Nanomedicine: Biodistribution of nanoparticles,

:Nanocomposite particles for the treatment of lung carcinoma
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The in vivo distribution of particulate drug carriers largely depends on their particle size and surface properties such as surface charge and surface hydrophobicity. Considering the wide applications and advantages, gold nanoparticles would be an interesting carrier for the transdermal, oral, as well as intravenous delivery. Gold nanoparticles showed size dependent permeation through rat skin and intestine. 15nm- GNP showed higher permeation compared to 102- and 198 nm- GNP. The102- and 198 nm-GNP showed lag time of 3 h and 6 h in rat skin permeation study. The permeation of GNP through rat intestine was higher than rat skin. From these, it was suggested that GNP may be an interesting carrier for transdermal as well as for oral delivery. Also, tissue/organ distribution of 15, 50, 100 and 200 nm size GNP was studied using mice. Smaller size, 15nm-GNP showed higher distribution in tissues compared to larger particle size GNP. GNPs were mainly accumulated in liver followed by lung, spleen and kidney. Interestingly, 15- and 50nm-GNP can able to pass blood brain barrier as evident from gold concentration in brain. Further, toxicokinetic study is needed to understand fate and chronic toxicity of GNP.

For treatment of lung carcinoma, inhalable TAS-103-loaded PLGA nanocomposite particles were developed. In vitro cell cytotoxicity against A549 cells was increased by nanocomposite formulation. Nanocomposite particles were completely decomposed into primary nanoparticles in the medium and taken up by endocytosis in A549 cells. In vivo drug biodistribution study showed that the drug concentration in lungs after inhalation of TAS-103-loaded PLGA nanocomposite particles was much higher than that in plasma. By inhalation of nanocomposite particle to lungs, TAS-103 was effectively delivered to the lungs. 
