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Background: Heavymetalscontaminationincosmeticproducts 

isbecoming animportant healthprobleminboth worldwide and locally 

at the level of the Kingdom of Saudi Arabia (KSA).The aim of this 

study was to detectthe concentration of heavy metals in the most 

commonly used eyeliners purchased in Saudi Arabia. Also, to 

assesssafetyawarenessoftoxicelementsofmostconcernheavymetalsin   

cosmetics. Methods: A   cross-sectional survey was designed and 

distributed electronically in Saudi Arabia in November; 2015.The 

questionnairewas conducted on 769 Saudi women aged from15-60 

years old that is using cosmetic products. Secondly, 10samples from 

10 different types of eyeliners frequently used in Saudi Arabia were 

digested. The digested sampleswere analyzed for lead, cadmium 

andmercury using graphite furnace- atomic absorption spectrometry 

(GF-

AAS).Results:Themajorityofcosmetictypesusedbyparticipantswereey

e-liner"kohl"(73.9%).About(34.59 

%) of participants were not aware about heavy metals contents in 

cosmetics. The heavy metals, cadmium, lead andmercury were 

detected in all samples with varying concentrations. The level of lead 

was the highest. There was asignificant difference of cadmium, lead 

and mercury concentration p< (0.05) in different brands of eyeliner. 

Therewasstatisticallysignificant difference betweencadmiumandlead 

alsobetweenmercuryandlead p<0.05ofdifferenteyelinerbrands. 

Conclusion: It was 

foundthatthemajorityofparticipantsexpectedthatexpensivecosmeticsar

esafe and theypreferred 

internationalbrandswhichisnotnecessarytobe"safe". 

 
Copy Right, IJAR, 2021,. All rights reserved. 

Corresponding Author:- Dr. Samia S. Barghash 

Address:- Forensic Medicine and Clinical Toxicology Department, Faculty of Medicine for Girls Al-

Azhar University, Cairo, Egypt.  

http://www.journalijar.com/


ISSN: 2320-5407                                                                         Int. J. Adv. Res. 9(10), 1439-1448 

1440 

 

…………………………………………………………………………………………………….... 

Introduction:- 
Cosmeticsareproductsappliedtothebodyforthepurposeofcleaning,beautifyingorimprovingappearance.

[1]
 One of the 

Ancient Egyptians wide rangesof make-up tools is Kohl (Sormeh), which was used tooutline the eyes. Kohl is made 

up of lead, copper, burnedalmonds, soot and other ingredients.
[2]

 In Nigeria 

veryhighleveloftracemetalswasreportedinlocallyproduced facial makeup.
[3]

 Some of the cosmetics 

usedcontainvaryingcomponentselementalsiliconortalchematite,organiccompoundsandevenheavymetalssuchaslead. 
[4]

Theskinoftheeyelidisthemostsusceptibletoeczemas,irritantandallergiccontactdermatitis.Heavymetalcontaminationis

oneoftheimportantreasonsbehindthesameproblem.
[5]

Mainhuman problems that occurred due to lead toxicity 

arestomach  pain,  unconsciousness,  anemia,  infertility; 

nervoussystemdisorders.
[6]

Heavymetals(e.g.,lead)can cosmetic product used for eyeliner in the Middle East,contains 

more than 50% of lead. [8] The traditional eyecosmetic to be put around the eyes is commonly knownas kohl. 

Othernamesmaybe usedsuch as Kajal, al-Kohl or Surma. In Western cultures, the name eye linermay  be  more 

common,  although names  as    kohland Kajal often are included in the product name.[9] Kohlis oftenmixedwith 

otherchemicalsubstancesandisapplied to eyebrows, skin area around the eyes.[10] Thereare some reports for the 

determination of heavy metals incosmeticsamples.Forexample,cheaper brandsoflipsticks and eye shadows imported 

from countries withpoorsafety,regulatory   and   manufacturing practice,but sold in riyal stores in Saudi Arabia were 

analyzed.Leadwasfound in therange0.42-58.7 

ppmforeyeshadow.[11]Cadmiumispresentinmanycosmeticsproductsbutmostlypresentinlipsticksandfacepowders.Itisu

sedas acolorpigment inmanycosmetics[12] beabsorbedbychildren’sandwomen’sskinthrough industries. 

 

Thecardiovascular systemis also  usingcosmetic  products.[7]Kohl,a  typeofcustomary  

affectedbythelowlevelofcadmiumexposure.Diabetes  andhypertensionarealsoassociatedwithitsexposure. 
 

[13]
 Therearecurrentlynointernationalstandardsforimpuritiesincosmetics.Cosmeticproductsandingredients are not 

subject to FDA premarket approvalauthority.Theaimofthisstudywastodetecttheconcentration ofheavy metals in the 

most commonlyused eyeliners (kohl) purchasedamong females in SaudiArabia, and safty awareness oftoxic 

elements of mostconcernheavymetalsincosmetics. 

 

Material And Methods:- 

Across-sectional survey wasdesignedanddistributedelectronically in Saudi Arabia in November; 

2015.Thequestionnaire was conducted on 769 Saudi women agedfrom15-60yearsold thatisusingcosmetic products. 

 

Chemicalsandreagents 

Allreagentsmustbeofanalyticalgrade(Nitricacid,Hydrochloricacid,Hydrogenperoxide30%v/v,Reductant: For Hg 

either, 1.1 % w/v stannous chloride 

in3%v/vhydrochloricacidor0.2%w/vsodiumborohydridein0.05%sodiumhydroxide,50%w/vMagnesiumnitrate,Deioniz

edwater,resistivity18.2Mohm). Standard calibration solutions: Cd, Pb and Hgstandardstock solutions 

conc.1000g/ml.ModifierforPb and Cd: Mix 1:1 of 0.2% w/v Mg (NO3) 2.6H2O in0.5% v/v nitric acid and 0.2 % w/v 

NH4H2PO4 in 0.5%v/v nitric acid. 

 

Instruments 

Microwave Digestion – System, High Performance from(ETHOS ONE), Atomic Absorption Spectrometer 

240FSAA, from Agilent Technologies with (Graphite Furnace)GTA 120 )PSD 120 Programmable Sample 

Dispenser,and carriergaswasArgon. 

 

Samplecollection 

A total of 10 samples of 10 different types of eyeliners(kohl) of moderate price frequently used among femalesin 

Saudi Arabia were used in this study for detection oflead,cadmiumand mercury contents.Commonlyusedkohl 

products will be purchased from superstores, openmarkets. 

 

DigestionMethod 

The digestions of organic material in the samples carriedout using microwave digestion device and determine 

theconcentration of cadmium and leads by using graphitefurnace-atomicabsorptionspectrometry (GF-AAS).Weight 

0.25 grams of the sample into the tube (50 ml) ofhigh pressure resistance microwave Teflon vessels. Thenadd 8 ml of 
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concentrated nitric acid and 1 ml (30%) 

ofhydrogenperoxideusingapipetteand1mlofhydrofluoricacid.Aftercoolingatroomtemperature,added 20 ml of 

deionized water to digest sample. Thenfiltering the solution through a filter paper, then transferthe solution to a 50 ml 

volumetric flask and dilute thesolutiontothemarkwithdeionizedwater. 

 

Preparationofstandardstocksolutionsandworkingstandards 

Stocksolutionswerepreparedfromwhichworkingstandards were freshly prepared by serial dilution. Thestock 

solutions of mercury and chromium were obtainedalready prepared.Five serial standards of each 

elementwerepreparedforthecalibration.Thefinalacidconcentrationwasmaintainedataboutl%duringserialdilutionandsu

bsequentdilutionofstocksolutionstokeepthemetalinafreeionstateappropriateweighingofmetalswasdone 

priortodissolvingtheminacidstomake 1000ppmof stocksolutions. Serialstandardsolutions 

werepreparedinthefollowingrangesinppm;Hg(5,10,20,30,40 

mg/L),Pb(10,20,30,40,50µg/L),Cd(0.5,1,1.5,2, 2.5 µg/L). The serial standards were aspirated into 

theinstruments.Theabsorbancewasplottedagainsttheirconcentrationstoobtaincalibrationcurves.Thecorrelation 

coefficients were calculated to and used toexpresstheperformance oftheinstrument. 

 

CosmeticSamplesDigestionProtocol 

According to ASEAN method (ASEAN Association ofSouth East Asian Nations).The digested samples 

wereaspiratedintriplicateswith regularly interceptsofstandards to maintain a check on the instrument 

stability.Air/Acetylene flame and oxidant flow of 4.51/min wasused for Pb, Cd while for Hg; N2O/Acetylene flame 

wasused. 

 

Statisticalanalysis 

Data will be collected, tabulated and analyzed using 

theSPSSVersion21.0.Tofindoutthatthereisastatisticallysignificantdifferencebetweentheconcentrationsoftheelements,

weappliedOneWayANOVA.Theconcentrationsofthreeelements:(cadmium,lead,mercury)enteredasdependentvariabl

esanddifferenteyelinersamplesenteredasindependentvariable,thetestappliedontheconcentrationsofelementsindifferen

tkohlsamples.Multiple comparisons with post hoc test, that conductedbecause we found a statistically significant 

result in theANOVAtest. 

 

Results:- 
From 769women who completedthe questionnare.Therange ofparticipants age 15-60 (mean ± S.D = 

31±12).Themajority ofthem (41.6%)wereemployees.Thegreatest proportion of the participants (43.2%)were inthe 

age group of 20-30 years, and 60.7% of participantsweresingle(Table1). 

 

Table 1:- Demographiccharacteristicsofparticipants(N=769). 

Items Frequency Percent(%) 

Age 

 <20 years 

 

84 
 

10.9 

 20-30years 332 43.2 

 30-40years 187 24.3 

 >40 years 166 24.3 

Total 769 100.0 

EmploymentStatus 

 Student 

 

228 
 

29.6 

 StudentandPart-Timeemployee 9 1.2 

 Employee 320 41.6 

 Housewife 212 27.6 

Total 769 100.0 

Maritalstatus 

 Married 

 

467 

 

60.7 

 Single 302 39.3 

Total 769 100.0 
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Resultsareexpressed bynumber N, and percentage(%). 

 

Mostoftheparticipants(68.40%)werepurchasedcosmeticsfromlargemakeupstores,whilethelowest 

percentage(4.03%)wasofparticipantspurchasedviainternet (Figure1). 

 

 
 

Figure1:- Themostpreferredplacesofpurchasingcosmeticsamongparticipants. 

 

The highest percentages of participants (38.9%), (34.2%)were affected by recommendation from friends and 

typeofbrandrespectively(Table 2). 

 

Table2:- Importantfactorsaffecttheparticipant’sdecisionwhilebuyingcosmeticsproducts. 

Factors Frequency Percent(%) 

Price 207 26.9 

Recommendationfromfriendsorrelatives 299 38.9 

Typeofbrand 263 34.2 

Total 769 100.0 

 

Resultsareexpressed bynumber N,andpercentage(%) The highest percentage (52.93%)of  

participants expectedthatexpensivecosmeticsproductsaresafeandfreefromheavymetal(Figure 2). 

 
Figure2:-Thesafetyofusageofexpensivecosmeticsamongparticipants. 
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The highest percentages of participants (34.7% & 31.2%)were used cosmetics daily and two or three times 

perweekrespectively(Table3). 

 

Table3:- Thenumberoftimesofcosmeticsuseper monthamongparticipants. 

Numberoftimespermonth Frequency Percent(%) 

Daily 267 34.7 

Twotothreetimesper week 240 31.2 

Onceperweek 131 17.0 

Twotothreetimespermonth 79 10.3 

Oncepermonth 52 6.8 

Total 769 100.0 

 

Resultsareexpressed bynumber N,and percentage (%). Mostoftheparticipants(65.41%)wereawareabout 

cosmeticsingredientswhichmaycontainheavymetals(Figure3). 

 
Figure3:- Awarenessofparticipantsaboutcosmeticswhich may containheavymetals. 

 

We noticed that the majority of participants(63.8%)didn'thaveanysideeffectsofusingcosmetics and approximately 

(35.4%) were experienced side effectsofusingcosmetics(Figure 4). 

 

 
Figure4:-Thesideeffectsofusingcosmeticsamongparticipants 
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Thegreatestproportion ofcosmetictypeusedbyparticipants was eye-liner (73.9%), followed by mascara(73.6%), 

while the lowest type (28.6%) used was eyeshadow(Table 4). 

 

Table 4:- Common types of cosmetic products usuallyusedamong participants. 

Cosmeticproducts N (%) 

Foundation 390 50.7% 

Face-Powder 236 30.7% 

Lipstick 339 44.1% 

Nail-polish 254 33% 

Eye-linear 568 73.9% 

Eye-shadow 220 28.6% 

Eyebrows-dye 320 41.6% 

Mascara 566 73.6% 

Resultsareexpressed bynumber N, and percentage(%). 

 

The majority of participants (41.8%) were started usingcosmeticsintheage below15 years(Table5). 

 

Table 5:- Age group of start using cosmetics amongparticipants. 

Timeperiod N Percentage% 

<15y 46 41.8 

15-20 36 32.7 

20-25 22 20 

>25 6 5.45 

Total 110 100 

Resultsareexpressed bynumber N,and percentage(%) 

 

Thenumberof investigating eyelinersampleswastenfromdifferentbrands,colorsandcountryoforigin(Table 6). 

 

Table6:- Themostcommonbrandsofeyelinersamples. 

SampleCode Color CountryofOrigin 

S.1 Blue Italy 

S.2 Black China 

S.3 Black Germany 

S.4 Black France 

S.5 Black Italy 

S.6 Black Turkey 

S.7 Black Germany 

S.8 Black China 

S.9 Green China 

S.10 Black Germany 

 

The heavy metals, cadmium and lead were detected in 

alltensampleswithvaryingconcentrations(µg/l),whilemercurywasdetectedwithvaryingconcentrations(mg/l).Theconce

ntrationrangeofcadmiumwas0.25- 

1.69µg/l,theconcentrationrangeofleadwas5.36- 

20.93µg/landtheconcentrationrangeofmercury0.16- 

2.91 mg/l in the eyeliner samples. The concentration oflead was generally higher compared to the other metals.The 

highest concentration of lead observed (20.93 and20.52µg/l) in sample 1 and 10 respectively,while thelowest 

concentration (5.356 and 5.85 µg/l) detected insample2and4respectively.Theoveralllevelsofcadmium determined 

were much lower than lead. Thehighest concentrations of cadmium observed (1.69, 1.15µg/l) in sample 1 and 10 

respectively, while the lowestconcentration (0.25 µg/l) was observed in sample 4. Thehighest concentrations of 

mercury (2.91 and 2.26 mg/l)were observed in sample 7 and sample 10 

respectively,whilethelowestlevel(0.16mg/l)wasobservedinsample4.Sosample4containedthelowestconcentration of 

cadmium, lead and mercury (0.25, 5.36µg/l and 0.16 mg/l) so it’s considered the safest sample(Table 7). 
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Table7:- HeavyMetalsConcentrations(mg/L)inEyelinersamples. 

SampleCode Cadmium(Cd) Lead(Pb) Mercury(Hg) 

S.1 1.69 20.93 0.85 

S.2 0.49 5.85 0.62 

S.3 0.46 12.25 0.58 

S.4 0.25 5.36 0.16 

S.5 0.48 6.786 0.97 

S.6 0.50 8.41 0.75 

S.7 0.91 13.72 2.91 

S.8 0.76 15.26 2.16 

S.9 0.33 14.12 1.09 

S.10 1.15 20.52 2.26 

 

Themean±standardofCd,PbandHginthetensampleswere0.70±0.44,1.23±5.69and1.23±0.89respectively(Table8). 

 

Table8:- The mean&standarddeviation forheavymetalsconcentrationineyelinersamples. 

Heavymetal Range Mean ± Standarddeviation Variance 

Cd 1.44 0.70± 0.4 0.19 

Pb 15.57 1.23± 0.2 32.38 

Hg 2.75 1.23±0.89 0.79 

Resultsareexpressedasmean±SD. 

 

There was a significant difference of cadmium, lead and mercury concentration in different brands of eyeliner at the 

p <(0.05)(Table9). 

 

Table9:- TheResultsofOneWay Anovatesttodeterminetherelationbetweenanddifferenteyelinersamples. 

 SumofSquar

es 

Degrees 

offreedom(d

f) 

MeanSqua

re 

Ratio of 

themeansquares(

F) 

Sig. 

BetweenGrou

ps 

862.07 2 431.03 38.81 0.00

1 

WithinGroups 299.887 27 11.11   

Total 1161.96 29    

Resultsareexpressedas mean. 

 

*.Themeandifferenceis significantatthe0.05 level. 

 

Table10showedthat,factors1,2and3areforcadmium,leadandmercuryrespectively.Thetestindicated that the 

mean score (M) between cadmium andlead(M=-11.616)was astatisticallysignificant 

differenceatthelevelp<0.05ofdifferenteyelinerbrands.Themeanscorebetweenmercuryandlead(M= 

-11.109) was statisticallysignificant different at thelevel. 

 

Table10:-The Resul tof Post Hoc Test for multiple comparisons between cadmium, lead and 

mercuryconcentrationsindifferent eyeliner samples. 

 

Resultsareexpressedas mean. 

Factor(I) Factor(J) MeanDifference (I-J) Std.Error Sig. 95%ConfidenceInterval 

LowerBound UpperBound 

1-(Cd) 2-(Pb) -11.616
*
 1.490 0.001 -14.674 -8.558 

3-(Hg) -0.5062 1.490 0.737 -3.564 2.552 

2-(Pb) 1-(Cd) 11.6161
*
 1.490 0.001 8.558 14.6742 

3-(Hg) 11.1099
*
 1.490 0.001 8.052 14.168 

3-(Hg) 1-(Cd) 0.5062 1.490 0.737 -2.552 3.564 

2-(Pb) -11.1099
*
 1.490 0.001 -14.168 -8.052 
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*ThemeandifferenceissignificantattheP value<0.05. 

 

Discussion:- 
Theawakeningoffemaleconsumer’sconsciousnessduring the recent years leads to, alteration of consumerbehavior, and 

influences the woman’s usual conceptionfor pursuing fashion and cosmetics application.
[14]

 In thepresentstudy,from 

769women, the mean ± S.D of agewas mean ± S.D31±12.AlGamdi study, conducted 

aquestionnaireontheuseoftopicalbleachingagentsamong women, the questionnaire was distributed to 620women. In 

total, 509 women aged 10-15 years (mean ±SD29.22 ±9.07).
[15]

 

 

Thehighest percentageof theparticipants (43.2%)wasintheagegroupof20-30years. 

ThisagreedwithAlGamdistudywhofoundthehighestpercentageofparticipants(42.90%)wasintheageof20-29.
[15]

Another 

study reported the majority of the participants(65%) who consumed cosmetic products are in the age ofteenagers.
[16]

 

Since the majority of the participants in thepresent study (41.6 %) were employees. Nileshstudy,foundthatthe highest 

percentageof participants (55%)and(23.50%)werestudentsandemployedrespectively.
[16]

 

 

Inthepresentstudy, 

concerningmaritalstatus,thehighestpercentagesofparticipantswhoconsumedcosmeticsproducts(60.7%)weremarried.Th

isresultagreed with AlGamdi study who found that the most ofparticipants (60.80%) were married
[15]

 While in 

Nileshstudywhofoundthatthemostof therespondents(60.8%)were unmarried.
[16]

 

 

Thehighestpercentagesoftheparticipants(68.40%)werepurchasedcosmeticsfromlargestoresandinternationalbrands,whil

ethelowestpercentage(4.03%)oftheparticipant waspurchased viainternet.This agreed with Nilesh study, who found 

that the mostpreferredplacetobuycosmeticproductsamongrespondents(53%), (36%)wereshoppingmallandtradition 

shop respectively.
[16]

 Abdullah study, reportedthat the most preferred place to buy cosmetic products(41%) was from a 

cosmetic store.
[17]

 Another study 

foundthatthemostoftherespondents(87.32%)gotinformationthroughtheInternet,beingthemostaccessible medium 

nowadays.
[18]

 In the present study thehighest percentage of  participants (38.9%)   and(34.2%) were affected by 

recommendation from friendsor relatives and the type of brand. Nilesh study, foundthat the most of the respondents 

(4.37%) and 

(2.89%)takequalityasamostimportantfactortopurchasecosmeticproductsandpackagingasaleastimportantfactor for 

purchasing cosmetic products respectively.
[16]

Inourstudy,thehighestpercentage(52.93%)ofparticipant expected that 

expensive cosmeticsare safeand free from harmful ingredients such as heavy 

metals.Abdullahstudy,foundthatthereisanincreaseinawarenessrelatedtocosmeticproducts.Femaleconsumersprefercosm

eticproductswhicharemadefrom natural ingredients.
[17]

 May study, reported that 

themajorityofrespondentswouldusecosmeticsthatwere readily available (58.12%) and safe (49.68%). 

However,mostoftherespondents’preferredbrandscontainharmful cosmetic ingredients. The result supported thealmost 

low score in the knowledge section.Also Mayfound a huge number ofrespondentsgot 

informationthroughmassmedianewspapers(70.42%),magazines(69.01%) because most of the respondents also write 

formagazines, television (50.7%) and radio (23.94%).
[18]

 Inthepresentstudy, 

thehighestpercentageofcosmetictypeusedamongparticipants waseye-liner "kohl"(73.9%), followed by mascara 

(73.6%). May study, whoreportedforskincare (andfacial-care)brands,therespondents listed down their preferred 

brands of soap,deodorant, lotion, sunscreen, lip care and face 

powder.
[18]

Inourstudy,thenumberofinvestigatingeyelinersampleswastenfromdifferentbrands,colorsandcountry of 

origin. The concentration range of cadmiumwas0.25-1.69µg/l,theconcentrationrangeofleadwa 5.36-

20.93µg/landtheconcentrationrangeofmercury 0.16-2.91mg/lintheeyelinersamples. 

 

TheGermanFederalGovernmentstudies,determinedthat heavy metal levels in cosmetic products above thevalues 

listed below are considered technically avoidable25: Lead: 20 ppm, Arsenic: 5 ppm, Cadmium: 5 ppm ,Mercury: 1 

ppm.
[19]

 Because of the lack of governmentalandinternationalrulesassociatedwiththemaximumpermissible content 

of lead in cosmetics, the Campaignfor Safe Cosmetics (CSC) has set 0.1 mcg / g for lead incosmetics such 

aslipstick.This rulehasbeen assignedonthebasisofthemaximumallowableleadconcentration in candy, because it has 

been assumed thatlipstickmaybedirectlytakeninviathemouth.
[20]

However the Canadian Government has taken a bold 

stepby having a draft regulation which proposes a maximumlimit for some of these heavy metals in cosmetics 

whichinclude lead-10 ppm, Cadmium-3 ppm, Arsenic-3 ppm,Mercury-3 ppm and Antimony-5 ppm.
[21]

 Saudi Food 

andDrugAuthority(SFDA)prohibitedheavymetalsasingredients in cosmetic products in Saudi Arabia, and 

asimpurity in eye products.
[22]

 So, according to Saudi FoodandDrugAuthority (SFDA)all samples in ourstudywere 
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not safe, however, according to Canada all sampleshad mercury and cadmium within the permissible limitbut six 

samples from ten had lead above the permissiblelimit. 

Inthepresentstudy,theconcentrationofleadisgenerallyhighercomparedtotheothermetals.Thehighestconcentrationoflea

dobserved(20.93and20.52µg/l) in sample 1 and 10 respectively, while 

thelowestconcentration(5.36and5.85µg/l)detectedinsample2and4respectively.Theoveralllevelsofcadmium 

determined were much lower than lead. Thehighest concentrations of cadmium observed (1.69, 1.15µg/l) in sample 

1 and 10 respectively, while the 

lowestconcentration(0.25µg/l)wasobservedinsample4.Nourstudy,investigatedfiftysamplesoflipstick(35samples)and

eyeshadow(15samples).Thesamplesanalyzed showedthat leadandcadmiumweredetectedin all brands of the 

cosmetics with varying concentrations.Theeyeshadowsampleshadalsoaleadlevelof0.85– 

6.90 mcg/g and a cadmium level of 1.54–55.59 

mcg/g.
[23]

Nnoromfoundthat,theaveragecadmiumconcentrations:eyeliner(1.0μg/g)andeyepencil(0.7μg/g).
[24]

 Amit 

study, detected the presence of leadand cadmium in powder sample and recorded the highestvalues for Pb to be 0.38 

μg/g and 0.02 μg/g for Cd. 
[25]

Anotherstudyreportedthattheaverageofcadmiumlevelsinseveralfacialcosmetics(eyecosmetics,lipsticks, and lip 

gloss) was approximately 1 mcg/g.
[26]

 Inthe present study, the highest concentrations of 

mercury(2.91and2.26mg/l)wereobservedinsample7andsample10respectively,whilethelowestlevel(0.16mg/l) was 

observed in sample 4. We observed that thesample4containedthelowestconcentrationofcadmium, lead and mercury 

(0.25, 5.36 and 0.16 mg/lrespectively) so it’s considered the safest sample. AL-Dayel study, reported the 

concentration of twenty eightelements on the Mascara and Eye Shadow samples fromthe Saudimarket. The study 

foundthat lead, arsenic,cadmium, mercury and antimony levels in the sampleswerewithinthenormal level.
[19]

 

 

Inourstudy ,weindicatedthat,there was a significantdifference of cadmium, lead andmercuryconcentrationin 

differentbrands ofeyeliner at the p< (0.05). Nourstudy, found that the cadmium content in both cosmeticproducts was 

higher than lead content (p < 0.04). Therewas a significant difference between the average of thelead content in the 

different brands of eye shadows (p=0.02).Therewasnotsignificantdifferencebetweencadmium content for various 

brands of the eye shadows(p > 0.05).
[26] 

 

Conclusion:- 
The most common cosmetic type used by Saudi womenwaseyeliner“kohl".Therewas alack ofawarenessabout heavy 

metal presence in cosmetics in 34.59% ofparticipants. The majority of participants expected thatexpensive cosmetics 

are safe and free from heavy metalsandtheypreferredinternationalbrandswhichisnotnecessary to be "safe" in term of 

heavy metals content.All samplescontainedheavymetalswithvaryingconcentrations. Efforts should be made to 

increase theawareness of the cosmetic users and the general public ofthe harmful consequences of cosmetics, 

regardless of theproductcost.Majorquality controls arerecommendedfor products designed to direct contact with the 

humanbodyfor longtime period. 
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