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ABSTRACT

The use of mercury containing skin toning creams li@coming increasingly popular among dark-
skinned women. The prolonged use of them over tkarg may cause serious health effects. In the
study sixty nine (69) samples of skin toning creamsere analysed for total mercury by cold vapour
atomic absorption spectrophotometry using an autdimamercury analyzer. The concentration of
mercury in the creams ranged from below 0.001 t810 pg g All the creams sampled had concen-
trations less than the US Food and Drug Administiat’s acceptable limit of 1 pg'g The low con-
centrations of mercury detected in the cream sanspémnalysed therefore do not pose any potential
mercury related health risk to the population paatilarly women

Keywords: mercury, skin toning cream, women, health

INTRODUCTION used it for cosmetics (Silberberg, 1995). Mercury-
Mercury is a very toxic element but its use hagontaining cosmetic preparations have been repre-
been found in many areas including use for relisented for many years as skin-bleaching agents or
gious, cultural and ritualistic purposes. Mercuryas preparations to remove or prevent freckles and/
has also been used in some traditional medicin@s brown spots (Al-Saleh and Al-Doush, 1997).
(such as certain Traditional Asian remedies), as Rreparations intended for such use are regarded as
preservative in some vaccines and other pharmdrugs as well as cosmetics. In addition to such use
ceuticals and in skin-lightening (toning) creamsas skin-bleaching agents, mercury compounds
and soaps. The application of mercurial prepardtave also been widely used as preservatives in
tions to the skin has been practiced for centuridsand and body creams and lotions; hair shampoos,
(Cole et al, 1930; Turk and Baker, 1968). It is hair sets and rinses, hair straighteners, hairucelo
known from history that mercury was used ining, and other preparations.

ointments by the Greeks and the Romans also
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The toning creams containing mercury in thehat low mercury levels in mothers during preg-
form of inorganic mercury are mainly used bynancy affect the ability of their children to solve
dark-skinned people mostly in developing counmental problems (Grandjeahal, 1999).

tries notably in Africa and Asia to lighten their
skin tone. This has been reported to be probab
due to the inhibition of the production of the skin
pigment melanin (Marzulli and Brown, 1972;

?gg;t al, 1973; Bourgeoist al, 1986; Katzung, of negative effects on their central nervous system
’ and kidneys, since such effects have been demon-
Cosmetic preparations containing mercury comstrated at concentrations from 0.02 to 0.5 mg per
pounds are often applied with regularity and frefitre. Women with an average urine mercury con-
quency for prolonged periods. Such chronic useentration of 0.15 mg per litre have been reported
of mercury-containing skin-bleaching preparato have developed kidney diseases (Glaledexl,
tions has resulted in the accumulation of mercur$999). A clinical investigation of Kenyan women
in the body after absorption through the skinwith damaged kidneys revealed that they suffered
especially in the kidney where it mainly accumufrom a higher incidence of nephritic syndrome,
lates in the tubular region, giving rise to the ocwhich was attributed to the use of creams contain-
currence of severe reactions (Marzulli andng mercury (Baret al, 1973). There is, therefore
Brown, 1972; Barret al, 1973; Berlin, 1979; the justification for banning mercury-containing
Bourgeoiset al, 1986). Mercury from the prod- soaps and creams, which are manufactured and
ucts enters the body by penetrating the skin arsbld under the presumption of being antiseptic,
also via inhalation (WHO, 1991; Glahdet al, although the real purpose is to bleach human skin
1999; Al-Salehet al, 2004; Al-Saleh and Shin- and hair. The distribution of mercury-containing
wari, 2004). A recent study reported that mercurgoaps and creams has subsequently been banned
was readily absorbed through the skin of botlin the European Economic Community, in North
albino and pigmented mice as evidenced with itdmerica, and in many African States as well.
accumulation in the brain, kidney and liver tissued/ercury-containing products are, however, manu-
(Al-Saleh et al, 2004). The most frequently ob- factured in several European countries and these
served effects of inorganic mercury on humansare exported and sold illegally in the Third World
are connected with the central nervous systenGountries including Ghana. English Community
the kidneys and the skin (WHO, 1991). NephroHealth Authorities have identified several brands
toxic effects have been attributed to the topicabf skin-lightening creams containing ammoniated
application of inorganic mercury salts (Millar, mercury between 1 and 5% (Marzulli and Brown,
1916; Silverberget al, 1967; Barret al, 1973; 1972) and in some cases between 5 and 10% (Barr
Kibuhamusoheet al, 1974; Lyonset al, 1975; et al, 1973). It has also been shown that even un-
Berlin, 1979; Jeddelokt al, 1985). Studies have der conditions of good manufacturing practice;
also indicated that permanent kidney dysfunctiotrace amounts of mercury in cosmetics are un-
can be induced by exposure to nephrotoxiavoidable. Therefore, the United States Food and
chemicals during prenatal periods (Neuletral, Drug Administration (US FDA) in 1992 estab-
1985; Lauwery®t al, 1987). Exposure of placen- lished the maximum acceptable level of mercury
tal cells to mercury causes accumulation of then cosmetics to be 1 pg'g

metal in the placental membrane and lowers thf:ﬁ Ghana, concerns have been expressed about the

Paﬁggr?gighggggé Végﬁggrgat% ?ﬁgﬁer\?;g]pti’%n?\qidespread use of skin lightening creams. This is
tus (Boadiet al, 1992). It has been demonstrate articularly worrying in the light that the number

tudies have shown that women using soap and

ream containing mercury attain mercury concen-
trations in their urine from 0.03 to 0.15 mg per
litre. At these concentrations, there is a majsk ri
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of people especially women of all ages involvedsolution was aerated with nitrogen gas at 50 ml
in the use of these creams seems to be on the min™ for 30 min to expel any elemental mercury
crease (Dorkenoo, 1998). The wide availability ofrom it.

the numerous brands of skin-toning creams on the

Ghanaian market that are mostly imported haSampling and Digestion Procedure

necessitated this study to investigate whether highixty nine skin-lightening cream samples were
levels of mercury are found in the skin toningobtained from local markets in the city of Accra

creams on sale in the market. and Kumasi. The samples were digested for total
mercury determination by a modified version of

MATERIALS AND METHODS an open flask procedure developed at the National

Apparatus Institute for Minamata Disease (NIMD) in Japan

All glassware used were soaked in detergent sol@Akagi and Nishimura, 1991). Approximately 0.5
tion overnight; rinsed and soaked in 10% (v/v)g of each cream sample was weighed accurately
HNO; overnight. They were rinsed with distilled into a 50 ml volumetric digestion flask and 1 ml of
water followed by 0.5% (w/v) KMn@and finally deionised water was added. A 5 ml mixture of
rinsed with distilled water before use. nitric acid and perchloric acid (1:1) was then

Automatic Mercury Analyzer Model HG-5000 added and swirled. The solution was heated at
(Sanso Seisakusho Co.. Ltd, Japan) equippeﬁ:(}) C for 30 minutes to obtain a clear solution.
with mercury lamp operated at a wavelength o e solution was allowed to cool and made up to

2537 nm was used for the determinations Thgolume with double distilled water. A blank and

signals were obtained on a Yokogawa Modeptandard solution digests using 25, 50 and {00
3021 strip chart recorder. of 1 ug mr* standard Hg solution were subjected

to the same treatment. The concentrations of the

Digestion apparatus was thick walled long necktandard solution digests obtained were 0.5, 1 and
50 ml volumetric flasks and a hot plate with ay g mp",

temperature range of 150-3%0D (Clifton, U.K.) .
The accuracy and precision of the method used

Reagents were determined by analyses of procedural blanks

All reagents used were of analytical reagent gradd"d calibration standards, triplicate sub-samples,
(BDH Chemicals Ltd, Poole, England) unlessShiked sub-samples and certified reference materi-
otherwise stated. Double distilled water was use@l!S rom the National Research Council of Can-
for the preparation of all solutions. agda.

Mercury stock standard solution (1000 mg)L Determination of Mercury

was prepared by dissolving 0.0677 g of HgBI  petermination of mercury in all the digests was
the acid mixture HN@H,SO.:HCIO; (2:10:2) in  carried out by cold vapour atomic absorption
a 50 ml digestion flask with heatlng on a hot p|at%pectrophotometry using an Automatic Mercury
at a temperature of 20@ for 30 min. The clear Apalyzer Model HG-5000 (Sanso Seisakusho Co.,
solution was then diluted to 50 ml with water.| tq "japan) developed at National Institute for
Blank solutions were also prep_ared alongside ?r'l@inamata Disease (NIMD) in Japan. The analyzer
bulked together for use as a diluent. The workingonsists of an air circulation pump, a reaction ves
solutions were freshly prepared by diluting anse| sncy dispenser, an acidic gas trap and a four-
appropriate aliquot of the stock solution through,\,ay stop-cock with tygon tubes to which is at-
intermediate solutions using blank solution. Stangsched a ball valve. The operations of the ball
nous chloride solution (10% v/v) was prepared byajve and the air circulation pump are controlled
dissolving 10 g of the salt in 100 ml 1M HCI. Thepy 3 microprocessor. A schematic diagram of the
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system is shown in Fig 1. During the determinasensitive and accurate procedure that can be used
tion, a known volume of the sample solution norfor routine analysis of skin lightening creams. It
mally 5 ml is introduced into the reaction vessefacilitates the relatively rapid (30 min) wet oxida
using a micropipette (1-5 ml). The reaction vessdion of samples (0.5-1 g).

is immediately stoppered tightly and 0.5 ml of 10Precision and accuracy of the procedure were

:j/(.’ (wiv) S'}q'%tho ig 1?4 HC istgddeg fr_om &.evaluated by repeated analyses of samples and
ISpenser for the reduction reaction. Lurng tigq ifiaq reference material (Dogfish muscle) from

time, air is circulated through the four-way S1OP+he National Research Council (NRC) of Canada
cock to allow the mercury vapour to come to

. ween the measured (4.60 — 4.76 (1 and certi-
solution. After 30 seconds the four-way stopcoc ied (4.15 — 4.79 ug'Y concentrations in Dogfish

is rotated through 90and the mercury vapour is muscle (DORM-2) Certified Reference Material.

swept into the apsorptlon cell. Response was %he results from the analysis were all within the
corded on the strip chart recorder as a very sha % confidence limit. Recovery studies were per-

peak. Peak heights were used for computations. formed by spiking sub-samples of two skin-

RESULTS AND DISCUSSION lightening creams known_ to hav_e non detectable
; s levels of mercury with suitable aliquots (Rf 50

The method described in this paper for the deter-I f1 i standard luti Th

mination of mercury in cream provides a rapid“) of 1 ug mi~ standard mercury soiution. he

Spiked cream samples were then digested using

J | |
T I I Mercury lamp
_ R
Air pump .
l ° 2%
1% acidic KMnOy4
(Mercury trap)
—_— —_—
- 7 = - Detector
Sample
(20 ml maximum) o
E’: T ( p
T snmaoH

. o Moisture trag Ice bath
Reaction vessel Acidic gas trap p( )

Fig 1. Apparatus for Mercury Determination by Cold Vapour Atomic Absorption
Spectrophotometry (CVAAS)
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the same procedure and mercury determined Irelow the 1.0 ug Y limit recommended by the

the digests. Good recoveries (94-98%) of th&nited States Food and Drug Administration (US
spiked samples demonstrated the accuracy of ti®A). Out of the 69 samples analysed 11 samples
method used. equivalent to about 16 % had levels less than

-1 . . .
Mercury levels were determined in a total of sixt)p'o_m“g g". The concentration of mercury in Skm.
-nine (69) samples from different countries. Theoning creams has been the subject of study in

results obtained are presented in Table 1. Mercug?Cent years and the mercury content of creams

concentration ranged from less than 0.001 tgas variously been reported (WHO, 1991; Al-
0.311 pg g with most of them below 0.1 ug'g Saleh and Al-Doush, 1997; Kahatagioal, 1998;

All the samples had concentration of mercury>ander, 1999).

Table 1: Mercury concentrations in skin lighteningcreams

Mercury

Product Name (ug g Country of Origin Colour

Aleo Whitening Milk 0.013 China White
Aquamarine Revlon <0.001 Unknown Pale brown
Bio Claire <0.001 Cote d'lvoire White
Body Clair Cream 0.031 Cote d'lvoire White
Body Clear (Extra strength) <0.001 France White
Body Clear lightening body cream 0.003 Cote d'loir White
Cherie Claire 0.008 Cote d'lvoire White
Clear & Smooth Cream (White moon) 0.001 Italy White
Clear Essence 0.076 Unknown White
Clear Liss 0.013 Cote d'lvoire White
Clear Plus 0.010 Cote d'lvoire White
Clear Touch No. 1 0.043 Germany White
Clear-N-Smooth 0.009 USA White
Cream Cocoa Butter 0.079 Unknown Yellow
Crusader Ultra Brand 0.002 England Light pink
Dawny 0.002 Cote d'lvoire White
Dermo-Gel Plus 0.009 Switzerland White
Dermovate Cream 0.002 Saudi Arabia White
Esapharma Movate Cream 0.014 Italy White
Evita Skin Beautifying Milk 0.002 Britain Pale brow
Extra-Claire 0.008 USA White

Fair & Beautiful (Maxi-Tone) <0.001 Switzerland ale brown
Faire Age 0.008 Unknown White
Fashion Fair Cream 0.045 Italy White
Fennel 0.016 USA White

First Lady Softening Cream 0.002 Cote d'lvoire ltighnk
Forever Claire (Maxitone-skin tone) <0.001 Ghana Yellow
G&G 0.022 Cote d'lvoire White
Habiba 0.002 Cote d'lvoire Light brown

92 Journal of Science and Technology, Vol. 28, No.April 2008



Total Mercury content of skin toning creams

Voegborlo et al.

Mercury

Product Name (ug g Country of Origin Colour
Hyprogel 0.002 Germany Light pink
IKB (Skin litener cream) 0.001 England White
Immediat Claire 0.029 Cote d'lvoire Yellow
Lemonvate ® Cream 0.017 Italy Yellow
Marie Claire 0.020 Cote d'lvoire Pink
Maxi tone lightening lotion 0.046 USA White
Maxi-Light 0.020 Cote d'lvoire White
Nea-vate (White Cream Plus) 0.057 Italy White
New Age Avance Formula 0.002 Italy White
New Age Skin Beautifying Milk <0.001 USA Pale bno
Niuma Lightening Cream 0.053 Spain White
Nivea cream <0.001 England Light brown
Nymph 0.021 France White
Olay Quench 0.023 Unknown White

P & C Lightening Cream <0.001 Unknown Off-white
Palmers Skin Success (Eventone Fade) <0.001 USA ale bdrown
Paula Complexion Milk 0.211 USA Light brown
Peau Claire 0.083 Cote d'lvoire White
Pharmaderm <0.001 Cote d'lvoire White
Pro-one Gel 0.311 Italy White
Reneu Beautifying Skin Milk 0.002 USA White
Sivoclair 0.059 Cote d'lvoire Yellow
Sivoderm 0.002 Cote d'lvoire Cream
Skimbo Gel 0.050 Italy White
Skin Beautifying Milk 0.032 USA White
Skin Beauty (Complexion Lotion) 0.016 France Offitgh
Skin Light 0.108 Cote d'lvoire White
Skin Success Cream 0.029 Italy White
Skin Success Gel Plus 0.106 Italy White
Skin Success Palmer 0.116 USA Pink
Skin White 0.119 France White
Star cream 0.012 Italy White
Tempovate Cream 0.004 Germany White
Temprosone cream 0.002 Germany White
Tendrina Complexion Cream 0.092 Cote d'lvoire Yello
Tenovate Gel 0.042 Italy White
Topsone Gel 0.016 Italy White
Touche Claire Extra (O'tentika) 0.002 Switzerland hit&y

Tura Skin Toning Cream <0.001 England Light pink
Turci 0.025 Unknown Brown
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In a similar study on creams obtained in the Saudierived from soap and cream containing mercury
Arabian market, mainly originating from Asia (Kahatancet al, 1998).

and the Middle East using inductively COuPIed'In view of these negative effects from the topical

plasma spectrometry (ICP), mean mercury COna'lpplication of skin lightening creams to which

g(esr;'ganon W?I_Sh?”r?.s: pfm with a range fr(t)mt_O t?nercury has been added as an active ingredient,
ppm. The nignest mercury concentrationg, o 1,y jevels of mercury obtained in the creams

were found in 17 skin-lightening cream Sample%nalysed from Ghana do not seem to pose any

ranging from 1.18 to 5650 (Al-Saleh and Al- 0o health hazard to particularly women in
Doush, 1997) which were all excessively highe hana. Most of the creams analysed in this study

thar; Ejh? US FDA p?rmt|§sl|tr)lle :Itrr?lth Th'z IS et?('originate mainly from USA, Cote d’lvoire and
lpe;:ef 0 pose a poten Iah ea az_ﬁ: p?]r 'i'é’urope where it is possible that manufacturing
arly for women using such creams. fhough e regulations concerning skin lightening creams as
fects of mercury poisoning on the skin itself hav

b ted in relation to th ¢ ar as mercury is concerned is being adhered to.
not been reported in refation 1o the Use of MErcury , yna other hand most of the creams analysed by
containing soap and cream, other toxic effect

have been reported. Marzulli and Brown (1972 I-Saleh et al (1997) originated from Asia and

- ; iddle East except five samples from Europe in
found that the use of skin lightening creams con- , . 1 o
L : . which mercury was less than 0.Q@lg". Coinci-
taining inorganic mercury salts result in substan-

tial absorption and accumulation in the bOdydentally a common sample, Palmer’s Skin Success

Repeated application of these skin toning crea fade cream) was analysed in our study and that

. of Al-Salehet al (1997) and non detectable levels
could cause cumulative effects of prolonged low . . ) :

; were obtained in both cases. It is possible there-
level mercury exposure, which could lead to 3

nephritic syndrome (Giuntat al, 1983; Rosen- ore that the high levels of mercury in creams that

i originate from certain parts of the world can be
;qlgg (i)teatr’allwi?grfdnggrr;w?ﬁelgésci)ﬁev?gc?r:g ?:SJ attributed to the unavailability of regulations and
during pregnancy (Kuhneet al, 1981; Lauwerys Rws against the manufacture, export, import and

et al, 1987). It has been reported that the topiczﬁale of mercury containing creams. The wide

application of 17.5% mercuric ammonium chlo.@nge of skin lightening creams on the Ghanaian

ride resulted in facial mercury pigmentation andnarket as well as their wide use by some women

possible neuropsychiatric toxicity in a 42 year old" an attempt to convert their dark skin to faimsk

: indicate that the bleaching effect from the use of
}’:Igrr:agofyigirg':gaerl:dhigutrgénlgrgeo)c')r':gzrctlérytt)he creams may be due to other active ingredients
. P : hortec dther than mercury added to the creams. Though
readily absorbed through the skin and via mhala}—

tion (WHO, 1991 Al-Salelet al, 2004: Al-Saleh he scope of this study does not include the other

and Shinwari, 2004) and this has been suggestgtlleacmng ingredients in skin lightening creams it

. ! ¢an be concluded that there is no potential mer-
in some studies. An average of 0.1 mg mercur .

) : ; ury related health risk from the use of the creams
per litre of urine was found in a group of 60

women from Kenya who had used cream contains-tUd'ed'

. 0 ) )
ing 5 to 10% ammoniated mercury; 26 of thes?ACKNOWLEDGMENT

women who had an average of 0.15 mg per “t.rﬁ"he technical assistance of the staff of National
had developed the nephritic syndrome (renal d|§-

: : nstitute for Minamata Disease (NIMD) to one of
eases). In another study carried out in Tanzan : oo L
S : e authors (RBV) during his visit to the institute
some women who were not active in artisana

gold mining had up to 0.1 mg mercury per litre of> highly acknowledged.
urine, and it was concluded that the mercury was
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