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B.TECH IV YEAR
BAS-E 05(Elective) - Nanotechnology for food analysis (2-0-0 = 2)

UNIT I : –
Cohesive energy, Basics and scale of nanotechnology, quantum mechanical Principle 1D potential well, different types of nanoparticles, fullerenes, Graphene, Carbon nanotubes (CNT), CNTs synthesis, Graphene Oxide (GO) synthesis by Hummers Method, colloidal phases, double potential, zeta potential, DLVO Theory, Nanotechnology applications in food science 

UNIT II : –
Oxide nano material synthesis, sol-gel, techniques, introduction of Uv-Vis, XRD, SEM and AFM, Raman spectroscopy, SAM, L-B films deposition methods, core–shell structures, Encapsulation and delivery Systems fundamentals, Nanoporous Membranes for filtration and sensing

UNIT III : –
Smart and functional nanomaterials, Introduction sensor transducing principle, analytical evaluation of sensor measurements, accuracy, S/N ratio, e- nose and e-tongue principle with semiconductor materials, photo catalytic (ex.TiO2) properties, Anti-microbial Nanocoatings, industrial Applications. 

Unit IV : -
Sensors design, metal and semiconductor NP hybrids, composite nanomaterials electrochemical sensors (CV, impedimetric), QCM,SPR, Nanosensors application in Dairy and water quality and safety analysis, industrial and market requirements 

Unit-V
Biosensor principle, Nanotechnology in food industry-product development, Glucose sensor, Enzyme, DNA, Protein transducers, label free sensors, nano packaging, environmental effects and safety, risks and regulations. 
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