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Nanocomposites  



Gold  

nanosphere 

Quick synthesis by  

citrate reduction method 

Relatively non-toxic 

nature 

 

Excellent 

biocompatibility 

Strongly enhanced and  

tunable optical properties 

Enhanced 

Permission and  

Retention effect  

 

Strong affinity to thiol and  

amine functionalities 

Big surface area to 

size ratio 

 

Mask bounding sites of 

conjugated molecules 

Alleviate the  

multidrug resistance 

Facile surface modification  

Deliver large amount 

of drug molecules 

Lowers cytotoxicity 

Reduce immunogenicity  

Reduce side effects of the drug  
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Photosensitizers 
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Light propagation 

through the tissues 

P. Agostinis et al. CA Cancer J Clin 2011;000:1–32 

Absorption spectrum of 

chlorine e6 
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Scheme of nanocomposite 

GNP 15 nm 

Polyvinylpyrrolidone 

+ 

Chlorine e6  

Polyvinylpyrrolidone 

Photolon  



Tumor damage mechanism  

Tumor cell 
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R 
3О2 Apoptosis/Necrosis 

Laser  

irradiation 

Partha Ghosh et al. Adv. Drug Deliv. Rev. 60 (2008) 1307–1315 



Laser hyperthermia  

• Caused by infrared laser 

• Eliminate tumor cells with a temperature above 40°C 

Tumor  

cell 

Laser hyperthermia 

cause necrosis  

of the live cell 

denature enzymes 

promote functional changes  

to DNA and RNA 

rupture the cellular membrane  

releasing cellular content,  

ultimately leading to  

cell injury and death  
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