Open Elective Course for M.Tech and M.5c students of other Departments

MNL-751/MBL-751 Introduction to Nano Science & Technology (4+0)

MM:70 TIME:3 h
Unit-l

Introduction & Background: Introduction to Nanotechnology, Insights and intervention into the
Nanoworld, Historical Background, recent advances and future aspects, Applications of
Nanotechnology in different fields- Agriculture, medical applications, Environmental
applications,Space, Defence, Food processing, consumer durables, textiles,. cosmetics efc,
Safety, Health and environmental issues, Societal implications and ethical issues in Nanoscience

and Nanotechnology.
Unit-ll

Instrumentation Techniques for Nanotechnology: FTIR, Thermal analysis, Scanning Probe
Microscopy-principle of operation, instrumentation and probes, SEM, TEM, XRD (Powder/Single
crystal), AFM, Scanning Tunneling Microscopy (STM), Particle size analyzer and Zeta Sizer.

Unit-lll

Nanomaterials- Types, Properties and applications; Synthesis methods- Physical, Chemical and
Biological methods of synthesis; .Carbon Nanotubes — Synthesis methods, characterization and
applications; Nanowires- synthesis methods, physical properties, applications; Smart materials.

Unit-1V

Micro and Nanofabrication Techniques- Concept of MEMS and NEMS, Fabrication techniques-
A brief account, applications of Micro and Nanodevices, Micro fluidic devices and their
Applications; Material aspects for Micro fluidic devices, active and smart passive Micro fluidics
devices, Lab-on-a-chip, Nanomedicine and Drug Delivery, Nanotechnology in Cancer Therapy

and Detection.
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(Examiner will set Nine questions in all, Q. No. 1 will be compulsory & based on the entire syllabus. It
will contain 7 short answer type questions each of 2 marks. Among the 8 questions are to be given
two question from each unit. Candidates are required to attempt other four questions in all by
selecting at least one from each unit. All question carry equal marks)



