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SATHYABAMA INSTITUTE OF SCIENCE AND TECHNOLOGY                  SCHOOL OF BIO AND CHEMICAL ENGINEERING 

 

SYLLABUS: VALUE ADDED COURSE 

Basics of Nanotechnology and their biomedical   

implications  

L T P Credits 

10 0 20 0 
 

COURSE OBJECTIVES: 

 

 To provide a practical introduction to the basics of molecular nano-sciences and technology. 

 To explore and understand the significance of sustainable nanotechnology using green route. 

 To understanding the diverse behavior of nanoparticles synthesis and its biomedical implications. 

 

MODULE 1:           06 Hours 

Introduction to Nanotechnology: Significance of nanoscale, nanomaterial, Nanomaterials 

characteristics, Nanotechnology, Approaches of Nanotechnology, Applications of Nanotechnology. 

Laboratory: Synthesis of silver nanoparticles, Nimbolide sample sonication with the nanoparticle, 

Characterization of Nanoparticles. 

 

MODULE 2:           06 Hours 

Green synthesis of nanomaterials & characterizations: Steps involved in Green nanomaterial 

synthesis, Characterizations, Top down and bottom up techniques of fabrication. Laboratory: 

Preparation of Plant Extract, Synthesis of Nanoparticles, Purification of Nanoparticles, Characterization 

of Nanoparticles. 

 

MODULE 3:           06 Hours 

Biogenic synthesis of nanomaterials & characterizations: Introduction, Characterizations for 

probing prepared biogenic nanomaterials, Top down and bottom up techniques of fabrication, Examples 

of biogenic nanomaterials synthesis, 1: Synthesis of Gold Nanoparticles using Microorganisms, 2: 

Synthesis of Zinc Oxide Nanoparticles using Fungal Extract. 3: Synthesis of Iron Oxide Nanoparticles 

using Algae. Laboratory: Synthesis of Iron Oxide Nanoparticles using Algae, Purification of 

Nanoparticles, Characterization of Nanoparticles 

 

MODULE 4:           06 Hours 

Magnetic nanomaterials & characterizations: Steps involved in magnetic nanomaterial synthesis, 

Characterizations for probing prepared magnetic nanomaterials, Top down and bottom up techniques 

of fabrication, few significant examples of magnetic nanomaterials synthesis. Laboratory: Synthesis 

of Iron Oxide Magnetic Nanoparticles (Fe₃O₄), Characterization of Nanoparticles. 

 

MODULE 5:           06 Hours 

Biomedical applications of nanomaterials: Nano-Biotechnology and its applications, 

Characterizations for probing nano-bio interface systems, recent biomedical applications of 

nanomaterials, Nano-Biosensors in disease diagnostics and therapeutics, Nano-theranostics using 

nanomaterials, Toxicity, Ethics and regulatory guidelines in nano-bio context. Laboratory: Working 

exposure - X-ray Diffraction (XRD), FTIR, IR, TEM, SEM. 

 

COURSE OUTCOMES  
 

On completion of the course, student will be able to  

1. Understand nano formulation and its upscaling 

2. To investigate the underline complexity at the molecular levels of Nano bio interface  

3. To understand the relationship between nanotechnological development and its sustainable 

societal implications  

4. To understand the associated scientific ethics involved with the nano biotechnological practices 

 

RELEVANCE TO - PO3, PO4, PO7, PO8, PSO 1, PEO1, PEO2, SDG-3, SDG- 4 

 

 



 

 

 

SCHOOL OF BIO AND CHEMICAL 

DEPARTMENT OF BIOTECHNOLOGY 
 

------------------------Certificate of Participation ----------------------- 
 

This is to certify that, Mr./Ms./Mrs. ___________, a ________________ Student (20_ _- 20_ _) of 

Sathyabama Institute of Science and Technology, has successfully completed value added course on “Basics of 

Nano technology and their Biomedical Implications” organized by the Department of Biotechnology, 

Sathyabama Institute of Science and Technology from 14th March 2024 – 05th April 2024. 
 

 

 

 

 

Dr. V. RAMESH KUMAR 
Associate Professor, 

Dean, School of Bio and Chemical Engineering 
Head, Department of Biotechnology 

Sathyabama Institute of Science and Technology 
 

Dr. KUNAL BISWAS 
Assistant Professor (Research) 

Centre for Nanoscience and Nanotechnology  
International Research Centre 

Sathyabama Institute of Science and Technology 
 



 

 

 



 

 

 

 



 

 

 


