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ABSTRACT 

Advanced Nanomedicine in Sensitive Diagnostic and 

Therapeutic Fields of Cancer and Infectious Disease 

 

Le Minh Tu Phan 

Major in Biochemistry 

Department of Chemistry 

The Graduate School, Chung-Ang University 

 

Cancer and infectious disease continue to be one of the most difficult global 

healthcare problems, becoming one of the biggest health challenges facing 

humanity. It is essential to develop platforms that can 

address diagnostic methods, screening strategies, interventions 

for prevention or treatment of disease, or strategies to improve the healthcare 

system in precision medicine. Nanomedicine is a new science that allowed 

investigations of nanomaterials and applied nanotechnology in monitoring, 

diagnosing, preventing, repairing or curing diseases and damaged tissues in 

biological systems. Herein, nanomaterial  based potential diagnostic and 

therapeutic tools for infectious disease (tuberculosis), carcinogenic heavy 

metal (hexavalent chromium) and cancer (prostate cancer) were investigated 

and applied. For early and accurate diagnosis of tuberculosis, a facile dot-blot 

assay for sensitive detection of Mycobacterium tuberculosis antigens (CFP-10, 

Ag85B) via the formation of copper nanoshell on the AuNPs surfaces was 
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investigated. The present method was successfully applied to specific visual 

detection of CFP-10 and Ag85B antigens in clinical samples, which offers that 

it can be a promising potential tool for on-site tuberculosis diagnostics. For 

prevention of cancer by heavy metal detoxification, one-step synthetic 

approach for fabrication of Silicon quantum dots by using a silicon source 

and l-ascorbic acid as a reducing agent was developed.  The as-fabricated Si 

QDs show several advantages such as rapidity, selectivity 

and biocompatibility for sensing of Cr(VI) in water. For therapeutic field of 

cancer, novel one-pot synthetic approach for the fabrication of polydopamine-

folate carbon dots as theranostic nanocarriers for the image-guided photothermal 

therapy targeting of prostate cancer cells was explored. The as-fabricated carbon 

dots acted as a dual probe in bio-identification and thermal therapeutic 

products, suggesting the utilization of as-synthesized carbon dots can be used 

as promising candidates in biorecognition and thermal treatment applications. 

These new strategies for nanomedicine design exploit unique nano bio 

interactions to overcome the limitations of conventional medicines, leading it 

to be an alternative effective approach that is being exploited globally. 
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