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®OPMANDBAETIA Y AXTAYAX ITPALLKAX.
CYYACHHH nornsan

Pestome. [pobnema oujHKu XiMiyHOI 6e3neyHocmi igpaliok i Mamepiartie Orisi iXHb020 8U20MOBIIEHHST € aKmyarlbHOI Y 38’I3Ky
i3 npoepecusHUM 36ibWEHHSAM acopmumeHmy i 0bcsizy npodaxie Monpu 6ci BUKITUKU BOEHHO20 Yacy.

Mema. OujHumu pe3ynbmamu caHimapHo-XiMidHUX 00CidxeHb i2palloK 3 pi3HUX Mamepianig Ha emicm ¢hopmanboeeidy ma
8i0mosidHicmb Ix MokasHukam 6esnexu.

Pe3ynbmamu. 3a pesynbmamamu 0ocnidxeHb igpallok 3 noniMepHUx Mamepianie (12 3paskie) emicm ¢popmanboeeioy y 800-
HoMy ModenbHOMY cepedosuli eudHadaembcsi 8 Mexax ei0 meHwe 0,01 Ma/OM® (Mexa KifbKicHo20 u3sHayeHHs) 9o
0,031 ma/dm3. Bmicm ¢popmarnbOeeidy 3a (020 Mizpauii 3 mekcmunbHUX i2pawok (13 3paskie) eusHadanack y mexax eid
meHwe 0,01 m2/0m3 do 0,027 ma/dm3; 3 naneposux izpawok (9 3paskig) — eid meHwe 0,01 m2/om® do 0,078 me/om?; 3
depes’saHux izpawok (3 3pasku) — eid 0,024 ma/dm® 0o 0,08 me/omP.

BucHoeku. 1. Buicm ¢hopmansdezidy y eo0Homy modenibHomy cepedosuuyi npu AocnioxeHHi 8cix 8udis ispallok He rnepesu-
ulysag epaHUY4Hi 3Ha4eHHs1 32i0HO 3 suMo2amMu TexHIYHO20 peanameHmy be3neyHocmi iepalliok.

2. lepawku, wo He Moxymb 6ymu Oe3iHgbikosaHi, MoXymb npedcmasnamu ocobriugy HebesneKy npu 8UKOPUCMaHHI i MOBUHHI
niénsizamu KOHMPOIH.

3. MemoduyHi nidxodu 0o caHimapHo-ximiyHUX 00cnidxeHb iepawok nompebytoms doornpayeaHHss ma eapMoHisauii 3 ypa-
Xy8aHHAM 8umoe TexHiYHo20 peanameHmy b6e3neyHocmi izpaliok.

Knrovoei cnoea: dumsavi izpawku, 300pos’s OumuHu, hopmansoeeio, HopmamueHi OOKyMEeHMU.
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FORMALDEHYDE IN CHILDREN’S TOYS. A MODERN APPROACH

Summary. The issue of assessment of the chemical safety of toys and materials used in their manufacture is a pertinent one,
given the increase in range and sales of these items despite the challenges posed by wartime circumstances.

Aim. To evaluate formaldehyde content in different materials children’s toys and to assess the results in compliance with the
current requirements to safety indicators.

Results. According to the results of studies of toys made of polymer materials (12 samples), the formaldehyde content in the
aqueous model environment is determined within the range from less than 0.01 mg/dm3 (limit of quantitative determination) to
0.031 mg/dm?. The formaldehyde content during its migration from textile toys (13 samples) was determined within the range
from less than 0.01 mg/dm?® to 0.027 mg/dm?; from paper toys (9 samples) — from less than 0.01 mg/dm? to 0.078 mg/dm?;
from wooden toys (3 samples) — from 0.024 mg/dm?® to 0.08 mg/dm?.

Conclusions. 1. The formaldehyde content in the aqueous model environment during the study of all types of toys did not
exceed the limit values in accordance with the requirements of the Technical Regulations on the Safety of Toys.

2. Toys that cannot be disinfected may pose a particular hazard during use and should be monitored.

3. Methodological approaches to sanitary-chemical examination of toys need to be refined and harmonized, taking into account
the requirements of the Technical Regulations on the Safety of Toys.

Keywords: children’s toys, child health, formaldehyde, regulatory documents.

BeTyn. MNpobnema ouiHku ximivHoi 6e3nevHocTi irpa-
LUOK Ta MaTepianiB Ans iXHbOro BUTOTOBIIEHHS € aKTY-
anbHOK Yy 3B'A3KY i3 NpPOrpecBHUM 30iMbLIEHHAM
acopTumMeHTy Ta obcary npogaxis [1-2].

Irpawikn Ta irpum — ue ocobnmeui BUA TOBapIB, L0
NPU3HaYeHUn Ans po3yMOBOro Ta (Pi3NYHOrO PO3BUTKY
[iTen Ta jonomMarae nisHaBaTy HAaBKOMULLHIN CBIT. OiTn

Introduction. The issue of assessment of the chem-
ical safety of toys and materials used in their manufac-
ture is a pertinent one, given the increase in range and
sales of these items [1-2].

Toys and games are a special type of product that is
designed to support children’s mental and physical
development and help them learn about the world



B 3aXigHuX KpaiHax matoTb y cepefHboMy 18 kinorpa-
MiB MAaCcTUKOBMX irpaLLok [3].

Monpu BCi BUKMWKM BOEHHOMO Yacy, YKpaiHCbKUNA
PUHOK OUTSYMX irpaLloK BigHOBMIETHCA Ta OEMOH-
CTPye 3OaTHICTb A0 apanTauii Ta pos3suTky. [licns
rnoyaTky MOBHOMACLUTabHOI BilHW PUHOK AUTAYMX irpa-
LIOK “BnaB”, ane BXe MNOCTYNoBO BiAHOBMIOETLCS. Tak,
y 2023-my BiH Bupic Ha 20 % BigHocHO 2022-ro, y 2024
TaKOX CNOCTEPIraeTbCsl TEHAEHLA 40 3pOCTaHHsA 06cs-
riB Npodaxy OMTAYMX TOBapiB, WO € ONTUMICTUYHOK
NepPCNeKTUBOI Ha TNi MirpaLiiHUX XBUIb Ta 3HUXKEHHS
HapoaXXyBaHOCTi B YkpaiHi [4-6].

3a gaHumMu onuTyBaHHS, NokasHuK «besneka irpalu-
Ku» Bigirpae npo.igHy ponb npw ii Bubopi (88,2 % pec-
noHgeHTa) [4]. BupobHuku BULLYKYIOTb HOBI Be3neuvHi
marepianu Ta nigxogu OO BUPOBHMUTBA AaHOro npo-
AYKTY, 0TXKe, noctae npobrnema sAKoCTi Ta iIXHbOI Biano-
BiHOCTI.

OuTa4min opraHism — gyxe 4yTnuBWiA Jo Aii TOKCKY-
HUX YNHHUKIB, SIKi MOXYTb CMPOBOKYBaTV (hOPMYBaHHS
Pi3HMX 3axBOPIOBaHb Yepe3 HeJOCKOHanICTb adanTa-
LiiHMX mexaHiamiB [7, 8]. HemoensaTta Ta giTu paH-
HbOrO BiKy OCOBMMBO YyTnMBIi A0 XiMIYHOTO BMMMBY
yepes LUBMAKMA MeTaboni3aM, BUCOKE CMiBBiAHOLIEHHS
MAoLi MOBEPXHi 4O Macu Tina Ta LWBUAKE 3POCTaHHSA
OpraHiB i TKaHWH.

Came sikicTb i Ge3neyHicTb irpalok € npobrnemoto
HOMep oduH. ABu 3aeLeBnT TOBap, BUPOBHMKY Oyxe
4acTO BWKOPWCTOBYIKOTb HESKICHY CUPOBHUHY, OTXeE,
BUHWKAE PU3UK Mirpauii WKIAMUBMX XiMIYHUX PEHOBUH Y
noBiTps. pn BUrOTOBMEHHI TEKCTUMBbHUX MaTepianis
BUKOPUCTOBYETLCS Ayxe Barato XiMiYHMX Cronyk, siKi
MOXYTb MirpyBaTV B MOBITPS Ta BOAHI CepefoBuLLa.
HaBiTb Npv BUrOTOBNEHHI irpaLloK 3 NPMPOAHMX MaTe-
pianis: gepeBa, Kaydyky, OaBOBHW, BOBHM, MOXYTb
OyTn BMKOpWCTaHI hapbu Ta emani, B cknagi Skux €
LLKIONMBI XiMiYHI enemMeHTn

FAk Bigomo, maneya npobye Ha cMak Maixe yce, Lo
Oauuth. Lle cnpuynHse pusnk NoTpanmnsiHHS XiMiYHKUX
PEYOBWH, SIKi MatOTb TOKCUYHI BMACTUBOCTI, JO OpraHis-
MY OUTVHWU NepopasibHUM LWASIXOM Ta HeraTMBHO BNIu-
BaloTb Ha il 300OpOB’s.

OnHa 3 peyoBuWH, WO MOXE MICTUTUCH Y HESKICHUX
irpalkax — ue dopmanbgerig, TOKCUYHA PEevOBMHA,
fka BIiOHOCUTBCA [0 2-T0 Kracy HebesnevyHocTi Ta
BOJIOAJ€ TOCTPOK, KaHLEPOTEHHOI Ta PenpoayKTUB-
HOK TOKCUYHICTIO, HEMPOTOKCUYHICTIO, anepreHHUMu
Ta nogpasHiolounmmn BnactueocTamu [9, 10].

TpvBane BOuxaHHA HU3bKMX 403 NapiB popmanbae-
rigy mMoxe BUKIMKATW aneprivyHi peakuii, gepmaruTi,
CUnbHe nogpasHeHHst Crnm3oBMX OOOMOHOK over Ta
ANXanbHWX LUNAXiB, NPU3BOAMTM 0O PO3BUTKY acTMK Ta
iHWMX NOpYyLIEHb nereHeBuUX (YHKLINA, CMPUYUMHATM
MaToNoriyHi 3MiHM B nereHsX i nediHui, HeratMeBHO
BNNMBATW Ha LEHTPasibHy HEPBOBY CUCTEMY, BUKMK-
Kauu psg HEBPOMOTiYHMX CMMMTOMIB, BKITHOYAOUM
MOPYLUEHHS CHY, MOTIPLIEHHS KOTHITUBHUX (DYHKLIN,
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around them. Children in Western countries have an
average of 18 kilograms of plastic toys [3].

Despite all the wartime challenges, the Ukrainian
market of children’s toys is recovering and demonstrat-
ing the ability to adapt and develop. After the beginning
of a full-scale war, the market of children’s toys ‘fell’,
but is already gradually recovering. Thus, in 2023 it
grew by 20 % compared to 2022, and in 2024 there is
also an increase tendency in the volume of sales of
children’s goods, which is an optimistic prospect
against the background of migration waves and a
decrease in the birth rate in Ukraine [4-6].

According to the survey, the ‘safety of the toy’ criteri-
on plays a leading role while making a choice (88.2 %
of respondents) [4]. Quality and compliance issues
arise as manufacturers look for new, safer materials
and approaches to producing these articles.

The child’s body is very sensitive to the influence of
toxic factors, which can provoke the formation of vari-
ous diseases because of the imperfection of adaptation
mechanisms [7, 8]. Infants and young children are
especially sensitive to chemical effects due to their
rapid metabolism, high surface area to body mass
ratio, and rapid growth of organs and tissues.

The quality and safety of toys is the number one
problem. In order to reduce the cost of goods, manu-
facturers often use low-quality raw materials, which
mean there is a risk of migration of harmful chemicals
into the air. The production of textile materials uses a
lot of chemical compounds that can migrate into the air
and aquatic environments. Even at making toys from
natural materials: wood, rubber, cotton, and wool;
paints and enamels, which contain harmful chemical
elements, can be used.

It is a well-known fact that children have a tendency
to sample almost everything they see. This concomi-
tantly poses a significant risk of ingestion of chemicals
with toxic properties, which can have deleterious
effects on the child’s health.

One of the substances that may be contained in low-
quality toys is formaldehyde, a toxic substance that
belongs to the 2nd hazard class and has acute, car-
cinogenic and reproductive toxicity, neurotoxicity, aller-
genic and irritating properties [9, 10].

Prolonged inhalation of low doses of formaldehyde
vapors can cause allergic reactions, dermatitis, severe
irritation of the mucous membranes of the eyes and
respiratory tract, lead to the development of asthma
and other pulmonary dysfunction, cause pathological
changes in the lungs and liver, and negatively affect
the central nervous system, causing a number of neu-
rological symptoms, including sleep disturbances,
impaired cognitive function, learning and memory,
vision and coordination disorders, headaches, anxiety,
fatigue, etc.
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HaB4YaHHA Ta nNaMm’ATi po3nag 3opy i KoopauHauii,
ronoeHi 6oni, TpUBOry, BTOMY Ta iH.

Kpim TOr0, enigemionoriyHi 4OCigKEHHS NPOAEMOH-
CTpyBanu 3Ha4YHUI 3B'A30K MiX PiBHSAMU BNAMBY (hop-
MarnbZerigy Ta YacTOTOK Ta TSOKKICTHO Pi3HKX pecnipa-
TOpHUX 3axBoptoBaHb. Dopmanbaeria BUKNUKae 3ana-
NEHHSI B ANXanbHUX LUMsSXax Yepes Takuin MexaHiam, sk
OKWCMIOBabHWIA CTPEC, MOLLUKOMXKYIOUM pPecnipaTopHi
enitenianbHi KNiTMHK, WO NpWU3BOAWTL OO0 BTpaATU Kii-
TUHHOI dbyHKUii [11].

Ony6nikoBaHi 4OCNIMKEHHS LWOoAO0 36iMbLUEHHS OHKO-
NOri4HOT 3aXBOPIOBAHOCTI (pak HOCOMOTKW, pak Hoca
Ta napaHasanbHuii pak, nerikemist) y pobiTHWKIB, LLO
KOHTaKTYIOTb 3 hopManbaerigom. Ha ocHoBi Umx BuUC-
HOBKIB MixHapogHe areHTCTBO 3 [OCRIAKEHHS paky
(IARC) knacudikyBano cdopmanbaerig sk KaHueporeH
AN niognHu. Takox 3a AaHUMuM NiTepaTypy nokasaHo,
wo dopmanbaeria Bzaemogie 3 OHK i nposense reHo-
TOKCUYHICTb y TecTax Ha MyTadii in vitro Ta in vivo [12].
B ekcnepumeHTax Ha TBapuHax Oyno BUSIBNEHUN
BNMMB Ha PENpOAYKTMBHY (OYHKLiO $K camuiB Tak i
camok, Wwo Oyno migTBEPMKEHO eniaemionoriyHMMm
AOCMIMKEHHAMU Ha nogsX, sKi MalTb NPOdeCinHWiA
BnnuB dopmansaeriay [13].

MoHaa 20 pokiB chaxiBLi Npy OLiHLi 6e3nekw irpaLlok
ans notpeb [epaBHOi CaHiTapHO-enigeMionorivyHoi
ekcneptusm kopuctyeanuca Bumoramm [CanlliH
5.5.6.012-98 «[epxaBHi caHiTapHi npaBuna i Hopma
Besnekn irpalok Ta irop AN 300poB’s AiTeny (3aTs.
[MocTaHoBOK [0ONOBHOMO AEpXaBHOrO CaHiTapHOro
nikaps Ykpainu Big 30.12.1998 Ne12), ski 6ynm ckaco-
BaHi 05.09.2023 [14].

B €sponeiicbkomy Cotosi (EC) GesneyHicTb irpallok
3abesnevyeTbca BuMoOramu [npekTmBu E€Bponenchb-
koro MNapnamenTy i Pagn 2009/48/EC Big 18 yepBHs
2009 poky wopo 6Gesneku irpawok. Lis [Oupektusa
PEryntoe, SKUM BUMOram 6e3neku NOBMHHI BignosigaTm
irpaLukm, wob ix MoxHa 6yno Bupobnatu Ta/abo npo-
faeatn B €C Ta CrnpsiMOBaHa Ha 3HWXKEHHSI PU3UKIB
Gesnekn AUTAYMX irpawwok, Wwo npogatotecs B €C.
OupekTtuBa €C, 30kpema, BCTaHOBMIOE KpuTepii 6eane-
KK irpaLloK, Taki Ik MexaHi4Hi BnacTUBOCTI, XiMiYHi Bna-
CTUBOCTI, 3aMUCTICTb ToWlO. BoHa Takox BM3Havae
CTaHfapTW OOKyMeHTauii Ta MapkyBaHHs. Cdbepa gii
OupekTviBu 3 Ge3nekn irpallok MOLUMPKETLCS Ha BC
NPOAYKTY, O BUKOPUCTOBYHOTLCA AiTbMM BikoM Ao 14
pokiB nig yac irop [15].

HuHi B YkpaiHi BuMoru wono 6e3ne4HoCTi irpallok B
T.4. BMICTY hopmarnbAerigy B HUX, BPErynboBaHi YnH-
HUM HOPMaTWMBHO-MPaABOBUM aKTOM — TeXHIYHUM per-
nameHToM 6e3neyHocTi irpawok (TP Ne 151] [16], skuii
rapmoHi3oBaHo 3 [upektusoto 2009/48/EC wopo 6e3-
nekw irpawok. Lis rapmoHisauis Hopm 3abesneyye ycy-
HEHHSs1 TeXHIYHKMX Bap’epiB y B3aeMHil Toprisni, nigsu-
Lye piBeHb Ge3neyHoCTi NpogyKLii 4o 3aranbHOEBPO-
NENCbKOro, MOCUIIOE BIAMOBIAANbHICTb BUPOOHWUKIB i
nocTayasbHKKIB LLOA0 6e3neYHOCTi NpoayKLii.

Furthermore, epidemiological studies have demon-
strated a significant association between formaldehyde
exposure levels and the incidence and severity of var-
ious respiratory diseases. Formaldehyde induces
inflammation in the airways through a mechanism such
as oxidative stress, damaging respiratory epithelial
cells, leading to loss of cellular function [11].

Published studies have shown an increase in cancer
incidence (nasopharyngeal cancer, nasal and
paranasal cancer, and leukemia) in workers exposed to
formaldehyde. Based on these findings, the
International Agency for Research on Cancer (IARC)
classified formaldehyde as a human carcinogen. It has
also been shown in the literature that formaldehyde
interacts with DNA and exhibits genotoxicity in in vitro
and in vivo tests [12]. Animal experiments have shown
effects on reproductive function in both males and
females, which has been confirmed by epidemiological
studies in humans exposed to formaldehyde occupa-
tionally [13].

For over 20 years, when assessing the safety of toys
on the request of the State Sanitary and
Epidemiological Expertise, specialists used the
requirements of DSanPiN (State Sanitary Rules and
Standards) 5.5.6.012-98 “State Sanitary Rules and
Safety Standards for Toys and Games for Children’s
Health” (DSanPiN 5.5.6.012-98) (approved by the
Resolution of the Chief State Sanitary Doctor of
Ukraine dated 12/30/1998 No. 12), which were revoked
on 09/05/2023 [14].

In the European Union (EU), toy safety is ensured by
the requirements of Directive 2009/48/EC of the
European Parliament and of the Council of 18 June
2009 on the safety of toys. This Directive regulates the
safety requirements that toys must meet in order to be
manufactured and/or sold in the EU and aims to reduce
the safety risks of children's toys sold in the EU. The
EU Directive, in particular, sets out toy safety criteria
such as mechanical properties, chemical properties,
flammability, etc. It also defines standards for docu-
mentation and labeling. The Toy Safety Directive
applies to all products used by children under the age
of 14 for play [15].

Presently, in Ukraine, the requirements for the safety
of toys, including the formaldehyde content in them,
are regulated by the current regulatory legal act — the
Technical Regulations on the Safety of Toys (TR No.
151), which is harmonized with Directive 2009/48/EC
on the safety of toys [16].

This harmonization of norms ensures the elimination
of technical barriers to mutual trade, raises the level of
product safety to the European level, and strengthens
the responsibility of manufacturers and suppliers
regarding product safety.



BignoeigHo go Bumor ACaHlliH 5.5.6.012-98 piBeHb
mirpauii copmanbferiny y BOOHE CepefoBuWlle He
nosuHeH nepesuutysatv 0,1 mr/om®, y nosiTpsHe —
0,01 mr/m® Ta BMIiCT COyKU B irpax He MOBUHEH nepe-
Buwysatu 20,0 mr/kr.

Y 2021 poui 80 TexHi4YHOro pernameHTy 6e3neyHoCTi
irpaLloK BHECEHI 3MiHM LLOA0 «FPaHNYHUX 3HAYEHb ANS
hopmanbaerigy, WO BUKOPUCTOBYETLCA B irpaLlkax,
NpU3HadYeHnx Ans aitei Bikom go 36 micauie, abo B
iHLIKMX irpallkax, nMpu3HayeHUX ANs NOTpannsHHA A0
poTay. 3apa3 rpaHuyHi 3Ha4YeHHs1 CTaHoBNATL: 1,5 mMr/n
(nimiT mirpauii) ons noniMepHUX irpaLKoBMX marepia-
nax; 0,1 mn/m3 (NiMiT BUKWAIB) AN AEPEB’sHNX irpalLL-
KOBMX MaTepianax 3 foaaBaHHsM cmonu; 30 mr/kr
(nimiT BMiCTY) Ana maTepianax Ans irpallok Ha Tekc-
TWNbHINA ocHoBi; 30 mr/kr (nNiMiT BMICTY) Ans matepia-
nax ans irpaloK Ha WKIpsHi ocHosi; 30 Mr/kr (mimiT
BMICTY) Onsi maTepianax Ans irpaliok Ha naneposin
ocHoBi; 10 mr/kr (nimiT BMiCTY) Ons maTepianax ans
irpaLloK Ha BOAHIN OCHOBI.

daxiBui HaykoBoro LeHTpy NPeBEHTUBHOI TOKCUKO-
norii, Xxap4oBoi Ta XiMi4HOI Ge3neku iMeHi akagemika
N.I. Megsegs MO3 VYkpaibu pasom 3 axiBusamu
OY  «lHCTUTYT rpomMagcbkoro  340pOB’S  iMEHI
O.M. Map3eesa HAHM Ykpainn» B35 yyacts B 0bro-
BOPEHHI JaHWX 3MiH Ta Oynu KaTeropuyHo npotu ix
BHECEHHS, afpKe BOHU He Oynu HaykoBO OBrpyHTOBaHI
Ta NigBWLLYBanu pU3nK HEraTUBHOIO BNAMBY hopmarnb-
Jerigy Ha 300pOoB’S OUTUHM.

Meta. OuiHMTM pesynbTat CaHITapHO-XiMIYHMX
JOChidKeHb irpalok 3 pisHWX MaTepianis Ha BMICT
hopmanbgerigy.

MaTtepiann Tta metogu. [lpoaHanizoBaHo 3BiTU
LL,OA0 NPOBEAEHHS AOCNIAKEHb 3pa3KiB irpaLloK Pi3HUX
33 CYPOBUHHIM MOXOMKEHHSM, BUPOOHULTBA YKpaiHu,
Kutato, [aHii, B'’etHamy Ta Pecny6niku Binopycb 3a
nepiog 2021-2023 pp. Hasen Ta BMPOGHUKIB irpalLok
He HaBOAMMO Y 3B’I3KY 3 KOH(IAEHLINHICTIO pe3ynbTa-
TiB. [MpobonigrotoBka npoBoaunacs BiAMoBIiAHO OO0
[CaHrliH 5.5.6.012-98 «[lepaBHi caHiTapHi npaBuna
i Hopma Ge3neku irpaLliok Ta irop Ans 340pOoB’s AiTen»
(BogHa BUTSKKA, HacuueHicTb 1:2 cm?/cmi. Temnepa-
Typa ekcTpakuii +40°C. Ekcnosuuis — 24 roguHn).
BusHaueHHs kinbkocTi hopmanbaerigy B npobax npo-
BOOMNM 3rigHO 3 METOAOM, LU0 BXOAuTb OO0 cdepu
akpeguTauii  [ocnigHUUbKO-BUNPOBYBanbHOrO TOKCKM-
KOMNOFiYHOrO LIEHTPY.

Pesynbratu. 3a pesynstatamu aHanisy 3paskis, Lo
Jocnigkysanucs, irpallku 3 noniMepHux Marepianis —
HamnowmpeHiwi B YkpaiHi. 3rigHo 3 pesynbratamu
(tabn. 1) BMicT dhopmanbaeriay y BOGHOMY MOAENbHO-
My CepedoBWLi BM3HA4YaBCA B MexXax BiJ MeHLle
0,01 wmr/am® (Mexa KinbKiCHOro BM3HAYeHHs) [0
0,031 Mr/am3, WO NO3UTMBHO OLHIOETLCS 3 FifiEHIYHMX
NO3nLLiN.

Ha npyromy micLi 3a NOLUMPEHICTIO TUMIB irpaLlok — 3
TEKCTUNbHUX MaTepianiB. Y BiAnNoOBIAHOCTI 4O caHiTap-
HOro 3aKOHOAABCTBA MpW BMPOOHMLUTBI irpallok Anst
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According to the requirements of DSanPiN
5.5.6.012-98, the level of formaldehyde migration into
the aquatic environment should not exceed 0.1
mg/dm3, in air — 0.01 mg/m® and the content of the
compound in games should not exceed 20.0 mg/kg.

In 2021, the Technical Regulations on the Safety of
Toys were amended regarding the ‘limit values for
formaldehyde used in toys intended for children under
36 months of age or in other toys intended to be placed
in the mouth’. The limit values are currently: 1.5 mg/I
(migration limit) for polymer toy materials; 0.1 ml/m3
(emission limit) for wooden toy materials with added
resin; 30 mg/kg (content limit) for textile-based toy
materials; 30 mg/kg (content limit) for leather-based toy
materials; 30 mg/kg (content limit) for paper-based toy
materials; 10 mg/kg (content limit) for water-based toy
materials.

Specialists of the L.I. Medved’s Research Centre of
Preventive Toxicology, Food and Chemical Safety,
Ministry of Health, Ukraine, together with specialists of
the State Institution “Marzeiev Institute for Public
Health” NAMSU, took part in the discussion of these
changes and were categorically against their introduc-
tion, considering them not scientifically substantiated.
Also it was believed that such changes would increase
the risk of negative effects of formaldehyde on chil-
dren's health.

Aim. To evaluate formaldehyde content in different
materials children’s toys and to assess the results in
compliance with the current requirements to safety
indicators.

Materials and Methods. Reports on the conduct
and results of researches on samples of toys of differ-
ent raw material origin, produced in Ukraine, China,
Denmark, Vietnam and the Republic of Belarus for the
period 2021-2023 were analysed. The names and
manufacturers of the toys are not given due to the con-
fidentiality of the results. Sample preparation was car-
ried out in accordance with DSanPiN 5.5.6.012-98
(water extract, saturation 1:2 cm2/cm3. Extraction tem-
perature — +40°C. Exposure — 24 hours). The deter-
mination of the amount of formaldehyde in the samples
was carried out according to the method included in the
scope of accreditation of Research and Testing
Toxicological Center.

Results. According to the results of the analysis of
the samples studied, toys made of polymeric materials
are the most common in Ukraine. According to the
results (Table 1), the formaldehyde content in the
aqueous model environment was determined within
the range from less than 0.01 mg/dm? (limit of quanti-
tative determination) to 0.031 mg/dm?3, which is posi-
tively assessed from a hygienic point of view.

The second most common type of toy is made of
textile materials. In accordance with sanitary legisla-
tion, the use of natural leather and fur is not allowed in
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Tabnuus 1/ Table 1

BwmicT chopmanbperiny y BogHOMy MoAenbHOMY cepenoBuLLi
(mirpauis 3 irpawok i3 nonimepHux matepianis) /
Formaldehyde content in an aqueous model environment
(migration from toys made of polymeric materials)

HeBu3HaueHicTb N - FpaHnyHi
KoHueHTpadii, . FirieHiyHUN ke s
Mr/am BUMipHOBaHHA HopmaTue*, KM 3HaYeHHs™ ™ (nimiT
" . . U (k=2, P=0.95) / 3 V0| mirpauit), mrigm® [
3pa3ku* /| Samples* |/ Concentrations, mr/agm® | Hygienic s ke
3 Measurement e Limit values
mg/dm . standard**, . . .
uncertainty DCM. ma/dm? (migration limit),
U (k=2, P=0.95) » Mg mg/dm?
Ne1 (Kutan) / (China) 0,014 0,006 0,1 1,5
Ne2 (Kutan) / (China) 0,015 40,006 0,1 1,5
Ne3 (Oanist) / (Denmark) <0,01 0,1 1,5
Ne4 (Kutan) / (China) 0,01 40,006 0,1 1,5
Ne5 (Kutan) /(China) <0,01 0,1 1,5
Ne6 (kpainia) / 0,02 +0,006 0.1 15
(Ukraine)

Ne7 (Kutan) /(China) 0,028 0,006 0,1 1,5
Ne8 (Kutan) /(China) 0,017 10,006 0,1 1,5
Ne9 (Kutan) /(China) 0,018 +0,006 0,1 1,5
Ne10 (Kutaw) / (China) 0,028 40,006 0,1 1,5
Ne11 (Kutan) /(China) 0,024 +0,006 0,1 1,5
Ne12 (Kutawn) / (China) 0,031 0,006 0,1 1,5

MPUMITKU: < - HE BU3HAYEHO, HUKYE MEX KinbKicHOro BuaHaveHHs (0,01 mr/am3)
* 3pasku Ne1 ta Ne3 npusHaueHi ons giten Bikom Big 3 micsauis, iHWi — Bikom Big 3 pokiB
** NCaHliH 5.5.6.012-98 «[lepxaBHi caHiTapHi NnpaBuna i Hopma 6e3neku irpallok Ta irop Ans 3gopos’s Aiten», KM — gony-

CTUMa KiNbKiCTb Mirpauji
*** TexHiYHWUIM pernameHT 6e3neyHocTi irpawok /

Notes: < — not determined, below the limit of quantification (0.01 mg/dm3)
* samples No. 1 and No. 3 are intended for children from three months of age, the others are for children from three years of age
** DSanPiN 5.5.6.012—-98 State Sanitary Rules and Safety Standards for Toys and Games for Children’s Health, DCM - allow-

able amount of migration
*** Technical Regulations on the Safety of Toys

AiTen BiKOM 40 3 poKiB He [O3BOMSAETHCS BUKOPUCTAH-
HS1 HaTypanbHWX LWKIpU Ta XyTpa 4epes Te, L0 BOHM
noraHo AesiHgikytoTbes. B M'akux irpatukax gns airen
BCiX BiKOBMX Tpyn rpaHyriboBaHi HabvBHi MaTepianu 3
po3mipoM rpaHyn 3,0 MM Ta MeHLUE MOBWHHI OyTW B
yoxni. Pesynbrat Hawux OOCRigXeHb HaBeAeHO B
Tabn. 2.

JlimiT BMIiCTY hopmanbderiay B irpallkax Ha Tekc-
TUMbHIN Ta LWKIpSHIA ocHoBax BuknageHo B ACTY EN
71-9:2009 «OpraHiyHi xiMmivHi crnonyku. Bumorm», a
TaKoX Yy YUHHOMY TeXHiYHOMY pernameHTi 6e3nevHoOCTi
irpawwok i ctaHoBuTb 30 mr/kr. MNpy nepepaxyHky Ha
piBeHb MirpaLlii dhopmanbaerigy (Mr/om3) Leil nokasHuK
[eLLO BULLMIA 3a nornepegHe 3HAYEHHS, SKe HaBedeHO
y OCaHlliH 5.5.6.012-98.

the production of toys for children less than three
years of age because they are poorly disinfected. In
soft toys for children of all age groups, granulated fill-
ing materials with a granule size of 3.0 mm and less
must be in a cover. The results of our research are
given in Table 2.

The limit for formaldehyde content in textile and
leather-based toys is set out in DSTU EN 71-9:2009
Organic Chemical Compounds. Requirements, as well
as in the current Technical Regulations on the Safety of
Toys and is 30 mg/kg. When converted to the level of
formaldehyde migration (mg/dm?3), this indicator is
slightly higher than the previous value given in
DSanPiN 5.5.6.012-98.
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Tabnuusa 2 / Table 2

BwmicTt chopmanbperiny y BogHOMy MoAenbHOMY cepenoBuLLi
(mirpauis 3 irpawok i3 TekcTunbHUX martepianis) /
Formaldehyde content in an aqueous model
environment (migration from textile toys)

HeBusHaueHicTb T . MpaHuyHiI
KoHueHTpadii, . FirieHivHnn Swk [
Mr/am BUMipIOBaHHA HopmaTuB*, IKM 3HaYeHHA™™™ (nimiT
. . . U (k=2, P=0.95) / 3 S| mirpauii), mrigm® [
3pa3ku* / Samples* |/ Concentrations, mr/am® | Hygienic - ek
3 Measurement e Limit values
mg/dm . standard**, . . L
uncertainty DCM. ma/dm? (migration limit),
U (k=2, P=0.95) » Mg mg/dm?3
Ne1 (Ykpaina) /(Ukraine) 0,027 10,006 0,1 30
Ne2 (Kutan) /(China) <0,01 0,1 30
Ne3 (B’eTHam)
/(Vietnam) <0,01 0.1 30
Ne4 (Kutan) /(China) <0,01 0,1 30
Ne5 (Kutan) /(China) <0,01 0,1 30
Ne6 (Kutan) /(China) <0,01 0,1 30
Ne7 (Kutan) /(China) <0,01 0,1 30
Ne8 (B’eTHam)
/(Vietnam) <0,01 0.1 30
Ne9 (Kutan) /(China) <0,01 0,1 30
Ne10 (Kutaw) /(China) <0,01 0,1 30
Ne11 (B’eTtHam)
/(Vietham) <0,01 0,1 30
Ne12 (Kutawn) /(China) <0,01 0,1 30
Ne13 (Kutai) /(China) <0,01 0,1 30

MPUMITKU: < - HE BU3HAYEHO, HUKYE MEXi KiNbKICHOro Bu3HadeHHs (0,01 mr/om3)
* 3pa3ok Ne1 npusHaveHi Ans Aitent Bikom Bif 3 pokiB, iHLWi — Bikom Bif 1 poky
** OCaHlMiH 5.5.6.012-98 «[JepxxaBHi caHiTapHi npaBuna i Hopma 6e3neku irpallok Ta irop gnsa 3gopos’s giteny, AKM — gony-

CTUMa KinbKiCTb Mirpauii
*** TexHiYHUI pernameHT 6e3nevHocTi irpawok /

Notes: < — not determined, below the limit of quantification (0.01 mg/dm3)
* sample No. 1 is intended for children aged three and over, the others are for children aged one and over
** DSanPiN 5.5.6.012-98 State Sanitary Rules and Safety Standards for Toys and Games for Children’s Health, DCM - allow-

able amount of migration
*** Technical Regulations on the Safety of Toys

MManepoBi irpallkn € €eKOMoriYHUMKM, He LUKOASATb
ZOBKIMIIO | MOXyTb nignsaraty nepepobui. Takox BoHK
JeLleBLi 3a irpaliki 3 noniMepHmMx abo TEKCTUMbHUX
marepianis. Ane MOXyTb MaTtu enigemivyHy Hebeaneky
4yepe3 HEeMOXIMBOCTI TXHbOI AesiHekuii. ToMy BOHM
MOBUHHI ByTy 3a6OPOHEHI ANst BUKOPUCTaHHSA Mpu cna-
naxax iHeKLiiHMX XBopob y AMTAYKX KonekTuBax abo
nikBigyBaTncs nicns xeopobu AUTUHK BOoMa.

3a Hawumu gaHumu (Tabn. 3), piBHi mirpauii dop-
mManbJerigy 3 manepoBuX irpawlok (nasmu, KHUXKU-
irpaLLKM) He MepeBwWLLyBanmu FirieHIYHOTO HOPMaTUBY.

Paper toys are environmentally friendly, do not harm
the environment and can be recycled. They are also
cheaper than toys made of polymer or textile materials.
But they can pose an epidemic risk because they can-
not be disinfected. Therefore, they should be prohibited
for use during outbreaks of infectious diseases in chil-
dren's groups or eliminated after a child's illness at
home.

According to our data (Table 3), the levels of
formaldehyde migration from paper toys (puzzles, toy
books) did not exceed the hygienic standard.
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Tabnuua 3 / Table 3

BwmicT chopmanbgeriny y BooHOMY MoAernbHOMY cepenoBuLLi
(mirpauis 3 irpawok 3 nanepy) /
Formaldehyde content in an aqueous model environment
(migration from paper toys)

HeBu3HaveHicTb T . MpaHnyHi
KoHueHTpauii, . FirieHiyHUN Sk (i
Mr/am BMMipIOBaHHA HopmaTue*, KM 3HaYeHHs™™ (nimiT
. . . U (k=2, P=0.95) / 3 0 | mirpauii), mrigm® [
3pas3ku* /| Samples* |/ Concentrations, mr/am® | Hygienic s .
3 Measurement e Limit values
mg/dm . standard**, . . .
uncertainty DCM. ma/dm? (migration limit),
U (k=2, P=0.95) » Mg mg/dm?
Ne1 (Ykpaina) /(Ukraine) <0,01 0,1 30
Ne2 (Ykpaina) /(Ukraine) 0,01 +0,006 0,1 30
Ne3 (Ykpaina) /(Ukraine) 0,01 +0,006 0,1 30
Ne4 (Kutan) /(China) 0,078 10,007 0,1 30
Ne5 (Kutan) /(China) 0,05 10,006 0,1 30
Ne6 (Kutan) /(China) 0,014 +0,006 0,1 30
Ne7 (Kutan) /(China) 0,013 +0,006 0,1 30
Ne8 (Kutan) / (China) 0,077 10,007 0,1 30
Ne9 (Kutait) /(China) 0,032 10,006 0,1 30

MPUMITKU: < - HE BU3HAYEHO, HIUKYE MEXi KinbKicHOro BuaHaveHHs (0,01 mr/am3)

* 3pasku NpusHayeHi ans Aiten Bikom Big 3 pokis

** NCaHliH 5.5.6.012-98 «[lepxaBHi caHiTapHi NnpaBuna i Hopma 6e3neku irpallok Ta irop Ans 3nopos’s Aditen», KM — gony-

CTUMa KiNnbKiCTb Mirpauii
*** TexHIYHWUIM pernameHT 6e3neyHocCTi irpatok /

Notes: < — not determined, below the limit of quantification (0.01 mg/dm3).

* samples are intended for children aged three and over

** DSanPiN 5.5.6.012—-98 State Sanitary Rules and Safety Standards for Toys and Games for Children’s Health, DCM - allow-

able amount of migration
*** Technical Regulations on the Safety of Toys

3rigHo 3 BUMOramu TexHiYHOro pernameHTy 6esneyHo-
CTi irpawok mniMiT BMICTY hopManbAgerigy CTaHOBWUTb
30 mr/kr.

[JepeBnHa nepeBaxHO BUKOPWUCTOBYETLCA AJ1S BUMO-
TOBJIEHHS1 HAPOAHOI irpallky i AMOAKTUYHKUX 3acobiB.
Mpy LbOMY JOLINIbHUM € BUKOPUCTaHHS TBEPAMX Nopia
AepesuHn (Oy6, Binbxa, 6epesa). 3 MeTow npodinak-
TUKA TpaBMYBaHHSA (CKanok) AepeBWHy niggawTb
peTenbHOMY WichyBaHHIO 3 HACTynHUM nocapbyBaH-
HAM abo NoKkpuTTAM nakom. Lle niasumilye puauk mirpa-
Uil XiMiYHMX peyvyoBMH OO BOQHOMO cepefoBulla Ta
MOBITPS HE TiNbKW 3 JEPEBUHM, @ TAKOX 3 MOKPUTTS.

3a BnacHUMM JocnigpkeHHsIMK (Tabn. 4) piHi Mirpa-
Lii dpopmanbaerigy 3 AePEB’HMX irpaLlok (Nasnum-rono-
BOINOMKY, 6i3i-bopa, YacTHa CMOPTUBHOTO Npunanas)
He nepeBuLLYBasu ririeHiYHMX HOPMAaTMBIB.

3rigHo 3 Bumoramu [ICTY EN 71-9:2009 «OpraHiyHi
XiMiyHi cnonyku. Bumoru» nimiT BMICTY hopmanbaerigy
B JEpeB’sHUX irpallkax 3 Jo4aBaHHAM CMOMW CTaHo-
BUTb 80 mr/kr, TEXHIYHOrO pernameHTy 6e3neyHoCTi

According to the requirements of the Technical
Regulations on the Safety of Toys, the formaldehyde
content limit is 30 mg/kg.

Wood is mainly used to make folk toys and teaching
aids. In this case, it is advisable to use hardwood
species (oak, alder, and birch). To prevent injuries
(scratches), wood is subjected to thorough sanding fol-
lowed by painting or varnishing. This increases the risk
of chemical migration into the aquatic environment and
air not only from the wood but also from the coating.

According to our own research (Table 4), the levels
of formaldehyde migration from wooden toys (puzzles,
busy-boards, some sports equipment) did not exceed
hygienic standards.

According to the requirements of DSTU EN 71-
9:2009 Organic Chemical Compounds. Requirements,
the limit of formaldehyde content in wooden toys with
the addition of resin is 80 mg/kg, and in accordance
with the Technical Regulations on the Safety of Toys
the emission limit should not exceed 0.1 ml/md,
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BwmicT chopmanbperiny y BogHOMy MoAenbHOMY cepenoBuLLi
(mirpauis 3 irpawok 3 gepeBuHM) /
Formaldehyde content in an aqueous model environment
(migration from wooden toys)

Tabnuus 4 / Table 4

KoHueHTpauii, HeBusHaueHicTb FiricHiuyHWi rpa“?*‘:“(i L.
3 BUMipIOBaHHSA w [IKM. | 3HAYEHHA™ (nimiT
3pa3ku* /| Samples* |/ Conhcn(:ﬁ:nations U (k=2, P=0.95) / ::)IZT;TMIBH;gLileni(’: mirpauii), mriam® |
3 ’ Measurement Limit values***
mg/dm . standard**, . : .
uncertainty 3 (migration limit),
U (k=2, P=0.95) DCM, mg/dm mg/dm?
Ne1 (Ykpaina) /(Ukraine) 0,024 +0,006 0,1 80
Ne2 (Pecnybnika
Binopycs) / 0,08 +0,007 0,1 80
(Republic of Belarus)
Ne3 (Ykpaina) /(Ukraine) 0,034 +0,006 0,1 80

MpumiTkm:
* 3pasku Npu3HadeHi ans giten Bikom Big 3 pokis

** NCaHlMiH 5.5.6.012-98 «[lepxaBHi caHiTapHi npaBuna i Hopma 6e3neku irpallok Ta irop Ans 3gopos’s giten, AKM — gony-

CTMMa KinbKicTb Mirpauii

*** OCTY EN 71-9:2009 «OpraHiyHi XiMi4Hi cnonyku. Bumorny» /

Notes:

* samples are intended for children aged three years and over

** DSanPiN 5.5.6.012-98 State Sanitary Rules and Safety Standards for Toys and Games for Children’s Health, DCM - allow-

able amount of migration

*** DSTU EN 71-9:2009 Organic Chemical Compounds. Requirements

irpallok — NiMIT BMKWUAIB HE MOBMHEH MepeBuLLyBaTH
0,1 mn/m3.

BmicT copmanbgerigy y BOAHOMY MOAESNbHOMY
CepenoBuLL Mpu Mirpauii #oro 3 BCIX AOCHIAKEHUX
irpallok He nepeBwuLLyBaB BiAMNOBIAHUX HOPMATUBIB Ta
BiZNOBIZAB BMMOram TexHiYHOro pernameHTy Gesney-
HOCTI irpaLlok

O6roBopeHHs. OuiHka 6e3ne4HoCTi irpallok Bigno-
BiJHO O BMMOr TEeXHIYHOrO pernameHTy — MUTaHHS
aktyanbHe. Lle notpebye MmigroToBKkM 3paskiB irpallok
[0 XiMiYHMX BunpobyBaHb 3rigHo 3 BUMoramu LCTY
EN 71-10:2008 «BesneyHicTb irpawok. YactuHa 10.
OpraHiyHi XimiuHi cnonykun. [oTyBaHHSA Ta ekcTparyBaH-
Hs 3paskiB (EN 71-10:2005, IDT)» Ta KOHTpOIO NiMITy
BMIiCTYy Ta NiMITy Mmirpauii dopmanbaerigy Metogamu
srinHo 3 ACTY EN 71-10:2008 ta ACTY EN 71-
11:2008.

BucHoBku

1. BwmicT dopmanberigy y BOOHOMY MOLENbHOMY
CepenoBuLL MpW AOCMIAKEHHI BCIX BMAIB irpallok He
MepEeBWLLYBAB TPaHWYHi 3HA4YEHHS 3rigHO 3 BUMOramm
TexHi4Horo pernameHTy 6e3neyHOCTi irpaLlok.

2. Irpawku, wWwo He MOXyTb OyTu [AesiHdikoBaHi,
MOXYTb NPeACTaBnATN 0cobnunBy HebGeaneky npu BUKO-
PUCTaHHI | NOBUHHI Nignsratn KOHTPONIO.

3. MeToauuHi nigxogum [0 CaHiTapHO-XiMIYHUX
ZOCNiIKeHb irpallok noTpebyroTb JoonpaLoBaHHs Ta
rapmoHi3aLlii 3 ypaxyBaHHAM BUMOT TexHi4YHOro perna-
MeHTY 6e3ne4HoCTi irpaLLok.

KoHndnikt iHTepeciB. ABTopu 3aaBNnsA0TL NPO BiACYTHICTb
KOH(NIKTY iHTepeciB

The formaldehyde content in the aquatic model envi-
ronment during its migration from all the studied toys
did not exceed the relevant standards and met the
requirements of the Technical Regulations on the
Safety of Toys.

Discussion. The assessment of the safety of toys in
accordance with the requirements of the Technical
Regulations is a relevant issue. This requires the
preparation of toy samples for chemical testing in
accordance with the requirements of DSTU EN 71—
10:2008 Safety of Toys. Part 10. Organic Chemical
Compounds. Preparation and Extraction of Samples
(EN 71-10:2005, IDT) and the control of the content
limit and migration limit of formaldehyde by methods in
accordance with DSTU EN 71-10:2008 and DSTU EN
71-11:2008.

Conclusions

1. The formaldehyde content in the aqueous model
environment during the study of all types of toys did not
exceed the limit values in accordance with the require-
ments of the Technical Regulations on the Safety of
Toys.

2. Toys that cannot be disinfected may pose a partic-
ular hazard during use and should be monitored.

3. Methodological approaches to sanitary-chemical
examination of toys need to be refined and harmo-
nized, taking into account the requirements of the
Technical Regulations on the Safety of Toys.

Conflict of interest. The Authors declare no conflict of inter-
est.
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