
UG MICROBIOLOGY 

UEMBD20 - ELECTIVE II B: MICROBIAL NANOTECHNOLOGY 

 

Course Objective: To facilitate students understanding on microbial nanotechnology and its 

applications. 

Course Outcomes (CO): 

At the end of the course, the learners will be able to; 

CO1: Outline evolution of nanoscience and hurdles in the development of nanotechnology. 

CO2: Understand the use spectroscopy for nanotechnology research. 

CO3: Discuss the role of microscopy in nanotechnology research. 

CO4: Utilize nano materials for drug development and its application in nuclear medicine. 

CO5: Apply nanotechnology for air and water treatment and become familiar with 

nanoscience education in India and abroad. 
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COURSE SYLLABUS 

UNIT I: History and evolution of Nano Science. (12 hours) 

1.1 Definition – Evolution of Nano science. (K1,K2) 

1.2 Need of Nano technology.  (K1,K2) 

1.3 Hurdles for Nanotechnology development. (K1,K2) 

1.4 Factors affecting the manufacturing process of nano materials. (K1,K2) 

1.5 Role of physicists, chemists, computer scientists, engineers in nanotechnology. (K1,K2) 

1.6 Role of Medical doctors, biologists in nano technology. (K1,K2) 
 

UNIT II: Spectroscopy in nanotechnology research. (12 hours) 

2.1 Spectroscopy- An overview. (K1,K2) 

2.2 Importance of spectroscopy in nano technology research. (K1,K2) 

2.3 Mass spectroscopy. (K1,K2) 

2.4 Infra-red spectroscopy. (K1,K2)  

2.5 Raman spectroscopy. (K1,K2) 

2.6 Ultra violet-visible spectroscopy. (K1,K2) 

 

UNIT III: Microscopy in nanotechnology research. (12 hours) 

3.1 Microscopy in nanotechnology research- An over view. (K1,K2) 

3.2 Atomic force microscope. (K1,K2)  

3.3 Scanning electron microscope. (K1,K2) 

3.4 Transmission electron microscope. (K1,K2) 

3.5 Magnetic resonance force microscopy. (K1,K2) 

3.6 Nano probes for nucleic and hybridization detection. (K1,K2) 

 

UNIT IV: Nanotechnology for drug development and medical applications. (12 hours) 

4.1 Nanotechnology for drug development and medical applications. (K1,K2) 

4.2 Nanotechnology for drug solubilization and drug delivery. (K1,K2) 

4.3 Diagnosis using nanomaterials. (K1,K2) 

4.4 Nanotherapy for cancer treatment. (K1,K2)  

4.5 Nanotherapy for interior artery embolisms. (K1,K2) 

4.6 Radioactive tuberene cages in Nuclear medicine. (K1,K2) 

 

UNIT V: Cleaning the air with nanotechnology. (12 hours) 

5.1 Cleaner environment with Nanotech. Cleaning the air with Nanotechnology. (K1,K2) 



5.2 Nanotechnology for water treatment. (K1,K2) 

5.3 Microbial nanoparticles used in cleaning air. (K1,K2) 

5.4 Nanocarbon ball as deodorizer in fermentation process. (K1,K2) 

5.5 Possible harm from Nanomaterials. (K1,K2) 

5.6 Nanoscience in India – Nanoscience education abroad – ethics and society. (K1,K2) 
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