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Nanoplastics are particles formed by the environmental degradation and fragmentation of 

larger plastic materials in the environment. They are typically defined as plastic particles ranging 

in size from 1 to 1000 nm. Among various plastic types, polystyrene is the most frequently studied 

and commonly used model nanoplastics in scientific research due to its widespread environmental 

occurrence, physiochemical stability, and availability for experimental studies. 

 

In this study, the effects of polystyrene nanoplastics were investigated on human skin 

barrier properties. Polystyrene nanoplastics of size 100 nm were applied on the ex-vivo human 

skin and the transepidermal water loss and electrical impedance were measured. Subsequently, 

permeation and retention of two model permeants indomethacin and theophylline were studied 

using high performance liquid chromatography. 

 

The results showed that polystyrene nanoplastics of size 100 nm have no effect on water 

loss, electrical impedance and indomethacin and theophylline permeation. However, the 

retention of indomethacin in the skin, epidermis and dermis was significantly reduced with the 

increased exposure amount of polystyrene nanoplastics indicating its potential influence on 

dermal drug delivery. Further research is required to elucidate the mechanism behind these 

observed effects. 


