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SHIVAJI UNIVERSITY, KOLHAPUR 

Pre Ph.D. Coursework for  

PHARMACY  

Paper-II PHARMACEUTICAL SCIENCES 

 
Unit I [20 mks] 

 
UV-Visible Absorption Spectroscopy:Spectra of isolated chromophores, Auxochromes, Batho-

chromic shift, Hypsochromic shift, Hyperchromic and hypochromic effect. 

Choice of solvents and solvent effect, Woodword’s Fieser, Fieser Kuhn and Nelson rule, Spectral 

correlation with structures of compounds and Qualitative and quantitative analysis applications   of 

UV-Visible spectrophotometry. 

Infrared Spectroscopy: Sample handling, Instrumentation of Dispersive and  Fourier  -  Transform 

IR Spectrometer, Factors affecting vibrational frequencies,  Interpretation of spectra    of compounds 

and Applications of IR spectroscopy to drug product and excipient analysis. 

Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, Quencher 

Instrumentation and Applications of fluorescence spectrophotometer. 

Unit II [20 mks] 
 
1H and 13C NMR spectroscopy: Quantum numbers and their role in NMR, Principle, 

Instrumentation, Solvent Requirement in NMR, Chemical shift, Factors influencing  chemical shift, 

Spin- Spin coupling, coupling constant, Nuclear magnetic double resonance, Brief outline   of 

principle of FT-NMR, Interpretation of spectra of compounds for structure elucidation. 

Unit III [20 mks] 
 
Mass Spectroscopy: Principle, Theory,  Instrumentation  of Mass Spectroscopy, Different types  of 

ionization like electron impact, chemical, field, FAB and MALDI, APCI,  ESI,  APPI  Analyzers of 

Quadrupole and Time of Flight, Mass fragmentation and its rules, Meta stable ions, Isotopic peaks, 

Applications of mass spectroscopy to structural elucidation of compounds. 

Unit IV [20 mks] 
 
Chromatography: Principle, apparatus, instrumentation, chromatographic parameters, factors 

affecting resolution and applications of the following: 

Paper chromatography, Thin Layer chromatography, Ion exchange chromatography, Column 

chromatography, Gas chromatography, High Performance Liquid chromatography, HPTLC. 

Hyphenated techniques:Principle, instrumentation and applications of LC-MS/MS, GC- 
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MS/MS, HPTLC-MS, strategies and techniques employed for the qualitative and quantitative 

evaluation of impurities, degradation products, drug-drug and  drug-excipient  interaction  products, 

metabolites, phytochemicals and trace components. 

Unit V: [20 mks] 
 
Analytical and Bioanalytical methods validation using ICH Guidelines. 

 
In-vitro bioassays: MTT assay, XTT assay, flow cytometry, RIA (Radio  immuno  assay), ELISA, 

bioluminescence assays, bioassays for antimicrobials. 
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