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Abstract  

 

The paper highlights the metallic contents of cosmetic product includes whitening cream and lipstick of different brand 

and colour and they are commonly used products in Bangalore city. Sample were analysed to determine the heavy metals 

like Copper (Cu), Iron (Fe) and Nickel (Ni) using Atomic absorption spectrophotometer (F-AAS). The heavy metals like 

Cu, Fe and Ni were detected in all the samples with varying concentration except iron, iron was below detectable level in 

lipstick samples. The concentrations (ppm) of Iron (Fe) ranged between BDL and 4.4881ppm in both lipstick samples 

and whitening creams samples. The concentration of Copper (Cu) ranged from 0.5392ppm to 0.5054ppm in lipstick 

samples and 0.5704ppm to 0.495ppm in whitening creams. The concentration of Nickel (Ni) ranged from 28.2911ppm to 

26.713ppm in lipstick samples and 31.383ppm to 27.670ppm in whitening cream. The partial elimination of heavy metals 

from cosmetic products after manufacturing can be possible. However, the quality of the products can be improved by 

consideration of raw materials and heavy metal levels. The excessive use of cosmetics should be discouraged by public 

awareness. Therefore, efforts are necessary to make aware of the users and the general public especially pregnant women 

and children about the harmful consequences of cosmetics use. It is suggested to regular monitoring of heavy metals and 

chemicals used in cosmetics as pose health risk among the users.  
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INTRODUCTION 
Cosmetic products or its related any substance 

are proposed to be placed in connection with several 

outer parts of the body i.e. skin, nails, lips and external 

organs or applied to the teeth and mucous membranes 

of the oral cavity which mostly used for beautification, 

scrubbing, protection, changing their entrance and 

keeping for fitted body. Main ingredient of cosmetics 

are some surfactants, oils and other ingredients which 

are required to be active, long durable, sustainable and 

safe for human use. Since the modern civilization, most 

of the cosmetics industries produce synthetic products 

because of easy manufacturing process and possibly to 

avoiding the dependency on the natural raw sources [1, 

2].  

 

Cosmetics are made available for the 

cleansing, beautifying or altering appearance and 

enhancing attractive features of the human body [3-5]. 

But cosmetics are not the same thing as medicines and 

cosmetics cannot be used to alter a body’s functions or 

performance [6].  Even today makeup plays an 

important role for both men and women in many of the 

regions. Cosmetics are prepared with various 

ingredients both organic and hypoallergenic form to 

meet the demands of users. Accordingly, the most 

common cosmetics are readily available today in the 

form of creams, lipstick, perfumes, eye shadows, nail 

polishes, hair sprays etc in addition to face powder used 

to glow up the skin after applying the base cream. 

 

The Indian cosmetic Industry is significantly 

grown up compared recent past decades. Because of 

these cosmetic and beauty products were being used 

very widely since from long period in India. The similar 

observation noticed Asian countries like India, China, 

Japan, and Korea. Such products occupy 61% of 

dermatological market in India [7].    

 

The color cosmetics viz., nail varnish, lipsticks 

and lip glosses account for the most sales, particularly, 

local brands like Lakme and Revlon and a significant  

decreased growth have noticed among anti-wrinkle 

creams, cleaners and toners, facial creams, moisturizers 

and fairness creams.  Skin allergies and dermatitis may 

be increased by contact due to the presence of heavy 
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metals in cosmetics [8, 9].  Some of the companies like 

Ponds and Fair and Lovely rule the roost in this 

segment. 

 

Explosion of the demand of cosmetics in 

market is mainly by beauty consciousness of people, 

consequently the side effects as well as health 

consciousness of people has attracted the clinicians and 

researchers to find out the route cause of the side 

effects. Heavy metal contamination is one of the 

important reasons behind the same problem, viz, lead 

and cadmium are common contaminant in various 

cosmetic products [10-15]. Sin K.W et al., and 

McKelvey, W et al., studies showed that the presences 

of excess chromium concentration in cosmetics [16, 

17].  

 

Many studies have been significantly enlisted 

an association between some ingredients of cosmetics 

and various health problems. The common side-effects 

of skin lightening cosmetics include both cutaneous and 

extra cutaneous effects [18], whereas skin bleaching 

can harm foetal development in pregnant skin bleachers 

[19]. Comparatively, females are at greater health risk 

in developing countries due to inadequate nutrition, 

unhealthy lifestyle, and more fashion about cosmetics. 

The subsequent consequences not only physiological 

changes but also can alter the bioaccumulation pattern 

of these metals in the body. Most of the metals act as 

endocrine disrupters interfering with female hormonal 

system [20]. 

 

The continuous and frequent use of these 

cosmetic products could lead to the absorption of 

metals through skin. Particularly, facial cosmetics are 

used daily and applied to the thinnest area of the facial 

skin, such as the peri-occular areas, and lips, where 

absorption may be very high. Lipstick products are 

unconsciously ingested and therefore present an 

obvious oral route of exposure to metal contaminants in 

cosmetics, although lipstick product is intended to 

topical use.  

 

Metals are of environmental and human health 

significance because they exhibit a wide range of toxic 

and chronic health effects, such as cancer; reproductive, 

developmental and neurological disorders; 

cardiovascular, kidney and as well as renal problems; in 

addition to lung damage; contact dermatitis; brittle hair 

and hair loss. Many are implicated as endocrine 

disruptors and respiratory toxins. The use of cosmetics 

has been known to cause sensitization, dermatitis, 

allergic reactions and to be an important route of 

exposure to metals in humans [21]. 

 

Cosmetics products need to be regularly 

monitored for trace metals contents and should be 

constantly regulated to understand and minimize their 

impact on health and safety issues of human beings [22, 

23]. Hazard-based research evidences have clearly 

demonstrated the health impact of long term exposure 

to trace metals like cancer, reproductive, immune and 

nervous system toxicity [24-27]. As there are not much 

research data available on the presence of trace metals 

in cosmetics and their toxicity issues with respect to 

India in general and Karnataka in particular, the present 

study is one such initiative on a pilot scale to reveal the 

levels of some major trace heavy metals in some of the 

selected cosmetic products with objective to study trace 

metal concentration in selected cosmetics (viz., 

Lipsticks and whitening creams). 

 

MATERIAL AND METHODS 
Sampling and digestion of cosmetic products 

A total of 4 samples of lipsticks and 6 samples 

of fairness creams were purchased from local shops of 

Bangalore. The details of cosmetics products used are 

presented in Table-1. 

 

Table-1: Details of Cosmetic samples selected in the present study 

Sl. No Sample code Brand colour Manufactured By Use before 

LIPSTICK 

1 LS1 Lakme  Hindustan unilever Ltd 03/2019 

2 LS2 Colorbar  Viva cosmetics 12/2020 

3 LS3 Maybelline  Usa 10/2019 

4 LS4 Lotus Orange 

spice 

Regi India cosmetics Pvt Ltd 10/2018 

WHITENING CREAM 

1 WC1 Ponds white beauty Pinkish 

white 

Hindustan unilever Ltd. 09/2018 

2 WC2 Garnier white complete Creamy 

white 

Loreal india pvt.Ltd 06/2019 

3 WC3 Olay natural white Pink   

4 WC4 Fair & lovely advanced 

multivitamin 

White Hindustan unilever Ltd 06/2019 

5 WC5 Meglow fairness  Indo herbal product 4/2018 

6 WC6 Lotus white glow White Lotus herbal color cosmetics 06/2020 
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The acid wet digestion method was followed 

for the elemental determination, previously described in 

the article by [12]. The samples were digested and 

analyzed for the 8 heavy metals (Ni, Cd, Fe, Co, Pb, Zn, 

Mn, and Cu) using an Atomic absorption spectrometer 

(Shimadzu make, model: AA-6300 with Flame 

furnace). 

 

RESULTS AND CONCLUSION 
Majority of the cases, unregulated chemical 

content of skin lightening products, especially in 

developing countries is alarming, whereas, the 

European Union Cosmetics Directive highlights the 

lead and their compounds as unacceptable constituents 

of cosmetic products [28]. The cosmetic product 

includes whitening cream and lipstick of different brand 

and colour and they are commonly used products in 

Bangalore city. Sample were analysed to determine the 

heavy metals like Copper (Cu), Iron (Fe) and Nickel 

(Ni) using Atomic absorption spectrophotometer (F-

AAS). The heavy metals like Cu, Fe and Ni were 

detected in all the samples with varying concentration 

except iron, iron was below detectable level in lipstick 

samples. It is very important understand the maximum 

permissible concentration of heavy metals among the 

different age groups where as children are more 

susceptible to heavy metal poisoning compared to 

adults, quantum of product used and the site of applied 

[29, 30].  The level of both copper (Cu) and Nickel (Ni) 

were the highest in the comparison to the other metals. 

The concentration of Iron (Fe) ranged between BDL 

and 4.4881ppm in both lipstick samples and whitening 

creams samples the concentrations were below 

detectable level. The concentration of Copper(Cu) 

ranged from 0.5392ppm to 0.5054ppm in lipstick 

samples and 0.5704ppm to 0.495ppm in whitening 

creams. The concentration of Nickel (Ni) ranged from 

28.2911ppm to 26.713ppm in lipstick samples and 

31.383ppm to 27.670ppm in whitening cream (Fig 1 & 

2). However, iron was not detected in most of the 

samples. Ni showed a highest concentration where as a 

minimum concentration was noticed by copper. The 

excessive use of cosmetic products which are 

contaminated with toxic heavy metals may lead to slow 

release of the metals into the human body and 

accumulate in the body tissues and hence cause certain 

health complications. In India cosmetic products are 

regulated under the drugs and cosmetics act 1940 and 

rules 1945 and labelling declarations are regulated by 

Bureau of Indian Standards (BIS) [31]. It is difficult to 

eliminate completely heavy metals from cosmetic 

products as metals are a part of the cosmetics, whereas, 

the quality of the products can be improved by 

consideration of raw materials and heavy metal levels. 

Therefore, it is necessary to have more studies need to 

be taken up for determining the concentration of heavy 

metals in other brands of cosmetics which are marketed 

in elsewhere. It is significant to understand that 

maximum permissible concentration of heavy metals 

vary according to sub-population interest as children are 

more susceptible to heavy metal poisoning compared 

adults, the amount of product used and the site of 

application [29,30]. The excessive use of cosmetics 

should be discouraged by public awareness. This study 

is help to aware people about heavy metal 

contamination in cosmetic products. Therefore, efforts 

must be made to inform the users and the general public 

especially pregnant women and children about the 

harmful consequences of cosmetic use. 

 

 
Fig-1: Heavy metal concentration (ppm) in different brands of whitening cream 
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Fig-2: Heavy metal concentration (ppm) in different brand of lipstick samples 

 

Based on the observations, it is recommended 

to monitor heavy metals and chemicals regularly during 

the manufacture of cosmetics products which may 

cause health risks to users. Specialised laboratories 

should be provided for determining these trace metal 

concentration in cosmetic products and need to be done 

to ascertain their safety. Manufacturer should follow the 

good manufacturing practice before the cosmetic is 

packaged in finished form. If the heavy metal is still 

exists in the finished cosmetic products at an 

insignificant level and does not have any technical or 

functional effect then it must be ensured by the 

manufacturer that the finished cosmetic product 

contains the lowest levels possible of heavy metals. So 

it does not exceed the limits set by health authorities. 

People who use cosmetics should know that these 

products may have toxic ingredient such as heavy 

metals. 
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