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ABSTRACT

CONTEXT: Lipstick is a universal cosmetic, and it can be colored and textured
in different ways. It has a fatty base which spreads easily to the surface. They
are applied on a sensitive surface of the human body and finally ingested via
skin, hence they must be made to the highest safety specifications. Presently,
most of the women and adolescent using lipstick in their daily routine to
enhance their beauty.

AIMS: In present study, an attempt has been made to determine the
concentration of lead, nickel, and cobalt in lipstick samples.

MATERIALS AND METHOD: The lipstick samples were purchased from online
and local markets. The concentration of heavy metals in the samples were
determined using ICP-OES.

RESULTS: The levels of heavy metals in the sample brands were found to be
significant. The results obtained in the study has been alarming specially in
case of lead, which was found to be as high as 15ppm, nickel 5ppm and cobalt
5ppm in different brands.

CONCLUSIONS: The application of lipstick with excessive high content of
heavy metals leads to serious health hazards and hence be used judiciously.
KEY MESSAGES: The long term usage of lipstick containing the harmful heavy
metals above the stipulated quantity poses a high health risk to users and
hence should be used judiciously.
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INTRODUCTION

IPSTICK IS A TYPE OF COSMETIC PRODUCT USED

for coloring the lips. It is small stick of

wax lip coloring enclosed in a cylindrical
case. The basic composition found in lipstick
are wax, oil, alcohol, and pigments. Wax enables
the mixture to form the shape of cosmetic. Oil
such as minerals, castor or may be vegetable oil
are added to the wax. Fragrance and pigment
along with wide range of other ingredients can
also be used to make the product smoother or
glossy. In prehistoric time lipsticks were made
only available natural resources like fruit and
vegetable juices. Evidence and origin of lipstick
existed 5000 yrs ago in Babylon, paste made up
of crushing precious stones was used (Ullah ez

al, 2013). The application of same was done
by chewing betel leaf in ancient times. The use
of lip color was common among Egyptians,
Syrians, Persian and Greek. Later in 16th
century, it was introduced in England by Queen
Elizabeth I.

There are different types of lipstick available
in market like sheer, matte, creamy, lip balms,
glossy, moisturizing, long wearable and non-
transferable etc depending upon the demands
of the consumers. The time-to-time variation
in the product is incorporated depending
upon the latest trends. There are lot of organic
ingredients which can be used like Organic
waxes, oils and plant butters, such as beeswax,
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cocoa butter, mango seed butter, shea butter,
avocado butter, coconut oil and avocado oil etc.

It consists of number of toxic chemicals
such as methylparaben, polyparaben, Retinyl
palmitate, dyes, tocophenyl acetate.

CHEMICAL USES

Methylparaben Antifungal and preservative
Polyparaben Prevents growth of harmful bacteria
Retinyl palmitate Antioxidants

Dyes Coloring agents

Table 1: The concentration of lead, nickel, and cobalt in Lipstick brands.

As per US Food Drug and Cosmetic Act
defines cosmetics as any articles which are
intended to be rubbed, poured sprinkled,
or sprayed on, introduced into or otherwise
applied to the human body or any other
part for cleansing, beautifying, promoting
attractiveness or altering the appearance.

MATERIALS AND METHOD

OBJECTIVE

Analysis and estimation of Lead, Nickel and

Cobalt in lipstick samples purchased from local

markets.

HYPOTHESIS

1. Lipstick samples collected from the local
market would contain lead, nickel & cobalt
that can cause skin diseases.

2. Quantitative estimation of lead, nickel and
cobalt can be done using ICP-OES will give
significant results.

SAMPLE TYPE AND SIZE

Lipstick samples were collected from the local

markets for the study. In all 10 branded lipstick

samples were taken for analysis of heavy metals
such as lead, nickel and cobalt.

SAMPLE PREPARATION

All the apparatus were thoroughly washed
and rinsed using normal water followed
by immersing the same in 5% solution of
HNO3 for an overnight, later by rinsing with
deionized water before using the same.
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1 gm/ 1 ml of lipstick was taken in a beaker.

2. The beaker was then heated in muffle
furnace at 450°c.

3. After the sample was turned into ash, the
digestion was done.

4. 4. For of the digestion of the sample,
hydrochloric acid and nitric acid were taken
in proportion of 1:3.

5. 25 ml of acid digestion was added to the
beaker and heated on a tripod stand till the
solution was clear.

INSTRUMENT USED

The Vista-MPX simultaneous ICP-OES with

axially viewed plasma was used for this work.

The instrument was fitted with the 3-channel

peristaltic pump option for easy introduction of

ionization buffer to the sample via a post-pump

Y-piece.

WORKING PRINCIPLE

« Firstly, the sample is introduced into the
chamber, in a liquid form which is sprayed
using nebuliser. Due to the high temperature
inside the chamber atomizes and ionizes the
sample, creating positively charged atomic
ions.

« The larger droplets are then removed from
the gas chamber, and the remaining smaller
droplets are transferred into the central
passage of an argon plasma.

« The droplets are then dried, deteriorated,
and dissociated into an individual atom in
the chamber.

« These atoms are then converted into cations
via interface before they enter into the
vacuum system.

« Electrostatic lenses keep the ions focused,
as they pass to the final chamber and the
outcome were recorded by the detectors It
uses a higher thermal energy which discrete
the cations from the photons and neutral
particles.

+ Analyte ions are then separated & scanned

using multiplier detector. The spectrometer

will measure the spectrum of each ion.
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Graph showing the concentration of toxic metals in Lipstick
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mlead(ppm) mNickel (ppm) m Cobalt (ppm)

BRAND LEAD (PPM) NICKEL (PPM) COBALT (PPM)
Biotique 4 2 2
Attitude 6 4 3
Colorbar 8 5 3
Coloressence 15 4 5
Loreal 4 3 2
Maybelline 5 3 2
Oriflame 5 2 2
Revlon 1 4 38
Signature 4 2 3
Faces 4 2 2
Table 2: The concentration of lead, nickel, and cobalt in Lipstick brands.

Figure 1: Graphical representation of lead, nickel, and cobalt in lipsticks

o The light intensity on the wavelength is
measured and with the calibration calculated
into a concentration.

RESULTS

This research was performed in triplicate
analysis. The number of selected lipsticks was
ten which was collected from the cosmetic
shops and local market. The data presented in
Table 1 shows remarkably high concentration
of lead in all the brands, the least being shared
by 4 brands (Biotique, Loreal, Signature and
Faces) estimated at 4 ppm. The maximum was
observed in Coloressence at 15 ppm. However,
Nickel and Cobalt also observed in all the
samples with maximum in Coloressence (as
shown in table no.1 and graph.1).

DISUCSSION

The metal toxicity has been well-documented
from early times in 370 BCE (Palpandi
and Kesavan, 2012). The investigation to
understand the process of action of heavy
metals was identified by Voegtlin et al., in 1923.
Studies have also shown that there is a marked
difference in the absorption of heavy metals in
the skin based upon varied physical parameters.
(Lilley et al, 1988). While exposure to heavy
metals may take place through various means
such as diet, environment and medicines (Adal
and Tarabar, 2013), the use of cosmetics have
also been identified as one such source. Dermal
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and oral exposure to these heavy metals can
occur from application of cosmetics products
such as lipsticks (Sainio, et al., 2000). While the
present study has reported significant amount
of lead, nickel and cobalt in different brands
of lipstick, other studies have also shown
significant concentration of heavy metals in
different cosmetic products (Al-Dayel, et al,
2011).

CONCLUSION

The study has revealed that high values of
lead may be due to the presence of factitious
elements in the samples as there are no proper
awareness in the production and distribution of
these cosmetic products. However, the chances
of mixing of sub-standard elements can’t be
ignored. The result clearly shows that further
studies need to be conducted of these toxic
metals which are used in cosmetic products.
Also, the good manufacturing practice must be
followed by the companies. There is need for an
assessmentofhealthrisk of theindividuals from
the exposure of cosmetics which are adulterer
with heavy metals. It was concluded from the
result that most of the brands of were tainted
with high concentrations lead. The companies
can initiate in minimizing the impurities in
products by following good manufacturing
practices. These includes testing of ingredients
and the finished products to make sure they
meet certain manufacturer specifications. The
removal of heavy metals from these cosmetic
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products is not possible after manufacturing,
however if the raw material is carefully
chosen while keeping in mind the heavy metal
contents, we can surely improve the quality of
these products and save our mother nature, the
environment and health of humans using these
products.
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