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Biosensors Design and Applications
Theory
Unit - 1 
Crystal structures, Miller indices, 1D potential well, Nano Structures, Semiconductor Nanocrystals: Structure, Properties, Theory on Quantum Dots Confinement Brus Equation, Polymer nanoparticles, Core-shell nano structures, colloidal nanoparticles, double layer structure, zeta potential, DLVO theory. 

Unit - 2 
Nano materials synthesis - introduction, top-down and bottom-up approach, basics of sol-gel method, carbon nanotubes (SW&MWCNTs) and Graphene structures introduction, self assemble monolayers (SAM), L-B films deposition methods, Physical and chemical properties, characterizations techniques: XRD, DLS, UV-Visible, and Raman spectroscopy, SEM, AFM basics.

Unit - 3 
Biosensor Design and Fabrication- fundamentals, Biosensor components (electrical, optical based), transducers basic principles, sensors characteristics, porous nanostructures sensing, analytical evaluation of sensor measurements, accuracy, offset and linearity, etc, detection limits of sensors application, Selectivity and Specificity, label-free biosensors selectivity. 

Unit - 4
Working principles of gas and chemical sensors (e- nose, e-tongue), calorimetric, optical, surface Plasmon Resonance (SPR),LSPR, electrochemical sensor (Potentiometric, Amperometric, Impedometric), QCM, molecular imprinted polymer (MIP), food and water safety and quality studies (pathogens, toxics, moisture, pH, Ion etc), industrial applications. 

Unit - 5
Glucose, sensors, molecular based sensing, Bioreceptors, antibody-antigen interactions, enzymatic nanoparticle hybrid sensors, Proteins transducers, DNA protein conjugate based sensors, non-enzymatic methods, label free rapid sensors, wearable Biosensors, validity trends and applications.
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