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INTRODUCTION 
 

Toys are an integral part of a child’s developmental 

process and playing with toys help them learn about the 

world; but it is not unusual for animals to play with toys. 

Many toys are made of polyvinyl chloride (PVC) and 

metals. Lead (Pb) compounds are the most common 

stabiliser in PVC; these are mostly lead carbonate, lead 

stearate and lead phthalate.
[1]

 In paints in toy’s materials 

these stabilisers are loosely bound to the surface and can 

be easily leached. Chewing, licking and swallowing of 

such is a common source of Pb exposure from toys.
[2]

 

 

In fact, paediatricians agree that, no level of Pb in blood 

is safe or normal.
[3]

 Children are more vulnerable to Pb 

because of increased risk for exposure and adverse health 

effects than adults, and Pb has been linked to irreversible 

nervous system damage, decreased intelligence, 

behavioural abnormalities and learning disabilities. Pb 

also damage kidney function and blood cell formation.
[4]

 

 

The toy’s market in Kolkata, India, is flooded with non-

branded PVC and metal toys that are exposed to tropical 

sunlight, adding to their harmful effects.  

 

The aim of this study is to assess the Pb levels in selected 

toys and determine their harmful effects on children 

using them.  

 

 

MATERIALS AND METHODS 
 

A total of thirty-six (36) plastic toys were collected from 

three locations in the Kolkata, India. Sample collection 

area included mini shops and road side vendors at Burra 

bazar-China Bazar, Esplanade-New Market-Chandi 

Chowk and Shyambazar in Kolkata, India. These 

samples included dolls, cars, building blocks, musical 

instruments, etc. all of which are unbranded. Each 

sample was labelled as Burra bazar were coded B1, B2, 

through to B12, whilst those collected from New Market 

were coded N1, N2, through to N12, Shyambazar procured 

toys were coded S1, S2 through S12 and transported 

laboratory for analysis. 

 

Each sample was cut into several pieces and further 

broken down in smaller particles using mortar and pestle. 

100 mg of each plastic toy was accurately weighed in 

triplicate in pre cleaned falcon tubes and filled with 10 

ml of 0.07 (M) HCl for extraction. Each falcon tube was 

centrifuged for 30 seconds with 5 minutes interval while 

storing in water bath at 37°C ± 1°C for 1 hour. To 

protect the samples from light, falcon tubes were covered 

with aluminium foil and placed into the refrigerator. 

 

Estimation of Pb in samples were done by graphite 

furnace atomic absorption spectroscopy with Zeeman 

background correction (Perkin Elmer 2380).
[5]

 The 

calibration curve was plotted with standard solutions of 

Pb (10 to 30 ppm). The stock solutions used was of 
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ABSTRACT 
 

Toys, an integral part of a child’s developmental process, are usually made of polyvinyl chloride (PVC) and 

metals in which lead (Pb) compounds are the most common stabiliser. In paints in toy’s materials these stabilisers 

are loosely bound to the surface and can be easily leached. Chewing, licking and swallowing of such is a common 

source of Pb exposure from toys. The toy’s market in Kolkata, India, is flooded with non-branded PVC and metal 

toys. The aim of this study is to assess their Pb levels. A total of thirty-six plastic toys from Kolkata, India, were 

estimated for Pb by graphite furnace atomic absorption spectroscopy with Zeeman background correction. All 

samples analysed contained Pb, in significantly much higher concentration compared to Indian Standard Safety 

Requirements, with a national average (112.51 ppm}, as well as European Standards. which is 90 ppm in painted 

toys. Periodic market surveillance by regulatory agencies is advisable to control this health hazard. 
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analytical grades standards provided by E Merck. The 

stock standard had a concentration of 1000 mg/l supplied 

in 0.1 (N) HNO3.  

 

The measurements were done as triplicate and mean of 

these values were used. The manufacturer’s guidelines 

for graphite furnace parameters were as follows in   

Table 1. 

 

Conditions Temperature (in °C) 

Drying 90°C 

Pyrolysis 900°C 

Atomisation 1400°C 

 

Appropriate quality assurance procedures and 

precautions are carried out to ensure reliability of the 

results. Results of each batch were accepted if control 

samples were within 10% of the accepted value of these 

samples. 

 

The statistical package (SPSS, Version 17.0) was used 

for the statistical analysis. All the samples were 

measured in triplicate and the mean and standard 

deviation determined.  

 

RESULTS 
 

All samples analysed contained Pb. In all cases the level 

of Pb was significantly much higher compared to Indian 

Standard Safety Requirements for Toys (Part 3)
 [6]

 as 

well as European Standards
 [7]

. In all cases the average, 

range and standard deviation of Pb content recorded for 

samples obtained from different location of Kolkata, 

India was shown in Table 2.  

 

Table 2: Average, range and standard deviation of data related to Lead (Pb) concentration (in ppm) in toy 

sampled from different parts of Kolkata, India. 

Locations (Number of Samples) Average Minimum Maximum Standard Deviation 

Burra bazar (B1 – B12) (12) 316.72 109.16 706.42 388.99 

New Market (N1 – N12 (12) 333.56 178.99 685.12 345.06 

Shyambazar (S1 – S12) (12) 292.31 146,54 399.39 109.11 

All (Kolkata, India) (36) 314.20 109.16 706.42 281.05 

 

The results showed that the lead concentration ranged 

between 109.16 ppm to 706.42 ppm in the different toys. 

 

The highest value of Pb at 706.42 ppm was recorded in 

cars, followed by dolls with the value of 685.12 ppm; 

these toys were the most colourful of all toys. 

 

DISCUSSION 
 

The results showed the approximate amount of Pb 

content in the toys which are used to be played with by 

children. Pb both in paints and polyvinyl chloride (PVC) 

toys is a major health concern. The quality assurance 

from such toys is extremely poor to non-existent. The Pb 

was used as stabiliser in toys or a combination of colour 

pigments, though overall Pb seems to be largely used as 

stabiliser in PVC toys.  

 

Amount of Pb was high in all the samples. In fact, 

average Pb content in toys in Kolkata (314.20 ppm) was 

higher than that of the national average (112.51 ppm).
[8]

 

It is also observed that all the 36 samples analysed from 

different areas of Kolkata, showed concentration higher 

than the limit proposed by the EU limit, which is 90 ppm 

in painted toys.
[7]

 In fact, these toys were made more 

colourful to look attractive. There is also accumulation of 

vehicular exhaust on them from the roadside shops, 

which might add to their lead content.  

 

Regarding the regulatory limit in the content of Pb in 

PVC toys existing in different parts of the world some 

research articles have recorded significant levels of Pb 

far above permissible limits
.[9]

 Also, this seems to be a 

Pan Asian problem; High Pb levels in toy paints have 

been recorded in China (116,200 ppm),
[10]

 Thailand 

(505,716 ppm),
[10]

 etc. just to mention a few. 

 

In conclusion, despite the regulations and restrictions, 

children’s toys imported into India from China, Thailand, 

etc. still contain higher amount of Pb than allowable 

limit. The results showed that the Pb concentrations 

ranged from 109.16 ppm to 706.42 ppm in different toys. 

 

As children play with toys and they may chew, suck or 

lick, ingestion of Pb will continue as long as they are 

present in the products. 

 

Periodic market surveillance by regulatory agencies in 

this regard can be useful in maintenance of children’s 

safety. 
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