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ABSTRACT. The aim of the Research. To study the content of toxic elements (lead, arsenic and mercury) in
decorative cosmetics.

Methods and Materials. The study included lipsticks, mascara, children’s decorative cosmetics from domes-
tic and foreign manufacturers (Ukraine, Finland, France, Latvia, Japan) and pigments used in manufacturing.
The content of toxic elements was determined using inductively couple plasma atomic emission spectrometry
on JCPE-9820-2015 device. Advanced mathematical and statistical methods were applied to analyze the find-
ings of the studly.

Results and Discussion. The findings of the study indicate that decorative cosmetics products in the
Ukrainian market may contain lead and arsenic concentration resulting in undesirable health outcomes.
Conclusions. The study on toxic elements contents in decorative cosmetics products proves the necessity for
these products mandatory control by the given indicators. Thorough sanitary and chemical control over their
production and selling will prevent access of low quality and hazardous to human health cosmetic products to

the Ukrainian market.
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Introduction. The use of both decorative and
care cosmetics dates from ancient Egypt and
Greece times and exists as long as the mankind
lives. The word cosmetics derives from Greek
meaning “technique of dress and ornament”.
Evidently these techniques have been changing
over time. Nowadays they are various sub-
stances used to enhance the appearance or
smell of human body: creams, perfumes, lotions,
lipsticks, dyes, gels, oils and bath salts. They
include decorative cosmetics products and per-
sonal care cosmetics.

Over its history of application, cosmetics, dec-
orative in particular, have not always been useful
and harmless. It is known that ancient Greeks
and Romans used cosmetics containing not only
natural ingredients but also such poisonous sub-
stances as mercury and lead. They were consid-
ered useful for skin that time.

In terms of modern cosmetics contents, they
totally differ from the ancient types. As scientific
research findings indicate, there are new rea-
sons for legitimate concerns, though. They refer
to the fact that in the second half of the 20th cen-
tury cosmetologists began to use chemical com-
pounds which unlike the reliable natural ingredi-

ents may cause remote undesirable outcomes
due to their long-term application and have been
affecting the consumer’s health [1, 2, 3].

Due to the extension of cosmetic products
range by domestic and foreign manufacturers
the product safety issues are becoming more
and more relevant.

To our mind, cosmetic products safety investi-
gations must focus on cosmetics comprehensive
analysis aimed at hazardous factors identifica-
tion and the assessment of their level, including
through defining the cosmetic products compli-
ance with the ongoing sanitary norms and regu-
lations of Ukraine and international norms. In
case of the absence of relevant regulations, it is
necessary to justify medical requirements for the
products safety for human health and life
through their expert assessment.

The most extensively used decorative cosmet-
ics products are powders, lipsticks, mascaras,
brow mascaras. Their safety assessment in
Ukraine is performed according to State sanitary
rules and norms Ne2.2.9.027-99 on sanitary
rules and regulations on cosmetics products
safety, State sanitary rules and norms and
Regulation (EC) No 1223/2009 of the European



Parliament and of the Council of 30 November
2009 on cosmetic products [5, 6]. These docu-
ments imply research into potential risks of these
products application by their organoleptic,
microbiological, sanitary and chemical and toxi-
cological indicators. We are of the opinion that
one of the most significant safety indicators is the
presence of toxic metals in cosmetic products,
namely arsenic, mercury and lead, which are for-
bidden under above-mentioned documents.

It is important to note that, unlike international
regulations, the regulations of the Republic of
Belarus and those of the Russian Federation do
not forbid the presence of heavy metals in deco-
rative cosmetics. Thus, the concentration of toxic
metals in these products and raw materials for
their manufacturing mustn’t exceed 5,0 mg/kg
for arsenic, 1,0 mg/kg for mercury and 5,0
mg/kg for lead. More severe requirements are
established for children’s and intimate cosmet-
ics, for lips and eyes, namely at the level of not
higher than 2,0 mg/kg for arsenic, 0,5 mg/kg for
mercury and 2,0 mg/kg for lead [6 - 9].

It is known that arsenic and its compounds
affect central, autonomic and peripheral nervous
systems, digestive system, liver and kidneys. The
International agency for research on cancer
regards it as the first group of carcinogens. The
majority of arsenic compounds, arsine in particu-
lar, are classified as hemolytic poison.

Mercury and its compounds are highly toxic
substances which can accumulate in the human
body and result in metabolic disorders of ascor-
bic acid, pyridoxine, calcium, zinc, copper, pro-
teins, cysteine, tocopherols, iron, magnesium
and selenium.

Lead is one of the most well-known toxic met-
als for human health. Its high biological hazards
are manifested in its high toxicity and ability to
accumulate in the human body. Lead is a highly
cumulative substance with polytropic actions and
is especially dangerous for children’s health and
mental development. Lead poisoning affects
hematopoietic organs, kidneys, cardiovascular
and central nervous systems. Hematopoietic
system in children is the most sensitive to lead
poisoning [10-15].

It is necessary to note that, according to
research findings, the mean and median usage
of lipstick by women aged 19-65, who regularly
use the product of interest, is from 13 mg to 24
mg per day. Assuming that a woman puts on a
lipstick during 55 years, she ingests from 320 to
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482 g of lipstick during her lifetime. The studies
show that even this small amount can be haz-
ardous for health — depending on the contents.
Lipstick mainly contains wax, fats, oils and chem-
icals which provide color, taste and resistance.
The USA researchers found the presence of lead,
aluminum, cadmium, cobalt, chromium, man-
ganum, nickel and titanium in different brands of
lipstick. The compared amount of usage per day
with the level of toxic ingredients concentration
found in tested lipstick brands suggests their
potential health risk. Thus, in such brands as Dior,
Maybelline, Max Factor and Oriflame lead was
detected at levels 3,19, 3,70, 4,23 and 4,37
mg/kg respectively. If a woman digest on average
8 g of lipstick per year, she intakes 0,04 mg of
lead. It is not a big amount but this substance is
able to accumulate in the body [15].

Aim. To study toxic elements (lead, arsenic
and mercury) concentration in decorative cos-
metic products.

Methods and Materials. The object of study
was lipsticks from domestic and foreign manu-
facturers (Ukraine, Finland, France, Latvia,
Japan) and pigments used in manufacturing.

Results and Discussion. The content of toxic
elements was determined using inductively cou-
ple plasma atomic emission spectrometry on
JCPE-9820-2015 device. The lowest signifi-
cance levels are the following: < 0,1 for lead, <
0,04 for arsenic, < 0,012 for mercury. Advanced
mathematical and statistical methods were
applied to analyze the findings of the study [17].

The research of decorative cosmetics - lip-
sticks from domestic and foreign manufacturers
(Ukraine, Finland, France, Latvia, Japan) and pig-
ments used in manufacturing — was conducted.

The research results of toxic metals concentra-
tion determination in decorative cosmetic prod-
ucts are shown in Tables 1 and 2.

The results in Tables 1 and 2 show toxic lead
and arsenic elements concentration at signifi-
cant levels (Pb - from 0,75 to 3,35 mg/kg, As -
from 0,05 to 1,8 mg/kg), mercury was absent at
the sensitivity of the measurement level in the
analyzed samples (< 0,012).

The obtained results prove that the analyzed
samples of decorative cosmetics for both adults
and children contain toxic elements (lead and
arsenic) at levels hazardous for human health. It
was also found that the toxic metals presence in
decorative cosmetic products is caused by pig-
ments which they contain.
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Table 1
Toxic metals concentration in decorative cosmetic products
Metal concentration, mg/kg Specification
Product name requirements
Pb As Hg qu
Pearl stick lipstick (Ukraine) <0,3 0,15+0,05 <0,012 absent
Lipstick (Ukraine) 3,35+0,3 1,8+0,2 <0,012 absent
Lipstick (Finland) 0,54+0,3 0,05%0,01 <0,012 absent
Lipstick (France) <0,1 <0,04 <0,012 absent
Lipstick (Latvia) <0,1 < 0,04 <0,012 absent
Lipstick (Japan) 0,75+0,3 < 0,04 <0,012 absent
Lipstick for children (China) 0,68+0,2 0,14+0,1 <0,012 absent
Table 2
Toxic metals concentration in raw materials
) Concentration, mg/kg Specification
Pigments requirements
Pb As Hg a

Carbon black pigment <0,1 0,35+0,2 <0,012 absent
Light-resistant red 0,18%0,2 0,19+0,1 <0,012 absent
Light-resistant orange 0,42+0,3 0,20+0,1 <0,012 absent

After conducting the investigation and defining
the causes of toxic metals presence in domestic
products, namely of lead and arsenic in raw
materials, the list of ingredients in lipstick was
changed (pigments were replaced). New sam-
ples investigation results are shown in Table 3.

The findings in Table 3 show that toxic ele-
ments are absent after the changes in ingredi-
ents have been made.

Thus, our research contributed to developing
nontoxic ingredients and prevention of haz-
ardous for consumers’ health products to the
Ukrainian market.

Conclusions. The research findings show that
decorative cosmetics in the Ukrainian market
may contain lead and arsenic in concentrations
hazardous for human health. The research on
toxic elements concentration detection in deco-
rative cosmetic products proves the necessity
for these products mandatory control by the
given indicators. Thorough sanitary and chemi-
cal control over their production and selling will
prevent access of low quality and hazardous to
human health cosmetic products to the Ukrainian
market.

Table 3
Toxic metals concentration in domestic products after changing the ingredients
Lipstick (Ukraine) <0,1 <0,04 <0,012 absent
Pearl stick lipstick (Ukraine) <0,3 0,15%0,05 <0,012 absent
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3ABPYHEHHS KOCMETUYHOI NPOAYKLII TOKCUYHUMW EJIEMEHTAMU
TA OL{IHKA MOXXJINBUX PU3UKIB 4J151 340POB 51 C[I0)XKUBAYIB
T.®. XapueHko, C.C. IcaeBa, A.T'. KyapsieueBa, O.A. Xap4yeHko, A.M. CTpoii,
I.B. lNonosawyerko, H.l. boiiko
Al «HaykoBuii LLEeHTP NPeBEHTUBHOI TOKCUKOJIOriT, XapyoBoi Ta XiMiyHOI 6e3nekmn
imeHi akagemika J1.1. MeaBens MiHicTepcTsa 0XOpoHU 340p0B s Ykpainn», M. KuiB, YkpaiHa

PE3IOME. Meta po60Tu. BuB4nNTY BMICT TOKCUHYHUX €/IEMEHTIB (CBUHLIIO, apCeHy Ta PTyTi) y Bupobax Aeko-
PaTUBHOI KOCMETUKMN.

Marepiann Ta metogu. O6’ekToM fochigkeHb 6y ryoHi nomaam, Tywwi 45 B, AuTsa4ya AekopaTuBHa KOc-
MeTVKa BITYN3HSIHOIO Ta 3aKOPAOHHOIr0 BUPOOHMLTBA (YkpaiHa, DiHnaHaia, @panuia, Jlateis, Snowisa) Ta nir-
MeHTU, siki 6y 3aCTOCOBAHI [/l iXHbOrO BUrOTOBJIEHHS].

Bu3HayeHHs1 BMICTY TOKCUYHUX e/IeMEHTIB PoBOANIIN METOLOM aTOMHO-EMICIVHOI CrIEKTPOMETPII 3 iHAYKTUB-
HO-3B’s13aH010 niaamoto Ha npwnagi JCPE-9820-2015. [ins 06pobku pe3ynbTaTiB 4OCIAXEHHS OYv BUKOPU-
CTaHi cyyacHi MaTeMaTuyHO-CTaTuCTUYHI METOAN.

Pe3ynbTaTtin. Pesynbtatv JOCTIAXEHb CBIgYaTh, L0 AeKopaTuBHA KOCMETUYHa NPOAYKLIS, MPUCYTHSI Ha PUHKY
YkpaiHu, Moxe MiCTUTY y CBOEMY CKNafi CBUHELb Ta apCeH Y KOHLIEHTPaLisiX, ki € Hebe3neyHumu ansi 340-
POB’S JI0ANHN.
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BucHoBku. [1poBeneHi AOCIIXEHHS 110 BU3HAYEHHIO BMICTY TOKCUYHUX €/IEMEHTIB Y KOCMETUYHUX BUpPobOax
J1eKopaTnBHOI KOCMETUKM BKa3yoTb Ha HEOOXiAHICTb 000B I3KOBOIr0 KOHTPOJIO JAHOMO BUAY NPOAYKLIi 3a BKa-
3aHUMW NOKa3HUKaMn. PeTenbHuii CaHITapHO-XiMIYHMIA KOHTPOIb 3a iXHIM BUPOOHULITBOM Ta peanidallieto
CripusiTUMeE roNepeaXeHHI0 0CTYy HEsKICHOI Ta HeGe3neyHoi 4151 340P0B’ 'S NIOANHN KOCMETUYHOI npoayKUil
Ha PUHOK YkpaiHu.

KnioyoBi cnoBa: nekopatviBHa KOCMETYKE, Hebe3rneka, BMICT CBUHLIIO, apCEHY Ta PTYTi.

3ArPSI3HEHWE KOCMETUYECKOWU NMPOAYKLNN TOKCUYHBIMU SJIEMEHTAMM
U OLIEHKA BO3MO)XHbIX PUCKOB )15 340POBbSI TOTPEBUTEJIEUN
T.®. Xapuenko, C.C. Ucaesa, A.l. Kyapssuesa, 0.A. XapyeHko,
A.H. Ctpoii, A.B. lNonosawerko, H.U. Boiiko
1 «Hay4Hblii LEHTP NPEeBEHTUBHOU TOKCUKOJIOrW, NULLEBOV N XMMNYECKOV 6€30MacHOCTH
nmeHv akagemuka J1.U. Mensens
MunucTepcTaa 34apaBooxpaHeHns YkpaunHsbl», r. Knes, YkpanHa

PE3IOME. Lienb pa6ortbl. OnpeanenexHne cogepxaHusi TOKCUYECKUX 3/1IEMEHTOB (CBUHLIA, MbILLIbSIKA U PTYTY)
B U3Le/msIX 1eKOPATUBHOM KOCMETUKM.

Marepuansl n metogbl. O6LEKTOM MCCRen0BaHWI Obliv ryOHbIE TOMaabl, ETCKas AeKopaTuBHasi KOCMeTH-
Ka 0TeYyeCTBEHHOI0 v 3apybexHoro npoussoantens (YkpanHa, @unnaHans, panuws, Jlatsus, Sinonws), a
TaKXe MUrMeHTbI, KOTOPbIE Obl/v UCMOIb30BaHbl AJ151 X U3rOTOBJIEHMSI.

OnpegeneHne coaepxaHuvsi TOKCUYECKUX STIEMEHTOB MPOBOANIN METOAOM aTOMHO-3MUCCUOHHOU CHEKTPO-
MEeTpun C UHAYKTUBHO-CBSI3aHHOV nia3moir Ha npubope JCPE-9820-2015. [lna o0bpaboTkn pe3ynbTaToB
nccnenoBaHnii Gbiav UCNob30BaHbl COBPEMEHHBIE MaTeMaTuKO-CTaTUCTUHECKNE METObI.

PeaynbTartbl. Pe3ynbTaTsel UCCAEA0BaHWI CBUAETEILCTBOBANM, YTO AEKOPATUBHAS KOCMETUHECKAs MPOayK-
UMs MOXET cofepxarb B CBOEM COCTaBE CBUHEL, U MbILLbSIK B KOHLIEHTPALMSIX, KOTOpble HeGe30macHb! Ans
3[10p0BbS YEs10BEKA.

BbiBoabl. [1poBeAEHHbIE NCCNEA0BaHWSI M0 ONPEAESIEHNIO COAEPXaHMSI TOKCUYECKNX 97IEMEHTOB B U3LE/NSIX
JEeKopaTUBHOM KOCMETUKM YKa3blBaloT Ha HE0OXOANMMOCTb 0053aTe/IbHOr0 KOHTPOJIS IaHHOro Buaa npoayk-
Lmm Mo yKazaHHbIM rokasatensm. TLaTesibHbI KOHTPOJb AeKoPaTUBHOM KOCMETUYEeCKo npoaykumm byaet
Crnoco6CcTBOBaTh NMPeAyNPeXAEHNIO NOCTYINIEHNs HEKaYeCTBEHHO 1 He6e30MacHOW 15 300P0Bbs Ye/10BeKa
KOCMETUYECKOU NPOAYKUMM Ha PIHOK YKPauHbI.

KniouyeBble cnoBa: fekopatnBHasi KOCMETUKA, 0aCHOCTb, COAEPXaHNe CBUHLA, MbILLbSKA W PTYTH.
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