTIYH1 MeTOIH aHai-
3y. J10 IpyruX — OpraHoNeNnTHH I, JOK/IiHIYHI T2
KIIiHIYHI JocnuifkeHHs . CboroaHi HalOimbII
CKJIaTHUMH JJI1 BUKOHAHHS € BUMOTH JI0 TOKCH-
KOJIOTIYHUX BUIIPOOYBaHb (3a y4acTi TBApHH) Ta
KIIHIYHUX BUNPOOyBaHb (32 yd4acTi JIFOJIUHHM)
KOCMETHYHOI MPOMYKIlii 1Mom0 i Oe3medHoCTi
JUId CHOXKKBauiB. Po3risHeMo nesiki acmekTu
MPAaKTUYHOTO 3aCTOCYBAaHHS IIUX BUMOT.

HeoOximHicTh BUBUEHHS TMOKA3HUKIB OesIie-
ku [IKII, 30Kpema 1HACKCY CGHCI/I61J’I13YIO‘-IOI mii,
1HIEKCY MIKIPHO-TIOAPA3IMBOiI [ii, BIUIUBY Ha
CTaH IIKipH JIIOAUHHU (Cy0'€eKTHBHI Ta 00'€KTUBHI
MOKAa3HHUKH), BUKJIMKaHA THUM, 10 0arato HU3b-
KOMOJICKYJIIPHUX PEYOBHH Ta IHTPEIIEHTIB
(crabimizaTopu, OapBHUKH, BITYIIIKH, OaKTEPH-
IUHI Ta 1HI PEYOBHHM) 37aTHI IO TpaHCAEp-
MaJbHOTO TMPOHUKHEHHS Ta YTBOPEHHS KOM-
TJICKCIB 3 aYT06iJ'IKaMI/I OpFaHiSMy, o MOXKe
IHILYKyBaTI/I TINePYyTIMBICTH YMOBIILHEHOTO Ta
(ab0) HeraiiHOrO THWIIB O IUX PeYOBUH. J[ys
TaKUX IiJieil BUKOPUCTOBYIOTH MEIMKO-010710-
rigdi (KJIIHIYHI METOJU) TOCHTIKSHHS Ha J100-
POBOJIBLISIX [5].

Pernament €Bpomneiicbkoro Corosy (€C)
Nel223/2009 «IIpo KOCMETHYHY MIPOAYKIIIFO»
[9] posrnsmae KiiHIYHI BI/IHpO6YBaHH$I SIK
OCHOBHY CKJIAJIOBY OLIIHKH O€3MeKH KiHIIEBOTO
ITKTI Ta BU3Ha4Ya€e BUAM BUMPOOYBaHb, 30KpeMa
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tozoa) is widely utilized. This method offers
several advantages over other alternative
research techniques currently in use [7, 8]

Aim. To summarize modern methods of
assessing the safety of perfumery and cos-
metic products and to analyse the prospects
and limitations of implementing alternative
methods for their assessment in Ukraine.

Materials and Methods. An analytical
review of the European Union's regulatory
documents and national legislation on the
safety of perfumery and cosmetic products
was conducted. A rapid in vitro toxicity
assessment method was used, employing a
suspension culture of bull spermatozoa.

Results. The PCP safety is ensured by a
set of requirements concerning the following
parameters: composition, microbiological
indicators, levels of toxic elements, toxico-
logical and clinical safety, and consumer
packaging.

Quality control methods for PCP can be
divided into two classes: objective and sub-
jective. Objective methods include physico-
chemical, microbiological, and toxicological
analysis, while subjective methods comprise
organoleptic, preclinical, and clinical stud-
ies. Currently, the most challenging require-
ments to fulfil are those concerning toxico-
logical (animal-based) and clinical (human-
based) safety testing of cosmetic products
for consumers. Below, we discuss some
practical aspects of these requirements.

The need to study safety indicators of
PCP, including sensitizing effect index, skin
irritation index, and impact on human skin
condition (both subjective and objective
indicators), arises from the ability of many
low-molecular-weight substances and ingre-
dients (stabilizers, dyes, fragrances, bacteri-
cidal agents, etc.) to penetrate the skin trans-
dermally and form complexes with autoanti-
bodies, potentially inducing delayed and/or
immediate hypersensitivity reactions. For
such studies, medical-biological (clinical)
research on volunteers is employed [5].

Regulation (EC) No. 1223/2009 on cos-
metic products [9] defines clinical trials as a
key component of PCP safety assessment
and specifies types of tests, including patch

!



72

OLIHKA BE3IIEYHHOCTI CITIO)KUBUYNX TOBAPIB

naTy-TeCTU (KOHTPOJIbOBAHI BUIPOOYBaHHS 3
HAHECEHHSIM 3pa3KiB Ha BIIKPUTI a00 3aKpHTI
ninsiaky mkipu) [10]. B Ykpaini HuHI e Bua
BUIIPOOYBaHb HE BUKOPUCTOBYETHCS, 110 1CTOT-
HO OOMEXY€ MOKJIMBOCTI BITUYM3HSHUX BUPOO-
HUKIB KOCMETHUKHU IIOAO OIlIHKK Oe3NeKH Mpo-
nykuii BignosigHo no Bumor €C. Io crocy-
€THCSl IMIIOPTOBAHOT MPOAYKLIi, TO BIICYyTHICTb
3aKOHOJABUOTO 3a0€3IMEUYECHHS YHEMOKIIUBIIIOE
MIPOBEICHHS KITHIYHUX JOCITIKEHb Ha JIFONISAX Y
pamMKax pUHKOBUX BUIPOOYBaHb.

I'enbcincbka nexnapaiis BceecBiTHBOT aco-
mianii tikapis [11] nsira B OCHOBY BCIX HACTYTI-
HUX 3aKOHOJABUMX AaKTiB, 10 BU3HAYAIOTh
mpaBa JIIONMHM Ta €TH4YHI 3000B'sI3aHHS, SKI
NPUIMAIOTh JIIKapi MiJl Yac NPOBEACHHS KIIiHIY-
HUX ab0 MeauKO-010JOT1YHUX JOCIIKEHb
(MB/I). V nHamomy 3akOHOAABCTBI IIi HOPMHU
nponucani 3rigHo 31 crarTeo 45 3akoHy
Vkpainn Bix 19.11.1992 p. Ne 2801-XII
«OCHOBHM 3aKOHOJIaBCTBA YKpaiHU MPO OXOPOHY
310poB's» [12], a came: «...3aCTOCYBaHHS ME/IH-
KO-010JIOTIYHUX EKCIIEPUMEHTIB Ha JIIOJAX
JIOITYCKA€ETHCS 3 CYCIUIIBHO KOPUCHOIO METOIO 3a
YMOBH iX HayKOBOi OOI'PYHTOBAHOCTI, I€peBaru
MOKJIMBOTO YCHIXy HaJ PU3UKOM 3aIrOisTHHS
BOKKUX HACTIJIKIB I 370pOB'st ab0 JKHUTTS,
[IACHOCTI 3aCTOCYBAHHSI €KCIIEPUMEHTY, TOBHOI
iHpopMmarii Ta BUIBHOT 3rOAM TOBHOJITHBOT
¢b13uuHO1 0cO0U, KA MIJIAETHCS EKCIIEPUMEHTY,
CTOCOBHO BUMOT HOT'0 3aCTOCYBaHHS, a TAKOX 32
YMOBH 30epexeHHs] B 00OB'S3KOBUX BHIIaJIKaX
JKapChKOi TaEMHMIIL. 3a00pOHEHO MPOBEACHHS
HAyKOBO-J0CI1HOTO €KCIIEPUMEHTY Ha XBOPUX,
YB'SI3HEHUX a00 BIMCHKOBOIOJIOHEHUX, a TAKOXK
TEpPaNeBTUYHOIO EKCIIEPUMEHTY Ha JIOAsX,
3aXBOPIOBaHHS SIKUX HE Mae 0e3M0CepeHbOro
3B'SI3KYy 3 METOIO JIOCTiKeHHs Y. [lopsanok 3miii-
cHeHHss MDBJl perymnroeTbesi 3aKOHOJABUMMU
akTamyd YKpaiHu. BaxnuBo 3a3HauuTH, 110
MB/] MO)KyTbh IPOBOJUTHUCH JULIE B yCTAHOBAX,
[0 TPOWIIIA aKpeAUTAIll0 BIAMOBITHO 10
BCTAHOBJICHOTO TIOPSI/IKY.

Po3ristHeMO nuTaHHS MPOBEAEHHS TOKCUKO-
JIOTIYHUX BUIPOOYBaHb IHTPENIEHTIB Ta TOTO-
Bux [IKII. ¥V «IlociOHuKy 3 OLIHKH Oe3neku
KOCMETUYHUX TMPOAYKTIBY», MIATOTOBIEHHUX
COLIPA [13], axuii nokinaneHui y Permament
(€C) Nel1223/2009 «IIpo kOCMETHYHY TPOAYK-
iro» [9] ra TexHIUHMM perIaMeHT Oe3MeKn KOC-
METUYHOI MpoayKIli [ 14] iinerbes, 1110 0CHOBOIO
OILIIHKM O€3MEeKH TOTOBOTO MPOAYKTY Ma€ CTaTH
00JIIK TOKCHUKOJIOTTYHUX BJIACTUBOCTEH IHTPEi-
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tests (controlled studies involving the appli-
cation of product samples on open or cov-
ered areas of the skin) [10]. In Ukraine, this
type of testing is not yet implemented, sig-
nificantly limiting domestic cosmetic manu-
facturers in assessing product safety accord-
ing to EU requirements. For imported prod-
ucts, the lack of legislative support makes
clinical testing on humans within market tri-
als impossible.

The World Medical Association
Declaration of Helsinki [11] has formed the
basis of all subsequent legislative acts defin-
ing human rights and ethical obligations
undertaken by physicians conducting clini-
cal or medical-biological research (MBR).
In Ukrainian legislation, these norms are
enshrined in Article 45 of the Law of
Ukraine No. 2801-XII "Fundamentals of
Ukrainian Legislation on Health Protection"
(1992) [12], which states: "...the conduct of
medical-biological experiments on humans
is permitted for a socially beneficial pur-
pose, provided that they are scientifically
justified, that the potential success out-
weighs the risk of serious consequences for
health or life, that the experiment is conduct-
ed transparently, and that the individual sub-
jected to the experiment is fully informed
and gives their free consent as a legally com-
petent adult regarding the conditions of its
application. Additionally, medical confiden-
tiality must be maintained in mandatory
cases. The conduct of scientific research
experiments on patients, prisoners, or pris-
oners of war is prohibited, as well as thera-
peutic experiments on individuals whose ill-
ness is not directly related to the research
objective." The procedure for conducting
MBR is regulated by legislative acts of
Ukraine. It is important to note that MBR
can only be carried out in institutions that
have been accredited in accordance with the
established procedure.

Let us consider the issue of conducting
toxicological testing of ingredients and fin-
ished PCP. The Guidelines for the Safety
Assessment of a Cosmetic Product by COL-
IPA [13], incorporated into Regulation (EC)
No. 1223/2009 [9] and the Technical
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€HTiB. TakMM YHMHOM, TOKCHKOJIOTiUHA Oe3reka
Mae OyTH BU3HAUCHA, HACAMIIEPEN, IIpH JIOCITiI-
’KCHHI KOMITOHEHTIB, JIUIIE B OKPEMHUX BHIIA/I-
Kax TpH ,I[OCJ'III[)KGHHI TOTOBO1 npoz[yKun
(HanpuKIaz, npu CUHEPTi3Mi YH TIOTEHITIFOBaHHI
T OKpeMUX CKJIa/IOBHIX).

VY cydacHOMY CBITI Ba)JIMBa POJIb HAICKUTH
aJbTEPHATUBHUM METOJIaM OIlIHKK Oe3IeKu
[TKTI. TepMmiH «albTepHATUBHUNY» BUHHK TTiCIIS
nyOmikarii kauru M.C. Paccens i P.JI. bepua B
1959 pomi «IIpuHIIUIM TYMaHHOI €KCIIEpUMEH-
TanpHOI Metomukm» [15]. Ha mymky aBTOpiB,
KOpEKTHA OpraHi3allis TOKCHKOJIOTIYHOTO EKC-
MEPUMEHTY TIOBHHHA 0a3yBaTHCs Ha BIOCKOHA-
JEHUX METOoJaX, IO 3HIKYIOTh OOJIbOBI Ta
CTPECOBI BIUIMBH, 3MCHIIYIOTh KUIBKICTh TBa-
pUH, HEOOX1THUX IS TIEBHOTO TECTy abo 3aMmi-
HIOIOTh 1X MOJCJISIMH, HAIIPHUKIIA, KIITHHHAMH
KynpTypamu. KoHIemninist BoCKOHaIeHHS, 3MEH-
meHHs Ta 3aMinu (aHmi. refinement, reduction
and replacement) chOrogHi BijoMa SIK MPaBUIIO
TphoX «R» (anm. 3Rs), a MmeToau, 110 ii BUKOPH-
CTOBYIOTb, Ha3UBalOTh AJIbTEPHATUBHUMHU [9].
[ToTy>)KHUM CTUMYJIOM JO PO3BHUTKY KOHIICTIIIii
3Rs Ta aJIbTEpHATUBHOTO TECTYBaHHS CTaB MiX-
HapOJHUK pyX 3a TpaBa TBapWH, OCHOBHE
3aBIaHHS SIKOTO — 3amoOiraHHs XOPCTOKOCTI,
MOTAHOMY CTAaBJICHHIO 70 TBapHH, 3MEHIIICHHIO
iXHIX CTpakaHb, a TAKOK BUKOPHUCTAHHIO TBa-
PUH IJIs TOTPEO JTFOTUHU.

Y 2009 pomi B kpainax-wieHax €C Oymu
npunuHeHi pociipkenHs [IKII Ha TBapuHax,
HE3BKAIOYM HA TE, [0 BOHU CTAHOBUJIH JIUIIIC
0,05 % Bix 3araJbHOTO OOCSTY BHKOPHCTAHHS
TBapuH y nomionux minsax. [Ipuamun 3Rs, Oys
3BEIIEHUH JI0 €MMHOTO Mmiaxomy — R, abo moBHa
3aMiHa TBAapHWH, 110 3pOOMII0 KOCMETHYHY TIPO-
MUCJIOBICTh OCHOBHHMM JIBUTYHOM 1HHOBAIlIH Y
cdepi anbTepHATUBHUX METOMIB TECTYBaHHS.

TectryBannus TIKII Ta ixHiX IHTpemieHTIB Ha
TBapuHax y €C Oyno 3a00pOHEHO BiAMOBITHO
1o Pernamenty (€C) Nel1223/2009 [9]. V 2010
poui €C anantyBaB JlupextuBy 2010/63/ EU
JUTSL 3aXKMCTY TBApHH, SIKi BUKOPUCTOBYIOTHCS B
HaykoBHX HUIAX [16]. MeTa — MOCHIUTH 3aKO-
HOZ[ABCTBO OO TIOJTITTIIICHHST z[o6p06yTy TBa-
pUH, sKi BHKOPHCTOBYIOTBCS I JOCIIIIB Ta
TecTyBaHHS O€3MeKu XiMiuHOi, (hapmarieBTHY-
HOT, KOCMETUYHOI IPOAYKIIii, & TAKOK BBEICHHS
B 3akoHOAaBcTBO €C mpuHIumiB 3Rs Ta pexu-
MIB BHKOPHUCTaHHsS TBapuH. JlupekTuna
2010/63/EU Ha moBHY cuiy modana JisTH 3 |
ciunst 2013 poxy, BHACITIIOK YOTO BEITUKI KOCMeE-
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Regulations on Cosmetic Products [14],
states that the toxicological assessment of
ingredients should be the primary basis for
evaluating product safety. Thus, toxicologi-
cal safety should primarily be determined
during the study of individual components,
and only in specific cases during the exami-
nation of the finished product (for example,
when components interact synergistically or
potentiate each other's effects).

In the modern world, alternative methods
for assessing the PCP safety play an impor-
tant role. The term "alternative methods"
emerged after the publication of The
Principles of Humane Experimental
Technique by W.M.S. Russell and R.L.
Burch in 1959 [15]. The authors argued that
toxicological experiments should be
improved to minimize pain and stress, reduce
the number of animals used, or replace them
with non-animal models, such as cell cul-
tures. This concept became known as the 3Rs
Principle (refinement, reduction, and
replacement), and methods adhering to it are
termed alternative methods [9]. A powerful
stimulus for the development of the 3Rs con-
cept and alternative testing has been the
international animal rights movement, whose
primary goal is to prevent cruelty, mistreat-
ment of animals, reduce their suffering, and
limit the use of animals for human purposes.

Testing of cosmetic products and their
ingredients on animals in the EU was
banned under Regulation (EC) No.
1223/2009 [9]. In 2010, the EU adapted
Directive 2010/63/EU to protect animals
used for scientific purposes [16]. The goal
was to strengthen legislation aimed at
improving the welfare of animals used in
experiments and testing the safety of chemi-
cal, pharmaceutical, and cosmetic products,
as well as to incorporate the 3Rs principles
and animal use regimes into EU legislation.
Directive 2010/63/EU fully came into force
on January 1, 2013, which led major cosmet-
ic corporations and companies to establish
their own scientific and research centres
dedicated to the implementation and devel-
opment of alternative research methods,
excluding animal testing.
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TUYHI KOHIIEPHU Ta KOMIIaHii 3MyIlI€HI CTBOPIO-
BaTH CBOi HAayKOBI Ta AOCIIIHUIBKI LIEHTPH, 110
MajJM 3aiiMaTucs BIPOBAKEHHSIM Ta PO3BUT-
KOM aJbTEPHATUBHUX METOMIB JIOCIIIKEHHS,
BUKJIIOYAIOUM T€CTyBaHHS Ha TBapUHAX.

3 6epesns 2013 poxy no cepu q0CHTIIKEHHS
oesneku IIKII B €C yBiiilIoB HOBUU TEepMiH
«METOJIOJIOTISE HOBOTO Tiaxoxy» (aHmi. New
approach methodology, NAM) 11 no3Ha4eHHs
OyIb-sIKOT TEXHIKH, METOAOJIOrii, miaxomy abo
iXHbOI KOMOiHaIlii, 1110 HE CTOCYIOThCSI TBAPHH 1
MOXYTb OyTH BUKOPHUCTaHI [Jii OTPUMaHHS
JAHUX MPO XIMIYHY HeOe3MeKy Ta OLIHKY PU3H-
kiB. NAM ckiagaeTbCcsi 3 TpaJAMIIHHUX TECTIB
«in vivo/ex vivoy (Ha >KMBHUX KJIITHHAX, BUIIy4e-
HUX 3 OpraHi3My), MeToAIB «in chemico» (¢pi3u-
KO-XIMIYH1 BJAaCTHBOCTI), METOIIB «in silicoy
(BUKOpPHUCTaHHS 00YHMCITIOBAIbHUX TPUBUMIPHUX
Mojieneit), (i31010r14HO 3aCHOBAHOIO MOJIEIIO-
BaHHS TOKCHUKOKIHETHKHU. 3a3Hau€Hl METOAH
MOBUHHI MOEJIHYBATUCA 32 JJOTIOMOTOI0 MAXOIY
Ha OCHOBI BaromocTi Joka3iB (aHri. Weight of
evidence, WOE), icTOpUYHMX JaHUX TBapHH,
pe3yabTarax KJIIHIYHUX BUNPOOYBAaHb Ta JTAHUX
O10MOHITOPHHTY (SIKIIIO MOKJIUBO) [10].

3akoHomaB4a 0a3a g IMIUIEMEHTALlI] BUILIE-
3a3HaYEHUX METOJIB CKJIAJA€ThCS 3 HACTYIHUX
nokymenTiB: JupextuBa 2010/63/EU (3axuct
TBapUH, SKi BUKOPUCTOBYIOTHCS 3 HAyKOBHUMH
uisimu [16]; Permament (€C) Ne 1907/2006
(REACH) u1ono tectyBaHHSI XIMIYHHX CIIOJIYK
[17]; Permament Ne 440/2008/€C-OECD TG-
ISO-INVITOX [18]; European Pharmacopoeia,
June 2012 [19]; Pernament (€C) Nel223/2009
«IIpo  kocmeTmuHy  mpoaykuioo»  [9].
Hanpukinazn, ceoroHi KJt040BYy poJib Y po3poo-
i, Bajgijamii Ta BU3HAHHI aJIbTEPHATUBHUX
MmetoziB B €Bpornerickkomy Corozi (€C) Biir-
pae €BponeiicbKuil LIEHTp 3 BaJlialli albTepHa-
tuBHUX MeToJiB ECVAM (European Centre for
the Validation of Alternative Methods). ¥ 2010
potii ioro posib Oyna Bu3HaYeHa B JlupexTusi
2010/63/EU npo 3axucT TBapuH, L0 BUKOPH-
CTOBYIOTBCSI B HAYKOBUX LIIAX. Y 3B 3Ky 3 LIUM
ECVAM npusnaueHo pedepentHoro Jadboparo-
pi€l0 3 aJbTEpPHATUBHUX BUMNPOOYyBaHb HA TBa-
punax mig Ha3Boro (EU Reference Laboratory
for alternatives to animal testing, EURL
ECVAM). AHanoriyHuMu OpraHi3aimisiMu B
CHIA e ICCVAM (Interagency Coordinating
Committee on the Validation of Alternative
Methods), B Snonii — Japanese Center for the
Validation of Alternative Methods (JaCVAM),
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Since March 2013, a new term 'new
approach methodology" (NAM) has entered
the realm of PCP safety research in the EU.
NAM refers to any technique, methodology,
approach, or combination thereof that does
not involve animals and can be used to
obtain data on chemical hazards and risk
assessment. NAM includes traditional tests
in vivo/ex vivo (on living cells extracted
from the body), in chemico methods
(physicochemical properties), in silico meth-
ods (use of computational 3D models), and
physiologically-based toxicokinetic model-
ling. These methods should be combined
using a weight of evidence (WoE) approach,
which incorporates historical animal data,
clinical trial results, and biomonitoring data
(if available) [10].

The regulatory framework supporting
these methods includes: Directive
2010/63/EU (animal protection in scientific
research) [16], Regulation (EC) No.
1907/2006 (REACH) (chemical testing
requirements) [17], Regulation No.
440/2008/EC-OECD  TG-ISO-INVITOX
[18], European Pharmacopoeia, June 2012
[19], Regulation (EC) No. 1223/2009 on
cosmetic products [9]. For example, nowa-
days, the European Centre for the Validation
of Alternative Methods (ECVAM) plays a
key role in the development, validation, and
recognition of alternative methods in the
European Union (EU). In 2010, its role was
defined in Directive 2010/63/EU on the pro-
tection of animals used for scientific purpos-
es. As a result, ECVAM was designated as
the EU Reference Laboratory for alterna-
tives to animal testing (EURL ECVAM).
Similar organizations in the United States
include ICCVAM (Interagency Coordinating
Committee on the Validation of Alternative
Methods), in Japan — the Japanese Centre for
the Validation of Alternative Methods
(JaCVAM), and in South Korea — KoCVAM.

In Ukraine, the Technical Regulations
(TR) on Cosmetic Products was approved by
the Cabinet of Ministers Resolution No. 65
dated January 20, 2021 [20]. However, due
to the martial law and the potential creation
of additional technical burdens on market
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Kopei — KoCVAM.

B VYkpaini Texaiuyamii peraMent (TP) 6e3me-
KU KOCMETHYHOI npoz[yKuu 3aTBEpAKEHUIN
[ToctanoBoro KMY Ne 65 Bix 20.01.2021 [20].
[Ipote, 3 omIsiAy Ha BOEHHHUI CTaH Ta IMMOTCHITIHE
CTBOPEHHS JIONATKOBUX TEXHIYHUX HABAHTAKEHb
Ha OMEpaTopiB PUHKY, YPSAA YXBajHMB PiIICHHS
BiITepMiHyBaTu HAOpaHHS YMHHOCTI TeXHIYHOTO
periaMeHTy Ha KOCMETHYHY MPOAYKIIo 10 3
ceprast 2024 poKy Ta 3alpoOBAAUTH TIEPEXiTHUN
Nepiof AJIs OTepaTopiB pUHKY KOCMETHUYHOI MPO-
aykii 1o 3 ceprast 2026 poky [21].

3anumuiaucs  JII0OYUMH  HOPMH  3aKOHY
VYkpaiam Bim 19.11.1992 p. Ne 2801-XII
«OCHOBH 3aKOHOAABCTBA YKpaiHU MPO OXOPOHY
3mopoB's» (pemakmis Bim 31.12.2017 p. Big-
noBiAHO 10 3akoHy Ykpaiam Bim 14.11.2017 p.
Ne2206) [22], ACaunlliH 2.2.9.027-99 «Cani-
TapHI TpaBUja Ta HOPMH O€3MEKH MPOMYKIIil
nappyMepHO-KOCMETUYHOI  MPOMHCIOBOCTI.
Jlep>xaBHi caHiTapHI MpaBuia Ta HOPMM» [23].

3rigno 3 Bumoramu TP ekcmepr, ormiHio04M
oe3neunicts [1KII, moBuHEH HamgaTH TOKCHUKOJIO-
riYyHUN Tpodie pedoBuH, Mo MicTAThes B [TKIT
Ta BIAMOBIAHI TOKCHUKOJOTIYHI TMOKA3HUKH.
OcobnuBa yBara MpUIUTSIETHCS OIIHII MICIIEBOI
Iii (moapa3HeHHs MIKIpY Ta O4eid, CEHCHOLTI3atlist
MIKipH), 32 HEOOXiTHOCTI — POTOTOKCHYHOCTI.

Biamosigao o TP orminka MicieBoi TOKCHY-
HOCTI 3[IHCHIOETbCA JUINE 3 BUKOPUCTAHHIM
aJIbTepHAaTUBHUX METOJIIB.

1. MeToax BHU3HAYEHHS TOKCHYHOCTI Ha
KypsiYuX eMOpioHAX BIPOBAIKEHNH 3aMicTh
metroaiB Eye irritation testing, HET-CFM
Assay, 1110 3aCTOCOBYBAIIHCA 3 1938 p. 3 omiHKHM
TOZIPa3HIOK0YO] i1 Ha KOH'IOHKTHBI1 04Yeil KpOJH-
kiB. CyTHICTP HOBOTO METOJY OLIHKH TOApa3-
muBoi aii I[1IKII 3 BukopucTaHHSIM XOpioaJaHTO-
imHOT MEMOpaHu Kyps4oro eMOpioHa MoJIsrae y
BHU3HAUYCHHI] (baKTy BUHHUKHEHHS CYIHMHHOTO
TOIIKOKCHHSI XOpi0anaHTOICHOT MeM6paHI/I y
Bl,Z[HOBlI[L Ha BIUTUB MPOOH, 110 ,I[OCJ'III[)Ky€TI>CH
Came 11e 1 € MOKa3HUKOM MOTEHIIay AaHO1 Mpo-
JYKIIii, 91 TOMIKO/KYE BOHA CIIM30B1 000JIOHKH,
30KpeMa O4en.

2. MeToa BU3HAYEHHA TOKCHYHOCTI «SKkin
Corrosion Testing» (Corrositex Membrane
Barrier Test Method) 3anpoBamxenuii
3aMiCTh BU3HAYE€HHSI WIKiPpHO-MOAPA3JIUBOL
Aii HA WKipi TBapHH.

BukopucToByIOTh:

a) Kynerypu ximitun. [onoBHOI0O mepeBaroro
JTAHOTO METO/y € OTPUMAaHHS KUIbKICHOTO MOKa3-
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operators, the government decided to post-
pone its implementation until August 3,
2024 and to introduce a transitional period
for market operators of cosmetic products
until August 3, 2026 [21].

The provisions of the Law of Ukraine
dated November 19, 1992, No. 2801-XII
Fundamentals of the Legislation of Ukraine
on Health Protection (as amended on
December 31, 2017, according to the Law of
Ukraine dated November 14, 2017, No.
2206) [22], and DSanPiN 2.2.9.027-99 State
Sanitary Regulations and Product Safety
Standards for the Perfumery and Cosmetic
Industry [23] remain in effect.

According to the requirements of the
Technical Regulations, an expert, when
evaluating the PCP safety, must provide the
toxicological profile of the substances con-
tained in the PCP and the corresponding tox-
icological indicators. Special attention is
paid to the evaluation of local effects (skin
and eye irritation, skin sensitization), and, if
necessary, phototoxicity.

According to the Technical Regulations,
the evaluation of local toxicity is carried out
exclusively using alternative methods.

1. The method for determining toxicity
using chicken embryos was introduced as
a replacement for the eye irritation test-
ing and HET-CFM Assay methods, which
had been used since 1938 to assess the irri-
tant effect on the conjunctiva of rabbit eyes.
The essence of the new method for evaluat-
ing the PCP irritant effect using the chorioal-
lantoic membrane of chicken embryos lies in
determining whether vascular damage
occurs on the chorioallantoic membrane in
response to the test substance. This is the
key indicator of the potential of the product
to damage mucous membranes, including
the eyes.

2. The skin corrosion testing method
for determining toxicity (Corrositex
Membrane Barrier Test Method) was
introduced as a replacement for deter-
mining skin irritation in animals.

It involves:

a) Cell Cultures. The main advantage of
this method is that it provides a quantitative
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HUKA, IKAW JI03BOJISIE MIOPIBHATU 200 mepenoadn-

TH BIUTMB PEYOBHUH, 110 TeCTytoThcs. Ha moyarko-

BUX €Tamax IMpOXOIUTh TECTYBaHHS PEUOBHH Ha

KJIITUHHIN JTiHIi, 1110 IEPEeBUBAECTHCS, HATIPUKIIA],

keparuHouuTiB smoauHu (HaCAT). s Ouibin

JIETAJIbHOTO aHAJII3y MOXYTh BUKOPUCTOBYBATHUCS

KyJIbTYpU MEPBUHHUX KIITHUH, HaIIpUKiai, Gpidpo-

OnactiB smoauHu. KynbTypa JEHIpUTHUX KITHH

JIFOIMHU 3aCTOCOBYETHCS /17151 BA3HAYEHHS CEHCH-

OUTI3yIOUMX BJIACTHBOCTEH mpemapary (MeTon

OECD (2017) Test No. 442E: In Vitro Skin

Sensitisation assays addressing the Key Event on

activation of dendritic cells on the Adverse

Outcome Pathway for Skin Sensitisation) [24].
Po3po06neHo 10cuTh BENUKY KUIBKICTh allb-

TEPHATUBHUX METOJIIB «in Vitroy, ajge HauOUIbII

NOIIMPEHUMH Ta YXHUBAHUMH BBaXKalOThCS

HACTYIIHI:

0) PemonenboBanuii eniiepMic JIOIUHH, 110
€ 0araromapoBo0 MIKIPOIO JIOIWHU, BUPOLIE-
HOIO B J1Tab0oparopii 1151 BUKOPUCTAHHS B €KCIIe-
PUMEHTI 3 OLIHKM MOAPA3HEHHS UIKIPH.
IcHyt0TH KOMEpIIIiiHI HA0OPU PEMOJIEIIHOBAHOTO
eniiepMicy MiJ] TOPrOBUMH Ha3BaMM, TAKUMU SIK
SkinSquaredTM ta EpiskinTM. 3a3naueni
TECT-CUCTEMH CIPUKMAIOTh JIEHATypallio Olika
Ta 3MIHU B KOH(pOpMAIii 1HIIUX MaKpOMOJIEKYI
SIK KIHIIEBY TOUKY, Ha SIKIM OI[IHIOETHCSI TOKCUY-
HUM MOTeHLian cnoiayku. Lleit mpuHImMn BUKO-
PUCTOBY€ETHCS B HACTYITHUX MPOTOKOJIAX:

— OECD (2015), Test No. 430, 431, 439) [25];

— OECD (2004) Test No. 431: In Vitro Skin
Corrosion: Reconstructed Human Epidermis
(Rhe) Test Method [26];

— OECD (2015) Test No. 439: In Vitro Skin
Irritation: Reconstructed Human Epidermis
Test Method) [27].

VYemiiHe BUKOPUCTAHHS JAHOTO METOMLY Mpo-
MUCIIOBUM KoHilepHoM L'Oréal y po3poOri miep-
101 PEKOHCTPYHOBAHOI MOJIEN EMIEPMICY JIFOIH-
Hu B 1979 porii npusBeno A0 odiliiHOro BU3HAH-
Hs 1 g0 Bamigamii momeni EpiSkin™ «in vitro»
€BponenchKol0 pedepeHTHOI0 J1aboparopiero 3
aJIbTEPHATUBHUX BUNPOOYBaHb HA TBapUHAX
EURL ECVAM (anmn. EU Reference Laboratory
for alternatives to animal testing) y 1998 porii.

B) JltoAChKHI POTIBKOMOMIOHUM emiTesii
BUKOPUCTOBYETHCS JUIsl BUSHAYEHHS IMO/Ipa3iiu-
BOi i Ha CiIM30BYy OOOJOHKY odYel (MeTon
OECD (2017), Test No. 492 OECD (2017) Test
No. 492: Reconstructed human Cornea-like
Epithelium (RhCE) test method for identifying
chemicals not requiring classification and label-
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indicator, allowing for comparisons or pre-
dictions of the effects of the substances
being tested. At the initial stages, substances
are tested on a cell line, such as human ker-
atinocytes (HaCAT). For more detailed
analysis, primary cell cultures, such as
human fibroblasts, can be used. Human den-
dritic cell cultures are used to determine the
sensitizing properties of the substance

(OECD (2017) Test No. 442E: In Vitro Skin

Sensitisation Assays Addressing the Key

Event on Activation of Dendritic Cells on

the Adverse Outcome Pathway gor Skin

Sensitisation) [24].

Many alternative in vitro methods have
been developed, but the most common and
widely used ones are:

b) Reconstructed human epidermis
(RHE), which is a multilayered human skin
grown in the laboratory for use in skin irrita-
tion testing. Commercial kits of reconstruct-
ed epidermis are available under trade
names such as SkinSquared™ and
Episkin™. These test systems detect protein
denaturation and changes in the conforma-
tion of other macromolecules as the end-
point, which is used to evaluate the toxic
potential of a compound. This principle is
used in the following protocols:

« OECD (2015), Test No. 430, 431, 439)
[25];

* OECD (2004) Test No. 431: In Vitro Skin
Corrosion:  Reconstructed  Human
Epidermis Test Method [26];

» OECD (2015) Test No. 439: In Vitro Skin
Irritation: Reconstructed Human
Epidermis Test Method [27].

The successful use of this method by the
L'Oréal Concern in the development of the
first reconstructed human epidermis model
in 1979 led to its official recognition and
validation as the EpiSkin™ in vitro model
by the EU Reference Laboratory for
Alternatives to Animal Testing (EURL
ECVAM) in 1998.

¢) Human cornea-like epithelium is used
to determine eye irritation (OECD (2017),
Test No. 492 OECD (2017) Test No. 492:
Reconstructed Human Cornea-like
Epithelium (RHCE) Test Method for
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ling for eye irritation or serios eye damage)
[28]. MeTon OyB po3po0IeHHit K albTepHATHBA
tecty Jlpei3a (o4i kpois) [29].

3. MeToa TOKCHKOJIOIO-riricHiYHOI eKc-
Npec-OliHKM 32 I0MOMOI0I0 JIIOMiHeCLeHTHO-
ro 6aKkTepiajbHOro TecTy. SK TecT-00'€KT y ik
METONUIII 3aCTOCOBYETHCS PEAKTUB JIIOMiHEC-
ueHTHHX OakTepiii E. coli «Exomomy, npusHade-
HUH U CKPUHIHTOBOT OI[IHKHM Ha MPHJIaJl eKo-
JIOTTYHOTO KOHTpOmio «bioToke-10M» 3 ypaxy-
BAHHAM 3araTbHOTOKCHYHOI Ta MOAPA3IMBOL Aii.
Jlanuit MmeTo 3aCHOBaHU Ha 3MiHI IHTEHCUBHO-
cTi OlomroMiHecHeHIli TeHHO-1HXEHEPHOTO
mramy (oTobakTepiii MpW BIUIMBI 3pa3ka, IO
MICTUTh TOKCHYHI KOMITOHEHTH, TOPIBHSIHO 3
KOHTPOJIFHOIO MPOOOI0, 110 HE MICTUTH TOKCHY-
HUX PCUOBHMH. 3MCHIIECHHS 1HTEHCUBHOCTI 0io-
JFOMIHECIEHITIT BiIOYBaEThCS nponopuiﬁHo TOK-
cudgHoMy edexty. IIpi BHBYCHHI TOKCHYHOCTI
XIMIYHHX IHFpe,I[IEHTlB Ta TOTOBOI MPOMYKLIi
JFOMIHECLEHTHUH OaKTepiaJbHUN TECT MOKa3aB
BUCOKHI CTyMmiHb KOpemsuii 3 pesyiabraTamMu
TOKCHKOJIOTTYHHX JOCHTIKEHb Ha 1a00paToOpHUX
TBapHHAX Ta KYIBTypax KIiTuH Jroauau [30].

4. MeTon Ha KyJbTYpPi PYXJIHMBHUX KJIITHH
CIIepMAaTO30i1iB BeJHKOI poraroi Xxymaoom
(BPX). [ocnimkeHHs iHTErpaabHOI TOKCUIHO-
CTi 3 BUKOPUCTAHHSM CIEpPMAaTo30i[diB BEIUKOL
poratoi Xyfo0H 3aCHOBaHE Ha OTPHMAaHHI 300-
PaXKCHHS CIIEPMATO30i/[iB IPH BILTHBOBI HA HAX
3paskiB [IKII y cBiTIi, 110 IPOXOIUTH HA MATPH-
11l 1T POBOI BiicOKaMepu. 3a TOTIOMOTOFO IH -
POBOTO CHTHAJY 31HCHIOETHCS aHaJi3 (BUMIPIO-
BaHHS JIIHIMHUX PO3MIPIB Ta PYXJHUBOCTI) 3
METOI0 OI[IHKM ITUTOTOKCUYHOCTI, SKa MOXKeE
OyTu 3acTocoBaHa SK CAMOCTIHHHI eKcrpec-
MeTon abdo B TOEAHAHHI 3 IHIIAMU METONAMU
TOKCHKOJIOTO-TIT€HIYHHUX JOCIIKEeHb, SKi TIPO-
BoasAThes BiamoBigHo 10 JJCTY EN ISO 10993-
5:2015 «BunpoOyBaHHS Ha IUTOTOKCHYHICTH
ta MP 1.1.0121-18 «Orminka 3arajpbHO-TOKCHY-
HOT il mapdyMepHO-KOCMETHYHOI MPOMYKIIii
MetonoM in vitro» [31, 32]. Metox 3aCTOCOBY-
€TBCS Ul JTOCIIUKCHHS IIAMITYHIB, PiIKOTO
TyaJeTHOTO MWJa, TeNiB AN AYULy, HiHH A7
BaHH, JA€30J0PAHTIB Ta JEMIIATOPIB B a€P0O30JIb-
HIli yIaKoBIN, TyaJIETHUX BOJ Ta JIOCHIOHIB,
3yOHHX TIACT, OTOJICKYBaYiB ISl poTa, mapdy-
MiB, KPEMiB, IE€KOPATUBHOI KOCMETHKH.

Cycnensis criepmaro3oiniB BPX — crangapr-
HUW, MOCTYMHUW Ta JACHICBUA O10JIOTIYHHMA
Martepiaj. 3aMOpOXKeHI KIIITUHU 30epiratoThes B
piakomy a3oti B eMHOCTAX Jlproapa. Lle 3a0e3-
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Identifying Chemicals not Requiring
Classification and Labelling for Eye
Irritation or Serious Eye Damage) [28]. This
method was developed as an alternative to
the Draize test (rabbit eyes) [29].

3. Toxicological-hygienic rapid evalua-
tion method using a fluorescent bacterial
test. In this method, the test object is the
Escherichia coli Ecolume fluorescent bacte-
ria reagent, intended for screening evalua-
tion using the ecological control device
Biotox-10M to assess both general toxicity
and irritant effects. This method is based on
the change in the intensity of biolumines-
cence in a genetically engineered strain of
photobacteria when exposed to a sample
containing toxic components, compared to a
control sample that does not contain toxic
substances. A reduction in bioluminescence
intensity occurs proportionally to the toxic
effect. In the study of the toxicity of chemi-
cal ingredients and finished products, the
fluorescent bacterial test has shown a high
degree of correlation with the results of tox-
icological studies on laboratory animals and
human cell cultures [30].

4. Method using a culture of motile
sperm cells from cattle (bovine spermato-
zoa). The study of integral toxicity using
bovine sperm cells is based on obtaining
images of sperm cells under the influence of
PCP samples in transmitted light on the
matrix of a digital video camera. Using the
digital signal, the analysis (measurement of
linear sizes and motility) is performed to
evaluate cytotoxicity, which can be applied
either as an independent express method or
in combination with other toxicological-
hygienic research methods, conducted in
accordance with DSTU EN ISO 10993-
5:2015 Cytotoxicity Testing and MP
1.1.0121-18 Assessment of General Toxicity
of Cosmetic Products Using the in Vitro
Method [31, 32]. This method is used to
study shampoos, liquid soaps, shower gels,
bath foams, deodorants and depilatories in
aerosol packaging, toilet waters and lotions,
toothpastes, mouth rinses, perfumes,
creams, and decorative cosmetics.

1



OLIHKA BE3IEYHOCTI CITIOKUBUYHNX TOBAPIB

neuye HeoOMeXeHUN TepMmiH 30epiraHHs Ta
ICTOTHO CKOpOYY€ 4ac, HEOOX1THUM AJis MiJro-
TOBKM EKCIIEPUMEHTY. PyXIHBICTH cCycreH3il
CIEPMAaTO301/iB BUKOPHUCTOBYETHCS SIK TECT-
¢byHukuis (puc. 1, a-0).

YyTnuBOCTI 1i€i KyJIbTYpH JOCTaTHbO JIst
OLIHKHU 3arajbHOl TOKCHYHOCTI Ta MICIIEBO-TIO/-
Pa3UBOI i1, JaH1 TECTy KOPEJIOIOTh 3 pe3yJIbTa-
TaMH TOKCHKOJIOTTYHUX JIOCITI/DKEHb Ha TBapHUHAaX.

Ouinka pe3ynbTaTiB  JOCHTIKEHb 3iH-
CHIOETBHCSl TUISAXOM TOPIBHSHHS OJEP:KaHOTO
3HAUEHHS 1HJAEKCY TOKCUYHOCTI JUISl JTOCIIIKY-
BAaHOTO 3pa3ka Ta JOMYyCTUMOTO 1HIEKCY TOK-
cuvHOCTI. [HAEeKC TOoKCMYHOCTI B iHTEepBam 70-
120 % cBiguuth, mo 3pazok I1KII ve cripasise
3araJlbHO-TOKCHYHOI Ta/ab0 IMIKipo-moapasiiu-
BO1 jii (IIpY JOTPUMaHHI YMOB BHKOPHCTAHHS
3T1HO 3 IHCTPYKIIEHO.

MeToa ycminiHo 3aCTOCOBYETHCS JJIsT IO CITi/I-
JKEHHS IIAMITyHIB, PIKOTO TyaJeTHOTO MMJIA,
TeJIiB JIJIs AYITY, TIiHU JJI1 BaHH, JI€30/I0PAHTIB 1
JETIATOPIB B a€pO30JIbHIN YMAaKOBIIi, TyaleT-
HUX BOJl Ta JIOCBHOHIB, 3yOHUX IACT, OMOJICKY-
BaviB JIJIsI pPOTA, 3aC001B ICKOPATHBHOT KOCMETH-
k. TexHoNoriyHa KapTa METOMy BHKIAJICHA Y
TabuIi.

Heo0ximHO 3a3HaunTH, IO BapTICTh OJHOTO
BUTNIPOOYBaHHSI HAa KOPOTKOYACHIHM CycneH31iHiH
KYJBTYpP1 PyXOMHUX KJIITUH Ha0araro HUx4a, Hix
Ha IHIIUX KYyJIbTypax KIITHH CCaBIiB, 1110 BUKO-
PHUCTOBYIOTBCS JIJIS ITi€1 METH.

Kpainu, sxi minrpumanu idimiatuy €C
070 3a00pOHU TECTYBaHHS KOCMETHYHUX
3aco0iB Ha TBAapUHAX, BXWJIM 3aXOIiB IIOIO
BJIOCKOHAJICHHSI HAIlIOHAJILHOTO 3aKOHO/IABCTBA
1o HoBux BUMOT. Tak, y Hopgerii icHye 3a60po-
Ha TECTyBaHHS Ha TBapHMHAX HOBUX KOCMETHY-
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The bovine sperm suspension is a stan-
dard, accessible, and inexpensive biological
material. Frozen cells are stored in liquid
nitrogen in Dewar flasks, ensuring unlimited
storage time and significantly reducing the
time required for experiment preparation.
The motility of the sperm suspension is used
as a test function (Fig. 1, a-b).

The sensitivity of this culture is sufficient
to assess general toxicity and local irritant
effects, and the test data correlate with toxi-
cological research results on animals.

The evaluation of test results is per-
formed by comparing the obtained toxicity
index for the sample under investigation
with the permissible toxicity index. A toxic-
ity index in the range of 70-120 % indicates
that the PCP sample does not exhibit general
toxicity and/or skin irritant effects (when
used according to the instructions).

It should be noted that the cost of a short-
term suspension culture of motile cells test is
much lower than that of other mammalian
cell cultures used for this purpose.

Countries that supported the EU initiative
to ban animal testing of cosmetics have
taken steps to improve national legislation to
meet new requirements. For example,
Norway has a ban on animal testing for new
cosmetic products, but this is allowed for
products already on the market, as well as
for certain pharmaceutical preparations used
in cosmetology, such as botulinum toxin
preparations [33]. In Israel, the sale, market-

Puc. 1. Bizyanizauist pyXJiuBoi aKTUBHO-
CT1 KJIITHH y TIPOXiJJHOMY CBIT/Il Ha Mar-
puii nugpoBoi BigeokamepH (a, 0).

Fig. 1.Visualization of motility activity
of cells in transmitted light on the matrix
of a digital video camera (a, b).
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Tabmung / Table

TexHosoriyHa KaApTa A0CTiI:KEHHS HUTOTOKCUYHOCTI HA cnepmarto3oigax BPX /
Technological map for cytotoxicity testing on bovine spermatozoa

Yac (xB.) / .
. ( ) ETtanu nocaimkennst / Stages of research
Time (min)
00:00 [IpuroryBanus matkoBoi cycrnen3ii kit / Preparation of the cell suspension
[IpuroryBanHs poO6OYNX 1 KOHTPOIBHOTO Ta JOCIIAHUX 3pa3KiB, MEPEeMilIeHHs 3pa3KiB y
00:10 karinsipu / Preparation of working, control, and experimental samples; transferring sam-
ples into capillaries
00:20 BumiproBaHHs pyXJIMBOCTI CyCHeH3ii criepMaro30inis /
' Measurement of sperm cell motility
OO0uncieHHs pe3yNbTaTiB BAMIPIOBaHHS: aBTOMAaTHYHE O0UMCIICHHS 1HAEKCY TOKCHYHOCTI
02:50 Ta koedimienty Bapiarii. Otminka pesynasratiB / Calculation of results: automatic calcula-
tion of toxicity index and variation coefficient. Evaluation of results

HUX 3ac00iB, aje e J03BOJICHO I TUX BHPO-
0iB, 1[0 BXKE € HA PUHKY, & TAKOXK ISl OKPEMHUX
(apMaleBTUYHUX TpenapariB, SKi BUKOPUCTO-
BYIOTHCSI B KOCMETOJIOT1i, HAPUKJIIaJ, pernapa-
Tn 60Tynotokcuny [33]. B I3paini 3a0opoHeHwmit
PO, MAPKETHHT Ta IMIOPT BCi€T KOCMETHUKH
Ta MUWHUX 3ac00iB, MPOTECTOBAaHUX HA TBApH-
Hax, MOAIOHI MPUHIIMIM BOPOBAKYE [HIIA Ta
Typeuunna. ¥ Hogiit 3enanaii TecTyBaHHsS Ha
TBapMHAX 3a00pPOHEHO, BTIM JO3BOJICHUM
IMIIOPT KOCMETHKHM, SKa MpOWIuIa HOro.
3a0opoHa TecTyBaHHS Ha TBApWHAX BIIPOBAJIKE-
Ha y [liBnenniii Kopei mpote, 10CiiIKeHHS KOC-
METUYHHX 3aCO0IB Ha TBapWHAX TPHUBAIOTH. Y
Kurai [1KII noxinsieTbest Ha 3arajbHy Ta CIIEIi-
aJbHY, a TOTIM J1alll TOAUISETHCS 3aJIEKHO BiJl
Kpainu-BupoOHuka. 3 2014 poxy BuUMOTrH [0
TECTyBaHHS Ha TBapuWHaxX OynM CKacoBaHI IS
JIOMAIITHhO1, HECIMEeNiaJIbHOI KOCMETUKH, SIKY
MOKHa OyJ10 BBaXKaTH HEIIKIJIMBOIO uepes3 0e3-
neKy OuiHKM pusuky. Y 2016 poui [lepkaBne
YOPaBIIHHS Xap4OBHUX MPOIYKTIB 1 METUKAMEH-
tiB Kutato (CFDA) npuiinsano anani3 ¢oTOTOK-
cuanocti 3T3 NRU, odimiitHo Big3HaYMBIIN
nepire peryisiTiBHE MPUAHATTI Kutaem anb-
TEPHATUBHOTO MeToAy Juisi KuTalchbkux cTaH-

JapTiB OE3MEeKU Ta TEXHIYHUX CTaHIAPTIB IS
kocmetuku (STSC) [34-36].

BucnoBku

1. 31 ciunas 2026 poky B YKpaiHi po3royHe
niro TexHIYHUN permaMeHT Oe3MeKH KOCMETHY-
HOT mpoxykuii (3arBepmikenuii I[loctanoBoro
KMY Ne 65 Bixg 20.01.2021 p.), 1m0 € neBHUM
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ing, and import of all cosmetics and cleaning
products tested on animals are prohibited,
and similar principles are being implement-
ed in India and Turkey. In New Zealand, ani-
mal testing is banned, but the import of cos-
metics that have undergone such testing is
allowed. South Korea has implemented a
ban on animal testing, although cosmetics
research on animal continues. In China,
PCPs are divided into general and special
categories, and further divided depending on
the country of origin. Since 2014, animal
testing requirements were lifted for non-spe-
cialized, domestic cosmetics that could be
considered safe due to risk assessment safe-
ty. In 2016, the China Food and Drug
Administration (CFDA) adopted the 3T3
NRU phototoxicity analysis, officially
marking the first regulatory acceptance of an
alternative method by China for the Safety
and Technical Standards for Cosmetics
(STSC) [34-36].

Conclusions

1. Starting from January 1, 2026, the
Technical Regulations on Cosmetic Products
(approved by the Cabinet of Ministers of
Ukraine Resolution No. 65 dated January 20,
2021) will come into effect in Ukraine,
which presents a certain challenge for opera-
tors in the PCP market. The research proto-
cols used in the EU will need to undergo a

79
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BUKJIUKOM [y omeparopiB punky [IKII.
[IpoTokonu AOCIIKEHb, IKI BUKOPUCTOBYIOTh-
cs B €C, MaroTh NPONTH HENPOCTUH Tepioj rap-
MOHI3alli 3 JiF0YUM 3aKOHOJIAaBCTBOM YKpaiHU
Ta aJanTarii 0 yMOB HaI[lOHAJIHLHOTO PUHKY.

2. BrnpoBaJKeHHS aJbTEPHATUBHUX METO-
niB orinku 0e3neku [IKII croromui yckmagHeHO
yepe3 HEeJTOCKOHAICTh 1CHYIOUOi HalllOHAJIbHOI
HOpPMaTHBHO-3aKOHOAaBuoi 0azu. Tak, mopsaok
nposeneHHss MBJl mae peryimtoBaTucs 3aKOHO-
JABUUMU akTaMu YKpaiHu (3rigHo 31 cT. 45
3akony Ykpainu «IIpo oxopoHy 310poB's»), sKi
JIOC1 HE pO3pOOIeHi.

3. VY 3B’s3Ky 3 TUM, 1110 TPUBUMIPHI MOJIENI
HITYYHOT LIKIPU Ta POTIBKU OKa HE BUPOOISIOTh-
csl B YKpaiHi, KJIITHHHI JIiHII MOXYTb IOCTaBJIsI-
TUCh BUKJIIOUHO 3-32 KOPJIOHY, 1110 ITPH TPUBAJIO-
My TPaHCIOPTYBaHHI BIUIMBAE HA IXHIO SIKICTh.

4. BwuzHaueHHs JIOCTOBIPHOCTI pe3yJIbTaTiB
nociipkensb 3 6esnexu [IKIT marots 31iicHIOBa-
TUCS B KIJIbKOX aKpEIUTOBAaHUX Jaboparopisx,
10 BUKOPUCTOBYIOTh CTaHAApTHI (KaiaiOpoBaHi)
HAaOOpH XIMIYHUX PEYOBHH, a TAKOXK KIITHHU Ta
TKaHWUHH, 110 HAJIXOIATh 13 €IMHOTO JIKEpena.
Taxa naboparopHa Mepexa B YKpaiHa CbOrO/iHI
BIJICYTHS.

5. BrpoBajKeHHs albTEpPHATUBHUX METO-
niB 3 orinku 6e3neku [IKII B Ykpaini notpedye
KOHCEHCYCY MDXK JEpXKaBHUMHU PETYITIOIOUHMHU
opraHamu, HayKOBO-JIOCJIIJIHUMU YCTaHOBaMH,
BUPOOHMKAMU Ta 1H. Y NMHUTAHHSX HAJIEKHOTO
BUKOHaHHS npoueayp TeXHIUHOro periaMenry i
JOTPUMAHHS BUMOT CUCTEMH KOHTPOJIIO SIKOCTI
Ta BIJMOBITHOCTI HAIIIOHAJIBHUX MPOTOKOJIIB JI0
cranaaptiB €C.
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