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Considering the development of cosmetic products in Iran, the presence of heavy
metals directly and indirectly (in the form of an organometallic color), side effects
(skin allergies) and the risk of being carcinogenic have caused these colors to be
considered and investigated by researchers. The purpose of this study, which was
conducted by randomly selecting five Iranian brands in Tehran, is to determine the
amount of heavy metals in the mentioned samples. This study was conducted on 20
samples from 4 brands and 5 types of selected products produced in the country. The
concentration of heavy metals (lead, nickel, chromium, arsenic, mercury and
cadmium) was measured using induced mass (ICP MASS) after performing the steps
of acid digestion by plasma spectrometry. Statistical analysis was performed on the
measured values, and the results showed that the concentration of heavy metals in 20
samples measured with three repetitions was less than 10 ppm and within the
permissible limit. But the pollution level of brands is significantly different. Health
risk assessment in exposure to heavy metals in terms of carcinogenicity and non-
carcinogenicity was investigated in lipstick samples. The results showed that the risk
of skin carcinogenesis through repeated use over time is serious and cannot be
ignored.

*Corresponding author: * rouhani@icrc.ac.ir

_@
This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/1735-8779
https://portal.issn.org/resource/ISSN/2383-2169

WWW.CSL.ICIC.aC.IT s (ow giwd

o, .,r”-.;
—A RZLE r:"

Journal of Color Science and Technology

62&590@?&.99&0)[}9 FRIPSY FOFY) Y /S Gé Y WWW.jest.icre.ac.ir
S5, olSinmgs F( ): ;fs;s. 9Pk ol pid
° g il g9
3T (g

30 A5y sbaiyp jo dgzge (ouw OIS Cwodlw yhas byl g gylel Jdxd

olx! syl

Tolaiel dgam dams ! (39070 Lo pule TS )3 ! JloS 7 Gl 00

VEVEO-FOT s g Bt lnl ol o5 olftghy 135, Slge ouSimgiy o JI (I35, dlse (h95y 09,5 leils -

VEVEDFOF : s Gaiio o] el o5 ol 355, olyo ouSeiimgy, o T (81355, Slga oy 09,5 olicl Y

VAVPOFOF 1 fny Ggoio lnl ol o0, ollamghy oK) 038 0aSiimgly cpgal (S5 9 ) Gialed (gl 09,5 bsbiwl Y
VIVPO-FOF 1 s Bgiio «lnl c0li8 55 oltmghy 35 Slgs 0aSiimghs o0 5 S jlanms (gl 09,5 (293 09,5 bslial ¥

Alio wleMb|

5 pories Oygo dy oKt SIS S52g oGl 0 il SYpame drsi 4 d2sT L
slocowles) oils b, il (s S K, G &0 4) pedine pué
i 5 s 9ype Lali ) Gl Gl 0l S g g [ JF 5 (s
e 5 a1 i i (8oL A b 45 s Syl 1 ikt iS5 31
it i o 35 iz 33 o SIS e oo 8 o
Pl j5iS JFo jo ol w i ] OYsame 10 plE D 40 g Ly digad To 5y,
Pl 1 ot GoeodlS 5 05 Sty [ S s ) s SIS il
1CP MASS) oL s o slaradly ik g, 4 b st o
Gty ol g b plowil 0y (S0l yolie (55, o (5plo] Sl ids (5 S0l
a5 ST b dw b o (6 S0 Il digas Fo 0 K Ofils cilé 45 ol L ool
Callize ol inn o 41 Lo 253301 3 lirn Ll ol 33 Sl e 13 5 1+ P
et 5 et sl B s Sl Ly g 13 Ceodlos o]
S liolopw bz GBI ol Glis gl s (s 0 A ) slodipad y0 (2l
ool [y ] Gloisad 5 0332 sk sl Hloj oo 40 55,50 (slooolizin] yo vy b

*Corresponding author: * rouhani@icrc.ac.ir

lde a0

VE-YAYA el o )b

VRV G pdy 06

VE YT (SSg,iSl O ygo 4y o yiwsd (0
YYYO-AVYA : ol Ll

YYAY-YV£Q 1 S iSUl LLs

DOR: 20.1001.1.17358779.1402.17.4.5.0

igoalS’ sWojly
<5,
S 1518

Coouw

ol
Cdlo St L)
6)L°—| RS

_@
This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/

Yy

O)l59 (F) Wg oo metas Lyg )l anolost ol )T &l e o
VAPA Lo 5 oamio VL] il g )l o i olge cudlags
ol lgme a1y (FDA) soswie YL (9,00 ¢ 1de ylojle
=iyl p3lsd T(PCP) amds cdl o ¥y ame iyl Jytans
pilod sated Cudl e DY game | oasie SYLI oy pai 0,5 s
a4 (golg .l Lygyl agolsal 5l pglae (gog0> b ‘5.;",.1\)1
Ol (e 895 R Dpge w4 b (A3l () (Ml O )90
Jlosl jalls oas L i Gl esslule ) csslosSy ln
Jold |y Laggploe g 008 on )18 cjai (ol 0350500 50 i
(Yo A) 0gd sod

a5 J 55 50 el Slg I (Alise glgil sy s 4 az i L
oolaiwl 00, lagSs lge dy S g oaies JSid olge lgiea
Ol 53 ae pleet Slge 3525 990 )3 (2la S gl o
eilod 5o S Dld aile (golge 059l .50 429 DY gazs
Sedgi awld b o by adsi wuld e e aluliBl ek o2l
laoa ¥l (s abor 5| e 318 () Wigi oo JS23
Ol gl o5 olie o (o Ll 5l g ks 85 ais ame
5 0l3] Gl JLSGoly adgs 4y jol8 Wlild go5 cpl () +) aisd comw
5 oo SLocdly o Jsbo 452 4 5 032 JUib ST (sloisS
Y gmams 3l pglae oolaswl .(VY) asslo oo ol sl sl Jled
S9 g0 Bup L8l ;0 00 0jlplie pd pgens e 4 e 03]
T 3gdios (2)lse 9 s Lo Elgil 590 4 oo 4 10

Laosls 3l 8,5 aiz (Silse 45 el (g el g, byl Sy (sl
Ot S e 5 LT 45 WS s o b S oo duglie o b1,
obls Jelos g a5 el S Gl Golal i3 b Sl 52 ]
Sy (&It OVY) WS o (6 yeSoghil |y Loools 391 Soglicie a5
ot 3 il Ui Sy & gl sl olgisn |, 46
N game Gilisue glgil 15T anle 5 solitl iilage g ol
2l L (el hS p (aeme Jelge b osims JSi5 lga
s Al (sl 48, s (sl e e & 2] o5l
ooli_ul i lises (gl 5, 5 45 (ool 8l ye s 40 e 3
alize glales ;5 oud 0525 Slacd 5, Cl b 5 oS5, b oS (o0
s )b Sy il g 5UT sl el (VF-18) ol o0 ool
aiile baylal 51 (35 5 Wi (gms 2 sl oapd 8 5 Slogjha 5 (5
doloee a0l P jlaie o F o (10l j9dme o j5dome ggame
Sl 99,5 asllssT Joomr S50 (lgise |y Slonlore ol g
4l S (slesl o, S soliwl Gdizs Jlgus 0590 0 (6 S Az
4S 05 JLdo sanie Gldumlio layge;l lawgs wlgs co Cpizmen

1- FDA: US Food and Drug Administration
2- PCP: Personal Care Products
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Table 1: Brand and codes of used lipstick samples.

Lipstick brand Lipstick Code

My My507 My102 My5021 My206 My401
Calista Cal61 Cal62 Cal53 Cal 58 Cal.56
Inlay In330 In6001 In680 In420 In210
Mero Mel101 Mel12 Me102 Melll Mel105

i 090 gred 5, (S, b Shy peal ¥ Jeaa
Table 2: Color properties of used lipstick samples.

A

Brand/Code My507 My102 My502 My206 My401

KIS 9.68 (550 nm) 4.12 (570 nm) 5.87 (540 nm) 5.35 (420 nm) 6.19 (520 nm)
L* (D65/10°) 32.56 487 44.65 44.07 41.1
a*(D65/10°) 248 26.72 3054 25.45 28.62
b*(D65/10°) 8.58 6.32 11.67 25.45 15.36
C*(D65/10°) 26.24 27.46 327 30.45 32.49
h*(D65/10°) 19.09 13.3 20.92 3331 28.23

Brand/Code CalL61 CalL62 CalL53 Cal58
Callista
K/S 6.91 (520 nm) 10.31 (490 nm) 5.6 (420 nm) 9.25 (402 nm) 5.4 (540 nm)

L*(D65/10°%) 51.3 30.38 43.04 41.81 45,98
a*(D65/10°%) 52.47 22.3 19.98 40.6 34.65
b*(D65/10°) 35.15 8.62 16.15 24.44 7.57
C*(D65/10°) 63.15 23.91 25.7 47.39 35.47
h*(D65/10°%) 33.82 21.12 38.95 31.04 12.32
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Table 2: Continue.

Brand/Code In330 In600 In680 In420 In210

KIS 10.54 (420 nm) 5.61 (550 nm)
L*(D65/10°) 35.61 42.32
a*(D65/10°) 31.74 32.36
b*(D65/10°) 17.65 6.89
C*(D65/10°) 36.31 33.08
h*(D65/10%) 29.08 12.02

10.9 (420 nm) 3.4 (410 nm) 7.42 (550 nm)
305 51.43 50.61
16.68 18.58 55
9.81 17.01 30.75
19.35 25.19 63.01
30.45 42.47 29.21

Brand/Code Mel01 Mel12 Mel02 Melll Mel05

Mero

K/S 11 (410 nm) 3.57 (540 nm)
L*(D65/10° 40.93 51.24
a*(D65/10°) 41.27 29.6
b*(D65/10°) 27.73 15.67
C*(D65/10°) 49.72 33.49
h*(D65/10°%) 33.9 27.89
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6.68 (550 nm) 8.89 (530 nm) 8.1 (550 nm)
4571 38.6 36.39
48.05 39 30.02

333 16.08 6.35
48.16 42.18 30.68
3.97 22.41 11.94
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Table 3: Heavy metal content (ppm) results by ICP method according to brand and code number.

= P N TS T BT R N
g | Code
2| n o o [ [ [ s oo o [ [ o] e o [o [ ][]
In330 <01 <01 023 <01 012 <01 <01 <01 <01 <01 <01 <01 <01 <01 138 <01 152 <01
> In600 <01 <01 097 <01 025 <01 <01 <01 054 <01 <01 <01 <01 <01 042 <01 024 <01
E In680 <01 <01 045 <01 18 <01 <01 <01 03 <01 075 <01 <01 <01 135 <01 018 <01
In420 <01 <01 121 <01 255 <01 <01 <01 079 <01 169 <01 <01 011 148 <01 03 <0.1
CaL61 <01 <01 <01 <01 <01 <01 <01 <01 011 <01 <01 <01 <01 <01 045 <01 052 <01
- Cal62 <01 <01 034 <01 138 <0.1 - - - - - - <01 <01 037 <01 05 <01
% Calb3 <01 <01 117 <01 137 <01 -- -- -- -- -- - 011 <01 423 <01 168 <01
. Cal58 <01 <01 026 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 089 <01 059 <01
Cal56 <01 <01 024 <01 225 <01 <01 <01 012 <01 146 <01 <01 <01 108 <01 045 <01
My507 <01 <01 038 <01 063 <01 <01 <01 012 <01 026 <01 <01 <01 023 <01 026 <01
My102 <01 <01 277 <01 144 <01 <01 <01 024 <01 035 <01 <01 <01 023 <01 044 =
- My502 <01 <01 047 <01 143 <01 <01 <01 025 <01 156 <01 <01 <01 097 <01 028 <01
= My206 <01 <01 031 <01 303 <01 <01 <01 036 <01 313 <01 <01 <01 037 <01 036 <01
My401 <01 <01 011 <01 248 <01 <01 <01 011 <01 188 <01 <01 <01 081 <01 032 <01
My601 <01 <01 024 <01 208 <01 -- -- -- -- - <01 <01 039 <01 0.22 -
Mel01 <01 <01 <01 <01 <01 <01 <01 <01 038 <01 026 <01 <01 <01 026 <01 048 <01
Mell2 <01 <01 127 <01 286 <01 <01 <01 099 <01 23 <01 <01 <01 044 <01 038 <01
é Mel02 <01 <01 <01 <01 <01 <01 <01 <01 346 <01 203 <01 <01 <01 025 <01 046 <01
Melll <01 <01 083 <01 09 <01 <01 <01 038 <01 051 <01 <01 <01 038 <01 04 <0.1
Mel05 <01 <01 153 <01 163 <01 <01 <01 115 <01 135 <01 <01 002 193 <01 234 <01

YO-Y7Y E0EYNY /55) 69U 9 pgle (ole &3 i



Ol GG )3 3 ) Sd3i 3 )3 39390 (pfian il 3kd aoMun i 113019 S)loT Jakxs / ubled 9 lag) o puh

Sbame a5l @Y om0 Ladiges 2516l pg S puolie (o)

P35 ICP i (59, 48 )b G (slgil (yg903T 1YY

ol yiioy slre wm Sl moly b 4y pg S jlade aSol 4y azgi b
Ol oo VL Bl 5l ilizre sloos G (lalie (i (o
O 00 £9)5 e LS (g2 B &5 e Gy D bl paie
s ol sl a8l S (6l el 1 ol ool Lneg S
sl 0 03,51 B g 5o gl s ool

1- Standard Error

Sobel Judxs _Y_¥
J3A> )é ‘55; LQ‘JJ Y J3A> Lgl.maola Lg)Loi 4.;..]5' ‘5[—%@&))’ GJLL
Lol sjlastinl slhs Jgaz ol 5o enl oad ols olas f
e a2 L bl s | =
9 \E =R o 9 9 \F
do,0 0 Jleixl 4y a5 conl glalsld 95 % Confidence Interval
Glo )y bl il dles 18 alold cpl 1o lediges Sl
o g Ledises (0 pg, S cdale (il aS aao oo lis 4yl
85l e oS o Lapld Sl (an )0 eizren g oo
a5 5,5 e )l 3T F0-),2F) 5 Cal 35 Jlie gly 08,8 e
o=l yo el amd ) F 18 sloe a3l YL 0 YU g ol 0 g0

PEA

(st 2030 SBaisad 13 09750 5, olie adsl )bl polis drulona F Jguar
Table 4: Calculation of the initial statistical values of the amounts of chromium present in the studied samples.

95% Confidence Interval
Brand Mean Standard. Error

CalL53 2.700 371 1.941 3.459
Cal 56 480 .303 -.140 1.100
Cal58 575 371 -.184 1.334
Cal 61 .280 371 -479 1.039
Cal62 .355 371 -.404 1114
In330 .230 .525 -.843 1.303
In420 1.160 .303 .540 1.780
In600 .643 .303 .024 1.263
In680 .700 .303 .080 1.320
Mel01 .320 371 -.439 1.079
Me102 .250 .525 -.823 1.323
Me105 1.537 .303 917 2.156
Melll .530 .303 -.090 1.150
Mel12 .900 .303 .280 1.520
My102 .235 371 -.524 .994
My206 .347 .303 -.273 .966
My401 .343 .303 -.276 .963
My502 .563 .303 -.056 1.183
My507 243 .303 -.376 .863
My601 315 371 -.444 1.074
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Table 5: The results of ANOVA analysis on the amount of chromium present in the studied samples.

Dependent Variable: Cr

Corrected Model 14.522°
Intercept 17.614
Brand 14.522
Error 7.989
Total 43.909
Corrected Total 22.511

1

19

29

49

48

2.774
17.614 63.936 .000
764 2.774 .007
.275

a. R Squared = 0.645 (Adjusted R Squared = .413)
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Table 6: Pairwise comparison test on chromium metal in different groups.

95 % Confldence Interval for leferenceb

(1) Brand Mean Difference (I-J)
Cal56 2.220" 0.4791
Cal.58 2.125" 0.5249
CalL61 2.420" 0.5249
Cal53 Cal62 2.345" 0.5249
In330 2.470" 0.6428
In420 1.540" 0.4791
In600 2.057" 0.4791

Std. Error

0.0001 1.2400 3.2000
0.0004 1.0515 3.1985
0.0001 1.3465 3.4935
0.0001 1.2715 3.4185
0.0006 1.1553 3.7847
0.0032 0.5600 2.5200
0.0002 1.0767 3.0366
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Table 6: Continue.

95 % Confldence Interval for Difference®
(1) Brand Mean Difference (1-J) Std. Error

In680 2.000" 0.4791 0.0002 1.0200 2.9800
Mel01 2.380" 0.5249 0.0001 1.3065 3.4535
Me102 2.450" 0.6428 0.0007 1.1353 3.7647
Mel05 1.163" 0.4791 0.0216 0.1834 2.1433
Melll 2.170" 0.4791 0.0001 1.1900 3.1500
Mel12 1.800" 0.4791 0.0008 0.8200 2.7800

Cal53
My102 2.465 0.5249 0.0001 1.3915 3.5385
My206 2.353" 0.4791 0.0000 1.3734 3.3333
My401 2.357" 0.4791 0.0000 1.3767 3.3366
My502 2.137" 0.4791 0.0001 1.1567 3.1166
My507 2.457" 0.4791 0.0000 1.4767 3.4366
My601 2.385" 0.5249 0.0001 1.3115 3.4585
Cal53 -2.220" 0.4791 0.0001 -3.2000 -1.2400
Cal58 -0.0950 0.4791 0.8442 -1.0750 0.8850
CalL61 0.2000 0.4791 0.6794 -0.7800 1.1800
Cal62 0.1250 0.4791 0.7960 -0.8550 1.1050

In330 0.2500 0.6061 0.6830 -0.9896 1.4896

In420 -0.6800 0.4286 0.1234 -1.5565 0.1965

In600 -0.1633 0.4286 0.7059 -1.0398 0.7132

In680 -0.2200 0.4286 0.6116 -1.0965 0.6565
Me101 0.1600 0.4791 0.7408 -0.8200 1.1400

Cal56
Me102 0.2300 0.6061 0.7071 -1.0096 1.4696
Mel105 -1.057" 0.4286 0.0198 -1.9332 -0.1802
Melll -0.0500 0.4286 0.9079 -0.9265 0.8265
Mel12 -0.4200 0.4286 0.3352 -1.2965 0.4565
My102 0.2450 0.4791 0.6130 -0.7350 1.2250
My206 0.1333 0.4286 0.7579 -0.7432 1.0098
My401 0.1367 0.4286 0.7521 -0.7398 1.0132
My502 -0.0833 0.4286 0.8472 -0.9598 0.7932
My507 0.2367 0.4286 0.5850 -0.6398 1.1132
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Table 6: Continue.

95 % Confldence Interval for Difference®
(1) Brand Mean Difference (I-J) Std. Error

Cal53 -2.125" 0.5249 0.0004 -3.1985 -1.0515
CalL56 0.0950 0.4791 0.8442 -0.8850 1.0750
CalL61 0.2950 0.5249 0.5784 -0.7785 1.3685
Cal62 0.2200 0.5249 0.6782 -0.8535 1.2935
In330 0.3450 0.6428 0.5956 -0.9697 1.6597
In420 -0.5850 0.4791 0.2319 -1.5650 0.3950
In600 -0.0683 0.4791 0.8876 -1.0483 0.9116
In680 -0.1250 0.4791 0.7960 -1.1050 0.8550
Cal58 Me101 0.2550 0.5249 0.6307 -0.8185 1.3285
Me102 0.3250 0.6428 0.6170 -0.9897 1.6397
Mel105 -0.9617 0.4791 0.0541 -1.9416 0.0183
Melll 0.0450 0.4791 0.9258 -0.9350 1.0250
Mel12 -0.3250 0.4791 0.5030 -1.3050 0.6550
My102 0.3400 0.5249 0.5222 -0.7335 1.4135
My206 0.2283 0.4791 0.6373 -0.7516 1.2083
My401 0.2317 0.4791 0.6324 -0.7483 1.2116
My502 0.0117 0.4791 0.9807 -0.9683 0.9916
Cal53 -2.420" 0.5249 0.0001 -3.4935 -1.3465
Cal56 -0.2000 0.4791 0.6794 -1.1800 0.7800
Cal58 -0.2950 0.5249 0.5784 -1.3685 0.7785
Cal62 -0.0750 0.5249 0.8874 -1.1485 0.9985
In330 0.0500 0.6428 0.9385 -1.2647 1.3647
In420 -0.8800 0.4791 0.0765 -1.8600 0.1000
In600 -0.3633 0.4791 0.4544 -1.3433 0.6166
In680 -0.4200 0.4791 0.3879 -1.4000 0.5600
CalL61

Mel101 -0.0400 0.5249 0.9398 -1.1135 1.0335
Me102 0.0300 0.6428 0.9631 -1.2847 1.3447
Mel105 -1.257" 0.4791 0.0138 -2.2366 -0.2767
Melll -0.2500 0.4791 0.6058 -1.2300 0.7300
Mel12 -0.6200 0.4791 0.2059 -1.6000 0.3600
My102 0.0450 0.5249 0.9323 -1.0285 1.1185
My206 -0.0667 0.4791 0.8903 -1.0466 0.9133
My401 -0.0633 0.4791 0.8958 -1.0433 0.9166
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Cal 62

In330

CalL53
Cal.56
Cal58
Cal61
In330
In420
In600
In680
Mel101
Mel102
Me105
Melll
Mel12
My102
My206
Cal53
Cal56
Cal58
CalL61
Cal62
In420
In600
In680
Me101
Me102
Me105
Melll
Mel12

My102

Mean Difference (1-J)

-2.345"
-0.1250
-0.2200
0.0750
0.1250
-0.8050
-0.2883
-0.3450
0.0350
0.1050
-1.182"
-0.1750
-0.5450
0.1200
0.0083
-2.470"
-0.2500
-0.3450
-0.0500
-0.1250
-0.9300
-0.4133
-0.4700
-0.0900
-0.0200
-1.307"
-0.3000
-0.6700

-0.0050
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Table 6: Continue.

0.5249

0.4791

0.5249

0.5249

0.6428

0.4791

0.4791

0.4791

0.5249

0.6428

0.4791

0.4791

0.4791

0.5249

0.4791

0.6428

0.6061

0.6428

0.6428

0.6428

0.6061

0.6061

0.6061

0.6428

0.7423

0.6061

0.6061

0.6061

0.6428

0.0001

0.7960

0.6782

0.8874

0.8472

0.1037

0.5520

0.4773

0.9473

0.8714

0.0198

0.7176

0.2647

0.8208

0.9862

0.0006

0.6830

0.5956

0.9385

0.8472

0.1358

0.5007

0.4443

0.8896

0.9787

0.0395

0.6243

0.2780

0.9938

YE-YPY E(0EY)IY /) so9lid g PHE (pole &3 i

95 % Confldence Interval for Difference®

-3.4185

-1.1050

-1.2935

-0.9985

-1.1897

-1.7850

-1.2683

-1.3250

-1.0385

-1.2097

-2.1616

-1.1550

-1.5250

-0.9535

-0.9716

-3.7847

-1.4896

-1.6597

-1.3647

-1.4397

-2.1696

-1.6529

-1.7096

-1.4047

-1.5381

-2.5462

-1.5396

-1.9096

-1.3197

-1.2715

0.8550

0.8535

1.1485

1.4397

0.1750

0.6916

0.6350

1.1085

1.4197

-0.2017

0.8050

0.4350

1.1935

0.9883

-1.1553

0.9896

0.9697

1.2647

1.1897

0.3096

0.8262

0.7696

1.2247

1.4981

-0.0671

0.9396

0.5696

1.3097
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Table 6: Continue.

95% Confid Interval for Diff b
(1) Brand Mean Difference (I-J) Std. Error Sig.?
Upper Bound

Cal 53 -1.540 0.4791 0.0032 -2.5200 -0.5600
Cal 56 0.6800 0.4286 0.1234 -0.1965 1.5565
Cal 58 0.5850 0.4791 0.2319 -0.3950 1.5650
Cal61 0.8800 0.4791 0.0765 -0.1000 1.8600
Cal 62 0.8050 0.4791 0.1037 -0.1750 1.7850
In330 0.9300 0.6061 0.1358 -0.3096 2.1696
In420 In600 0.5167 0.4286 0.2377 -0.3598 1.3932
In680 0.4600 0.4286 0.2920 -0.4165 1.3365
Me101 0.8400 0.4791 0.0901 -0.1400 1.8200
Mel02 0.9100 0.6061 0.1440 -0.3296 2.1496
Me105 -0.3767 0.4286 0.3867 -1.2532 0.4998
Melll 0.6300 0.4286 0.1523 -0.2465 1.5065
Mel12 0.2600 0.4286 0.5488 -0.6165 1.1365
CalL53 -2.057" 0.4791 0.0002 -3.0366 -1.0767
CaL56 0.1633 0.4286 0.7059 -0.7132 1.0398
CalL58 0.0683 0.4791 0.8876 -0.9116 1.0483
CalL61 0.3633 0.4791 0.4544 -0.6166 1.3433
Cal62 0.2883 0.4791 0.5520 -0.6916 1.2683
IGO0 In330 0.4133 0.6061 0.5007 -0.8262 1.6529
In420 -0.5167 0.4286 0.2377 -1.3932 0.3598
In680 -0.0567 0.4286 0.8957 -0.9332 0.8198
Me101 0.3233 0.4791 0.5051 -0.6566 1.3033
Me102 0.3933 0.6061 0.5215 -0.8462 1.6329
Me105 -.893" 0.4286 0.0460 -1.7698 -0.0168
Mel11 0.1133 0.4286 0.7933 -0.7632 0.9898
CalL53 -2.000" 0.4791 0.0002 -2.9800 -1.0200
Cal 56 0.2200 0.4286 0.6116 -0.6565 1.0965
Cal 58 0.1250 0.4791 0.7960 -0.8550 1.1050
Cal61 0.4200 0.4791 0.3879 -0.5600 1.4000
Cal62 0.3450 0.4791 0.4773 -0.6350 1.3250
In680 In330 0.4700 0.6061 0.4443 -0.7696 1.7096
In420 -0.4600 0.4286 0.2920 -1.3365 0.4165
In600 0.0567 0.4286 0.8957 -0.8198 0.9332
Me101 0.3800 0.4791 0.4342 -0.6000 1.3600
Me102 0.4500 0.6061 0.4638 -0.7896 1.6896
Me105 -0.8367 0.4286 0.0606 -1.7132 0.0398
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Me101

Me102

Me105

Melll

Cal53
Cal.56
Cal.58
CalL61
Cal62
In330
In420
In600
In680
Me102
Cal53
Cal.56
Cal 58
CalL61
Cal62
In330
In420
In600
In680
Cal53
Cal56
Cal 58
CalL61
Cal62
In330
In420
In600
Cal53
Cal56
Cal.58
Cal61
Cal62
In330

In420

Mean Difference (1-J)

-2.380"
-0.1600
-0.2550
0.0400
-0.0350
0.0900
-0.8400
-0.3233
-0.3800
0.0700
-2.450"
-0.2300
-0.3250
-0.0300
-0.1050
0.0200
-0.9100
-0.3933
-0.4500
-1.163"
1.057"
0.9617
1.257"
1.182"
1.307"
0.3767
.893"
-2.170"
0.0500
-0.0450
0.2500
0.1750
0.3000
-0.6300
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Table 6: Continue.

-

0.5249
0.4791
0.5249
0.5249
0.5249
0.6428
0.4791
0.4791
0.4791
0.6428
0.6428
0.6061
0.6428
0.6428
0.6428
0.7423
0.6061
0.6061
0.6061
0.4791
0.4286
0.4791
0.4791
0.4791
0.6061
0.4286
0.4286
0.4791
0.4286
0.4791
0.4791
0.4791
0.6061
0.4286

0.0001
0.7408
0.6307
0.9398
0.9473
0.8896
0.0901
0.5051
0.4342
0.9140
0.0007
0.7071
0.6170
0.9631
0.8714
0.9787
0.1440
0.5215
0.4638
0.0216
0.0198
0.0541
0.0138
0.0198
0.0395
0.3867
0.0460
0.0001
0.9079
0.9258
0.6058
0.7176
0.6243
0.1523

YE-YPY E(0EY)IY /) so9lid g PHE (pole &3 i

95% Confidence Interval for leference"

-3.4535
-1.1400
-1.3285
-1.0335
-1.1085
-1.2247
-1.8200
-1.3033
-1.3600
-1.2447
-3.7647
-1.4696
-1.6397
-1.3447
-1.4197
-1.4981
-2.1496
-1.6329
-1.6896
-2.1433
0.1802
-0.0183
0.2767
0.2017
0.0671
-0.4998
0.0168
-3.1500
-0.8265
-1.0250
-0.7300
-0.8050
-0.9396
-1.5065

-1.3065
0.8200
0.8185
1.1135
1.0385
1.4047
0.1400
0.6566
0.6000
1.3847
-1.1353
1.0096
0.9897
1.2847
1.2097
1.5381
0.3296
0.8462
0.7896
-0.1834
1.9332
1.9416
2.2366
2.1616
2.5462
1.2532
1.7698
-1.1900
0.9265
0.9350
1.2300
1.1550
1.5396
0.2465
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Table 6: Continue.

95% Confldence Interval for leference"
Mean Difference (I-J) Std. Error

(1) Brand
Cal53 -1.800" 0.4791 0.0008 -2.7800 -0.8200
Cal.56 0.4200 0.4286 0.3352 -0.4565 1.2965
Cal.58 0.3250 0.4791 0.5030 -0.6550 1.3050
Mel12
CalL61 0.6200 0.4791 0.2059 -0.3600 1.6000
Cal62 0.5450 0.4791 0.2647 -0.4350 1.5250
In330 0.6700 0.6061 0.2780 -0.5696 1.9096
Cal53 -2.465" 0.5249 0.0001 -3.5385 -1.3915
Cal56 -0.2450 0.4791 0.6130 -1.2250 0.7350
My102 Cal .58 -0.3400 0.5249 0.5222 -1.4135 0.7335
Cal61 -0.0450 0.5249 0.9323 -1.1185 1.0285
Cal62 -0.1200 0.5249 0.8208 -1.1935 0.9535
Cal53 -2.353" 0.4791 0.0000 -3.3333 -1.3734
Cal.56 -0.1333 0.4286 0.7579 -1.0098 0.7432
My206
Cal 58 -0.2283 0.4791 0.6373 -1.2083 0.7516
Cal61 0.0667 0.4791 0.8903 -0.9133 1.0466
Cal53 -2.357" 0.4791 0.0000 -3.3366 -1.3767
My401 Cal56 -0.1367 0.4286 0.7521 -1.0132 0.7398
Cal58 -0.2317 0.4791 0.6324 -1.2116 0.7483
Cal53 -2.137" 0.4791 0.0001 -3.1166 -1.1567
My502
Cal.56 0.0833 0.4286 0.8472 -0.7932 0.9598
My507 Cal53 -2.457" 0.4791 0.0000 -3.4366 -1.4767

Based on estimated marginal means
*. The mean difference is significant at the 0.05 level.
b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).
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Figure 1: Average values and standard deviation of chrome observed in different brands.
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11- Amount of lipstick applied per day
12- Hazard Quotient
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1- Scientific Committee of Consumer Safety

2- Environmental Protection Agency of the United States
3- Chronic Daily Intake

4- Concentration

5- Exposed skin area

6- Adherence factor

7- Exposure frequency

8- Exposure duration

9- Body weight

10- Averaging time
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1- Hazard Index

In330

In600

In680

In420

CalL61

CalL62

CalL53

CalL58

Cal56

My507

My102

My502
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Table 7: Risk of carcinogenicity of nickel and chromium metal through digestion and skin absorption in lipstick samples.

1.51E-04

1.54E-04

1.81E-04

4.60E-05

1.97E-04

2.56E-04

3.27E-04

4.26E-04

5.26E-05

4.88E-05

6.67E-05

1.77E-04

5.07E-04

2.86E-04

1.08E-04

5.54E-05

1.35E-04

3.91E-04

6.86E-05

1.08E-04

3.04E-04

2.09E-04

1.59E-04

3.07E-04

Carcinogenic Helth risk

Dermal

7.56E-05

1.69E-04

9.06E-05

5.06E-05

9.86E-05

2.82E-04

1.63E-04

4.69E-04

2.63E-05

5.37E-05

3.33E-05

1.94E-04

2.54E-04

3.15E-04

5.40E-05

6.09E-05

6.76E-05

4.29E-04

3.43E-05

1.19E-04

1.52E-04

2.30E-04

7.94E-05

3.38E-04

2.45E-04

1.41E-04

3.80E-04

6.32E-04

8.00E-05

2.27E-04

5.68E-04

1.15E-04

4.97E-04

1.53E-04

3.82E-04

4.17E-04

CDI

2.74E-07

2.79E-07

3.29E-07

8.34E-08

3.58E-07

4.65E-07

5.92E-07

7.73E-07

9.53E-08

8.85E-08

1.21E-07

3.20E-07

9.19E-07

5.19E-07

1.96E-07

1.00E-07

2.45E-07

7.08E-07

1.24E-07

1.96E-07

5.52E-07

3.80E-07

2.88E-07

5.57E-07

1.37E-07

3.07E-07

1.64E-07

9.17E-08

1.79E-07

5.11E-07

2.96E-07

8.49E-07

4.77E-08

9.73E-08

6.04E-08

3.52E-07

4.60E-07

5.71E-07

9.79E-08

1.10E-07

1.23E-07

7.78E-07

6.21E-08

2.15E-07

2.76E-07

4.17E-07

1.44E-07

6.12E-07

Total CR

4.44E-07

2.56E-07

6.90E-07

1.15E-06

1.45E-07

4.12E-07

1.03E-06

2.08E-07

9.01E-07

2.77E-07

6.93E-07

7.56E-07
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Table 7: Continue.

Carcinogenic Helth risk

[ ew T e

9.77E-05 4.88E-05 1.77E-07 8.85E-08

My206 7.22E-04 1.31E-06
Ni 6.12E-04 6.73E-04 1.11E-06 1.22E-06
Cr 9.68E-05 4.84E-05 1.75E-07 8.77E-08

My401 5.31E-04 9.63E-07
Ni 4.40E-04 4.83E-04 7.97E-07 8.76E-07
Cr 5.92E-05 2.96E-05 1.07E-07 5.36E-08

My601 2.67E-04 4.84E-07
Ni 2.16E-04 2.37E-04 3.92E-07 4.30E-07
Cr 6.01E-05 3.01E-05 1.09E-07 5.45E-08

Mel01 1.06E-04 1.93E-07
Ni 6.95E-05 7.64E-05 1.26E-07 1.38E-07
Cr 2.54E-04 1.27E-04 4.60E-07 2.30E-07

Mell2 6.99E-04 1.27E-06
Ni 5.20E-04 5.72E-04 9.43E-07 1.04E-06
Cr 3.48E-04 1.74E-04 6.32E-07 3.16E-07

Mel02 4.31E-04 7.82E-07
Ni 2.34E-04 2.57E-04 4.24E-07 4.66E-07
Cr 1.49E-04 7.47E-05 2.71E-07 1.35E-07

Melll 2.68E-04 4.85E-07
Ni 1.76E-04 1.93E-04 3.18E-07 3.50E-07
Cr 4.33E-04 2.17E-04 7.85E-07 3.92E-07

Mel05 7.66E-04 1.39E-06
Ni 5.00E-04 5.49E-04 9.06E-07 9.95E-07

A5y ladise )3 Gheg S35 IS Gasb 5l esS s IS il je et Sl A g
Table 8: Non-carcinogenic risk of nickel and chromium metal through digestion and skin absorption in lipstick samples.

Non-Carcinogenic Helth risk

e [ [

1.01E-04 1.83E-07

In330 7.80E-03 1.41E-05
Ni 7.70E-03 1.40E-05
Cr 1.21E-04 2.19E-07

In600 2.42E-03 4.39E-06
Ni 2.30E-03 4.17E-06
Cr 1.32E-04 2.38E-07

In680 1.30E-02 2.35E-05
Ni 1.28E-02 2.32E-05
Cr 2.18E-04 3.95E-07

In420 2.15E-02 3.90E-05
Ni 2.13E-02 3.86E-05
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Table 8: Continue.

Non-Carcinogenic Helth risk

[ ew [ ew
I AN T T T
Cr

3.51E-05 6.36E-08

CalL61 2.48E-03 4.49E-06
Ni 2.44E-03 4.43E-06
Cr 4.45E-05 8.06E-08

Cal62 8.87E-03 1.61E-05
Ni 8.83E-03 1.60E-05
Cr 3.38E-04 6.13E-07

Cal53 1.47E-02 2.66E-05
Ni 1.43E-02 2.60E-05
Cr 7.20E-05 1.31E-07

Cal 58 2.84E-03 5.15E-06
Ni 2.77E-03 5.02E-06
Cr 9.02E-05 1.63E-07

Cal56 1.96E-02 3.56E-05
Ni 1.95E-02 3.54E-05
Cr 4.57E-05 8.29E-08

My507 5.45E-03 9.87E-06
Ni 5.40E-03 9.79E-06
Cr 2.03E-04 3.68E-07

My102 1.07E-02 1.94E-05
Ni 1.05E-02 1.90E-05
Cr 1.06E-04 1.92E-07

My502 1.55E-02 2.80E-05
Ni 1.54E-02 2.78E-05
Cr 6.51E-05 1.18E-07

My206 3.07E-02 5.56E-05
Ni 3.06E-02 5.55E-05
Cr 6.45E-05 1.17E-07

My401 2.20E-02 4.00E-05
Ni 2.20E-02 3.98E-05
Cr 3.95E-05 7.15E-08

My601 1.08E-02 1.97E-05
Ni 1.08E-02 1.96E-05
Cr 4.01E-05 7.26E-08

Mel01 3.52E-03 6.37E-06
Ni 3.48E-03 6.30E-06
Cr 1.69E-04 3.06E-07

Mel12 2.62E-02 4.75E-05
Ni 2.60E-02 4.72E-05
Cr 2.32E-04 4.21E-07

Me102 1.19E-02 2.16E-05
Ni 1.17E-02 2.12E-05
Cr 9.96E-05 1.80E-07

Melll 8.88E-03 1.61E-05
Ni 8.78E-03 1.59E-05

Me105 Cr 2.89E-04 2.53E-02 5.23E-07 4.58E-05
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