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2.6.1QM

VES COLLEGE OF PHARMACY

Hashu Advani Memorial Complex, Behind Collector Colony, Chembur (E), Mumbai - 400 074

Teachers and students are aware of the stated Programme and course outcomes of the Programmes offered by the institution (15)
Describe Course Outcomes (COs) for all courses and mechanism of communication

B PHARM R 2019 SYLLABUS COURSE OUTCOMES

Course
SEM SUBJECT Outcome STATEMENTS PO MAPPING
Outline and categorize the various body structural levels (cells, fissues, organs, and systems) and
recall the structure, composition and functions of plasma membrane and methods of movement
CO| of substances across plasma membrane: 1,3,6,8,9
Recall the anatomy of skeletal, cardiac and smooth muscle, explain the transmission at the
coz neuromuscular junction and energy metabolism in the muscle as well as the mechanisin of 1.3,6.8.9. 10
Human Anatomy and Explain the anatomy and physiology of the Cardiovascular system, Lymphatic system,
Physiology 1 co3 Peripheral Nervous system and sensory organs and appreciate coordinated working pattern of 1,3,6.8.9.10
Col Explain the role of pharmaceutical analysis in the field of pharmacy and industry and delineate 1,3.4.8.11
CO2 Describe volumetri¢, gravimetric, electrochemicnl methods of anal ysis. 1.34.8.11
Pharmaceutical Analysis | [C0O3 Solve numerical preblems related 1o volumetric, gravimetric methods of analysis and upply 13
Col Have knowledge of different Pharmacopoeias, various monophasic and biphasic, liquid and 1,6,7,8,9,11
C02 Explain evaluation of solutions, suspensions, and emulsions, semisolid dosage forms 1,2,3,4,6,7,8,9,10,1
CO3 Perform related calculations and prepare liquid and semisolid dosage forms. 1,3.4,6,7,8.9,10,11
CO4 Anulyze the errors in the prescription and identify physical and chemical incompatibilities 1,3,6.7,8,9.11
Phar ics- | COs Devise the composition of menophusic and biphasic dosage forms, considering the 1,2,3,4,5,6,7,8,9,10,
CO1 Describe the principles and methods of limit tests (o control common imputitics 1,234.6
Pharmaceutical Inorganic  [C02 Explain different pharmaceutical bufTers, their preparations, uses in pharmaceutical system, 1,2,3.4.6.8
Chemistry Cc03 Explain the medicinal importunce of phar ical inorganic compounds. 1,23468
COl Understand the behavioral needs for a pharmacist to function cffectively in the areas of ], 6,8
co2 Effcetively develop presentation skills with confidence to crack intervicws 6,7,11
o3 Effcctively manage the team as a team player. Apply skills learnt to confidently stand in a group 5.8
Communication Skilly Co4 Apply skills leamnt to cor cffectively technically/t wise 458911
fele]] Understand the cell biology (Basic Nature of Plant ¢ell and Animal cell) and Classification 1,6,2,9.10.11
co2 Learn and comprehend various tissue system and organ system i plant and animals 1,6,8.9,10.11
Remedial Biology CO3 Understand and explain anatomy and Physiology of plants and animals. 1,6,8.9.10,11
Col Know the theoretical concepts of various topics and their - application in Pharacy 13
CO2 Solve the different types of pharm: | problems by applying theoretical conecepls 1,34
Remedial Mathematics CQ3 Appreciate the important application of mathematics and Statistics in Pharmacy 1,34,7
Col Explain the parts of microscope, apply this knowledge to study histology of different tissues and 1.4.6,7.8.9.10.11
co2 Explain the components of the skeletal system and identify and deseribe each part in detail 1.4,6.7.8,9,10.11
CO3 Perform the methods vsed in diagnosis of discases uging hematological tests like hleeding time, 1,4,6,7.89.10.11
Human Anatomy and CO4 Expluin the basic principles of cardiovascular system and uble to assess hearl tate, pulserate and | | 467.8.9.10,11
Physiology | LAB Co5 Plun, execute und conclude the experiment using various methodologios 1.34,6,7,8,9,10,11
Employ practice of calibration and proper handling of volumetric apparatus, electronic analytical
COl bulance and safety cs in the luboratory 124,11
Cco2 Demonstrate eye- hand coordination required for titrimetric analysis 1,24,11
CO3 Perform and record, calculate and interpret data obtained for cxperiments related to limil tests, 1,.2.4.11
Pharmaceutical Analysis Lab |CO4 Conduct and evaluate various tests mentioned in a pharmacopoeial monograph 1,2.4,11
col Prepare monophasic, biphasic, powders and semi solid systems, Justify the components and 1.2,3.5,6,7,10.11
cO2 Perform experiments as per GLP and record in the journais 1,2,3,5,6,7,10,11
Pharmaceutics I Lab CO3 Plan, execute and conclude the experiment using various methodologies (defined protoco| or 1.2,3,5.6.7.10,11
COl Perform qualitative analysis of given inorgonic mixtures. 1,2,4,6,8
CO2 Cary out identification test of given inorganic compounds 1,23
Pharmaceutical [norganic | CO3 Perform limit test for chlorides. sulphates ete, 1.24.68
Chemistry Lab Co4 Prepate inorganic compounds 1,24.6,8
Practice the Basic Communication attributes required during meeting people, making friends, 4,6,8,11
COl asking guestions using Wordsworthdd English language lab software
Learn the Advanced techniques involved in effective communication writing skills, interview 14.678.11
cO2 handling skills, presentation skills, E-mail writing using Wordsworth® English language lab i
Communicution Skills Lab  |CO3 Plan, execute and conclude the tusks using various methodologies (defined protocol or 1,2,3,4,6,89.1)
Demonstrate Handling of microscope independently & able to demonstrate understanding of 1,23.4.6.7.8.9.10.1
col section cutting techniques, mounting and staining, permanent slide preparation. Able to apply R
CcO2 Understand and explain morphology of Plant with respect to stem, root, leaf and its modification 1,6,8,10,11
Identify the bones and understand and explain about determination of blood group, blood 1,2.3.4.6.7.8.9.10.1
coa pressure, lidal volume which basal characteristics are commonly assessed during physical S R
Co4 Explain about study of frog by using computerized simulated software. 1,3,4,6,7.8.9,10,11
SEM | Remedial Biology lab COs Plan te and conclude the experiment using various methodologies 1,2,3,4,6,7.8,9,10,1
col Expluin the anatomy and physiology of Nervous System and Endocrine systern and their role in 1,3.6,8.9, 10
co2 Describe and illustrate the anatomical features of the Respiratory system, Digestive system and 1,3,6.8,9. 10
Anitomy and Physiology 11 |CO3 Tdentify, illustrate and describe the anatomical and physiological features of Regroductive 1,3,6,8.9, 10
Col
CO2
Co3
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Pharmaceutical Organic

Describe and explain the method of preparation, reactions, chemical properties, uses, structures
& the qualitative identification tests for compounds nf‘dlffereut functional groups like alcohols,

Chemustry [ CO4 1,3.8,11
col Understand classification, s1mcrurc. functions, digestion und metabolism of basic biomolecules 1
CcO2 Learn thermodynamic and bioenergetic aspeets of biochemical reactions |
€03 Reproduce names, structures, products and enzymes involved in all metabolic processes i, 11
CO4 Understand the catalytic role of enzymes, importance of enzyme inhibitors in design of new 1, 11
Biochemistry COSs Explain three corered central paradigms of biochemistry i.e. replication, transcription and 111
Col Explain of Principles related to cell injury, adaptation, repair, growth, inflammation and 1,6,7.8.9.11
co?2 Describe the etiology and pathophysiology of discases related to cardiovascular, Skeletal, 1,6,7,89,11
cO3 Describe the etiology and pathephysiology of diseases related to infectious di 1,6.7.89,11
Pathophysiology CO4 Apply the knowledge of related to discases and symptoms to identify the discase. 1,6,7.89.11
COl Understand the basics of computers 3.4.10
CO2 Differentiate among different web technologies and databased 14,7,10
CO3 Delate various application of computers in Pharmacy 1,4,6,10
Col Describe the basics of Environmental sciences like need and purpose of study the subject, 1,34,10,11
Cc0O2 Classify and compare differcnt sources of energies 1.3,4,10.11
. Relate technology to control pollution and cconomie benefits thereof, infer, the concept of
Environmental Science CO3 green building, carbon credit and disaster management Realize the environment related moral 1,3.4,10,11
Determine body temperaturc, Basal mass index , vital capacity and tidal volume and cxplain how
col total blood count is delermmcd using cell coumcr and which basal characteristics are commonly | | 53499 10,11
co2 Undersland aud explain the anatomy and physmlogy of the different systems in the body and 1,2,4,6,7,8.9,10,11
O3 Identify and explain the histology, structure of different organs and tissues in the human body 1,6,7.9.10,11
Human Anatomy and Co4 Explain the response of the human body to difference reflexes, visual acuity, different types of 1,2.4,6,7,8.9,10,11
Physiology |l Lab C05 Plan, execute and conclude the experiment using various methodologies 1,3,4,6,7,8,9,10,11
COl Practice and follow safety rules & precautionary measures in a laboratory, 8.9
C0O2 Explain theoretical aspects of physical constant determination, detection of functional groups. 1.23.8
o3 Characterize/ [dentify monofunctional or bifunctional orgunic compounds by physical constant, 1,23.8
Pharmaccutical Organic | C04 Prepare solid derivatives from organic compounds & molecular model construction of basic 1238
Chemistry -1 Lab COo5 Plan, execute and conclude the experiment using various methodologies (defined protocol or gl
cOl Able to perform Qualitative and quantitative analysis of various samples of carbohydrate, 1.2
co2 Estimate enzyme activity with respect to various factors Temp, substrate concentration and 1.2
C0O3 understand clinical applications of biochemical methods through experiments 1
Co4 Corrclate findings with theoretical concepts and conclude the results based on confirmatory tests 13
Biochemistry Lab CO5 Demonstrate oral and written communication and ability to plan experiment with proper time 238
COi Designing and creating, questioners, HTML forms and M8 access databases 24,511
Computer Applications in C02 Apply learning to the problems of pharmaccutical origin 1,234,511
] Pharmacy Lab
Explain different reactions of benzene and predict aromatic character, resonance, orientation,
COl effect of substituents in benzene and its derivatives 13,8
Describe and explain the method of preparation, reactions, chemical propertics, uses, structures
& the qualitative identification tests for compounds of different functional groups like phenols,
Cco2 aromatic amines, aromatic acids and hydrocarbons, 1,3,8,11
Explain reactions shown by fats & oils along with determining their analytical constants like
co3 Acid value, Saponification value, RM value. 1.3.8
Pharmaceutical Organic Describe different conformational stabilities of cycloalkanes & reactions of cyclopropane &
Chemistry 11 CO4 cyclobutane. 13.8
Understand various physicochemical properties of drug molecules in the designing the dosage  |1,2,3,4,5,6,7,8,
€Ol forms 9,10, 11
Know the principles of chemical kinetics & to use them for stability testing and determination of |1,2,3,4,5,6,7, 8,
COo2 expiry date of formulations 9,10, 11
Demonstrate use of physicochemical properties in the formulation development and evaluation |1,2, 3, 4,56,7,8,
Physical Pharmaceutics I |CO3 of dosage forms. 9,10, 11
Understand classification and methods of identification, isolation, cultivation and prescrvation of
COl various ¢lasses of microorganisms 1.6,8,10,11
Understand the use of various microscopic techniques, staining techniques and biochemical tests
CO2 for identification of microorganisms 1,4,6,8.10,11
Describe various methods for contral of microorganisms, their evaluation and factors affecting
CO3 their cfficiency 1,3,6.8,9,10,11
Demonstrate various methods used for sterilization of pharmaceutical products and cvaluation of
Pharmaceutical COo4 cfficiency of methods of sterilization 1,3.4.6,8.9.10,11
Microbiology COS Describe the cell culture technology and its application in pharmaceutical industry and research 1.4,6.8.9.10.11
COl Und d mechanics of fluid, fluid flow, and its measurements 1.2.3.8
e e o
co2 applications in pharmacy 1.23.8
distillation, size reducllon filtration, centrlﬁlgﬂtlon and rct'ngerat;on and will able to describe
co3 the equipment and accessories invelved therein. 1.2,3.8.10
S_q_P_ummarlzc construction material, dIScuss COrToSION 0l CquIpMment [rom pharmaceutical mdusty
Phar ical Enpincering |CO4 point 1.3.8.10
COl Perform experiments involving laboratory techniques like recrystallization, distillation, 1,24
Co2 Determine analvtical constants like Acid value, lodine value in Fats & Qils. 1,238
Describe the theoretical aspects of organic synthesis & perform various unit operations of
€Oo3 organic synthetic reactions. 1,24.5,6
Pharmaceutical Organic Plan, exccute and conclude the experiment using various methodologies (defined protocol or
Chemistry - 11 Lab Co4 qualitative or quantitative technigues). 2
Understand the principles and methods for the determination of various physical parameters of
COol drugs and formulation 1,2
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CO2 Carry out various physical tests involved in the ck ization of drugs. 1.2.3.4,5.6,8.10.11
Demonstrate testing of various physical parameters involved in pre-formulation and formulation
Co3 cvaluation. 1.2,3,4,5,6,8,10,11
Plan, execute the experiment using various methodologies
(defined protocol or qualitative or quantitative techniques)
Physical Pharmaceutics — [ and summarize the findings in systematic way verbully and
Lab Co4 in written communication. 1,2,3,4,5,6.8.10.11
Demonstrate methods of subculturing, characterization and identification of bacteria using
COl various technigues (morphological, scrological and biochemical) 1,2,3,5,6,7.8,10,11
Practice methods of sterilization for various products, perform test for sterility on 1,2,3,5,6,7,8,9,10,1
CO2 pharmaceuticals and bioassay of antibiotics 1
1,2,3,4,5,6,7,8,10,1
CO3 Demonstrate the use of different equipments used in experimental microbiology 1
Pharmaceutical 1,2,3,4,5,6,7,8,10,1
Microbiology Lab CO4 Plan, execute and conclude the experiment using various methodologies |
COl [mpart knowledge of different unit operations 1,2,34.11
Understand process controls with respect to unit operations that are
Pharmaceutical Engineering Co2 employed in the pharmacentical industry 1,2.3.4.8
sem Il Lab CO03 Perform experiments as per GLP and record in the journals 1,238
Co1 Understand basic concepts and various terminologies involved in stereochemistry. 1,11
X . co2 Understand the methods of preparation and properties of heterocyclic organic compounds. 1,11
Pharmaceutical Organic 5 7
Chemistry 111 CO3 aspects, 1,3,11
COol Identify and study the suitable drug targets for treatment of disorders 1.3
Identify the relationship between the physicochemical propertics of the chemical entity and
co2 biological response 1.3.6
CO3 Draw a schematic metabolic pathway for any given drug 1,36
Identify the SAR of all the classes of Drugs acting on Autonomic Nervous System, Cholinergic
Medicinal Chemistry | [CO4 neurotranimitters, Drugs acting on Central Nervous System. 1,3.6
Understand the concept of eoarse and colloidal dispersions, rheology, powder technology and
COl drug stability 1,6,9,10,11
co2 Identify the different types of dispersion, rheological properties of the different dosage form 1,6,9.10,11
co3 Identify different order of reactions und pathways of drug degradation 1,6,9,10,11
Physical Pharmaceutics Il |CO4 Apply basic principles of drug characterization to achicve stable and reproducible drug delivery 1.4,6,9.10,11
Ccol Understand and explain the basic pharmacological principles related fo drugs like concepts of 1.6, 8. 9.10.11
Understand and explain the basic principles of Pharmacokinetics, Pharmacodynamics and
Cco2 adverse reaction of drugs 1.6. 8.9.10,11
CO3 Understund and explain the pharmacology and drugs used for peripheral nervous system 1.6, 8. 9.10,11
Co4 Understand and explain the Pharmacology and drugs used for central nervous system 1,6, 8, 9,10.11
Analyze and apply the knowledge of basic principles of pharmacology in predicting adverse 1,2,3,5,6,7,8,9,10,1
Pharmacology [ COs drug reactions; drug interactions and drug development process 1
COl Outline the Alternative and complementary systems of medicine, classify drugs of natural origin 1,3,6,7,9,10.11
Describe primary and secondary plant metabolites their biosynthesis, evaluation and therapeutic
Ccoz application 1,3,6,7,9.10,11
Describe the applications of plant tissue culture techniques with respect to production of
CO3 secondnry metabolites and edible vaccines 1,3,6,7.9,10,11
Elaborate commercial produetion, cotlection, preparation, storage and factors affecting
C0o4 cultivation of medicinal plants and its conservation 1,3,6,7,9,10,11
Evaluate and analyse crude drugs by morphological and microscopic and other evaluation
COs techniques of Drugs of Natural Origin 1,3,6.7.9.10.11
Pharmacognosy and Describe the source, composition, preparation and applications of crude drugs containing
Phytochemistry I CO6 carbohydrates, lipids, fibers, important protein and enzymes of natural origin and marine drugs 1,3,6,7,9,10,11
Col Demoustrale skills of handling synthetic procedures and qu ive evalualion techniques. 1,11
Understand and apply various isolation techniques, purification techniques in synthetic
co2 chemistry and different types of assay methods for quantitative evaluation. 1,3,11
Design or predict experimental requirements for determining partition coefficient of organic
CcOo3 molecule and interpret results obtained. 1.3.11
Recognize the reaction from experimental conditions, deduce the mechanism and transform one
co4 ¢ 1] 3 3i
N . | functional group to other. — : 1,3.11
Medicinal Chemistry [ Lab  [COS3 proper_time management 18
COl Demonistrute the propertics of the powder and liquid dosage forms and comment on the quality. | 1.2.3.4.5.6.8,10.11
co2 Determine reaction rate constant, order of a reaction for different reactions 1,2.3.4.5.6,8,10,11
CO3 Predict shelf life by carrying out accelerated stability studies 1,2,3.4,5.6,8,10.11
Demonstrate testing of various physical parameters involved in pre-formulation and formulation
COo4 evaluation. 1,2,3.4,5,6,8.10,11
Plan, execute the experiment using various methodologies
defined protocol or qualitative or quantitative techniques)
Physical Pharmaceutics- I1 and ize the findings in sy ic way verbally and
Lab COs5 in written communigation. 1,2,3,4,5,6,8,10,11
Understand, explain, evaluate and apply basic technigues related to the instruments and animal
COl handling for experimental purpose including routes of the administration. 1,2,3,4,6,7,9,10,11
Explain the guidelines recommended for ethical handling of animals and perform the animal
CO2 experiments in ethical manner 1,2,34,6,7,9,10,11
Learn, analyze and pgriamsgommon laboratory techniques and observe the effecp o ©
COo3 mg.. sleeping time in mice 1,2,34.6,7.9,10,11 .
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Pharmacology [ Lab COS5 Plan, execute and conclude the experiment using various methodologics 1,3,4,6,7,8.9,10,11
COl Carry out guantitative microscopy for leaf constants 1.3.6.7.9.10,11
Determine different extractive values, ash values, moisture content, swelling index and foaming
Co2 index as per Official Compendia 1.3,6,7,9.10,11
C03 Determine the histological features of plants of diagnostic significance such as calcium oxalate 1,3,6,7,9,10,11
Demonstrate oral and written communication skills and ability to plan the experimentation with
- Pharmacognosy and co4 proper time management 1,3.7.8
Phytochemistry 1 Lab CO5 Identify crude drugs containing carbohydrates, lipids and protein by chemical tests 1,3,6,7.9,10,11
Iy
COl 1. Understand the chemistry of drugs with respect to their pharmacological activity 1.6
Cco2 2, Explain the drug metabolic pathways, adverse effect and therapeutic value of drugs 1,2.6
co3 3. Distinguish Structural Activity Relationship of diffcrent class of drugs 1,6
Medicinal Chemistry 11~ |CO4 4. Tllustrate the chemical synthesis of selected drugs L6
COl To understand dosage forms and their manufacturing techniques 1,3,4.6.7.11
To understand all the related and practical aspect of solid, liquid and semisolid dosage form
Cco2 development and evaluation 1,2,3,4.7,8,10,11
To correlate the theoretical knowledge with professional and practical need of pharmaceutical 1,2,3,4,5,6,7,8,9,10,
Industrial Pharmacy | Co3 industry. il
Classify the drugs used for cardiovascular system, urinary system and endocrine system and
COl explain their Pharmacology. 1,8,9,10,11
Classify and explain autacoids and related drugs and their role in inflammatory disorders like
Co2 rheumatic and gout. 1.8.9.10.11
Explain the concept of bioassay, their types, methods and application with different examples of
Pharmacology 11 CO3 drugs. 1,8,9,10,11
Describe the modern extraction process by using different methods and principles, in the
COI isolation, purification, identification and analysis of various phyto-constituents 1.3,6,7.9.10.11
To develop the skills of gencral metheds of extraction, evaluation, chemical tests of crude drugs
CO2 containing various secondary metabolites, 1.3.6.7,9.10,11
Describe basic metabolic pathways and biosynthesis of various sccondary metabolites through -’
C0O3 these pathways 1,3,6,7,9,10,11
Co4 To understand utilization of radioactive isotopes in the investigation of biogenetic studics. 1.3.6,7,9.10,11
Pharmacognosy and To understand the industrial production, estimation and utilization of different classes of
Phytochemistry 11 CO5 phytoconstitucnts 1,3,6,7,9,10,11
CO1 The Pharmaceutical legislations and their implications in the development and marketing of
C0o2 Various Indian pharmaceutical Acts and Laws,
Pharmaceutical Co3 The regulatory authorities and ag governing the manufacture and sale of pharmaceuticals,
Jurisprudence Co4 The code of ethics during the pharmaccutical practice 1,2,5.6,7.8.9.10,11
COl To understand all the theoretical and practical aspect of dosage form development. 1,3,4,6.7,11
CO2 To formulate and evaluate solid, liguid and semisolid dosage fonms. 1,2.34.7.8.10.11
11 cnnmmmmw&gmmnrﬂmamﬁrpmmmmm T.2,3.3,5.0,1,5,9,10;
CO3 industry. 1
w mﬂT R11iv bﬁ}l‘bllllﬂulll uﬂllls You ous Il".l"UuUlUblhh \UL/II\IUU PTORCOT T quaindirye vl
quantitative techniques) and summarize the findings in systematic way verbally and in written
Industrial Pharmacy | Lab  [CO4 communication. 23456811
Demonstrate the understanding of guidelines for animal experimentations, various routes of drug
COl administration, and methods for blood collection from experimental animals. 1,3.4,6,7.9,10,11
Describe the composition of physiological salt solutions and basic instruments used in
CO2 experimental pharmacology. 1,3,4,6,7,9.10,11
Perform experiments using various isolated preparation and describe the effect of different drugs
on the concentration response curves, interpret the action of various drugs using preclinical
CO3 models/computer simulations. 1,3,4,6,7.9,10,11
Pharmacology 1l Lab CO4 Plan, execute and conclude the experiment using various methodologies. 1,1.4.6,.7.8.9.10.11
Identify crude drugs based on morphological characters, microscopic characters and give
COl biological source with the chemical constituents and therapeutic uses 1,3,6,7,9.10.11
Apply the knowledge of microscopic characters in ascertaining the genuinely of powdered >
COo2 formulations. 1,3,6,7,9,10,11
Understand the principle involved for carying out extraction, isolation and detection of active
cao3 constituents by chromatography 1.3.6,7.9.10,11
Demonstrate oral and written communication skills and ability to plan the experimentation with
CO4 proper time management 1,3.7.8
CO5 Identify unorganized drugs by qualitative chemical tests 1.3,6,7.9.10,11
Pharmacognosy and CO6 Understand prineiple involved in distillation of volatile oils and detection of phyloconstivents by 1.3.6,7.9.10,11
semv Phytochemistry 11 Lab
o ToSTrUTTITe: Y; P T TR T SO A TS e T T
COl medicinally important drugs. 1,11
CO2 Inderstand the importance of drug design and different modern techni of drup design. 1,34.11
Medicinal Chemistry [11  |CO3 Express Development for particular class of the drug and interpret effect of substitution on 1,3,8,11
Classify the drugs acting on respiratory and gastrointestinal system into correct therapeutic
categorics; correlate the pathophysiology of few common disorders of respiratory and
col gas.tr(:i'ntes:inal S{Stel:l loilheir Eharﬂacolherfpy; exBlailn thJe Erincipal pharmacological actions, 1.3,6,8,9, 10
Classify chemotherapeutic agents; explain the principal pharmacological actions, including the
mode of action, side effects and uses of related drugs; and justify the need for rational use of
o2 antimicrobials. 1.3.6.8.9. 10
Explain the principles of immunology and chronopharmacology and discuss their
Co3 pharmacotherapeutic applications, 1,3,6,8,9, 10
Pharmacology 11 CO4 Comprehend the principles of toxicology and treatment of various poisonings. 1.3,6.8.9, 10
COl To understand herbs as raw materials and its processing to produce herbal drug product. 1,3,6.7.9,10,11
Outline the fundamental principles involved in different traditional systems of medicine
CO2 including ayurveda and standardization of various ayurvedic formulations 1,3.6,7,9,10,11
Understand and apply the significance of excipients of natural origin, used in pharmaceutical
COo3 formulations and describe various classes of excipients . 1,3,6,7,9,10,11
Apply the knowledge of pharmacolegy to understand pharmacodynamic and pharmacokinetic . -
CO4 herb-drug and herb-food interactions 1.33ignadu Verified
Digitally sign: SUPRIYA
SHRIHARI SHIPHAYE
2024.12.13 3 +05:30

4



Attain the knowledge of health benefits of nutraceuticals, herbal cosmetics, conventional and
COS5 novel herbal formulations. 1,3,6,7.9,10,11
To understand und demonstrate patenting, regulatory requirements and evaluation of natural
Herbal Drug Technology  [CO6 products. 1,3,6,7.9,10.11
Cot Understand the basic concepts in biopharmaceutics and pharmucokinetics and their significance. | 1,2,3,4,5.6.7,8.9.10
Use of plasma drug concentration-time data to caleulate the pharmacokinetic pa 15 to 1,2,3,4,5,6,7,8,9,10
Cco2 describe the kinetics of drug absorption, distribution, metabolism, excretion, elimination, I
Biopharmaceutics and CO3 To understand the concepts of bioavailability and bicequivalence of drug products and their 1,2,3,4,5.6.7.8.9.10
Pharmacokinetics CO4 Understand various pharmacokinetic parameters, their significance & applications 1,2,3,4,5.6.7,8,9,10
col l:(ndcrsffmd_lhc toals, lcch{niques. ,ffhics ﬂl:l(l o.nvironmcmal safety involved in gene cloning, und 1,4.7.9.10.11
Discuss basics of immunology and explain the antigen-antibody interactions and defense
mechanism and explain technique of monoclonal antibodies production for treating the human
co2 discases 14,7,10,11
Study fermentation technology and understanding the basic concepts for production of safer
Pharmaceutical CO3 vaceines and antibiotics 1.9.10,11
Biotechnology COo4 Demonstinie different techniques and applications of enzyme immobilization and cell eulture 1,4,9,10,11
Understand the concepts of quality assurance, total quality management, ICH guidelines and
COol quality by design 1,2,349
C0o2 Understund the organization, plunning of g and resources for phurmuceutical industry. 2,3,5,6,9.10
C€o3 Apply the principles of qunlity contvol and good laboratory practices during practical training. 234,11
CO4 Evaluate and apply document maintenance and complaint handling to practical situations, 1,3,5,7.8
Pharmaceutical Quality Evaluate and support the calibration and validation principles as applicable 10 academic
Assurance COs laboratories, 123411
Col Perform Synthesis of Some drugs and intermediates 1,23.5:11
cO2 Perform Assay of drups 123511
CO3 Apply principles of Green Chemistry to synthesis 1,2,3.5.10,
Medicinal ch y 11l Lab [CO4 Experimenting on computers for studies in pharmaceutical chemistr 1,2,3,5, 11
I bl\l"l OIS, CarcummronToT
pharmacokinetic parameters, student’s t test, ANOVA test, Chi square test, Wilicoxin Signed
CO| Rank test. 1,2,3,5, 6,89
TP P T s T T o o v T
CO2 analysis of the same. 1,2,3,5, 6,7.8,9
COo3 Explain the principle and methodology of acute oral toxicity, skin irritation and eyt imitation 1,2,3,6,7.8,9
d o | 4 i) £-3 AS 1 v
Pharmacology 111 Lab C04 qualitative or quantitative techniques). 1,34.6,7.8.9,10,11
Extract and perform qualitative chemical rests on the crude drugs containing various
Col phytoconstituents. 1,3:6,7,9,10,11
Apply analytical procedures and pri viples for qu ive determination of total aldchyde
CO2 content, phenol content and total alkaloids from crude drugs 1,3,6,7,9,10,1|
co3 Carry out evaluation of ayurvedic dosuge form, herbal drugs, herbal formulations, herbul 1.3.6.7.9.10.11
Demonstrate oral and written communication skills and ability to plan the experimentation with
SEM VI Herbal Drug Technology Lab |CO4 propet time miana, 13,78
Col Recall with examples the terminologies associated with spectroscopy and chromatography 1.2,3,8, 1!
Explain and illustrate the theory and applications of UV visible spectroscopy, fluorimetry, IR
spectroscopy, HPLC, GC, paper chromatography, TLC, ion chromatography, gel
Co2 chromatography and affinity chromatograph 1,2,3,4,6,8, 11
Apply the knowledge gained and perform mathematical calculations 1o obtain quantitative
Instrumental Methods of O3 results from UV spectroscopy and chromatographic p s 2,3,4,8, 11
Analysis CO 4 Predict the spectroscopic behavior of molecul 2,3,4,8 11
CO! Know the process of pilot plant and scale up of pharmaccutical dosage forms 1,2,34,6,7,10,11
Co2 Understand the process of technology transfer from lab scale to commercial batch 1,2.3.4.6,7,10.11
1,2,3,4,5,6,7,8,9,10,
CO3 Know different Laws and Acts that regulate pharmaceutical industry 11
1,2,3,4,6,5,7,8,9,10,
Industrial Pharmacy 11 co4 Understand the approval process and regulatary requirements for drug products 11
Understand the management ot hospital pharmacy, community pharmacy, clinical pharmacy and
COl the functions of pharmacy and therapeuties committee, 1,2,5,6.9,10
Comprehend adverse drug reaction classification, therapeutic drug monitoring, drug store
Co2 management and inventory control, 1,3.5.79
Summarize the over the counter medications, investigational use of drugs, and interpretation of
Co3 clinical laboratory tests. 1,24,11
Apply drug distribution systems, prescribed medication order and communication skills during
Co4 practical siluations. 234,58
Pharmacy Practice Cos Evaluate medication adherence, patient counselling and education programs in hospitals. 23,5781
1,2,3.4,5.6,7.8.9,10,
COt To understand various approaches for development of novel drug delivery systems. 1
Novel Drug Delivery To understand the eriteria for seleetion of drugs and polymers for the devolopment of Navel 1,2,3,4,5,6,7,8,9,10,
Systems CO2 drug delivery systems, their formulation and evaluation 11
Apply the principles of uy-vis spechioscopy, fluotescence spectroscopy, flame photometry,
colorimetry and turbidometry to perform, analyze, determine and report the content of drugs in
Col formulation/sample solution 2,3,4,6,8 10
Relate the principles of separation with chromatographic techniques to identify and separate two
CO2 components in a mixture 2,3,4,6,8, 10
Recall the working principle, instrumentation and pharmaceutical applications of HPLC, GC and =
Instrumental Methods of  [CO3 HPTLC e p L3410, 11
Analysis Lab COo4 Plan, execute and conclu : i ing qualitative or quantitative technigues/ Y = 1,2,3,4
R 4 Signatu
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Understanding (he importance and applications of various subjects and their corrclation with

CO2 practice of Pharmacy 14,11
C03 Developmeit of skills in the handling of modem tools 14,11
CO4 Acquire skills of documentation and record keeping 14.11
Practice School COS5 Plan academic, career and personal interests via research experience 14,11

SEM VIl

Understand descriptive statistics, Graphics, Correlation, Regression, logistic regression
Probability theory, Sampling technique, Parametric tests, Non-Parametric tests, ANOVA,
Introduction to Design of Experiments, Phascs of Clinical trials and Observational and

(&6]] Experimental studies, 1,7,3,9,10,11
Perform analysis using SPSS, R and MINITAB statistical software's, analysing the statistical
CO2 data using Excel. 1,2,3.4,7.9,10.11
CO3 Explain the basics of biostatistics and its role in Pharmacy 1,5,7.8,9,10,11
Research Methodology and 1,2,3,4,5,6,7,8,9,10,
Biostatistics CO4 Evaluate-and apply the principles of biostatistics during conduct of basic research 11
Explain the basic concepts related to health, diseases and health education and apply the
Col knowledge for promoting health and hygiene at the social level. 1,3.6,7,8.9,10,11
Explain the various measures to control and prevent spread of diseases and apply these
cOo2 principles to avoid spread of the di 1.4.5,6,7,8.9,10,11
Understand the different types of national health programs and their objectives and apply this 1,3,4,5,6,7,8,9,10,1
CO3 knowledge to ereate swareness among those socially connected with the learner. 1
Social and Preventive Understand the importance of community services and render them for societal benefit through I,
Pharmacy Co4 analysis of sociul health problems and contribute to public health objectives 3.4,5,6.7.89.10,11
COl State the importance of marketing in the pharma industry. Develop an understanding of Indian 1,6,8,7
Formulate markeling strategies with respeet to Pharmaccutical products. Able to formulate a
CO2 pricing strategy. 1,6,8,7
Take crucial product related decisions in the business world and create promotion and
CO3 advertising strategies for Pharmaceutical products. 1,6,8,7,9
Gain a deeper understanding about pharmaceutical supply chain and logistics through different
Pharmaccutical Marketing channels. Understand the role and responsibilitics of Medical Representatives and Product m—r
Management CO4 Management team. 1,6,8,7.9
COl Know about the process of drug discovery and development 1,6.7.10

Know the important regulatory concepts, documentation requirements, regulatory registration
procedures, regulatory authorities and agencies governing the manufacture and sale of

Cco2 pharmaccuticals globally. 1,4,6,7,9,11
Describe the clinical trials requirements for approvals for conducting clinical trials and discuss 1,2,3,4,5,6,7,8,9,10,
CO3 the rolc of pharmacovigilance and the process of monitoring in clinical trials. 1
Pharmaceutical Regulatory To correlate the theoretical knowledge with professional and practical need of pharmaceutical 1,2,3,4,5,6,7,8,10,1
Science CO4 industry. i
Remember the history and development of pharmacovigilance and discuss the importance of
COl drug safety monitoring. 1,3,4,6,7,8,11
Discuss the various facets of ADRs in normal as well as special populations with their relation to
Cco2 pharmacoyigilance methods. 1,34:6,7.8,11
Integrate knowledge of drug-discase classification, coding and information resources and outline
CcO3 the pharmacovigilance process. 1.3,4.6,7.8,11
Outline the regulatory processes in pharmacovigilance and summarize the components of
Phurmacovigilance - Elective |CO% pharmacovigilance program. 1,34,6,7,8.11
COl Describe WHO puidelines for quality control of herbal drugs. 1,3,6,7.9.10,11
Understand the significance of Quality Assurance in herbal drug industry by implementing
co2 ¢GMP, GAP, GMP and GLP 1,3,6.7.9,10.11
Quality Control and CO3 Describe EU and 1CH guidelines for quality control of herbal drugs. 1,3,6,7.9,10,11
( = " e il - -
Standardization of Herbals — o4 Understand the stability testing of herbal medicines and application of different chromatographic | | 3,6,7,9,10,11
Eleetive COs Understand regulatory requi 1 for herbal medici 1,3,6,7,9,10,11
'
COl Recognize various stages and appronches of drug discovery and development 1234911
CO2 Interpret the QSAR cquation and 3D contour plots 13.4.9,10,11
Experimenting with facts learned, for designing new molecules using molecular docking, de
c03 novo drug design, pharmacophore, virtual ing techniques 1,3.4.9,11
Computer Aided Drug CO4 Debate on use of informatics and databases in drug design 1,2,34.10.11
Desipn COs Explain Molecular and Q Mechanics methods in drug design 1,3,4.11
CO! Understand the basic mechanisms related to cell function, composition and molecular biology 1,9,10,11
Learn and comprehend the basics of molecular genetics, structure and function of nucleie acids
CO2 and protein synthesi 1,9,10,11
€o3 Understand about cell cycle and eell signaling pathways 1,9,10,11
Cell and Molecular Biology- Develop the ability to apply and analyze the knowledge of cell and molecular biclogy in
Elective Co4 identifying molecular targets for drugs 1,3,5.7.8,10,11
COl Discuss the various rw materials for ics and structure and function of human skin 1,3.8,11
CO2 Understand the toxicological aspects and toxicity testing for cosmetics and ¢ iticals 1,3,4,78,11
Discuss the various cosmetics products w.r.t. raw materials, large scale manufacturing and
CO3 functional and physicochemical evaluation including Herbal cosmetics. 1,23.8,11
Cosmetic Science- Elective |CO4 Know the regulatory guidelines and sensorial assessment for cosmetics 1,3,4.5.7.89.10,
Understand the regulations and ethical requirement for the usage of experimental animals, the
maintenance of laboratory animals as per the guidelines, basic knowledge of various in-vitro and
COl in-vivo preclinical evaluation processes. 1,6,7.9.10,11
Explain the knowledge gained on preclinical evaluation of drugs and recent experimental
CO2 techniques in the drug discovery und development. 1,6,7,10,11
CO3 Learn.about the various screehing methods involved in the drug discovery process. 1,6,7,10,11
Signatu Verified
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SEM VIl

Understand and explain the rational used for selection of sex, gender, number, group of various
animals used in the drug discovery process and good laboratory practices in maintenance and

Project Work

Experimental Pharmacology- | <04 handling of experimental animals. 1,6,7,9.10,11
Elcctive Cos They would appreciite to correlate the preelinical data to h 1,4.6,2.9.11
Recall with examples the terminologies associated with spectroscopy, X-ray diffraction,
COl extraction, immunoassays, ¢alibration and validation 1,2,3,8,11
Explain and illustrate the theory, instrumentation and applications of Nuclear Magnetic
Resonance spectroscopy, mass spectrometry, thermal methods of analysis, X ray diffraction
methods, radioimmunonssay, extraction and hyphenated techniques and the methodology of
CO2 calibration and validation of analytical instrumenis 1,2,3,4,6,8, 1!
Apply the knowledge gained and perform mathematical calculations to obtain: chemical Shifi
Advanced Instrumentation 93 values and relative intensities of peaks in |H NMR; mnss to charge ratio of fragments in MS 2,3,4.811
Techniques CO4 Predict the spectroscopic behavior of molecules 2,3, 4,811
Explain concept of nutraceuticals, dietary supplements, functional foods, classify these based on
COl1 chemical nature, health benefits and mechanism of action 1,3,7.9,10
Acquire the knowledge of chemistry of phytochemicals as nutraceuticals, their health benefits,
co2 rec led doses along with the marketed formulations 1,3.7,9,10
To understand the effect of processing, storage and interactions of diflerent environmental
CO3 factors on the potential of nutraceuticals, 1.3,7,9,10
To understand the role of antioxidants as nutraceuticals for prevention of various chronic
Co4 disenses 1.3.7.9,10
Dietary Supplements and Describe the regulatory aspects for manufacture and sale of nutraceutical products und dictary
Nutraceuticals - Elective  |CO5 supplements 1,3,7.9,10
Understand the process product development, with respect to preformulation, formulation
COl devel and manuficturing aspects and stubility studies, 1,2,34.6,7,10,11
co2 Understand the about Phar ical exciy with respeet to product developmient. 1,2,3.4.6.7.10.11
Understand the concepts of Optimization and QbD and its application to pharmaceutical produet |1,2,3,4,5,6,7.8.9, 10,
Pharmaceutical Product |03 development. . 1l
Development- Elective  |CO4 Understand the regulatory requirements and guality control testing of different types of dosage  |1,2,3,4,6,5,7,8,9,10,
Col Apply ti | knowledge learned in clussroom to a solve research problem L3
Understanding the importance and applications of various subjects and their correlation in
CO2 hypothesizing and solving research problem 1,11
CO3 Development of eritical thinking, and analytical skills through hands-on learning 1.3, 11
Co4 Acquire various skills like Problem solving, data handling, presentation, documentation cte. 1.2,3,8:11
COs Plan academic, career and personal interests via research experience 1,2, 9
CO6 Work collaboratively with other researchers/ fellow colleagues. 4,5,6
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Hashu Advani Memorial Complex, Behind Collector Colony, Chembur (E), Mumbai - 400 074

2.6.1Qlm

Teachers and students are aware of the stated Programme and course outcomes of the Programmes offered by the institution (15)
Describe Course Qutcomes (COs) for all courses and mechanism of communication

M PHARM R 2019 SYLLABUS COURSE OUTCOMES

|

B

T %7 HOVd

|

Modern Pharmaceutics

device suitable formulation composition. Digitally S
SHRIHARI SH

Course PSO
SEM SUBJECT Outco STATEMENTS MAPPING
me PO MAPPING
co1 Recall with examples the terminologies associated with spectroscopy, 1.2.3.8.11 1.2.3
chromatography, X-ray diffraction, electrophoresis & immunoassaya - e
Explain and illustrate the theory, instrumentation and applications of 1.2.3.4.6
. cOo2 various techniques involved in spectroscopy, chromatography, X-ray i ’8 ’1 1’ ’ 1,2,3
diffraction, electrophoresis and immunoassaya ’
Apply the knowledge gained to calculate concentration by UV-visible
Modern Cco3 spectroscopy, predict the IR frequencies, number of signals in NMR and | 2, 3,4, 11 1,2,3
Pharmaceutical fragmentation pattern in MS for simple organic compounds
Analytical Techniques |CO4 Predict the spectroscopic behavior of molecules 2,3,4,8,11 1,2,3
Understand the concepts and various approaches for development of 1,2,4,5,6,7,
CO1 ; 1,23
novel drug delivery systems. 10,11
Understand criteria for selection of drugs and polymers for the 1,2,3,4,7,8,10
CcOo2 . 1,2,3
development of delivery system. ,Jd
! . . 1,2,3,4,5,6,7,
Brugiilelieny Systems CO3 Understand formulation and evaluation of Novel drug delivery systems.. 8.10.11 1,2,3
Understand the concepts of pre-formulation, tablet compression,
el optimization, validation and cGMP. i 12,3
Apply the preformulation knowledge for proper selection of formulation |1, 2, 3,4, 6,
CO2 i || B2
excipients. 7,8,10, 11
8 Investigate various qualification parameters for equipments and 1,2,3,4,6,
B CO3 i 1y, 253
validation parameters for dosage forms.
CO4 Analyze the formulation parameters, apply optimization tec@iﬁ!%&ﬁe
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VES COLLEGE OF PHARMACY
Hashu Advani Memorial Complex, Behind Collector Colony, Chembur (E), Mumbai - 400 074

2.6.1 Qlm
Teachers and students are aware of the stated Programme and course outcomes of the Programmes offered by the institution (15)
Describe Course Qutcomes (COs) for all courses and mechanism of communication

M PHARM R 2019 SYLLABUS COURSE OUTCOMES

$Z “HOVd l

2024.12.13

Course PSO
SEM SUBJECT Outco STATEMENTS
MAPPING
me PO MAPPING
Cco1 Recall with examples the terminologies associated with spectroscopy, 1.2.3.8 11 1.2.3
chromatography, X-ray diffraction, electrophoresis & immunoassaya - e
Explain and illustrate the theory, instrumentation and applications of 1.2.3.4.6
" |€CO2 |various techniques involved in spectroscopy, chromatography, X-ray T 1,2,3
diffraction, electrophoresis and immunoassaya ’
Apply the knowledge gained to calculate concentration by UV-visible
Modern CO3 spectroscopy, predict the IR frequencies, number of signals in NMR and | 2, 3,4, 11 1,2,3
Pharmaceutical fragmentation pattern in MS for simple organic compounds
Analytical Techniques |CO4 Predict the spectroscopic behavior of molecules 2,3,4,8,11 1,2,3
Understand the concepts and various approaches for development of 1,2,4,5,6,7,
CO1 . 1,23
novel drug delivery systems. 10,11
Understand criteria for selection of drugs and polymers for the 1,2,3,4,7,8,10
CcO2 : 1,2,3
development of delivery system. Be:
= 3 M 112!31435!6!73
Drug Delivery Systems Cco3 Understand formulation and evaluation of Novel drug delivery systems.. §.10.11 1,2,3
Understand the concepts of pre-formulation, tablet compression,
el optimization, validation and cGMP. B e
CO2 Apply the preformulation knowledge for proper selection of formulation |1, 2, 3, 4, 6, 1.2.3
excipients. 7 —
8 Investigate various qualification parameters for equipments and
CO3 8
validation parameters for dosage forms.
COo4 ?Ifilyze t’}iebiiox}nulaulmtlv paramrztersi,tiﬁ?ly optimization te%ﬂ{&,% A\ e
Modern Pharmaceutics T e R i Digially sioneck SHAMIAT 2
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Understand the concepts of innovator and generic drugs, drug

CO1 development process and the Regulatory guidance and guidelines for 1,2,4,6,7,9,11 1,2
filing and approval process.
co2 Develop and submit the QOSSIem in CTD_/ eCTD formats and the post 1.2,3.4,7,8,10 1.2
approval regulatory requirements for actives and drug products
Understand the requirements in the clinical trials settings and 1,2,3,4,5,6,7,
Cco3 = =l 12,3
pharmacovigilance activities 8,9,10,11
CO4 To correlate the theoretical knowledge with professional and practical 1,2,3,4,5,6,7, 3
Regulatory Affairs need of pharmaceutical industry. 8,10,11
Estimate the active pharmaceutical ingredients in formulations by
Co1 5 : » . 1,3,4,8,11 1
using different modern analytical techniques.
Cco2 Apply the concepts of pre-formulation in formulation 12.3.48.11 3
development.
O3 Understand the formulation and evaluation methods of different 1,2,3,4,8,9,10 13
novel drug delivery system. ,11 ’
Plan, execute the experiment using various methodologies
o (defined protocol or qualitative or quantitative techniques) 1,2,3,4,8.9,10 123
Pharmaceutics | and summarize the findings in systematic way verbally and 11 o
SEM | Practicals - I in written communication.
SEM I M PHARM PHARMACEUTICAL CHEMISTRY
Recall with examples the terminologies associated with spectroscopy,
CO1 chromatography, X-ray diffraction, electrophoresis, potentiometry and 1,2,3,8,11 1,2,3
thermal analysis
Explain and illustrate the theory, instrumentation and applications of 1.2.3.4.6
co2 various techniques involved in spectroscopy, chromatography, X-ray ’ ,8 ’11’ ’ 1,2,3
diffraction, electrophoresis, potentiometry and thermal analysis ’
Apply the knowledge gained to calculate concentration by UV-visible
Modern COo3 spectroscopy, predict the IR frequencies, number of signals in NMR and | 2,3, 4, 11 1,2,3
Pharmaceutical fragmentation pattern in MS for simple organic compounds
Analytical Techniques C0O4 Predict the spectroscopic behavior of molecules 2,3,4,8,11 1,2,3
Predict and explain the reaction products based on reaction intermediates
Co1 N 1,3,8,11 1
and mechanism involved.
Comprehend various synthetic routes available for synthesis of
co2 s 11 |
medicinal drugs. Dr. (¢
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CO3 Apply Concept of protecting and deprotecting groups in synthetic 138,11 12
schemes.
Advanced Organic Apply the knowledge of reactions covered in syllabus for predicting
5 CO4 : 1,3,8,11 1,2,3
Chemistry I retrosynthetic pathways of newer drugs.
Cco1 Summarize Different stages of drug discovery 1,11
CO2 Explain Role of medicinal chemistry in drug research 16,11
Correlate different techniques for drug discovery and medicinal
CO3 . 1,3,11
chemistry 1,2
Advanced Medicinal Drive or deduce appropriate enzyme inhibitor or peptidomimetic if given
. CO4 1,2,3,11
Chemistry the case 1,2,3
COol Recogm;e_the _dlfferent types of natural compounds and their chemistry 1,69.10.11 12
and medicinal importance
Explain the phytochemical importance of alkaloid, flavonoid, steroids, 1,3,6,7,9,10,1
CcOo2 . A . 1,2
terpenoids and vitamins in drug discovery 1
. . 1,4,6,7,9,10,1
CO3 Use rDNA technology in new drug discovery ) 1,2,3
Chemistry of Natural Co4 Justify the structural elucidation of natural compound based on its 1,3,4,7.9,10,1 123
Products various spectroscopic parameters 1 U
CO1 perform quantitative analysis of organic compounds 1-6,8,11
-6,8,11
PHARMACEUTICAL : : =T :
CHEMISTRY CO2 perform the various reactions of synthetic importance 1,2,35,6,8,11 |1,2,3,5,6,8,11
SEM | PRACTICAL-1 CO3 isolate products and interpret the experimental data 1,2,3,5,6,8,11 |11,2,3,5,6,8,11
M PHARM QUALITY ASSURANCE
Recall with examples the terminologies associated with spectroscopy,
CO1 chromatography, X-ray diffraction, electrophoresis, potentiometry and 1,2,3,8, 11 1,2,3
thermal analysis
Explain and illustrate the theory, instrumentation and applications of 1.2.3.4.6
CO2 various techniques involved in spectroscopy, chromatography, X-ray ’ ,8 ’11’ ’ 1,2,3
diffraction, electrophoresis, potentiometry and thermal analysis ’
Apply the knowledge gained to caiculate concentration by UV-visible
Modern CO3 spectroscopy, predict the IR frequencies, number of signals in NMR apd”] ol
Pharmaceutical fragmentation pattern in MS for simple organic compounds 4 “ . =i,
Analytical Techniques |CO4  |Predict the spectroscopic behavior of molecules Signatuyegd(‘\:?_eleri_f @3 .
' B L ,
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Quality Management
Systems

Co1

Understand the concept of quality, strategic quality management and
define different terms involved in quality management systems.

12,56

1.3

co2

Understand the concept of statistical process control (SPC) and explain
the principles involved in SPC like process capability, control chart
analysis and process control.

2,34,5,11

1.3

COo3

Recognize the importance of customer, different concepts required to
achieve customer satisfaction and desired quality the development of
quality culture and define and comprehend the different terms, types and
process involved in benchmarking.

3,6,8,9,10

CO4

Comprehend principles involved in pharmaceutical quality management
like six sigma, ISO, WHO-GMP and CFR-21.

2,3,4,5,6,7,10

1,2

CO5

Apply ICH guidelines for drug stability, risk management and quality by
design.

1,2,3,5,8,9

1,3

Quality Control and
Quality Assurance

Co1

Understand the roles and responsibilities of Quality Control and Quality
Assurance departments in pharmaceutical industry

1,

CcOo2

Understand the significance of cGMP and ICH Guidelines in
pharmaceutical industry

1,2

COo3

Describe the analysis of raw materials, packaging materials, in process
quality control (IPQC) and finished products for different
pharmaceutical dosage forms

1,

CO4

Apply knowledge of regulatory requirements for preparing, maintaining,
retaining and retrieving the data and documents in pharmaceutical
industry

CO5

Understand the scope and importance of Intellectual Property Rights
(IPR) in pharmaceutical industry (IPR) in pharmaceutical industry

Product development
and technology transfer

CcO1

Understand the new product development process, pilot plant scale up
and packaging requirements

1,2,4,6,7,9,11

1,2

CO2

Understand the necessary information to transfer technology from R&D
to actual manufacturing by sorting out various information obtained
during R&D

1,2,34,7,8,10

1,2,3

CO3

Understand the requirements in the manufacturing settings and
regulatory activities

132)3145556171
§,9,10,11

1,2,3

CO4

Correlate the theoretical knowledge with professional and practical need
of pharmaceutical industry.

1,2,3.4,5,6,7,
8,10,11

CO1

Apply the principles of uv-vis spectroscopy, fluorescence spectroscopy

and flame photometry to perform, analyze, determine and report the =
content of drugs in formulation/sample solution /

2’ 3’ 45 6! 8’
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Relate the concept of in process quality control & stability studies to

Vd

]

33

S

co2 design and develop the protocol for testing of pharmaceuticals 1,2,3
Quality Assurance Cco3 Plan, execute and conclude the experiment using qualitative or 1.2.3.4 1.2.3
SEM | Practical-1 quantitative techniques > *
M PHARM PHARMACEUTICS SEM Il
co1 Unflerstarld concept of drug targeting, its application, pulmonary drug 1,4,6,9, 11 1,2,3
delivery systems and gene therapy.
co2 Apply the knowledgq for selection of appropriate Nanote-cl:molo-gy and |1,3,4,6, 10, 1.2.3
delivery system for given class of drug and route of administration. 11 T
CO3 Analyze the parameters for evaluation of Nano and Micro drug delivery 1,3,4,6,11 1,2,3
systems.
Nano technology and CO4 Construct composition of NDDS, encompassing Micro and Nano drug 1,2,3,4,5, 1.2.3
targeted DDS delivery systems. 6,8,9, 10,11 N
Understand the basic concepts in biopharmaceutics and 1,2,46,7,10,1
CO1 . 1,23
pharmacokinetics.. 1
Understand how to use raw data and derive the pharmacokinetic models 12.34.7.8.9
CO2 and parameters that best describe the process of drug absorption, ’ ’1’0 ’11’ e 123
distribution, metabolism and elimination. ’
Co3 Understand the critical evaluation of biopharmaceutic studies involving | 1,2,3,4,5,6,7, 123
dru duct equivalency... 8,10,11 e
g product equivalency .10,
CO4 Understand the design and evaluation of dosage regimens of the drugs 1,2,3.4,5,6,7, 123
using pharmacokinetic and biopharmaceutic parameters. 8,10,11
Biopharmaceutics & CO5 Understand the potential clinical pharmacokinetic problems and 1,2,46,7,10,1 123
Pharmacokinetics application of basics of pharmacokinetic 1
Recall & relate skills necessary for computer applications in
co1 pharmaceutical research and development who want to understand the 12346811 123
application of computers across the entire drug research and T =
development process
CcOo2 Qutline tl}e pri_nciples Qf more integr_ated_ and coherent use of 12346911 123
computerized information (informatics) in the drug development process | 77" "7’ T
Construct the simulated model of drug delivery systems based on ADME 1234589
CO3  |parameters, use of statistical techniques, clinical data collection and a 1,23
management
Recommend applications of artificial intelligence and robotics in
Cco4 pharmaceutical automation, evaluate the current challenges and predict/g: 2 5811 1.2.3,
Computer Aided Drug the future directions / """v»“ff{:‘i:f":..;\\ s
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Cosmetics and
Cosmeceuticals

Cco1

Define cosmetics and understand the regulatory requirements for
labeling, import, manufacturing and sale of cosmetic products in India.

2,6,7,8,9,11

COo2

Understand the biological concepts related to different problems of the
skin, hair, oral cavity.

1,3,9,11

CcO3

Study and review COSMOS guidelines for different classes of
ingredients.

1,5,9,10,11

CO4

Classify the key ingredients, building blocks, their chemical classes and
types, the herbal ingredients used in skin care, hair care required for
making cosmetics and cosmeceuticals.

1,2,3,4,10,11

1,3

CO5

Apply the key ingredients for design and formulation of cosmeceutical
products like sunscreen, antiageing, anti-acne and formulations for oral
cavity problems.

1,2,3,4,5,10

1,3

Pharmaceutics Practical

I

co1

Learner will gain knowledge in the area of advances in novel drug
delivery systems.

1,2,3,4,7,89

%3

co2

Learners will have knowledge of methods used to determine and
interpret the bioavailability and bioequivalence parameters along with
statistical aspects of bioequivalence study.

1,2,3,4,7,8,9

1,23

co3

Learner will attain knowledge and skills necessary for computer
applications in pharmaceutical research and development, preclinical
and clinical development using statistical models/ software, including
optimization of formulation and process of manufacturing,
computational modeling of drug disposition.

1,2,3,4,7,8,9

1,23

co4

Learner will gain knowledge and skills necessary for the developing
synthetic and herbal cosmetic and cosmeceutical products.

1,2,34,7,8,9,
10

1,3

PHARNMACEUTICAL CHEMISTRY SEM 1

s—.&.—-—‘—__
SR e T
; -3 - 3Yd
by —

l.

Advanced Spectral
Analysis

CO1

Recall with examples the terminologies of advanced chromatographic &
hyphenated techniques, thermal analysis & radio immunoassays

1,2,3,8,11

1,2,3

CcO2

Explain and illustrate the theory and applications of 1-D & 2-D NMR,
advanced chromatographic & hyphenated techniques, thermal analysis &
radio immunoassays

1'9 21 3‘.‘ 4'} 65

8,11

1,2,3

co3

Apply the knowledge gained and perform mathematical calculations to
obtain: chemical shift values and relative intensities of peaks in 1H
NMR; Amax, and DBE of organic compounds; mass to charge ratio of
fragments in MS

2,3,4,8, 11

CO4

Interpret the spectral data and predict the structure of organic com /cmad& ™ 8.9

p‘/“ el
7 <% &O
oS

2,3,4,6,7,
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Understand various greener chemistry approaches and compare them

e against conventional methods of syntheis L34S0 b2
CO2 Learn and express advanced techniques of peptide synthesis 1,3,4,8,10,11 1
CO3 Describe and discuss upon photochemical and pericyclic reactions 1,3,8,10,11 1
CO4 Lean} type of cg.tglyms, 1‘ts basic mechgnlsm, and various catalytic named 13,7,8,10,11 1.2
reactions used in industrial manufacturing set up.
Advanced Organic Apply and integrate acquired concepts of asymmetric synthesis in
: CO5 ; : 1] 1,3,7.8,10,11 | 1,23
Chemistry -I1 synthesis of chiral medicinal compounds.
Recall and relate the different structures of protein along with the
Co1 structure activity relationship of existing studied drugs and their 1,2,3,10,11 1,2,3
interactions with the protein residues
Classify and explain the different techniques to calculate the potential
and kinetic energies of the system using Quantum and Molecular
Cco2 . s s A 1,2,3,10,11 1,2,3
Mechanics, energy minimization and molecular conformational space
search in the binding cavity of protein
Make use of the minimal energy conformation of protein and ligand to
construct and develop a model based on desired techniques like
e molecular docking, 3D-QSAR, pharmacophore modelling, homology £2,34,68,11 e
modelling, molecular dynamics, etc.
Analyze the results obtained based on the characteristics of different
interactions (docking), equation (QSAR), binding energy (dynamics) and | 1,2,3,5,7,10,1
co4 | ; 5 energy (dyn 1,2,3
Computer Aided Drug interpret the molecular mechanism of how a drug acts in a particular 1 s
Design manner to be either inhibiting or stimulating the enzyme/receptor
CoO1 Describe the strategies of scale up process of APIs and intermediates 1,2,3,4,6 13
Pharmaceutical Process Elaborate various unit operations and various reactions in process 12,3,4,6,7,10, -
R CO2 .
Chemistry chemistry 11 1,2,3
CO3 Describe various principles of Industrial Safety 3’3’5’6’8’10’
123
Cco1 perform the various reactions of synthetic importance 1-6,8,10,11
1,23
PHARMACEUTICAL |CO2 isolate products and interpret the experimental data A«-‘"'i'-ﬁ 8 11 1l 123
CHEMISTRY CcOo3 Experiment with computer aided techniques, validate the models 9;1(1 1 6. 8 10,11 ¢ I
SEM 1l PRACTICAL -1 interpret and predict the results Qi,m:,mml K o Lo 1,2,3 e
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QUALITY ASSURANCE SEM II
C Recall the environmental problems and develop an attitude of concern 1,2,3,8,10,
01 ; . 1,2,3
for the industry environment 11
Make use of the knowledge gained to ensure safety standards in 1,2,3,4,6,
COo2 i 1,2,3
pharmaceutical industry 8, 10,11
co3 Analyze and simplify the mechanism and management in different kinds 2.3.4,10, 11 1,2,3
of hazard management system
Hazards and safety CO4 Propose the method of Hazard assessment, procedure and methodology |2, 3, 4, 8, 10, 1.2.3
Management for safe industrial atmosphere. 11 >
A B g o 1,2,3,4,8,
Cco1 Understand the concept of validation, qualification and calibration 1
11
CO2 |Describe procedure for qualification of instruments and equipment 1.2.34 1
Cco3 Summarize the parameters of ICH guidelines for analytical method 111 3
validation. 2
i . 1,23.4,5,
CO4 |Comprehend the concept of process validation of different dosage forms 578 1
- - - . 1!2)3}4!8’
COS |Gain knowledge of the process of cleaning validation 0 2
Ph i . : 1,2,3,4,7,
armaceutical CO6 | Correlate the knowledge of IPR with respect to pharmaceutical products 3
Validation 8,11
Understand the concept of Quality Management System, Quality
CO1 |audits& its role, importance in pharmaceutical manufacturing L,5,6, 1
environment.
- Apply the conceptual knowledge gained to design & conducting
= Audits of various areas in the pharmaceutical manufacturing,
G CO2 |packaging, storage, distribution, Quality control and ancillary 1,2,6,8 3
ik areas (utilities) to assess compliance to the applicable Regulatory
L’J requirements.
p Create Audit check lists to conduct audits in the above specified
A CO3 |areas in pharmaceutical industries including vendors and suppliers | 1,2, 6,7 2

S Spive

of API Raw & packaging materials.
o
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Audits and Regulatory

Compliance

( (

CO4

Evaluate Audit observations into categories such as

Critical, Major & Minor based on the severity of non-compliance
to ¢cGMP aspects and Regulatory requirements. Suggest CAPAs
for compliance to CGMP aspects & Regulatory requirements

1,3,6

Pharmaceutical
Manufacturing
Technology

CO1

Understanding the legal requirements, licenses, plant layout, production
planning for the pharmaceutical industry, process automation with
respect to different dosage forms.

12,345

1,2

CO2

Explain the concept of quality by design (QbD) and process analytical
technology (PAT) and understand the different terminologies and aspects
involved in QbD and PAT.

1,2,3,4,5,8,9

1,2

CO3

Analyze the aseptic and non-sterile process technology including
manufacturing requirements, new technologies and equipment required
at each stage of manufacturing.

1,2,3,4,5,10,1
1

L3

CO4

Evaluate packaging technology required for different types of dosage
forms, evaluation of product package compatibility and stability aspects
of packaging material.

1,2,3,4,5,10,1
|

Quality Assurance
Practical-I1

co1

Understand the significance of control of hazardous substances and
perform analysis to determine and report the content of hazardous
substances in air/environment

2! 3! 4! 6! 8!
10, 11

1,2,3

CO2

Relate the concept of quality assurance to design and develop the
protocol f& checklists for testing of pharmaceuticals

1,2,3,4,6,
10, 11

L, 2l

CcO3

Plan, execute and conclude the experiment using qualitative or
quantitative techniques

1,2,3,4,10,
11

1,2,3

M PHARM SEM IlIl AND IV

l

DY |

&=t

—JT aovd

|

CO1

Students will be able to explain basic research methodologies like
objectives study design, review of literature, randomization, types of
studies

1,2,6,7,8,9,10
11

1,2,3

CO2

Students will be able to explain, analyze the data and apply the statistical
principles in the evaluation of the research data

1,2,36,7,8,9,
10,11

1.2,3

CO3

Students will be able to explain the basic concepts of medical research
including informed consent, , concepts like autonomy, beneficence and
non-maleficence, as well as about the declaration of Helsinki and other
guidelines like ICH GCP, Nuremberg code which govem ethical conduct
of clinical trials

1,2,3,6,7.8,9,
10,11




Students will be able to explain the basic facilities in animal handling

22

Cco4 and animal house facilities like transport, storage and care of animals. As | 1,2,3,6,7,8,9,
well as about the basic procedures to be followed to ensure the efficient 10,11
management of animal house facility at the site.
Research Methodology
and Biostatistics 1,2,3
Develop knowledge to advance your career, specialize in a particular
Co1 area and help take career in a promising new direction via experimental 1,11
learning 1,2.3
co2 Acquire skills related to literature survey, planning of experiments, data 1.23.11
collection, data interpretation . 1,2.3
Cco3 Learn handling of modemn instruments, equipments or software required 12.4
in the chosen area of work o 1,2,3
CO4 Progress of critical thinking and analytical skills through hands-on 13.11
learning T 1,2.3
CO5 Develop oral and written scientific communication skills 8,11 1,2.3
CO6 Create innovative ideas or project which will help in understanding the 19.11 123
specialized area in more depth and society in large e =
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PhD SYLLABUS COURSE OUTCOMES

Research methodology
This course makes the learners proficient in applying research methodologies, performing
statistical analyses, and presenting their findings in a clear and systematic manner.

Course: Research Methodology and Biostatistics (Revised 2019)

Course Code: Ph.DC101 [ Ph.D.(Tech ) Course work in Pharmaceutical Semester: |
Sciences

Type of course: Theory | Contact Hours: 4 Hours/week | Total Contact Hours: 60

Course Outcomes: After completion of this course the learner will be able to PO mapped

CO1 | Define key research concepts, distinguish between different research types, | 1,2,3 4, 6,7,8,
and design a research methodology. 9,10,11

CO2 | Develop proficiency in statistical analysis, hypothesis testing, and 1,2,34,6,7,8,
regression methods, and apply relevant software tools for data analysis and | 9,10,11
presentation effectively

CO3 | Organize and present research outcomes effectively 1,2,34,6,7,8,

9,10,11

Research and Publication Ethics
This course makes the learners aware of good research practices and statistical processing of the
scientific data.

Course: Research Methodology and Biostatistics (Revised 2019

Course Code: Ph DC105 | Ph.D.(Tech ) Course work in

Pharmaceutical Sciences

Pre-Registration Course
Work In Research and
Publication Ethics ( RPE)

Type of course: Theory | Contact Hours: 2 Hours/week
and Practical

Total Contact Hours: 30

Course Outcomes: After completion of this course the learner will | PO mapped
be able to
CO1 | Define key philosophical and ethical concepts and apply | 1,2,3 4, 6,7,8, 9,10,11

them to scientific research

CO2 | Understand research integrity, including issues like 1,2,34,6,7,8,9,10,11
falsification, fabrication, and plagiarism
CO3 [ Apply knowledge of publication ethics, authorship, and 1,2,34,6,7,8,9,10,11

conflicts of interest to utilize tools for open-access
publishing, evaluate predatory journals, and interpret
research metrics.
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