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[Research Proposal] 

Research keyword 

○ Organometallic complex, Antibacterial, Antifungal, Antitumor 

Research abstract 

○ The world is facing numerous problems regarding tumor and their resistance to 

multi drugs therapeutics, and organometallic complexes can be an alternative as 

an anti-tumor agent. The organometallic complexes are the active domain in the 

discovery of antibacterial agent for pathogenic bacteria (or multi drug resistant 

bacteria), as well as food-related pathogenic and putrefactive bacteria. There 

are still very few bacterial pathogens that are reported to be susceptible to 

organometallic complexes and many pathogens remain to be studied. Organometallic 

complexes will be synthesized as the antibacterial agent, and its novel 

mechanism of action will be studied. Cisplatin is the best example of platinum-

based organometallic complex, which is applied in the treatment of non-small cell 

lung cancer and in testicular cancer. This study will focus on the synthesis of 

organometallic complexes based on metals such as Cobalt (Co), Nickel (Ni), 

Palladium (Pd), and Iron (Fe) and their biological applications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Research proposal 

○ Purpose and Motive: Syntheses of organometallic complex are the active domain 

in the research field of chemistry and biology, due to its variety of complex 

formation with different biological activities such as antibacterial, antifungal 

and anti-tumor activity. The world at present is facing many problems related to 

multidrug resistance by pathogenic bacteria as well as by numerous types of 

cancers. Metal-based drugs are the standard in therapeutics, an example of which 

are platinum-based drugs, applied to ovarian cancer, testicular cancer and lung 

cancer. 

 

○ Background and objective: The research field of bio-organometallic chemistry 

is increasingly drawing much interest due to the development of a new class of 

organometallic compounds and their ability to play a leading role in the field of 

biology. The organometallic complexes are the antibacterial agents including 

gram-positive and gram-negative bacteria (Ref. 1, 2 & 3), antifungal (Ref. 4), 

anti-tubercular (Ref. 5) and anti-tumor (Ref. 6 and 7). The aim of the research is 

to identify and quantify the antibacterial, antifungal and antitumor activity of novel 

organometallic complexes. 

 

○ Contents and method of research:  

-Synthesis of Organometallic complexes 

-Characterization 

-Biological activities:  

i) Antibacterial analysis: This includes disc diffusion method or well 

method for qualitative analysis. 96 well plate methods for micro broth 

assay are utilized for quantitative analysis and alternatively, macro 

broth dilution method is also applicable. 

ii) Antifungal analysis: This includes disc diffusion method or well method 

for qualitative analysis and macro broth dilution method for 

quantitative analysis. 

iii) Antitumor activity: cell proliferation by WST1 assay in 96 well plates 

for qualitative and quantitative analysis. 

○ Research Plan:  

1. Synthesis of organometallic complex 

- chelated 

- non-chelated 

2. Characterization 

- FT-IR analysis 

- UV-Vis analysis 

- NMR analysis 

- Single X-Ray analysis 

3. Biological activities.  

- Bacteria growing, preservation, suspension preparation and standardization etc. 

- Media preparation (agar or broth form), sterilization, plate preservation etc.  

- Antibacterial activity (Qualitative and quantitative). 

- Antifungal activity (Qualitative and quantitative).  

- Anti-tumor activity (Qualitative and quantitative). 
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