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FACULTY IN THE NANOSCIENCES

All the members of the faculty associatedwith ACNS are PhD holders with several years of experience 
in active research, including in nanotechnology areas. While five of them are currently engaged in 
research in the nanosciences, the numbers are expected to grow to seven by the end of 2007. The 
others are senior faculty in medical sciences who are active in research. 

Dr. Shantikumar Nair is the Director, Amrita Centre for Nanosciences. A former IIT Bombay 
graduate in Metallurgical Engineering, he received his PhD at Columbia University in the city of New 
York in 1983. He was a professor at the University of Massachusetts at Amherst, USA, in the School 
of Engineering, since 1985. He received the prestigious Presidential Young Investigator Award for 
research in composite materials from the President of the United States in 1986. He was involved 
in research in nanocomposite materials for the last decade. He has two books and about a 100 
international publications in the field of materials science.

Dr Manzoor K, is Associate Professor in ACNS and specializing in the area of Nanotoxicology, 
Nanomedicine and Cancer-nanotechnology. Prior to joining ACNS during June 2007, Dr. Manzoor 
has served as Staff-scientist in Defence Research and Development Organization (DRDO), Ministry of 
Defense for about 10 years and has extensive research experience in the design and development of 
functional nanosystems including luminescent quantum dots for bio-imaging, plasmonic nanocrystals 
for SPR based chem-bio-sensing, magnetic nanocrystals for contrast imaging, multifunctional 
nanocrystals, nano-photomedicines, etc. His valuable contributions to the area of Nanotechnology 
has been appreciated by Govt. of India by conferring prestigious awards such as DRDO Technology 
Developer of the Year 2006, National Science Day Award for Nano Research 2005, DRDO 
Young Scientist of the Year 2004, and Best Laboratory Scientist of the Year 2003. He has about 
25 international publications on functional nanomaterials and two international patents (PCT) on 
nanotechnology. 

Dr. Deepthy Menon, Assistant Professor at Amrita Centre for Nanosciences, Cochin, since its 
inception in June 2006. She is a PhD in Physics from Indian Institute of Science, Bangalore, with 
five years of post-doctoral experience, in Technical University of Eindhoven, The Netherlands, and 
at the International School of Photonics, Cochin University of Science and Technology. She is the 
recipient of the “Best Thesis Award” constituted by the Indian Laser Association in 2002. She has 
received several other recognitions in her research career, which include the Young Research Award 
from International Union of Materials Research Societies (1999), Young Scientist Fellowship from 
Department of Science and Technology, Govt. of India 2002, and Rapid Young Investigator Grant 
from Department of Biotechnology, Govt. of India 2007. She is currently the Principal Investigator of 
the DBT project, which aims to explore the use of semiconductor nanocrystals for cancer diagnostics. 
Her current research programs include development of various types of nanosystems for medical 
applications such as cancer imaging, tissue engineering, drug delivery as well as toxicological 
concerns of nanomaterials. She has to her credit nearly twenty publications in internationally reputed 
journals. 

Dr. R.Prasanth, Assistant Professor, received his PhD from Eindhoven University of Technology in 
Photonic switching in III-V nanostructures. He carried out his research activities at the COBRA Inter 
University Research Center And European Institute Of Telecommunication Technology. After receiving 
PhD, he pursued his research activities at Dye Institute, the Netherlands and the National Institute 
of Nanotechnology, Canada. He published more than 25 articles in international journals and 
conferences, including Physical Review Letters and Applied Physics Letters. Some of these articles are 
included in the list of selected papers. He also reviewed articles for many international journals.

Dr. Rangasamy Jayakumar, Associate Professor, received his PhD in Polymer Chemistry from 
Anna University, India. He has six years postdoctoral experience in Korea, Portugal and Japan. He 
was a recipient of the Japan Society for the Promotion of Science Award for a research fellowship 
at Kansai University in Japan where he developed biodegradable polymer nanomaterials and poly-
metal complexes. He has about 50 journal publications, mostly in international journals. His current 
interest is the chemical modification of natural biopolymers with applications in nanomedicine.
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Associated Faculty from the College of Medicine

Dr. D. M. Vasudevan – Distinguished Professor and Head of 
Biochemistry, Department of Biochemistry, College of Medicine, 
Amrita Vishwa Vidyapeetham 

Dr. V. V. Pillay – Head of the department of Toxicology 
and actively engaged in research in Genetic sciences 

Dr. Harish Kumar – Head of the department of Endocrinology and 
Diabetes Research Centre, is engaged in research in nanotechnology-
based wound healing approaches 

Dr. Subramaniam Iyer – Head of the Plastic Surgery 
Division has interest in tissue engineering of skin and 
cartilage. 

Dr. K. R. Sundaram – Head of Biostatistics 

Dr. A. K. K. Unni – Head of the Division of Veterinary 
Sciences and engaged in active research into animal 
models 

Dr. T. S. Ganesan – Chairman, Institute of Molecular Medicine 
and Professor of Medical Oncology. Formerly Professor and Medical 
Oncologist at Oxford.

Dr. Kannan Vaidyanathan (MD) – Formerly Post-
Doctoral Fellow at Institute of Science in Microbiology and 
Cell Biology.

Dr. Sarbadhikari – Associate Professor of Biomedical Engineering. 
PhD from IIT, BHU.

Dr. Elango Murugaian – Research Scientist, Molecular 
Biology. PhD in Biomedical Genetics.

Dr. Moni Abraham Kuriakose – Professor and Head, Head and 
Neck Cancer institute. 

Dr. Satish Raina – Professor, Institute of Molecular 
Medicine. Formerly Professor, University of Geneva in 
Medical Biochemisty.
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SEMESTER I

Biostatistics and Research Methodologies•	

Nanostructures In Living Systems•	

Biomaterials•	

Cell And Molecular Biology & Physiology•	

Basic Protein Science and Enzymology•	

Physics And Chem•	 istry of Nanomaterials

SEMESTER II

Nanosystems Design : Synthesis And Characterization•	

Nanotoxicology•	

Stem Cell Biology•	

Molecular Genetics / Genomics•	

Electives:	 1) Polymeric Nanomaterials•	
		  2) Advanced Biochemistry

SEMESTER III

Application of Nanosystems in Medical Sciences•	

Pharmacology and Pharmacodynamics of Nanomedicines•	

Electives:	 1) Nanobiosensors •	

		  2) Biological and Pharmaceutical Nanometerials

MTECH CURRICULUM OF  
SELECTED CORE COURSES

SEMESTER I
Nanomedical Sciences Lab I:  •	
NanoBiochemistry Lab

Nanomedical Sciences Lab II:  •	
Physics and Chemistry of Nanomaterials

SEMESTER II
Nanomedical Sciences Lab III:  •	
Biomedical Nanomaterials Lab

Nanomedical Sciences Lab IV: Cell Culture Lab•	

SEMESTER III
Nanomedical Sciences Lab VI:  •	
Protein/DNA Separation/Sequencing Lab

Nanomedical Sciences Lab VI: Animal Lab•	

LABORATORY COURSES

W hat is unique about the MTech program in Nanomedical Sciences is that it is driven by a large 
and well-funded research program in the area and each and every student has to complete a full-
fledge thesis that is not just a short project towards the end of the program but a comprehensive 

research effort in a focused area of nanobiotechnology. The overall program is designed to be multidisciplinary 
providing each student with a strong background in technology, biology and medical sciences which has been 
possible only because of the strength of our 5-campus university, and specially the existence of a very strong 
health sciences academic program at our university.

The first batch of our students are truly our ambassadors, and they are the cream of the crop selected from 
over 200 applicants to the program, two-thirds of whom are Gate-qualified candidates. They have skills in and 
are ideally suited for cutting-edge careers in pharmaceutical sciences, biotechnology, nanotechnology and 
biomedical research. We invite you to our campus to meet the students and conduct one-on-one interviews.
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TISSUE ENGINEERING AND STEM CELL RESEARCH

The primary funding is for the Centre for Nanotechnology – Tissue Engineering and 
Stem Cell Research, funded by the Department of Science and Technology, through the 
Nanoscience and Nanotechnology Initiative of the Government of India. Under this 
program, research is being conducted on the processing of biodegradable scaffolds 
with chemical and structural biofunctionality so as to be cell inductive, conductive 
and proliferative. Primary focus is on bone tissue engineering using stem cells. 

The Centre has developed a novel multi-scale biodegradable polymeric scaffold 
consisting of both micro and nanofibers, through the technique of electrospinning. 
This scaffold provides the necessary macroporosity for cell conduction and unique 
nanostructures that mimic the extracellular matrix, for cell attachment as shown in the 
figures to the right.  

SEMICONDUCTOR NANOCRYSTALS FOR  
CANCER DIAGNOSTICS

A project funded by the Department of Biotechnology, the research focuses on the 
development and functionalization of semiconductor quantum dots for targeted cancer 
imaging. Zinc Sulphide (ZnS) nanocrystals doped with metallic and transition metal 
ions have been developed by aqueous chemistry routes and their biocompatibility 
studied. The figure shows the multicolour emitting quantum dots of ZnS doped with 
various ions of Mn, Cu, Al, etc. 

Folic acid conjugated ZnS quantum dots have been targeted to cancer cells and 
imaged using a fluorescent microscope as shown in figure. 

NANOTOXICOLOGY

A DBT funded project in which different classes of nanoparticles are evaluated for their 
toxicity in a comprehensive fashion to include cytotoxicity, inflammatory response, 
cancer-causing potential or tumerogenicity, bio-distribution and excretion. The project 
also focuses on methods of pacifying the toxicity of nanoparticles. 

NANOSTRUCTURED THIN FILM PHOTOVOLTAICS

A DST sanctioned project, where research is conducted on methods to develop 
nanostructured thin films with improved and electrical and electro-optical properties. 

NANOSURFACE BIOENGINEERING OF IMPLANTS

This is a project funded by the Department of Biotechnology (DBT), Government of India 
and the research focuses on different surface nanostructuring and combined surface 
nanostructural and chemical modifications to improve biocompatibility of titanium 
implants. The scanning electron microscopy image as well as atomic force microscope 

image as shown in figure depict the uniform nanotubular structures 
obtained on metallic Ti surface by anodization. Cell attachment 
and proliferation studies performed on modified titanium surfaces, 
as a function of surface roughness provides insight into the best 
structural feature necessary for optimal cell adhesion. A SEM 
image of excellent cell spreading on anodized Ti surface is shown 
in the figure to the left. 



CONTACT INFORMATION

Amrita Centre for Nanosciences
Amrita Vishwa Vidyapeetham
Amrita Institute of Medical Sciences Campus
Elamakkara P.O.
Kochi, Kerala, India 682026 
Tel: 0484-4008750
researchsecretary@aims.amrita.edu
www.amrita.edu/admissions/nanotech/nanotech.htm


