
 

JAWAHARLALNEHRUTECHNOLOGICALUNIVERSITYHYDERABAD BACHELOR OF 
PHARMACY 

COURSESTRUCTUREANDSYLLABUS 
 

EffectivefromAcademicYear2022-23AdmittedBatch 
 
IYearI semester 

S. 
No 

CourseCode Subject L T P Credits 

1 PS101 HumanAnatomyandPhysiologyI 3 1 - 4 
2 PS102 PharmaceuticalAnalysisI 3 1 - 4 
3 PS103 Pharmaceutics 3 1 - 4 
4 PS104 PharmaceuticalInorganicChemistry 3 1 - 4 
5 HS105 Communicationskills 2 - - 2 
6 BS106/BS107 RemedialBiology#/RemedialMathematics$ 2#/3$ - - 2#/3$ 

7 PS108 HumanAnatomyandPhysiology-Ilab - - 4 2 
8 PS109 PharmaceuticalAnalysisIlab - - 4 2 
9 PS110 Pharmaceuticslab - - 4 2 

10 PS111 PharmaceuticalInorganicChemistrylab - - 4 2 
11 HS112 Communicationskillslab - - 2 1 
12 BS113 RemedialBiologylab - - 2 1 

  Total 16/17 4 20 30#/30 

 
#Applicable ONLY for the students who have studied Mathematics / Physics / Chemistry at HSC and 
appearing for Remedial Biology (RB) course. 

 
$Applicable ONLY for the students who have studied Physics / Chemistry / Botany / Zoology at HSC and 
appearing for Remedial Mathematics (RM) course. 

 
IYearII semester 

S. 
No 

Course 
Code 

Subject L T P Credits 

1 PS201 HumanAnatomyandPhysiologyII 3 1 - 4 
2 PS202 PharmaceuticalOrganicChemistry-I 3 1 - 4 
3 BS203 Biochemistry 3 1 - 4 
4 BS204 Pathophysiology 3 1 - 4 
5 CS205 ComputerApplicationsinPharmacy 3 - - 3 
6 PS206 HumanAnatomyandPhysiologyIIlab - - 4 2 
7 PS207 PharmaceuticalOrganicChemistry-ILab - - 4 2 
8 BS208 Biochemistrylab - - 4 2 
9 CS209 ComputerApplicationsinPharmacylab - - 2 1 

10 *MC200 NSS - - - - 
  Total 15 4 14 26 

 
IIYEARISEMESTER 

S.No Course 
Code 

CourseTitle L T P Credits 

1 PS301 PharmaceuticalOrganicChemistry-II 3 1 0 4 

2 PS302 PhysicalPharmaceutics-I 3 1 0 4 
3 BS303 PharmaceuticalMicrobiology 3 1 0 4 
4 PC304 PharmaceuticalEngineering 3 1 0 4 

 



 

 

 



 

 

5 PS305 PharmaceuticalOrganicChemistry-IILab 0 0 4 2 
6 PS306 PhysicalPharmaceutics-ILab 0 0 4 2 
7 BS307 PharmaceuticalMicrobiologyLab 0 0 4 2 
8 PC308 PharmaceuticalEngineeringLab 0 0 4 2 

10 *MC300 NSO 0 0 0 0 
  TotalCredits 12 04 16 24 

II​YEARIISEMESTER 

S.No Course 
Code CourseTitle L T P Credits 

1 PS401 PharmaceuticalOrganicChemistry-III 3 1 0 4 
2 PC402 PhysicalPharmaceutics-II 3 1 0 4 
3 PS403 Pharmacology-I 3 1 0 4 
4 PC404 PharmacognosyandPhytochemistry-I 3 1 0 4 
5 PS405 PharmaceuticalJurisprudence 3 1 0 4 
6 PC406 PhysicalPharmaceutics-IILab 0 0 4 2 
7 PS407 Pharmacology-ILab 0 0 4 2 
8 PC408 PharmacognosyandPhytochemistry-ILab 0 0 4 2 
9 *MC400 GenderSensitizationLab 1 0 0 0 

  TotalCredits 16 05 12 26 
 
III​YearISemester 

S.No. CourseCode CourseTitle L T P Credits 
1 PS501 MedicinalChemistryI 3 1 0 4 
2 PS502 IndustrialPharmacy- I 3 1 0 4 
3 PS503 PharmacologyII 3 1 0 4 
4 PS504 PharmacognosyandPhytochemistry-II 3 1 0 4 
5  OpenElective- I 3 1 0 4 

 PS505 I.​ GenericProductDevelopment     
 PS506 II.GreenChemistry     
 PS507 III.CellandMolecularBiology     
 PS508 IV.Cosmeticscience     

6 PC509 MedicinalChemistryILab 0 0 4 2 
7 PS510 IndustrialPharmacy–Ilab 0 0 4 2 
8 PS511 Pharmacology-IIlab 0 0 4 2 
9 PS512 PharmacognosyandPhytochemistry-IIlab 0 0 4 2 

10 *MC500 Environmentalsciences 1 0 0 0 
  Total 16 05 16 28 

 
III​YearII Semester 

S.No. CourseCode CourseTitle L T P Credits 
1 PS601 MedicinalChemistry-II 3 1 0 4 
2 PS602 Pharmacology-III 3 1 0 4 
3 PS603 HerbalDrugTechnology 3 1 0 4 
4 PS604 BiopharmaceuticsandPharmacokinetics 3 1 0 4 
5  OpenElective-II 3 1 0 4 

 PS605 I.​ PharmaceuticalQualityAssurance     
 PS606 II.PharmaceuticalBiotechnology     
 PS607 III.Bioinformatics     
 PS608 IV.ScreeningMethodsinPharmacology     

6 PS609 Medicinalchemistry-IIlab 0 0 4 2 

 



 

 

 



 

 

7 PS610 Pharmacology-IIIlab 0 0 4 2 
8 PS611 HerbalDrugTechnologylab 0 0 4 2 
9 PS612 BiopharmaceuticsandPharmacokineticsLab 0 0 4 2 

10 *MC600 HumanValuesandProfessionalEthics 1 0 0 0 
  Total 16 05 16 28 

 
IV​YearI Semester 

S.No Course 
Code CourseTitle L T P Credits 

1 PS701 InstrumentalMethodsofAnalysis 3 1 0 4 
2 PS702 IndustrialPharmacy-II 3 1 0 4 
3 PS703 PharmacyPractice 3 1 0 4 
4 PS704 MedicinalChemistry-III 3 1 0 4 
5  

PS705 
PS706 
PS707 
PS708 

OpenElective-III 
i.​ PharmaceuticalMarketing 

ii.​ PharmaceuticalRegulatoryScience 
iii.​ Pharmacovigilance 

iv.​ QualityControlandStandardizationofHerbals 

3 1 0 4 

6 PS709 InstrumentalMethodsofAnalysisLab 0 0 4 2 
7 PS710 PracticeSchool 0 0 4 2 
8 PS711 IndustrialTraining 0 0 4 2 

  Total 15 5 12 26 
 
IVYearII Semester 

S.No Course 
Code CourseTitle L T P Credits 

1 PS801 BiostatisticsandResearchMethodology 3 1 0 4 
2 PS802 SocialandPreventivePharmacy 3 1 0 4 
3 PS803 NovelDrugDeliverySystem 3 1 0 4 
4  

PS804 
PS805 
PS806 
PS807 

OpenElective-IV 
i.​ ComputerAidedDrugDesign 

ii.​ NanoTechnology 
iii.​ ExperimentalPharmacology 

iv.​ AdvancedInstrumentationTechniques 

3 1 0 4 

5 PS808 NovelDrugDeliverySystemLab 0 0 4 2 
6  ProjectWork 0 0 6 3 

  Total 12 4 10 21 

 
*MC-MandatoryCourse-Satisfactory/Unsatisfactory. 

 



 

PS101:HUMANANATOMYANDPHYSIOLOGY-I 
 
B.Pharm.IYearI Sem​ LT​ PC 

3​ 1​ 04 
 
Scope:Thissubjectisdesignedtoimpartfundamentalknowledgeonthestructureandfunctionsofthe 
varioussystemsofthehumanbody.Italsohelpsinunderstandingbothhomeostaticmechanisms.The subject 
provides the basic knowledge required to understand the various disciplines of pharmacy. 

 
CourseObjectives:Uponcompletionofthiscoursethestudentshouldbeableto 

●​ Explainthegrossmorphology,structure,andfunctionsofvariousorgansofthehumanbody. 
●​ Describethevarioushomeostaticmechanismsandtheirimbalances. 
●​ Identifythevarioustissuesandorgansofdifferentsystemsofhumanbody. 
●​ Performthevariousexperimentsrelatedtospecialsensesandnervoussystem. 
●​ Appreciatecoordinatedworkingpatternofdifferentorgansofeachsystem 

 
UNIT–I​ 10hours 
Introductiontohumanbody 
Definition and scope of anatomy and physiology, levels of structural organization and body systems, basic 
life processes, homeostasis, basic anatomical terminology. 
Cellularleveloforganization 
Structure and functions of cell, transport across cell membrane, cell division, cell junctions. General 
principles of cell communication, intracellular signaling pathway activation by extracellular signal 
molecule,Formsofintracellularsignaling:a)Contact-dependentb)Paracrinec)Synapticd)Endocrine Tissue 
level of organization 
Classification of tissues, structure, location and functions of epithelial, muscular and nervous and 
connective tissues. 

 
UNIT–II​ 10hours 
IntegumentarysystemStructure andfunctionsofskin 
Skeletalsystem 
Divisions of skeletal system, types of bone, salient features, and functions of bones of axial and 
appendicular skeletal system 
Organizationofskeletalmuscle,physiologyofmusclecontraction,neuromuscularjunction 
Joints 
Structuralandfunctionalclassification,typesofjointsmovementsanditsarticulation 

 
UNIT–III​ 10hours 
Nervoussystem 
Organization of nervous system, neuron, neuroglia, classification and properties of nerve fibre, 
electrophysiology, action potential, nerve impulse, receptors, synapse, neurotransmitters. 
Centralnervoussystem:Meninges,ventriclesofbrainandcerebrospinalfluid.Structureandfunctions of brain 
(cerebrum, brain stem, cerebellum), spinal cord (gross structure, functions of afferent and efferent nerve 
tracts, reflex activity) 

 
UNIT–IV​ 08hours 
Peripheralnervoussystem: 
Classification of peripheral nervous system: Structure and functions of sympathetic and parasympathetic 
nervous system. Origin and functions of spinal and cranial nerves. 
Specialsenses:Structureandfunctionsofeye,ear,noseandtongueandtheirdisorders. 

 



 

UNIT–V​ 07hours 
Endocrinesystem 
Classification of hormones, mechanism of hormone action, structure and functions of pituitary gland, thyroid 
gland, parathyroid gland, adrenal gland, pancreas, pineal gland, thymus and their disorders. 

 
TEXTBOOKS:(LatestEditions) 

1.​ Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypeebrothers 
medical publishers, New Delhi. 

2.​ AnatomyandPhysiologyinHealthandIllnessbyKathleenJ.W.Wilson,ChurchillLivingstone, New York 
3.​ Physiological basis of MedicalPractice-Bestand Tailor. Williams& Wilkins Co, Riverview,MI USA 
4.​ TextbookofMedicalPhysiology-ArthurC,GuytonandJohn.E.Hall.Miamisburg,OH,U.S.A. 
5.​ PrinciplesofAnatomyandPhysiologybyTortoraGrabowski.Palmetto,GA,U.S.A. 
6.​ Textbook of Human Histology by Inderbir Singh, Jaypeebrother’s medical publishers, New Delhi. 
7.​ TextbookofPracticalPhysiologybyC.L.Ghai,Jaypeebrother’smedicalpublishers,NewDelhi. 
8.​ PracticalworkbookofHumanPhysiologybyK.SrinageswariandRajeevSharma,Jaypee brother’s 

medical publishers, New Delhi. 
 
REFERENCEBOOKS:(LatestEditions) 

1.​ Physiological basis of MedicalPractice-Bestand Tailor. Williams& Wilkins Co, Riverview,MI USA 
2.​ TextbookofMedicalPhysiology-ArthurC,GuytonandJohn.E.Hall.Miamisburg,OH,U.S.A. 
3.​ HumanPhysiology(vol1and2)byDr.C.C.Chatterrje,AcademicPublishersKolkata 

 



 

PS102:PHARMACEUTICALANALYSIS-I 
 
B.Pharm.IYearI Sem​ LT​ PC 

3​ 1​ 04 
Scope:Thiscoursedealswiththefundamentalsofanalyticalchemistryandprinciplesof electrochemical analysis of drugs 

 
CourseObjectives:Uponcompletionofthecoursestudentshallbeableto 

●​ understandtheprinciplesofvolumetricandelectrochemicalanalysis 
●​ carryoutvariousvolumetricandelectrochemicaltitrations 
●​ developanalyticalskills 

 
UNIT-I​ 10Hours 
(a)​ Pharmaceuticalanalysis-Definitionandscope 

i)​ Differenttechniquesofanalysis 
ii)​ Methodsofexpressingconcentration 
iii)​ Primaryandsecondarystandards. 
iv)​ Preparationandstandardizationofvariousmolarandnormalsolutions-Oxalicacid,sodium 

hydroxide, hydrochloric acid, sodium thiosulphate, sulphuric acid, potassium permanganate 
and ceric ammonium sulphate 

(b)​ Errors:Sourcesoferrors,typesoferrors,methodsofminimizingerrors,accuracy,precisionand significant 
figures 

 
UNIT–II​ 10Hours 
Acid base titration: Theories of acid base indicators, classification of acid base titrations and theory 
involved in titrations of strong, weak, and very weak acids and bases, neutralization curves 
Non-aqueoustitration:Solvents,acidimetryandalkalimetrytitrationandestimationofSodium benzoate and 
Ephedrine HCl 

 
UNIT–III​ 10Hours 
Precipitationtitrations:Mohr’smethod,Volhard’s,ModifiedVolhard’s,Fajansmethod,estimationof sodium 
chloride. 
Complexometrictitration:Classification,metalionindicators,maskinganddemaskingreagents, estimation of 
Magnesium sulphate, and calcium gluconate. 
Gravimetry:Principleandstepsinvolvedingravimetricanalysis.Purityoftheprecipitate:co- precipitation and post 
precipitation, Estimation of barium sulphate. 

 
UNIT–IV​ 08Hours 
Redoxtitrations: 
(a)​Conceptsofoxidationandreduction 
(b)​Typesofredoxtitrations(Principlesandapplications) 
Cerimetry,Iodimetry,Iodometry,Bromatometry,Dichrometry,Titrationwithpotassiumiodate 

 
UNIT–V​ 07Hours 
Electrochemicalmethodsofanalysis: 
Conductometry- Introduction, Conductivity cell, Conductometric titrations, applications. Potentiometry - 
Electrochemical cell, construction and working of reference (Standard hydrogen, 
silverchlorideelectrodeandcalomelelectrode)andindicatorelectrodes(metalelectrodesandglass electrode), 
methods to determine end point of potentiometric titration and applications. 
Polarography - Principle, Ilkovic equation, construction and working of dropping mercury electrode and 
rotating platinum electrode, applications 

 



 

TEXTBOOKS:(LatestEditions) 
1.​ A.H. Beckett &J.B. Stenlake's, PracticalPharmaceuticalChemistry VolI &II, StahlonePress of 

University of London 
2.​ IntroductiontoPharmaceuticalAnalysis byBadwaikHemantR.publishedbyPharmaMed Press 
3.​ A.I.Vogel,TextBookofQuantitativeInorganicanalysis 
4.​ P.GunduRao,InorganicPharmaceuticalChemistry 
5.​ BentleyandDriver'sTextbookofPharmaceuticalChemistry 
6.​ JohnH.Kennedy,Analyticalchemistryprinciples 
7.​ IndianPharmacopoeia. 
8.​ BadwaikHemantR.,IntroductiontoPharmaceuticalAnalysis,PharmaMedPress 

 



 

PS103:PHARMACEUTICS 
 
B.Pharm.IYearI Sem​ LT​ PC 

3​ 1​ 04 
Scope:Thiscourseisdesignedtoimpartafundamentalknowledgeonthepreparatorypharmacywith arts and 
science of preparing the different conventional dosage forms. 

 
CourseObjectives:Uponcompletionofthiscoursethestudentshouldbeableto: 

●​ Knowthehistoryofprofessionofpharmacy 
●​ Understandthebasicsofdifferentdosageforms,pharmaceuticalincompatibilitiesandpharmaceutical 

calculations 
●​ Understandtheprofessionalwayofhandlingtheprescription 
●​ Preparationofvariousconventionaldosageforms 

 
UNIT–I​ 10Hours 
Historical background and development of profession of pharmacy: History of profession of 
PharmacyinIndiainrelationtopharmacyeducation,industry,andorganization,Pharmacyasacareer, 
Pharmacopoeias: Introduction to IP, BP, USP and Extra Pharmacopoeia. 
Dosageforms:Introductiontodosageforms,classificationanddefinitions 
Prescription: Definition, Parts of prescription, handling of Prescription and Errors in prescription. 
Posology:Definition,Factorsaffectingposology.Pediatricdosecalculationsbasedonage,body weight and 
body surface area. 

 
UNIT–II​ 10Hours 
Pharmaceutical calculations: Weights and measures–Imperial& Metric system, Calculations 
involvingpercentagesolutions,alligation,proofspiritandisotonicsolutionsbasedonfreezingpointand molecular 
weight. 
Powders:Definition, classification, advantages and disadvantages, Simple& compound powders – official 
preparations, dusting powders, effervescent, efflorescent and hygroscopic powders, eutectic mixtures. 
Geometric dilutions. 
Liquid dosage forms:Advantages and disadvantages of liquid dosage forms. Excipients used in 
formulation of liquid dosage forms. Solubility enhancement techniques 

 
UNIT–III​ 08Hours 
Monophasicliquids:DefinitionsandpreparationsofGargles,Mouthwashes,ThroatPaint,Eardrops, Nasal 
drops, Enemas, Syrups, Elixirs, Liniments and Lotions. 
Biphasicliquids: 
Suspensions:Definition,advantagesanddisadvantages,classifications,Preparationofsuspensions; 
Flocculated and Deflocculated suspension & stability problems and methods to overcome. 
Emulsions: Definition, classification, emulsifying agent, testfor theidentification of typeof Emulsion, 
Methods of preparation & stability problems and methods to overcome. 

 
UNIT–IV​ 08Hours 
Suppositories:Definition,types,advantagesanddisadvantages,typesofbases,methodsofpreparations. 
Displacement value & its calculations, evaluation of suppositories. 
Pharmaceuticalincompatibilities:Definition,classification,physical,chemicalandtherapeutic incompatibilities with 
examples. 

 
UNIV–V​ 07Hours 
Semisolid dosage forms: Definitions, classification, mechanisms and factors influencing dermal 
penetrationofdrugs.Preparationofointments,pastes,creamsandgels.Excipientsusedinsemisolid dosage 
forms. Evaluation of semi solid dosages forms 

 



 

TEXTBOOKS:(LatestEditions) 
1.​ H.C.Anseletal.,PharmaceuticalDosageFormandDrugDeliverySystem,LippincottWilliams and 

Walkins, New Delhi. 
2.​ Carter S.J., Cooper and Gunn’s-Dispensing for Pharmaceutical Students, CBS publishers, New 

Delhi. 
3.​ M.E.Aulton,Pharmaceutics,TheScience&DosageFormDesign,ChurchillLivingstone, Edinburgh. 
4.​ Indianpharmacopoeia. 
5.​ Britishpharmacopoeia. 
6.​ Lachmann.TheoryandPracticeofIndustrialPharmacy,Lea&FebigerPublisher,The University of 

Michigan. 
7.​ Alfonso R. Gennaro Remington. The Science and Practice of Pharmacy, Lippincott Williams, New 

Delhi. 
8.​ CarterS.J.,CooperandGunn’s.TutorialPharmacy,CBSPublications,NewDelhi. 
9.​ E.A.Rawlins,Bentley’sTextBookofPharmaceutics,EnglishLanguageBookSociety,Elsevier Health 

Sciences, USA. 
10.​ Isaac Ghebre Sellassie: Pharmaceutical Pelletization Technology, Marcel Dekker, INC, New York. 
11.​ Dilip M. Parikh: Handbook of Pharmaceutical Granulation Technology, Marcel Dekker, INC, New 

York. 
12.​ Francoise Nieloud and Gilberte Marti-Mestres: Pharmaceutical Emulsions and Suspensions, 

Marcel Dekker, INC, New York. 
13.​ TripathiDulalKrishna,Pharmaceutics:BasicPrinciplesandFormulations,PharmaMedPress 

 



 

PS104:PHARMACEUTICALINORGANICCHEMISTRY 
 
B.Pharm.IYearI Sem​ LTPC 

3104 
Scope:Thissubjectdealswiththemonographsofinorganicdrugsandpharmaceuticals. 

 
CourseObjectives:Uponcompletionofcourse,studentshallbeableto 

●​ knowthesourcesofimpuritiesandmethodstodeterminetheimpuritiesininorganicdrugsand 
pharmaceuticals 

●​ understandthemedicinalandpharmaceuticalimportanceofinorganiccompounds 
 
UNIT–I​ 10Hours 
Impurities in pharmaceutical substances:History of Pharmacopoeia, Sources and types of impurities, 
principle involved in the limit test for Chloride, Sulphate, Iron, Arsenic, Lead and Heavy metals, modified 
limit test for Chloride and Sulphate 
Generalmethodsofpreparation,assayforthecompoundssuperscriptedwithasterisk(*),properties and 
medicinal uses of inorganic compounds belonging to the following classes 

 
UNIT–II​ 10Hours 
Acids,BasesandBuffers:Bufferequationsandbuffercapacityingeneral,buffersinpharmaceutical systems, 
preparation,stability,buffered isotonicsolutions,measurementsof tonicity,calculationsand methods of 
adjusting isotonicity. 
Majorextraandintracellularelectrolytes:FunctionsofmajorPhysiologicalions,Electrolytesusedin the 
replacement therapy: Sodium chloride*, Potassium chloride, Calcium gluconate* and Oral Rehydration 
Salt (ORS), Physiological acid base balance. 
Dental products: Dentifrices, role of fluoride in the treatment of dental caries, Desensitizing agents, 
Calcium carbonate, Sodium fluoride, and Zinc eugenol cement. 

 
UNIT–III​ 10Hours 
Gastrointestinalagents 
Acidifiers:Ammoniumchloride*andDil.HCl 
Antacid:Idealpropertiesofantacids,combinationsofantacids,SodiumBicarbonate*,Aluminum hydroxide gel, 
Magnesium hydroxide mixture 
Cathartics:Magnesiumsulphate,Sodiumorthophosphate,KaolinandBentonite 
Antimicrobials: Mechanism, classification, Potassium permanganate, Boric acid, Hydrogen peroxide*, Chlorinated 
lime*, Iodine and its preparations 

 
UNIT–IV​ 08Hours 
Miscellaneouscompounds 
Expectorants:Potassiumiodide,Ammoniumchloride*. 
Emetics:Coppersulphate*,Sodiumpotassiumtartarate 
Haematinics: Ferrous sulphate*, Ferrous gluconate 
PoisonandAntidote:Sodiumthiosulphate*,Activatedcharcoal,Sodiumnitrite333 
Astringents:ZincSulphate,PotashAlum 

 
UNIT–V​ 07Hours 
Radiopharmaceuticals: Radioactivity, Measurementofradioactivity, Properties ofá,â,ãradiations, 
Halflife,radioisotopesandstudyofradioisotopes-SodiumiodideI131,Storageconditions,precautions & 
pharmaceutical application of radioactive substances. 

 



 

TEXTBOOKS:(LatestEditions) 
1.​ A.H. Beckett &J.B. Stenlake's, PracticalPharmaceuticalChemistry VolI &II, StahlonePress of 

University of London, 4thedition. 
2.​ A.I.Vogel,TextBookofQuantitativeInorganicanalysis 
3.​ P.GunduRao,InorganicPharmaceuticalChemistry,3rdEdition 
4.​ M.LSchroff,InorganicPharmaceuticalChemistry 
5.​ BentleyandDriver'sTextbookofPharmaceuticalChemistry 
6.​ Anand&Chatwal,InorganicPharmaceuticalChemistry 
7.​ IndianPharmacopoeia 
8.​ AlgarsamyV.PharmaceuticalInorganicChemistry,2ndEd.PharmaMedPress 
9.​ RaoSomasekhar,PharmaceuticalInorganicChemistry,PharmaMedPress 

 



 

HS105:COMMUNICATIONSKILLS 
 
B.Pharm.IYearI Sem​ LT​ PC 

20​ 02 
Scope: This course will prepare the young pharmacy student to interact effectively with doctors, nurses, 
dentists, physiotherapists and other health workers. At the end of this course the student will get the 
softskillssettoworkcohesivelywiththeteamasateamplayerandwilladdvaluetothepharmaceutical business. 

 
CourseObjectives:Uponcompletionofthecoursethestudentshallbeableto 

●​ UnderstandthebehavioralneedsforaPharmacisttofunctioneffectivelyintheareasof pharmaceutical 
operation 

●​ Communicateeffectively(VerbalandNon-Verbal) 
●​ Effectivelymanagetheteamasateamplayer 
●​ Developinterviewskills 
●​ DevelopLeadershipqualitiesandessentials 

UNIT–I​ 07 
Hours 
Communication Skills:Introduction, Definition, The Importance of Communication, The Communication 
Process – Source, Message, Encoding, Channel, Decoding, Receiver, Feedback, Context 
Barriers tocommunication:Physiological Barriers,Physical Barriers, CulturalBarriers, Language Barriers, 
Gender Barriers, Interpersonal Barriers, Psychological Barriers, Emotional barriers Perspectivesin 
Communication:Introduction,VisualPerception,Language,Otherfactorsaffecting our perspective - Past 
Experiences, Prejudices, Feelings, Environment 

UNIT–II​ 07 
Hours 
ElementsofCommunication:Introduction,FacetoFaceCommunication-ToneofVoice,Body Language 
(Non-verbal communication), Verbal Communication, Physical Communication 
CommunicationStyles:Introduction,TheCommunicationStylesMatrixwithexampleforeach-Direct 
Communication Style, Spirited Communication Style, Systematic Communication Style, Considerate 
Communication Style 

UNIT–III​ 07 
Hours 
BasicListeningSkills: Introduction,Self-Awareness,ActiveListening,BecominganActiveListener, Listening 
in Difficult Situations 
EffectiveWrittenCommunication:Introduction,WhenandWhenNottoUseWrittenCommunication 
-ComplexityoftheTopic,AmountofDiscussion’Required,Shadesof Meaning, 
Formal Communication 
WritingEffectively:SubjectLines,PuttheMainPointFirst,KnowYourAudience,Organizationofthe Message 

 
UNIT–IV​ 05 
Hours 
InterviewSkills:Purposeofaninterview,Do’sandDont’sofaninterview 
GivingPresentations:DealingwithFears,PlanningyourPresentation,StructuringYourPresentation, 
Delivering Your Presentation, Techniques of Delivery 

 
UNIT–V​ 04Hours 

 



 

GroupDiscussion:Introduction,Communicationskillsingroupdiscussion,Do’sandDont’sofgroup discussion 
 
TEXTBOOKS:(LatestEditions) 

1.​ BasiccommunicationskillsforTechnology,Andreja.J.RutherFord,2ndEdition,Pearson Education, 
2011 

2.​ Communicationskills,SanjayKumar,Pushpalata,1stEdition,OxfordPress,2011 
3.​ OrganizationalBehaviour,Stephen.P.Robbins,1stEdition,Pearson,2013 
4.​ Brilliant-Communicationskills,GillHasson,1stEdition,PearsonLife,2011 
5.​ TheAceofSoftSkills:Attitude,CommunicationandEtiquetteforsuccess,GopalaSwamy Ramesh, 5th 

Edition, Pearson, 2013 
6.​ Developingyourinfluencingskills,DeborahDalley,LoisBurton,Margaret,GreenHall,1st Edition 

Universe of Learning LTD, 2010 
7.​ Communicationskillsforprofessionals,Konarnira,2ndEdition,Newarrivals–PHI,2011 
8.​ Personalitydevelopmentandsoftskills,BarunKMitra,1stEdition,OxfordPress,2011 
9.​ Softskillforeveryone,ButterField,1stEdition,CengageLearningIndiapvt.ltd,2011 
10.​ Softskillsandprofessionalcommunication,FrancisPetersSJ,1stEdition,McGrawHill Education, 2011 
11.​ Effectivecommunication,JohnAdair,4thEdition,PanMacMillan,2009 
12.​ Bringingoutthebestinpeople,AubreyDaniels,2ndEdition,McGrawHill,1999 
13.​ RaoBhaskara,CommunicationSkills,BSPublications 

 



 

BS106:REMEDIALBIOLOGY 
 
B.Pharm.IYearI Sem​ LT​ PC 

20​ 02 
Scope: To learn and understand the components of living world, structure and functional system of plant 
and animal kingdom. 

 
CourseObjectives:Uponcompletionofthecourse,thestudentshallbeableto 

●​ knowtheclassificationandsalientfeaturesoffivekingdomsoflife 
●​ understandthebasiccomponentsofanatomy&physiologyofplant 
●​ knowunderstandthebasiccomponentsofanatomy&physiologyanimalwithspecialreference to human 

 
UNIT-I​ 07Hours 
Livingworld: 

●​ Definitionandcharactersoflivingorganisms 
●​ Diversityinthelivingworld 
●​ Binomialnomenclature 
●​ Five kingdoms of life and basis of classification. Salient features of Monera, Potista, 

Fungi,Animalia and Plantae, Virus, 
MorphologyofFloweringplants 
Morphologyofdifferentpartsoffloweringplants–Root,stem,inflorescence,flower,leaf,fruit,seed. General 
Anatomy of Root, stem, leaf of monocotyledons &Dicotylidones. 

 
UNIT–II​ 07Hours 
Bodyfluidsandcirculation 
Composition of blood, blood groups, coagulation of blood, Composition and functions of lymph 
Humancirculatorysystem,Structureofhuman heartandbloodvessels,Cardiaccycle,cardiacoutput and ECG 
DigestionandAbsorption 
Human alimentary canal and digestive glands, Role of digestive enzymes, Digestion, absorption and 
assimilation of digested food 
Breathingandrespiration 
Humanrespiratorysystem,Mechanismofbreathinganditsregulation,Exchangeofgases,transportof gases and 
regulation of respiration, Respiratory volumes 

 
UNIT–III​ 07Hours 
Excretoryproductsandtheirelimination 
Modes of excretion, Human excretory system- structure and function, Urine formation, Rennin angiotensin 
system 
Neuralcontrolandcoordination 
Definition and classification of nervous system, Structure of a neuron, Generation, and conduction of 
nerve impulse, Structure of brainand spinal cord, Functions of cerebrum, cerebellum, hypothalamus, and 
medulla oblongata 
Chemicalcoordinationandregulation 
Endocrineglandsandtheirsecretions,Functionsofhormonessecretedbyendocrineglands 
Humanreproduction 
Parts of female reproductive system, Parts of male reproductive system, Spermatogenesis and 
Oogenesis, Menstrual cycle 

 
UNIT–IV​ 05Hours 
Plantsandmineralnutrition: 

 



 

Essentialmineral, macroandmicronutrients, Nitrogen metabolism,Nitrogencycle,biologicalnitrogen fixation 
Photosynthesis: 
Autotrophicnutrition,photosynthesis,Photosyntheticpigments,Factorsaffectingphotosynthesis. 

UNIT–V​ 04 
Hours 
Plantrespiration:Respiration,glycolysis,fermentation(anaerobic). 
Plantgrowthanddevelopment 
Phasesandrateofplantgrowth,Conditionofgrowth,Introductiontoplantgrowthregulators 
Cell-Theunitoflife 
Structureandfunctionsofcellandcellorganelles.Celldivision 
Tissues 
Definition,typesoftissues,locationandfunctions. 

 
TEXTBOOKS: 

1.​ TextbookofBiologybyS.B.Gokhale 
2.​ ATextbookofBiologybyDr.ThulajappaandDr.Seetaram. 

 
REFERENCEBOOKS: 

1.​ TextbookofBiologybyB.V.SreenivasaNaidu 
2.​ ATextbookofBiologybyNaiduandMurthy 
3.​ BotanyforDegreestudentsByA.C.Dutta. 
4.​ OutlinesofZoologybyM.EkambaranathaayyerandT.N.Ananthakrishnan. 
5.​ AmanualforpharmaceuticalbiologypracticalbyS.B.GokhaleandC.K.Kokate 

 



 

BS107:REMEDIALMATHEMATICS 
 
B.Pharm.IYearI Sem​ LT​ PC 

30​ 03 
Scope:Thisisanintroductorycourseinmathematics.ThissubjectdealswiththeintroductiontoPartial 
fraction,Logarithm,matricesandDeterminant,Analyticalgeometry,Calculus,differentialequationand Laplace 
transform. 

 
CourseObjectives:Uponcompletionofthecoursethestudentshallbeableto:- 

●​ KnowthetheoryandtheirapplicationinPharmacy 
●​ Solvethedifferenttypesofproblemsbyapplyingtheory 
●​ AppreciatetheimportantapplicationofmathematicsinPharmacy 

 
UNIT–I​ 06Hours 
MatricesandDeterminant: 
Introductionmatrices,Typesof matrices, Operation on matrices, Transpose of a matrix, Matrix Multiplication, 
Determinants, Properties of determinants, Product of determinants, Singular and non- 
singularmatrices,Inverseofamatrix,SolutionofsystemoflinearofequationsusingGaussElimination method. 

 
UNIT-II​ 06Hours 
Logarithms: 
Introduction, Definition, Theorems/Properties of logarithms, Common logarithms, Characteristic and 
Mantissa, worked examples, application of logarithm to solve pharmaceutical problems. 
Function: 
RealValuedfunction,Classificationofrealvaluedfunctions 

 
UNIT–III​ 06Hours 
Calculus 
Limitsandcontinuity: 
Introduction,Limitofafunction,Definitionoflimitofafunction 
Differentiation: 
Introductions, properties of derivatives, Finding derivative of a function usinf Standard Derivatives, 
Derivativeofthesumordifferenceoftwofunctions,Derivativeoftheproductoftwofunctions(product formula), 
Derivative of the quotient of two functions (Quotient formula) –Without Proof. Related problem. 

 
UNIT–IV​ 06Hours 
Integration: 
Introduction, Definition, Standard formulae, Rules of integration, Method of substitution, Method of Partial 
fractions, Integration by parts, definite integrals, application 

 
UNIT–V​ 06Hours 
DifferentialEquations: 
Some basic definitions, Order and degree, Equations in separable form, Homogeneous equations, Linear 
Differential equations, Exact equations, Application in solving 
Pharmacokineticequations 

 
TEXTBOOKS:(LatestEdition) 

1.​ DifferentialCalculusbyShanthinarayan 
2.​ Intermediateteluguacademymathematicstextbook 
3.​ IntegralCalculusbyShanthinarayan 
4.​ HigherEngineeringMathematicsbyDr.B.S.Grewal 
5.​ ATextBookofRemedialMathematicsbyPseshagiriRao,PharmamedPress. 

 



 

PS108:HUMANANATOMYANDPHYSIOLOGY-ILab 
 
B.Pharm.IYearI Sem​ LT​ PC 

00​ 42 
 
Practicalphysiologyiscomplimentarytothetheoreticaldiscussionsinphysiology.Practicalsallowthe verification 
of physiological processesdiscussed intheoryclasses through experiments on living tissue, intact animals, 
or normal human beings. This is helpful for developing an insight on the subject. 

 
ListofExperiments: 

1.​ Studyofcompoundmicroscope. 
2.​ Microscopicstudyofepithelialandconnectivetissue 
3.​ Microscopicstudyofmuscularandnervoustissue 
4.​ Identificationofaxialbones 
5.​ Identificationofappendicularbones 
6.​ Tostudytheintegumentaryandspecialsensesusingspecimen,models,etc., 
7.​ Tostudythenervoussystemusingspecimen,models,etc., 
8.​ Tostudytheendocrinesystemusingspecimen,models,etc 
9.​ Todemonstratethegeneralneurologicalexamination 
10.​ Todemonstratethefunctionofolfactorynerve 
11.​ Toexaminethedifferenttypesoftaste. 
12.​ Todemonstratethevisualacuity 
13.​ Todemonstratethereflexactivity 
14.​ Recordingofbodytemperature 
15.​ Todemonstratepositiveandnegativefeedbackmechanism. 

 



 

PS109:PHARMACEUTICALANALYSIS-ILab 
 

B.Pharm.IYearI Sem​ LT​ PC 
00​ 42 

ListofExperiments: 
1.​ Preparationandstandardizationof 

1)​ Sodiumhydroxide 
2)​ Sulphuricacid 
3)​ Sodiumthiosulfate 
4)​ Potassiumpermanganate 
5)​ Cericammoniumsulphate 

 
2.​ AssayofthefollowingcompoundsalongwithStandardizationofTitrant 

1)​ Ammoniumchloridebyacidbasetitration 
2)​ FerroussulphatebyCerimetry 
3)​ CoppersulphatebyIodometry 
4)​ Calciumgluconatebycomplexometry 
5)​ HydrogenperoxidebyPermanganometry 
6)​ Sodiumbenzoatebynon-aqueoustitration 
7)​ SodiumChloridebyprecipitationtitration 

 
3.​ DeterminationofNormalitybyelectro-analyticalmethods 

1)​ Conductometrictitrationofstrongacidagainststrongbase 
2)​ Conductometrictitrationofstrongacidandweakacidagainststrongbase 
3)​ Potentiometrictitrationofstrongacidagainststrongbase 

 

 
REFERENCE: 

1.PharmaceuticalAnalysis:APracticalManualbyRandhirSinghDahiya,NavpreetKaur,Lalit Kishore, 
Pharmamed. 

 



 

PS110:PHARMACEUTICSLAB 
 
B.Pharm.IYearI Sem​ LT​ PC 

0​ 042 
ListofExperiments: 

1.​ Syrups 
a)​SyrupIP 
b)​ Paracetamolpediatricsyrup 

 
2.​ Elixirs 

a)​Piperazinecitrateelixir 
b)​ Paracetamolpediatricelixir 

 
3.​ Linctusa)SimpleLinctusBPC 

 
4.​ Solutions 

a)​ Strongsolutionofammoniumacetate 
b)​ Cresolwithsoapsolution 

 
5.​ Suspensions 

a)​Calaminelotion 
b)​ MagnesiumHydroxidemixture 

 
5.​ Emulsions 

a)​TurpentineLiniment 
b)​ Liquidparaffinemulsion 

 
6.​ PowdersandGranules 

a)​ ORSpowder(WHO) 
b)​ Effervescentgranulesc)Dustingpowder 

 
7.​ Suppositories 

a)​ Glycerogelatinsuppository 
b)​ Soapglycerinsuppository 

 
8.​ Semisolids 

a)​ Sulphurointment 
b)​ Non-stainingiodineointmentwithmethylsalicylate 
c)​ Bentonitegel 

 
9.​ GarglesandMouthwashes 

a)​ Potassiumchlorategargle 
b)​ Chlorhexidinemouthwash 

 
REFERENCESBOOKS: 

1.​ Pharmaceutics-I(GeneralPharmacy)APracticalManualbyMishraVijay,Pharmamed Press 
2.​ Pharmaceutics:APracticalManualforBPHARM&PHARMDCourses,AbrahamSindhuby 

Pharmamed Press. 

 



 

PS111:PHARMACEUTICALINORGANICCHEMISTRY-LAB 
 
B.Pharm.IYearI Sem​ LT​ PC 

0​ 042 
Limittestsforfollowingions 

a)​ LimittestforChloridesandSulphatesModifiedlimittestforChloridesandSulphatesLimittest for Iron 
b)​ LimittestforHeavymetalsLimittestforLead 
c)​ LimittestforArsenic 

 
Identification testMagnesium hydroxide FerroussulphateSodium bicarbonateCalcium gluconate Copper 
sulphate 

 
Testforpurity 

a)​ SwellingpowerofBentonite 
b)​ Neutralizingcapacityofaluminumhydroxidegel 
c)​ DeterminationofpotassiumiodateandiodineinpotassiumIodide 

 
Preparationofinorganicpharmaceuticals 

a)​ Boricacid 
b)​ Potashalum 
c)​ Ferroussulphate 

 
REFERENCEBOOK: 

1.PracticalPharmaceuticalIn-OrganicChemistry,byBayyaSubbaRao,PharmamedPress. 

 



 

HS112:COMMUNICATIONSKILLS-LAB 
 
B.Pharm.IYearI Sem​ LT​ PC 

0​ 021 
 
Thefollowinglearningmodulesaretobeconductedusingwordsworth®Englishlanguagelabsoftware 

 
Basiccommunicationcoveringthefollowingtopics 
Meeting People 
AskingQuestions 
Making Friends 
Whatdidyoudo? Do’s 
and Dont’s 

 
Pronunciationscoveringthefollowingtopics 
Pronunciation (Consonant Sounds) Pronunciation 
and Nouns 
Pronunciation(VowelSounds) 

 
AdvancedLearning 
ListeningComprehension/DirectandIndirectSpeech 
Figures of Speech 
EffectiveCommunication 
Writing Skills 
Effective Writing 
InterviewHandlingSkills 
E-Mail etiquette 
Presentation Skills 

 
REFERENCEBOOK: 

1.SuccessfulCareerSoftSkillsandBusinessEnglishPersonalityDevelopmentandCareerPath by Varanasi 
Bhaskara Rao, Y. Kameswari 

 



 

BS113:REMEDIALBIOLOGYLAB 
 
B.Pharm.IYearI Sem​ LT​ PC 

0​ 0​ 21 
ListofExperiments: 

1.​ Introductiontoexperimentsinbiology 
a)​ StudyofMicroscope 
b)​ Sectioncuttingtechniques 
c)​ Mountingandstaining 
d)​ Permanentslidepreparation 

 
2.​ Studyofcellanditsinclusions 
3.​ StudyofStem,Root,Leafanditsmodifications 
4.​ Detailedstudyoffrogbyusingcomputermodels 
5.​ Microscopicstudyandidentificationoftissues 
6.​ Identificationofbones 
7.​ Determinationofbloodgroup 
8.​ Determinationofbloodpressure 
9.​ Determinationoftidalvolume 

 
REFERENCEBOOKS: 

1.​ Practicalhumananatomyandphysiology.ByS.R.KaleandR.R.Kale. 
2.​ AManualofpharmaceuticalbiologypracticalbyS.B.Gokhale,C.K.KokateandS.P.Shrivastava. 
3.​ Biology practical manual according to National core curriculum. Biology forum of Karnataka. Prof. 

M. J. H. Shafi 

 



 

PS201:HUMANANATOMYANDPHYSIOLOGY-II 
 
B.Pharm.IYearII Sem​ LT​ PC 

31​ 04 
Scope:Thissubjectisdesignedtoimpartfundamentalknowledgeonthestructureandfunctionsofthe 
varioussystemsofthehumanbody.Italsohelpsinunderstandingbothhomeostaticmechanisms.The subject 
provides the basic knowledge required to understand the various disciplines of pharmacy. 

 
CourseObjectives:Uponcompletionofthiscoursethestudentshouldbeableto: 

●​ Explainthegrossmorphology,structure,andfunctionsofvariousorgansofthehumanbody. 
●​ Describethevarioushomeostaticmechanismsandtheirimbalances. 
●​ Identifythevarioustissuesandorgansofdifferentsystemsofhumanbody. 
●​ Performthehematologicaltestslikebloodcellcounts,hemoglobinestimation,bleeding/clotting time etc 

and also record blood pressure, heart rate, pulse and respiratory volume. 
●​ Appreciatecoordinatedworkingpatternofdifferentorgansofeachsystem 
●​ Appreciate theinterlinkedmechanisms in themaintenance ofnormal functioning (homeostasis) of 

human body. 
 
UNIT–I​ 10hours 
Bodyfluidsandblood 
Body fluids, composition and functions of blood, hemopoeisis, formation of hemoglobin, anemia, 
mechanisms of coagulation, blood grouping, Rh factors, transfusion, its significance and disorders of 
blood, Reticulo endothelial system. 
Lymphaticsystem 
Lymphaticorgansandtissues,lymphaticvessels,lymphcirculationandfunctionsoflymphaticsystem 

 
UNIT–II​ 10hours 
Cardiovascularsystem 
Heart – anatomy of heart, blood circulation, blood vessels, structure and functions of artery, vein and 
capillaries,elementsofconductionsystemofheartandheartbeat,itsregulationbyautonomicnervous system, 
cardiac output, cardiac cycle. Regulation of blood pressure, pulse, electrocardiogram and disorders of 
heart. 

 
UNIT–III​ 06hours 
Digestivesystem 
Anatomy of GI Tract with special reference to anatomy and functions of stomach, (Acid production in the 
stomach, regulation of acid production through parasympathetic nervous system, pepsin role in protein 
digestion) small intestineand large intestine, anatomy and functions of salivary glands, pancreas and liver, 
movements of GIT, digestion and absorption of nutrients and disorders of GIT. 
Respiratorysystem 
Anatomy of respiratory system with special reference to anatomy of lungs, mechanism of respiration, 
regulation of respiration 

 
UNIT–IV​ 10hours 
Respiratorysystem 
Lung Volumes and capacities transport of respiratory gases, artificial respiration, and resuscitation 
methods. 
Urinarysystem 
Anatomyofurinarytractwithspecialreferencetoanatomyofkidneyandnephrons,functionsofkidney and urinary 
tract, physiology of urine formation, micturition reflex and role of kidneys in acid base balance, role of RAS 
in kidney and disorders of kidney. 

 



 

UNIT–V​ 09hours 
Reproductivesystem 
Anatomyofmaleandfemalereproductivesystem,Functionsofmaleandfemalereproductivesystem, sex 
hormones, physiology of menstruation, fertilization, spermatogenesis, oogenesis, pregnancy and 
parturition 
Introductiontogenetics 
Chromosomes,genesandDNA,proteinsynthesis,geneticpatternofinheritance 

 
TEXTBOOKS:(LatestEditions) 

1.​ Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypeebrothers 
medical publishers, New Delhi. 

2.​ AnatomyandPhysiologyinHealthandIllnessbyKathleenJ.W.Wilson,ChurchillLivingstone, New York 
3.​ Physiological basis of MedicalPractice-Bestand Tailor. Williams& Wilkins Co, Riverview,MI USA 
4.​ TextbookofMedicalPhysiology-ArthurC,GuytonandJohn.E.Hall.Miamisburg,OH,U.S.A. 
5.​ PrinciplesofAnatomyandPhysiologybyTortoraGrabowski.Palmetto,GA,U.S.A. 
6.​ TextbookofHumanHistologybyInderbirSingh,Jaypeebrothersmedicalpublishers,New Delhi. 
7.​ HumanAnatomyandPhysiology-IIbySinghAmteshwarJaggi,PharmamedPress 

 
REFERENCEBOOKS: 

1.​ Physiological basis of MedicalPractice-Bestand Tailor. Williams& Wilkins Co, Riverview,MI USA 
2.​ TextbookofMedicalPhysiology-ArthurC,GuytonandJohn.E.Hall.Miamisburg,OH,U.S.A. 
3.​ HumanPhysiology(vol1and2)byDr.C.C.Chatterrje,AcademicPublishersKolkata 

 



 

 
PS202:PHARMACEUTICALORGANICCHEMISTRY–I 

 
B.Pharm.IYearII Sem​ LT​ PC 

41​ 04 
Scope: This subject deals with classification and nomenclature of simple organic compounds, structural 
isomerism,intermediatesforminginreactions,importantphysicalproperties,reactionsandmethodsof 
preparation of these compounds. The syllabus also emphasizes on mechanisms and orientation of 
reactions. 

 
CourseObjectives:Uponcompletionofthecoursethestudentshallbeableto 

●​ writethestructure,nameandthetypeofisomerismoftheorganiccompound 
●​ writethereaction,namethereactionandorientationofreactions 
●​ accountforreactivity/stabilityofcompounds, 
●​ identify/confirmtheidentificationoforganiccompound 

 
General methods of preparation and reactions of compounds superscripted with asterisk (*) to be 
explained 

 
To emphasize on definition, types, classification, principles/mechanisms, applications, examples and 
differences 

 
UNIT-I​ 07Hours 
Classification,nomenclatureandisomerism 
Brief review of structural theory of organic chemistry, hybridization, bond length, bond angle, bond energy; 
inductive effect, electromeric effect, resonance, hyperconjugationand their application in the analysis of 
strength of organic acids, bases and stability of organic compounds; structure, shape and 
reactivityofnucleophiles,electrophilesandfreeradicals;cleavageofbonds-homolysisandheterolysis 
Classification of Organic Compounds: Common and IUPAC systems of nomenclature of organic 
compounds (up to 10 Carbons open chain and carbocyclic compounds) 
Structuralisomerismsinorganiccompounds 
Types of organic reactions: Addition reactions-electrophilic, nucleophilic and free radical; Substitution 
reactions-electrophilic, nucleophilic and free radical; elimination and rearrangement reactions 

 
UNIT–II​ 10Hours 
Alkanes*,Alkenes*andConjugateddienes* 
Functionalgroupapproachforthefollowingreactions(preparations&reactions)tobestudiedin context to 
their structure 
Alkanes:Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe’s synthesis, from Grignard reagent. 
Reactions: Free radical Substitution: Halogenation, Synthesis of cycloalkanes and different kinds of strains 
in cycloalkanes 
Alkenes:Preparation:Eliminationreactions:Dehydrationofalkenesanddehydrohalogenationofalkyl halides 
(Saytzeff’s rule); cis alkenes (Partial catalytic hydrogenation) and trans alkenes (Birch reduction). 
Reactions: cis-addition (alk. KMnO4) and trans-addition (bromine), Addition of HX (Markownikoff’s and 
anti-Markownikoff’s addition), Hydration, Ozonolysis, oxymecuration- demercuration, 
Hydroboration-oxidation, stability of alkenes 
Conjugated dienes:Stability, Diel-Alder, electrophilic addition, free radical addition reactions of 
conjugated dienes, allylic rearrangement 
Alkynes:Preparation:AcetylenefromCaC2andconversionintohigheralkynes;bydehalogenationof tetra 
halides and dehydrohalogenation of vicinal-dihalides. Reactions: formation of metal acetylides, addition of 
bromine and alkaline KMnO4, ozonolysis and oxidation with hot alk. KMnO4 

 



 

UNIT–III​ 10Hours 
Alkylhalides* 
SN1 and SN2 reactions - kinetics, order of reactivity of alkyl halides, stereochemistry and 
rearrangementofcarbocations,SN1versusSN2reactions,FactorsaffectingSN1andSN2reactions, 
Preparation: from alkenes and alcohols. Reactions: hydrolysis, nitrite & nitro formation, nitrile & isonitrile 
formation. 
Alcohols:Preparationofalcohols:usingGrignardreagent, Esterhydrolysis,Reductionofaldehydes, 
ketones,carboxylicacidandesters.Reactions:Withsodium,HX(Lucastest),esterification,oxidation reactions. 

 
UNIT–IV​ 10Hours 
Carbonylcompounds*(Aldehydesandketones) 
Preparation:fromacidchloridesandfromnitriles. Reactions:Reactionwith HCN, ROH,NaHSO3, NH2- G 
derivatives. Aldol Condensation, Cannizzaro’s reaction, Wittig reaction, Benzoin condensation, Clemensen 
reduction and Wolff Kishner reduction, Meerwein-Pondorff Verley reduction, Analysis of aldehydes and 
ketones: haloform test, 2,4-DNP test, Tollens and Fehling test. 

 
UNIT-V​ 08Hours 
Carboxylic acids*(aliphatic and aromatic) 
Preparationandreactionsofcarboxylicacids. 
Carboxylic acid derivatives (aliphatic): Preparation: Acid chlorides, Anhydrides, Esters and Amides from 
acids and their interconversion. 
Acidityofcarboxylicacids,effectofsubstituentsonacidity,inductiveeffectandqualitative tests for 
carboxylic acids, amide and ester 
Aliphaticamines*- 
Preparation:fromalkylhalides,Gabriel’sPhthalimidesynthesis,HofmannBromamidereaction. Reactions: 
Hofmann vs. Saytzeff elimination, Quaternary ammonium salts, Carbylamine test. Basicity, effect of 
substituent on Basicity. Qualitative tests. 

 
TEXTBOOKS:(LatestEditions) 

1.​ OrganicChemistrybyMorrisonandBoyd 
2.​ OrganicChemistrybyI.L.Finar,Volume-I 
3.​ AlgarsamyV.,PharmaceuticalorganicChemistry,PharmaMedPress 
4.​ TextbookofOrganicChemistrybyB.S.Bahl&ArunBahl. 
5.​ OrganicChemistrybyP.L.Soni 
6.​ PracticalOrganicChemistrybyMannandSaunders. 
7.​ Vogel’stextbookofPracticalOrganicChemistry 
8.​ AdvancedPracticalorganicchemistrybyN.K.Vishnoi. 
9.​ IntroductiontoOrganicLaboratorytechniquesbyPavia,LampmanandKriz. 
10.​ PharmaceuticalorganicChemistry-1,PoojaChawla. 
11.​ McMurryE.John,OrganicChemistry,Cengage 

 



 

BS203: BIOCHEMISTRY 
B.Pharm.IYearII Sem​ LT​ PC 

31​ 04 
Scope: Biochemistry deals with complete understanding of the molecular levels of the chemical process 
associated with livingcells. The scope of the subject is providing biochemical facts and the principles 
tounderstand metabolism ofnutrient moleculesin physiological and pathological conditions.It isalso 
emphasizing on genetic organization of mammalian genome and hetero & autocatalytic functions of DNA. 

 
CourseObjectives:Uponcompletionofcourse,studentshellableto 

●​ Understand the catalytic role of enzymes, importance of enzyme inhibitors in design of new drugs, 
therapeutic and diagnostic applications of enzymes. 

●​ Understandthemetabolismofnutrientmoleculesinphysiologicalandpathologicalconditions. 
●​ UnderstandthegeneticorganizationofmammaliangenomeandfunctionsofDNAinthe synthesis of 

RNAs and proteins. 
 
UNIT–I​ 10Hours 
Carbohydratemetabolism 
Glycolysis–Pathway,energeticsandsignificanceCitricacidcycle-Pathway,energeticsandsignificance 
HMPshuntanditssignificance;Glucose-6-Phosphatedehydrogenase(G6PD)deficiency 
Glycogen metabolism Pathways and glycogen storage diseases (GSD) Gluconeogenesis- Pathway 
andits significance 
HormonalregulationofbloodglucoselevelandDiabetesmellitus 
Biologicaloxidation 
Electron transport chain (ETC) and its mechanism. Oxidative phosphorylation& its mechanism and 
substrate level phosphorylation, Inhibitors ETC and oxidative phosphorylation/Uncouplers 

 
UNIT–II​ 10Hours 
Lipidmetabolism 
â-Oxidationofsaturatedfattyacid(Palmiticacid) 
Formationandutilizationofketonebodies;ketoacidosisDenovosynthesisoffattyacids(Palmiticacid) 
Biologicalsignificanceofcholesterolandconversionofcholesterolintobileacids,steroidhormoneand vitamin D 
Disordersoflipidmetabolism:Hypercholesterolemia,atherosclerosis,fattyliverandobesity. 

 
UNIT–III​ 10Hours 
Aminoacidmetabolism 
General reactionsof amino acid metabolism: Transamination, deamination& decarboxylation, urea cycle 
and its disorders 
Catabolism ofphenylalanineandtyrosineandtheirmetabolicdisorders(Phenyketonuria,Albinism, alkeptonuria, 
tyrosinemia) 
Synthesisandsignificanceofbiologicalsubstances;5-HT,melatonin,dopamine,noradrenaline, adrenaline 
Catabolismofheme;hyperbilirubinemiaandjaundice 

 
UNIT–IV​ 08Hours 
Nucleic acid metabolism and genetic information transfer Biosynthesis of purine and pyrimidine 
nucleotides 
Catabolism of purine nucleotides and Hyperuricemia and Gout disease Organization of mammalian 
genome 

 



 

StructureofDNAandRNAandtheirfunctionsDNAreplication(semiconservativemodel)Transcription or RNA 
synthesis 
Geneticcode,TranslationorProteinsynthesisandinhibitors 

 
UNIT–V​ 07Hours 
Enzymes 
Introduction, properties, nomenclature, andIUBclassification of enzymes Enzymekinetics (Michaelis plot, 
Line Weaver Burke plot) 
Enzymeinhibitorswithexamples 
Regulationofenzymes:enzymeinductionandrepression,allostericenzymesregulation 
TherapeuticanddiagnosticapplicationsofenzymesandisoenzymesCoenzymes–Structureand biochemical functions 

 
TEXTBOOKS:(LatestEditions) 

1.​ PrinciplesofBiochemistrybyLehninger 
2.​ AlgarsamyV.PharmaceuticalBiochemistry,PharmaMedPress. 
3.​ Harper’sBiochemistrybyRobertK.Murry,DarylK.GrannerandVictorW.Rodwell. 
4.​ BiochemistrybyStryer. 
5.​ BiochemistrybyD.SatyanarayanandU.Chakrapani 
6.​ TextbookofBiochemistrybyRamaRao. 
7.​ TextbookofBiochemistrybyDeb. 
8.​ OutlinesofBiochemistrybyConnandStumpf 
9.​ IntroductionofPracticalBiochemistrybyDavidT.Plummer.(3rdEdition) 

 



 

BS204: PATHOPHYSIOLOGY 
 
B.Pharm.IYearII Sem​ LT​ PC 

31​ 04 
 
Scope: Pathophysiologyisthestudyofcausesofdiseasesandreactionsofthebodytosuchdisease 
producingcauses.This course is designedtoimparta thoroughknowledge ofthe relevant aspects of 
pathology of various conditions withreference to its pharmacologicalapplications,and understanding 
ofbasicpathophysiologicalmechanisms.Henceitwillnotonlyhelptostudythesyllabusofpathology, but also to 
get baseline knowledge required to practice medicine safely, confidently, rationally and effectively. 

 
CourseObjectives:Uponcompletionofthesubjectstudentshallbeableto– 

●​ Describetheetiologyandpathogenesisoftheselecteddiseasestates; 
●​ Namethesignsandsymptomsofthediseases;and 
●​ Mentionthecomplicationsofthediseases. 

 
UNIT–I​ 10Hours 
BasicprinciplesofCellinjuryandAdaptation: 
Introduction, definitions, Homeostasis, Components and Types of Feedback systems, causes of cellular 
injury,Pathogenesis (Cell membrane damage, Mitochondrial damage, Ribosome damage, Nuclear 
damage), Morphology of cell injury – Adaptive changes (Atrophy, Hypertrophy, hyperplasia, Metaplasia, 
Dysplasia),Cell swelling, Intra cellular accumulation, Calcification, Enzyme leakage and Cell Death 
Acidosis &Alkalosis, Electrolyte imbalance 
Basicmechanisminvolvedintheprocessofinflammationandrepair: 
Introduction, Clinical signs of inflammation, Different types of Inflammation, Mechanism of Inflammation – 
Alteration in vascular permeability and blood flow, migration of 
WBC’s, Mediators of inflammation, Basic principles of wound healing in the skin, Pathophysiology of 
Atherosclerosis 

 
UNIT–II​ 10Hours 
CardiovascularSystem: 
Hypertension,congestiveheartfailure,ischemicheartdisease(angina,myocardialinfarction, atherosclerosis, and 
arteriosclerosis) 
Respiratorysystem:Asthma,Chronicobstructiveairwaysdiseases. 
Renalsystem:Acuteandchronicrenalfailure 

 
UNIT- III​ 10Hours 
HaematologicalDiseases: 
Iron deficiency, megaloblastic anemia (Vit B12 and folic acid), sickle cell anemia, thalasemia, hereditary 
acquired anemia, hemophilia 
Endocrinesystem:Diabetes,thyroiddiseases,disordersofsexhormones 
Nervoussystem:Epilepsy,Parkinson’sdisease,stroke,psychiatricdisorders:depression, schizophrenia and 
Alzheimer’s disease. 
Gastrointestinalsystem:PepticUlcer 

 
UNIT–IV​ 08Hours 
Inflammatoryboweldiseases,jaundice,hepatitis(A,B,C,D,E,F)alcoholicliverdisease. 
Disease of bones and joints: Rheumatoid arthritis, osteoporosis, and gout Principles of 
cancer: classification, etiology and pathogenesis of cancer 

 



 

UNIT–V​ 07Hours 
Infectiousdiseases:Meningitis,Typhoid,Leprosy,Tuberculosis,Urinarytractinfections,SARSvirus including 
COVID 19, Conjunctivitis, Measles 
Sexuallytransmitteddiseases:AIDS,Syphilis,Gonorrhea 

 

 
TEXTBOOKS:(LatestEditions) 

1.​ Vinay Kumar, Abul K. Abas, Jon C. Aster; Robbins & Cotran Pathologic Basis of Disease; South 
Asia edition; India; Elsevier; 2014. 

2.​ HarshMohan;TextbookofPathology;6thedition;India;JaypeePublications;2010. 
3.​ Laurence B, Bruce C, Bjorn K.; Goodman Gilman’s The Pharmacological Basis of Therapeutics; 

12thedition; New York; McGraw-Hill; 2011. 
4.​ SujeshM.,PathophysiologyforPharmacy-AConciseReview,PharmaMedPress 
5.​ Best, Charles Herbert 1899-1978; Taylor, Norman Burke 1885-1972; West, John B (John 

Burnard); Best and Taylor’s Physiological basis of medical practice; 12th ed; united states; 
6.​ WilliamandWilkins,Baltimore;1991[1990printing]. 
7.​ Nicki R. Colledge, Brian R. Walker, Stuart H. Ralston; Davidson’s Principles and Practice of 

Medicine; 21stedition; London; ELBS/Churchill Livingstone; 2010. 
8.​ GuytonA,John.EHall;TextbookofMedicalPhysiology;12thedition;WBSaundersCompany; 2010. 
9.​ JosephDiPiro, Robert L. Talbert, GaryYee, BarbaraWells, L.Michael Posey; Pharmacotherapy: A 

Pathophysiological Approach; 9thedition; London; McGraw-HillMedical; 2014. 
10.​ V. Kumar, R. S. Cotran and S. L. Robbins; Basic Pathology; 6thedition; Philadelphia; WB Saunders 

Company; 1997. 
11.​ Roger Walker, Clive Edwards; Clinical Pharmacy and Therapeutics; 3rdedition; London; Churchill 

Livingstone publication; 2003. 

 



 

CS205:COMPUTERAPPLICATIONSINPHARMACY 
 
B.Pharm.IYearII Sem​ LT​ PC 

3​ 0​ 03 
Scope: This subject deals with the introduction Database, Database Management system, computer 
application in clinical studies and use of databases. 

 
CourseObjectives:Uponcompletionofthecoursethestudentshallbeableto 

●​ knowthevarioustypesofapplicationofcomputersinpharmacy 
●​ knowthevarioustypesofdatabases 
●​ knowthevariousapplicationsofdatabasesinpharmacy 

 
UNIT–I​ 06hours 
Number system: Binary number system, Decimal number system, Octal number system, Hexadecimal 
number systems, conversion decimal to binary, binary to decimal, octal to binary etc, binary addition, 
binary subtraction – One’s complement, Two’s complement method, binary multiplication, binary division 
Concept of Information Systems and Software: Information gathering, requirement and feasibility 
analysis, data flow diagrams, process specifications, input/output design, process life cycle, planning and 
managing the project 

 
UNIT–II​ 06Hours 
Web technologies: Introduction to HTML, XML, CSS and Programming languages, introduction to web 
servers and Server Products 
Introductiontodatabases,MYSQL,MSACCESS,PharmacyDrugdatabase 

 
UNIT–III​ 06Hours 
Applicationof computers in Pharmacy –Drug informationstorage andretrieval, Pharmacokinetics, 
Mathematical model in Drug design, Hospital and Clinical Pharmacy, Electronic Prescribing and discharge 
(EP) systems, barcode medicine identification and automated dispensing of drugs, mobile technology, and 
adherence monitoring 
DiagnosticSystem,Lab-diagnosticSystem,PatientMonitoringSystem,PharmaInformationSystem 

 
UNIT–IV​ 06hours 
Bioinformatics:Introduction, Objective of Bioinformatics, Bioinformatics Databases, Concept of 
Bioinformatics, Impact of Bioinformatics in Vaccine Discovery 

 
UNIT-V​ 06hours 
Computers as data analysis in Preclinical development: Chromatographic dada analysis (CDS), 
LaboratoryInformationmanagementSystem(LIMS)andTextInformationManagementSystem(TIMS) 

 
TEXTBOOKS:(Latestedition): 

1.​ Computer Application in Pharmacy – William E. Fassett –Lea and Febiger, 600 South Washington 
Square, USA, (215) 922-1330. 

2.​ Computer Application in Pharmaceutical Research and Development –Sean Ekins – Wiley- 
Interscience, A John Willey and Sons, INC., Publication, USA 

3.​ Bioinformatics (Concept, Skills and Applications) – S.C. Rastogi-CBS Publishers and Distributors, 
4596/1- A, 11 Darya Gani, New Delhi – 110 002(INDIA) 

4.​ Microsoft office Access - 2003, Application Development Using VBA, SQL Server, DAP and 
Infopath–CaryN.Prague–WileyDreamtechIndia(P)Ltd.,4435/7,AnsariRoad,Daryagani, New Delhi – 
110002 

5.​ MohiddinS.D.ComputerApplicationsinPharmaceuticalSciences,PharmaMedPress. 

 



 

PS206:HUMANANATOMYANDPHYSIOLOGY–IILAB 
 
B.Pharm.IYearII Sem​ LT​ PC 

0​ 0​ 42 
Practicalphysiologyiscomplimentarytothetheoreticaldiscussionsinphysiology.Practicalsallowthe verification 
of physiological processesdiscussed intheoryclasses through experiments on living tissue, intact animals 
or normal human beings. This is helpful for developing an insight on the subject. 

 
ListofExperiments: 

1.​ Introductiontohemocytometry. 
2.​ Enumerationofwhitebloodcell(WBC)count 
3.​ Enumerationoftotalredbloodcorpuscles(RBC)count 
4.​ Determinationofbleedingtime 
5.​ Determinationofclottingtime 
6.​ Estimationofhemoglobincontent 
7.​ Determinationofbloodgroup. 
8.​ Determinationoferythrocytesedimentationrate(ESR). 
9.​ Determinationofheartrateandpulserate. 
10.​ Recordingofbloodpressure. 
11.​ Determinationoftidalvolumeandvitalcapacity. 
12.​ Studyofdigestive,respiratory,cardiovascularsystems,urinaryandreproductivesystemswith the help 

of models, charts and specimens. 
13.​ Recordingofbasalmassindex. 
14.​ Studyoffamilyplanningdevicesandpregnancydiagnosistest. 
15.​ Demonstrationoftotalbloodcountbycellanalyser 
16.​ Permanentslidesofvitalorgansandgonads. 

 
REFERENCEBOOKS: 

1.​ TextbookofPracticalPhysiologybyC.L.Ghai,Jaypeebrothersmedicalpublishers,NewDelhi. 
2.​ Practical workbook of Human Physiology by K.Srinageswari and Rajeev Sharma, Jaypee 

brother’s medical publishers, New Delhi. 

 



 

PS207:PHARMACEUTICALORGANICCHEMISTRY-ILAB 
 
B.Pharm.IYearII Sem​ LT​ PC 

0​ 0​ 42 
ListofExperiments: 
a)​ Systematicqualitativeanalysisofunknownorganiccompoundslike 

1.​Preliminarytest:Color,odour,aliphatic/aromaticcompounds,saturationandunsaturation,etc. 
2.​DetectionofelementslikeNitrogen,SulphurandHalogenbyLassaigne’stest 
3.​Solubilitytest 
4.​ Functional group test like Phenols, Amides/ Urea, Carbohydrates, Amines, Carboxylic acids, 
Aldehydes and Ketones, Alcohols, Esters, Aromatic and Halogenated Hydrocarbons, Nitro 
compounds and Anilides. 
5.​Meltingpoint/Boilingpointoforganiccompounds 
6.​Identificationoftheunknowncompoundfromtheliteratureusingmeltingpoint/boilingpoint. 
7.​ Preparation of the derivatives and confirmation of the unknown compound by melting point/ 
boiling point. 
8.​Minimum5unknownorganiccompoundstobeanalysedsystematically. 

 
b)​ Preparationofsuitablesolidderivativesfromorganiccompounds 
c)​ Constructionofmolecularmodels 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ PracticalOrganicChemistrybyMannandSaunders. 
2.​ AdvancedPracticalorganicchemistrybyN.K.Vishnoi. 

 



 

 
BS208:BIOCHEMISTRYLAB 

 
B.Pharm.IYearII Sem​ LT​ PC 

0​ 0​ 42 
ListofExperiments: 

1.​ Qualitativeanalysisofcarbohydrates(Glucose,Fructose,Lactose,Maltose,Sucroseand starch) 
2.​ IdentificationtestsforProteins(albuminandCasein) 
3.​ Quantitativeanalysisofreducingsugars(DNSAmethod)andProteins(Biuretmethod) 
4.​ Qualitativeanalysisofurineforabnormalconstituents 
5.​ Determinationofbloodcreatinine 
6.​ Determinationofbloodsugar 
7.​ Determinationofserumtotalcholesterol 
8.​ PreparationofbuffersolutionandmeasurementofpH 
9.​ Studyofenzymatichydrolysisofstarch 
10.​ DeterminationofSalivaryamylaseactivity 
11.​ StudytheeffectofTemperatureonSalivaryamylaseactivity. 
12.​ Studytheeffectofsubstrateconcentrationonsalivaryamylaseactivity. 

 
RECOMMENDEDBOOKS(LatestEditions) 

1)​ Biochemistry:APracticalManual,BoseSharadChandra 
2)​ PracticalBiochemistrybyR.C.GuptaandS.Bhargavan. 
3)​ PracticalBiochemistryforMedicalstudentsbyRajagopalandRamakrishna. 
4)​ PracticalBiochemistrybyHaroldVarley. 

 



 

CS209:COMPUTERAPPLICATIONSINPHARMACYLAB 
 
B.Pharm.IYearII Sem​ LT​ PC 

0​ 0​ 21 
ListofExperiments: 

1.​ Designaquestionnaireusingawordprocessingpackagetogatherinformationabouta particular 
disease. 

2.​ CreateaHTMLwebpagetoshowpersonalinformation. 
3​ Retrievetheinformationofadruganditsadverseeffectsusingonlinetools 
4​ CreatingmailinglabelsUsingLabelWizard,generatinglabelinMSWORD 
5​ CreateadatabaseinMSAccesstostorethepatientinformationwiththerequiredfieldsUsing access 
6.​ DesignaforminMSAccesstoview,add,deleteandmodifythepatientrecordinthedatabase 
7.​ Generatingreportandprintingthereportfrompatientdatabase 
8.​ Creatinginvoicetableusing–MSAccess 
9.​ DruginformationstorageandretrievalusingMSAccess 
10.​ CreatingandworkingwithqueriesinMSAccess 
11.​ ExportingTables,Queries,FormsandReportstowebpages 
12.​ ExportingTables,Queries,FormsandReportstoXMLpages 

 



 

PS301:PHARMACEUTICALORGANICCHEMISTRY–II 
 
B.Pharm.IIYearISem​ LT​ PC 

3​ 1​ 04 
Course Objectives: This subject deals with general methods of preparation and reactions of some 
organiccompounds.Reactivityoforganiccompoundsarealsostudiedhere.Thesyllabusemphasizes 
onmechanismsandorientationofreactions.Chemistryoffatsandoilsarealsoincludedinthesyllabus. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto 

●​ writethestructure,nameandthetypeofisomerismoftheorganiccompound 
●​ writethereaction,namethereactionandorientationofreactions 
●​ accountforreactivity/stabilityofcompounds, 
●​ prepareorganiccompounds 

 
UNIT-I​ 10Hours 
Benzeneanditsderivatives 
A.​ Analytical, synthetic and other evidences in the derivation of structure of benzene, Orbital picture, 
resonance in benzene, aromatic characters, Huckel’s rule 
B.​ Preparations of benzene, Reactions of benzene - nitration, sulphonation, halogenation reactivity, 
Friedelcrafts alkylation- reactivity, limitations, Friedelcrafts acylation. 
C.​ Substituents,effectofsubstituentsonreactivityandorientationofmonosubstitutedbenzene 
compounds towards electrophilic substitution reaction 

 
UNIT- II​ 10Hours 
Phenols* - preparation and reactions, Acidity of phenols, effect of substituents on acidity, qualitative tests. 
Aromatic Amines* - Basicity of amines, effect of substituents on basicity, and synthetic uses of aryl 
diazonium salts 
AromaticAcids*–Acidity,effectofsubstituentsonacidityandimportantreactionsofbenzoicacid. 

 
UNIT–III​ 10Hours 
NitroCompounds:Preparations andreactions,Classification, Reactivity:Halogenationusingnitrous acid, Nef 
reaction, Michael Addition, Henry Reaction, Aromatic Nitro hydrocarbons, Preparation of Nitrobenzene 
from diazonium salt and direct nitration, Reactivity and reduction of nitrobenzene in different media. 
Ethers(aliphaticandaromatic):Introduction,synthesisandreactionsofethers 

 
UNIT–IV​ 08Hours 
Polynuclearhydrocarbons: 

a)​ Synthesis,reactions 
b)​ Structureandmedicinaluses of Naphthalene, Phenanthrene, Anthracene, Diphenylmethane, 

Triphenylmethane and their derivatives 
 
UNIT–V​ 07Hours 
Cyclo alkanes: Stabilities – Baeyer’s strain theory, limitation of Baeyer’s strain theory, Coulson and 
Moffitt’smodification,SachseMohr’stheory(Theoryofstrainlessrings),reactionsofcyclopropaneand 
cyclobutane 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ OrganicChemistrybyMorrisonandBoyd 
2.​ OrganicChemistrybyI.L.Finar,Volume-I 
3.​ TextbookofOrganicChemistrybyB.S.Bahl&ArunBahl. 

 



 

4.​ PharmaceuticalorganicChemistrybyVAlgarsamy,PharmamedPress 
5.​ OrganicChemistrybyP.L.Soni 
6.​ PracticalOrganicChemistrybyMannandSaunders. 
7.​ Vogel’stextbookofPracticalOrganicChemistry 
8.​ AdvancedPracticalorganicchemistrybyN.K.Vishnoi. 
1.​ IntroductiontoOrganicLaboratorytechniquesbyPavia,LampmanandKriz. 

 



 

PS302:PHYSICALPHARMACEUTICS-I 
 
B.Pharm.IIYearISem​ LT​ PC 

31​ 0​ 4 
 
Course Objectives:The course deals with the various physical, physicochemical properties and 
principleinvolvedindosageforms,formulations.Theoryandpracticalcomponentsofthesubjecthelp the student 
to get a better insight in to various areas of formulation research and development and stability studies of 
pharmaceuticals. 

 
CourseOutcomes:Uponthecompletionofthecoursestudentshallbeableto: 

●​ Understandvariousphysicochemicalpropertiesofdrugmoleculesinthedesigningthedosage form. 
●​ Knowtheprinciplesofchemicalkinetics&tousetheminassigningexpirydateforformulation. 
●​ Demonstrateuseofphysicochemicalpropertiesinevaluationofdosageforms. 
●​ Appreciatephysicochemicalpropertiesofdrugmoleculesinformulationresearchand development. 

 
UNIT–I​ 10Hours 
States of Matter and properties of matter:State of matter, changes in the state of matter, latent 
heats,vapourpressure,sublimationcriticalpoint,eutecticmixtures,gases,aerosols–inhalers,relative 
humidity,liquidcomplexes,liquidcrystals,glassystates,solid-crystalline,amorphous&polymorphism. 
Physicochemical properties of drug molecules:Refractive index, optical rotation, dielectric constant, 
dipole moment, dissociation constant, determinations and applications 

 
UNIT–II​ 10Hours 
Solubilityofdrugs:Solubilityexpressions,mechanismsofsolutesolventinteractions,idealsolubility 
parameters,solvation&association,quantitativeapproachtothefactorsinfluencingsolubilityofdrugs, 
Dissolution & drug release, diffusion principles in biological systems. Solubility of gas in liquids, 
solubilityofliquidsinliquids,(Binarysolutions,idealsolutions)Raoult’slaw,realsolutions,azeotropicmixtures, 
fractional distillation. Partially miscible liquids, Critical solution temperature (CST) and applications. 
Distribution law, its limitations and applications 

 
UNIT- III​ 10Hours 
Micromeretics:Particle size and distribution, average particle size, number and weight distribution, 
particlenumber,methodsfordeterminingparticlesizeby(differentmethods),countingandseparation method, 
particle shape, specific surface, methods for determining surface area, permeability, adsorption, derived 
properties of powders, porosity,packingarrangement, densities, bulkiness &flow properties. 

 
UNIT–IV​ 08Hours 
Complexation and protein binding:Introduction, Classification of Complexation, Applications, 
methodsofanalysis,proteinbinding,Complexationanddrugaction,crystallinestructuresofcomplexes and 
thermodynamic treatment of stability constants. 

 
UNIT–V​ 07Hours 
pH, buffers and Isotonic solutions:Sorensen’s pH scale, pH determination ectrometric and calorimetric), 
applications of buffers, buffer equation, buffer capacity, buffers in pharmaceutical and biological systems, 
bufferedisotonicsolutions. Isotonicity, Colligative properties and determination of tonicity of a system. 

 



 

RECOMMENDEDBOOKS:(LatestEditions) 
1.​ PhysicalpharmacybyAlfredMartin 
2.​ ExperimentalpharmaceuticsbyEugene,Parott. 
3.​ TutorialpharmacybyCooperandGunn. 
4.​ StocklosamJ.Pharmaceuticalcalculations,Lea&Febiger,Philadelphia. 
5.​ LibermanH.A,LachmanC.,PharmaceuticalDosageforms,Tablets,Volume1-3,MarcelDekkar Inc. 
6.​ Liberman H. A, Lachman C, Pharmaceutical dosage forms. Disperse systems, volume 1, 2, 3. 

Marcel Dekkar Inc. 
7.​ PhysicalpharmaceuticsbyRamasamyCandManavalanR. 
8.​ Manavalanet.Al,PhysicalPharmaceutics,PharmaMedPress 

 



 

BS303:PHARMACEUTICALMICROBIOLOGY 
 
B.Pharm.IIYearISem​ LT​ PC 
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CourseObjectives:Inthebroadestsense,scopeofmicrobiologyisthestudyofallorganismsthatare invisible to 
the nakedeye- that is thestudy ofmicroorganisms. Microorganisms are necessary for the production of 
bread, cheese, beer, antibiotics, vaccines, vitamins, enzymes etc. Microbiology has an impact on 
medicine, agriculture, food science, ecology, genetics, biochemistry, immunology etc. 

 
CourseOutcomes:Uponcompletionofthesubjectstudentshallbeableto; 

●​ Understandmethodsofidentification,cultivationandpreservationofvariousmicroorganisms 
●​ Importanceofsterilizationinmicrobiology.andpharmaceuticalindustry 
●​ Learnsterilitytestingofpharmaceuticalproducts. 
●​ MicrobiologicalstandardizationofPharmaceuticals. 
●​ Understandthecellculturetechnologyanditsapplicationsinpharmaceuticalindustries. 

 
UNIT–I​ 10Hours 
Introduction, history of microbiology, its branches, scope and its importance. Introduction to Prokaryotes 
and Eukaryotes. Study of ultra-structure and morphological classification of bacteria, nutritional 
requirements,rawmaterialsusedforculturemediaandphysicalparametersforgrowth,growthcurve, isolation 
and preservation methods for pure cultures, cultivation of anaerobes, quantitative measurement of 
bacterial growth (total& viable count). Study of different types of phase contrast microscopy, dark field 
microscopy and electron microscopy. 

 
UNIT- II​ 10Hours 
Identification of bacteria using staining techniques (simple, Gram’s & Acid fast staining) and biochemical 
tests (IMViC). Study of principle, procedure, merits, demerits and applications of Physical, chemical and 
mechanical method of sterilization. Evaluation of the efficiency of sterilization methods. Equipments 
employed in large scale sterilization. Sterility indicators. 

 
UNIT–III​ 10Hours 
Study of morphology, classification, reproduction/replication and cultivation of Fungi and Virus. 
Classificationandmodeofactionofdisinfectants.Factorsinfluencingdisinfection,antisepticsandtheir evaluation. 
For bacteriostatic and bactericidal actions. Evaluation of bactericidal& Bacteriostatic. Sterility testing of 
products (solids, liquids, ophthalmic and other sterile products) according to IP, BP and USP. 

 
UNIT–IV​ 08Hours 
Designing of aseptic area, laminar flow equipments; study of different sources of contamination in an 
asepticarea andmethodsof prevention, clean areaclassification. Principlesand methodsofdifferent 
microbiological assay. Methods for standardization of antibiotics, vitamins and amino acids. Assessment of 
a new antibiotic and testing of antimicrobial activity of a new substance. General aspects-environmental 
cleanliness. 

 
UNIT–V​ 07Hours 
Types of spoilage, factors affecting the microbial spoilage of pharmaceutical products, sources and types 
of microbial contaminants, assessment of microbial contamination and spoilage. 
Preservationofpharmaceuticalproductsusingantimicrobialagents,evaluationofmicrobialstabilityof 
formulations.Growthofanimalcellsinculture,generalprocedureforcellculture,Primary,established and 
transformed cell cultures. Application of cell cultures in pharmaceutical industry and research. 

 



 

RECOMMENDEDBOOKS(Latestedition) 
1.​ RafiMD,Textbookofbiochemistryforundergraduates,3rdedition,Universitiespress,2017. 
2.​ W.B. Hugo and A.D. Russel: Pharmaceutical Microbiology, Blackwell Scientific publications, 

Oxford London. 
3.​ PrescottandDunn,IndustrialMicrobiology,4thedition,CBSPublishers&Distributors,Delhi. 
4.​ Pelczar,ChanKreig,Microbiology,TataMcGrawHilledn. 
5.​ MalcolmHarris,BalliereTindallandCox:PharmaceuticalMicrobiology. 
6.​ Rose:IndustrialMicrobiology. 
7.​ Probisher,Hinsdilletal:FundamentalsofMicrobiology,9thed.Japan 
8.​ CooperandGunn’s:TutorialPharmacy,CBSPublisherandDistribution. 
9.​ Peppler:MicrobialTechnology. 
10.​ I.P.,B.P.,U.S.P.-latesteditions. 
11.​ Edward:FundamentalsofMicrobiology. 
12.​ N.K.Jain:PharmaceuticalMicrobiology,VallabhPrakashan,Delhi 
13.​ Bergeysmanualofsystematicbacteriology,WilliamsandWilkins-AWaverlycompany 
14.​ Ananthanarayan andPaniker’stextbookofMicrobiologytenthedition 
15.​ RaviKumar,PharmaceuticalMicrobiology:AComprehensiveApproach,2ndEd.PharmaMed Press 

 



 

PC304:PHARMACEUTICALENGINEERING 
B.Pharm.IIYearISem​ LT​ PC 

31​ 0​ 4 
Course Objectives:This course is designed to imparta fundamental knowledge on the artand scienceof 
various unit operations used in pharmaceutical industry. 

 
CourseOutcomes:Uponcompletionofthecoursestudentshallbeable: 

●​ ToknowvariousunitoperationsusedinPharmaceuticalindustries. 
●​ Tounderstandthematerialhandlingtechniques. 
●​ Toperformvariousprocessesinvolvedinpharmaceuticalmanufacturingprocess. 
●​ Tocarryoutvarioustesttopreventenvironmentalpollution. 
●​ Toappreciateandcomprehendsignificanceofplantlayoutdesignforoptimumuseof resources. 
●​ To appreciate the variouspreventive methods usedfor corrosion control in Pharmaceutical 

industries. 
 
UNIT–I​ 10Hours 
Flowoffluids:Typesofmanometers,Reynoldsnumberanditssignificance,Bernoulli’stheoremand its 
applications, Energy losses, Orifice meter, Venturimeter, Pitot tube and Rotometer. 
Size Reduction:Objectives, Mechanisms& Laws governing size reduction, factors affecting size reduction, 
principles, construction, working, uses, merits and demerits of Hammer mill, ball mill, fluid energy mill, 
Edge runner mill & end runner mill. 
Size Separation:Objectives, applications& mechanism of size separation, official standards of 
powders,sieves,sizeseparationPrinciples,construction,working,uses,meritsanddemeritsofSieve shaker, 
cyclone separator, Air separator, Bag filter & elutriation tank. 

 
UNIT–II​ 10Hours 
Mixing:Objectives,applications&factorsaffectingmixing,Differencebetweensolidandliquidmixing, 
mechanism of solid mixing, liquids mixing and semisolids mixing. Principles, Construction, Working, uses, 
Merits and Demerits of Double cone blender, twin shell blender, ribbon blender, Sigma blade mixer, 
planetary mixers, Propellers, Turbines, Paddles & Silverson Emulsifier, 
Crystallization:Objectives, applications,& theory of crystallization. Solubility curves, principles, 
construction, working, uses, merits and demerits of Agitated batch crystallizer, Swenson Walker 
Crystallizer, Krystal crystallizer, Vacuum crystallizer. Caking of crystals, factors affecting caking& 
prevention of caking. 

 
UNIT–III​ 10Hours 
Evaporation:Objectives, applications and factors influencing evaporation, differences between 
evaporation and other heat process. principles, construction, working, uses, merits and demerits of Steam 
jacketed kettle, horizontal tube evaporator, climbing film evaporator, forced circulation evaporator, multiple 
effect evaporator& Economy of multiple effect evaporator. 
Heat Transfer: Objectives, applications & Heat transfer mechanisms. Fourier’s law, Heat transfer by 
conduction,convection&radiation.Heatinterchangers&heatexchangers.Listofequipmentbyname and their 
functions. 

 
UNIT–IV​ 08Hours 
Drying:Objectives, applications& mechanism of drying process, measurements& applications of 
Equilibrium Moisture content, rate of drying curve. principles, construction, working, uses, merits and 
demerits of Tray dryer, drum dryer spray dryer, fluidized bed dryer, vacuum dryer, freeze dryer. 
Distillation:Objectives, applications& types of distillation. principles, construction, working, uses, merits 
anddemerits of (lab scaleandindustrial scale) Simpledistillation,preparationofpurified water 
andwaterforinjectionBPbydistillation,flashdistillation,fractionaldistillation,distillationunderreduced 

 



 

pressure,steamdistillation&moleculardistillation 
 
UNIT-V​ 07Hours 
Filtration: Objectives, applications, Theories & Factors influencing filtration, filter aids, filter medias. 
Principle,Construction, Working, Uses,Meritsanddemerits ofplate& framefilter,filterleaf,rotary drum 
filter,Metafilter&Cartridgefilter,membranefiltersandSeitzfilter.HEPAfiltersforcontrolledpollution. 
Centrifugation: Objectives, principle & applications of Centrifugation, principles, construction, working, 
uses, merits and demerits of Perforated basket centrifuge, Non-perforated basket centrifuge, semi 
continuous centrifuge & super centrifuge. 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ Introductiontochemicalengineering–WalterLBadger&JuliusBanchero,Latestedition. 
2.​ Solidphaseextraction,Principles, techniquesandapplications byNigelJ.K. Simpson-Latest edition. 
3.​ Unitoperationofchemicalengineering–McabeSmith,Latestedition. 
4.​ PharmaceuticalEngineeringDKTripathi,PharmaMedPress 
5.​ Pharmaceuticalengineeringprinciplesandpractices–C.V.SSubrahmanyametal.,Latest edition. 
6.​ Remingtonpracticeofpharmacy-Martin,Latestedition. 
7.​ TheoryandpracticeofindustrialpharmacybyLachmann.,Latestedition. 
8.​ Physicalpharmaceutics-C.V.SSubrahmanyametal.,Latestedition. 
9.​ CooperandGunn’sTutorialpharmacy,S.J.Carter,Latestedition. 
10.​ Derle,EssentialsofPharmaceuticalEngineering(UnitOperations),2ndEd.PharmaMedPress 

 



 

PS305:PHARMACEUTICALORGANICCHEMISTRY-IILAB 
 
B.Pharm.IIYearISem​ LT​ PC 

00​ 4​ 2 
 
I​ Experimentsinvolvinglaboratorytechniques 

Recrystallization 
SteamDistillation 

 
II​ Determinationoffollowingoilvalues(includingstandardizationofreagents) 

Acid value 
Saponificationvalue 
Iodine value 

 
III​ Preparationofcompounds 

●​ Benzanilide/Phenylbenzoate/AcetanilidefromAniline/Phenol/Anilinebyacylationreaction. 
●​ 2,4,6-Tribromoaniline/ParabromoacetanilidefromAniline/Acetanilidebyhalogenation (Bromination) 

reaction. 
●​ 5-Nitro salicylic acid/Meta di nitro benzene from Salicylic acid / Nitro benzene by 

nitrationreaction. 
●​ BenzoicacidfromBenzylchloridebyoxidationreaction. 
●​ Benzoicacid/Salicylicacidfromalkylbenzoate/alkylsalicylatebyhydrolysisreaction. 
●​ 1-Phenylazo-2-naptholfromAnilinebydiazotizationandcouplingreactions. 
●​ BenzilfromBenzoinbyoxidationreaction. 
●​ DibenzalacetonefromBenzaldehydebyClaisonSchmidtreaction 
●​ CinnammicacidfromBenzaldehydebyPerkinreaction 
●​ P-IodobenzoicacidfromP-aminobenzoicacid 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ PracticalOrganicChemistrybyMannandSaunders. 
2.​ DuraiAnandaKumarT.,ExperimentalOrganicandMedicinalChemistryPrinciples& Practice, 

Pharma Med Press. 
3.​ AMicroscaleApproachtoOrganicLaboratoryTechniques,Pavia,Lampman,CengageBSP Books. 
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ListofExperiments 

1.​ DeterminationthesolubilityofdrugatroomtemperatureatdifferentpHconditions 
2.​ DeterminationofpKavaluebyHalfNeutralization/HendersonHasselBalchequation 
3.​ DeterminationofPartitionco-efficientofbenzoicacidinbenzeneandwater 
4.​ DeterminationofPartitionco-efficientofIodineinCCl4andwater 
5.​ Determinationof%compositionofNaClinasolutionusingphenol-watersystembyCST method 
6.​ Determinationofparticlesize,particlesizedistributionusingsievingmethod 
7.​ Determinationofparticlesize,particlesizedistributionusingMicroscopicmethod 
8.​ Determinationofbulkdensity,truedensityandporosity 
9.​ Determinetheangleofreposeandinfluenceoflubricantonangleofrepose 
10.​ DeterminationofstabilityconstantanddonoracceptorratioofPABA-Caffeinecomplexby solubility 

method 
11.​ Determination of stability constant and donor acceptor ratio of Cupric-Glycine complex by pH 

titration method 
 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ ExperimentalpharmaceuticsbyEugene,Parott. 
2.​ PharmaceuticalCalculation,DKTripathi. 
3.​ Laboratorymanualofphysicalpharmaceutics,C.V.S.Subramanyam,J.Thimmasettee 
4.​ MohantaGuruPrasad.PhysicalPharmacyPracticaltext,3rdRevisedEd.,PharmaMedPress 
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ListofExperiments: 

1.​ Introduction and study of different equipments and processing, e.g., B.O.D. incubator, laminar flow, 
aseptic hood, autoclave, hot air sterilizer, deep freezer, refrigerator, microscopes used in 
experimental microbiology. 

2.​ Sterilizationofglassware,preparationandsterilizationofmedia. 
3.​ Subculturingofbacteriaandfungus.Nutrientstabsandslantspreparations. 
4.​ Stainingmethods-Simple,Gramsstainingandacidfaststaining(Demonstrationwithpractical). 
5.​ Isolationofpurecultureofmicro-organismsbymultiplestreakplatetechniqueandother techniques. 
6.​ Microbiologicalassayofantibioticsbycupplatemethodandothermethods 
7.​ MotilitydeterminationbyHangingdropmethod. 
8.​ Sterilitytestingofpharmaceuticals. 
9.​ Bacteriologicalanalysisofwater 
10.​ Biochemicaltest(IMViCreactions) 
11.​ RevisionPracticalClass 

 
RECOMMENDEDBOOKS(Latestedition) 

1.​ Jyostna,ManualofPracticalMicrobiology,PharmaMedPress 
2.​ PharmaceuticalMicrobiology:ALaboratorymanualbyPrasadG.Shyam&K.Srisailam, 
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ListofExperiments: 

1.​ Determinationofradiationconstantofbrass,iron,unpaintedandpaintedglass. 
2.​ Steamdistillation–Tocalculatetheefficiencyofsteamdistillation. 
3.​ Todeterminetheoverallheattransfercoefficientbyheatexchanger. 
4.​ Constructionofdryingcurves(forcalciumcarbonateandstarch). 
5.​ Determinationofmoisturecontentandlossondrying. 
6.​ Determination of humidity of air – i) from wet and dry bulb temperatures –use of Dew 

pointmethod. 
7.​ DescriptionofConstructionworkingandapplicationofPharmaceuticalMachinerysuchas rotary tablet 

machine, fluidized bed coater, fluid energy mill, de humidifier. 
8.​ Sizeanalysisbysieving–Toevaluatesizedistributionoftabletgranulations–Constructionof various size 

frequency curves including arithmetic and logarithmic probability plots. 
9.​ Sizereduction:ToverifythelawsofsizereductionusingballmillanddeterminingKicks, Rittinger’s, Bond’s 

coefficients, power requirement and critical speed of Ball Mill. 
10.​ Demonstrationofcolloidmill,planetarymixer,fluidizedbeddryer,freezedryerandsuchother major 

equipment. 
11.​ FactorsaffectingRateofFiltrationandEvaporation(Surfacearea,Concentrationand 

Thickness/ viscosity 
12.​ TostudytheeffectoftimeontheRateofCrystallization. 
13.​ TocalculatetheuniformityIndexforgivensamplebyusingDoubleConeBlender. 

 
RECOMMENDEDBOOKS(Latestedition) 

 
1.​PharmaceuticalEngineering:PracticalManual(UnitOperations),Sudhakara 

Reddy,Pharmamed Press. 
2.​ Remingtonpracticeofpharmacy-Martin,Latestedition. 
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Course Objectives:This subject imparts knowledge on stereo-chemical aspects of organic compounds 
and organic reactions, important named reactions, chemistry of important hetero cyclic compounds. It also 
emphasizes on medicinal and other uses of organic compounds. 

 
CourseOutcomes:Attheendofthecourse,thestudentshallbeableto: 

●​ Understandthemethodsofpreparationandpropertiesoforganiccompounds 
●​ Explainthestereochemicalaspectsoforganiccompoundsandstereochemicalreactions 
●​ Knowthemedicinalusesandotherapplicationsoforganiccompounds 

 
Note:Toemphasizeondefinition,types,mechanisms,examples,uses/applications 

 
UNIT-I​ 10Hours 
Stereoisomerism 
Opticalisomerism–Opticalactivity,enantiomerism,diastereoisomerism,mesocompounds 
Elements of symmetry, chiral and achiral molecules, DL system of nomenclature of optical isomers, 
sequencerules,RSsystemofnomenclatureofopticalisomers,Reactionsofchiralmolecules.Racemic 
modification and resolution of racemic mixture Asymmetric synthesis: partial and absolute 

 
UNIT–II​ 10Hours 
Geometricalisomerism 
Nomenclatureof geometricalisomers (CisTrans, EZ, Syn Anti systems) Methods of determination of configuration of 
geometrical isomers. 
ConformationalisomerisminEthane,n-ButaneandCyclohexane.Stereoisomerisminbiphenyl compounds 
(Atropisomerism) and conditions for optical activity. 
Stereospecificandstereoselectivereactions 

 
UNIT–III​ 10Hours 
Heterocycliccompoundswithoneheteroatom 
Nomenclatureandclassification 
Synthesis,reactionsandmedicinalusesofcompounds/derivatives:Pyrrole,Furan,andThiophene Relative 
aromaticity and reactivity of Pyrrole, Furan and Thiophene 

 
UNIT–IV​ 08Hours 
Heterocycliccompoundswithtwoheteroatoms 
Synthesis,reactionsandmedicinalusesoffollowingcompounds/derivatives 
Pyrazole, Imidazole, Oxazole and Thiazole. 
Pyridine, Quinoline, Isoquinoline, Acridine and Indole. Basicity of pyridine 
SynthesisandmedicinalusesofPyrimidine,Purine,azepinesandtheirderivatives 

 
UNIT–V​ 07Hours 
Reactionsofsyntheticimportance 
Metalhydridereduction(NaBH4andLiAlH4),Clemmensenreduction,Birchreduction,WolffKishner reduction. 
Oppenauer-oxidation and Dakin reaction. Beckmanns rearrangement and Schmidt rearrangement, 
Pinocol-Pinocolone rearrangement Claisen-Schmidt condensation 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ OrganicchemistrybyI.L.Finar,Volume-I&II. 
2.​ Atextbookoforganicchemistry–ArunBahl,B.S.Bahl. 
3.​ HeterocyclicChemistrybyRajK.Bansal 
4.​ OrganicChemistrybyMorrisonandBoyd 
5.​ HeterocyclicChemistrybyT.L.Gilchrist 
6.​ RamaRaoNadendla,PrinciplesofPharmaceuticalOrganicChemistry,2ndEd.,PharmaMed Press 

 



 

PS402:PHYSICALPHARMACEUTICS-II 
 
B.Pharm.IIYearII Sem​ LT​ PC 

31​ 0​ 4 
Course Objectives:The course deals with the various physical, physicochemical properties and 
principleinvolvedindosageforms,formulations.Theoryandpracticalcomponentsofthesubjecthelp the student 
to get a better insight in to various areas of formulation research and development and stability studies of 
pharmaceuticals. 

 
CourseOutcomes:Uponthecompletionofthecoursestudentshallbeableto 
●​ Understandvariousphysicochemicalpropertiesofdrugmoleculesinthedesigningthedosageform 
●​ Knowtheprinciplesofchemicalkinetics&tousetheminassigningexpirydateforFormulation 
●​ Demonstrateuseofphysicochemicalpropertiesinevaluationofdosageforms. 
●​ AppreciatephysicochemicalpropertiesofdrugmoleculesinformulationresearchandDevelopment 

 
UNIT-I​ 10Hours 
Drugstability:Reactionkinetics:zero,pseudo-zero,first&secondorder,unitsofbasicrateconstants, 
determinationofreactionorder.Physicalandchemicalfactorsinfluencingthechemicaldegradationof 
pharmaceutical product: temperature, solvent, ionic strength, dielectric constant, specific & general acid 
base catalysis, Simple numerical problems. Stabilization of medicinal agents against common reactions 
like hydrolysis & oxidation. Accelerated stability testing in expiration dating of pharmaceutical dosage 
forms. Photolytic degradation and its prevention 

 
UNIT- II​ 10Hours 
Rheology:Newtoniansystems,lawofflow,kinematicviscosity,effectoftemperature,non-Newtonian systems, 
pseudoplastic, dilatants, plastic, thixotropy, thixotropy in formulation, determination of viscosity, capillary, 
falling Sphere, rotational viscometers 
Deformation of solids:Plastic and elastic deformation, Heckel equation, Stress, Strain, Elastic Modulus 

 
UNIT–III​ 10Hours 
Coarsedispersion:Suspension,interfacialpropertiesofsuspendedparticles,settlinginsuspensions, 
formulation of suspensions. Emulsions and theories of emulsification, microemulsion and multiple 
emulsions; Physical stability of emulsions, preservation of emulsions, rheological properties of emulsions, 
phase equilibria and emulsion formulation. 

 
UNIT-IV​ 08Hours 
Surfaceandinterfacialphenomenon:Liquidinterface,surface&interfacialtensions, 
surfacefreeenergy,measurementofsurface&interfacialtensions,spreadingcoefficient,adsorption at liquid 
interfaces,surface active agents, HLBScale, solubilisation, detergency, adsorptionat solid interface. 

 
UNIT–V​ 07Hours 
Colloidal dispersions:Classification of dispersed systems& their general characteristics, size& 
shapesofcolloidalparticles,classificationofcolloids&comparativeaccountoftheirgeneralproperties. Optical, 
kinetic& electrical properties. Effect of electrolytes, coacervation, peptization& protective action. 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ PhysicalPharmacybyAlfredMartin,Sixthedition 
2.​ ExperimentalpharmaceuticsbyEugene,Parott. 
3.​ TutorialpharmacybyCooperandGunn. 

 



 

4.​ StocklosamJ.Pharmaceuticalcalculations,Lea&Febiger,Philadelphia. 
5.​ LibermanH.A,LachmanC.,PharmaceuticalDosageforms,Tablets,Volume1-3,MarcelDekkar Inc. 
6.​ Liberman H.A, Lachman C, Pharmaceutical dosage forms. Disperse systems, volume 1, 2, 3. 

Marcel Dekkar Inc. 
7.​ PhysicalPharmaceuticsbyRamasamyC,andManavalanR. 
8.​ Vidyadharaetal.PhysicalPharmaceutics–II,PharmaMedPress. 

 



 

PC403:PHARMACOLOGY-I 
B.Pharm.IIYearII Sem​ LT​ P​ C 

31​ 0​ 4 
Course Objectives:The main purpose of the subject is to understand what drugs do to the living 
organisms and how their effects can be applied to therapeutics. The subject covers the information 
aboutthedrugslike,mechanismofaction,physiologicalandbiochemicaleffects(pharmacodynamics) as wellas 
absorption, distribution, metabolism and excretion (pharmacokinetics)along withtheadverse effects, clinical 
uses, interactions, doses, contraindications and routes of administration of different classes of drugs. 

 
CourseOutcomes:Uponcompletionofthiscoursethestudentshouldbeableto 

●​ Understandthepharmacologicalactionsofdifferentcategoriesofdrugs 
●​ Explainthemechanismofdrugactionatorgansystem/subcellular/macromolecularlevels. 
●​ Applythebasicpharmacologicalknowledgeinthepreventionandtreatmentofvarious diseases. 
●​ Observetheeffectofdrugsonanimalsbysimulatedexperiments 
●​ Appreciatecorrelationofpharmacologywithotherbiomedicalsciences 

 
UNIT–I​ 08hours 
1.​GeneralPharmacology 

a)​ Introduction to Pharmacology- Definition, historical landmarks and scope of pharmacology, nature 
and source of drugs, essential drugs concept and routes of drug administration. 

b)​ Pharmacodynamics- Principles and mechanisms of drug action. Receptor theories and 
classification of receptors, regulation of receptors. drug receptors interactions signal transduction 
mechanisms, G-protein–coupled receptors, ion channel receptor, transmembrane enzyme linked 
receptors, transmembrane JAK-STAT binding receptor and receptors that 
regulatetranscriptionfactors,doseresponserelationship,therapeuticindex,combinedeffects of drugs 
and factors modifying drug action. 

c)​ Pharmacokinetics-Membranetransport,absorption,distribution,metabolismandexcretionof drugs. 
Enzyme induction, enzyme inhibition, kinetics of elimination 

 
UNIT–II​ 10Hours 
AdverseDrugReactionsandDrugInteractions 

a.​ Agonists, antagonists (competitive and noncompetitive), spare receptors, addiction, tolerance, 
dependence, tachyphylaxis, idiosyncrasy, allergy. 
b.​ Adversedrugreactions. 
c.​ Druginteractions(pharmacokineticandpharmacodynamic) 
d.​ Drugdiscoveryandclinicalevaluationofnewdrugs-Drugdiscoveryphase,preclinical 

evaluation phase, clinical trial phase, phases of clinical trials and pharmacovigilance. 
 
UNIT–III​ 10Hours 
2.​Pharmacologyofperipheralnervoussystem 

a.​OrganizationandfunctionofANS. 
b.​Neurohumoraltransmission,co-transmissionandclassificationofneurotransmitters. 
c.​Parasympathomimetics,Parasympatholytics,Sympathomimetics,sympatholytics. 
d.​Neuromuscularblockingagentsandskeletalmusclerelaxants(peripheral). 
e.​Localanestheticagents. 
f.​Drugsusedinmyastheniagravisandglaucoma 

 
UNIT–IV​ 10Hours 
3.​Pharmacologyofcentralnervoussystem- I 

a.​ NeurohumoraltransmissionintheC.N.S.specialemphasisonimportanceofvarious 

 



 

neurotransmitterslikewithGABA,Glutamate,Glycine,serotonin,dopamine. 
b.​ Generalanestheticsandpre-anesthetics. 
c.​ Sedatives,hypnoticsandcentrallyactingmusclerelaxants. 
d.​ Anti-epileptics 
e.​ Alcoholsanddisulfiram 

 
UNIT–V​ 07Hours 
Pharmacologyofcentralnervoussystem-II 

a.​ Psychopharmacologicalagents:Antipsychotics,antidepressants,anti-anxietyagents,anti- manics 
and hallucinogens. 

b.​ DrugsusedinParkinsonsdiseaseandAlzheimer’sdisease. 
c.​ CNSstimulantsandnootropics. 
d.​ Opioidanalgesicsandantagonists 
e.​ Drugaddiction,drugabuse,toleranceanddependence. 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ Rang H. P., Dale M. M., Ritter J. M., Flower R. J., Rang and Dale’s Pharmacology, Churchill 
Livingstone Elsevier 

2.​ APharmacologyPrimer:TheoryApplicationsandMethods,3rdedition,TerryP.Kenakin, Elsevier 
3.​ KatzungB.G.,MastersS.B.,TrevorA.J.,Basicandclinicalpharmacology,TataMcGraw-Hill 
4.​ GoodmanandGilman’s,ThePharmacologicalBasisofTherapeutics 
5.​ BasicKnowledgeofPharmacologyBYRolandSeifert,Springer 
6.​ MarryAnne K.K.,LloydYeeY., BrianK.A.,RobbinL.C.,JosephG.B.,WayneA.K.,Bradley 

R.W.,AppliedTherapeutics,TheClinicaluseofDrugs,ThePointLippincottWilliams&Wilkins 
7.​ MycekM.J,GelnetS.BandPerperM.M.Lippincott’sIllustratedReviews-Pharmacology 
6.​ K.D. Tripathi. Essentials of Medical Pharmacology, JAYPEE Brothers Medical Publishers (P) Ltd, 

New Delhi. 
7.​ SharmaH.L.,SharmaK.K.,PrinciplesofPharmacology,Parasmedicalpublisher 
8.​ ModernPharmacologywithclinicalApplications,byCharlesR.Craig&Robert, 
9.​ GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company,Kolkata. 
10.​ KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan 
11.​ Ravishankar.K&KiranmayiG.V.N,Pharmacology:AComprehensiveApproach,PharmaMed Press 

 



 

PC404:PHARMACOGNOSYANDPHYTOCHEMISTRY-I 
 
B.Pharm.IIYearII Sem​ LTP​ C 

3​ 10​ 4 
CourseObjective:ThesubjectinvolvesthefundamentalsofPharmacognosylikescope,classification ofcrude 
drugs, their identification andevaluation, phytochemicals present in them and their medicinal properties. 

 
CourseOutcomes:Uponcompletionofthecourse,thestudentshallbeable 

●​ toknowthetechniquesinthecultivationandproductionofcrudedrugs 
●​ toknowthecrudedrugs,theirusesandchemicalnature 
●​ knowtheevaluationtechniquesfortheherbaldrugs 
●​ tocarryoutthemicroscopicandmorphologicalevaluationofcrudedrugs 

 
UNIT-I​ 10Hours 
IntroductiontoPharmacognosy:Definition,history,scopeanddevelopmentofPharmacognosy 
(a)​SourcesofDrugs–Plants,Animals,Marine&Tissueculture 
(b)​Organizeddrugs,unorganizeddrugs(driedlatex,driedjuices,driedextracts,gumsandmucilages, oleoresins 

and oleo- gum -resins). 
Classification of drugs: Alphabetical,morphological, taxonomical, chemical, pharmacological, 
chemoclassification of drugs 

 
UNIT–II​ 10Hours 
Cultivation,Collection,Processingandstorageofdrugsofnaturalorigin: 
CultivationandCollectionofdrugsofnaturalorigin.Factorsinfluencingcultivationofmedicinalplants. Plant 
hormones and their applications. Polyploidy, mutation and hybridization with reference to medicinal plants. 
Quality control of Drugs of Natural Origin:Adulteration of drugs of natural origin. Evaluation by 
organoleptic, microscopic, physical, chemical and biological methods and properties. 
Quantitative microscopy of crude drugs including lycopodium spore method, leaf constants, camera lucida 
and diagrams of microscopic objects to scale with camera lucida. 

 
UNIT–III​ 08Hours 
Study of biological source, chemical nature and uses of drugs of natural origin containing following drugs 
PlantProducts:Fibers-Cotton,Jute,Hemp 
Hallucinogens,Teratogens,Naturalallergens 
Primary metabolites: 
General introduction, detailed study with respect to chemistry, sources, preparation, evaluation, 
preservation, storage, therapeutic used and commercial utility as Pharmaceutical Aids and/or Medicines 
for the following Primary metabolites: Carbohydrates: Acacia, Agar, Tragacanth, Honey 
Proteins and Enzymes: Gelatin, casein, proteolytic enzymes (Papain, bromelain, serratiopeptidase, 
urokinase, streptokinase, pepsin). 
Lipids(Waxes,fats,fixedoils):Castoroil, 
Chaulmoogra oil, Wool Fat, Bees Wax Marine 
Drugs: 
Novelmedicinalagentsfrommarinesources 

 
UNIT-IV​ 10Hours 
Pharmacognosyinvarioussystemsofmedicine: 
Role of Pharmacognosy in allopathy and traditional systems of medicine namely, Ayurveda, Unani, 
Siddha, Homeopathy and naturopathy. 

 



 

Introductiontosecondarymetabolites: 
Definition, classification, properties and test for identification of Alkaloids, Glycosides, Flavonoids, Tannins, 
Volatile oil and Resins 

 
 
UNIT-V 
Plant tissue culture:Historical development of plant tissue culture, types of cultures, Nutritional 
requirements, growth and their maintenance. Applications of plant tissue culture in pharmacognosy. Edible 
vaccines 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ W.C. Evans, Trease and Evans Pharmacognosy, 16th edition, W.B. Sounders & Co., London, 2009. 
2.​ Tyler,V.E.,Brady,L.R.andRobbers,J.E.,Pharmacognosy,9thEdn.,LeaandFebiger, Philadelphia, 1988. 
3.​ TextBookofPharmacognosybyT.E.Wallis 
4.​ MohammadAli.PharmacognosyandPhytochemistry,CBSPublishers&Distribution,NewDelhi. 
5.​ TextbookofPharmacognosybyC.K.Kokate,Purohit,Gokhlae(2007),37thEdition,Nirali Prakashan, New 

Delhi. 
6.​ HerbaldrugindustrybyR.D.Choudhary(1996),IstEdn,EasternPublisher,NewDelhi. 
7.​ EssentialsofPharmacognosy,Dr.SH.Ansari,IIndedition,Birlapublications,NewDelhi,2007 
8.​ AnatomyofCrudeDrugsbyM.A.Iyengar 
9.​ SLDeore,PharmacognosyandPhytochemistry–I,PharmaMedPress 

 



 

PS405:PHARMACEUTICALJURISPRUDENCE 
 
B.Pharm.IIYearIISem.​ LTP​ C 

3​ 10​ 4 
CourseObjectives:Thiscourseisdesignedtoimpartbasicknowledgeonseveralimportant legislations related 
to the profession of pharmacy in India. 

 
CourseOutcomes:Uponcompletionofthecourse,thestudentshallbeabletounderstand: 

•​ ThePharmaceuticallegislationsandtheirimplicationsinthedevelopmentandmarketing 
•​ VariousIndianpharmaceuticalActsandLaws 
•​ Theregulatoryauthoritiesandagenciesgoverningthemanufactureandsaleof 

pharmaceuticals 
•​ Thecodeofethicsduringthepharmaceuticalpractice 

 
UNIT–I​ 10Hours 
DrugsandCosmeticsAct,1940anditsrules1945: 
Objectives,Definitions,Legaldefinitionsofschedulestotheactandrules 
Import of drugs – Classes of drugs and cosmetics prohibited from import, Import under license or permit. 
Offences and penalties. 
Manufactureofdrugs–Prohibitionofmanufactureandsaleofcertaindrugs, 
Conditionsforgrantoflicenseandconditionsoflicenseformanufactureofdrugs,Manufactureofdrugs for test, 
examination and analysis, manufacture of new drug, loan license and repacking license. 

 
UNIT–II​ 10Hours 
DrugsandCosmeticsAct,1940anditsrules1945. 
Detailedstudy ofSchedule G,H,M,N,P,T,U,V,X,Y,PartXIIB, SchF&DMR(OA) 
SaleofDrugs-Wholesale,RetailsaleandRestrictedlicense.Offencesandpenalties 
Labeling&Packingofdrugs-Generallabelingrequirementsandspecimenlabelsfordrugsand cosmetics, List of permitted 
colors. Offences and penalties. 
Administrationoftheactandrules-DrugsTechnicalAdvisoryBoard,CentraldrugsLaboratory,Drugs Consultative 
Committee, Government drug analysts, Licensing authorities, controlling authorities, Drugs Inspectors 

 
UNIT–III​ 10Hours 
Pharmacy Act - 1948: Objectives, Definitions, Pharmacy Council of India; its constitution and functions, 
Education Regulations, State and Joint state pharmacy councils; its constitution and functions, 
Registration of Pharmacists, Offences and 
Penalties 
MedicinalandToiletPreparationAct-1955:Objectives,Definitions,Licensing,ManufactureInbond 
andOutsidebond,Exportofalcoholicpreparations,ManufactureofAyurvedic,Homeopathic,Patent& Proprietary 
Preparations. Offences and Penalties. 
Narcotic Drugs and Psychotropic substances Act-1985 and Rules:Objectives, Definitions, Authorities 
and Officers, Constitution and Functions of narcotic & Psychotropic Consultative Committee, National 
Fund for Controlling the Drug Abuse, Prohibition, Control and Regulation, opium poppy cultivation and 
production of poppy straw, manufacture, sale and export of opium, Offences and Penalties 

 
UNIT–IV​ 08Hours 
StudyofSalientFeaturesofDrugsandmagicremediesActanditsrules:Objectives,Definitions, Prohibition 
of certain advertisements, Classes of Exempted advertisements, Offences and Penalties 

 



 

PreventionofCrueltytoanimalsAct-1960:Objectives,Definitions,InstitutionalAnimalEthics 
Committee,BreedingandStockingofAnimals,PerformanceofExperiments,Transferandacquisition of 
animalsfor experiment, Records, Powertosuspend orrevoke registration, Offences andPenalties National 
Pharmaceutical Pricing Authority:Drugs Price Control Order (DPCO)-2013. Objectives, 
Definitions,Salepricesofbulkdrugs,Retailpriceofformulations,Retailpriceandceilingpriceof scheduled 
formulations, National List of Essential Medicines (NLEM) 

 
UNIT–V​ 07Hours 
PharmaceuticalLegislations–Abriefreview,Introduction,Studyofdrugsenquirycommittee,Health survey 
and development committee, Hathi committee and Mudaliar committee 
Codeof Pharmaceutical ethics -Definition, Pharmacistinrelationto hisjob, trade, medicalprofession and 
his profession, Pharmacist’s oath 
MedicalTerminationofpregnancyact Right to 
information Act 
IntroductiontoIntellectualPropertyRights(IPR) 

 
RECOMMENDEDBOOKS:(LatestEdition) 

1.​ ForensicPharmacybyB.Suresh 
2.​ TextbookofForensicPharmacybyB.M.Mithal 
3.​ Handbookofdruglaw-byM.L.Mehra 
4.​ AtextbookofForensicPharmacybyN.K.Jain 
5.​ DrugsandCosmeticsAct/RulesbyGovt.ofIndiapublications. 
6.​ MedicinalandToiletpreparationsact1955byGovt.ofIndiapublications. 
7.​ NarcoticdrugsandpsychotropicsubstancesactbyGovt.ofIndiapublications 
8.​ DrugsandMagicRemediesactbyGovt.ofIndiapublication 
9.​ BareActsofthesaidlawspublishedbyGovernment.Referencebooks(Theory) 
10.​ KokateC.K.TextbookofForensicPharmacy,2ndEd.PharmaMedPress 

 



 

PC406:PHYSICALPHARMACEUTICS–IILAB 
 
B.Pharm.IIYearII Sem​ LT​ PC 

00​ 4​ 2 
ListofExperiments: 

1.​ Determinationofsurfacetensionofgivenliquidsbydropcountanddropweightmethod 
2.​ DeterminationofHLBnumberofasurfactantbysaponificationmethod 
3.​ DeterminationofFreundlichandLangmuirconstantsusingactivatedcharcoal 
4.​ Determinationofcriticalmicellarconcentrationofsurfactants 
5.​ DeterminationofviscosityofliquidusingOstwald’sviscometer 
6.​ Determinationsedimentationvolumewitheffectofdifferentsuspendingagent 
7.​ Determination sedimentation volume with effect of different concentration of single suspending 

agent 
8.​ DeterminationofviscosityofsemisolidbyusingBrookfieldviscometer 
9.​ Determinationofreactionrateconstantfirstorder. 
10.​ Determinationofreactionrateconstantsecondorder 
11.​ Acceleratedstabilitystudies 
12.​ PreparationandevaluationofColloids 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ PhysicalPharmacybyAlfredMartin,Sixthedition 
2.​ ExperimentalpharmaceuticsbyEugene,Parott. 
3.​ TutorialpharmacybyCooperandGunn. 
4.​ PhysicalPharmacyPracticaltext,3rdRevisedEd.byMohantaGuruPrasad 
5.​ PhysicalPharmaceuticsbyRamasamyC,andManavalanR. 

 



 

PS407:PHARMACOLOGY–ILAB 
 
B.Pharm.IIYearII Sem​ LT​ PC 

00​ 4​ 2 
ListofExperiments: 

1.​ Introductiontoexperimentalpharmacology. 
2.​ Commonlyusedinstrumentsinexperimentalpharmacology. 
3.​ Studyofcommonlaboratoryanimals. 
4.​ MaintenanceoflaboratoryanimalsasperCPCSEAguidelines. 
5.​ Common laboratory techniques. Blood withdrawal, serum and plasma separation, anesthetics and 

euthanasia used for animal studies. 
6.​ Studyofdifferentroutesofdrugsadministrationinmice/rats. 
7.​ Study of effect of hepatic microsomal enzyme inducers onthe phenobarbitone sleepingtimein mice. 
8.​ Effectofdrugsonciliarymotilityoffrogoesophagus 
9.​ Effectofdrugsonrabbiteye. 
10.​ Effectsofskeletalmusclerelaxantsusingrota-rodapparatus. 
11.​ Effectofdrugsonlocomotoractivityusingactophotometer. 
12.​ AnticonvulsanteffectofdrugsbyMESandPTZmethod. 
13.​ Studyofstereotypeandanti-catatonicactivityofdrugsonrats/mice. 
14.​ Studyofanxiolyticactivityofdrugsusingrats/mice. 
15.​ Studyoflocalanestheticsbydifferentmethods 

 
Note:Alllaboratorytechniquesandanimalexperimentsaredemonstratedbysimulatedexperiments by 
softwares and videos 

 
RECOMMENDEDBOOKS(LatestEditions) 
1)​EssentialsofExperimentalPharmacology,GeneralConceptsbyBothraSunil 

 



 

PC408:PHARMACOGNOSYANDPHYTOCHEMISTRY–ILAB 
 
B.Pharm.IIYearII Sem​ LT​ PC 

00​ 4​ 2 
ListofExperiments: 

1.​ Analysisofcrudedrugsbychemicaltests:(i)Tragaccanth(ii)Acacia(iii)Agar(iv)Gelatin(v) starch (vi) 
Honey (vii) Castor oil 

2.​ Determinationofstomatalnumberandindex 
3.​ Determinationofveinisletnumber,veinisletterminationandpalisideratio. 
4.​ Determinationofsizeofstarchgrains,calciumoxalatecrystalsbyeyepiecemicrometer 
5.​ DeterminationoflengthandwidthofPhloemfibresofCinchona&Cinnamon. 
6.​ DeterminationofnumberofstarchgrainsbyLycopodiumsporemethod 
7.​ DeterminationofAshvalue 
8.​ DeterminationofExtractivevaluesofcrudedrugs 
9.​ Determinationofmoisturecontentofcrudedrugs 
10.​ Determinationofswellingindexandfoaming 
11.​ Determinationofacidvalue,estervalue,Saponificationvalueandiodinelaboffixedoils mentioned 

in theory. 
 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ PracticalPharmacognosy:C.K.Kokate,Purohit,Gokhlae 
2.​ PracticalPharmacognosy,T.E.Wallis,PharmamedPress 
3.​ AnatomyofCrudeDrugsbyM.A.Iyengar 

 



 

MC400:GENDERSENSITIZATIONLAB 
 
B.Pharm.IIYearII Sem​ LT​ P​ C 

1​ 0​ 0​ 0 
COURSEDESCRIPTION 
This course offers an introduction to Gender Studies, an interdisciplinary field that asks critical questions 
about the meanings of sex and gender in society. The primary goal of this course is to familiarize 
studentswithkeyissues,questionsanddebatesinGenderStudies,bothhistoricalandcontemporary. It draws on 
multiple disciplines – such as literature, history, economics, psychology, sociology, 
philosophy,politicalscience,anthropologyandmediastudies–toexamineculturalassumptionsabout sex, 
gender, and sexuality. 

 
This course integrates analysis of current events through student presentations, aiming to increase 
awarenessofcontemporaryandhistoricalexperiencesofwomen,andofthemultiplewaysthatsexand 
genderinteractwithrace,class,caste,nationalityandothersocialidentities.Thiscoursealsoseeksto 
buildanunderstandingandinitiateandstrengthenprogrammescombatinggender-basedviolenceand 
discrimination.Thecoursealsofeaturesseveralexercisesandreflectiveactivitiesdesignedtoexamine the 
concepts of gender, gender-basedviolence,sexuality, and rights.It willfurther explore the impact of 
gender-based violence on education, health and development. 

 
ObjectivesoftheCourse 
●​ Todevelopstudents’sensibilitywithregardtoissuesofgenderincontemporaryIndia. 
●​ Toprovideacriticalperspectiveonthesocializationofmenandwomen. 
●​ Tointroducestudentstoinformationaboutsomekeybiologicalaspectsofgenders. 
●​ Toexposethestudentstodebatesonthepoliticsandeconomicsofwork. 
●​ Tohelpstudentsreflectcriticallyongenderviolence. 
●​ Toexposestudentstomoreegalitarianinteractionsbetweenmenandwomen. 

 
LearningOutcomes 
�​ Students will have developed a better understanding of important issues related to gender in 

contemporary India. 
�​ Students will be sensitized to basic dimensions of the biological, sociological, psychological and legal 

aspects of gender. This will be achieved through discussion of materials derived from research, facts, 
everyday life, literature and film. 

�​ Students will attain a finer grasp of how gender discrimination works in our society and how to counter 
it. 

�​ Students will acquire insight into the gendered division of labor and its relation to politics and 
economics. 

�​ Men and women students and professionals will be better equipped to work and live together as 
equals. 

�​ Studentswilldevelopasenseofappreciationofwomeninallwalksoflife. 
�​ Through providing accounts of studies and movements as well as the new laws that provide protection 

and relieftowomen,thetextbookwillempower students to understand andrespond to gender violence. 
 
Unit-I:UNDERSTANDINGGENDER 
Introduction:DefinitionofGender-BasicGenderConceptsandTerminology-ExploringAttitudes towards 
Gender-Construction of Gender-Socialization: Making Women, Making Men 
-PreparingforWomanhood.GrowingupMale.FirstlessonsinCaste. 

 
Unit–II:GENDERROLESANDRELATIONS 

 



 

Two or Many?-Struggles with Discrimination-Gender Roles and Relations-Types of Gender Roles- Gender 
Roles and Relationships Matrix-Missing Women-Sex Selection and Its Consequences- Declining Sex 
Ratio. Demographic Consequences-Gender Spectrum: Beyond the Binary 

 
Unit–III:GENDERANDLABOUR 
Division and Valuation of Labour-Housework: The Invisible Labor- “My Mother doesn’t Work.” “Share 
theLoad.”-Work:ItsPoliticsandEconomics-FactandFiction.UnrecognizedandUnaccountedwork.- 
GenderDevelopmentIssues-Gender,GovernanceandSustainableDevelopment-GenderandHuman 
Rights-Gender and Mainstreaming 

 
Unit–IV:GENDER-BASEDVIOLENCE 
The Concept of Violence- Types of Gender-based Violence-Gender-based Violence from a Human Rights 
Perspective-Sexual Harassment: Say No!-Sexual Harassment, not Eve-teasing- Coping with Everyday 
Harassment- Further Reading: “Chupulu”. 
DomesticViolence:SpeakingOutIsHomeaSafePlace?-WhenWomenUnite[Film].RebuildingLives. Thinking 
about Sexual Violence Blaming the Victim-“I Fought for my Life….” 

 
Unit–V:GENDERANDCULTURE 
Gender and Film-Gender and Electronic Media-Gender and Advertisement-Gender and Popular 
Literature- Gender Development Issues-Gender Issues-Gender Sensitive Language-Gender and Popular 
Literature - Just Relationships: Being Together as Equals 
MaryKomandOnler.LoveandAcidjustdonotMix.LoveLetters.MothersandFathers.RosaParks- The Brave 
Heart. 

 
Note:Since it is Interdisciplinary Course, Resource Persons can be drawn from the fields of English 
Literature or Sociology or Political Science or any other qualified faculty who has expertise in this 
field from engineering departments. 

�​ Classes will consist of a combination of activities: dialogue-based lectures, 
discussions,collaborativelearningactivities,groupworkandin-classassignments. Apart 
from the above prescribed book, Teachers can make use of any authentic materials 
related to the topics given in the syllabus on “Gender”. 

 
ESSENTIAL READING:The Textbook, “Towards a Worldof Equals: A BilingualTextbook on 

Gender”written by A. Suneetha, Uma Bhrugubanda, DuggiralaVasanta, Rama Melkote, Vasudha 
Nagaraj, Asma Rasheed, Gogu Shyamala, Deepa Sreenivas and Susie Tharu published by 
Telugu Akademi, Telangana Government in 2015. 

 
ASSESSMENTANDGRADING: 

●​ Discussion&ClassroomParticipation:20% 
●​ Project/Assignment:30% 
●​ EndTermExam:50% 

 



 

PS501:MEDICINALCHEMISTRY–I 
 
B.Pharm.IIIYearISem​ LT​ PC 

3​ 10​ 4 
Course Objectives:This subject is designed to impart fundamental knowledge on the structure, 
chemistryandtherapeuticvalueofdrugs.Thesubjectemphasizesonstructureactivityrelationshipsof drugs, 
importance of physicochemical properties and metabolism of drugs. The syllabus also emphasizes on 
chemical synthesis of important drugs under each class. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto 

●​ understandthechemistryofdrugswithrespecttotheirpharmacologicalactivity 
●​ understandthedrugmetabolicpathways,adverseeffectandtherapeuticvalueofdrugs 
●​ knowtheStructuralActivityRelationship(SAR)ofdifferentclassofdrugs 
●​ writethechemicalsynthesisofsomedrugs 

 
Study of the development of the following classes of drugs, Classification, mechanism of action, 
uses of drugs mentioned in the course, Structure activity relationship of selective class of drugsas 
specified in the course and synthesis of drugs superscripted (*) 

 
UNIT–I​ 10Hours 
IntroductiontoMedicinalChemistry 
History and development of medicinal chemistry. Physicochemical properties in relation to biological action 
(Ionization, Solubility, Partition Coefficient, Hydrogen bonding) Protein binding, Chelation, Bioisosterism, 
significance of Isomerism in biological activity, Structural modifications in drug discovery. Prodrugs: Basic 
concepts & application of prodrug design 

 
UNIT–II​ 10Hours 
DrugsactingonAutonomicNervousSystem 
AdrenergicNeurotransmitters:Biosynthesisandcatabolismofcatecholamine.Adrenergicreceptors (Alpha & 
Beta) and their distribution. 
Sympathomimeticagents:SARofSympathomimeticagents 
Direct acting:Nor-epinephrine, Epinephrine, Phenylephrine*, Dopamine, Methyldopa, Clonidine, 
Dobutamine, Isoproterenol, Terbutaline, Salbutamol*, Bitolterol, Naphazoline, Oxymetazoline and 
Xylometazoline. 
Indirectactingagents:Hydroxyamphetamine,Pseudoephedrine,Propylhexedrine. 
Agents with mixed mechanism: Ephedrine, Metaraminol. 
AdrenergicAntagonists: 
Alpha adrenergic blockers:Tolazoline*, Phentolamine, Phenoxybenzamine, Prazosin, 
Dihydroergotamine, Methysergide. 
Beta adrenergic blockers:SAR of beta blockers, Propranolol*, Metibranolol, Atenolol, Betazolol, 
Bisoprolol, Esmolol, Metoprolol, Labetolol, Carvedilol. 

 
UNIT–III​ 10Hours 
Cholinergicneurotransmitters:Biosynthesisandcatabolismofacetylcholine. Cholinergic 
receptors (Muscarinic & Nicotinic) and their distribution. 
Parasympathomimeticagents:SARofParasympathomimeticagents 
Directactingagents:Acetylcholine,Carbachol*,Bethanechol,Methacholine,Pilocarpine. 
Indirect acting/ Cholinesterase inhibitors (Reversible& Irreversible):Physostigmine, Neostigmine*, 
Pyridostigmine, Edrophonium chloride, Tacrine hydrochloride, Ambenonium chloride, Isofluorphate, 
Echothiophate iodide, Parathione, Malathion. 
Cholinesterasereactivator:Pralidoximechloride. 
CholinergicBlockingagents:SARofcholinolyticagents 

 



 

Solanaceous alkaloids and analogues:Atropine sulphate, Hyoscyaminesulphate, Scopolamine 
hydrobromide, Homatropine hydrobromide, Ipratropium bromide*. 
Synthetic cholinergic blocking agents:Tropicamide, Cyclopentolatehydrochloride, Clidinium 
bromide,Dicyclominehydrochloride*,Glycopyrrolate,Methanthelinebromide,Propanthelinebromide, 
Benztropine mesylate, Orphenadrine citrate, Biperidine hydrochloride, Procyclidine hydrochloride*, 
Tridihexethyl chloride, Isopropamide iodide, Ethopropazine hydrochloride. 

 
UNIT–IV​ 08Hours 
DrugsactingonCentralNervousSystem 
A.​SedativesandHypnotics: 
Benzodiazepines:SAR of Benzodiazepines, Chlordiazepoxide, Diazepam*, Oxazepam, Chlorazepate, 
Lorazepam, Alprazolam, Zolpidem 
Barbiturtes: SAR ofbarbiturates,Barbital*,Phenobarbital,Mephobarbital,Amobarbital,Butabarbital, 
Pentobarbital, Secobarbital 
Miscelleneous: 
Amides&imides:Glutethmide. 
Alcohol&theircarbamatederivatives:Meprobomate,Ethchlorvynol. Aldehyde & 
their derivatives: Triclofos sodium, Paraldehyde. 

 
B.​Antipsychotics 
Phenothiazeines:SARofPhenothiazeinesPromazinehydrochloride,Chlorpromazinehydrochloride*, 
Triflupromazine,Thioridazinehydrochloride,Piperacetazinehydrochloride,Prochlorperazinemaleate, 
Trifluoperazine hydrochloride. 
RingAnaloguesofPhenothiazeines:Chlorprothixene,Thiothixene,Loxapinesuccinate,Clozapine. 
Flurobuterophenones:Haloperidol,Droperidol,Risperidone. 
Betaaminoketones:Molindonehydrochloride. 
Benzamides:Sulpieride. 
C.​Anticonvulsants:SARofAnticonvulsants,mechanismofanticonvulsantaction 
Barbiturates: Phenobarbitone, Methabarbital. 
Hydantoins: Phenytoin, Mephenytoin, Ethotoin 
Oxazolidinediones:Trimethadione,Paramethadione 
Succinimides:Phensuximide,Methsuximide,Ethosuximide 
Urea and monoacylureas: Phenacemide, Carbamazepine 
Benzodiazepines: Clonazepam 
Miscellaneous:Primidone,Valproicacid,Gabapentin,Felbamate 

 
UNIT–V​ 07Hours 
DrugsactingonCentralNervousSystem General 
anesthetics: 
Inhalationanesthetics:Halothane*,Methoxyflurane,Enflurane,Sevoflurane,Isoflurane,Desflurane. 
Ultrashortactingbarbitutrates:Methohexitalsodium*,Thiamylalsodium,Thiopentalsodium. 
Dissociativeanesthetics:Ketaminehydrochloride.* 
Narcoticandnon-narcoticanalgesics 
Morphine and related drugs: SAR of Morphine analogues, Morphinesulphate, Codeine, Meperidine 
hydrochloride, Anilerdine hydrochloride, Diphenoxylate hydrochloride, Loperamide hydrochloride, 
Fentanylcitrate*,Methadonehydrochloride*,Propoxyphenehydrochloride,Pentazocine,Levorphanol 
tartarate. 
Narcotic antagonists: Nalorphine hydrochloride, Levallorphan tartarate, Naloxone hydrochloride. 
Anti-inflammatoryagents:​ Sodiumsalicylate,​ Aspirin,​ Mefenamicacid*,Meclofenamate, 
Indomethacin,Sulindac,Tolmetin,Zomepriac,Diclofenac,Ketorolac,Ibuprofen*,Naproxen,Piroxicam, 
Phenacetin, Acetaminophen, Antipyrine, Phenylbutazone. 

 



 

RECOMMENDEDBOOKS(LatestEditions) 
1.​ WilsonandGiswold’sOrganicmedicinalandPharmaceuticalChemistry. 
2.​ Foye’sPrinciplesofMedicinalChemistry. 
3.​ Burger’sMedicinalChemistry,VolItoIV. 
4.​ Introductiontoprinciplesofdrugdesign-SmithandWilliams. 
5.​ Remington’sPharmaceuticalSciences. 
6.​ Martindale’sextrapharmacopoeia. 
7.​ OrganicChemistrybyI.L.Finar,Vol.II. 
8.​ TheOrganicChemistryofDrugSynthesisbyLednicer,Vol.1-5. 
9.​ IndianPharmacopoeia. 
10.​ RamaRaoNadendla,MedicinalChemistry,2ndRevisedEd.PharmaMedPress 

 



 

PS502:INDUSTRIALPHARMACY-I 
 

B.Pharm.IIIYearISem.​ LT​ PC 
3​ 10​ 4 

Course Objective: Course enables the student to understand and appreciate the influence of 
pharmaceutical additives and various pharmaceutical dosage forms on the performance of the drug 
product. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto 

●​ Knowthevariouspharmaceuticaldosageformsandtheirmanufacturingtechniques. 
●​ Knowvariousconsiderationsindevelopmentofpharmaceuticaldosageforms 
●​ Formulatesolid,liquidandsemisoliddosageformsandevaluatethemfortheirquality 

 
UNIT-I​ 07Hours 
Preformulation Studies:Introduction to preformulation, goals and objectives, study of physicochemical 
characteristics of drug substances. 
a.​ Physical properties: Physicalform (Crystallineandamorphous forms:Concepts ofpolymorphism 
anditssignificanceinindustrialsetup),particlesize,shape,flowproperties,solubilityprofile(pKa,pH, partition 
coefficient). 
b.​ Chemical Properties:Hydrolysis, oxidation, reduction, racemisation, polymerization BCS 
classification of drugs 
Application of preformulation considerations in the development of solid, liquid oral and parenteral dosage 
forms and its impact on stability of dosage forms. 

 
UNIT- II​ 10Hours 
Tablets: 

a.​ Introduction,idealcharacteristicsoftablets,classificationoftablets.Excipients,Formulationof tablets, 
granulation methods, compression and processing problems. Equipments and tablet tooling. 

b.​ Tablet coating: Types of coating, coating materials, formulation of coating composition, methods 
of coating, equipment employed and defects in coating. 

c.​ Qualitycontroltests:Inprocessandfinishedproducttests 
Liquidorals:Formulationandmanufacturingconsideration ofsolutions,suspensionsandemulsions; Filling 
and packaging; evaluation of liquid orals official in pharmacopoeia 

 
UNIT–III​ 08Hours 
Capsules: 

a.​ Hard gelatin capsules: Introduction, Extraction of gelatin and production of hard gelatin 
capsuleshells.sizeofcapsules,Filling,finishingandspecialtechniquesofformulationofhard gelatin 
capsules. In process and final product quality control tests for capsules. 

b.​ Soft gelatin capsules: Nature of shell and capsule content, size of capsules, importance of base 
adsorption and minimum/gram factors, production, in process and final product quality control 
tests. Packing, storage and stability testing of soft gelatin capsules 

Pellets: Introduction, formulation requirements, pelletization process, equipments for manufacture of 
pellets, Fluidised bed coater (FBC)/ extrusion spheronization technique. 

 
UNIT–IV​ 10Hours 
ParenteralProducts: 

a.​ Definition,types,advantagesandlimitations.Preformulationfactorsandessential requirements, 
vehicles, additives, importance of isotonicity 

b.​ Productionprocedure,productionfacilitiesandcontrols. 
c.​ Formulationofinjections,sterile powders, emulsions,suspensions, largevolume parenterals 

 



 

andlyophilizedproducts,Sterilization. 
d.​ Containers and closures selection, filling and sealing of ampoules, vials and infusion fluids. 

Quality control tests. 
Ophthalmic/Otic Preparations: Introduction, formulation considerations; formulation of eye drops, ear 
drops, eye ointments and eye lotions; methods of preparation; labeling, containers; evaluation of 
ophthalmic preparations 

 
UNIT–V​ 10Hours 
Cosmetics:Formulationandpreparationofthefollowingcosmeticpreparations: lipsticks,shampoos, cold 
cream and vanishing cream, tooth pastes, hair dyes and sunscreens. 
PharmaceuticalAerosols:Definition,propellants,containers,valves,typesofaerosolsystems; formulation and 
manufacture of aerosols; Evaluation of aerosols; Quality control and stability studies. 
PackagingMaterialsScience:Materialsusedforpackagingofpharmaceuticalproducts,factors 
influencingchoiceofcontainers,legalandofficialrequirementsforcontainers,stabilityaspectsof packaging 
materials, quality control tests. 

 
TEXTBOOKS:(LatestEditions) 

1.​ Pharmaceuticaldosageforms-Tablets,volume1-3byH.A.Liberman,LeonLachman&J.B. Schwartz 
2.​ Pharmaceuticaldosageform-Parenteralmedicationvol-1&2byLiberman&Lachman 
3.​ PharmaceuticaldosageformdispersesystemVOL-1byLiberman&Lachman 
4.​ ModernPharmaceuticsbyGilbertS.Banker&C.T.Rhodes,3rdEdition 
5.​ Remington:TheScienceandPracticeofPharmacy,20theditionPharmaceuticalScience (RPS) 
6.​ TheoryandPracticeofIndustrialPharmacybyLiberman&Lachman 
7.​ Pharmaceutics-ThescienceofdosageformdesignbyM.E.Aulton,ChurchillLivingstone, Latest edition 
8.​ IntroductiontoPharmaceuticalDosageFormsbyH.C.Ansel,Lea&Febiger,Philadelphia,5thedition, 

2005 
9.​ Drugstability-PrinciplesandpracticebyCartensen&C.J.Rhodes,3rdEdition,MarcelDekker Series, Vol 

107. 
10.​ PharmaceuticalTechnology1&11BYGauravAgarwalCBSPublishers 
11.​ PharmaceuticsBasicprinciplesandFormulationsbyD.K.TripatiPharmamedpress 
12.​ SemaltyAjay,IndustrialPharmacy‐I,Pharmamedpress 

 



 

PS503:PHARMACOLOGY-II 
 

B.Pharm.IIIYearISem.​ LT​ PC 
3​ 10​ 4 

 
CourseObjective: This subject is intended toimpart the fundamental knowledge on various aspects 
(classification, mechanism of action, therapeutic effects, clinical uses, side effects and 
contraindications)ofdrugs acting ondifferentsystemsofbodyandinaddition, emphasisonthebasic concepts of 
bioassay. 

 
CourseOutcomes:Uponcompletionofthiscoursethestudentshouldbeableto 

●​ Understandthemechanismofdrugactionanditsrelevanceinthetreatmentofdifferent diseases 
●​ Demonstrateisolationofdifferentorgans/tissuesfromthelaboratoryanimalsbysimulated experiments 
●​ Demonstratethevariousreceptoractionsusingisolatedtissuepreparation 
●​ Appreciatecorrelationofpharmacologywithrelatedmedicalsciences 

 
UNIT–I​ 10hours 
Pharmacologyofdrugsactingoncardiovascularsystem- I 

a.​ Introductiontohemodynamicandelectrophysiologyofheart. 
b.​ Drugsusedincongestiveheartfailure 
c.​ Anti-hypertensivedrugs. 
d.​ Anti-anginaldrugs. 
e.​ Anti-arrhythmicdrugs. 
f.​ Anti-hyperlipidemicdrugs. 

 
UNIT–II​ 10hours 
1.​ Pharmacologyofdrugsactingoncardiovascularsystem-II 

a.​ Drugusedinthetherapyofshock. 
b.​ Hematinics,coagulantsandanticoagulants. 
c.​ Fibrinolyticsandanti-plateletdrugs 
d.​ Plasmavolumeexpanders 

2.​ Pharmacologyofdrugsactingonurinarysystem 
a.​ Diuretics 
b.​ Anti-diuretics. 

 
UNIT- III​ 10hours 
Autocoidsandrelateddrugs 

a.​ Introductiontoautacoidsandclassification 
b.​ Histamine,5-HTandtheirantagonists. 
c.​ Prostaglandins,ThromboxanesandLeukotrienes. 
d.​ Angiotensin,BradykininandSubstanceP. 
e.​ Non-steroidalanti-inflammatoryagents 
f.​ Anti-goutdrugs 
g.​ Antirheumaticdrugs 

 
UNIT-IV​ 08hours 
Pharmacologyofdrugsactingonendocrinesystem- I 

a.​ Basicconceptsinendocrinepharmacology. 
b.​ AnteriorPituitaryhormones-analoguesandtheirinhibitors. 
c.​ Thyroidhormones-analoguesandtheirinhibitors. 

 



 

d.​ Hormonesregulatingplasmacalciumlevel-Parathormone,CalcitoninandVitamin-D. 
e.​ Insulin,OralHypoglycemicagentsandglucagon. 
f.​ ACTHandcorticosteroids. 

 
UNIT-V​ 07hours 

1.​ Pharmacologyofdrugsactingonendocrinesystem-II 
a.​ AndrogensandAnabolicsteroids. 
b.​ Estrogens,progesteroneandoralcontraceptives. 
c.​ Drugsactingontheuterus. 

2.​ Bioassay 
a.​ Principlesandapplicationsofbioassay. 
b.​ Typesofbioassay 
c.​ Bioassayofinsulin,oxytocin,vasopressin,ACTH,d-tubocurarine,digitalis,histamine 

 
TEXTBOOKS(LatestEditions) 

1.​ RangH.P.,DaleM.M.,RitterJ.M.,FlowerR.J.,RangandDale’sPharmacology, 
2.​ ChurchilLivingstoneElsevier 
3.​ Katzung B. G., Masters S. B., Trevor A. J., Basic and clinical pharmacology, Tata Mc Graw- Hill. 
4.​ GoodmanandGilman’s,ThePharmacologicalBasisofTherapeutics 
5.​ BasicKnowledgeofPharmacologyBYRolandSeifert,Springer 
6.​ MarryAnneK.K.,LloydYeeY.,BrianK.A.,RobbinL.C.,JosephG.B.,WayneA.K.,Bradley 

R.W.,AppliedTherapeutics,TheClinicaluseofDrugs,ThePointLippincottWilliams&Wilkins. 
7.​ MycekM.J,GelnetS.BandPerperM.M.Lippincott’sIllustratedReviews-Pharmacology. 
8.​ K.D.Tripathi.EssentialsofMedicalPharmacology,,JAYPEEBrothersMedicalPublishers(P) Ltd, New 

Delhi. 
9.​ SharmaH.L.,SharmaK.K.,PrinciplesofPharmacology,Parasmedicalpublisher 
10.​ ModernPharmacologywithclinicalApplications,byCharlesR.Craig&Robert. 
11.​ GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company,Kolkata. 
12.​ KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan. 

 



 

PS504:PHARMACOGNOSYANDPHYTOCHEMISTRY-II 
 

B.Pharm.IIIYearISem.​ LT​ PC 
3​ 10​ 4 

Course Objective: The main purpose of subject is to impart the students the knowledge of how the 
secondarymetabolitesareproducedinthecrudedrugs,howtoisolateandidentifyandproducethem industrially. 
Also this subject involves the study of producing the plants and phytochemicals through plant tissue 
culture, drug interactions and basic principles of traditional system of medicine 

 
CourseOutcomes:Uponcompletionofthecourse,thestudentshallbeable 

●​ To know the modern extraction techniques, characterization and identification of the herbal drugs 
and phytoconstituents 

●​ Tounderstandthepreparationanddevelopmentofherbalformulation. 
●​ Tounderstandtheherbaldruginteractions 
●​ Tocarryoutisolationandidentificationofphytoconstituents 

 
UNIT-I​ 07Hours 
Metabolicpathwaysinhigherplantsandtheirdetermination 

●​ Briefstudyofbasicmetabolicpathwaysandformationofdifferentsecondarymetabolites through these 
pathways- Shikimic acidpathway, Acetate pathways and Amino acid pathway. 

●​ StudyofutilizationofradioactiveisotopesintheinvestigationofBiogeneticstudies. 
 
UNIT- II​ 10Hours 
a.​ Generalintroduction,generalmethodsofextraction(Maceration,Percolatio,Chromatographic 
methods) and isolation of alkaloids, glycosides, flavanoids and volatile oils. 
b.​ Biologicalsource,microscopicalcharacters,composition,chemistry,analysis,therapeuticusesand 
commercial applications of the following secondary metabolites: 
Alkaloids:Vinca,Rauwolfia,Belladonna,Opium, 
PhenylpropanoidsandFlavonoids:Lignans,Tea,Ruta 
Steroids,CardiacGlycosides&Triterpenoids:Liquorice,Dioscorea,Digitalis 
Volatileoils:Mentha,Clove,Cinnamon,Fennel,Coriander, 

 
UNIT- III​ 10Hours 
General introduction, composition, chemistry& chemical classes, general methods of extraction& analysis, 
biological sources, therapeutic uses and commercial applications of following secondary metabolites 
Tannins:Catechu,Pterocarpus 
Resins:Benzoin,Guggul,Ginger,Asafoetida,Myrrh,Colophony 
Glycosides:Senna,Aloes,BitterAlmond 
Iridoids,Otherterpenoids&Naphthaquinones:Gentian,Artemisia,taxus,carotenoids 

 
UNIT-IV​ 10Hours 
Isolation,Identification,analysisofphytoconstituentsandcommercialapplicationsoffollowing 

a.​ Terpenoids:Menthol,CitralandArtemisin 
b.​ Glycosides:GlycyrhetinicacidandRutin 
c.​ Alkaloids:atropine,Quinine,ReserpineandCaffeine 
d.​ Resins:PodophyllotoxinandCurcumin 

 
UNIT-V​ 08Hours 
a.​ Industrial production, estimation and utilization of the following phytoconstituents: Forskolin, 
Sennoside,Artemisinin,Diosgenin,Digoxin,Atropine,Podophyllotoxin,Caffeine,Taxol,Vincristineand 
Vinblastine. 

 



 

b.​ Modernmethodsof extraction (Supercritical fluid extraction,counter currentextraction,Microwave 
assisted extraction, ultra sonication assisted extraction 

 
TEXTBOOKS:(LatestEditions) 

1.​ W.C.Evans,TreaseandEvansPharmacognosy,16thedition,W.B.Sounders&Co.,London, 2009. 
2.​ MohammadAli.PharmacognosyandPhytochemistry,CBSPublishers&Distribution,New Delhi. 
3.​ Text book of Pharmacognosyby C.K.Kokate,Purohit, Gokhlae (2007), 37th Edition,Nirali 

Prakashan, New Delhi. 
4.​ HerbaldrugindustrybyR.D.Choudhary(1996),IstEdn,EasternPublisher,NewDelhi. 
5.​ EssentialsofPharmacognosy,Dr.SH.Ansari,IIndedition,Birlapublications,NewDelhi,2007 
6.​ HerbalCosmeticsbyH.Pande,AsiaPacificBusinesspress,Inc,NewDelhi. 
7.​ A.N.Kalia,TextbookofIndustrialPharmacognosy,CBSPublishers,NewDelhi,2005. 
8.​ REndress,PlantcellBiotechnology,Springer-Verlag,Berlin,1994. 
9.​ Pharmacognosy&Pharmacobiotechnology.JamesBobbers,MarilynKS,VETylor. 
10.​ Theformulationandpreparationofcosmetic,fragrancesandflavours. 
11.​ Remington’sPharmaceuticalsciences. 
12.​ TextBooofBiotechnologybyVyasandDixit. 
13.​ TextBookofBiotechnologybyR.C.Dubey. 
14.​ SLDeore,PharmacognosyandPhytochemistry–II,PharmaMedPress 
15.​ KulkarniA.Vishaka,PharmacognosyandPhytochemistry–II,PharmaMedPress 

 



 

PS505:GENERICPRODUCTDEVELOPMENT(OpenElective-I) 
 

B.Pharm.IIIYearISem.​ LT​ PC 
3​ 10​ 4 

CourseObjectives:Tolearnthegenericdrugproductdevelopmentprocess,dosageformdesignand development, 
analytical method development and dossier approval process. 

 
Course Outcome: The knowledge of the students is enhanced with the clear information about the 
generic product development. 

 
UNIT-I 

a.​ Conceptofgenericdrugproductdevelopment,Hatch-Waxmanactanditsamendments. 
b.​ HistoryofgenericproductdevelopmentinUS 

 
UNIT- II 
Designofdosageformtomeetequivalencetoreferencelisteddrug,productdevelopmentsteps, formula 
optimization, process optimization and packaging selection. 

 
UNIT- III 
Analytical method development for verification and validation for active ingredient and impurities, in- 
process samples and finished dosage forms. 

 
UNIT-IV 

a.​ Stability studieson active ingredient and finished dosage forms, accelerated stability studies, 
stability studies at different conditions, determination of expiration date. 

b.​ Scaleupstudiestooptimizemanufacturingprocessandexecutionofexhibitbatches. 
 
UNIT-V 

a.​ Bioequivalencestudies,variousdesignsofbioequivalencestudies,bioequivalencecriteriaand in-vitro 
tests to ensure bioequivalence of test product. 

b.​ IntroductiontoelectronicCommonTechnicalDocument(eCTD),variousmodulesandthe important 
information in each module. 

c.​ DrugproductapprovalprocessinIndiaandUS. 
 
REFERENCEBOOKS: 

1.​ GenericDrugproductDevelopment:Solidoraldosageforms-LeonShargel. 
2.​ ICHguidelines. 
3.​ Subba RaoChaganti,Cracking theGenerics code– Your Single-Source Success Manualfor 

Winning in Multi-Source Product Markets, Pharma Med Press 

 



 

PS506:GREENCHEMISTRY(OpenElective-I) 
 

B.Pharm.IIIYearISem.​ LT​ PC 
3​ 10​ 4 

 
Course Objectives: To familiarize students about environment benign chemical synthesis. To make 
students familiarize with principles and importance of various green chemical synthesis. To provide 
adequate knowledge regarding green reactions, green solvents and other alternative green 
approaches.Toimpartadequateinformationregardingenvironmentpollution,contributingfactorsand the 
concerns. 

 
Course Outcomes:Upon completion of this course, the students should be able to: Explain the 
environmentpollutionfactors.Understandthedifferentgreenerapproachesalongwiththeirprinciples. 

 
UNIT–I 
Introductiontogreenchemistry 
Inception of green chemistry: history and development. 
Principlesofgreenchemistry:descriptionwithexamples. 
Synthetic approaches of green chemistry: in water, solvent less, microwave, ultrasonic, catalytic and 
synthesis. 

 
UNIT–II 
Inwaterandsolventlessorganicreactions 
Inwaterreactions:principleandprocessinvolvedintheMichaelreactionandWartzsynthesis Solvent less 
organic synthesis: 
Alternativesolventsusedingreenchemistrystrategies 

 
UNIT–III 
Microwaveandultrasonicmediatedreactions 
Microwavereactions:principlesandprocessinvolvedintheFriesrearrangement,DielsAlderreaction and Metal 
halide reduction 
Ultrasonicreaction:principleandprocessinvolvedintheStreckerandReformatskyreactions 

 
UNIT–IV 
Catalyticandsolidsupportedreactions 
Catalytic reactions:principle and process involved inthe reactions catalyzed by metalcatalysts, ionic liquids 
(Knovenegel ondensatin) and bio catalysts (Villeger reaction) 
Solid supported reactions: principles and process 
Alternativereagentsusedingreenchemistrystrategies. 

 
UNIT–V 
Greenersynthesisofpharmaceuticals:Principleandprocedureofthefollowingsynthesis Nicotinic 
acid, Ibuprofen, paracetamol, Aspirin 
FuturetrendsinGreenchemistry 

 
REFERENCEBOOKS 

1.​ Paul T Anastas, John Charles Warmer. Green chemistry: theory and practice. Oxford university 
Press, 1988 

2.​ AlluwaliaV.K,Greenchemistry:environmentallybenignreactions.2ndedn,AneBooksPvtLtd, New 
Delhi, 2012 

3.​ Alluwalia V.K, M. Kidwai, New trends in green chemistry. 2ndedn, Anamaya Publishers, New Delhi, 
2004. 

 



 

PS507:CELLANDMOLECULARBIOLOGY(OpenElective-I) 
 

B.Pharm.IIIYearISem.​ LT​ PC 
3​ 10​ 4 

 
Course Objectives: Cell biology is a branch of biology that studies cells – their physiological properties, 
theirstructure,theorganellestheycontain,interactionswiththeirenvironment,theirlifecycle,division, death and 
cell function. This is done both on a microscopic and molecular level. 
Cellbiologyresearchencompassesboththegreatdiversityofsingle-celledorganismslikebacteriaand 
protozoa,aswellasthemanyspecializedcellsinmulti-cellularorganismssuchashumans,plants,and sponges. 

 
CourseOutcomes:Uponcompletionofthesubjectstudentshallbeableto: 

●​ Summarizecellandmolecularbiologyhistory. 
●​ Summarizecellularfunctioningandcomposition. 
●​ Describethechemicalfoundationsofcellbiology. 
●​ SummarizetheDNApropertiesofcellbiology. 
●​ Describeproteinstructureandfunction. 
●​ Describecellularmembranestructureandfunction. 
●​ Describebasicmoleculargeneticmechanisms. 
●​ SummarizetheCellCycle 

 
UNIT–I​ 10Hours 

a.​ CellandMolecularBiology:DefinitionstheoryandbasicsandApplications. 
b.​ CellandMolecularBiology:HistoryandSummation. 
c.​ TheoryoftheCell?Propertiesofcellsandcellmembrane. 
d.​ ProkaryoticversusEukaryotic 
e.​ CellularReproduction 

 
UNIT–II​ 10Hours 

a.​ DNAandtheFlowofMolecularStructure 
b.​ DNAFunctioning 
c.​ DNAandRNA 
d.​ TypesofRNA 
e.​ TranscriptionandTranslation 

 
UNIT–III​ 10Hours 

a.​ Proteins:DefinitionandAminoAcids 
b.​ ProteinStructure 
c.​ RegularitiesinProteinPathways 
d.​ CellularProcesses 
e.​ PositiveControlandsignificanceofProteinSynthesis 

 
UNIT–IV​ 08Hours 

a.​ ScienceofGenetics 
b.​ TransgenicsandGenomicAnalysis 
c.​ CellCycleanalysis 
d.​ MitosisandMeiosis 
e.​ CellularActivitiesandCheckpoints 

 
UNIT–V​ 07Hours 

a.​ CellSignals:Introduction 

 



 

b.​ ReceptorsforCellSignals 
c.​ SignalingPathways:Overview 
d.​ MisregulationofSignalingPathways 
e.​ Protein-Kinases:Functioning 

 
RECOMMENDEDBOOKS(latestedition): 

1.​ AnanthanarayanaandPanikers,Textbookofmicrobiology,10theditionbyuniversitiespress. 
2.​ W.B. Hugo and A.D. Russel: Pharmaceutical Microbiology, Blackwell Scientific publications, 

Oxford London. 
3.​ PrescottandDunn.,IndustrialMicrobiology,4thedition,CBSPublishers&Distributors,Delhi. 
4.​ Pelczar,ChanKreig,Microbiology,TataMcGrawHilledn. 
5.​ MalcolmHarris,BalliereTindallandCox:PharmaceuticalMicrobiology. 
6.​ Rose:IndustrialMicrobiology. 
7.​ Probisher,Hinsdilletal:FundamentalsofMicrobiology,9thed.Japan 
8.​ CooperandGunn’s:TutorialPharmacy,CBSPublisherandDistribution. 
9.​ Peppler:MicrobialTechnology. 
10.​ Edward:FundamentalsofMicrobiology. 
11.​ N.K.Jain:PharmaceuticalMicrobiology,VallabhPrakashan,Delhi 
12.​ Bergeysmanualofsystematicbacteriology,WilliamsandWilkins-AWaverlycompany 
13.​ B.R.GlickandJ.J.Pasternak:MolecularBiotechnology:PrinciplesandApplicationsof Recombinant 

DNA: ASM Press Washington D.C. 
14.​ RAGoldshyet.al.,KubyImmunology. 

 



 

PS508:COSMETICSCIENCE(OpenElective-I) 
 

B.Pharm.IIIYearISem.​ LT​ PC 
3​ 10​ 4 

CourseObjective:Thissubjectdealswithcosmeticproducts,cosmeticexcipients,skincareproducts and their 
methods of preparation and evaluations. 

 
CourseOutcomes: 

●​ Upon completion ofthe course the student shall be able to knowtheregulations pertaining to 
cosmetics and cosmetic excipients. 

●​ Theywillbeknowingthepreparationsofvariousskincareproductslikecreams,anti- perspirants, 
deodorants, hair care products etc. 

●​ Theyalsoknowabouttheroleofherbsinsunscreens. 
 
UNIT–I​ 10Hours 
Classificationofcosmeticandcosmeceuticalproducts 
Cosmeticexcipients:Surfactants,rheologymodifiers,humectants,emollients,preservatives. Classification and 
application Skin: Basic structure and function of skin. 
Hair:Basicstructureofhair.Hairgrowthcycle. 
OralCavity:Commonproblemassociatedwithteethandgums. 

 
UNIT–II​ 10Hours 
Principlesofformulationandbuildingblocksofskincareproducts: 
Facewash, 
Moisturizingcream,ColdCream,Vanishingcreamtheirrelativeskinsensory,advantagesand disadvantages. 
Application of these products in formulation of cosmeceuticals. 
PrinciplesofformulationandbuildingblocksofHaircareproducts: 
Conditioningshampoo,Hairconditioners,antidandruffshampoo. Hair 
oils. 
Chemistry and formulation of Para-phylene diamine based hair dye. Principles of formulation and 
buildingblocks of oral care products: Toothpaste for bleeding gums, sensitiveteeth. Teeth whitening, 
Mouthwash. 

 
UNIT–III​ 10Hours 
Sunprotection,ClassificationofSunscreensandSPF. 
Roleofherbsincosmetics: 
SkinCare:Aloeandturmeric Hair 
care: Henna and amla. Oral 
care: Neem and clove 
Analyticalcosmetics:BISspecificationandanalyticalmethodsforshampoo,skin-creamand toothpaste. 

 
UNIT–IV​ 08Hours 
DefinitionofcosmeticsasperIndianandEUregulations,Evolutionofcosmeceuticalsfromcosmetics, cosmetics 
as quasi and OTC drugs. 
PrinciplesofCosmeticEvaluation:Principlesofsebumeter,corneometer.MeasurementofTEWL,Skin Color, 
Hair tensile strength, Hair combing properties Soaps, and syndet bars. Evolution and skin benefits. 

 
UNIT–V​ 07Hours 
Oily and dry skin, causes leading to dry skin, skin moisturization. Basic understanding of the terms 
Comedogenic, dermatitis. 

 



 

CosmeticproblemsassociatedwithHairandscalp:Dandruff,HairfallcausesCosmeticproblems associated with skin: 
blemishes, wrinkles, acne, prickly heat and body odor. 
AntiperspirantsandDeodorants-Introduction,classificationandmechanismofaction 

 
REFERENCEBOOKS: 

1.​ Harry’sCosmeticology,Wilkinson,Moore,SeventhEdition,GeorgeGodwin. 
2.​ Cosmetics–Formulations,ManufacturingandQualityControl,P.P.Sharma,4thEdition, Vandana 

Publications Pvt. Ltd., Delhi. 
3.​ TextbookofCosmeticsbyRajeshKumarNema,KamalSinghRathoreandBKDubey 
4.​ TextbookofCosmeticsbyM.Vimaladevi 
5.​ RaoMadhusudan,Cosmeceuticals,PharmaMedPress 
6.​ Vinitakale,TextbookofCosmeticscienceandtechnology,PharmaMedPress 

 



 

PC509:MEDICINALCHEMISTRY–ILAB 
 
B.Pharm.IIIYearISem​ LT​ PC 

00​ 4​ 2 
ListofExperiments: 
I.​ Preparationofdrugs/intermediates 

1​ 1,3-pyrazole 
2​ 1,3-oxazole 
3​ Benzimidazole 
4​ Benztriazole 
5​ 2,3-diphenylquinoxaline 
6​ Phenothiazine 
7​ Barbiturate 

 
II​ Assayofdrugs 

1​ Chlorpromazine 
2​ Phenobarbitone 
3​ Atropine 
4​ Ibuprofen 
5​ Aspirin 
6​ Furosemide 

III​ DeterminationofPartitioncoefficientforanytwodrugs 

RECOMMENDED BOOKS (Latest Editions) 

1.​ WilsonandGiswold’sOrganicmedicinalandPharmaceuticalChemistry. 
2.​ Foye’sPrinciplesofMedicinalChemistry. 
3.​ Burger’sMedicinalChemistry,VolItoIV. 
4.​ Introductiontoprinciplesofdrugdesign-SmithandWilliams. 
5.​ Remington’sPharmaceuticalSciences. 
6.​ Martindale’sextrapharmacopoeia. 
7.​ rganicChemistrybyI.L.Finar,Vol.II. 
8.​ TheOrganicChemistryofDrugSynthesisbyLednicer,Vol.1-5. 
9.​ IndianPharmacopoeia. 
10.​ Textbookofpracticalorganicchemistry-A.I.Vogel 
11.​ Raghuprasad,etal.,AdvancedMedicinalChemistry–ALaboratoryGuide,PharmaMedPress 

 



 

PS510:INDUSTRIALPHARMACYLAB 
 
B.Pharm.IIIYearISem​ LT​ PC 

00​ 4​ 2 
 
ListofExperiments: 

1.​ Preformulationstudyforpreparedgranules 
2.​ PreparationandevaluationofParacetamoltablets 
3.​ PreparationandevaluationofAspirintablets 
4.​ Coatingoftablets 
5.​ PreparationandevaluationofTetracyclinecapsules 
6.​ PreparationofCalciumGluconateinjection 
7.​ PreparationofAscorbicAcidinjection 
8.​ PreparationofParacetamolSyrup 
9.​ PreparationofEyedrops 
10.​ PreparationofPelletsbyextrusionspheronizationtechnique 
11.​ PreparationofCreams(cold/vanishingcream) 
12.​ EvaluationofGlasscontainers(AsperIP) 

 



 

PS511:PHARMACOLOGY-IILAB 
 
B.Pharm.IIIYearISem​ LT​ PC 

00​ 4​ 2 
ListofExperiments: 

1.​ Introductiontoin-vitropharmacologyandphysiologicalsaltsolutions. 
2.​ Effectofdrugsonisolatedfrogheart. 
3.​ Effectofdrugsonbloodpressureandheartrateofdog. 
4.​ Studyofdiureticactivityofdrugsusingrats/mice. 
5.​ DRCofacetylcholineusingfrogrectusabdominismuscle. 
6.​ Effect ofphysostigmineandatropineonDRC ofacetylcholineusingfrogrectus abdominis muscle and 

rat ileum respectively. 
7.​ Bioassayofhistamineusingguineapigileumbymatchingmethod. 
8.​ Bioassayofoxytocinusingratuterinehornbyinterpolationmethod. 
9.​ Bioassayofserotoninusingratfundusstripbythreepointbioassay. 
10.​ Bioassayofacetylcholineusingratileum/colonbyfourpointbioassay. 
11.​ DeterminationofPA2valueofprazosinusingratanococcygeusmuscle(bySchildsplot method). 
12.​ DeterminationofPD2valueusingguineapigileum. 
13.​ Effectofspasmogensandspasmolyticsusingrabbitjejunum. 
14.​ Anti-inflammatoryactivityofdrugsusingcarrageenaninducedpaw-edemamodel. 
15.​ Analgesicactivityofdrugusingcentralandperipheralmethods 

 
Note:Alllaboratorytechniquesandanimalexperimentsaredemonstratedbysimulatedexperimentsby softwares 
and videos 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ APracticalbookofPharmacologybyDr.RameshAlluri 
2.​ GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company,Kolkata. 
3.​ KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan. 

 



 

PS512:PHARMACOGNOSYANDPHYTOCHEMISTRYIILAB 
 
B.Pharm.IIIYearISem​ LT​ PC 

00​ 4​ 2 
 
ListofExperiments: 

(1)​ Morphology,histologyandpowdercharacteristics&extraction&detectionof:Cinchona, 
Cinnamon,Senna,Clove,Ephedra,FennelandCoriander 

(2)​ Exerciseinvolvingisolation&detectionofactiveprinciples 
a.​ Caffeine-fromteadust. 
b.​ DiosgeninfromDioscorea 
c.​ AtropinefromBelladonna 
d.​ SennosidesfromSenna 

(3)​ SeparationofsugarsbyPaperchromatography 
(4)​ TLCofherbalextract 
(5)​ DistillationofvolatileoilsanddetectionofphytoconstituentsbyTLC 
(6)​ Analysisofcrudedrugsbychemicaltests:(i)Asafoetida(ii)Benzoin(iii)Colophony(iv)Aloes 

(v)Myrrh 

 



 

*MC500:ENVIRONMENTALSCIENCES 
 
B.Pharm.IIIYearISem​ LT​ PC 

10​ 0​ 0 
 
Course Objectives: Environmental Sciences is the scientific study of the environmental system and the 
status of its inherent or induced changes on organisms. It includes not only the study of physical 
andbiological characters of the environment but alsothe socialand culturalfactors andthe impact of man on 
environment. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto: 

●​ Createtheawarenessaboutenvironmentalproblemsamonglearners. 
●​ Impartbasicknowledgeabouttheenvironmentanditsalliedproblems. 
●​ Developanattitudeofconcernfortheenvironment. 
●​ Motivatelearnertoparticipateinenvironmentprotectionandenvironmentimprovement. 
●​ Acquireskillstohelptheconcernedindividualsinidentifyingandsolvingenvironmental problems. 
●​ StrivetoattainharmonywithNature. 

 
UNIT–I 
TheMultidisciplinarynatureofenvironmentalstudies 
Natural Resources 
Renewableandnon-renewableresources: 
Naturalresourcesandassociatedproblems 

a)Forestresources;b)Waterresources;c)Mineralresources;d)Food resources;e)Energy resources; f) 
Land resources: Role of an individual in conservation of natural resources. 

 
UNIT–II 
Ecosystems 
Conceptofanecosystem. 
Structureandfunctionofanecosystem. 
Introduction, types, characteristic features, structure and function of the ecosystems: Forest ecosystem; 
Grasslandecosystem;Desertecosystem;Aquaticecosystems(ponds,streams,lakes,rivers,oceans, estuaries) 

 
UNIT–III 
Biodiversity and Biotic Resources: Introduction, Definition, genetic, species and ecosystem diversity. 
Value of biodiversity; consumptive use, productive use, social, ethical, aesthetic and optional values. India 
as a mega diversity nation, Hot spots of biodiversity. Field visit. Threats to biodiversity: habitat loss, 
poaching of wildlife, man-wildlife conflicts; conservation of biodiversity: In-Situ and Ex-situ 
conservation.National Biodiversity act. 

 
UNIT–IV 
EnvironmentalPollution:Airpollution;Waterpollution;Soilpollution,NoisePollution 

 
UNIT–V 
EnvironmentalPolicy,Legislation&EIA:EnvironmentalProtectionact,LegalaspectsAirAct-1981, Water Act, 
Forest Act, Wild life Act. 
Towards Sustainable Future:Concept of Sustainable Development, Population and its explosion, Crazy 
Consumerism, Environmental Education, Urban Sprawl, Human health, Environmental Ethics, 
ConceptofGreenBuilding, EcologicalFootPrint,LifeCycleassessment(LCA),Lowcarbonlifestyle. 

 



 

RECOMMENDEDBOOKS(Latestedition): 
1.​ Y.K.Sing,EnvironmentalScience,NewAgeInternationalPvt,Publishers,Bangalore 
2.​ Agarwal,K.C.2001EnvironmentalBiology,NidiPubl.Ltd.Bikaner. 
3.​ BharuchaErach,TheBiodiversityofIndia,MapinPublishingPvt.Ltd.,Ahmedabad–380013, India, 
4.​ Textbookofenvironmentalscienceandtechnology,Dr.M.AnjiReddy. 
5.​ BrunnerR.C.,1989,HazardousWasteIncineration,McGrawHillInc.480p 
6.​ ClarkR.S.,MarinePollution,ClandersonPressOxford 
7.​ Cunningham,W.P.Cooper,T.H.Gorhani,E&Hepworth,M.T.2001,Environmental Encyclopedia, Jaico 

Publ. House, Mumbai, 1196p 
8.​ DeA.K.,EnvironmentalChemistry,WileyEasternLtd. 
9.​ DownofEarth,CentreforScienceandEnvironment 
10.​ ManoharacharyC.PrinciplesofEnvironmentalStudies,PharmaMedPress 

 



 

PS601:MEDICINALCHEMISTRY–II 
 
B.Pharm.IIIYearII Sem​ LT​ PC 

31​ 0​ 4 
 
Course Objectives: This subject is designed to impart fundamental knowledge on the structure, 
chemistryandtherapeuticvalueofdrugs.Thesubjectemphasisonmoderntechniquesofrationaldrug design like 
quantitative structure activity relationship (QSAR), Prodrug concept, combinatorial chemistry 
andComputeraideddrugdesign(CADD).Thesubjectalsoemphasizesonthechemistry,mechanism of action, 
metabolism, adverse effects, Structure Activity Relationships (SAR), therapeutic uses and synthesis of 
important drugs. 

 
CourseOutcomes:Uponcompletionofthecoursestudentshallbeableto 

●​ Understandtheimportanceofdrugdesignanddifferenttechniquesofdrugdesign. 
●​ Understandthechemistryofdrugswithrespecttotheirbiologicalactivity. 
●​ Knowthemetabolism,adverseeffectsandtherapeuticvalueofdrugs. 
●​ KnowtheimportanceofSARofdrugs. 

 
Study of the development of the following classes of drugs, Classification, mechanism of action, 
uses of drugs mentioned in the course, Structure activity relationship of selective class of drugsas 
specified in the course and synthesis of drugs superscripted by (*) 

 
UNIT-I​ 10Hours 
Antihistaminicagents:Histamine,receptorsandtheirdistributioninthehumanbody 
H1–antagonists:Diphenhydramine hydrochloride*, Dimenhydrinate, Doxylamines succinate, Clemastine 
fumarate, Diphenylphyraline hydrochloride, Tripelenamine hydrochloride, Chlorcyclizine hydrochloride, 
Meclizine hydrochloride, Buclizine hydrochloride, Chlorpheniramine maleate, Triprolidine hydrochloride*, 
Phenidamine tartarate, Promethazine hydrochloride*, Trimeprazine tartrate, Cyproheptadine 
hydrochloride, Azatidine maleate, Astemizole, Loratadine, Cetirizine, Levocetrazine Cromolyn sodium 
H2-antagonists:Cimetidine*,Famotidine,Ranitidin. 
GastricProtonpumpinhibitors:Omeprazole,Lansoprazole,Rabeprazole,Pantoprazole 
Anti-neoplasticagents: 
Alkylatingagents:Meclorethamine*,Cyclophosphamide,Melphalan,Chlorambucil,Busulfan, Thiotepa 
Antimetabolites:Mercaptopurine*,Thioguanine,Fluorouracil,Floxuridine,Cytarabine,Methotrexate*, Azathioprine 
Antibiotics: Dactinomycin, Daunorubicin, Doxorubicin,Bleomycin 
Plantproducts:Etoposide,Vinblastinsulphate,Vincristinsulphate 
Miscellaneous: Cisplatin, Mitotane. 

 
UNIT–II​ 10Hours 
Anti-anginal: 
Vasodilators: Amyl nitrite, Nitroglycerin*, Pentaerythritol tetranitrate, Isosorbidedinitrite*, Dipyridamole. 
Calcium channel blockers:Verapamil, Bepridil hydrochloride, Diltiazemhydrochloride, Nifedipine, 
Amlodipine, Felodipine, Nicardipine, Nimodipine. 
Diuretics: 
Carbonicanhydraseinhibitors:Acetazolamide*,Methazolamide,Dichlorphenamide. 
Thiazides: Chlorthiazide*, Hydrochlorothiazide, Hydroflumethiazide, Cyclothiazide, Loop 
diuretics: Furosemide*, Bumetanide, Ethacrynic acid. 
PotassiumsparingDiuretics:Spironolactone,Triamterene,Amiloride. Osmotic 
Diuretics: Mannitol 

 



 

Anti-hypertensive Agents: Timolol, Captopril, Lisinopril, Enalapril, Benazepril hydrochloride, Quinapril 
hydrochloride, Methyldopate hydrochloride,* Clonidine hydrochloride, Guanethidine monosulphate, 
Guanabenzacetate,Sodiumnitroprusside,Diazoxide,Minoxidil,Reserpine,Hydralazinehydrochloride. 

 
UNIT- III​ 10Hours 
Anti-arrhythmicDrugs:Quinidine sulphate, Procainamidehydrochloride,Disopyramidephosphate*, 
Phenytoin sodium, Lidocaine hydrochloride, Tocainide hydrochloride, Mexiletine hydrochloride, Lorcainide 
hydrochloride, Amiodarone, Sotalol. 
Anti-hyperlipidemicagents:Clofibrate,Lovastatin,CholesteramineandCholestipol 
Coagulant&Anticoagulants:Menadione,Acetomenadione,Warfarin*,Anisindione,clopidogrel 
DrugsusedinCongestiveHeartFailure:​ Digoxin,Digitoxin,NesiritideBosentan,Tezosentan. 

 
UNIT-IV​ 08Hours 
Antidiabeticagents: 
Insulinanditspreparations 
Sulfonylureas:Tolbutamide*,Chlorpropamide,Glipizide,Glimepiride. Biguanides: 
Metformin. 
Thiazolidinediones: Pioglitazone, Rosiglitazone. 
Meglitinides: Repaglinide, Nateglinide. 
Glucosidaseinhibitors:Acarbose,Voglibose. 
LocalAnesthetics:SARofLocalanesthetics 
BenzoicAcidderivatives;Cocaine,Hexylcaine,Meprylcaine,Cyclomethycaine,Piperocaine. 
AminoBenzoicacidderivatives:Benzocaine*,Butamben,Procaine*,Butacaine,Propoxycaine, Tetracaine, 
Benoxinate. 
Lidocaine/Anilidederivatives:Lignocaine,Mepivacaine,Prilocaine,Etidocaine. 
Miscellaneous:Phenacaine,Diperodon,Dibucaine.* 

 
UNIT–V​ 07Hours 
IntroductiontoDrugDesign: 
Introduction to molecular modeling tools, molecular representations, file formats, parameters used in 
QSAR, QSAR methods, Pharmacophore modeling, Docking studies. 
CombinatorialChemistry:Conceptandapplicationsofcombinatorialchemistry:solidphaseand solution 
phase synthesis. 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ WilsonandGiswold’sOrganicmedicinalandPharmaceuticalChemistry. 
2.​ Foye’sPrinciplesofMedicinalChemistry. 
3.​ Burger’sMedicinalChemistry,VolItoIV. 
4.​ Introductiontoprinciplesofdrugdesign-SmithandWilliams. 
5.​ Remington’sPharmaceuticalSciences. 
6.​ Martindale’sextrapharmacopoeia. 
7.​ OrganicChemistrybyI.L.Finar,Vol.II. 
8.​ TheOrganicChemistryofDrugSynthesisbyLednicer,Vol.1to5. 
9.​ IndianPharmacopoeia. 
10.​ Textbookofpracticalorganicchemistry-A.I.Vogel. 
11.​ Jenkins,TheChemistryofOrganicMedicinalProducts,PharmaMedPress. 

 



 

PS602;PHARMACOLOGY-III 
 
B.Pharm.IIIYearIISem.​ LTPC 

3104 
 
CourseObjectives:Thissubjectisintendedtoimpartthefundamentalknowledgeonvariousaspects 
(classification, mechanism of action, therapeutic effects, clinical uses, side effects and contraindications) 
of drugs acting on respiratory and gastrointestinal system, infectious diseases, immuno-pharmacology and 
in addition, emphasis on the principles of toxicology and chronopharmacology. 

 
CourseOutcomes:Uponcompletionofthiscoursethestudentshouldbeableto: 

●​ Understandthemechanismofdrugactionanditsrelevanceinthetreatmentofdifferent infectious 
diseases 

●​ Comprehend the principles of toxicology and treatment of various poisonings and appreciate 
correlation of pharmacology with related medical sciences. 

 
UNIT-I​ 10hours 
1.​ PharmacologyofdrugsactingonRespiratorysystem 

a.​ Anti-asthmaticdrugs 
b.​ DrugsusedinthemanagementofCOPD 
c.​ Expectorantsandantitussives 
d.​ Nasaldecongestants 
e.​ Respiratorystimulants 

2.​ PharmacologyofdrugsactingontheGastrointestinalTract 
a.​ Antiulceragents. 
b.​ Drugsforconstipationanddiarrhoea. 
c.​ Appetitestimulantsandsuppressants. 
d.​ Digestantsandcarminatives. 
e.​ Emeticsandanti-emetics. 

 
UNIT–II​ 10hours 
Antimicrobialagents 

a.​ Generalprinciplesofchemotherapy. 
b.​ Sulfonamidesandcotrimoxazole. 
c.​ Antibiotics-Penicillins,cephalosporins,chloramphenicol,macrolides,quinolonesand fluoroquinolins, 

tetracycline and aminoglycosides 
 
UNIT–III​ 10hours 
Chemotherapy 

a.​ Antitubercularagents 
b.​ Antifungalagents 
c.​ Antiviraldrugs 

 
d.​ Antileproticagents 
e.​ Anthelmintics 
f.​ Antimalarialdrugs 
g.​ Antiamoebicagents 
h.​Urinarytractinfectionsandsexuallytransmitteddiseases. 

 
UNIT–IV​ 08hours 

1.​ Antimalignancy&Immunotherapy 

 



 

Types of malignancy. 
Chemotherapyofcancer. 

2.​ Immunopharmacology 
a.​ Immunostimulants 
b.​ Immunosuppressant 
c.​ Proteindrugs,monoclonalantibodies,targetdrugstoantigen,biosimilars 

 
UNIT–V​ 07hours 
Principlesoftoxicology 

a.​ Definitionandbasicknowledgeofacute,subacuteandchronictoxicity. 
b.​ Definitionandbasicknowledgeofgenotoxicity,carcinogenicity,teratogenicityandmutagenicity 
c.​ Generalprinciplesoftreatmentofpoisoning 
d.​ Clinicalsymptomsandmanagementofbarbiturates,morphine,organophosphosphorus compound 

and lead, mercury and arsenic poisoning. 
 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ RangH.P.,DaleM.M.,RitterJ.M.,FlowerR.J.,RangandDale’sPharmacology, 
2.​ ChurchillLivingstoneElsevier 
3.​ KatzungB.G.,MastersS.B.,TrevorA.J.,Basicandclinicalpharmacology,TataMcGraw-Hill 
4.​ GoodmanandGilman’s,ThePharmacologicalBasisofTherapeutics 
5.​ BasicKnowledgeofPharmacologyBYRolandSeifert,Springer 
6.​ MarryAnneK.K.,LloydYeeY.,BrianK.A.,RobbinL.C.,JosephG.B.,WayneA.K.,Bradley 

R.W.,AppliedTherapeutics,TheClinicaluseofDrugs.ThePointLippincottWilliams&Wilkins 
7.​ MycekM.J,GelnetS.BandPerperM.M.Lippincott’sIllustratedReviews-Pharmacology 
8.​ K.D.Tripathi.EssentialsofMedicalPharmacology,JAYPEEBrothersMedicalPublishers(P) Ltd, New 

Delhi. 
9.​ Sharma H. L., Sharma K. K., Principles of Pharmacology, Paras medical publisher 

ModernPharmacology with clinical Applications, by Charles R. Craig& Robert, 
10.​ GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company,Kolkata, 
11.​ KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan, 
12.​ N.UdupaandP.D.Gupta,ConceptsinChronopharmacology. 
13.​ Essentials ofExperimentalPharmacology,General ConceptsbySunilBothra,Pharmamed Press. 

 



 

PS603:HERBALDRUGTECHNOLOGY 
 
B.Pharm.IIIYearIISem.​ LTPC 

3104 
 
Course Objectives: This subject gives the student the knowledge of basic understanding of herbal drug 
industry, the quality of raw material, guidelines for quality of herbal drugs, herbal cosmetics, natural 
sweeteners,nutraceuticaletc.ThesubjectalsoemphasizesonGoodManufacturingPractices(GMP), patenting 
and regulatory issues of herbal drugs 

 
CourseOutcomes:Uponcompletionofthiscoursethestudentshouldbeableto: 

●​ understandrawmaterialassourceofherbaldrugsfromcultivationtoherbaldrugproduct 
●​ knowtheWHOandICHguidelinesforevaluationofherbaldrugs 
●​ knowtheherbalcosmetics,naturalsweeteners,nutraceuticals 
●​ appreciatepatentingofherbaldrugs,GMP. 

 
UNIT–I​ 6Hours 
1.​ Herbsasrawmaterials 

Definitionofherb,herbalmedicine,herbaldrugpreparation Source of 
Herbs 
Selection,identificationandauthenticationofherbalmaterials Processing of 
herbal raw material 

2.​ GoodAgriculturalPractices 
GoodagriculturalpracticesincultivationofmedicinalplantsincludingOrganicfarming. Pest and 
Pest management in medicinal plants: Biopesticides/Bioinsecticides. 

3.​ GeneralIntroductiontoHerbalIndustry 
Herbaldrugsindustry:Presentscopeandfutureprospects. 
Abriefaccountofplantbasedindustriesandinstitutions/researchorganizationsinvolvedin production and research 
on medicinal and aromatic plants in India. 

 
UNIT–II​ 7Hours 
1.​ Nutraceuticals 

General aspects, Market, growth, scope and types of products available in the market. Health 
benefitsandroleofNutraceuticalsinailmentslikeDiabetes,Cancer,Irritablebowelsyndromeand various 
Gastro intestinal diseases, obesity. 
Study of following herbs as health food: Ginger, Fenugreek, Garlic, Honey, Amla, Ginseng, 
Ashwagandha, Spirulina, Tinospora cordifolia, Linseed. 

2.​ Herbal-DrugandHerb-FoodInteractions:Generalintroductiontointeractionandclassification. 
Studyoffollowingdrugsandtheirpossiblesideeffectsandinteractions:Hypercium,Ginkobiloba, Ginseng, 
Garlic, Pepper. 

 
UNIT- III​ 10Hours 
1.​ Herbal Cosmetics 

Principles and preparation of herbal cosmetics formulations- Shampoos, Dyes, face creams, 
perfumes, tooth pastes and Bleaching agents. 

2.​ Herbal excipients: 
Herbal Excipients – Significance of substances of natural origin as excipients – colorants, 
sweeteners, binders, diluents, viscosity builders, disintegrants, flavors. 

3.​ Herbal formulations: 
Conventional herbal formulations like syrups, mixtures and tablets and Novel dosage forms like 
phytosomes 

4.​Introductiontoherbalpharmacopeia 

 



 

 
UNIT–IV​ 10Hours 
1.​ Evaluation of DrugsWHO & ICHguidelinesfor theassessmentofherbaldrugs Stability testing of herbal 

drugs. 
2.​ PatentingandRegulatoryrequirementsofnaturalproducts: 

a.​ IntroductiontoHerbalPharmacopeia 
b.​ Definition of the terms: Patent, IPR, Farmers right, Breeder’s right, Bioprospecting and 

Biopiracy 
c.​ PatentingaspectsofTraditionalKnowledgeandNaturalProducts.CasestudyofCurcuma & Neem. 

3.​ Regulatory Issues - Regulations in India (ASU DTAB – Ayurvedic Sidda Unani Drugs technical 
advisoryboard,ASUDCC-AyurvedicSiddaUnanidrugsConsultativeCommittee),Regulationof 
manufacture of ASU drugs - Schedule Z of Drugs & Cosmetics Act for ASU drugs. 

 
UNIT–V​ 07Hours 
ScheduleT–GoodManufacturingPracticeforherbaldrugindustry 
ComponentsofGMP(Schedule–T)anditsobjectives 
Infrastructuralrequirements,workingspace,storagearea,machineryandequipment,standard operating 
procedures, health and hygiene, documentation and records. 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ TextbookofPharmacognosybyTrease&Evans. 
2.​ TextbookofPharmacognosybyTyler,Brady&Robber. 
3.​ PharmacognosybyKokate,PurohitandGokhale 
4.​ EssentialofPharmacognosybyDr.S.H.Ansari 
5.​ Pharmacognosy&PhytochemistrybyV.D.Rangari 
6.​ PharmacopoealstandardsforAyurvedicFormulation(CouncilofResearchinIndianMedicine & 

Homeopathy) 
7.​ Mukherjee, P.W. Quality Control of Herbal Drugs: An Approach to Evaluation of Botanicals. 

Business Horizons Publishers, New Delhi, India, 2002. 
8.​ HerbaldrugTechnology.BySSAgrawalandMParidhavi 
9.​ Indian Medicinal Plants Acompendium of 500 species Vol 1,11, 111,1V & V By Arya vaidys sala, 

Universities Press 
10.​ SLDeore,HerbalDrugTechnology,PharmaMedPress 

 



 

PS604:BIOPHARMACEUTICSANDPHARMACOKINETICS 
 
B.Pharm.IIIYearIISem.​ LTPC 

3104 
 
Course Objectives:This subject is designed to impart knowledge and skills necessary for dose 
calculations, dose adjustments and to apply Biopharmaceutics theories in practical problem solving. 
BasictheoreticaldiscussionsoftheprinciplesofBiopharmaceuticsandpharmacokineticsareprovided to help 
the students’ to clarify the concepts. 

 
CourseOutcomes:Uponcompletionofthecoursestudentshallbeableto: 

●​ Understandthebasicconceptsinbiopharmaceuticsandpharmacokinetics. 
●​ Useplasma data and derivethepharmacokinetic parameters todescribe the process ofdrug 

absorption, distribution, metabolism and elimination. 
●​ Criticallyevaluatebiopharmaceuticstudiesinvolvingdrugproductequivalency 
●​ Designandevaluatedosageregimensofthedrugsusingpharmacokineticand biopharmaceutic 

parameters. 
●​ Detectpotentialclinicalpharmacokineticproblemsandapplybasicpharmacokineticprinciples to solve 

them 
 
UNIT–I​ 10Hours 
IntroductiontoBiopharmaceutics 
Absorption: Mechanismsof drug absorptionthrough GIT,factors influencingdrugabsorption though GIT, 
absorption of drug from extra-vascular routes(Transmucosal& Transdermal),Distribution: Distribution of 
drugs Tissue permeability of drugs, binding of drugs, apparent, volume of drug 
distribution,proteinbindingofdrugs,factorsaffectingprotein-drugbinding.Kineticsofproteinbinding, Clinical 
significance of protein binding of drugs 

 
UNIT–II​ 10Hours 
Metabolism & Excretion:Drug metabolism and basic understanding of metabolic pathways. Renal 
excretionofdrugs,factorsaffectingrenalexcretionofdrugs,renalclearance,Nonrenalroutesofdrug excretion of 
drugs 
Bioavailability and Bioequivalence:Objectives of bioavailability studies, absolute and relative 
bioavailability,measurementofbioavailability,in-vitrodrugdissolutionmodels,bioequivalencestudies. 

 
UNIT–III​ 10Hours 
Pharmacokinetics: 
Introduction to Pharmacokinetics models, Compartment models, Non-compartment models, physiological 
models, One compartment open model. a. Intravenous Injection (Bolus) b. Intravenous 
infusion,extravascularadministrations,calculationsofKa,KE.Fromplasmaandurinaryexcretiondata 

 
UNIT–IV​ 08Hours 
Multicompartmentmodels:Twocompartmentopenmodel.IVbolus 
Multiple–DosageRegimens:RepititiveIntravenousinjections–OneCompartmentOpenModel 

 

 
UNIT–V​ 07Hours 
Nonlinear Pharmacokinetics: a. Introduction, b. Factors causing Non-linearity. c. Michaelis-menton 
method of estimating parameters, Biotransformation of drugs 

 



 

RECOMMENDEDBOOKS:(LatestEditions) 
1.​ BiopharmaceuticsandClinicalPharmacokineticsby,MiloGibaldi. 
2.​ BiopharmaceuticsandPharmacokinetics;ByRobertFNotari 
3.​ Appliedbiopharmaceuticsandpharmacokinetics,LeonShargelandAndrewB.C.YU4th edition, 

Prentice-Hall International edition. USA 
4.​ BiopharmaceuticsandPharmacokinetics-ATreatise,ByD.M.BrahmankarandSunilB. Jaiswal, Vallabh 

Prakashan Pitampura, Delhi 
5.​ VenkateswarluV.BiopharmaceuticsandPharmacokinetics,PharmaMedPress 
6.​ Pharmacokinetics:ByMiloGlbaldiDonald,R.MercelDekkerInc. 
7.​ Hand Book of Clinical Pharmacokinetics, By MiloGibaldi andLaurie Prescott by ADISHealth 

Science Press. 
8.​ Biopharmaceutics;BySwarbrick 
9.​ ClinicalPharmacokinetics,ConceptsandApplications:ByMalcolmRowlandand 
10.​ Thomas,N.Tozen,LeaandFebrger,Philadelphia,1995. 
11.​ Dissolution, Bioavailability and Bioequivalence, By Abdou H.M, Mack, Publishing Company, 

Pennsylvania 1989. 
12.​ BiopharmaceuticsandClinicalPharmacokinetics-Anintroduction4theditionRevisedand expanded by 

Rebort F Notari Marcel Dekker Inn, New York and Basel, 1987. 
13.​ Remington’sPharmaceuticalSciences,ByMackPublishingCompany,Pennsylvania. 
14.​ ExperimentalapproachestoBiopharmaceuticsandPharmacokinetics​ bySureshBanari, 

Pharmamed Press 
15.​ Textbook of Biopharmaceutics and Clinical Pharmacokinetics by Sarfaraz Niazi, Pharmamed 

Press. 

 



 

PS605:PHARMACEUTICALQUALITYASSURANCE(OpenElective-II) 
 
B.Pharm.IIIYearIISem.​ LTPC 

3104 
 
CourseObjectives:Thiscoursedealswiththevariousaspectsofqualitycontrolandqualityassurance aspects of 
pharmaceutical industries. It covers the important aspects like cGMP, QC tests, documentation, quality 
certifications and regulatory affairs. 

 
CourseOutcomes:Uponcompletionofthecoursestudentshallbeableto: 

●​ UnderstandthecGMPaspectsinapharmaceuticalindustry 
●​ Appreciatetheimportanceofdocumentation 
●​ Understandthescopeofqualitycertificationsapplicabletopharmaceuticalindustries 
●​ UnderstandtheresponsibilitiesofQA&QCdepartments 

 
UNIT–I​ 10Hours 
1.​ QualityAssuranceandQualityManagementconcepts:DefinitionandconceptofQuality 
control, Quality assurance and GMP 
2.​TotalQualityManagement(TQM):Definition,elements,philosophies 
3.​ ICHGuidelines:purpose, participants, process of harmonization, Briefoverview ofQSEM, with 
special emphasis on Q-series guidelines. 
4.​Qualitybydesign(QbD):Definition,overview,elementsofQbDprogram 
5.​ISO9000&ISO14000:Overview,Benefits,Elements 
6.​NABLaccreditation:BriefintroductionandPrinciples 

 
UNIT–II​ 10Hours 
1.​ Organization and personnel: Personnel responsibilities, training, hygiene and personal records. 
Premises:Design, construction and plant layout, maintenance, sanitation, environmental control, utilities 
and maintenance of sterile areas, control of contamination. 
2.​ Equipments and raw materials:Equipments selection, purchase specifications, maintenance, 
purchase specifications and maintenance of stores for raw materials. 

 
UNIT–III​ 10Hours 
QualityControl:Qualitycontroltestforcontainers(Glass&Plastic)andrubberclosures 
GoodLaboratoryPractices:GeneralProvisions,OrganizationandPersonnel,Facilities,Equipment, 
TestingFacilitiesOperation,TestandControlArticles,ProtocolforConductofaNonclinicalLaboratory Study, 
Records and Reports, Disqualification of Testing Facilities. 

 
UNIT–IV​ 08Hours 
1.​ Complaints:Complaintsandevaluationofcomplaints,Handlingofreturngood,recallingandwaste 
disposal. 
2.​ Document maintenance in pharmaceutical industry:Batch Formula Record, Master Formula. 
Record, SOP, Quality audit, Quality Review and Quality documentation, Reports and documents, 
distribution records. 

 
UNIT–V​ 07Hours 
1.​ Calibration and Validation: Introduction, definition and general principles of calibration, 
qualification and validation, importance and scope of validation, types of validation, validation master plan. 
Calibration of pH meter and UV-Visible spectrophotometer. 
2.​Warehousing:Goodwarehousingpractices. 

 



 

RECOMMENDEDBOOKS:(LatestEdition) 
1.​ QualityAssuranceGuidebyorganizationofPharmaceuticalProductsofIndia. 
2.​ GoodLaboratoryPracticeRegulations,2ndEdition,SandyWeinbergVol.69. 
3.​ QualityAssuranceofPharmaceuticals-AcompendiumofGuidelinesandrelatedmaterialsVol I WHO 

Publications. 
4.​ AguidetoTotalQualityManagement-KushikMaitraandSedhanKGhosh 
5.​ HowtoPracticeGMP’s–PPSharma. 
6.​ ISO9000andTotalQualityManagement–SadhankGGhosh 
7.​ The International Pharmacopoeia – Vol I, II, III, IV- General Methods of Analysis and Quality 

specification for Pharmaceutical Substances, Excipients and Dosage forms 
8.​ GoodlaboratoryPractices–MarcelDeckkerSeries 
9.​ ICHguidelines,ISO9000and14000guidelines 
10.​ PharmaceuticalQualityAssurancebyDr.SohanChiltlange 
11.​ ChowdaryKPR,ATextbookofPharmaceuticalQualityAssurance,PharmaMedPress 
12.​ PharmaceuticalQualityAssuranceandManagementbyK.P.Bhusari,PharmaMedPress 

 



 

PS606:PHARMACEUTICALBIOTECHNOLOGY(OpenElective-II) 
 
B.Pharm.IIIYearIISem.​ LTPC 

3104 
CourseObjectives: 

●​ Biotechnologyhasalongpromisetorevolutionizethebiologicalsciencesandtechnology. 
●​ Scientificapplicationofbiotechnologyinthefieldofgeneticengineering,medicineand fermentation 

technology makes the subject interesting. 
●​ Biotechnologyisleadingtonewbiologicalrevolutionsindiagnosis,preventionandcureof diseases, new 

and cheaper pharmaceutical drugs. 
●​ Biotechnologyhasalreadyproducedtransgeniccropsandanimalsandthefuturepromiseslot more. 
●​ Itisbasicallyaresearch-basedsubject. 

CourseOutcomes:Uponcompletionofthesubjectstudentshallbeableto; 
●​ UnderstandingtheimportanceofImmobilizedenzymesinPharmaceuticalIndustries 
●​ Geneticengineeringapplicationsinrelationtoproductionofpharmaceuticals 
●​ ImportanceofMonoclonalantibodiesinIndustries 
●​ Appreciatetheuseofmicroorganismsinfermentationtechnology 

 
UNIT–I​ 10Hours 

a.​ BriefintroductiontoBiotechnologywithreferencetoPharmaceuticalSciences. 
b.​ EnzymeBiotechnology-Methodsofenzymeimmobilizationandapplications. 
c.​ Biosensors-WorkingandapplicationsofbiosensorsinPharmaceuticalIndustries. 
d.​ BriefintroductiontoProteinEngineering. 
e.​ Useofmicrobesinindustry.ProductionofEnzymes-Generalconsideration-Amylase, Catalase, 

Peroxidase, Lipase, Protease, Penicillinase. 
f.​ Basicprinciplesofgeneticengineering. 

 
UNIT–II​ 10Hours 

a.​ Studyofcloningvectors,restrictionendonucleasesandDNAligase. 
b.​ RecombinantDNAtechnology.Applicationofgeneticengineeringinmedicine. 
c.​ ApplicationofrDNAtechnologyandgeneticengineeringintheproducts: 
d.​ a)Interferonb)Vaccines-hepatitis-Bc)Hormones-Insulin. 
e.​ BriefintroductiontoPCR 

 
UNIT–III​ 10Hours 

a.​ StructureofImmunoglobulins 
b.​ StructureandFunctionofMHC(MajorHistocompa 
c.​ Typesofimmunity-humoralimmunity,cellularimmunity 
d.​ Hypersensitivityreactions,ImmunestimulationandImmunesuppressions. 
e.​ Generalmethodofthepreparationofbacterialvaccines,toxoids,viralvaccine,antitoxins, 

serum-immune blood derivatives and other products relative to immunity. 
f.​ Storageconditionsandstabilityofofficialvaccines 
g.​ Hybridomatechnology-Production,PurificationandApplications 

 
UNIT–IV​ 08Hours 

a.​ Immunoblottingtechniques-ELISA,Westernblotting,Southernblotting. 
b.​ GeneticorganizationofEukaryotesandProkaryotes 
c.​ Microbialgeneticsincludingtransformation,transduction,conjugation,plasmidsand transposons. 
d.​ IntroductiontoMicrobialbiotransformationandapplications. 
e.​ Mutation. 

 



 

UNIT–V​ 07Hours 
a.​ Typesofmutation/mutants 
b.​ Fermentationmethodsandgeneralrequirements,studyofmedia,equipments,sterilization methods, 

aeration process, stirring. 
c.​ Largescaleproductionfermenterdesignanditsvariouscontrols. 
d.​ Studyoftheproductionof-penicillins,citricacid,VitaminB12,Glutamicacid,Griseofulvin, 

 
RECOMMENDEDBOOKS(Latestedition): 

1.​ B.R.GlickandJ.J.Pasternak:MolecularBiotechnology:PrinciplesandApplications 
2.​ ofRecombinantDNA:ASMPressWashingtonD.C. 
3.​ RAGoldshyet.al.,KubyImmunology. 
4.​ J.W.Goding:MonoclonalAntibodies. 
5.​ J.M.WalkerandE.B.Gingold:MolecularBiologyandBiotechnologybyRoyalSocietyof Chemistry. 
6.​ Zaborsky:ImmobilizedEnzymes,CRCPress,Degraland,Ohio. 
7.​ S.B.Primrose:MolecularBiotechnology(SecondEdition)BlackwellScientificPublication. 
8.​ StanburyF.,P.,WhitakarA.,andHallJ.,S.,Principlesoffermentationtechnology,2ndedition, Aditya 

books Ltd., New Delhi 
9.​ Nagori,FoundationsinPharmaceuticalBiotechnology,Rev.Ed.PharmaMedPress 
10.​ PharmaceuticalBiotechnologybyRaviKumarMaddali,PharmaMedPress 

 



 

PS607:BIOINFORMATICS(OpenElective-II) 
 
B.Pharm.IIIYearIISem.​ LTPC 

3104 
 
CourseObjective:Thissubjectisdesigntoimpartfundamentalknowledgeontheprinciplesof bioinformatics 

 
CourseOutcomes:Uponcompletionofthecoursethestudentabletounderstand 

●​ Foundationofbioinformatics 
●​ Sequencecomparisonsmethods 
●​ Genomicapplications 
●​ Proteomicandmetabolicapplications. 

 
UNIT–I 
Foundationsofbioinformatics 
​​ Bioinformatics-ahistoricalperspective 
​​ Bioinformaticsdata-nucleicacidsequence,proteinsequence,proteinstructure,genomevariation data, 

gene expression data, proteomic data, metabolic pathways and networks 
​​ Bioinformatics tools and resources- free online tolls, downloadablefree tools, software pakags, 

bioinformatics web portals 
​​ RoleofinternetinBioinformatics. 

 
UNIT- II 
Sequencecomparisonmethods 

​​Basicsofsequencealignment:Match,mismatch,gaps,scoringanalignment(gappenalties(linear & 
affine gap penalties), sequence relationships (sequence identity, similarity, homology, orthologs, 
paralogs & xenologs) 
​​DNA Vs protein sequence alignment (permissible replacement, similarity score, scoring matrices 
(PAM & BLOSUM) 

​​ multiple-sequencealignment(MSA):significanceofMSA 
 
UNIT–III 
GenomicApplications: 

​​Bioinformaticsfor genomesequencing,firstandnextgenerationmethodsofgenomesequencing, 
de-novo and reference based genome sequencing, genome assembly (reads, contigs &scaffolds) 
​​Transcript- profiling: expression microarrays (gene array& oligo array), transcriptome sequencing 
and RNA- seq analysis small RNA sequencing and analysis 

 
UNIT–IV 

​​Genomemapsanmarkers:identificationofmolecularmakers(SSR,STS&SNPmarkers),linkage Vs 
physical maps, displaying genome annotation using genome browsers 
​​Medicalapplicationofbioinformatics–understandingdiseasesandidentificationofdiseasegenes, 
disease diagnostics, overview of drug discovery, pharmacogenomics. 

 
UNIT–V 
Proteomicandmetabolomicapplications: 
​​ Proteinprofiling(2Dgels,proteinfingerprinting&identification),proteinstructureanalysis 
​​ Proteinstructure:structurevisualization 
​​ Protein:secondaryandtertiarystructureprediction(homologymodelling) 

 



 

RECOMMENDEDBOOKS(Latestedition): 
1.​ BioinformaticsbyB.G.Gurran,R.J.Walker,S.C.Bhatia.CBSPublishers. 
2.​ Bioinformatics:Skills&applicationsbyRastogi,CBSPublishers 
3.​ Bioinformatics:Sequence&genomeanalysisbymount,CBSPublishers 
4.​ BioinformaticsandbioprogrammingbyCNChaveli 
5.​ Bioinformatics(Basics,alogerthmasandapplicationsbyRuchisinghandRichaSharma 
6.​ EssentialBioinformaticsJinxiong 
7.​ DuraiAnandaKumarT.ElementaryPharmacoinformatics,PharmaMedPress 
8.​ KhanImtiyazAlam,ElementaryBioinformatics,PharmaMedPress 

 



 

PS608:SCREENINGMETHODSINPHARMACOLOGY(OpenElective-II) 
 
B.Pharm.IIIYearIISem.​ LTPC 

3104 
 
Course Objectives: The student is going to study about various techniques involved in screening of drugs 
for various pharmacological activities and guidelines for handling animals 

 
CourseOutcomes:Thissubjectisdesignedtoimparttheknowledgeonpreclinicalevaluationofdrugs 
andrecentexperimentaltechniquesinthedrugdiscoveryanddevelopment.Thesubjectcontenthelps thestudent 
tounderstandthemaintenance oflaboratory animals as per theguidelines. The expected outcome are – the 
students will know how to handle animals and know about various techniques for screening of drugs for 
different pharmacological activities and guidelines for regulations involved in screening of new drug 
molecules on animals. 

 
UNIT–I 
Care, handling and breeding technique of laboratory animals. Regulations for laboratory animals, 
CPSCEA guidelines, alternative to animal studies. 

 
UNIT–II 
Toxiciytest:OECDguidelines,determinationofLD50,acute,sub-acuteandchronictoxicitystudies. 

 
UNIT–III 
Organization of screening for pharmacological activity of new substances with emphasis on the evaluation 
of antipsychotics, antiepileptics and antidepressants. 

 
UNIT–IV 
Screeningmethodsforanti-diabetic,antiulcer,CHFandanti-hypertensivedrugs. 

 
UNIT–V 
Screeningmethodsforanti-inflammatory,analgesicsandantipyreticdrugs. 

 
RECOMMENDEDBOOKS(Latestedition): 

1.​ BiologicalstandardizationbyJ.H.BurnD.J.FinneyandI.G.Goodwin. 
2.​ ScreeningmethodsinPharmacologybyRobertTurner.A. 
3.​ MethodsinPharmacologybyArnoldSchwartz. 
4.​ PharmacologicalscreeningmethodsandToxicologybyASrinivasaRaoandN.Bhagya Lakshmi 
5.​ FundamentalsofexperimentalPharmacologybyM.N.Ghosh. 
6.​ ExperimentalPharmacologyforundergraduatesbyMCPrabhakara. 
7.​ DrugdiscoveryandEvaluationbyVogelH.G. 
8.​ ExperimentalPharmacologybyR.K.Goyal. 
9.​ PreclinicalevaluationofnewdrugsbyS.K.Gupta. 
10.​ PharmacologicalScreeningmethodsandToxicologybyA.SrinivasaRao 
11.​ HandbookofExperimentalPharmacology,SK.Kulkarni. 
12.​ PracticalPharmacologyandClinicalPharmacy,SK.Kulkarni,3rdEdition. 
13.​ ScreeningMethodsinPharmacology,RobertA.Turner. 
14.​ BodakheH.Surendra,GuidelinesandScreeningMethodsofPharmacology,PharmaMed Press 

 



 

PS609:MEDICINALCHEMISTRY-IILAB 
 
B.Pharm.IIIYearIISem.​ LTPC 

0042 
 
1.​ Preparationofdrugsandintermediates 

a.​ Benzocaine 
b.​ Sulphanilamide 
c.​ 7-Hydroxy,4-methylcoumarin 
d.​ Triphenylimidazole 
e.​ Tolbutamide 
f.​ PhenytoinSodium 
g.​ DiphenhydramineHCl 
h.​ 6-methylUracil 
i.​ Procaine 
j.​ PromethazineHCl 

 
2.​ Assayofdrugs 

a.​ Isonicotinicacidhydrazide 
b.​ Metronidazole 
c.​ Chlorpheniraminemaleate 
d.​ QuinidineSulphate 
e.​ Acetazolamide 
f.​ Omeprazole 

 
3.​ Preparation of medicinally important compounds or intermediates by Microwave irradiation technique 
4.​ Drawingstructuresandreactionsusingchemdraw® 
5.​ DeterminationofphysicochemicalpropertiessuchaslogP,clogP,MR,Molecularweight,Hydrogen bond 

donors and acceptors for class of drugs course content using drug design software Drug likeliness 
screening (Lipinskies RO5) 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ IndianPharmacopoeia. 
2.​ Textbookofpracticalorganicchemistry-A.I.Vogel. 
3.​ DuraiAnandaKumarT.ExperimentalOrganicandMedicinalChemistryPrinciples&Practice, Pharma 

Med Press. 

 



 

PS610:PHARMACOLOGY-IIILAB 
 
B.Pharm.IIIYearIISem.​ LTPC 

0042 
 
ListofExperiments: 

1.​ Dosecalculationinpharmacologicalexperiments 
2.​ Antiallergicactivitybymastcellstabilizationassay 
3.​ Study of anti-ulcer activity of a drug using pylorus ligand (SHAY) rat model and NSAIDS induced 

ulcer model. 
4.​ Studyofeffectofdrugsongastrointestinalmotility 
5.​ Effectofagonistandantagonistsonguineapigileum 
6.​ Estimationofserumbiochemicalparametersbyusingsemi-autoanalyser 
7.​ Effectofsalinepurgativeonfrogintestine 
8.​ Insulinhypoglycemiceffectinrabbit 
9.​ Testforpyrogens(rabbitmethod) 
10.​ Determinationofacuteoraltoxicity(LD50)ofadrugfromagivendata 
11.​ Determinationofacuteskinirritation/corrosionofatestsubstance 
12.​ Determinationofacuteeyeirritation/corrosionofatestsubstance 
13.​ Calculationofpharmacokineticparametersfromagivendata 
14.​ Biostatisticsmethodsinexperimentalpharmacology(student’sttest,ANOVA) 
15.​ Biostatistics methods in experimental pharmacology (Chi square test, Wilcoxon Signed Rank test) 

 
*Experimentsaredemonstratedbysimulatedexperiments/videos 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ APracticalbookofPharmacologybyDr.RameshAlluri 
2.​ GhoshMN.FundamentalsofExperimentalPharmacology.Hilton&Company,Kolkata, 
3.​ KulkarniSK.Handbookofexperimentalpharmacology.VallabhPrakashan, 

 



 

PS611:HERBALDRUGTECHNOLOGYLAB 
 
B.Pharm.IIIYearIISem.​ LTPC 

0042 
 
ListofExperiments: 

1.​ Toperformpreliminaryphytochemicalscreeningofcrudedrugs. 
2.​ Evaluationofexcipientsofnaturalorigin 
3.​ Incorporationofpreparedandstandardizedextractincosmeticsformulationslikecreams, lotions, 

Shampoos and their evaluation. 
4.​ IncorporationofpreparedandstandardizedextractincosmeticsformulationslikeSyrups, Mixtures and 

tablets and their evaluations as per pharmacopoeial requirements 
5.​ MonographanalysisofherbaldrugsfromrecentPharmacopoeias 
6.​ DeterminationofAldehydecontent 
7.​ Determinationofphenoliccontent 
8.​ Determinationoftotalalkaloids 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ Mukherjee, P.W. Quality Control of Herbal Drugs: An Approach to Evaluation of Botanicals. 
Business Horizons Publishers, New Delhi, India, 2002. 

2.​ MandalVivekananda,QuickReviewonHerbalDrugTechnology,PharmaMedPress 

 



 

PS612:BIOPHARMACEUTICSANDPHARMACOKINETICSLAB 
 
B.Pharm.IIIYearIISem.​ LTPC 

0042 
 
ListofExperiments: 

1.​ Dissolutionexperimentalstudyofinfluenceofdisintegration 
2.​ Drug release from semisolids (Agar diffusionusingpetri dishes, Salicylic acid release from 

semisolid dosage form 
3.​ Studyofpermeabilityofdrugsusingdialysistubes/Sac 
4.​ Drugpermeationacrossmembranesusingdiffusioncells(franzdiffusioncells) 
5.​ CalculationofallPharmacokineticparametersfollowingthebelowrateofadministration 

a)​ IVbolus/Plasma 
b)​ IVbolus/Urine 
c)​ Extravascular/Plasma 
d)​ Extravascular/Urine 
e)​ NoncompartmentPharmacokineticsExtravascular/Plasma 

 
ReferenceBooks 
1)​ExperimentalapproachestoBiopharmaceuticsandPharmacokineticsbyBandariSuresh 
2)​BiopharmaceuticsandPharmacokineticslabmanual,byDachinamurthy 

 



 

*MC600:HUMANVALUESANDPROFESSIONALETHICS 
 
B.Pharm.IIIYearIISem.​ LTPC 

1000 
 
CourseObjective: To enablethe students to imbibeandinternalize the Values and Ethical Behavior in the 
personal and Professional lives. 

 
CourseOutcome:ThestudentswillunderstandtheimportanceofValuesandEthicsintheirpersonal lives and 
professional careers. The students will learn the rights and responsibilities as anemployee, team member 
and a global citizen. 

 
UNIT-I 
Introduction to Professional Ethics: Basic Concepts, Governing Ethics, Personal& Professional Ethics, 
Ethical Dilemmas, Life Skills, Emotional Intelligence, Thoughts of Ethics, Value Education, 
DimensionsofEthics,Professionand professionalism,ProfessionalAssociations,ProfessionalRisks, 
Professional Accountabilities, Professional Success, Ethics and Profession. 

 
UNIT–II 
Basic Theories:Basic Ethical Principles, Moral Developments, Deontology, Utilitarianism, Virtue 
Theory,Rights Theory,CasuistTheory, MoralAbsolution,MoralRationalism,MoralPluralism, Ethical Egoism, 
Feminist Consequentialism, Moral Issues, Moral Dilemmas, Moral Autonomy. 

 
UNIT–III 
Professional ethicsinpharmacy: generalintroduction to codeof pharmaceuticalethics,objectives, 
pharmacists in relation to his job, his trade, to his profession and relation to medicinal professions. 
Pharmacists’ oath. 

 
UNIT–IV 
Work Place Rights& Responsibilities, Ethics in changing domains of Research, Engineers and Managers; 
Organizational Complaint Procedure, difference of Professional Judgment within the Nuclear Regulatory 
Commission (NRC), the Hanford Nuclear Reservation. 
Ethicsinchangingdomainsofresearch-TheUSgovernment widedefinitionofresearchmisconduct, research 
misconduct distinguished from mistakes and errors, recent history of attention to research 
misconduct,theemergingemphasisonunderstandingandfosteringresponsibleconduct,responsible 
authorship, reviewing & editing. 

 
UNIT–V 
Global issues in Professional Ethics: Introduction – Current Scenario, Technology Globalization of MNCs, 
International Trade, World Summits, Issues, Business Ethics andCorporate Governance, Sustainable 
Development Ecosystem, Energy Concerns, Ozone Deflection, Pollution, Ethics in Manufacturing and 
Marketing, Media Ethics; War Ethics; Bio Ethics, Intellectual Property Rights. 

 
TEXTBOOKS: 

1.​ ProfessionalEthics:R.Subramanian,OxfordUniversityPress,2015. 
2.​ Ethics in Engineering Practice & Research, Caroline Whitbeck, 2e, Cambridge University Press 

2015. 
3.​ IndianCultureValuesandProfessionalEthicsbyP.S.R.Murty,BSPublications 

 
REFERENCEBOOKS: 

1.​ EngineeringEthics,ConceptsCases:CharlesEHarrisJr.,MichaelSPritchard,MichaelJ Rabins, 4e , 
Cengage learning, 2015. 

2.​ BusinessEthicsconcepts&Cases:ManuelGVelasquez,6e,PHI,2008. 
3.​ ForensicPharmacybyDr.Kokate 
4.​ ForensicPharmacybyBhaskarChaurasia 

 



 

PS701:INSTRUMENTALMETHODSOFANALYSIS 
 
B.Pharm.IVYearISem.​ LTPC 

3104 
CourseObjectives: Thissubjectdealswiththeapplicationofinstrumentalmethodsinqualitativeand quantitative 
analysis of drugs. This subject is designed to impart a fundamental knowledge on the 
principlesandinstrumentationofspectroscopicandchromatographictechnique.Thisalsoemphasizes 
ontheoreticalandpracticalknowledgeonmodernanalyticalinstrumentsthatareusedfordrugtesting. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto: 

•​ Understandtheinteractionofmatterwithelectromagneticradiationsanditsapplicationsindrug analysis 
•​ Understandthechromatographicseparationandanalysisofdrugs. 
•​ Performquantitative&qualitativeanalysisofdrugsusingvariousanalyticalinstruments. 

 
UNIT–I​ 10Hours 
1.​ UVVisiblespectroscopy 
Electronictransitions,chromophores,auxochromes,spectralshifts,solventeffectonabsorption spectra, Beer 
and Lambert’s law, Derivation and deviations. 
Instrumentation-Sourcesofradiation,wavelengthselectors,samplecells,detectors-Phototube, Photomultiplier 
tube, Photo voltaic cell, Silicon Photodiode. 
Applications-Spectrophotometrictitrations,Singlecomponentandmulticomponentanalysis 
2.​ Fluorimetry 
Theory, Concepts of singlet, doublet and triplet electronic states, internal and external conversions, factors 
affecting fluorescence, quenching, instrumentation and applications 

 
UNIT–II​ 10Hours 
1.​ IRspectroscopy 

Introduction, fundamentalmodes of vibrations in poly atomicmolecules, sample handling, factors 
affecting vibrations 
Instrumentation - Sources of radiation, wavelength selectors, detectors - Golay cell, Bolometer, Thermocouple, 
Thermistor, Pyroelectric detector and applications 

2.​ FlamePhotometry-Principle,interferences,instrumentationandapplications 
3.​ Atomicabsorptionspectroscopy-Principle,interferences,instrumentationandapplications 
4.​ Nepheloturbidometry-Principle,instrumentationandapplications 

 
UNIT–III​ 10Hours 
Introductiontochromatography 
1.​ Adsorption and partition column chromatography- Methodology, advantages, disadvantages and 

applications. 
2.​ Thinlayerchromatography-Introduction,Principle,Methodology,Rfvalues,advantages, disadvantages 

and applications. 
3.​ Paperchromatography-Introduction,methodology,developmenttechniques,advantages, 

disadvantages and applications 
4.​ Electrophoresis–Introduction,factorsaffectingelectrophoreticmobility,Techniquesofpaper,gel, capillary 

electrophoresis, applications 
 
UNIT–IV​ 08Hours 
1.​ Gaschromatography-Introduction,theory,instrumentation,derivatization,temperature programming, 

advantages, disadvantages and applications 
2.​ Highperformanceliquidchromatography(HPLC)-Introduction,theory,instrumentation, advantages 

and applications. 

 



 

UNIT–V​ 07Hours 
1.​ Ionexchangechromatography-Introduction,classification,ionexchangeresins,properties, 

mechanismof ion exchangeprocess,factorsaffecting ionexchange,methodology and applications 
2.​ Gelchromatography-Introduction,theory,instrumentationandapplications 
3.​ Affinitychromatography-Introduction,theory,instrumentationandapplications 

 
RECOMMENDEDBOOKS(LatestEditions): 

1.​ InstrumentalMethodsofChemicalAnalysisbyB.KSharma 
2.​ OrganicspectroscopybyY.RSharma 
3.​ TextbookofPharmaceuticalAnalysisbyKennethA.Connors 
4.​ Vogel’sTextbookofQuantitativeChemicalAnalysisbyA.I.Vogel 
5.​ PracticalPharmaceuticalChemistrybyA.H.BeckettandJ.B.Stenlake 
6.​ OrganicChemistrybyI.L.Finar 
7.​ OrganicspectroscopybyWilliamKemp 
8.​ QuantitativeAnalysisofDrugsbyD.C.Garrett 
9.​ QuantitativeAnalysisofDrugsinPharmaceuticalFormulationsbyP.D.Sethi 
10.​ SpectrophotometricidentificationofOrganicCompoundsbySilverstein 
11.​ VidyaSagar,InstrumentalMethodsofDrugAnalysis,PharmaMedPress 

 



 

PS702:INDUSTRIALPHARMACY-II 
 
B.Pharm.IVYearISem.​ LTPC 

3104 
 
Course Objectives: This course is designed to impart fundamental knowledge on pharmaceutical product 
Commercialization from laboratory to market 

 
CourseOutcomes:Uponcompletionofthecourse,thestudentshallbeableto: 

•​ Knowtheprocessofpilotplantandscaleupofpharmaceuticaldosageforms 
•​ Understandtheprocessoftechnologytransferfromlabscaletocommercialbatch 
•​ KnowdifferentlawsandactsthatregulatepharmaceuticalindustryinIndiaandUS 
•​ Understandtheapprovalprocessandregulatoryrequirementsfordrugproducts 

 
UNIT–I​ 10Hours 
Pilot plant scale up techniques: General considerations - including significance of personnel 
requirements, space requirements, raw materials, Pilotplant scale up considerations for solids, liquid 
orals,semisolidsandrelevantdocumentation,SUPACguidelines,IntroductiontoPlatformtechnology 
Plantlocation,industrialhazardsandplantsafety:PlantLayout,utilitiesandservices,Mechanical hazards, 
Chemical hazards, Fire hazards, explosive hazards and their safety. 
Materials of pharmaceutical plant construction, Corrosion and its prevention: Factors affecting 
during materials selected for Pharmaceutical plant construction, Theories of corrosion, types of corrosion 
and there prevention. Ferrous and nonferrous metals, inorganic and organic non metals. 
Materialhandlingsystems:Objectives&applicationsofMaterialhandlingsystems,differenttypesof conveyors 
such as belt, screw and pneumatic conveyors. 

 
UNIT–II​ 10Hours 
Technology development and transfer: WHO guidelines for Technology Transfer: Terminologies, 
Technology transfer protocol, Quality risk management, Transfer from R & D to production (Process, 
packaging and cleaning), Granularity of TT Process (API, excipients, finished products, packing materials) 
Documentation, Premises and equipments, qualification and validation, quality control, analytical method 
transfer, Approved regulatory bodies and agencies, Commercialization - practical aspects and problems 
(case studies), TOT agencies in India - APCTD, NRDC, TIFAC, BCIL, TBSE / SIDBI; Technology of 
Transfer (TOT) related documentation - confidentiality agreements, licensing, MoUs, legal issues 

 
UNIT–III​ 10Hours 
1.​ Regulatoryaffairs:Introduction,HistoricaloverviewofRegulatoryAffairs,Regulatoryauthorities, Role of 

Regulatory affairs department, Responsibility of Regulatory Affairs Professionals 
2.​ Regulatory requirements for drug approval:Drug Development Teams, Non-Clinical Drug 

Development, Pharmacology, Drug Metabolism and Toxicology, General considerations of 
InvestigationalNewDrug(IND)Application,Investigator’sBrochure(IB)andNewDrugApplication 
(NDA),Clinicalresearch/BEstudies,ClinicalResearchProtocols,BiostatisticsinPharmaceutical Product 
Development, Data Presentation for FDA Submissions, Management of Clinical Studies. 

 
UNIT–IV​ 08Hours 
Quality management systems:Quality management & Certifications: Concept of Quality, Total Quality 
Management, Quality by design, Six Sigma concept, Out of Specifications (OOS), Change control, 
Introduction to ISO 9000 series of quality systems standards, ISO 14000, NABL, GLP 

 



 

UNIT–V​ 07Hours 
Indian Regulatory Requirements: CentralDrug Standard Control Organization (CDSCO) and State 
LicensingAuthority:Organization,Responsibilities,CommonTechnicalDocument(CTD),Certificateof 
Pharmaceutical Product (COPP), Regulatory requirements and approval procedures for New Drugs. 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ InternationalRegulatoryAffairsUpdates,2005.availableathttp://www.iraup.com/about.php 
2.​ DouglasJPisanoandDavidS.Mantus.TextbookofFDARegulatoryAffairsAGuidefor Prescription Drugs, 

Medical Devices, and Biologics’ 2ndEdition. 
3.​ RegulatoryAffairsbroughtbylearningplus,inc.availableathttp.//www.cgmp.com/ra.htm. 
4.​ IndustrialPharmacybyRoopaKKhar,S.PVyas,FarhanJAhmed,GauravKJain,4thEdition 
5.​ IndustrialPharmacy:AComprehensiveApproachbyTripathiDK,PharmamedPress 

 

http://www.iraup.com/about.php
http://www.cgmp.com/ra.htm


 

PS703:PHARMACYPRACTICE 
 
B.Pharm.IVYearISem.​ LTPC 

3104 
 
CourseObjectives:Inthe changingscenarioofpharmacypracticeinIndia,forsuccessfulpracticeof Hospital 
Pharmacy, the students are required to learn various skills like drug distribution, drug information, and 
therapeutic drug monitoring for improved patient care. In community pharmacy, students will be learning 
various skills such as dispensing safe medication and patient counselling. 

 
CourseOutcomes:Uponcompletionofthecourse,thestudentshallbeableto: 

•​ Knowvariousdrugdistributionmethodsinahospital 
•​ Appreciatethepharmacystoresmanagementandinventorycontrol 
•​ Monitordrugtherapyofpatientthroughmedicationchartreviewandclinicalreview 
•​ Knowpharmaceuticalcareservices 
•​ dopatientcounsellingincommunitypharmacy 

 
UNIT–I​ 10Hours 
1.​ Hospitalandit’sorganization 

Definition, Classification of hospital- Primary, Secondary and Tertiary hospitals, Classification based 
on clinical and non- clinical basis, Organization Structure of a Hospital, and Medical staffs involved in 
the hospital and their functions. 

2.​ Hospitalpharmacyanditsorganization 
Definition, functions of hospital pharmacy, Organization structure, Location, Layout and staff 
requirements, and Responsibilities and functions of hospital pharmacists. 

3.​ CommunityPharmacy 
Organization and structure of retail and wholesale drug store, types and design, Legal requirements 
for establishment and maintenance of a drug store, Dispensing of proprietary products, maintenance 
of records of retail and wholesale drug store. 

 
UNIT–II​ 10Hours 
1.​ Drugdistributionsysteminahospital 

Dispensingofdrugstoinpatients,typesofdrugdistributionsystems,chargingpolicyandlabelling, dispensing 
of drugs to ambulatory patients, and Dispensing of controlled drugs. 

2.​ Therapeuticdrugmonitoring 
Need for Therapeutic Drug Monitoring, Factors to be considered during the Therapeutic Drug 
Monitoring, and Indian scenario for Therapeutic Drug Monitoring. 

3.​ Communitypharmacymanagement 
Financial,materials,staff,andinfrastructurerequirements. 

 
UNIT–III​ 10Hours 
1.​ Druginformationservices 

Drug and Poison information centre, Sources of drug information, Computerized services, and storage 
and retrieval of information. 

2.​ Patientcounselling 
Definition of patient counselling; steps involved in patient counseling, and Special cases that require 
the pharmacist 

3.​ Educationandtrainingprograminthehospital 
Role of pharmacist in theeducation and training program, Internal and external training program, 
Services to the nursing homes/clinics, Code of ethics for community pharmacy, and Role of 
pharmacist in the interdepartmental communication and community health education. 

 



 

UNIT–IV​ 08Hours 
1.​ ClinicalPharmacy 

Introduction to Clinical Pharmacy, Concept of clinical pharmacy, functions and responsibilities of 
clinicalpharmacist,Drugtherapymonitoring-medicationchartreview,clinicalreview,pharmacist 
intervention, Ward round participation, Medication history and Pharmaceutical care. 

2.​ Overthecounter(OTC)sales 
Introduction and sale of over the counter, and Rational use of common over the counter medications. 

 
UNIT–V​ 07Hours 
Drugstoremanagementandinventorycontrol 
Organizationofdrugstore,typesofmaterialsstockedandstorageconditions,Purchaseandinventory control: 
principles, purchase procedure, purchase order, procurement and stocking, Economic order quantity, 
Reorder quantity level, and Methods used for the analysis of the drug expenditure 

 
RECOMMENDEDBOOKS(LatestEdition): 

1.​ MerchantS.H.andDr.J.S.Quadry.Atextbookofhospitalpharmacy,4thed.Ahmadabad:B.S. Shah 
Prakakshan; 2001. 

2.​ ParthasarathiG,KarinNyfort-Hansen,MilapCNahata.AtextbookofClinicalPharmacy 
Practice-essentialconceptsandskills,1sted.Chennai:OrientLongmanPrivateLimited;2004. 

3.​ WilliamE.Hassan.Hospitalpharmacy,5thed.Philadelphia:Lea&Febiger;1986. 
4.​ TipnisBajaj.HospitalPharmacy,1sted.Maharashtra:CareerPublications;2008. 
5.​ ScottLT.Basicskillsininterpretinglaboratorydata,4thed.AmericanSocietyofHealthSystem 

Pharmacists Inc; 2009. 
6.​ Parmar N. S. Health Education and Community Pharmacy, 18thed. India: CBS Publishers & 

Distributers; 2008. 
7.​ Balasubramanian,PharmacyPractice,PharmaMedPress 
8.​ BariB.Sanjay,PharmacyPractice:EssentialsofHospital,ClinicalandCommunityPharmacy, Pharma 

Med Press 
9.​ PatientAssessmentinPharmacy,byYolandaMH 
10.​ Patient Communication for Pharmacy: A Case-Study Approach on Theory and Practice, Min Liu, 

Lakesha M. Butler 
11.​ FundamentalSkillsforPatient CareinPharmacyPracticebyColleenDohertyLauster,Sneha Baxi 

Srivastava 

 



 

PS704:MEDICINALCHEMISTRY–III 
 
B.Pharm.IVYearISem.​ LTPC 

3104 
 
Course Objectives: This subject is designed to impart fundamental knowledge on the structure, 
chemistryandtherapeuticvalueofdrugs.Thesubjectemphasisonmoderntechniquesofrationaldrug design like 
quantitative structure activity relationship (QSAR), Prodrug concept, combinatorial chemistry 
andComputeraideddrugdesign(CADD).Thesubjectalsoemphasizesonthechemistry,mechanism of action, 
metabolism, adverse effects, Structure Activity Relationships (SAR), therapeutic uses and synthesis of 
important drugs. 

 
CourseOutcomes:Uponcompletionofthecoursestudentshallbeableto 

●​ Understandtheimportanceofdrugdesignanddifferenttechniquesofdrugdesign. 
●​ Understandthechemistryofdrugswithrespecttotheirbiologicalactivity. 
●​ Knowthemetabolism,adverseeffectsandtherapeuticvalueofdrugs. 
●​ KnowtheimportanceofSARofdrugs. 

 
Study of the development of the following classes of drugs, Classification, mechanism of action, 
uses of drugs mentioned in the course, Structure activity relationship of selective class of drugsas 
specified in the course and synthesis of drugs superscripted by (*) 

 
UNIT–I​ 10Hours 
AntibioticsI: 
Historicalbackground,Nomenclature,Stereochemistry,Structureactivityrelationship,Chemical degradation 
classification and important products of the following classes. 
Beta-Lactamantibiotics:Penicillin,Cephalosporins,Beta-Lactamaseinhibitors,Monobactams 
Aminoglycosides:Streptomycin,Neomycin,Kanamycin 
Tetracyclines:Tetracycline,Oxytetracycline,Chlortetracycline,Minocycline,Doxycycline 

 
UNIT–II​ 10Hours 
AntibioticsII: 
Historicalbackground,Nomenclature,Stereochemistry,Structureactivityrelationship,Chemical degradation, 
classification and important products of the following classes. 
Macrolide:ErythromycinClarithromycin,Azithromycin. 
Miscellaneous:Chloramphenicol*,Clindamycin. 
Antimalarials:Etiologyofmalaria. 
Quinolines: SAR, Quinine sulphate, Chloroquine*, Amodiaquine, Primaquine phosphate, 
Pamaquine*,Quinacrine hydrochloride, Mefloquine. 
Biguanidesanddihydrotriazines:Cycloguanilpamoate,Proguanil. 
Miscellaneous:Pyrimethamine,Artesunete,Artemether,Atovoquone. 

 
UNIT–III​ 10Hours 
Anti-tubercularAgents 
Synthetic anti tubercular agents:Isoniazid*, Ethionamide, Ethambutol, Pyrazinamide, Para amino 
salicylic acid.* 
Anti-tubercularantibiotics:Rifampicin,Rifabutin,CycloserineStreptomycine,Capreomycinsulphate. 
Urinarytractanti-infectiveagents 
Quinolones:SAR of quinolones, Nalidixic Acid, Norfloxacin, Enoxacin, 
Ciprofloxacin*,Ofloxacin,Lomefloxacin,Sparfloxacin,Gatifloxacin,Moxifloxacin 
Miscellaneous: Furazolidine, Nitrofurantoin*, Methanamine. 
Antiviralagents:Amantadinehydrochloride,Rimantadinehydrochloride,Idoxuridinetrifluoride, 

 



 

Acyclovir*, Gancyclovir, Zidovudine, Didanosine, Zalcitabine, Lamivudine, Loviride, Delavirding, Ribavirin, 
Saquinavir, Indinavir, Ritonavir. 

 
UNIT–IV​ 08Hours 
Antifungalagents: 
Antifungalantibiotics:Amphotericin-B,Nystatin,Natamycin,Griseofulvin. 
Synthetic Antifungal agents:Clotrimazole, Econazole, Butoconazole, Oxiconazole Tioconozole, 
Miconazole*, Ketoconazole, Terconazole, Itraconazole, Fluconazole, Naftifine hydrochloride, Tolnaftate*. 
Anti-protozoalAgents:Metronidazole*,Tinidazole,Ornidazole,Diloxanide,Iodoquinol,Pentamidine 
Isethionate, Atovaquone, Eflornithine. 
Anthelmintics:Diethylcarbamazine citrate*, Thiabendazole, Mebendazole*, Albendazole, Niclosamide, 
Oxamniquine, Praziquantal, Ivermectin. 
SulphonamidesandSulfones 
Historicaldevelopment,chemistry,classificationandSARofSulfonamides: 
Sulphamethizole,Sulfisoxazole,Sulphamethizine,Sulfacetamide*,Sulphapyridine,Sulfamethoxaole*, 
Sulphadiazine, Mefenide acetate, Sulfasalazine. 
Folatereductaseinhibitors:Trimethoprim*,Cotrimoxazole. 
Sulfones:Dapsone*. 

 
UNIT–V​ 07Hours 
DrugsactingonEndocrinesystem 
Nomenclature,Stereochemistryandmetabolismofsteroids 
Sexhormones:Testosterone,Nandralone,Progestrones,Oestriol,Oestradiol,Oestrione,Diethyl stilbestrol. 
Drugsforerectiledysfunction:Sildenafil,Tadalafil. 
Oralcontraceptives:Mifepristone,Norgestril,Levonorgestrol 
Corticosteroids:Cortisone,Hydrocortisone,Prednisolone,Betamethasone,Dexamethasone 
Thyroidandantithyroiddrugs:L-Thyroxine,L-Thyronine,Propylthiouracil,Methimazole. 

 
RECOMMENDEDBOOKS(LatestEditions) 

1.​ WilsonandGiswold’sOrganicmedicinalandPharmaceuticalChemistry. 
2.​ Foye’sPrinciplesofMedicinalChemistry. 
3.​ Burger’sMedicinalChemistry,VolItoIV. 
4.​ Introductiontoprinciplesofdrugdesign-SmithandWilliams. 
5.​ Remington’sPharmaceuticalSciences. 
6.​ Martindale’sextrapharmacopoeia. 
7.​ OrganicChemistrybyI.L.Finar,Vol.II. 
8.​ TheOrganicChemistryofDrugSynthesisbyLednicer,Vol.1-5. 
9.​ IndianPharmacopoeia. 

10.​ Textbookofpracticalorganicchemistry-A.I.Vogel. 
11.​ S.P.VyasandR.K.Khar,ControlledDrugDelivery-conceptsandadvances,Vallabh Prakashan, New 

Delhi, 1stedition 2002. 
12.​ DuraiAnandaKumarT.ExperimentalOrganicandMedicinalChemistryPrinciples&Practice, Pharma 

Med Press 

 



 

PS705:PHARMACEUTICALMARKETING(OpenElective-III) 
 
B.Pharm.IVYearI Sem.​ LTPC 

3104 
 
CourseObjectives:Thepharmaceuticalindustrynotonlyneedshighlyqualifiedresearchers,chemist, technical 
people but also requires skilled managers who can take the industry forward by managing 
andtakingthecomplexdecisionswhichareimperativeforthegrowthoftheindustry.Sales&Marketing which 
grooms the people for taking a challenging role in Sales and Product management. 

 
Course Outcome: Provide an understanding of marketing concepts and techniquesand the applicationof 
the same in the pharmaceutical industry. 

 
UNIT–I​ 10Hours 
Marketing:Definition, general concepts, and scope of marketing; Distinction between marketing& selling; 
Marketing environment; Industry and competitive analysis; Analyzing consumer buying behavior; industrial 
buying behavior. 
Pharmaceutical market:Quantitative and qualitative aspects; size and composition of the market; 
demographic descriptions and socio-psychological characteristics of the consumer; market segmentation& 
targeting. Consumer profile;Motivation and prescribinghabits ofthephysician; patients'choice of physician 
and retail pharmacist. Analyzing the Market; Role of market research. 

 
UNIT–II​ 10Hours 
Productdecision:Meaning,Classification,productlineandproductmixdecisions,productlifecycle, product 
portfolio analysis; product positioning; New product decisions; Product branding, packaging and labeling 
decisions, Product management in pharmaceutical industry. 

 
UNIT–III​ 10Hours 
Promotion:Meaningandmethods,determinantsofpromotionalmix,promotionalbudget;Anoverview of 
personal selling, advertising, direct mail, journals, sampling, retailing, medical exhibition, public relations, 
online promotional techniques for OTC Products. 

 
UNIT–IV​ 10Hours 
Pharmaceutical marketing channels:Designing channel, channel members, selecting the appropriate 
channel, conflict in channels, physical distribution management: Strategic importance, tasks in physical 
distribution management. 
Professionalsalesrepresentative(PSR):DutiesofPSR,purposeofdetailing,selectionandtraining, 
supervising,normsfor customer calls, motivating, evaluating,compensation andfuture prospects of the 
PSR. 

 
UNIT–V​ 10Hours 
Pricing: Meaning,importance,objectives, determinantsofprice; pricingmethods and strategies,issues 
inpricemanagementinpharmaceuticalindustry.AnoverviewofDPCO(DrugPriceControlOrder)and NPPA 
(National Pharmaceutical Pricing Authority). 
Emerging concepts in marketing: Vertical & Horizontal Marketing; Rural Marketing; Consumerism; 
Industrial Marketing; Global Marketing. 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ PhilipKotlerandKevinLaneKeller:MarketingManagement,PrenticeHallofIndia,NewDelhi 
2.​ Walker,Boydand Larreche:Marketing Strategy- PlanningandImplementation,TataMcGraw Hill, New 

Delhi. 
3.​ SubbaRaoChanganti,PharmaceuticalMarketinginIndia,PharmaMedPress 

 



 

4.​ DhruvGrewalandMichaelLevy:Marketing,TataMcGrawHill 
5.​ ArunKumarandNMenakshi:MarketingManagement,VikasPublishing,India 
6.​ RajanSaxena:MarketingManagement;TataMCGraw-Hill(IndiaEdition) 
7.​ Ramaswamy,U.S&Nanakamari,S:MarketingManagement:GlobalPerspective,Indian Context, 

Macmillan India, New Delhi. 
8.​ Shanker,Ravi:ServiceMarketing,ExcellBooks,NewDelhi 
9.​ SmartaRajaB.StrategicPharmaceuticalMarketing,PharmaMedPress 

 



 

PS706:PHARMACEUTICALREGULATORYSCIENCE(OpenElective-III) 
 
B.Pharm.IVYearISem.​ LTPC 

3104 
 
Course Objectives: This course is designed to impart the fundamental knowledge on the regulatory 
requirements for approval of new drugs, drug products in regulated countries like US, EU, Japan, Australia 
and Canada. It prepares the students to learn in detail on the regulatory requirements, 
documentationrequirements,andregistrationproceduresformarketingthedrugproductsinregulated countries. 

 
CourseOutcomes:Uponcompletionofthesubjectstudentshallbeableto: 

•​ Knowabouttheprocessofdrugdiscoveryanddevelopment 
•​ Knowtheregulatoryauthoritiesandagenciesgoverningthemanufactureandsaleofpharmaceuticals 
•​ KnowtheregulatoryapprovalprocessandtheirregistrationinIndianandinternationalmarkets 

 
UNIT–I​ 10Hours 
NewDrugDiscoveryanddevelopment 
Stagesofdrugdiscovery,Drugdevelopmentprocess,pre-clinicalstudies,non-clinicalactivities,clinical studies, 
Innovator and generics, Concept of generics, Generic drug product development. 

 
UNIT–II​ 10Hours 
Regulatory Approval Process:Approval processes and timelines involved in Investigational New 
Drug(IND),NewDrugApplication(NDA),AbbreviatedNewDrugApplication(ANDA)inUS.Changes to an 
approved NDA / ANDA. 
Regulatoryauthoritiesandagencies:OverviewofregulatoryauthoritiesofUnitedStates,European Union, 
Australia, Japan, Canada (Organization structure and types of applications) 

 
UNIT–III​ 10Hours 
Registration of Indian drug product in overseas market: Procedure for export of pharmaceutical 
products, Technical documentation, Drug Master Files (DMF), Common Technical Document (CTD), 
electronic Common Technical Document (eCTD), ASEAN Common Technical Document (ACTD) 
research. 

 
UNIT–IV​ 08Hours 
Clinical trials:Developing clinical trial protocols, Institutional Review Board / Independent Ethics 
committee - formation and working procedures, Informed consent process and procedures, GCP 
obligations of Investigators, sponsors& Monitors, Managing and Monitoring clinical trials, 
Pharmacovigilance - safety monitoring in clinical trials 

 
UNIT–V​ 07Hours 
RegulatoryConcepts:Basicterminologies,guidance,guidelines,regulations,lawsandacts,Orange book, 
Federal Register, Code of Federal Regulatory, Purple book 

 
RECOMMENDEDBOOKS(Latestedition): 

1.​ DrugRegulatoryAffairsbySachinItkar,Dr.N.S.Vyawahare,NiraliPrakashan. 
2.​ ThePharmaceuticalRegulatoryProcess,2ndEditionEditedbyIraR.BerryandRobertP. Martin, Drugs 

and the Pharmaceutical Sciences, Vol.185. Informa Health care Publishers. 
3.​ NewDrugApprovalProcess:AcceleratingGlobalRegistrationsbyRichardAGuarino,MD,5thedition, 

Drugs and the Pharmaceutical Sciences, Vol. 190. 
4.​ Guidebookfordrugregulatorysubmissions/SandyWeinberg.ByJohnWiley&Sons.Inc. 

 



 

5.​ FDARegulatory Affairs: a guide for prescription drugs,medical devices, and biologics/edited by 
Douglas J. Pisano, David Mantus. 

6.​ Generic Drug Product Development, Solid Oral Dosage forms, Leon Shargel and Isader Kaufer, 
Marcel Dekker series, Vol.143 

7.​ Clinical Trials and Human Research: A Practical Guide to Regulatory Compliance by Fay A. 
Rozovsky and Rodney K. Adams 

8.​ PrinciplesandPracticesofClinicalResearch,2ndEditionEditedbyJohnI.GallinandFrederick 
P.Ognibene 

9.​ Drugs:FromDiscoverytoApproval,2ndEditionbyRickN 
10.​ ClinicalResearch:Principles,Practices,Perspective,byBikashMedhi,PharmamedPress 

 



 

PS707:PHARMACOVIGILANCE(OpenElective-III) 
 
B.Pharm.IVYearISem.​ LTPC 

3104 
 
Course Objective: This paper will provide an opportunity for the student to learn about development 
ofpharmacovigilanceasascience,basicterminologiesusedinpharmacovigilance,globalscenarioof 
Pharmacovigilance, train students on establishing pharmacovigilance programme in an organization, 
various methods that can be used to generate safety data and signal detection. 

 
Course Outcomes: At completion of this paper it is expected that students will be able to (know, do, and 
appreciate): 

●​ Whydrugsafetymonitoringisimportant? 
●​ Historyanddevelopmentofpharmacovigilance 
●​ Nationalandinternationalscenarioofpharmacovigilance 
●​ Internationalstandardsforclassificationofdiseasesanddrugs 
●​ Adversedrugreactionreportingsystemsandcommunicationinpharmacovigilance 
●​ Dataduringpre-clinical,clinicalandpostapproval. 
●​ PharmacovigilanceProgramofIndia(PvPI) 
●​ ICHguidelinesforICSR,PSUR,expeditedreporting,pharmacovigilanceplanning 

 
UNIT-I​ 10Hours 
IntroductiontoPharmacovigilance: 

a)​ HistoryanddevelopmentofPharmacovigilance 
b)​ ImportanceofsafetymonitoringofMedicine 
c)​ WHOinternationaldrugmonitoringprogramme 
d)​ PharmacovigilanceProgramofIndia(PvPI) 

Introductiontoadversedrugreactions: 
a)​ DefinitionsandclassificationofADRs 
b)​ Detectionandreporting 
c)​ MethodsinCausalityassessment 
d)​ Severityandseriousnessassessment 
e)​ Predictabilityandpreventabilityassessment 

Basicterminologiesusedinpharmacovigilance: 
a)​ Terminologiesofadversemedicationrelatedevents 
b)​ Regulatoryterminologies 

 
UNIT–II​ 10hours 
Druganddiseaseclassification: 

a)​ Anatomical,therapeuticandchemicalclassificationofdrugs 
b)​ Internationalclassificationofdiseases 
c)​ Dailydefineddoses 

Drugdictionariesandcodinginpharmacovigilance: 
a)​ WHOadversereactionterminologies 
b)​ MedDRAandStandardizedMedDRAqueries 
c)​ WHOdrugdictionary 

Informationresourcesinpharmacovigilance: 
a)​ Basicdruginformationresources 

Establishingpharmacovigilanceprogramme: 
a)​ Establishinginahospital 
b)​ Establishment&operationofdrugsafetydepartmentinindustry 
c)​ ContractResearchOrganizations(CROs) 

 



 

 
UNIT–III​ 10Hours 
Vaccinesafetysurveillance: 

a)​ VaccinePharmacovigilance 
b)​ Vaccinationfailure 
c)​ Adverseeventsfollowingimmunization 

Pharmacovigilancemethods: 
a)​ Passivesurveillance–Spontaneousreportsandcaseseries 
b)​ Stimulatedreporting 
c)​ Activesurveillance–Sentinelsites,drugeventmonitoringandregistries 
d)​ Comparativeobservationalstudies–Crosssectionalstudy,casecontrolstudyandcohortstudy 
e)​ Targetedclinicalinvestigations 

 
UNIT–IV​ 08Hours 
Statisticalmethodsforevaluatingmedicationsafetydata Safety 
data generation: 

a)​ Pre-clinicalphase 
b)​ Clinicalphase 
c)​ Postapprovalphase 

ICHGuidelinesforPharmacovigilance: 
a)​ OrganizationandobjectivesofICH 
b)​ Expeditedreporting 
c)​ Individualcasesafetyreports 
d)​ Periodicsafetyupdatereports 
e)​ Postapprovalexpeditedreporting 
f)​ Pharmacovigilanceplanning 
g)​ Goodclinicalpracticeinpharmacovigilancestudies 

 
UNIT–V​ 07hours 
Pharmacogenomicsofadversedrugreactions: 
Drugsafetyevaluationinspecialpopulation 

a)​ Pediatrics 
b)​ Pregnancyandlactation 
c)​ Geriatrics 

 
RECOMMENDEDBOOKS(Latestedition): 

1.​ TextbookofPharmacovigilance:SKGupta,JaypeeBrothers,MedicalPublishers. 
2.​ PracticalDrugSafetyfromAtoZByBartonCobert,PierreBiron,JonesandBartlettPublishers. 
3.​ Mann'sPharmacovigilance:ElizabethB.Andrews,Nicholas,WileyPublishers. 
4.​ Stephens'DetectionofNewAdverseDrugReactions:JohnTalbot,PatrickWalle,Wiley Publishers. 
5.​ AnIntroductiontoPharmacovigilance:PatrickWaller,WileyPublishers. 
6.​ Cobert'sManualofDrugSafetyandPharmacovigilance:BartonCobert,Jones&Bartlett Publishers. 

 
7.​ TextbookofPharmacoepidemiologyeditedbyBrianL.Strom,StephenEKimmel,Sean Hennessy, Wiley 

Publishers. 
8.​ A Textbook of Clinical Pharmacy Practice -Essential Concepts and Skills: G. Parthasarathi, Karin 

Nyfort Hansen, Milap C. Nahata 
9.​ NationalFormularyofIndia 
10.​ TextBookofMedicinebyYashpalMunjal 

 



 

11.​ TextbookofPharmacovigilance:conceptandpracticebyGPMohantaandPKManna, Pharmamed 
Press. 

12.​ ATextbookofClinicalResearchandPharmacovigilance,KPRChowdary,PharmamedPress. 
13.​ http://www.whoumc.org/DynPage.aspx?id=105825&mn1=7347&mn2=7259&mn3=7297 
14.​ http://www.ich.org/ 
15.​ http://www.cioms.ch/ 
16.​ http://cdsco.nic.in/ 
17.​ http://www.who.int/vaccine_safety/en/ 
18.​ http://www.ipc.gov.in/PvPI/pv_home.html 

 

http://www.whoumc.org/DynPage.aspx?id=105825&mn1=7347&mn2=7259&mn3=7297
http://www.ich.org/
http://www.cioms.ch/
http://cdsco.nic.in/
http://www.who.int/vaccine_safety/en/
http://www.ipc.gov.in/PvPI/pv_home.html


 

PS708:QUALITYCONTROLANDSTANDARDIZATIONOFHERBALS(OpenElective-III) 
 

B.Pharm.IVYearISem.​ LTPC 
3104 

 
Course Objective:In this subject the student learns about the various methods and guidelines for 
evaluationandstandardizationofherbsandherbaldrugs.Thesubjectalsoprovidesanopportunityfor the student 
to learn cGMP, GAP and GLP in traditional system of medicines. 

 
CourseOutcomes:Uponcompletionofthesubjectstudentshallbeableto: 

•​ KnowWHOguidelinesforqualitycontrolofherbaldrugs 
•​ KnowQualityassuranceinherbaldrugindustry 
•​ KnowtheregulatoryapprovalprocessandtheirregistrationinIndianandinternationalmarkets 
•​ AppreciateEUandICHguidelinesforqualitycontrolofherbaldrugs 

 
UNIT–I​ 10hours 

Basic tests for drugs – Pharmaceutical substances, Medicinal plants materials and dosage forms. 
WHOguidelinesforqualitycontrolofherbaldrugs.Evaluationofcommercialcrudedrugsintendedfor use 

 
UNIT–II​ 10hours 

Quality assurance in herbal drug industry of cGMP, GAP, GMP and GLP in traditional system of medicine. 
WHO Guidelines on current good manufacturing Practices (cGMP) for Herbal Medicines WHO Guidelines 
on GACP for Medicinal Plants. 

 
UNIT–III​ 10hours 

EUandICHguidelinesforqualitycontrolofherbaldrugs. 
ResearchGuidelinesforEvaluatingtheSafetyandEfficacyofHerbalMedicines 

 
UNIT–IV​ 08hours 

Stabilitytestingofherbalmedicines.Applicationofvariouschromatographictechniquesin standardization of 
herbal products. 
PreparationofdocumentsfornewdrugapplicationandexportregistrationGMP requirementsand Drugs & 
Cosmetics Act provisions. 

 
UNIT–V​ 07hours 

Regulatoryrequirementsforherbalmedicines. 
WHOguidelines onsafetymonitoringofherbalmedicinesinpharmacovigilancesystemsComparison of various 
Herbal Pharmacopoeias. 
Roleofchemicalandbiologicalmarkersinstandardizationofherbalproducts 

 
RECOMMENDEDBOOKS:(LatestEditions) 

1.​ PharmacognosybyTreaseandEvans 
2.​ PharmacognosybyKokate,PurohitandGokhale 
3.​ Rangari,V.D.,TextbookofPharmacognosyandPhytochemistryVol.I,CarrierPub.,2006. 
4.​ Aggrawal,S.S.,HerbalDrugTechnology.UniversitiesPress,2002. 
5.​ EMEA.GuidelinesonQualityofHerbalMedicinalProducts/TraditionalMedicinalProducts, 
6.​ Mukherjee, P.W. Quality Control of Herbal Drugs: An Approach to Evaluation of Botanicals. 

Business Horizons Publishers, New Delhi, India, 2002. 
7.​ Shinde M. V., Dhalwal K.,Potdar K.,MahadikK. Application of quality control principlesto herbal 

drugs. International Journal of Phytomedicine 1(2009); p. 4-. 

 



 

8.​ WHO. Quality Control Methods for Medicinal Plant Materials, World Health Organization, 
Geneva,1998.WHO.GuidelinesfortheAppropriateUseofHerbalMedicines.WHORegional 
Publications, Western Pacific Series No 3, WHO Regional office for the Western Pacific, Manila, 
1998. 

9.​ WHO. The International Pharmacopeia, Vol. 2: Quality Specifications, 3rd edn. World Health 
Organization, Geneva, 1981. WHO. Quality Control Methods for Medicinal Plant Materials. World 
Health Organization, Geneva, 1999. 

10.​ WHO. WHO Global Atlas of Traditional, Complementary and Alternative Medicine. 2 vol. set. Vol. 
1 contains text and Vol. 2, maps. World Health Organization, Geneva, 2005. 

11.​ WHO.Guidelines onGood AgriculturalandCollection Practices (GACP)forMedicinal Plants. World 
Health Organization, Geneva, 2004. 

12.​ DeoreSL,QualityControlofHerbalDrugs,PharmaMedPress 

 



 

PS709:INSTRUMENTALMETHODSOFANALYSISLAB 
 
B.Pharm.IVYearISem.​ LTPC 

0042 
ListofExperiments: 

1.​ Determination of absorption maxima and effect of solvents on absorption maxima of organic 
compounds 

2.​ Estimationofdextrosebycolorimetry 
3.​ Estimationofsulfanilamidebycolorimetry 
4.​ SimultaneousestimationofibuprofenandparacetamolbyUVspectroscopy 
5.​ AssayofparacetamolbyUV-Spectrophotometry 
6.​ Estimationofquininesulfatebyfluorimetry 
7.​ Studyofquenchingoffluorescence 
8.​ Determinationofsodiumbyflamephotometry 
9.​ Determinationofpotassiumbyflamephotometry 
10.​ Determinationofchloridesandsulphatesbynepheloturbidometry 
11.​ Separationofaminoacidsbypaperchromatography 
12.​ Separationofsugarsbythinlayerchromatography 
13.​ Separationofplantpigmentsbycolumnchromatography 
14.​ DemonstrationexperimentonHPLC 
15.​ DemonstrationexperimentonGasChromatography 

 
RECOMMENDEDBOOKS(LatestEditions): 

1.​ Vogel’sTextbookofQuantitativeChemicalAnalysisbyA.I.Vogel 
2.​ PracticalPharmaceuticalChemistrybyA.H.BeckettandJ.B.Stenlake 
3.​ QuantitativeAnalysisofDrugsbyD.C.Garrett 
4.​ QuantitativeAnalysisofDrugsinPharmaceuticalFormulationsbyP.D.Sethi 

 



 

PS710:PRACTICESCHOOL 
 
B.Pharm.IVYearISem.​ LTPC 

0042 
 
CourseObjectives:Practiceschoolisaneducationalinnovationseekingtolinkindustry/hospital/ pharmacy 
experience with university instruction. The student will: 

•​ Meettherapidlychangingneedsandchallengesofaprofessionalworkplace. 
•​ Acquireknowledgeandskills. 
•​ Bearaneconomicrelevancetothesociety. 

 
Course Outcome:Institutionalized linkage between university/college and industry. Student’s 
involvementinreallifeprojectscontinuesinternalevaluationandmonitoringthefacultyhelpbystudent 
tounderstandthepracticalissues.Aftersuccessfulcompletionof150hrs,thestudentswillsubmitthe detailed 
report in the following field. 

 
Note: Any domains relevant to pharmacy can be given to students. Following domains for for 
reference 

 
IndustryorientedPS: 
It comprises industry visits and interactions with executives to facilitate the process of learning by 
observations and discussions duly aided by the check list. It promotes learning by doing in various 
departmentslikeproductionqualitycontrolandassurance,R&Detc.Takingoneissueandworkingon it for 
prescribed hours and submit the report. 

 
HospitalorientedPS: 
Thestudentisaskedtovisitthehospitalsandworkonsomecasestudieslikecardiovascular,diabetics, 
gastrointestinal, gynaecological, pulmonary paediatric etc. relatedcases of some 5 to 6 to be studied and 
detailed data to be submitted. 

 
Retailpharmacy-orientedPS: 
Thestudentshavetovisitdifferentpharmacyshopsandcollectthedatarelatedtothemostprescribed medicines in 
that area, prescription patterns, medical audit etc and submit the report. 

 
ElectionofmedicinalplantsorientatedPS: 
Thestudentshavetovisitmedicinalplantgardensandcollectsomemedicinalplantsthoseareuseful 
tovariousdisordersandsubmitthereportindetailabouttheplantstheycomeacrossduringtheirstudy period 

 
Regulatory affairs:collect and analyse the regulatory affairs. Some important cases filed by drug control 
officers to be analysed and reported. 

 
Nationalpoisoncentre:visitthelocalpoisoncentreandwritetherelevantmatter 

 
Formulation aspects: Formulations using any equipments which otherwise are not usually used for 
regular practicals 

 



 

PS801:BIOSTATISTICSANDRESEARCHMETHODOLOGY 
 
B.Pharm.IVYearIISem.​ LTPC 

3104 
 
CourseObjectives:TounderstandtheapplicationsofBiostaticsinPharmacy.Thissubjectdealswith descriptive 
statistics, Graphics, Correlation, Regression, ANOVA, Introduction to Design of Experiments, Phases of 
Clinical trials and Observational and Experimental studies. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto 

•​ KnowtheoperationofM.S.Excel,SPSS,RandMINITAB®,DoE(DesignofExperiment) 
•​ Knowthevariousstatisticaltechniquestosolvestatisticalproblems 
•​ Appreciatestatisticaltechniquesinsolvingtheproblems. 

 
UNIT–I​ 10Hours 
Introduction:Statistics,Biostatistics,Frequencydistribution 
Measuresofcentraltendency:Mean,Median,Mode-Pharmaceuticalexamples 
Measures of dispersion: Dispersion, Range, standard deviation, Pharmaceutical problems 
Correlation:Definition,KarlPearson’scoefficientofcorrelation,Multiplecorrelation-Pharmaceuticals examples 

 
UNIT–II​ 10Hours 
Regression: Curve fitting by the method of least squares, fitting the lines y= a + bx and x = a + by, 
Multiple regression, standard error of regression– Pharmaceutical Examples. 
Sample, Population, large sample, small sample, Null hypothesis, alternative hypothesis, sampling, 
essence of sampling, types of sampling, Error-I type, Error-II type, Standard error of mean (SEM) - 
Pharmaceutical examples 
Parametric test: t-test (Sample, Pooled or Unpaired and Paired), ANOVA, (One way and Two way), Least 
Significance difference 

 
UNIT–III​ 10Hours 
Non-Parametrictests:WilcoxonRankSumTest,Mann-WhitneyUtest,Kruskal-Wallistest,Friedman Test 
Introduction to Research: Need for research, Need for design of Experiments, Experiential Design 
Technique, plagiarism 
Graphs:Histogram,PieChart,CubicGraph,responsesurfaceplot,CounterPlotgraph. 
Designing the methodology: Sample size determination and Power of a study, Report writing and 
presentation of data, Protocol, Cohorts studies, Observational studies, Experimental studies, Designing 
clinical trial, various phases. 

 
UNIT–IV​ 8Hours 
Introduction to Practical components of Industrial and Clinical Trials Problems:Statistical Analysis 
Using Excel, SPSS, MINITAB®, DESIGN OF EXPERIMENTS, R -Online Statistical Software’sto Industrial 
and Clinical trial approach 

 
UNIT–V​ 7Hours 
DesignandAnalysisofexperiments: 
FactorialDesign:Definition,22,23design.Advantageoffactorialdesign 
ResponseSurfacemethodology:Centralcompositedesign,Historicaldesign,Optimization Techniques 

 



 

RECOMMENDEDBOOKS(Latestedition): 
1.​ PharmaceuticalStatistics-Practicalandclinicalapplications,SanfordBolton,PublisherMarcel Dekker 

Inc. New York. 
2.​ FundamentalofStatistics–HimalayaPublishingHouse-S.C.Guptha 
3.​ DesignandAnalysisofExperiments–PHILearningPrivateLimited,R.Pannerselvam, 
4.​ DesignandAnalysisofExperiments–WileyStudentsEdition,DouglasandC.Montgomery 
5.​ BayyaSubbaRao,PharmaceuticalResearchMethodologyandBio-Statistics:Theory& Practice, 

Pharma Med Press 
6.​ ChowdaryKPR,ATextbookofResearchMethodologiesandBiostatisticsforPharmacy Students, 

Pharma Med Press 

 



 

PS802:SOCIALANDPREVENTIVEPHARMACY 
 
B.Pharm.IVYearIISem.​ LTPC 

3104 
 
CourseObjectives: The purpose ofthis courseis tointroduceto students a numberof health issues 
andtheirchallenges.This coursealsointroduced anumber of nationalhealthprogrammes.Theroles of the 
pharmacist in these contexts are also discussed. 

 
CourseOutcomes:Afterthesuccessfulcompletionofthiscourse,thestudentshallbeableto: 

•​ Acquirehighconsciousness/realizationofcurrent issuesrelatedtohealthandpharmaceutical problems 
within the country and worldwide. 

•​ Haveacriticalwayofthinkingbasedoncurrenthealthcaredevelopment. 
•​ Evaluatealternativewaysofsolvingproblemsrelatedtohealthandpharmaceuticalissues 

 
UNIT–I​ 10Hours 
Conceptof health anddisease: Definition, concepts andevaluation of public health.Understanding 
theconceptofpreventionandcontrolofdisease,socialcausesofdiseasesandsocialproblemsofthe sick. 
Social and health education:Food in relation to nutrition and health, Balanced diet, Nutritional 
deficiencies, Vitamin deficiencies, Malnutrition and its prevention. 
Sociologyandhealth:Socioculturalfactorsrelatedtohealthanddisease,Impactofurbanizationon health and 
disease, Poverty and health 
Hygieneandhealth:personalhygieneandhealthcare;avoidablehabits 

 
UNIT–II​ 10Hours 
Preventive medicine: General principles of prevention and control of diseases such as cholera, SARS, 
Ebola virus, influenza, acute respiratory infections, malaria, chicken guinea, dengue, lymphatic filariasis, 
pneumonia, hypertension, diabetes mellitus, cancer, drug addiction-drug substance abuse 

 
UNIT–III​ 10Hours 
National health programs, its objectives, functioning and outcome of the following: HIV and AIDS 
control programme, TB, Integrated disease surveillance program (IDSP), National leprosy control 
programme, National mental health program, National 
programme for prevention and control of deafness, Universal immunization programme, National 
programme for control of blindness, Pulse polio programme. 

 
UNIT–IV​ 08Hours 
National health intervention programme for mother and child, national family welfare programme, 
nationaltobaccocontrolprogramme,nationalmalariapreventionprogram,nationalprogrammeforthe health 
care for the elderly, social health programme; role of *who in indian national program 

 
UNIT–V​ 07Hours 
Community services in rural, urban and school health: Functions of PHC, Improvement in rural sanitation, 
national urban health mission, Health promotion and education in school. 

 
RECOMMENDEDBOOKS(Latestedition): 

1.​ Short Textbook of Preventiveand Social Medicine, Prabhakara G N, 2ndEdition, 2010,ISBN: 
9789380704104, JAYPEE Publications 

2.​ Textbook of Preventive and Social Medicine (Mahajan and Gupta), Edited by Roy Rabindra Nath, 
Saha Indranil, 4thEdition, 2013, ISBN: 9789350901878, JAYPEE Publications 

 



 

3.​ Review of Preventive and Social Medicine (Including Biostatistics), Jain Vivek, 6thEdition, 2014, 
ISBN: 9789351522331, JAYPEE Publications 

4.​ EssentialsofCommunityMedicine-APracticalApproach,HiremathLalitaD,Hiremath Dhananjaya A, 
2ndEdition, 2012, ISBN: 9789350250440, JAYPEE Publications 

5.​ ParkTextbookofPreventiveandSocialMedicine,KPark,21stEdition,2011,ISBN-14: 9788190128285, 
Banarsidas Bhanot Publishers. 

6.​ CommunityPharmacyPractice,RameshAdepu,BSPpublishers,Hyderabad 
7.​ K.RaviShankar,SocialandPreventivePharmacy,PharmaMedPress. 

 



 

PS803:NOVELDRUGDELIVERYSYSTEMS 
 
B.Pharm.IVYearIISem.​ LTPC 

3104 
 
Course Objectives:This subject is designed to impart basic knowledge on the area of novel drug delivery 
systems. 

 
CourseOutcomes:Uponcompletionofthecoursestudentshallbeable: 

•​ Tounderstandvariousapproachesfordevelopmentofnoveldrugdeliverysystems. 
•​ To understand the criteria for selection of drugs and polymers for the development of Novel drug 

delivery systems, their formulation and evaluation 
 
UNIT–I​ 10Hours 
1.​ Controlled drug delivery systems:Introduction, terminology/definitions and rationale, 

advantages,disadvantages,selectionofdrugcandidates.Approachestodesign-controlledrelease 
formulations based on diffusion, dissolution and ion exchange principles. Physicochemical and 
biological properties of drugs relevant to controlled release formulations 

2.​ Polymers:Introduction, classification, properties, advantages and application of polymers in 
formulation of controlled release drug delivery systems. 

 
UNIT–II​ 10Hours 
1.​ Microencapsulation:Definition, advantages and disadvantages, microspheres /microcapsules, 

microparticles, methods of microencapsulation, applications 
2.​ Mucosal Drug Delivery system:Introduction, Principles of bioadhesion / mucoadhesion, concepts, 

advantages and disadvantages, transmucosal permeability and formulation considerations of buccal 
delivery systems 

3.​ Implantable Drug Delivery Systems:Introduction, advantages and disadvantages, concept of 
implants and osmotic pump 

 
UNIT–III​ 10Hours 
1.​ Transdermal Drug Delivery Systems:Introduction, Permeation through skin, factors affecting 

permeation, permeation enhancers, basic components of TDDS, formulation approaches 
2.​ Gastroretentive drug delivery systems:Introduction, advantages, disadvantages, approaches for 

GRDDS – Floating, high-density systems, inflatable and gastroadhesive systems and their 
applications 

3.​ Nasopulmonary drug delivery system:Introduction to Nasal and Pulmonary routes of drug delivery, 
Formulation of Inhalers (dry powder and metered dose), nasal sprays, nebulizers 

 
UNIT–IV​ 08Hours 
Nanotechnology and its Concepts: Concepts and approaches for targeted drug delivery systems, 
advantages and disadvantages, introduction to liposomes, niosomes, nanoparticles, monoclonal 
antibodies and their applications 

 
UNIT–V​ 07Hours 
1.​ Ocular Drug Delivery Systems: Introduction, intra ocular barriers and methods to overcome – 

Preliminary study, ocular formulations and ocuserts 
2.​ IntrauterineDrugDeliverySystems:Introduction,advantagesanddisadvantages,development of intra 

uterine devices (IUDs) and applications 

 



 

RECOMMENDEDBOOKS:(LatestEditions) 
1.​ YW.Chien,NovelDrugDeliverySystems,2ndedition,revisedandexpanded,MarcelDekker, Inc., New 

York, 1992. 
2.​ Robinson,J.R.,LeeV.H.L,ControlledDrugDeliverySystems,MarcelDekker,Inc.,NewYork, 1992. 
3.​ EncyclopediaofControlledDelivery.EdithMathiowitz,PublishedbyWileyInterscience Publication, 

John Wiley and Sons, Inc, New York. Chichester/Weinheim 
4.​ N.K.Jain,Controlled and Novel DrugDelivery,CBS Publishers &Distributors,New Delhi, 1stedition 

1997 (reprint in 2001). 
5.​ TripathiDulalKrishna,NovelDrugDeliverySystems,PharmaMedPress 

 



 

PS804:COMPUTERAIDEDDRUGDESIGN(OpenElective-IV) 
 
B.Pharm.IVYearIISem.​ LTPC 

3104 
 
Course Objectives:This subject is designed to provide detailed knowledge of rational drug design 
process and various techniques used in rational drug design process. 

 
CourseOutcomes:Uponcompletionofthecourse,thestudentshallbeabletounderstand: 

•​ Designanddiscoveryofleadmolecules 
•​ Theroleofdrugdesignindrugdiscoveryprocess 
•​ TheconceptofQSARanddocking 
•​ Variousstrategiestodevelopnewdruglikemolecules. 
•​ Thedesignofnewdrugmoleculesusingmolecularmodellingsoftware 

 
UNIT–I​ 10Hours 
IntroductiontoDrugDiscoveryandDevelopment:Stagesofdrugdiscoveryanddevelopment 
LeaddiscoveryandAnalogBasedDrugDesign 
Rationalapproachestoleaddiscoverybasedontraditionalmedicine,Randomscreening,Non-random 
screening, serendipitous drug discovery, lead discovery based on drug metabolism, lead discovery based 
on clinical observation. 
Analog Based Drug Design:Bioisosterism, Classification, Bioisosteric replacement. Any three case 
studies 

 
UNIT–II​ 10Hours 
QuantitativeStructureActivityRelationship(QSAR):SARversusQSAR,Historyanddevelopment of QSAR, 
Types of physicochemical parameters, experimental and theoretical approaches for the determination of 
physicochemical parameters such as Partition coefficient, Hammet’s substituent 
constantandTaftsstericconstant.Hanschanalysis,FreeWilsonanalysis,3D-QSARapproacheslike COMFA 
and COMSIA. 

 
UNIT–III​ 10Hours 
MolecularModelingandvirtualscreeningtechniques 
Virtual Screening techniques:Drug likeness screening, Concept of pharmacophore mapping and 
pharmacophore-based Screening 
Molecular docking: Rigid docking, flexible docking, manual docking, Docking based screening. De novo 
drug design. 

 
UNIT–IV​ 08Hours 
Informatics&Methodsindrugdesign:IntroductiontoBioinformatics,chemoinformatics.ADME databases, chemical, 
biochemical and pharmaceutical databases. 

 
UNIT–V​ 07Hours 
MolecularModelling:Introductiontomolecularmechanicsandquantummechanics.Energy Minimization methods and 
Conformational Analysis, global conformational minima determination. 

 
RECOMMENDEDBOOKS(LatestEditions): 

1.​ RobertGCK,ed.,“DrugActionattheMolecularLevel”UniversityPrakPressBaltimore. 
2.​ MartinYC.“QuantitativeDrugDesign”Dekker,NewYork. 
3.​ DelgadoJN,RemersWAeds“Wilson&Gisvolds’sTextBookofOrganicMedicinal& Pharmaceutical 

Chemistry” Lippincott, New York. 
4.​ FoyeWO“PrinciplesofMedicinalchemistry‘Lea&Febiger. 

 



 

5.​ KorolkovasA,BurckhalterJH.“EssentialsofMedicinalChemistry”WileyInterscience. 
6.​ Wolf ME, ed “The Basis of Medicinal Chemistry, Burger’s MedicinalChemistry” John Wiley & Sons, 

New York. 
7.​ PatrickGraham,L.,AnIntroductiontoMedicinalChemistry,OxfordUniversityPress. 
8.​ SmithHJ,WilliamsH,eds,“IntroductiontotheprinciplesofDrugDesign”WrightBoston. 
9.​ SilvermanR.B.“TheorganicChemistryofDrugDesignandDrugAction”AcademicPressNew York. 
10.​ DuraiAnandaKumarT.CurrentConceptsinDrugDesign.PharmaMedPress 

 



 

PS805:NANOTECHNOLOGY(OpenElective-IV) 
 
B.Pharm.IVYearIISem.​ LTPC 

3104 
 
CourseObjectives: To develop expertise regarding suitability and evaluation of nanomaterials, able 
toapplythepropertiestothefabricationofnanopharmaceutical,evaluatetheintensityofdosageforms and 
availability for targeting and controlled delivery. 

 
CourseOutcomes: Thestudents should be able to selectthe rightkind of materials, able to develop nano 
formulations with appropriate technologies, evaluate the product related test and for identified diseases 

 
UNIT–I 
IntroductiontoNanotechnology 

a.​ Definitionofnanotechnology 
b.​ Historyofnanotechnology 
c.​ Uniquepropertiesofnanomaterials 
d.​ Classificationofnanomaterials 

. 
UNIT–II 
SynthesisofNanomaterials 
Methodsforsynthesisof: 

a.​ Goldnanoparticles 
b.​ Magneticnanoparticles 
c.​ Polymericnanoparticles 
d.​ Self–assemblystructuressuchasliposomes,Niosomes,micelles,aquasomesand nanoemulsions 

 
UNIT–III 
BiomedicalapplicationsofNanotechnology 

a.​ Nanotechnologyproductsusedforinvitrodiagnostics 
b.​ Applicationsinimagingandtargeting. 

 
UNIT–IV 
Designofnanomaterialsfordrugdelivery,pulmonary,nasaldrugdelivery,cardiovasculardiseasesand localized 
drug delivery systems. 

 
UNIT–V 
Characterization,drugreleaseandstabilitystudiesofnanomaterials 

 
RECOMMENDEDBOOKS(LatestEditions): 

1.​ Nanomedicine and Nanoproducts: Applications, Disposition and Toxicology in the Human body, 
Eiki Igarashi, CRC press. 2015 

2.​ NanotechnologyandDrugDeliveryVolumeoneandtwo:NanoplatformsinDrugDelivery,Jose 
L.Arias,CRCpress 

3.​ Nano:TheEssentials:UnderstandingNanosicenceandNanotechnology,T.Pradeep, Tata McGraw-Hill 
Publishing Company Limited, New Delhi, 2008. 

4.​ Nanocrystals: Synthesis, Properties and Applications, C. N. R. Rao, P.J. Thomas and G.U. 
Kulakarni, Springer (2007) 

5.​ NanostructuresandNanomaterials:Synthesis,PropertiesandApplication,GuozhongGao, Imperial 
College Press (2004) 

 



 

6.​ Nanochemistry:AClassicalApproachtoNanomaterials–RoyalSocietyforChemistry, Cambridge, UK 
(2005) 

7.​ Nanocompositescienceandtechnology,pulickelM.Ajayan,LindaS.Schadler,paulV.Braun, Wiley-VCH 
Verlag, Weiheim (2003) 

8.​ Nanoscalematerialsinchemistry,EditedbyKennethJ.Klabunde,JohnWiley&Sons,2009 
9.​ NanoparticlesasDrugcarriers,VladimirPTorchiling,ImperialCollegePress,USA,2006 
10.​ IntroductiontoNanoScienceandTechnologies,AnkaneyuluYerramilli,BSPublications.2016 
11.​ AnjaneyuluY.IntroductiontoNano-ScienceandTechnologies,PharmaMedPress. 

 



 

PS806:EXPERIMENTALPHARMACOLOGY(OpenElective-IV) 
 
B.Pharm.IVYearIISem.​ LTPC 

3104 
 
Course Objectives: This subject is designed to impart the knowledge on preclinical evaluation of drugs 
andrecentexperimentaltechniquesinthedrugdiscoveryanddevelopment.Thesubjectcontenthelps the student 
to understand the maintenance of laboratory animals as per the guidelines. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto, 

•​ Appraisetheregulationsandethicalrequirementfortheusageofexperimentalanimals. 
•​ Describethevariousanimalsandnewerscreeningmethodsusedinthedrugdiscovery 
•​ UnderstandtheResearch methodologytobe followedBio-statisticaldata interpretation ofthe assays 

 
UNIT–I 
LaboratoryAnimals:Descriptionandapplicationsofdifferentspeciesandstrainsofanimals.Popular transgenic 
and mutant animals. Techniques for collection of blood and common routes of drug administration in 
laboratory animals, Techniques of blood collection and euthanasia 

 
UNIT–II 
Preclinical screening models: Dose selection, calculation and conversions, preparation of drug 
solution/suspensions,groupingofanimalsandimportanceofshamnegativeandpositivecontrolgroups 

 
UNIT- III 
Preclinical screening models:for ANS activity, sympathomimetics, sympatholytics, 
parasympathomimetics, parasympatholytics and skeletal muscle relaxants. 

 
UNIT-IV 
Preclinicalscreeningmodelsfordiuretics,anticoagulantsandanticanceractivities 

 
UNIT–V 
Research methodology and Bio-statistics, Selection of research topic, review of literature, research 
hypothesis and study design, Interpretation using Student’t’ test and One-way ANOVA. Graphical 
representation of data. 

 
RECOMMENDEDBOOKS(LatestEditions): 

1.​ BiologicalstandardizationbyJ.H.BurnD.J.FinneyandI.G.Goodwin. 
2.​ ScreeningmethodsinPharmacologybyRobertTurner.A. 
3.​ MethodsinPharmacologybyArnoldSchwartz. 
4.​ PharmacologicalscreeningmethodsandToxicologybyASrinivasaRaoandN.Bhagya Lakshmi 
5.​ FundamentalsofexperimentalPharmacologybyM.N.Ghosh. 
6.​ ExperimentalPharmacologyforundergraduatesbyMCPrabhakara. 
7.​ DrugdiscoveryandEvaluationbyVogelH.G. 
8.​ ExperimentalPharmacologybyR.K.Goyal. 
9.​ PreclinicalevaluationofnewdrugsbyS.K.Gupta. 
10.​ HandbookofExperimentalPharmacology,SK.Kulkarni. 
11.​ PracticalPharmacologyandClinicalPharmacy,SK.Kulkarni,3rdEdition. 
12.​ ScreeningMethodsinPharmacology,RobertA.Turner. 
13.​ GuidelinesandScreeningMethodsofPharmacology,SurendraH.Bodakhe,Pharmamed Press. 

 



 

PS807:ADVANCEDINSTRUMENTATIONTECHNIQUES(OpenElective-IV) 
 
B.Pharm.IVYearIISem.​ LTPC 

3104 
 
CourseObjectives: Thissubjectdealswiththeapplicationofinstrumentalmethodsinqualitativeand 
quantitativeanalysisofdrugs.Thissubjectisdesignedtoimpartadvancedknowledgeontheprinciples and 
instrumentation of spectroscopic and chromatographic hyphenated techniques. This also 
emphasizesontheoreticalandpracticalknowledgeonmodernanalyticalinstrumentsthatareusedfor drug 
testing. 

 
CourseOutcomes:Uponcompletionofthecoursethestudentshallbeableto: 

•​ Understandtheadvancedinstrumentsusedanditsapplicationsindruganalysis 
•​ Understandthechromatographicseparationandanalysisofdrugs. 
•​ Understandthecalibrationofvariousanalyticalinstruments 
•​ Knowanalysisofdrugsusingvariousanalyticalinstruments. 

 
UNIT–I​ 10Hours 
NuclearMagneticResonancespectroscopy 
Principles of H-NMR and C-NMR, chemical shift, factors affecting chemical shift, coupling constant, Spin - 
spin coupling, relaxation, instrumentation and applications 
Mass Spectrometry- Principles, Fragmentation, Ionization techniques - Electron impact, chemical 
ionization, instrumentation and applications. 

 
UNIT- II​ 10Hours 
Thermal Methods of Analysis: Principles, instrumentation and applications of Thermogravimetric Analysis 
(TGA), Differential Thermal Analysis (DTA), Differential Scanning Calorimetry (DSC) 
X-​ Ray DiffractionMethods: Originof X-rays, basic aspects of crystals,X-ray Crystallography, rotating 
crystal technique, single crystal diffraction, powder diffraction and applications. 

 
UNIT- III​ 10Hours 
Calibrationandvalidation-asperICHandUSFDAguidelines 
CalibrationoffollowingInstruments 
Electronic balance, UV-Visible spectrophotometer, IR spectrophotometer, Fluorimeter, Flame Photometer, 
HPLC and GC 

 
UNIT–IV​ 08Hours 
Radio immune assay: Importance, various components, Principle, different methods, Limitation and 
Applications of Radio immuno assay 
Extraction Techniques: General principle and procedure involved in the solid phase extraction and 
liquid-liquid extraction 

 
UNIT–V​ 07Hours 
Hyphenatedtechniques-LC-MS/MS,GC-MS/MS,HPTLC-MS. 

 
RECOMMENDEDBOOKS(LatestEditions): 

1.​ InstrumentalMethodsofChemicalAnalysisbyB.KSharma 
2.​ OrganicspectroscopybyY.RSharma 
3.​ TextbookofPharmaceuticalAnalysisbyKennethA.Connors 
4.​ Vogel’sTextbookofQuantitativeChemicalAnalysisbyA.I.Vogel 
5.​ PracticalPharmaceuticalChemistrybyA.H.BeckettandJ.B.Stenlake 
6.​ OrganicChemistrybyI.L.Finar 

 



 

7.​ OrganicspectroscopybyWilliamKemp 
8.​ QuantitativeAnalysisofDrugsbyD.C.Garrett 
9.​ QuantitativeAnalysisofDrugsinPharmaceuticalFormulationsbyP.D.Sethi 
10.​ SpectrophotometricidentificationofOrganicCompoundsbySilverstein 
11.​ Liptak,AnalyticalInstrumentation,T&F 

 



 

PS808:NOVELDRUGDELIVERYSYSTEMSLAB 
 
B.Pharm.IVYearIISem.​ LTPC 

0042 
1.​ Studyondiffusionofdrugsthroughvariouspolymericmembranes 
2.​ Studyonpolymericproperties 
3.​ PreparationandEvaluationofMicroencapsulesbydifferentmethods 
4.​ PreparationandEvaluationofMucosalDrugDeliverySystems 
5.​ PreparationandEvaluationofTransdermalDrugDeliverySystems 
6.​ PreparationandEvaluationofGastroretentiveDrugDeliverySystems 
7.​ PreparationandEvaluationofBuccalDrugDeliverySystems 
8.​ PreparationandEvaluationofOsmoticDrugDeliverySystems 
9.​ PreparationandEvaluationofLiposomes,NiosomesandNanoparticles 

 



 

PROJECTWORK 
 
The student should select a project work from the following areas and should work in respective 
industries/departmentstocompleteproject.Theprojectworkdonehastobepresentedasareport.The student 
should present the findings of the project work in the college for final evaluation. 

1.​ FormulationDevelopment 
2.​ AnalyticalDevelopment 
3.​ Chemicalsynthesis/Naturalproducts 
4.​ Pharmacological/toxicologicalscreening 
5.​ Pharmacovigilance 
6.​ Herbaldrugs,formulationsandAnalysis 
7.​ RegulatoryAffairs 
8.​ Bioavailability,Bioequivalence,clinicalstudents 
9.​ Intellectualpropertymanagement 
10.​ HospitalPharmacy 
11.​ CommunityPharmacy 
12.​ AnyprojectworkrelatedtoPharmacyprofession 

 
ReferenceBooks 

1)TripathiDulalKrishna,NovelDrugDeliverySystems,PharmaMedPress 
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