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Nanoparticles with novel methodology to treat infectious diseases
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The two major and important infectious diseases, human immunodeficiency virus (HIV) and Mycobacterium tuberculosis (TB) are 
responsible for maximum mortality. Therefore, improvements in drug and easy treatment regimens are needed immediately for 

treating both the infections. One of the important host cells infected by both HIV and TB is the mononuclear phagocyte (macrophage).  
We hypothesized and manufactured nanoformulations of antibiotics, antiretroviral therapy and gallium (Ga) targeting macrophage. 
The synthesized Ga nanoparticles inhibited growth of both HIV and mycobacterium in the macrophage separately and while co-
infected for up to 15 days following single drug loading. The subcellular trafficking of Ga-NP was determined using known procedure 
and the presence of NP in all the compartments confirmed the multi-targeting approach. In addition, Gram-negative bacteria are 
the real cause of many potentially lethal infections, including pneumonia, wound or surgical site infections, sepsis, intra-abdominal 
infections, urinary tract infections, and meningitis. Novel Ceft-A and Cefep-A, drugs was synthesized, along with their respective 
nanoparticles. Ceft-A and Ceft-NP was observed to be better than Ceft against resistant Gram-negative bacteria. Also, Ceft-NP was 
able to reduce the bacterial growth of K. pneumoniae ATCC BAA-1705 and E. coli ATCC 35218 by 75% up to 10 days of infection. 
Thus, the novel antibiotic compounds, nanoparticles and macrophage routed drug delivery would be an excellent approach to target 
infectious diseases.
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