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BE3MEYHICTb AJ19 CMOXXUBAYIB CYMACHUX
COHLEE3AXUCHUX 3ACOBIB:
TEHAEHLLI, BUMOTU TA PEANII

PE3IOME. 3pocmanns nowupeHocmi paxy wxipu npugepmae nuivHy ysaey nikapie 0o yici npoonemu. Tak, abu 3anobiemu ybomy
3aX60PI0BAHHIO MPeba 3A0XOYY8AMU GUKOPUCIAHHS COHYE3aXUCHUX 3aco0i Hacenennam. Conyesaxuchutl gaxmop (anen. Sun
Protection Factor, SPE,) — ye ocnognuii opienmup subopy HeobXiono2o pieHs 3axucniy 6 ymosax inconsyii. Miscnapooui pexomenoayii
CXBAMIOIONb 3ACMOCYBANHS NPENApAMig i3 BUCOKUMU COHYe3axucHumu nokasnuxamu (SPF 3acoou). Ane na npaxkmuyi peccmpyiomucs
HeNnoOOUHOKI UNAOKU HeOOCMOBIDHOCHI IHGOpMAyIi 8i0 BUPOOHUKIE KOCMEMUYHUX 3AC00i8.

Mema. [Tioguwumu epexmusnicmo ma 6e3nexy 3acmocy8anHs COHYE3AXUCHUX 3aC00I8 WTAXOM (PopmyeanHs peKomeHOayill Ha nio-
cmasi ananizy ykpaincokozo punky SPF 3acobis.

Mamepianu ma memoou. Ilposedeno pempocnexmusnutl anaiiz cmameti 00CIiodicenb, wo micmamvca 6 6azax danux PubMed,
MEDLINE, EMBASE, Cochrane ma Scopus; 0anux i3 6iOKpUmux 0xcepei, o Xapaxmepusyiomos KOCMEmoNo2iuHutl puHox Ykpainu,
BUKOPUCIAHO MEMOOU CUCTEMHO20 M NOPIGHATBHOZ0 AHANI3IE.

Pesynemamu. Yiompaghionemose sunpominioganHs — 00uH i3 OCHOBHUX (PAKMOPIB, WO CHPULUHAE PO3BUINOK OHKONPOTI(epamusHux
3ax60p06ans wWKipu 8 1oouHu. Omoice, pak WIKIpU € NOWUPEHOK OHKONIOZIUHOI NAMOLORIEI ceped HACeNeHHs, d ) BUNAOKY Meld-
HOMU — 8302071 OCHOBHULL MpueepHuli pakmop. 3anodizmu nossi ma po3eUMKo8i YUX 3aX60PIOBAHL MONCHA BUKOPUCHIOBYIOUU COHYe-
3axuchi npenapamu. Ilepsunna npoginakmuxa paxy wxipu gionogioac cmpamezisim npogioHux MeouuHux opeanizayit. Bonu niom-
8epoocyroms neoOxionicmy euxopucmannsi SPF 3acobie i3 eucokumu nokasnuxamu saxucmy (eucoxuti SPF noxasnux). Pasom 3 mum
COHYE3AXUCHI KOCMEMUYHi nPOOYKmu, Hasimv 3 00Haxkoeum uuciom SPF, maiomo pizHi nOKazHUKU eqheKmusHOCi 8 yMo8ax iHconayil.
Bucnosoxk. Ynompagionemose sunpomintoeants — 0CHO8HULL (PAKMOp PO3GUNKY METAHOMU, OA3ATbHOKIIMUHHORO | NIOCKOKIIMUHHO-
20 pakie wiKipu. BukopucmarHs conyesaxuchux 3acobis HudICye wKionusuti eniue yismpagionemosozo (Y®) eunpominosanns. b
DEKOMEHOYIOMb MIHCHAPOOHI MeduuHi opeanizayii. Cbo200Hi iXHE BUKOPUCIAHHA HADYBAE NONYIAPHOCHI ceped HACeleHHs, npone
nompe6ye 3aKpiniienuss HeoOXiOHOCHI KOHMPOTIO 3 HUMU HA 3AKOHOOABYOMY DIiGHI.

Knrouosi cnosa: conyesaxucni sacoou, SPF, SPF 3acobu, ynempagionemose unpominioganHs, COHye3axuchi Qiempu.
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CONSUMER SAFETY OF MODERN SUNSCREEN PRODUCTS:
TRENDS, REQUIREMENTS AND REALITIES

ABSTRACT. The increasing incidence of skin cancer is prompting health professionals to encourage the population to use sun pro-
tection products. Sun Protection Factor (SPF) as an indicator is the main criterion for choosing the necessary level of protection under
the insolation conditions. International recommendations approve the use of preparations with high sun protection factor indices (SPF
products), but in practice, frequent cases of inaccurate information by manufacturers of cosmetics have been registered.

Aim. To enhance the effectiveness and safety of sun protection products use by developing recommendations based on an analysis of
the Ukrainian market of SPF products.

Materials and Methods. A retrospective analysis of research articles from PubMed, MEDLINE, EMBASE, Cochrane and Scopus data-
bases were performed, open sources data which characterize the cosmetology market of Ukraine were analysed, methods of system-
atic and comparative analysis were applied.

Results. Ultraviolet radiation is one of the main factors that cause the development of oncoproliferative skin diseases in humans,
which makes skin cancer a common oncological pathology among the population, and in the case of melanoma it is generally the main
trigger factor. The appearance and development of these diseases can be prevented by using sun protection products. Primary skin
cancer prevention corresponds to the strategies of leading medical organizations, which confirm the need to use SPF products with
high protection factors (high SPF index). At the same time, cosmetic sun protection products, even with the same SPF value, demon-
strate different performance indicators under insolation conditions.
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Conclusion. Ultraviolet radiation is a major factor in the development of melanoma, basal cell and squamous cell skin cancers. The
use of sun protection products reduces the harmful effects of ultraviolet (UV) radiation and is recommended by international medical
organizations. Nowadays, their use is gaining popularity among the population; however, the need to control them at the legislative

level has to be addressed.

Keywords: sun protection products, SPF, SPF products, ultraviolet radiation, sunscreen filters.

Beryn. lopoky B TpaBHi B 6ararbox Kpai-
Hax CBITY BIJI3HAYaOTh MICSIb 0013HAHOCTI
IIOJI0 paKy IIKIpU — OAHIET 3 HAWUTIOMIMPEHI-
IUX TPyH OHKOJOTIYHUX 3aXBOPIOBAHbD.
MiHic-TepCcTBO OXOpPOHU 370pOB'st YKpainu
iH(popMye, 1m0 32 nanuMu BcecBiTHBOI opra-
HizaIli oxoponu 31n0pos's (BOO3), mporsrom
2022 p. Oyno BusiBieHO moHaxa 1,5 MminbiioHa
HOBUX BUMAJKIB PaKy IIKIPH, CEpe] IKUX Jiar-
HOCTYETBCA MeEJIaHOMa — HaliHeOe3NeuHile
37IOSIKICHE HOBOYTBOPEHHSI IIKIpH, IO PO3BU-
BAETHCS 3 MIrMEHTHUX KIITHH (MEJIaHOLUTIB).

VY Tomy x 2022 pomi y cBiti Oyno giarso-
croBaHo 330 THC. HOBUX BHUIIAJIKIB MEJIAHOMH,
3 ikuX npuoau3Ho 60 THC. OyIM CMEpPTENbHU-
Mmu. 3a iHpopmariero HamionanpHOro KaHiep-
peectpy, B Ykpaini y 2022-2023 pokax Oyio
Brepiie BusiiieHo 5051 BUMagoxk MeTaHOMU,
Ha rmo4arok 2023 p. 3 UM JiarHO30M Ha 00Ti-
Ky niepeOyBanu nonan 31 tuc. oci6 [1].

Sk BiIOMO, OCHOBHOIO NMPUYHHOIO BUHUK-
HEHHS MeJIJaHOMHM, 0a3aJbHOKJIITHHHOI Ta
TJIOCKOKJTIITUHHOI KAPIIUHOM HIKIPU € COHSTYHE
Y® punpomintoBanHsa [2, 3]. BcranosieHo,
10 HAOLTBII TOMITHE 3pOCTaHHS 3aXBOPIOBA-
HOCT1 Ha MEJIAaHOMY BiJOYyBa€ThCs CEpel CBIT-
JIOLIKIPOTO HACEJICHHA KpaiH 3 MOMIPHUM PiB-
HeM iHcoustii. Hanpuknan, Jlarcekuii peectp
paky B 1950 p. 3a10KyMEeHTyBaB OJUH BUIIAJ0K
Menanomu Ha 100 Ttuc. Hacenenns, y 1970 p. —
3 Bunazku Ha 100 THC. HaceneHHs, a MPOrHO3-
HUi nokasHuk Ha 2036 p. cranoButh 50-70
BumnakiB Ha 100 Tuc. HaceneHHs [4].

AHanoriyHa TEHJCHIlSI XapaKTepHa s
6ararpox kpain €C, CIIA, Benukoi bpuranii
Ta iH. Po3ymilouM akTyajabHICTh NUTaHHS,
poboua rpyma eKCHepTiB, A0 CKIamy SKOi
BBIMIIUTM KJIHIMUCTH Ta JOCIHITHUKH 3
Adpuku, AMepuku, A3sii, ABcTpainii Ta €Bpo-
U, Pa3oM 13 HayKOBUMHU TOBapucTBaMu (€Bpo-
nerchbKa acoliarist aepMarooHkosorii, Euro-
melanoma, Euroskin, €Bpomeiicbkka cmijika
MEIMYHUX cremianicTiB Ta BcecBiTHe ToBapu-
CTBO MEJIAaHOMH) CIJILHO C(HOPMYBaIH HAyKO-
BO OOTrpyHTOBaHI pekoMmeHnarii 3 (oTtozaxuc-
Ty SIK CTpaTerii 3amoOiraHHs pakKy MIKipH, a
camMe: JIIOASM 31 CBITJIOK IIKIPOIO, OCOOJIMBO
JUTSIM, CIIIJ 3BECTH JI0 MIHIMyMYy BIUIMB YO

VKPATHCBKUIA )KYPHAJT CYYACHUX TTPOBJIEM TOKCHUKOJIOTTT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2026

Introduction. Every year in May, many
countries around the world mark Skin Cancer
Awareness Month as skin cancer is one of the
most common groups of oncological diseases.
The Ministry of Healthcare of Ukraine
informs that according to the World Health
Organization (WHO), more than 1.5 million
new cases of skin cancer were detected in
2022, among which melanoma — the most
dangerous malignant tumour of the skin,
which develops from pigment cells
(melanocytes) — is diagnosed.

In the same year, 330 thousand new cases
of melanoma were diagnosed in the world, of
which about 60 thousand were fatal.
According to the National Cancer Registry, in
Ukraine in 2022-2023, 5051 cases of
melanoma were detected for the first time,
and at the beginning of 2023, more than 31
thousand people with this diagnosis were reg-
istered [1].

As it is known, solar UV radiation is the
main cause of melanoma, basal cell and squa-
mous cell carcinoma of the skin [2, 3]. It was
established that the most noticeable increase
in the incidence of melanoma occurs among
the fair-skinned population of countries with a
moderate level of insolation. For example, the
Danish Cancer Registry documented one case
of melanoma per 100 thousand population in
1950, in 1970 — 3 cases per 100 thousand pop-
ulation, and the forecast figure for 2036 is 50—
70 cases per 100 thousand population [4].

A similar trend is characteristic for many
EU countries, the USA, the UK, etc.
Understanding the urgency of the issue, a
working group of experts, which included
clinicians and researchers from Africa,
America, Asia, Australia and Europe, together
with scientific societies (European Associa-
tion of Dermato-Oncology, Euromelanoma,
Euroskin, European Union of Medical
Specialists and Melanoma World Society)
jointly formulated scientifically based recom-
mendations on photo protection as a strategy
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BUIIPOMIHIOBaHHS Ta PEKOMEHIYETHCS BKHBa-
TH 3aXOAM 3aXHCTy B pasi, koou YD iHACKC
csrae 3 abo Bumie. YO iHAEKC € CTaHIaPTHUM
MDKHapOJHUM TIOKa3HMKOM Y® BHIIPOMiHIO-
BaHHA. Moro 3HayeHHs MOYMHAOTHCS 3 «0» 1
MOXYTh TepeBulryBaTu «10». Uum OimbIme
YHCIIO0, TUM OiTbIlIe HMOBIPHICTH MOIITKOIKEH-
HS IIKIpHU Ta OY€H 1 THM MEHIIEC 3HaI0OUThCS
qacy, o0 3aBaaTy mKoau [5].

3 MeTor TPOoMUIAKTUKH PaKy MIKIpA MiX-
HApOJHI OpraHi3allii CXBaJIOITh 3aCTOCYBaH-
HS COHIIE3aXHCHUX 3aco0iB (aHmi. Sun
Protection Factor, SPF) i3 Bucokumu coniesa-
XUCHUMH TOKa3HUKaMU. Ajie BUPOOHUKH
TakuX KOCMETHYHHX 3ac00iB HE 3aBXKIHU
HaJIalTh JOCTOBIpHY 1H(GOpPMAIi0 TMpo
CIpaB)KHI COHIIE3aXMCHI BIACTUBOCTI CBOIX
BUPOOIB Ta IXHIO OC3MEYHICTH ISl CIIOKHUBA-
YiB, 1[0 BUSBUB MOPIBHSJIBHUI aHATI3 PUHKY
SPF 3aco0is.

Merta podotu. IligBummtu epeKTHUBHICTH
Ta Oe3IeKy 3acTOCyBaHHS COHI[C3aXHCHUX
3ac00iB MIIAXOM (POpPMYBaHHS PEKOMEHIAIIIMA
Ha MIJICTaBl aHaJi3y yKpaiHChkoro puHKy SPF
3ac001B.

Marepiaan ta meroau. [IpoBeaeHo perpo-
CIIEKTUBHHUI aHaJli3 CTarel, JOCIIKEHDb, IO
MicTsaThCd B 0a3ax mannx PubMed, MEDLINE,
EMBASE, Cochrane ta Scopus; nanux i3 Bij-
KPUTHX JDKEPEJI, 0 XapaKTePU3yITh KOCMETO-
JIOTIYHUN PUHOK YKpPaiHW; BUKOPUCTAHO METO-
JIM CHCTEMHOTO Ta MOPIBHSJIBHOTO aHai3Yy.

Pesyabratn  pocaigskenns.  Edextu,
IMOB’sI3aHl 31 BIUIMBOM COHSYHOI'O CBITJIAa
no0pe Bigomi. Tak, ompomiHeHHS mKipun YDA
1 YOB mnpomMeHsSIMH MOXYTb CHPUYHHSATH
COHSYHHUM OIiK, TepeadacHe CTapiHHS, a
TaKoX pak mKipu. KomepiniitHi coHIe3aXnCHI
¢G1IbTpHU 3a3BUYAN MICTATH Y COO1 KOMIIOHEH-
TH, 371aTHI Bi1OUBaTH a00 mormuHatu YO cBiT-
70. BoHM MOXYTh MICTUTH, HANPHUKIAI:
HEOpraHivHI OKCUIH, 30KpeMa OKCHJI ITUHKY 1
JIIOKCHJT TUTaHY, a TAaKOXK OpraHiuHI COHIIE3a-
XHCHI 3ac0o0u.

B uinomy, HaceneHHs 310100 3aHETIO-
KOEHE HasIBHUMHU €()CKTaMHU BIUIUBY COHSIYHO-
ro CBITJA, HANPUKIIAL, OITIKOM, II[O0 BHKJIMKAE
HO‘IepBOHlHHSI IIKIPH, HIXK 1HIIAMH, BlSyElHLHO
MEHII TOMITHUMH e(beKTaMI/I TOMy KOMEpITii-
HI COHI€3aXMCHI KOMIO3HIII OLIHIOITHCI 3a
JIOTIOMOTOI0 COHIIe3aXxucHOTO (akropa — SPF.

I3A € Mmiporo yvacy, sikuii HEOOX1THUN IJIs
MOYEPBOHIHHSA IIKIPU MiJl [APOM KOMITO3MIIIT
B MOpPIBHSAHHI 3 HEOOpPOOJIEHOIO WIKIPOIO.
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for preventing skin cancer, namely: people
with fair skin, especially children, should
minimize exposure to UV radiation and it is
recommended to take protective measures
when the UV index reaches 3 or higher (the
UV index is a standard international indicator
of UV radiation. Its values start from “0” and
can exceed “10”. The higher is the number,
the greater is the likelihood of skin and eye
damage and the less time it will take to cause
harm) [5].

In order to prevent skin cancer, internation-
al organizations approve the use of sun pro-
tection products (SPF products) with high sun
protection values. However, manufacturers of
such cosmetics do not always provide reliable
information about the real sun protection
properties of their products and their safety
for consumers, as was revealed by a compar-
ative analysis of the sun protection products
market.

Aim. To enhance the effectiveness and
safety of sun protection products use by devel-
oping recommendations based on an analysis
of the Ukrainian market of SPF products.

Materials and Methods. A retrospective
analysis of research articles from PubMed,
MEDLINE, EMBASE, Cochrane and Scopus
databases were performed; open sources data
which characterize the cosmetology market of
Ukraine were analysed; methods of systemat-
ic and comparative analysis were applied.

The research results. The effects of sun-
light exposure are well known. For example,
exposure to UVA and UVB rays can cause
sunburn, premature aging, and skin cancer.
Commercial sun protection products typically
contain ingredients that can reflect or absorb
UV light, such as inorganic oxides — zinc
oxide and titanium dioxide, as well as organic
sunscreens.

In general, the public is more concerned
about the visible effects of sunlight exposure,
such as sunburn, which cause skin redness,
than about other, less visually noticeable
effects. Therefore, commercial sun protection
formulations are judged by a Sun Protection
Factor (SPF).

The SPF is a measure of the time it takes
for the skin to redden under a layer of the
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Hanpuxnan, SPF 20 nokasye, o mij mapom
KOMITO3MILT Ha mKipi y 2 Mr/cMm? s ii modep-
BOHIHHSI NOTpiOeH mepion dvacy, y 20 pasis
OUTbLIMI TMOPIBHSHO 3 HEOOPOOJIEHOI0 MIKi-
poto. Take MOYEPBOHIHHS BHUKJIUKAETHCH,
rojoBHUM 4uHOM, Y®B npomensmu. Ilpu
IbOMY HE€ ICHY€ BIIIOBIAHOTO (paxTopa uis
ominku edekriB YDA cBiTiIa, HaBITh HE 3Ba-
JKAIO4M Ha Te, 110 OCTAHHE MOXe OyTH OUIbII
HEOE3MEUYHNM Yy JIOBFOCTPOKOBIN NEPCIIEKTHBI.

BinpmricTs coHIE3aXUCHUX 3aCO0IB MOIVIHU-
HAIOTh CBITIO TUIbkM 4yacTuHu YDA 1 YOB
CIEKTpPIB, TOMy Yy BHUMAJKY SKIIO HEOOX1JIHO
OTpPUMAaTU 3aXUCHHUH e(EeKT, 110 OXOIUIIE
YOA 1 YOB cnekrp, He00X11HO 3aCTOCOBYBa-
TU TO€JHAHHS PI3HOMAHITHUX OPTaHIYHUX
COHILIE3aXMCHHUX 3aCO01B.

Jlesxi opraHiuHI COHIIE3aXMCHI 3aco0u Ta
1HII KOMIIOHEHTH COHIIE€3aXMCHHUX KOMIIO3H-
1i¥ € ctabuIpbHUMH B YD cBiTII, 1HIII € CBITIO-
YyTJIIMBUMH, T2 MOXKYTb Micis YO onpomiHeH-
Hs JierpaayBaTd a0o 1HIIIIOBATH JAETpaaalliio
HIIIOTO 1HIPEAIEHTA KOMIIO3UILII.

3pocTaHHsl MOKa3HUKA IMOIIMPEHOCTI paKy
HIKIpY CTUMYJIIO€ MEIUYHHMX MpaliBHUKIB
3a0X0YyBAaTH BHUKOPHUCTAHHS COHLE3aXUCHUX
3aco0iB cepen HaceneHHs. SPF mokasnuk e
OCHOBHHMM OpIEHTUPOM BHOOpPY HEOOX1IHOTO
pIBHSI 3aXUCTy B yMoBax iHcoisuii. Yum BiH
BULIUI, TUM BUIIMM € PIBEHb 3aXUCTY.

BcranoBneno, mo 3axBOpPIOBaHICTh Ta
CMEPTHICTD BiJl MEJIAHOMH CE€peJl HACEJIICHHS 31
CBITIMIM THIIOM IIKipH 3HAYHO BHWINA, HIX Yy
Jronel 3 TEMHUM TUTIOM, HeOe3meka BH3Haya-
€THCS 3a IIKAJOK aMEPUKAHCHKOIO JepMaro-
nora Tomaca b. ®imnmarpika Big I mo IV.
Keparunonurapuuii pak Mae BUII MOKa3HUKH
MOIIMPEHOCTI caMe cepert 0cio 31 CBITIIMM Bi/I-
TIHKOM IIKIpU TOPIBHSHO 3 THUMH, Yy KOTO
IKipa MEHII Yy TJIMBA JI0 BIUIUBY COHIIS TA Ma€
TeMHImMi BiaTiHOK. [lpm mpomy HaibinmbIa
[IJIbHICT, MEJIAHOLMTIB HAa OQWHHUINO ILIOLI
IIKIPH CTIOCTEPITa€ThCs HA MIITHKAX, SIK1 Hak-
YacTille MOTPAIUISIOTH i 10 COHIIS, a came
00IMYYs, TOIOBA T LIHSL.

3a OLIHKaMHU EKCIEepPTiB, y MOy 31
CBITJIOIO IIKIpOIO 710 95 % BUMAIKIB KepaTu-
HOIIMTApHOTO paky mKipu ta 70-95 % mkip-
HUX MEJIAHOM BHUKJIHMKaH1 Y® BUIIPOMiIHIOBaH-
HaM [2, 3]. V 3B’s13Ky 3 UM, 3HAUHY YaCTUHY
BUIAJKIB paKy IIKIpU MOXHA IOIMEPEIUTH,
3MEHIIUBUIM HaaAMIpHUI BB Y® BUIpOMI-
HIOBAHHS 32 JIOMTIOMOTOI0 €()EKTUBHOTO COHIIE-
3axucTy [4].
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composition compared to untreated skin. For
example, an SPF of 20 indicates that under a
layer of the composition of 2 mg/cm? of the
skin it takes 20 times longer for it to redden
compared to untreated skin. This reddening is
caused mainly by UVB rays. However, there
is no appropriate factor to assess the effects of
UVA light, even though the latter may be
more dangerous in the long term.

Most sun protection products absorb the
light of the UVA and UVB spectra only par-
tially. To obtain a protective effect that covers
both the UVA and UVB spectrum, it is neces-
sary to use a combination of various organic
sunscreens.

Some organic sunscreens and other compo-
nents of sun protection compositions are stable
in UV light, others are photosensitive, and may
degrade or initiate degradation of another ingre-
dient of the composition upon UV exposure.

The increasing incidence of skin cancer is
prompting health professionals to encourage
the use of sun protection products among the
population. The SPF index is the main criteri-
on for choosing the necessary level of protec-
tion under the insolation conditions. The high-
er it is the higher is the level of protection.

It has been established that the incidence
and mortality from melanoma among the pop-
ulation with a light skin type is significantly
higher than among people with a dark type,
the danger is determined according to the
scale by American dermatologist Thomas B.
Fitzpatrick from I to I'V.

Thus, keratinocyte carcinoma (Fig. 1) has
higher prevalence rates among individuals
with light skin tones compared to those whose
skin is less sensitive to the sun and is of a
darker shade.

At the same time, the highest density of
melanocytes per unit area of skin is observed
in areas that are most often exposed to the
sun, such as face, head, and neck.

Experts estimate that in fair-skinned popu-
lations, up to 95 % of keratinocyte skin can-
cers and 70-95 % of cutaneous melanomas
are caused by UV radiation [2, 3]. Therefore,
a significant proportion of skin cancers can be
prevented by reducing excessive UV radiation
exposure through effective sun protection [4].
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ChorofHI HE BHKJIWKA€E CYMHIBIB, IO
3acTOCyBaHHS 3ac00iB 3aXHCTy BiJl COHIS €
OJTHUM 13 TOJIOBHMX KOMITOHEHTIB MEPBHHHOI
npodiTaKTUKK OHKOJIOTIYHUX 3aXBOPIOBAHb
mkipu. Lli 3acobum BuIycKawTbes y Gdopmi
KpeMy, CHpero, MyApH, JOockifoHy Tomo. IX
HAHOCSTH Ha MIKipy, a0M mocaaduTu airo YO
BHUIIPOMIHIOBAHHSI COHIIA a00 1HIMX JKeped,
3HHM3UTH BIPOTIAHICTH MIKIIJTABOTO BILTUBY. Y
1962 pomi Buenuii Franz Greiter mpeacTaBuB
KoHIenIito Sun protection factor (SPF), sxa
CcTaja CBITOBUM CTaHAApTOM €(QEKTUBHOCTI
COHIIE3aXUCHIX 3aco01B. Bixromi p03p061<a
SPF HpOILy'KTlB MOCTIHHO PO3BUBAETHCA 1
CydacHI COHIIE3aXHCHI 3aco0u TMOKa3yIoTh
CBOIO €(DEKTUBHICTH 32 YMOBH pallioHATHHOTO
BUKOPHCTAHHS.

[kinmuBa i COHSAYHHUX TNPOMEHIB Ha
mKipy, Ky MalOTh MIHIMI3yBaTH COHIIC3aXHC-
Hi 3aco0H, KpiM PHU3HKY OHKOTCHE3y, — I
COHSIYHI OIiKH, (hOTOCTapiHHS, MIKIpHI BUCH-
naHds a0o TMOJpa3HEHHS, BUKJIHKaHI YO

BUIIPOMIHIOBaHHSAM. BOHU TakoX BilOMi sIK
doromepmarosu.
XapakTepu3yrud  BIUIMB  COHSYHOTO

BUIIPOMIHIOBaHHS Ha JIFOJMHY, CJI1]] 3a3HAYUTH,
mo Y@ BurnpomintoBanHs (100-400 nHanomer-
piB, HM) ctaHoBUTH juiie 5-10 % 3emMHOTrO
COHSIYHOT'O CBITJIA, 3 IKUX HaOaraTo HeOe3Iey-
HimmM € «By» criektp — YOB (280-315 um), Ha
akuil npunagae 5 %, pemry — 95 % npencras-
asie «A» criextp — YDA (315-400 am). O6uaBa
YOB 1 YOA crnekTpu MarTh HIKIJIMBUAN
BIUIMB Ha LIKIpY, asie YOB Ou1blI aKTUBHUH.
Crnekrp YOA, X04 1 MEHIII arpeCUBHUMN, aje
NPUCYTHIN TOCTIHHO, TOMY JUI ONTUMAJIbHOT
nii SPF 3aco0u moBuHHI 3a0e31euyBaTH BUCO-
KU pIBEHb 3aXUCTYy SK Bl yabTpadiosery
UVA, Ttak 1 Big ynerpadionery YOB. SPF
3ac00M TaKOK BUSBWINCA €(DEKTUBHUMU 3 Pi3-
HUMH [TOKa3HUKAMH JIii IPOTHU PO3BUTKY aKTH-
HIYHOTO KepaTo3y, MIOCKOKIITHHHOT KapIIMHO-
MU, GOTOCTapiHHS, 0a3aJbHOKIITHHHOI Kap-
[IUHOMH Ta MPOITAKTUKN MeJTaHoMHU [5].
['0110BHOIO CKJ1a/10BOIO YaCTUHOIO KOMITO3U-
mii kocmeruunux SPF 3aco0iB, sxa MoKe
MICTUTH OJIMH a00 KiJIbKa aKTHUBHUX IHTPEi-
€HTIB — CITOJIYK, SIKi TOTJIMHAIOTH, PO3CIIOIOThH
a00 Bi10uBarOTH YO BUNPOMIHIOBAHHS, € COH-
1e3axucHl (QUIBTPH, SIKI MOAUISIOTHCS Ha JBI
KaTeropii: XimMiuHi (XiMi4HI MOMIHHAYl BUIIPO-
MIHIOBaHHSI CTaporo i HOBOTO TOKOJIIHHS) Ta
¢i3uuHi coHIEe3axucHi GUIbTpU (YyTBOPIOIOTH
3aXUCHUM 1Iap, IKUN TPALIOE IO TUITY A3epKa-
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SAFETY ASSESSMENT OF CONSUMER GOODS

Today there is no doubt that the use of sun
protection products is one of the main compo-
nents of the primary prevention of skin can-
cer. Sun protection products are sold in the
form of cream, spray, powder, lotions, etc.
These are cosmetic forms that are applied to
the skin to lessen the effect of UV radiation
from the sun or other sources, reducing the
likelihood of its harmful effects. In 1962, sci-
entist Franz Greiter introduced the concept of
Sun Protection Factor (SPF), which has
become the world standard for the effective-
ness of sun protection products. Since then,
the development of SPF products has been
constantly evolving and modern sun protec-
tion products show their effectiveness when
used appropriately.

The harmful effects of sunlight on the skin,
which sun protection products are designed to
minimize, in addition to the risk of oncogene-
sis, manifest themselves in the form of sun-
burn, photo aging, skin rashes or irritations
caused by UV radiation, also known as photo
dermatoses.

When characterizing the effect of solar
radiation on humans, it should be noted that
UV radiation (100-400 nanometres, nm)
accounts for only 5-10 % of terrestrial sun-
light, of which the B spectrum — UVB (280
315 nm) is much more dangerous, accounting
for 5 %, the remaining 95 % is represented by
the A spectrum — UVA (315400 nm). Both
UVB and UVA spectra have a harmful effect
on the skin, but UVB is more active. The UVA
spectrum, although less aggressive, is con-
stantly present. Therefore, for optimal per-
formance, SPF products must provide a high
level of protection against both UVA and
UVB ultraviolet rays. SPF products have also
shown to be effective, with different indica-
tors of action, against the development of
actinic keratosis, squamous cell carcinoma,
photoaging, basal cell carcinoma and for
melanoma prevention [5].

The main component of the composition of
cosmetic SPF products, which may contain
one or more active ingredients — compounds
that absorb, scatter or reflect UV radiation, are
sunscreens, which are divided into two cate-
gories: chemical (chemical radiation
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7a, BiI0MBaroun Ta poscitoroun YO npomeHi).

®Di3uYH1 COHIIE3aXUCHI (UIBTPU MPEJCTaB-
JmeHl pgiokcujaoM TuTa”y (nar. Titanium
Dioxide) Ta okcuyiom nuHKy (n1at. Zinc Oxide).

Jliokcu TUTaHy Ta OKCHJI ITUHKY 3a3BUYail
BBOJISITh Y COHILIE3aXHUCHY KOMIIO3MIIIO y BUT-
Al yaerpatoHkux (20-50 HM) yacTok, Tak
3BaHMX MikpopeduekTopiB. Yactku, po3mip
SIKUX cTaHOBUTH MeHIe 10 % TOBXUHN XBUIII
MaJIal04Y0Tr0 CBITIIA PO3CIIOIOTH CBITIIO 3T1IHO 13
3aKOHOM Pejes, BIAMOBIJHO O SIKOTO IHTEH-
CHUBHICTh PO3CISIHOTO CBITJIa 3BOPOTHO IPO-
nopiiiHa OlKBajpary MOOBXKWUHU XBWIl. Sk
HACJIIJIO0K, 3/1€01Ib1I0r0 po3ciooTh YOB cBiT-
70 (TOBKHMHA XBHJII SIKOTO CTAaHOBHUTH Bij 280
710 320 HM) 1 YDA cBITII0 (3 TOBKHHOIO XBUJI1
Bix 315 nmo 400 HM), HIXX BUIUME CBITJIO 3
OUIBIION JOBXHWHOI XBHJb, 3alo0iramdu
COHSIYHUM OITIKaM, 3aJIMIIAI0YHCh HEMTOMITHU-
MU Ha HIKIpI.

3a paxyHOK TBepAMX YacCTHHOK (Di3udHi
COHIIE3aXMCHI (IIBTPU PO3CIIOIOTH 1 BiIOH-
BalOTh Y@ BUNPOMIHIOBAaHHSA, Xo4a JesAKi
CydyacHl TMPOAYKTH 3 HAHOYACTHHOK OKCHIY
MeTaly TaKoX 3JaTHI MONNIMHATH Horo.
Jliokcux TUTaHy Ta OKCHJ] IIMHKY — 11€ XIMIYHO
iHepTHI okcuau MetaniB. Di3uuHi QUIBTPH
3aXUIIAIOTh BiJ CIEKTpa BUIIPOMIHIOBaHHS
Y®B Ta neBHO0 MIpOI0 BiJl BUIUMOIO BHITPO-
MiHIOBaHHs cnektpa Y®A. Ilpenaparu Ha
OCHOBI (Pi3MYHUX PITBTPIB, SIK MPABUIIO, TYCTI,
HEIpPO30pi, MOXKYTh CTBOPIOBATH €(DEKT «BHOI-
JFOBaHHSD OONMUYYS Ta € KOCMETUYHO HEIpH-
WHATHAMM IS OaraThoX JIrome [S].

Ha xocmeTrnuHomy pHHKY YKpaiHU Tpen-
cTaBieHO Oarato OpeHAiB, SKi BUKOPHUCTO-
BYIOTH (pi3uuHi pi1bTpU. 3riAHO 3 JAHUMH BiJI-
KPUTHX JDKepen Ta iHopmallii, Ky 6e3noce-
PelHEO HAZAKOTH BUPOOHUKH, (Pi3uuHI PLIBT-
pH y CKJIaJli COHIIE3aXMCHUX 3aC00IB aKTHBHO
BPIKOpI/ICTOBy}OTB TaKi KOMITaHii sK:

IS Clinical (Eclipse SPF50+) [6],

Zo Skin Health (Sheer Fluid Broad-

Spectrum Sunscreen SPF 50) [7],

HydroPeptide (Solar Defense SPF 50 Non-

Tinted) [8],

OLEHENRIKSEN (BANANA BRIGHT

MINERAL SUNSCREEN SPF 30) [9],

CLINIQUE (Superdefense City Block

Broad Spectrum SPF 50) [10],

[Ipore, mi 3aco0M MOXYTh MaTH HE3a0-
BiJIbHI OpPraHOJENTHUYHI BIACTHBOCTI, BUKJIH-
KaTH BUOUTIOBAHHS IIKIPH Ta HENPUHHATHUIN
eCTeTUYHMI pe3ynbTar. ToMy ocTaHHIM YacoMm
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absorbers of the old and new generation) and
physical sunscreens (form a protective layer
that works like a mirror, reflecting and scatter-
ing UV rays).

Physical sunscreens are represented by tita-
nium dioxide (Latin: Titanium Dioxide) and
zinc oxide (Latin: Zinc Oxide).

Titanium dioxide and zinc oxide are usual-
ly incorporated into SPF products formula-
tions as ultra-fine (20-50 nm) particles, called
micro reflectors. Particles, which are smaller
than 10 % of the wavelength of incident light,
scatter light according to Rayleigh’s law,
which states that the intensity of scattered
light is inversely proportional to the fourth
power of the wavelength. As a result, they
scatter UVB light (wavelengths between 280
and 320 nm) and UVA light (wavelengths
between 315 and 400 nm) more than visible
light with longer wavelengths, preventing
sunburn while remaining invisible on the skin.

Physical sunscreens use solid particles to
scatter and reflect UV radiation, although
some modern products with metal oxide
nanoparticles are also able to absorb it.
Titanium dioxide and zinc oxide are chemical-
ly inert metal oxides. Physical sunscreens pro-
tect against the UVB spectrum and to some
extent against visible UVA radiation. Physical
sunscreens are usually thick, opaque, can have
a ‘whitening’ effect on the face, and are cos-
metically unacceptable to many people [5].

There are many brands that use physical
sunscreens on the Ukrainian cosmetic market.
According to open sources and information
provided directly by manufacturers, physical
filters in SPF products are actively used by
such companies as:

IS Clinical (Eclipse SPF50+) [6]
* Zo Skin Health (Sheer Fluid Broad-

Spectrum Sunscreen SPF 50) [7],

* HydroPeptide (Solar Defense SPF 50 Non-

Tinted) [8],

« OLEHENRIKSEN (BANANA BRIGHT

MINERAL SUNSCREEN SPF 30) [9]

* CLINIQUE (Superdefense City Block

Broad Spectrum SPF 50) [10],

However, these products may have unsatis-
factory organoleptic properties, cause skin
whitening and unacceptable aesthetic results.
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oY 3 SBIATHACS KOMITO3HUIIIT 3 MiKpOHI30-
BaHMMH a00 HAHOYACTMHKAMH, SIKi MICTATh
KOMITOHEHTH niamerpoM MeHmie 100 HM, mio
MOKPAIy€e€ MPO30PICTh 1 KOCMETUYHY IIPH-
HHATHICTH (Qi3MYHUX (UIBTPIB y CKIIAi COH-
e3aXUCHUX 3ac00iB.

Jnst pocsrHeHHST BMIOTO Ioka3Huka SPF
¢isiHi LIBTPH MOXKYTB TOEHYBATH 3 Opra-
HIYHUMH XIMIYHIMH TIOTJTMHAYaAMH. AJIe pe3yIib-
TaTH BUKOPUCTaHHS (Pi3UYHUX (QUIBTPIB Ha
OCHOBI HAHOYACTHMHOK BHKIIHKAIOTh 3acTepe-
JKEHHS II0A0 IXHBOI Oe3neku. Tak, 3aco0m, sKi
MICTSTh HAaHOMIOKCH THTaHy, MOXYTb CIIPHYU-
HUTW HETUIIOBY PEAKINI0 HA COHSYHE BUIPOMI-
HIOBaHHS MOPIBHSHO 31 3BMYAMHUMM (pOpMamu
TOTO K KOMITOHeHTa. [1oB’si3aH0 1€ 3 THM, 1110
CJIEKTPOHU HAHOMETANIB y CKJIall (pI3UUHUX
GIIBTPIB  pO3TANIOBaHI TaKWUM YHHOM, IO
BUKJTUKAIOTh KBAHTOBUM edekT. Takok i gac
BIUIMBY Y@ BUNPOMIHIOBAaHHS, a 1HO/AI HABITbH
0e3 HbOrO, MOJKE BiOYyBaTHUCS] YTBOPEHHS BllIb-
HUX pagukatiB. JloCHipKeHHs MiITBEPIKYIOTh
MOKJTUBOCT] iXHBOTO NMPOHUKHEHHSI B POTOBHIA
map mikipu [5]. Lle 0GymMoBiIeHO THM, 10 TIOTJIH-
HaHHS YO MpoMEeHIB MOXKIIBE 3aBJISKH HAITiB-
MPOBIIHUKOBUM  BJIACTHBOCTSAM  METAy.
30KpemMa, €lEeKTPOHU JTIOKCHIY TUTaHy MalOTb
3/ATHICTb TIEPCXOIUTH 3 BAJCHTHOI 30HM JI0
30HM MpoBiAHOCTI. Lleil mpouec Xapakrepusy-
€TbCS YTBOPEHHSAM BUIBHUX EJIEKTPOHIB 1, SIK
HACNIJIOK, AaKTHUBHUX (OPM KHCHIO (A(DK).
KinmeBumu npoayKramu JaHUX peakiliii € mosiBa
TJPOKCUIBHUX PAJUKAJIiB, HEPOKCHUAY BOIHIO,
CYNEPOKCH/I-aHIOH-PA/IMKAIIIB, SIKI CTaHOBIISTDH
rpyny A®K i nopymrytoth GyHKIIFO KmiThH [11].
v (1)1310110r1qH1/1x ymoBax A®K, mo yrtBOprO-
FOTBCS, 3a3BH4YAil MIBHAKO HEHTPATi3yIOThCS
AHTHOKCUJAHTHUMH  CHCTEMaMH  KJIITHHH.
Hanmipae yTBOpEHHS OKHCIIOBAYiB BUKIIUKAE
JrcOaliaHC MiXK OKCHJIAHTaMH Ta aHTUOKCHTAHT-
HUMH TIPOLIECAMU 1 TPU3BOIAUTH 10 PO3BHUTKY
OKHUCITIOBAJIbHOTO cTpecy. JloBeneHo, mo oku-
CIIIOBAJILHUIM CTPEC CIPUYMHSE BUHUKHEHHS
0ararb0X XpOHIYHMX 3aXBOPIOBaHb Yy JIIONWHHU,
30KpemMa OHKOJIOTTYHuX [12].

3HayHa KUTBKICTh HAyKOBHX JOCIHIKEHBb
MIPUCBSIYCHA BIUTUBY HAHOYACTUHOK THUTAaHY Ha
KJIITHHHI JiHI{ JIOIUHU B €KCIIEPUMEHTaX «in
vitroy. 3okpema, KIITHUHU LIKIPH, KepaTUHO-
IIUTH, MICJsI BIUINBY HAaHOYACTUHOK IIOKCUIY
TUTaHy TPONEMOHCTPYBAIH 3HW)KCHHS >KUT-
TE€3AaTHOCTI Ta 3YMUHKY KIITUHHOTO IMOILTY
[13]. diokcua TuUTaHy 3 PO3MIPOM YaCTHHOK
< 100 HM OyB mpoTecTOoBaHUH Ha JIiHIT MeTa-
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Therefore, recently, compositions with
micronized or nanoparticle components with
a diameter of less than 100 nm have begun to
appear, which improves the transparency and
cosmetic acceptability of physical filters in
sun protection products.

To achieve a higher SPF value, physical fil-
ters can be combined with organic chemical
absorbers. However, the results of the use of
physical filters based on nanoparticles raise
concerns about their safety. For example,
products containing nano-titanium dioxide
can cause an atypical reaction to solar radia-
tion compared to conventional forms of the
same component. This is due to the fact that
the electrons of nanometals in the composi-
tion of physical filters are arranged in such a
way that they cause a quantum effect; in addi-
tion under the exposure to UV radiation, and
sometimes even without it, the formation of
free radicals can occur. Studies also confirm
the possibility of their penetration into the
stratum corneum of the skin [5]. This happens
because of the absorption of UV rays which is
possible due to the semiconducting properties
of the metal. In particular, the electrons of
titanium dioxide have the ability to move
from the valence band to the conduction band.
This process is characterized by the formation
of free electrons and, as a result, reactive oxy-
gen species (ROS). The ultimate by-products
resulting from these reactions are the manifes-
tation of hydroxyl radicals, hydrogen perox-
ide, superoxide anion radicals, which consti-
tute the group of ROS and disrupt cell func-
tion [11]. Under physiological conditions, the
ROS formed are usually quickly neutralized
by the antioxidant systems of the cell.
Excessive formation of oxidants causes an
imbalance between oxidants and antioxidant
processes and leads to the development of
oxidative stress. It has been proven that oxida-
tive stress contributes to the occurrence of
many chronic diseases in humans, including
cancer [12].

A significant amount of scientific research
has been devoted to the effect of titanium
nanoparticles on human cell lines in in vitro
experiments. In particular, skin cells, ker-
atinocytes, after exposure to titanium dioxide
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CTaTUYHUX KIITUH MEJIIAHOMH JIIOAUHH. Y
pe3yJsbTaTi CIOCTEPIragocs 3HM)KCHHS MeTa-
0O0JIIYHOT aKTUBHOCTI KJIITHH Ta IXHBOI IIATO-
TOKCHYHOI BiAmoBial [14].

Bigomo, mo TpuBamgi HACIIAKU OKHCHOTO
CTpecy MPU3BOIATH JO IiJIBUIIIEHOTO PIBHA
MaJOHOBOTO JlaJbJIErily Ta 3HMKEHHS KOH-
HEeHTpalii cyrnepokcuaaucmyTasu. Sk Haci-
JIOK, HAHOYACTUHKU TUTAHY IpPH MICLIEBOMY
HAHECEHHI Ha IWIKIpY MPOTATOM TPHUBAJIOTO
4acy MOXYTb HPU3BOIUTH J10 S(EKTY LIBUIKO-
ro CTapiHHS HJKlpI/I [15]. V HaykoBuX Komax
TPUBAIOTh JIMCKYCIi IIOJI0 MOMKJIMBOTO IpO-
HUKHEHHS HAHOYACTUHOK THUTaHy 4epes
MOIIKOKEHY IKIPY.

CoHI1le3aXUCHI KpeMH 4YacTO HAHOCSTH Ha
HIKIpY, SKa BXE Ii/laBajiaCh arpecUBHOMY
BIUIMBY COHSYHOTO BUIIPOMIHIOBaHHS, Oyna
3HEBOJIHCHA BHACHIIOK 11i Y®-BHMpOMiHIO-
BaHHs, Ma€ 3MIHU 3aXUCHOTO 1Iapy Micis KOoc-
METHUYHHUX Mpouenyp (Hampukiag, XiMIYHUN
niTiHr), abo Oyna mojpa3HeHa (akTopaMu
HaBKOJIMIITHBOTO CEPeAOBHUIIA (BiTEP, MOPChKA
Bo/ma, micok). Ciijg 3a3HauuMTH, M0 Oymab-sKi
3MIHM Yy CKJajal JINiAiB, 10 BHUKJIUKaHI
MOTIKO/KCHHSIMH TITKIPH, MOXKYTh TOPYIIUTH
il Oap’epHy (QYHKIIIIO Ta CIPUATH MPOHUKHEH-
HI0O HAHOYACTUHOK MeTajiB [16].

BukopucranHs HaHOYaCTHHOK B SKOCTI
¢i3nuHuX QUIBTPIB Ma€ CBOT HIOAHCH, SIKI CIIiJT
BpaxoByBatu. Tak, HaHodopmu Qi3UIHUX
GIBTPIB MalOTh HEOJHAKOBI pO3MIpH Ta
XapaKTEPUCTUKH, 10 MOXKE BU3HAYATH IXHIO
TTITO. Hanpnman, JUIsL 3aXUCTY Bix YDA crek-
Tpa, MleOI[I/ICHepCHI/II/I OKCHUJI LIMHKY e(peKTHB-
HIILHIA, HDK TIOKCHJI THTAHY, POTE MEHIII JIi€-
Buil ipotu YOB-BUIIPOMIHIOBAaHHS, SIKE Hal-
OUTBII arpecuBHE. MleOI[I/ICHepCHI/II/I TIIOKCHT
TUTaHy Mae MEHIIUA PO3MIp YAaCTHHOK 1
BUIIMI TOKa3HUK 3aJOMJICHHS, HIX OKCHJ
nuHKY. Ase (oTtoxiMiyHi peakuii (Hi3UUHUX
GITBTpiB MPU3BOASATH 1O TOTO, IO OKCH]
[IUHKY Ta J1I0KCUJ TUTaHy CTalOTh MEHII e(eK-
TUBHUMH SIK COHIIE3aXUCHI 3acodu [17].

He MeH1I BaxJIMBHUM € Te, 1110 COHLIE3aXHC-
Hl KPEMHM 4acTO BHUKOPHCTOBYIOThCS y (hopmi
CIpero, 1 Takuil crnocid 3aCTOCYBaHHS MOXKeE
CIPUYMHUTH TOTEHLIMHI PU3UKH s 3]10-
POB’sl IIIJIIXOM BIMXaHHS HAHOYACTHHOK J110K-
cuay TuTany. lle nuTaHHs CTOCYETHCS €MYJIb-
cii abo MaclIsgHMX CHOpeiB, MIHH, a TaKOX
JUMOK 1 myapu. Po3nuitoBaHi ¢popMu CTaroTh
BCE OUIbLI MOLIMPEHUMM CEpe] CIIOKMBayiB
yepe3 JIErKIiCTh IXHHOTO BUKOpUCTAaHHS [12].
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nanoparticles demonstrated a decrease in via-
bility and a termination of cell division [13].
Titanium dioxide with a particle size of < 100
nm was tested on a metastatic human
melanoma cell line. As a result, a decrease in
the metabolic activity of the cells and their
cytotoxic response was observed [14].

It is known that the long-term effects of
oxidative stress lead to increased levels of
malondialdehyde and decreased concentra-
tions of superoxide dismutase. As a result,
titanium nanoparticles, when applied topical-
ly to the skin for a long time, can result in
accelerated skin aging [15]. There is an ongo-
ing debate in scientific circles about the possi-
ble penetration of titanium nanoparticles
through damaged skin.

Sun protection products are often applied
to skin that has already been exposed to
aggressive solar radiation, has been dehydrat-
ed due to UV radiation, has undergone
changes in the protective layer following cos-
metic procedures (e.g., chemical peels), or has
been irritated by environmental factors (wind,
seawater, sand). It should be noted that any
changes in the lipid composition caused by
skin damage can disrupt its barrier function
and facilitate the penetration of metal
nanoparticles [16].

The use of nanoparticles as physical filters
has its own peculiarities that should be taken
into account. Thus, nanoforms of physical fil-
ters are of different sizes and characteristics,
which can determine their effect. For exam-
ple, for protection against the UVA spectrum,
micro dispersed zinc oxide is more effective
than titanium dioxide, but it is less effective
against UVB radiation, which is the most
aggressive. Micro dispersed titanium dioxide
has a smaller particle size and a higher refrac-
tive index than zinc oxide. However, photo-
chemical reactions of physical filters cause
zinc oxide and titanium dioxide to become
less effective as sunscreens [17].

Furthermore, sun protection products are
often used in spray form, and this method of
application may pose potential health risks
through inhalation of titanium dioxide
nanoparticles. These concerns are applicable
to emulsions or oil sprays, foams, and mists




OIIHKA BE3IIEYHOCTI CIIOKUBUYHNX TOBAPIB

OcTaHHl JOCHIKEHHS [MOKa3aad, 0 JT10K-
CHJI TUTaHy MOX€ CIPUUYUHSATH TOKCUYHY JIIO
Ha JsereHi. [loTpamisiHHS HAHOYaCTHHOK Yy
JTUXabHI IUITXH MOYKE CITPOBOKYBATH 3aIalib-
HUM mpouec, $idpo3 1 00CTPYKIIIO MiKalb-
BEOJISIPHUX TIEPETHHOK IUISIXOM 1HiIiaIli yTBO-
peans ADK. B excniepumeHTi MOMIYEHO, IO
BIUIMB BUCOKOI JI03H JIOKCHIY THTaHy Ha TBa-
PUHHHX MOJICIISIX 3HAYHO 301LTBIITYBaB KUTBKICTh
HEUTPOPUIIB y PiaUHI OPOHXO0ATBBEOJISIPHOTO
JaBaXXy Ta TPOBOKYBAB PO3BUTOK 3alaJICHHS
[18]. B ekcrepuMeHTalbHUX yMOBax BIH Yy
¢opMi HaHOYACTOUOK HETATHBHO BIUIMBAB Ha
KIIITHHU aJIbBEOJIIPHOTO EIITEII0 JIFOIUHH,
CTIIPUYUHSIOUH XHE TOIIKOMKEHHS Ta TMPU3BO-
JST9d 10 3HIKeHHS (PyHKIIIT ereHs [19].

Pe3ynpraty aHamiziB KIHIYHUX MOJCNIEH
3aCTOCYBaHHS HAHOYACTHHOK JTIOKCUAY TUTAHY
MOKa3yl0Th, III0 BOHU MPOHUKAIOTH Y JUXaJIbHI
IUISXM, HAKOMUYYIOTHCS B JIETEHSX, MPHU3BO-
JISITh 10 HETaTUBHUX 3MiH MMOKa3HUKIB TNXaJThb-
HO1 (yHKLII Ta 3anaabHUX npouecis [11].

3 oy Ha e HaykoBuit komiteT 3 Oesrie-
K1 crnoxuBadiB (anmi., Scientific Committee
on Consumer Safety, SCCS) He pekoMmeHIy€e
BUKOPUCTOBYBATH HAHOYACTHHKH J1OKCHUITY
TUTaHy B 3ac00ax, AKi MOXXYTb NOTPAILJISATH J0
Oprasi3my Ta 3I1iCHIOBAaTA HETaTUBHUH BILINB
IpU JAMXaHHI, HaOpPUKIAJ y MOpoIIKax ado
MPOIYKTaxX, 110 PO3MUIIOIOTHCA. ICHY€e Takoxk
PH3HUK NIOJPa3HEHHS IIKipU Ta O4eil. 3MaTHICTh
0 YTBOPCHHS BIIBHUX DAIHMKAIiB MOCHIIOE
ixHi TokcmuHi edextu. Tomy, BHUpPOOHHKaM
COHIIE3aXHMCHUX 3aC00IB PEKOMEHIYETHCS
YHUKATH 3aCTOCYBaHHS HAHOYACTHHOK [10K-
cuny turany [20].

VY migcyMKy, BpaXxoBYIOYH MTOTEHIIIHHI Hera-
THUBHI CHUCTEMHI €(eKTH HAaHOYACTHMHOK OKCH-
Jy TUTaHy, MICLEB1 peakiii (OTOTOKCUYHOCTI
Ta YTBOPEHHS BUIBHUX paauKajiB, BapTO Bij-
3HAYUTHU 3acO0H, SIKI MICTATH (PI3UYHI HAHO-
GbiIBTpH, 3TiAHO 3 aHATI30M 1HpOpMAIIiT 3 Bij-
KpI/ITI/IX TDKEped:

Cellular Swiss UV Protection Veil SPF 50,

La Prairie ( [21],

Ultra  Facial = Defense

(SkinCeuticals) [22],

Ultra Light Daily UV Defense SPF 50

PA++++ (KIEHL’S) [23],

Soin Protecteur 100% Ecrans Minéraux

(INSTITUT ESTHEDERM) [24].

Xapaxrepusytoun xiMiuni ¢uneTpu SPF
3ac001B, CJIiJ] 3a3HAYMTH, 1110 XIMIYHI IOTJIMHA-
Yl — 1€ CIOJyKH 3 apOMaTHYHOIO KUIBIIEBOIO

SPF 50+
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and powders. Spray forms are becoming
increasingly popular among consumers due to
their ease of use [12].

Recent studies have shown that titanium
dioxide has the potential to induce toxic effect
on lungs. Inhalation of nanoparticles into the
respiratory tract can provoke inflammation,
fibrosis, and obstruction of the interalveolar
space by initiating the formation of ROS. In
an experiment, it was observed that high
doses of titanium dioxide in animal models
significantly increased the number of neu-
trophils in the bronchoalveolar lavage fluid
and provoked the development of inflamma-
tion [18]. Under experimental conditions, tita-
nium dioxide in the form of nanoparticles had
a harmful effect on human alveolar epithelial
cells, causing their damage and leading to a
decrease in lung function [19].

The findings of analyses of clinical models
of titanium dioxide nanoparticles demonstrate
that they have the capacity to penetrate the
respiratory tract, accumulate in the lungs, and
result in harmful changes in respiratory func-
tion and inflammatory processes [11].

In view of this, the Scientific Committee on
Consumer Safety (SCCS) does not recom-
mend the use of titanium dioxide nanoparticles
in products that can enter the body and have a
harmful effect when inhaled, such as in pow-
ders or sprays. There is also a risk of skin and
eye irritation. The ability to form free radicals
enhances their toxic effects. Therefore, SPF
products manufacturers are advised against the
use of titanium dioxide nanoparticles [20].

In conclusion, considering the potential
negative systemic effects of titanium oxide
nanoparticles, local photo toxicity reactions,
and free radical formation, it is worth noting
that the following products contain physical
nano filters, according to an analysis of infor-
mation from open sources:

* Cellular Swiss UV Protection Veil SPF 50,

(La Prairie) [21],
 Ultra Facial Defense

(SkinCeuticals) [22],

* Ultra Light Daily UV Defense SPF 50

PA++++ (KIEHL’S) [23],

« Soin Protecteur 100 % Ecrans Minéraux

(INSTITUTE ESTHEDERM) [24].

SPF 50+
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CTPYKTYpPOIO y CBOiil OCHOBI, CIIOJYyYEHOIO 3

KapOOHUIbHOIO, aMIHO- a00 METOKCHJIbHOIO

rpynoto. IloxigHi mapaaMiHOOEH30MHOT KuC-

notu (PABA), nuHHamaru, caminuiatd, Kam-
dbopa, anTpaninari, 6eH30()eHOHU Ta JAUOEH-
301JIMETaHH — 1€ CIM OCHOBHHX I'PYIT XIMIYHUX
¢G1IbTPIB, SIKI BUKOPUCTOBYIOTHCS B COHILIE3a-

XMCHHX 3aco0ax.

XimiuHl mornuHaul Y®-BUNPOMIHIOBAHHS
NOJUISIOTHCS Ha:

- XIMIYHI (QUIBTPU CTapOro TMOKOJIHHSA:
Oxybenzone, Avobenzone, Homosalate,
Octinoxate Ta Octocrylene Ta iH.

- XIMIYHI (QIABTPU HOBOTO TOKOJIHHS:
Diethylamino Hydroxybenzoyl Hexyl
Benzoate, FEthylhexyl Triazone, Bis-
Ethylhexyloxyphenol Methoxyphenyl
Triazine Ta iH.

XimiuHI  QiABTPU CTApOTO TOKOJIHHS
MOXXYTbh OyTH TOTCHIIIHHO HEOE3MEUHUMH JIJISI
monuan. Y 2019 porti panaomizoBaHe KITiHIY-
HE JOCIIDKEHHS 3a MATPUMKH YTIpaBIiHHSA 3
KOHTPOJIIO 32 SKICTIO XapyOBHUX MPOIYKTIB 1
menukamenTiB CIIA (FDA) BcranoBuio
CUCTEMHE MOIIMHAHHS 4 THTPEIIEHTIB COHIE-
3aXMCHOTO KpeMy, a caMme: OKCHUOEH30HY, aBO-
OCH30HY, OKTOKpUJIEHYy Ta ekamcynu. llpwu
3aCTOCYBaHHI NMPOTIToM 4 JHIB MOCIUIb PiBHI
B KPOBI IIUX CTOIYK TNEPEBHUIIUIN AOTYCTHMI.
Kpim Toro, nocniHUKY Bi3HAYUIN TPUBAIUNA
nepio HAMmBBUBEACHHS /IS KOXKHOTO 3 ITUX
KOMITIOHEHTIB. JlaHuWii (akT CBIAYHUTH, IO
peryispHe BHKOPUCTAHHS COHIE3aXHCHOTO
3ac00y MOXE MPHU3BECTH JI0 HAKOITMYCHHS
HeOe3MeuyHux croiyk B oprasizmi. [locmia-
HUKH HaIoJIsTaJId Ha BUKOPUCTAaHHI COHIIE3a-
XHCHHUX 3aco0iB, Oe3leka SKMX OCTaTOYHO
miaTBepUKeHa [25].

Haiimommpenimi mnoOiuni peakiii, sKi
BUKJIMKAIOTh COHIIE3aXMCHI 3aCO0M 3 BUKOPH-
CTaHHSM XIMIYHUX (QUIBTPIB CTAPOTO MOKOJIH-
HS, BKJIIOYAIOTh TMOJPA3HEHHS, KOHTAKTHHIA
JIEPMAaTHUT 1 KOMEJOTEHHICTh. Y JCSKUX BHITA/I-
Kax XIMi4HI IHTPEIIEHTH CTAPOTO MOKOJIHHS y
CKJIaJli COHIIE3aXHCHOTO KpeMy MOXKYTh
BUKJIUKATH aJIePTIYHUN KOHTaKTHUH 1 (oTo-
aJIepriuHuil KOHTAaKTHUN JEPMaTHUT, PUUOMY
HalJacTime ajJepreHHUMH KOMITIOHCHTAMH €
OKTOKPHWJIEH, OKCHOEH30H 1 OKTHUJIMETOKCH-
nuHHaMar. Takok MOXIWBE BHHUKHEHHS
€CTPOTCHHOTO Ta AHTHUAHJAPOTEHHOTO €(EeKTy
XIMIYHUX COHIIE3aXUCHUX 3aCO0IB.

Mera-aHaini3 Ha TBapUHHUX MOZEISAX BUS-
BUB, III0 OKCMOCH30H ITOB’I3aHMI 13 HEraTuB-
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When characterizing chemical filters of
SPF products, it should be noted that chemical
absorbers are compounds with an aromatic
ring structure at their base, connected to a car-
bonyl, amino or methoxyl group. Derivatives
of para-amino benzoic acid (PABA), cinna-
mates, salicylates, camphor, anthranilates,
benzophenones and dibenzoylmethanes are
the seven main groups of chemical filters used
in sun protection products.

Chemical absorbers of UV radiation are
divided into:

— old generation chemical filters: Oxyben-
zone, Avobenzone, Homosalate, Octino-
xate and Octocrylene, etc.

— new generation chemical
Diethylamino Hydroxybenzoyl Hexyl
Benzoate, Ethylhexyl Triazone, Bis-
Ethylhexyloxyphenol =~ Methoxyphenyl
Triazine and others.

Old generation chemical filters may be
potentially harmful to humans. In 2019, a ran-
domized clinical trial supported by the US
Food and Drug Administration (FDA) found
systemic absorption of four sunscreen ingre-
dients: oxybenzone, avobenzone, octocrylene,
and ecamsule. When applied for four consec-
utive days, levels of these compounds in
blood exceeded the permitted levels. In addi-
tion, the researchers noted a long half-life for
each of these components. This fact suggests
that regular use of sun protection products can
lead to the accumulation of dangerous com-
pounds in the body. The researchers insisted
on using the SPF products the safety of which
has been conclusively proven [25].

The most common adverse reactions
caused by SPF products with using older-gen-
eration chemical filters include irritation, con-
tact dermatitis, and comedogenicity. In some
cases, older-generation chemical ingredients
in sun protection cream can cause allergic
contact and photo allergic contact dermatitis,
with the most common allergenic components
being octocrylene, oxybenzone, and octyl
methoxycinnamate. Estrogenic and antiandro-
genic effects of chemical sunscreens are also
possible.

A meta-analysis in animal models has
found that oxybenzone is associated with

filters:
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HUMH DPETPOAYKTUBHUMH edekTamu. Bucoki
piBHI MOTO BIUTMBY IIiJI Yac BariTHOCTI AIIOTh
Ha CKOPOYECHHS TepMiHy HapOKEHHS Ta Bary
JITEH.

VY 3B’S3Ky 3 LIUM, y pi3HHUX JICpIKaBaxX MpH
BI/Ip06HI/II_[TB1 ta 3actocyBaHHi SPF 3aco6iB
ICHyIOTB neBHI 0OMEXEHHS, a TAKOXK CUCTEMHU
MEPEBIPKHU TXHHOTO CKJIajy Ta SKOCTI [26].

€Bpomneiicbka KOMICisl OOMEXy€e KOHIICHT-
pauii JTaHux QiIbTPIB Ta KOHTPOIIOE €(PEKTUB-
HICTBH 1 O€3MeKy COHIE3aXUCHUX 3aco0iB, sKi
KJIACU(DIKYIOThCS K KOCMETUYHI MPOAYKTH Ta
noBuHHI BimmoBigatu Permamenty €C momo
kocMetuku 1223/2009 [27].

VY Cnonyuenux Llltarax AMepuky BUpOOHU-
KU TIOBUHHI JJOTPUMYBATHUCS CyBOPUX MPOTOKO-
JB TECTyBaHHS, MO0 MiATBEPIUTH €(HEKTUB-
HICTb 1 O€3MeKy COHIIE3aXHUCHHX 3aC00iB, TIEPIIT
HDK BOHU OyOyTh JOCTYITHI JUIS CIIOKHBAYiB,
ajpke AMepUKaHCbKa akaJeMis JepMaTolorii
(ammn., American Academy of Dermatology,
AAD) pexomenaye mupoke 3actocyBanusi SPF
MIPOIYKTIB Y OIS 32 IIKIPOIO, OCOOIMBO TIijT
Yac aKTUBHOTO BiAMOYHMHKY.

Hespaxatrouu Ha te, 110 FDA koHTpoOII0€ Ta
peryiroe BUPOOHUIITBO COHIIE3aXUCHHUX 3aCO-
0iB, mpodinp iXHIX IHIPEIIEHTIB MOTpelye
BrockoHasieHHs. FDA xnacudikye conresa-
XHCHI 3aco0m sk Oe3pelenTypHi mpenapar,
11 O3HAYa€, 1110 BOHW BUMAaraloTh OUIBII CYBO-
poro TecTyBaHHsS Ha O€3IeKy, CTaOiIbHICTB,
CYMICHICTb 1 €(DEeKTHBHICTB, HI’K 3BUYAITHI KOC-
METHUYHI 3acO0u.

Y®-binsTpH, SKI HAAAIOTh COHIIE3aXUCHUM
3aco00aM 3axUCHI BJIACTHBOCTI, BBa)KalOThCS
«aKTUBHUMH iHTpenieHTamu». Jlume Y-
¢biasTpH, ki cxBaneni FDA, moxHa BKiIIOUaTH
10 coHIle3axucHux nponykris. Ane B CIIA
JTO3BOJICH1 JHIe naeski ¢izuyHi Ta XiMIgHI
G1IBTpHU cTaporo NokoJiHHA. BoHu, sk nmpaBu-
710, BUOUTIOIOTH MIKIPY, MOXKYTh TiJBUIIYBaTH
BUPOOHUIITBO ceOyMy, III0 POOUTH iX KOCMETO-
JIOT1YHO HETIPUHUHATHUMH.

Bupo6nukwu, 31 cBOoro 00Ky, 0OMexeH1 peati-
3alli€l0 TOBApY JIUIIE HA OCHOBI (I3MYHUX 200
XIMIYHUX UIBTPIB cTaporo mokomiHHsA. [ns
nopiBHsHHS: Yy €Bpomneiickkomy Coro31 103BO-
JICHO BUKOPUCTOBYBATH 27 aKTHBHUX 1HTPEmdi-
€HTIB JIJ1s1 OJIOKYBaHHS JIii COHSYHUX TIPOMEHIB
1 TIOLIKO/PKEeHb 1IKIpH, Tomi sik FDA cxBanuB
e 17. CxBanennst Y®O-¢insrpiB FDA cytTe-
BO BijcTae BiJ iHIIKX KpaiH. Hoi YO-pinsTpu
HE JI0JIaBajiM 0 COHUCKYy cxBajieHux FDA s
nponaxy B CIIA me 3 2002 poky. KinbkicTb
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adverse reproductive effects. High levels of
oxybenzone exposure during pregnancy have
been associated with reduced birth weight and
premature birth.

In this regard, different countries have
introduced certain restrictions on the produc-
tion and use of SPF products as well as sys-
tems for checking their composition and qual-
ity [26].

The European Commission limits the con-
centrations of these filters and monitors the
effectiveness and safety of sun protection
products, which are classified as cosmetic
products and must comply with the EU
Cosmetics Regulation 1223/2009 [27].

In the United States, manufacturers must
follow strict testing protocols to confirm the
effectiveness and safety of SPF products
before they are available to consumers, as the
American Academy of Dermatology (AAD),
recommends the widespread use of SPF prod-
ucts in skin care, especially during active
recreation.

Although the FDA oversees and regulates
the production of sun protection products,
their ingredient profiles need to be improved.
The FDA classifies SPF products as over-the-
counter drugs, meaning they require more rig-
orous testing for safety, stability, compatibili-
ty, and efficacy than conventional cosmetics.

UV filters, which give SPF products their
protective properties, are considered ‘“active
ingredients” and only FDA-approved UV fil-
ters can be included in sun protection prod-
ucts. However, only some older-generation
physical and chemical filters are permitted in
the US. They tend to whiten the skin and can
increase sebum production, making them cos-
metically unacceptable.

Manufacturers, in turn, are limited to sell-
ing products based only on physical or chem-
ical filters of the older generation. For com-
parison, the European Union allows the use of
twenty-seven active ingredients to block the
effects of sunlight and skin damage, while the
FDA has approved only seventeen. FDA
approval of UV filters lags significantly
behind other countries. New UV filters have
not been added to the FDA list of approved for
sale in the United States UV filters since
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JOCTYIHUX IHTPEAIEHTIB Ma€ 3HAYCHHS,
OCKUTBKH HE BCi (PUITBTPH MOKHA BUKOPHUCTOBY-
BaTH SIK JIOTJISA] 32 MIKIPOIO, y TOMY YHCII Yepes
iXHI OpraHOJEeNITUYHI BJIaCTUBOCTI.

Huni B VYkpaini BiAcyTHi perynaTole
OOMEKEHHS II0JI0 3aCTOCYBAHHS XIMIYHHX
¢inbTpiB. KocmeTnuna npoaykiis, sika Bifmo-
BiJla€ MDDKHAPOJIHUM BUMOTaM peaji3oByBaTH-
MeThesl Ha puHKY 3 03 ceprias 2026 p. 3rimHO
3 TeXHIYHUM perIaMeHTOM MPO KOCMETUYHY
OPOJYKII0, 3aTBEPIKEHUM TMOCTAaHOBOIO
KaGinery MinictpiB Ykpainu Ne 65 Big 20
ciuas 2021 p. [28].

bararo Opennis, TMPE/ICTABIICHNX Ha yKpa-
THCBKOMY KOCMETOJIOTIYHOMY PHHKY [0 [OTO
yacy BUKOPHCTOBYIOTh TOKCHYHI (iIbTpU Yy
CBOIX MPOyKTaX, HOTCHL[II/IHO 3arpoXKyrOuu
3zlop013 'T0 CHIO)KMBaYiB:

Clarins — Dry Touch Facial Sunscreen SPF

50+ [29],

Paula’s Choice — 5 % Vitamin C Sheer

Facial Moisturizer SPF 50 [30],

Zo Skin Health by Zein Obagi — Smart Tone

Broad-Spectrum SPF 50 [31],

Kiehl’s — Better Screen UV Serum SPF 50+

Facial Sunscreen with Collagen Peptide

[32],

Supergoop! — Unseen Sunscreen SPF 50 [33],

LA MER - The Broad Spectrum Face

Sunscreen SPF 50 [34],

Dr. Barbara Sturm — Sun Drops SPF 50 [35],

Dr. Jart+ — Every Sun Day Fluid Sunscreen

SPF 50+ [36],

Clinique — Superdefense City Block Broad

Spectrum SPF 50 Daily Energy + Face

Protector [37].

Ha BimMiHy Bijx BHIIE3a3HAYEHOTO, XIMIUHI
(G1IBTPU HOBOTO MOKOIHHS PO3POOJIEH] BXKE 3
ypaxyBaHHSIM Cy4aCHUX BHUMOT €(EKTUBHOCTI
Ta Oe3nexku. BOHM rapaHTyriOTh MIHUPOKHUI
CHEeKTp 3axucTy Bin Y@ BUNPOMIHIOBAaHHS
(YDA ta YDB), matots kpainty (HoTocTadiib-
HICTh Ta HU3BKUM PU3UK BUHUKHEHHS MOO14Y-
HUX peakmiit. JlomaTkoBo MicrieBi ¢oTomiazu
Ta aHthokcuaantu (Bitamin C, Bitamin E,
ceJieH 1 mosTi(heHoH, STKi MICTATHCS B €KCTPAK-
Ti 3€JIE€HOTO Yaro) 3 ABISIOTHCA B SKOCTI
MOTEHIIHHUX areHTiB MICIIEBOTO POTO3aXUCTY
[38]. IlpomykTu 3 TakUMU KOMIIOHEHTaMHU
MOCTYTOBO 3’SABISIIOTHCS 1 HA YKPaiHCHKOMY
PHHKY, NpOTEe IXHIM BIJCOTOK 3aJMIIAETHCS
HeBeJIMKUM. HaroMicTh 3Ha4Hy YacTHHY KOC-
METUYHUX 3ac00iB CTAHOBIATH MPOAYKTH
BupoOHunTBa Pecrybniku Kopes (ITiBnenna
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2002. The number of available ingredients
matters because not all filters can be easily
used from the standpoint of skin care and
organoleptic properties.

Today, there are no regulatory restrictions
on the use of chemical filters in Ukraine, as
cosmetic products that meet international
requirements is expected to be sold on the
market starting from August 3, 2026, in accor-
dance with the Technical Regulations on
Cosmetic Products, approved by the
Resolution of the Cabinet of Ministers of
Ukraine No. 65 of January 20, 2021 [28].

A lot of brands represented on the
Ukrainian cosmetics market continue to use
toxic filters in their products, which poses a
potential threat to consumer health, in partic-
ular:

* Clarins — Dry Touch Facial Sunscreen SPF
50+ [29],

* Paula’s Choice — 5 % Vitamin C Sheer
Facial Moisturizer SPF 50 [30],

* Zo Skin Health by Zein Obagi — Smart
Tone Broad-Spectrum SPF 50 [31],

* Kiehl’s — Better Screen UV Serum SPF
50+ Facial Sunscreen with Collagen
Peptides [32],

* Supergoop! — Unseen Sunscreen SPF 50
[331],

* LA MER - The Broad Spectrum Face
Sunscreen SPF 50 [34],

¢ Dr. Barbara Sturm — Sun Drops SPF 50
[35],

* Dr. Jart+ — Every Sun Day Fluid Sunscreen
SPF 50+ [36],

* Clinique — Superdefense City Block Broad
Spectrum SPF 50 Daily Energy + Face
Protector [37].

In contrast to the abovementioned, new
generation chemical filters have been devel-
oped taking into account modern require-
ments of efficiency and safety. They guaran-
tee a wide spectrum of protection against UV
radiation (UVA and UVB); have better photo
stability and a lower risk of adverse reactions.
Additionally, local photolyases and antioxi-
dants (vitamin C, vitamin E, selenium and
polyphenols contained in green tea extract)
appear as potential agents of local photo pro-
tection [38]. Products with such components
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Kopest), sxi 3100yau MOMYJISPHICTD 3aBISKH
T00pUM OPraHOJENTHUYHUM BIIACTUBOCTSIM Ta
€KOHOMIYHIH ocTynHOCTI [39].

AMepuKaHChbKa akaJeMmis JepMaToJiorii
PEKOMEH/Y€ PEryssipHe BUKOPUCTAHHS COHIIE-
3axucHoro kpemy 3 SPF30 abGo Bume ans
mofeit 3 Oyab-sikuM Tunom mkipu [40]. s
JiTel crapiie 6 MICAIB, a TAKOX JIJIst JOPOC-
nux Kananceka acomianisi JIepMarosioriB
PEKOMEH/y€ BHUKOPHCTOBYBATH COHIIE3aXUCHI1
3acobu mupokoro crnekrpy Aii 3 SPF30 a6o
Oinpme. MIHICTEPCTBO OXOPOHHU 30POB'S
Kanagu He pexkoMeHIlye BHKOPHUCTOBYBATH
COHIIE3aXHMCHI 3aco0M U OITEW BIKOM 10 6
MICSIIIB Yepe3 TCOPETUYHUN PU3HK IT1IBUIIIC-
HOTO MOIIMHAHHS IHTPEIIEHTIB COHLE3aXHUC-
HOTO 3aco0y BHACHIZAOK OLIbII TOHKOIO LIapy
€MiJIepMIiCy Ta CIIBBIAHOIIEHHS MOBEpPXHI
HIKipH 10 00'emy Tina [41].

Connezaxuchi 3acoou 3 SPF50 3aGesmne-
YyI0Tb 3aXUCT BiJ 98 % YO BUIPOMIHIOBAHHS
Ta € HaWOUIbII NPUMHATHUMU JUIs BUKOPH-
cranHs. Hatomicte ginsrpu SPF 3 nokasuuka-
My Outbmie 50 MmpakTUYHO HE 30UIBLIYIOTH
3aXUCT BiJI COHS'YHUX OIMIKIB Ta YO BUIIPOMI-
HIOBaHHs Tuny B [42].

[Ipn mpomy Tpeba 3a3HAYUTH, MO O1NTb-
IIICTh COHIE3aXMCHHUX 3aco0iB HE MaloTh
MOCTIHHOTO COHIIE3aXMCHOTO €(eKTy, ajKe
OpraHiyHI COHII€3aXHUCHI PEUYOBHHHU Jerpa-
IyIOTh TMiJ BIUIMBOM CBITJa, YM 3a3HAIOTh
IIKIJTMBOTO BIUIMBY 1HIIMX KOMITIOHEHTIB COH-
L[€3aXUCHOI KOMIO3UII1i, KOJIU OCTaHHS 3a3Ha€
BIUMBY Y® cBiTIa.

3axuct, sikuii rapantyioTh SPF 3acobu Big
MOIIKOMKEHHsI MIKipU, CIpUYuHEeHoro YD
BUIIPOMIHIOBaHHSM, OyB MIATBEPPKEHUN HU3-
KOIO JIOCHI/IKEHb, NMPUYOMY HOTO €(eKTHB-
HICTh € OJHO3HAYHOIO Ta BU3HAYAETHCS TIOKA3-
Hukom SPF [43].

[Ticns BusiBeHHs nmopyiens FDA 30008’ s13a-
JIO TIOCWJIUTH KOHTPOJb SIKOCTI Ta BiTKJIMKAJIO
KiJTbKa COHIIE3aXHMCHHUX KpeMiB i3 puHKY [44].
Came Tomy Oararo KOpeHChKHX OpeH 1B HEMOX-
JIMBO 3HAWUTH HA KOCMETUYHUX PUHKaX y €Bpori
ta CIIA, oiHaK OUIBIIICTG 13 HUX 3aIHIIAIOTHCS
JOCTYITHUMHU B YKpaiHi 4epe3 BIACYTHICTh
HAJIEKHOTO perysroBaHHs [45].

Ha xocmernuHOMYy puHKY YKpaiHu JOCTYII-
Hl cOoTHI 3ac00iB 3 SPF, mo BumyckaroThcs y
dopmi kpemy, crmpero, omii, Moiouka abo
niHku. OKpiM MIHPOKO BIJOMHUX OpEH/IB,
takux sk Lancome, Biotherm, Vichy, La
Roche-Posay, Garnier, URIAGE, CHRIS-
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are gradually entering the Ukrainian market,
but their share remains insignificant. Instead,
products manufactured in the Republic of
Korea (South Korea) constitute a significant
part of cosmetics; they have gained popularity
due to their good organoleptic properties and
economic availability [39].

American Academy of Dermatology recom-
mends daily use of sun protection products
with SPF of 30 or higher for people of all skin
types [40]. Canadian Dermatology Association
(CDA) recommends the use of broad-spec-
trum sun protection products with SPF of 30
or higher. Health Canada does not recommend
the use of SPF products for infants under 6
months of age because of the theoretical risk
of increased absorption of sunscreen ingredi-
ents due to the thinner epidermis and skin sur-
face area to body volume ratio [41].

SPF 50 products provide protection against
98 % of UV radiation and are the most accept-
able for use. However, SPF filters with values
above 50 provide virtually no additional pro-
tection against sunburn and UVB radiation
[42].

It should be noted that most SPF products
do not have a permanent sun protection effect,
because organic sunscreens degrade under the
influence of light, or are adversely affected by
other components of the product composition
when the latter is exposed to UV light.

The protection that SPF products provide
against skin damage caused by UV radiation
has been confirmed by a number of studies,
and the effectiveness of protection against
sunburn is unambiguous and is determined by
the SPF value indicator [43].

After the violations were discovered, the
FDA ordered stricter quality control and
recalled several sunscreens from the market
[44]. This is why many Korean brands cannot
be found on the cosmetic markets in Europe
and the United States, but most of them
remain available in Ukraine due to the lack of
proper regulation [45].

Hundreds of SPF products are available on
the Ukrainian cosmetic market, available in
the form of cream, spray, oil, milk or foam. In
addition to well-known brands such as
Lancome, Biotherm, Vichy, La Roche-Posay,

87



88

OLIHKA BE3IIEYHHOCTI CITIO)KUBUYNX TOBAPIB

TIAN DIOR, GIVENCHY, Clarins (®pan-
1ist), Artistry Bim Amway, Estee Lauder (CILIA),
Collistar (Itanist), Declare (IlBeitnapis),
Instytutum (IlBeinapis-Himeuunna), EVE-
LINE COSMETICS (ITonema), biokon
(Ykpaina), 3aBIsKM TOPTiBIl B MeEpexl
IaTepHer, Hapas3i MpPEACTABICHO ACCATKH
OpeHIB Bl HE 30BCIM BIJIOMUX BUPOOHUKIB,
ocoomBo 3 Kopei. Sk mpaBuio, Ha Takux
pecypcax He 3a3Haudaerhbcsi, skuii came SPF
BUKOPHUCTAHO B MPOIYKTi, IPOTE IEKIAPYIOTh-
Csl TaKi «MApKETUHTOBI» XapaKTEPUCTHKH, SK
HaWICT M, HaOEe3NSYHIIIMI TOIIIO.

Ha npakrtuii curtyaiist Moke CyTTE€BO Biji-
PI3HATHUCS, OCKUIbKH 0arato COHIIE3aXHCHUX
3ac001B HE NMPOMIUIN MEepPEeBIPKY BIAMNOBIIHO-
CT1 710 3asiBieHoro cranaapty. ¥ 2020 p. xoc-
METHYHI IPOAYKTU KOPEHCHKOTO BUPOOHUIITBA
ONMMHUJIUCS B KPUTHUYHHUX 3BITax Jlaboparopiii
Ta HayKOBUX 1HCTHUTYTIB, [IOB’SI3aHUX 3 peajib-
HuM piBHeM SPF y momynsipHux coHuesaxuc-
HUX 3aco0ax.

Kope#chkuil 1HCTUTYT AEPMATONOTIYHUX
HAyK ONPWJIIOIHUB JaHHI CTOCOBHO MPOAYKTY
PURRITO CENTELLA GREEN LEVEL
UNSCENTED SUN, sikmii micasi TecTyBaHb
NpOJIEMOHCTPYBaB cepeaHii piBeHb SPF
28,4 + 3,2, xouya Ha ymakoBIl 3a3HadeHO SPF
50/PA++++ [43]. lle Mano Han3BHUYANHUUN
BILJTUB Ha CIIO)KMBAYIB 1 TOCTABHIIO ITi/T CyMHIB
noctoBipHicTh SPF-3ac00iB BUpoOHHMKA.

BusBuiocs, mo npobiema He 0OOMEKy-
eTbcsi omauM Opengom. [lomibHa cuTtyaris
criocTepiranacs pu TECTYBaHHI MOMYJISIPHOTO
conrneszaxucHoro 3acodby Dr.Ceuracle Hyal
Reyouth Moist Sun SPF 50/PA++++, sikumii
MaB 3HAYHO HWKY1 3asBICHUX MOKa3HUKU SPF
Y AOCTIPKEHHI «in Vivoy. 3a TaHWMU 3BITY
PO BU3HAYEHHS CTYIEHs 3axXucTy Bl YO-
BUNPOMIHIOBAaHHSA KOCMETHYHOTO 3acoly
NeEU/121/10/2023  (Dr.Ceuracle  Hyal
Reyouth Moist Sun SPF 50/PA++++) cepen-
Hii KoedimieHT 3axucty ctaHoBUB 44,8. Jlns
II€ OIHOTO TMOMYJISPHOTO KOPEHCHKOTO 3ac00y
— Klairs All-day Airy Sunscreen SPF 50+
PA++++, cepenniii nokaznuk SPF nepeOyBas
Ha piBHI 45,8. BapTo Big3HAYHUTH, 110 B ACSTKUX
BUpOOHMKIB 1oka3Huk SPF cranoBus 15,7, mo
HE BIJIMOBIa€ MIXKHAPOJHUM PEKOMEHIAIlisIM
0JI0 HEOOX1HOTO PIBHS 3aCTOCYBaHHS COH-
1e3axucHUX 3aco0iB. Jlanuii ¢pakt CTaBUTH Mij
CYMHIB iH(oOpMallil0 Bl KOPEHCHKUX BUPOO-
HUKIB 1 SKICTh IXHIX 3ac001B, OCKUJIbKH
nociiukeHHsT (akTtopa 3axucTy Bim YO-
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Garnier, URIAGE, CHRISTIAN DIOR,
GIVENCHY, Clarins (France), Artistry by
Amway, Estee Lauder (USA), Collistar
(Italy), Declare (Switzerland), Instytutum
(Switzerland-Germany), EVELINE COS-
METICS (Poland), Biokon (Ukraine), thanks
to online shopping, dozens of brands from
not-so-well-known manufacturers, especially
from Korea, are currently available. As a rule,
such resources do not indicate which SPF is
used in the product, but declare such ‘market-
ing’ characteristics as the lightest, safest, etc.

In practice, the situation can be significant-
ly different, as many sun protection products
have not been tested to meet the stated stan-
dard. In 2020, Korean-made cosmetic prod-
ucts were the subject of critical reports from
laboratories and scientific institutes. Those
were related to the actual SPF level in popular
products.

The Korean Institute of Dermatological
Sciences released data on the product PURRI-
TO  CENTELLA GREEN LEVEL
UNSCENTED SUN, which after being tested
showed an average SPF of 28.4 + 3.2, even
though the packaging stated SPF 50/PA++++
[44]. Those findings had a huge impact on
consumers and raised concerns about the reli-
ability of Korean SPF products.

It turned out that the problem was not lim-
ited to one brand. A similar situation was
observed when testing the popular sunscreen
Dr. Ceuracle Hyal Reyouth Moist Sun SPF
50/PA++++, which demonstrated significant-
ly lower SPF values in the study “in vivo”.
According to the report on the determination
of the degree of protection against UV radia-
tion of a cosmetic product No.
EU/121/10/2023 (Dr.Ceuracle Hyal Reyouth
Moist Sun SPF 50/PA++++) the average pro-
tection factor was 44.8. For another popular
Korean product — Klairs All day Airy
Sunscreen SPF 50+ PA++++, the average SPF
was 45.8. It is worth noting that some partici-
pants demonstrated significantly lower SPF
values, up to 15.7, which does not meet inter-
national recommendations for the required
level of sunscreen use. This fact casts doubt
on the information from Korean manufactur-
ers and the quality of their products, since the




OIIHKA BE3IEYHOCTI CIIOKUBUYHNX TOBAPIB

BUIIPOMIHIOBaHHS OYyJIO MPOBENCHO BiAIMOBII-
HO 10 Pexomennarii Kowmicii eBpomeichkux
criBToBapucTB Big 22 BepecHs 2006 poky
0710 e(PEKTHBHOCTI COHIIE3aXMCHHUX MPOIYK-
TIB 1 BIANOBIIHUX 3asB (HOMEpP JOKyMEHTa
C(2006) 4089, 2006/647/EC) Ta
ISO24444:2020/A1 :2022.

Ha nam momisin, B YkpaiHi Taka cUTyalis
cTajla MOXKJIMBOIO 4Yepe3 BiJCYTHICTb pery’si-
TOpHUX OOMeXeHb IoA0 3acTocyBaHHS SPF
GUIBTPIB, aIKe KOCMETHYHA MPOAYKIIs, sKa
BiZIMOBia€ €BpONEHCHKUM BUMOTaM, peatizo-
ByBaTUMeEThCsA Ha puHKY 3 03 ceprusa 2026 p.
B Vkpaini npuOyTok, opepkaHHl Ha PUHKY
COHIIE3aXUCHUX 3ac00iB y 2025 porii, craHo-
Buth 21,53 mumu momapiB CILIA 1 mporHo3sy-
€TbCSA, 10 PUHOK 3pOCTaTUME WHIOPIYHO Ha
piBHi 4,74 % (CAGR 2025-2030), ockinbku
CIIOCTEPITAETHCS CIUIECK MOMUTY Ha MPOIYKTH
SPF 50+ Hepe3 3pOCTaHHs 0013HaHOCTI Hace-
JICHHA NP0 MIKiATUBUI BIUIUB yAbTpadionero-
BOT'O BUITPOMIHIOBAHHS.

Bumesa3nauene miakpecitoe HeoOXiqHICTh
BBEJICHHS OLIbII CYBOPOIrO KOHTPOJIIO 32 SKi-
CTIO KOCMETHYHUX TPOAYKTIB, 30KpeMa COH-
II€3aXUCHHUX 3ac001B, 1100 3a0€3IEeUNTH IXHIO
e(eKTUBHICTh 1 Oe3meKy ais CIOXKMBayiB,
OCKIJIBKU CepeJl JOPOCIIOr0 HACEIEHHS OCHOB-
HUMH JpKepenamu iHdopMallii mpo 370pOoB’s
HIKIPH € THTEPHET PECYPCH, COLIaIbHI MEpexi
1 MEHIIIOI0 MIpPOI0 HACEJEHHS OTPUMYE 3HaH-
Hs B1Jl MEIMYHUX TPAIliBHUKIB, SIK1 BOJIOIIOTh
OUTBIIT JOCTOBIPHUMH JTaHUMH TIPO CKJIAJ] KOC-
METHYHHUX 3ac001B [46].

IlepcnekTHBY MOJAJBIIUX JTOC/iIKEHb.
[TocTiitHe 301IbLIEHHS HA PUHKY KOCMETUYHOI
NpOnyKIii pi3HOMaHITHUX COHIIE3aXHUCHUX
3ac00iB, 3JaTHUX 3HIKYBAaTH UIKIIJIUBUN
BIUTUB YyITPadioeTOBOrO BUIIPOMIHIOBAHHS
Ha LIKIPY JIFOAUHU, OOYMOBIIIOE Y10CKOHAJICH-
HS 3aXOZIB 3 KOHTPOJIIO IXHBOI SKOCTI Ta 0e3-
MEYHOCTI s criokuBaviB. OAHUM 3 aKTyallb-
HUX HANpsIMKIB € 3aKpiljeHHS HEOOX1THOCTI
KOHTPOJIIO 32 COHIIE3aXMCHUMH 3aco0aMu Ha
3aKOHOJIaBUOMY DIBHI.

BucHoBku. YkpaiHa Mae HEBTIIIHY CTaTH-
CTHKY TOIIMPEHOCTI paKy IIKIpU cepes Hace-
JICHHS, TOMY JOCTYIHICTh Ha BITYU3HIHOMY
PHHKY SIKICHUX COHII€3aXMCHHMX TpernapariB 1
00’eKkTHBHA 1H(OpPMAILiS IPO HUX € 3aOPYKOIO
H1IBUILIIEHHS €(PEeKTUBHOCTI 3aXUCTY ILIKIPH BiJ
HIK1JJIMBOTO BIUIMBY Y® BUIIPOMIHIOBAHHS.
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study of the UV protection factor was con-
ducted in accordance with the Recommen-
dation of the Commission of the European
Communities of 22 September 2006 On the
Efficacy of Sunscreen Products and Claims
Made Relating Thereto (document number C
(2006) 4089, 2006/647/EC) and 1S024444:
2020/A1:2022.

In our opinion, in Ukraine such situation
has become possible because there are no reg-
ulatory restrictions on the use of SPF filters,
as cosmetic products that meet European
requirements is expected to be sold on the
market starting from August 3, 2026. In
Ukraine, the profit received on the SPF prod-
ucts market in 2025 will amount to 21.53 mil-
lion US dollars and the market is projected to
grow annually at 4.74 % (CAGR 2025-2030),
as there is a surge in demand for SPF 50+
products due to increased public awareness of
the harmful effects of ultraviolet radiation.

The above highlights the necessity of intro-
duction of stricter quality control for cosmetic
products, in particular sun protection prod-
ucts, to ensure their effectiveness and safety
for consumers, since among the adult popula-
tion, the main sources of information about
skin health are Internet resources, social net-
works, and to a lesser extent, people receive
knowledge from medical professionals, who
have more reliable data on the composition of
cosmetic products [46].

Conclusions. Ukraine has a disappointing
statistics on the incidence of skin cancer
among the population, so the availability of
high-quality sun protection products on the
domestic market and objective information
about them 1is the key to increasing the effec-
tiveness of skin protection from the harmful
effects of UV radiation.

1. SPF products available on the Ukrainian
market from various countries and manufactur-
ers do not consistently indicate the SPF index,
which is the primary indicator of the effective-
ness of SPF products; there are also frequent
cases of discrepancies between the data
declared by the manufacturer and the indicators
obtained under experimental conditions.

2. The public health service of Ukraine
should be tasked with informing the popula-
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1. Ha SPF 3acobax, mpeacraBieHuX Ha
pUHKY YKpaiHUM TOBapamMH pI3HHUX KpaiH 1
BUPOOHUKIB, HE 3aBKIU BKA3y€ThCS MOKA3HUK
SPF, sikuii € OCHOBHUM IMOKa3HUKOM €(EeKTHB-
HOCTI 3ac00i1B, a TAKOK MaIOTh MICII€ HEIIOO IH-
HOKI BUINAJKH HEBIINOBIIHOCTI JaHUX, 3asBJIE-
HUX BUPOOHHKOM ITOKa3HUKaM, OJIEp>KaHUM B
EKCIIEPUMEHTAIbHUX YMOBaX.

2. Ha cunyx0y rpomajachbKoro 310poOB's
VYkpainu moBUHHO OyTH NOKJIaAeHO 1HPOPMY-
BaHHsI HAaCEJIEHHS PO HEOOX1IHICTh 3aCTOCY-
BaHHs SPF 3aco0iB 1 npaBuia iXxHboro BuOo-
py BIANOBIAHO 10 iXHBbOI €(EKTUBHOCTI Ta
0€3IeYHOCTI.

3. [HepxnpoacnoxuBciayx0a  Ykpainu
MOBUHHA 3/1MCHIOBATH PEryIsIpHUN BUOIpKO-
BU KOHTPOJIb 3a BIJMOBIJHICTIO CIIOKHUBYHMX
skocteit SPF 3ac06iB Ta iHpopmariiero BUpoO-
HUKa IPO HMX, 3a3HAYCHY INPU MapKyBaHHI
MPOTYKIIii.
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