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ABSTRACT   
According to FDA cosmetic products are intended to be applied to the human body for 
cleansing, beautifying, promoting attractiveness  or altering the appearance without affecting the 
bodys structure or functions. The cosmetic industries use thousands of synthetic chemicals in 
their products in everything from lipstick and lotion to shampoo and shaving cream. These 
harmful synthetic compounds are sodium lauryl sulfate, phthalates, nitrosamines, paraben 
preservatives, mercury, lead and many more.The presence of these chemicals cause toxicity in 
cosmetic products and are harmful for human body because the skin of human being is 
extremely permeable so these products are absorbed by skin. Some chemicals may penetrate the 
skin in significant amounts especially when left on skin for long periods as in case of facial 
makeup. Cosmetic products which have the harmful synthetic compounds cause allergy like skin 
irritation, eye irritation, skin sensitization and photosensitization, infertility, genotoxicity, 
cytotoxicity, clastogenicity and others. Synthetic chemicals which result in genotoxic or 
clastogenic effects are due to gene mutation like insertion, deletion, duplication etc. and can 
cause cancer. Genotoxicity of different synthetic chemicals have already been reported. Using 
microbial assays we can evaluate the genotoxicity and cytotoxicity of different cosmetic 
products having synthetic chemicals. 
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INTRODUCTION 
A cosmetic is a substance or preparation that is 
designed to be used on any external part of the 
human body to change the odour, its appea-
rance, cleanse it and keep it in good condition 
and for protection. Cosmetics include hair-
coloring, hairwaving, hair-straightening produ-ct, 
hair sprays, shampoos, conditioners, lipsticks, 
nail care products, perfumes, bath preparations, 
moisturizing lotions and creams for the body, 
face and hands, dental products, deodorants and 
others. During the 20th century the popularity of 
cosmetics increased rapidly. These days 
cosmetics are increasingly used by girls at young 
age. These are generally mixt-ures of chemical 
compounds some are derived from natural 
sources but many are synthetic. These synthetic 
compounds are sodium lauryl sulfate, Di-Ethanol 
Amine (DEA), Mono-Ethanol Amine (MEA), 
Tri-Ethanol Amine (TEA) compounds, 
toluene/butylated hydroxy-toluene, phthalates, 

propylene/ butylene glycol, nitrosamines, 
paraben preservatives, mercury, lead, mineral oil 
including liquid paraffinum, paraffin oil, paraffin 
wax, petrolatum, lanolin, FD and C colour 
pigments, formaldehyde, alcohol, ammonium 
lauryl sulfate and many more. 

DISCUSSION 
Importance of study of cosmetic products 
The skin of human beingsis extremely perme-
able. Cosmetic ingredients most certainly are 
absorbed through the skin. Some chemicals may 
penetrate the skin in significant amounts, 
especially when left on the skin for long periods 
as in the case of facial makeup. One study 
showed that 13% of the cosmetic preservative 
Butylate Hydroxy Toluene (BHT) and 49% of 
the carcinogenic pesticide DDT (which is found 
in some cosmetics containing lanolin) were 
absorbed through the skin.The effects of these 
beauty products are more than just skin deep. 
Various adverse effects may occur in the form of 
acute toxicity, percutaneous absorption, skin *Author for correspondence 
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irritation, eye irritation, skin sensitization, pho-
tosensitization, subchronic toxicity, mutagen-
icity/genotoxicity and  phototoxicity / photoirr-
itation.1 A report has shown that manufacture of 
pigments and other raw materials used in the 
cosmetic industry have heavy metals because of 
their persistence in the environment and their 
natural occurrence in rocks, soil and water. Thus 
people can be exposed to metals as trace 
contaminants in cosmetic products they daily use 
which can cause skin local problems and also 
systemic effects after their absorption via the 
skin. There were eight metals which were 
indirectly present in the cosmetic products 
include Antimony (Sb), Arsenic (As), Cadmium 
(Cd), Chromium (Cr), Cobalt (Co), Mercury 
(Hg), Nickel (Ni) and lead (Pb).2 A study 
evaluated the content of heavy metals in samples 
of eye shadows manufactured in different 
countries (China, Italy and USA). The content of 
lead (Pb) was exceeded its limit   (20μg g−1) in 
four Chinese samples and nickel concentration 
exceeded the safe limit in many Chinese eye 
shadows.3 There has been growing awareness 
and preference for cosmetics lacking toxic 
ingredients, especially those derived from 
petroleum, Sodium Lauryl Sulfate (SLS) and 
Parabens. SLS causes a number of skin 
problems, including dermatitis.4  Parabens can 
cause skin irritation and contact dermatitis in 
individuals.5 Animal experiments have shown 
that parabens have a weak estrogenic activity, 
acting as xenoestrogens.6 
Toxic effects of cosmetic products  
Allergy 
Allergy is a hypersenitivity disorder of immune 
system and substance that cause allergy is called 
allergen. Symptoms of allergy include red eyes, 
itchiness, contact dermatitis,eczema and can be 
life threatening reaction called anaphylaxis.7 
Studies have shown that patch testing with a 
broad screening series, supplemented by patients 
own cosmetic products cause contact allergy or 
dermatitis on face,eyelids, neck and lips.8, 9  A 
study on Undesirable Effects (UE) by cosmetics 
reported that among the events (n = 45) reported 
by dermatologists, 22 were diagnosed as Allergic 
Contact Dermatitis (ACD) and 18 as Irritant 
Contact Dermatitis (ICD). Cosmetics responsible 
for the observed events were facial care products 
(19.7%), followed by body care products 
(16.9%), perfumes (12.7%) and eye care 
products (11.3%). In this research body parts 
which mainly affected were face (n = 37) 

including periorbital and perioral area, forehead, 
ocular mucous membrane and lips, followed by 
entire body (n = 9).10 
A study has shown that in 6621 female and 3440 
male patients, 1582 female (23.8%) and 611 of 
male (17.8%) patients had at least one allergic 
patch test reaction associated with a cosmetic 
source. Females were 1.21 times more likely to 
have an allergic reaction associated with a 
cosmetic source than male patients. Within the 
cosmetic allergic group (n = 2243), head and 
neck involvement was significantly higher in 
female (49.3%) than in male patients (23.7%).11 

Leave on variety products such as moisturizing 
creams have a mixture of methyl isothiazolinone 
and methylchloro-isothiazolinone (1·5%) as their 
preservative system which are the important 
cause of cosmetic allergy.12 

Allergy to nail cosmetic is less frequent as 
compared with other cosmetics. Allergy contact 
dermatitis from nail lacquer typically affects the 
eyelids, cheeks, sides of the neck, hands, 
periungual and perianal areas. For this study a 
patient with perianal, eyelid pruritus and 
dermatitis was patch tested and results showed 
that +2 positive allergic responses were observed 
by nail lacquer at days 2 and 4.13  A research has 
shown that monoacrylates  and monometha -
crylates are used in nail cosmetics. A patient who 
became occupationally sensitized to photobon-
ded sculptured nails and because of that he 
haderythema and painful pruritis vesicle of the 
paronychial tissue. Detailed patch testing and 
analysis of the patient's nail cosmetics containing 
mono (meth) acrylates clarified the cause of her 
hand and face dermatitis.14 
To highlight the eyes eye cosmetics are used 
which include mascara, eye shadow and eyeliner. 
These are normally applied external to ocular 
surface. These eye cosmetics have adverse 
effects on ocular surface which includes mild 
discomfort, eyelid dermatitis, pre-corneal tear 
film instability and keratitis. These are attributed 
mainly to the preservative Benzalkonium 
Chloride (BAC) constituent of Cosmetic Product  
Material (CPM).15 A study on adverse reaction 
by cosmetic products showed that these products 
can produce adverse effects on the ocular surface 
ranging from mild discomfort to vision-
threatening conditions. Complications of skin 
and eye products can be related to allergy or 
toxicity, often attributed by perfumes. 
Complications of blepharoplasty cosmetic 
surgery on eyelid may be associated with 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 9 No. 3A, January-March 2015 

902 
 

overcorrection, scarring or uneven contour of the 
lid margins, conditions that can cause significant 
ocular surface disease until they are corrected.16 

Cytotoxicity 
Cytotoxicity is the quality of being toxic to cells. 
Treating cells with the cytotoxic compound can 
result in a variety of cell fates like they will shut 
down metabolism or the cells can activate a 
genetic program of controlled cell death 
(apoptosis).The cells may undergo necrosis in 
which they lose membrane integrity and die 
rapidly as a result of cell lysis.17 

Titanium dioxide nanoparticles are increasingly 
being used in cosmetic products. In a study 
toxicity of TiO2 nanofibers (TiO2NFs) was 
evaluated in human cervical adenocarcinoma 
HeLa cells. Exposure of HeLa cells to TiO2NFs 
induced significant cytotoxicity even at doses as 
low as 2μg/ml. The intracellular uptake of 
TiO2NFs in cells was shown by Alizarin Red S 
(ARS) labelled nanofibers. The cell cycle 
analysis indicated G2/M cell cycle arrest in the 
cells exposed to TiO2NF. TiO2NFs treatment to 
HeLa cells resulted in increased expression of 
proapoptotic proteins bax with an increase in 
cytosolic cytochrome-C and inhibition of anti-
apoptotic protein Bcl-2 which results in induction 
of cellular oxidative stress as revealed by 
elevated ROS levels reduced antioxidant levels 
and increased lipid peroxidation leading to 
apoptosis.18 
A research on hair care products reported that 
some inorganic salts were present in these 
products such as sodium sulfite, ammonium 
sulfite, sodium bisulfite, potassium bisulfite, 
ammonium bisulfite, sodium metabisulfite and 
potassium metabisulfite and that function as 
reducing agents in cosmetic formulations. These 
salts entered in mammals via ingestion, 
inhalation or injection and convert sulfite oxidase 
to sulfate which resulted in hyperplastic changes 
in the gastric mucosa.19 To evaluate skin toxicity 
of metal oxide ions (nanoparticles) commonly 
found in cosmetic and dermatologic preparations 
a study addressed the biological effects of 
topically applied copper oxide (CuO) 
nanoparticles in human skin organ cultures, using 
light and electron microscopy and biochemical 
tests. Nanoparticles were more toxic than micro-
sized particles and CuO nanoparticles induced 
inflammatory cytokine secretion and necrosis.20 
Result of a study suggested that the well-
dispersed amorphous nanosilica of particle size  

70 nm (nSP70) penetrated the skin barrier and 
caused systemic exposure in mouse.21 

A research revealed that lung changes occur in 
animals exposed to talc aerosol concentrations 
that resulted in lung overload and granulomatous 
lesions because of talc on surgical gloves.22 Talc 
based cosmetics cause health risk due to presence 
of talc nanoparticles. In a study two varieties of 
talc nanoparticles,indigenous and commercial 
were assessed for their potential in vitro toxicity 
on A549 cells which shows that both varieties of 
talc nanoparticles differentially induced Lipid 
Peroxidation (LPO), which was correlated with 
the pattern of Lactate Dehydrogenase (LDH) 
leakage, Reactive Oxygen Species (ROS) 
generation and glutathione (GSH) depletion. 
Indigenous nanotalc showed relatively higher 
cytotoxicity attributed to its higher content of 
iron as compared to commercial nanotalc.23 

Clastogenicity and genotoxicity  
A clastogen in biology is a mutagenic agent 
which causes disruption or breakages of 
chromosomes, leading to sections of the 
chromosome being deleted, added or rearranged. 
This process is a form of mutagenesis and can 
lead to carcinogenesis as cells that are not killed 
by the clastogenic effect may become 
cancerous.24  Genotoxicity is a property possessed 
by some substances that makes them harmful to 
the DNA, RNA and other genetic materials 
present in organism.25 A substance that has the 
property of genotoxicity is known as a 
genotoxin.26 
Comet assays were carried out to evaluate DNA 
damage in human lymphocytes from 20 
volunteers before and after hair dyeing. DNA 
damage in lymphocytes was found to be slightly 
higher in volunteers after hair dyeing.27 Hair dye 
ingredients  frequently produce positive results in  
short-term in vitro genotoxicity tests. A number 
of biomonitoring studies of humans exposed to 
hair dyes have been conducted using either 
cytogenetic alterations or DNA damage as 
measures of genotoxicity or urine mutagenicity 
as a measure of exposure to genotoxic 
compounds.28 2-Hydroxy-1, 4-Naphthoquinone 
(HNQ) is the principal natural dye ingredient 
contained in the leaves of Henna (Lawsonia 
inermis). Published genotoxicity studies on HNQ 
suggested it was a weak bacterial mutagen for 
Salmonella typhimurium strain TA98 and more 
clearly mutagenic for strain TA2637.29 TiO2-NPs 
are being used increasingly for various industrial 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 9 No. 3A, January-March 2015 

903 
 

and consumer products including cosmetics and 
sunscreens because of their photoactive 
properties. The genotoxicity of 10nm uncoated 
sphere TiO2-NPs with an anatase crystalline 
structure study  was assessed using the 
Salmonella reverse mutation assay (Ames test) 
and the single-cell gel electrophoresis (Comet) 
assay.30 With the Salmonella typhimurium strains 
TA97a, TA98, TA100 and TA102

 to determine 
the mutagenic potential of TiO2 nanoparticles 
were resulted in genotoxic nature of the 
engineered NP-TiO2 and a NP-TiO2 byproduct 
from a sunscreen nanocomposite.31 Sunscreens 
and other cosmetics widely use Benzophenone-3 
(BP-3) as their common component. In vitro 
studies have indicated the endocrine disrupting 
capacity of BP-3. BP-3 has shown strong anti-
androgenic and anti estrogenic activity as well.32 

The widespread use of BP-3 has resulted in its 
release into the water environment and hence 
impact on aquatic ecosystem. 
A study has shown that cosmetic products like 
moisturizers, creams, sprays or lotions applied to 
axilla or chest or breast areas may cause breast 
cancer incidence in women. Most common 
ingredient in cosmetic formulation namely p-
hydroxybenzoic acid esters or parabens have 
been tested in vitro and in vivo and they have 
shown oestrogenic effect and now have been 
detected in human breast tumor tissue.33 
Some phthalates such as di 2-ethyl Hexyl 
Phthalate (DEHP) and Dibutyl Phthalate (DBP) 
and their metabolites are suspected of producing 
teratogenic or endocrine-disrupting effects.  A 
study has done to predict possible human 
exposure to phthalates in cosmetics. The levels of 
DEHP, Diethyl Phthalate (DEP), DBP and Butyl  
Benzyl Phthalate (BBP) were determined by 
HPLC in 102 branded hair sprays, perfumes, 
deodorants and nail polishes. DBP was detected 
in 19 of the 21 nail polishes and in 11 of the 42 
perfumes and DEP was detected in 24 of the 42 
perfumes and 2 of the 8 deodorants.34 An Optical 
Brightener (OB) powder (INCI : Sodium 
silicoaluminate and glycidoxypropyl trim-
ethyloxysilane/PEI-250 crosses fluorescent 
brightener 230 salt and polyvinylalcohol 
crosspolymer) that is used in cosmetic facial 
products were tested using the Micronuclei test 
(MNT) which resulted in their genotoxic 
nature.35-48 

CONCLUSION 
The cosmetics industry has an ugly problem that 
make-up, shampoos and lotions are contaminated 
with toxic chemicals that harm health whether it 
is baby shampoos contaminated with cancer-
causing formal-dehyde, lead in lipsticks or 
mercury in skin creams.As there is a hub of 
cosmetic products in the market, the buyers need 
to be aware of the harmful side effects of the 
ingredients used in these products. The cosmetics 
buyers should not get attracted towards the 
beautiful packaging and soothing fragrances of 
the products. They should be careful enough to 
check the ingredients of the products.These 
products must also catch more attention of the 
research field and more work should be done 
through microbial, molecular and cell based 
assays so that a check can be kept on these nasty 
compounds. Nowadays there are hundreds of 
companies and suppliers, making and selling 
cosmetics which they claim are green, better for 
the user and better for the environment because 
of the presence of natural ingredients. 
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