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iron oxides red( Fe203)
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Bismuth oxychlorid
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Co3(PO4)-Cobalt violet
PV15 (violet ultramarine
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Egyptian Blue (calcium copper
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in cosmetic products of different countries
marketed in Khyber Pakhtunkhwa, Pakistan
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Table? Comparative values (ug/g) for heavy metals in different cosmetic products from different countries with similar work reported in the literature (Origin refers to location where
samples were prepared and market site refer to a place where samples were marketed).

Product name Origin/market site ~ Pb Cd Cu Co Fe Cr Ni Zn Refs.
Lipstics Tokyo-Japan, 2.58-11.33 0.2-0.430 0.026-6.036 030872  258-11p4 ND4.T7 0.696-1.610 0.696-1.610  This study
China, Swat-
Pakistan
Powder Hindustan, Pakistan 2.325-3975 0238036 1.095-1.515 0.66-1.225  652-1067 ND-0.262 0.72-1.425 18181067
Surma Unkown, Pakistan, 2.774-1071 0.095-0.942 0.228-3022 0.342-0.72  116.9-1272 ND-0.078 029-1.014  1.362-308.8
Unkown
Cream Duhai, India, 1LT41-3708  0.041-0058  2.058-65.34 02230225 1846-2460 ND 0258-0.308 0.646-32.83
Pakistan
Shampoo Dammam, Dubai, 1.782-3322  0.058-0203  0071-2.387 0.183-0373 27.97-142 ND 0.095-0.380 04961500

Pakistan
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in Iran: the Monte Carlo simulation

Mansour Ghaderpoori *? - Bahram Kamarehie - Ali Jafari' - Abdol Azim Alinejad®+ Yalda Hashempour® +
Mohammad Hossein Saghi® - Mahmood Yousefi® « Gea Oliveri Conti” (5 - Ali Akbar Mohammadi® -
Afshin Ghaderpoury® - Margherita Ferrante”

Received: 8 June 2019 / Aceepted: 17 December 2019
i) Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Cosmetics can contain harmful compounds such as heavy metals. Several metals have a cumulative effect on the body, especially
fatty tissues, and may have different health effects on the human body over the long term. Therefore, the main objective of this
study was to assess the health risks of heavy metals in cosmetics in Iran. Also, in this study, Monte Carlo simulation was used to
investigate uncertainties. In this study, heavy metals data of cosmetics were extracted from studies carried out at intervals 2010—
2018. International and Iranian databases such as Google Scholar, Web of Science, Springer. Science Direct, PubMed, Scopus,



(YYA-Y YY)

Data collection and analysis

In this study, heavy metals concentrations as impurities into
cosmetics were extracted from studies carried out by 2010 to
2018. The metals studied were cadmium (Cd), chromium
(Cr). nickel (Ni), copper (Cu), manganese (Mn), iron (Fe),
zinc (Zn), lead (Pb), and mercury (Hg). International and
Iranian databases such as Google Scholar, Web of Science,
Springer, Science Direct, PubMed, Scopus, Irandoc,
Magiran, Scientific Information Database (SID), and
Information Institute for Scientific (ISC) were investigated
for this purpose. Finally, 11 studies were found elegible.
Table 1 displays the data of these studies.



Table 1 Heavy metals measured i vanious cosmefics

Concentration (ug/g)

Cd Cr Ni Cu Mn Fe In Pb Hg

Eyeshadow 04-218 3084397 1988-3205 6.68-56.77 422-16557  1008.5-13322 3201-25826 81.02-14057 ND*-0.075
Evepencil  0.07-193 343647 30734086 349-7337 2324140113 1212715  7.98-8.29  9637-12045 ND-0.0017
Powder ~ ND022 32515198 2299-43-81 24-5888 215-15743  96349-1325  1612-24213 8832-2809  ND-0.0025

(Cream NDDOB  29-6527 9633704 236-2854 351812 I51.71-534.78 3.62-10.22  11.54-12926 ND
Lipsnck ~ ND403 277811072 9.16-7446 1.86-21.72 893-32 B43-1382  3.64-216.53  109.66-19849 0.0077-0.022

*ND, not detected

(Malakootian et al. 2012; Ziarat et al. 2012; Nourmoradi et al. 2013; Mohammadi et al. 2014; Kanmi and Ziarani 2015; Asgan Rad et al. 2016;
Naalbandi et al. 2016; Sharafi et al. 2017; Balarastaghi et al. 2018; Mansoun et al. 2018)



) 9] (B Bl (lansa cilag S (8 (33030 (e dpead 229
a8 all

(1) aaall (2) alaoll Wy 0 Al yall dilaoll
q_.,,-__j 1]

M01E6 Dol f@ Ll Gl dalos s Jayaall Sga sl

Bl Oimsa Sile S L8 (TS5 plaua Asaad

Juld Jus Ll (pa Ol (s
';=':-_":IJ~ B kel g Mg}__}di gl Sl S all E=La__, LAgeadl Sagan 2 e
Joadassll 5,05 Alady daala

AuaDA)

Ca Sla S Oa die e A1 B a5 st waal Aol o34 Ciled
wabaiady) cilble Glga Jleaic) alg iy ddgaal dgdaadl Gleatd) 2 SodlsSall 5y
(0-482) 5255 A abs B3 dpai A OuleS 25as Bagl 3) (ziladl) Judad B il
(29.54) 525 Ao oS (w2 Top Shirley Wesiy C Q) 2 5 /alid g Sla
W Csamall caill lguamy jglas M8y (Norseen lgegiy J Liall & a2 /ald g <la
Whitening speckle ) H liall o)) Eagl Las cdsallall davall cilaliia Jud pa
Whitening speckle removing night ) K 5 (removing day cream
il dsadbue Uy Lodall ol acd) Lgd Aoyt WAl A8Uay A& S3 Al (cream




Table (1) :Label of whitening cream samples.

No. Sample name Country of origin The validity period
A Top Shirley Taiwan 10/2013 -10/2018
B Super Rose Tarwan 5/2013 -5/2018
C Top Shirley PR.C 2/2012 -2/2017
D Beautiful face 92 Thailand 1/2011 -1/2016
E Vitanun E Thailand 12/2010 -12/2015

Gerovital H; MNot mentioned -
E evolution = 2/2015
g | BESEE ummnaiion Tapan 3/2013 -1/2018
cream E3XX
It didn’t mention the
u “-’Iut:i_-umg 51_:1&::1{_1-&- country of .
removing day cream manmufacture on the
label
J Norseen Thailand 7/2013 -7/2018
Mg speckie It didn™t mention the
K renlﬂtfi_t;g might Ry ot Not mentioned
' manufacture on the
creai
label
: . . ) Not mentioned -
| I Clean and Clear France 3/2016
Soft Touch Sun
I block and whitening London-England 5/2013 4/2016
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Figure (1) :Compare between difference samples 1n level of Hg (ng/g)

All the products contained mercury ranging from 0.482 29.54 ng/g.
the highest concentration of mercury obtamned in Norseen (J) was 29.54
ng'g and the lowest concentration which in Top Shirley (C) was 0.482
HE'g.
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Heavy metals contamination in lipsticks and their associated health @m“mﬂ
risks to lipstick consumers

Airin Zakaria, Yu Bin Ho"

Department of Environmental and Occupational Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor,

Malaysia
ARTICLE INFO ABSTRACT
Article history: This study aimed to determine the heavy metals (lead, cadmium, and chromium) concentration in lip-

Received 4 March 2015

sticks of different price categories sold in the Malaysian market and evaluate the potential health risks
Received in revised form

due w daily ingestion of heavy metals in lipsticks. A total of 374 questionnaires were distributed to the
7 June: M female staff in a public university in Malaysia in order to obtain information such as brand and price of
Accepted 7 July 2015 i i 7 3 Y i :
Available online 16 July 2015 the lipsticks, body weight, and frequency and duration of wearing lipstick. This information was
important for the calculation of hazard quotient (HQ) in health risk assessment The samples were
extracted using a microwave digester and analyzed using Inductively Coupled Plasma Optical Emission

Ke ds:
u;r:;; Spectrometry (ICP-OES). The concentrations of lead, cadmium, and chromium in lipsticks ranged from
Price 0.77 to 15.44 mg kg~', 0.06-0.33 mg kg, and 0.48—2.50 mg kg~ ', respectively. There was a significant

Health risk assessment difference of lead content in the lipsticks uLdifferent price categaries. There was no significant non-
J— . JE— = B J— — e —




Table 2
The concentrations of lead (Pb), cadmium {Cd), and chromium (Cr) in the lipstick samples (n = 3).

Price Category Code Country of production Color Pb Cd Cr
Mean + SD (mg kg ") Mean + SD (mg kg ") Mean + SD(mg kg )
l a Malaysia Red 252 +004 033 £005 0.51 = 0.04
a Malaysia Pink 374035 027 +001 0.58 £ 0.19
(& Malaysia Brown 442+ 577 ND 206+ 117
4 UsA Pink 403 + 536 ND 143 + 065
[ Malaysia Pink 173 £150 (.08 =005 062+ 035
Il 1 Korea Pink 196 + 164 0.09£007 0.80 + 045
2 France Pink 050+ 105 019+009 048 + 0.27
5} United Kingdom Pink 110 £ 085 007 =004 202+ 114
4 UsA Red 077 =064 ND 0.24 + 015
15 USA Pink 111089 ND 024+ 014
[l El UsA Pink 110 £ 0596 0.07 =006 1.21 + 0,68
E2 UsA Pink 337 + 468 (.06 £ 005 250+ 1.4
£ UsA Red 375+575 ND 0.90 + 1.47
4 UsA Brown 1544 + 208 (.09 £ 005 0.68 « 047
E5 France Fink 218042 007 =001 0.85 = 0.08

MM net Aaractad
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Lipsticks and Nail Polishes: Potential Sources of Heavy Metal in
Human Body

Olabanji Iyabo Ouremi ~ Oluyemi Emmanuel Ayodele
Department of Chemistry, Obafemi Awolowo University, Ile-Ife, Nigeria.
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Subject: Pharmaceutical Chemistry

Abstract

The concentrations of six heavy metals, Lead (Pb), Nickel (N1). Cadmium (Cd), Manganese (Mn), Chromium (Cr)
and Arsenic (As) were determined using Atomic Absorption Spectrophotometer (AAS) in different color but most
popular brand of ten lipsticks and ten nail polishes sold at cosmetic store in Ile- Ife market. Samples dissolution
were carried out by wet oxidation methods. The results showed a high metal content in the lipsticks with the range
of metals in nail polishes as follows; Pb (< 0.00 — 42.14) pg/ml; Ni (1.88 — 4.22) png/ml; Cd (5.90 —8.12) pg/ml;
Mn (0.76 — 6.32)ug/ml; Cr (1.48 — 3.02) pg/ml and As (0.16 — 0.42)pg/ml. The concentrations m lipstick samples
ranges; Pb (15.6 — 124.2) pg/g; Ni (12.2 — 20.4) pg/g: Cd (18.6 — 38.2)ng/g: Manganese (10.4 —23.4) pg/g; Cr( 6.6
— 284) pg/g and As (0.8 — 3.0) pg/e. The concentrations were compared with available data on internationally
proposed limuts for these elements and their possible health implications on the consumering public.



Table 1: Concentration (ng/ml) of Heavy metals in Nail polish Samples

Metals (X £ SD)

Sample No  Colors cd Cr Mn Pb Ni As

1 Orange 812+ 0.004 3.02+0.0003 6.32 £0.0014 42.14+00008 3.2620.0004 0.52 +0.0002
2 White 0.52 £0.0019 2.36+0.0004 2.44 +0.0008 BDL 3.0620.0005 0.28 +0.0006
3 Lilac 6.04 £0.0010 2.02+0.0002 2.30+0.0006 19.54+0.0005 2.80+0.0006 0.16 +0.0003
il Blue b.62 £0.0004 2.74+0.0017 2.76 +0.0005 24.78+0.0004 4.22+0.0004 0.30+0.0008
5 Baby pink  6.98+0.0006 2.64:0.0003 0.76 £0.0005 28.58 £0.0003 3.6620.0005 0.42 £0.0001
] Red 5.90+0.0006 1.4820.0004 1.62 +0.0008 33.02 +0.0003 4.0040.0006 0.20 £0.0006
7 Black 076 £0.0005 1.88+0.00060 2.16+0.0005 32.18+0.0003 2.6640.0007 0.18 +0.0002
] Fusia pink  6.92+0.0003 2.0620.0004 2.20+0.0008 31.78+0.0007 258+0.0004 0.34 £0.0010
| Brown 0.36 £0.0010 2.24+0.0003 0.96 +0.0004 32.56+0.0008 1.88+0.0005 0.22 +0.0005
10 Fusia pink  6.36£0.0010 2.00£0.0005 0.98 +0.0006 29.2810.0003 2.2240.0004 0.20 £0.0008

with filler

Average 006 £0.0008  1.64£0,0005 2.25+0.0006 3043100005 3.0320.0005 0.28 £0.0004
Mean

Concentration



Table 2: Concentration (ng/g) of Heavy metals in Lipstick Samples

Metals (X £ SD)

SampleNo  Colors Cd Cr Mn Pb N1 As

1 Red 260400012 11800004 8600006 156400010  20.2£00007 1.240.0001
2 Orange 30.6+0.0010 14.6+0.0008 234+0.0007 172400010  17.8£0.0005 2.00.0002
3 Fusia pink 382400004 14400003 202+£0.0004 20000005 18400006 3.0x0.0004
4 Deep brown  34.6£0.0007 6600001 19.6£0.0001 1112+00005 13.2+00010 2.6+0.0010
5 Ash 30.2+0.0008 12.2+0.0006 19.8£0.0001 66.0=0.0010 20400010 2200011
6 Light brown 344+00011 182+00005 104200003 71600007 162+00009 1.600006
7 Wine 18.60.0006 15200004 166200005 82400002 122+00004 08=0.0007
g Black 214400010 122+0.0004 20.6+0.0005 65200002 13.0=0.0004 0.8 0.0002
9 Baby pmk 278400012 284+0.0007 13.0+0.0002 64800006 22.0£0.0006 1.6x0.0008
10 Blue 222400010 240+00002 18800005 1242400006 18400005 1.2x0.0005
Mean - 28400009 15.76=0.0004 17.1£0.0004 63.82£0.0006 17.68+0.0007 1.70=0.0006

concentration
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