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Potential applications of nanomaterials in biomedicine are 
based on their biocompatibility and inherent nature of 

selective cytotoxicity against unwanted living cells such as 
hazardous bacteria, cancer cells and pathogenic fungi, whereby 
healthy human cells should not be harmed. In order to protect 
human cells from being harmed, most in-vitro studies reported 
that uncoated nanomaterial concentration of less than 5 mM 
is the required concentration that can cause major cell injury 
towards hazardous bacteria. In recent years, there has been 
great interest in using light-sensitive nanomaterials with unique 
optical properties that offers much better toxicity efficacy under 
a specific light wavelength irradiation at a low applied power. 
This photo-toxicity effect offers a special flexibility and selectivity 
by causing a serious cell damage only when the nanomaterials 
are localized in the unwanted living cells and then illuminated 
with a suitable wavelength without affecting surrounding 
normal tissue. Exposing light-sensitive nanomaterials under 
localized light irradiation with specified wavelengths in the 
biological micro-environment can induce strong photo-catalysis 
that produces immense photo-generated charges (negative 
electrons and positive holes). These photo-generated charges 
promote a series of photo-chemical reactions that generate a 
highly cytotoxic reactive oxygen species (ROS) that can kill the 

targeted unwanted cells. ROS and dissolved metals ions are 
known to cause cell injury including destruction of cell integrity, 
damage of cell wall/membrane and destruction of cellular 
components (lipids, DNA and proteins). The present session 
will cover a review of photo-toxicity of nanomaterials, probable 
toxicity mechanisms and future trends, and some sharing of a 
research experience on animal and human studies relating to 
light sensitive-ZnO nanomaterials.
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