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ABSTRACT 

Chemical exposure to children, especially from toys is an engineering concern. The 

concentration and availability of some potentially toxic metals (PTM) in children’s toys were 

determined in order to assess the risk posed by these metals to children. Samples of 25 toys 

imported from China to Nigeria were purchased. Ternary acid digestion followed by Atomic 

Absorption Spectrophotometry was used to determine the concentration of the PTM in the 

sample. Simulation of the saline and stomach acid extraction conditions were carried out to 

determine the concentrations of the PTM that could leach out from the toys during mouthing 

behaviour of children (available PTM) which involves chewing, sucking and swallowing. Total 

concentration of PTM in the toy ranged from 3.55 - 40.7, 3.21-38.2, 9.78-159, 3.55-11.2, and 

36.1-106 mg/kg for Cd, Cr, Cu, and Pb respectively. Availability studies showed concentration 

range from 2.60- 5.60 mg/kg for Pb, 0.53-2.03 mg/kg for Cd and 0.15-2.88 mg/kg for Ni after 

saline extraction and the concentration after stomach acid extractions range from 3.33- 7.10 

mg/kg, 1.15-3.15 mg/kg and 1.33-1.81 mg/kg for Pb, Cd and Ni respectively. Statistical analysis 

showed a positive correlation between the total concentration of PTM and toys made with PVC 

materials. Risk assessment study showed that Cd posed the highest risk, with its Hazard index 

(HI) as high as 4.50 for saline extraction. The study revealed that more precaution needs to be 

taken in the manufacture of children’s toys. 
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