Course Code Legends

Course Code

Course Name

17YBH101 Human Anatomy and Physiology | — Theory C101
17YBH102 Pharmaceutical Analysis | — Theory C102
17YBH103 Pharmaceutics | — Theory C103
17YBH104 Pharmaceutical Inorganic Chemistry C104
17YBH105 Communication Skills — Theory C105
17YBH106 Remedial Biology — Theory 106
17YBH107 Remedial Mathematics — Theory c107
17YBH111 Human Anatomy and Physiology — Practical Cl11
17YBH112 Pharmaceutical Analysis | — Practical Cl112
17YBH113 Pharmaceutics | — Practical C113
17YBH114 Pharmaceutical Inorganic Chemistry — Practical Cl14
17YBH115 Communication Skills — Practical Cl115
17YBH116 Remedial Biology — Practical Cl16
17YBH201 Human Anatomy and Physiology Il — Theory C201
17YBH202 Pharmaceutical Organic Chemistry | — Theory C202
17YBH203 Biochemistry — Theory C203
17YBH204 Pathophysiology — Theory C204
17YBH205 Computer Applications in Pharmacy — Theory C205
17YBH206 Environmental Sciences — Theory C206
17YBH211 Human Anatomy and Physiology Il — Practical C211
17YBH212 Pharmaceutical Organic Chemistry | — Practical C212
17YBH213 Biochemistry — Practical C213
17YBH214 Computer Applications in Pharmacy — Practical C214
17YBH301 Pharmaceutical Organic Chemistry Il — Theory C301
17YBH302 Physical Pharmaceutics | — Theory C302
17YBH303 Pharmaceutical Microbiology — Theory C303
17YBH304 Pharmaceutical Engineering — Theory C304
17YBH311 Pharmaceutical Organic Chemistry Il — Practical C311
17YBH312 Physical Pharmaceutics | — Practical C312
17YBH313 Pharmaceutical Microbiology — Practical C313
17YBH314 Pharmaceutical Engineering — Practical C314
17YBH401 Pharmaceutical Organic Chemistry 111 — Theory C401
17YBH402 Medicinal Chemistry | — Theory C402
17YBH403 Physical Pharmaceutics Il — Theory C403
17YBH404 Pharmacology | — Theory C404
17YBH405 Pharmacognosy and Phytochemistry | — Theory C405




17YBH411 Medicinal Chemistry | — Practical C411
17YBH412 Physical Pharmaceutics 11 — Practical C412
17YBH413 Pharmacology | — Practical C413
17YBH414 Pharmacognosy and Phytochemistry | — Practical C414
17YBH501 Medicinal Chemistry Il — Theory C501
17YBH502 Industrial Pharmacy | — Theory C502
17YBH503 Pharmacology Il — Theory C503
17YBH504 Pharmacognosy and Phytochemistry Il — Theory C504
17YBH505 Pharmaceutical Jurisprudence — Theory C505
17YBH511 Industrial Pharmacy | — Practical C511
17YBH512 Pharmacology Il — Practical C512
17YBH513 Pharmacognosy and Phytochemistry Il — Practical C513
17YBH601 Medicinal Chemistry 111 — Theory C601
17YBH602 Pharmacology Ill — Theory C602
17YBH603 Herbal Drug Technology — Theory C603
17YBH604 Biopharmaceutics and Pharmacokinetics — Theory C604
17YBH605 Pharmaceutical Biotechnology — Theory C605
17YBH606 Quality Assurance — Theory C606
17YBH611 Medicinal Chemistry 111 — Practical C611
17YBH612 Pharmacology Il — Practical C612
17YBH613 Herbal Drug Technology — Practical C613
17YBH701 Instrumental Methods of Analysis — Theory C701
17YBH702 Industrial Pharmacy Il — Theory C702
17YBH703 Pharmacy Practice — Theory C703
17YBH704 Novel Drug Delivery System — Theory C704
17YBH711 Instrumental Methods of Analysis — Practical C711
17YBH712 Practice School C712
17YBH801 Biostatistics and Research Methodology C801
17YBH802 Social and Preventive Pharmacy C802
17YBHB803ET | Pharmaceutical Marketing Management C803ET
17YBHB804ET | Pharmaceutical Regulatory Science C804ET
17YBH805ET | Pharmacovigilance C805ET
17YBHBO06ET | Quality Control and Standardizations of Herbals C806ET
17YBH807ET | Computer Aided Drug Design C807ET
17YBHB8O08ET | Cell and Molecular Biology C808ET
17YBHB809ET | Cosmetic Science C809ET
17YBH810ET | Experimental Pharmacology C810ET
17YBH811ET | Advanced Instrumentation Techniques C811ET
17YBHB812ET | Dietary Suppliment & Neutraceutical C812ET
17YBH813PW | Project Work C813PW




First Semester Course Outcomes

C101 Co1 Describe the levels of structural organization of the human body, cell
structure and functions, tissue types, and mechanisms of homeostasis using
correct anatomical terminology.

CO2 Explain the structure and physiological functions of the integumentary,
skeletal, muscular, and joint systems, and demonstrate their role in
movement and protection.

COos3 Illustrate the composition and functions of blood, lymphatic organs, and
lymphatic circulation, and their roles in immunity and disease conditions.

CO4 Analyze the components of the peripheral nervous system and special senses
to interpret their role in sensory perception, neural control, and associated
disorders.

CO5 Evaluate the anatomy and physiology of the cardiovascular system to
determine variations in cardiac function, blood pressure regulation, and ECG
patterns in health and disease.

C102 Co1 Define and explain analytical techniques, concentration units, and standard
solutions; apply accuracy, precision, and significant figures in chemical
analysis.

Co2 Analyze acid—base and non-aqueous titration methods; apply indicator
theories and titration principles for pharmaceutical estimations.

COos3 Classify and differentiate precipitation, complexometric, and gravimetric
titrations; execute estimations using appropriate indicators.

CO4 Compare and evaluate redox and diazotisation titrations; apply reaction
principles to pharmaceutical compound estimation.

CO5 Construct and apply electrochemical methods, conductometry,
potentiometry, and polarography; justify electrode use and interpret results.

C103 Co1 Describe the history and evolution of the pharmacy profession, including
pharmacopeial practices and prescription handling.

CO2 Perform accurate pharmaceutical calculations required in the formulation

and preparation of various types of dosage forms.




COs3 Explain the properties and functions of active pharmaceutical ingredients
(APIs) and
excipients, and demonstrate the methods of preparation of solid dosage
forms.
CO4 Illustrate the formulation principles of liquid dosage forms by analyzing the
role of APIs and excipients involved.
CO5 Compare and evaluate the formulation of semisolid dosage forms based on
the characteristics of APIs, excipients, and preparation methods.
C104 Co1 Explain the sources and types of impurities in pharmaceutical substances
and the principles of limit tests as per pharmacopoeial standards.
CO2 Apply the concepts of acids, bases, buffers, isotonic solutions, electrolyte
balance, and dental products in pharmaceutical formulations.
COos3 Classify gastrointestinal agents such as acidifiers, antacids, cathartics, and
antimicrobials based on their pharmaceutical role and mechanisms.
CO4 Differentiate miscellaneous inorganic compounds including expectorants,
emetics, haematinics, antidotes, and astringents based on applications.
CO5 Evaluate the properties, radioactive behavior, storage, precautions, and
pharmaceutical applications of radiopharmaceuticals.
C105 Co1 Explain the process of communication and analyze barriers and perspectives
influencing effective communication.
CO2 Demonstrate appropriate elements and styles of communication in diverse
professional contexts.
COs3 Apply active listening techniques and compose effective written
communication tailored to the audience
CO4 Develop and deliver structured presentations and perform effectively in
interviews using suitable communication strategies
CO5 Participate constructively in group discussions by applying communication
skills and evaluating group dynamics
C106 Co1 Identify and explain the classification and salient features of the five

kingdoms of life.




CO2 Classify and describe the basic components of animal anatomy and
physiology, with special reference to humans.
COos3 Classify and describe the basic components of plant anatomy and physiology
CO4 Compare and contrast breathing and respiration, digestion and absorption,
and human reproduction processes.
CO5 Describe and explain the processes involved in plant respiration
Cc107 Co1 Explain fundamental mathematical concepts and their relevance in
pharmaceutical calculations.
CO2 Apply mathematical principles to solve problems in areas such as dosage
calculation, dilution, and compounding
COos3 Analyze pharmaceutical data using appropriate mathematical techniques to
identify trends or errors.
CO4 Evaluate the suitability of different mathematical approaches for solving
pharmacy-related problems
CO5 Create mathematical models or problem-solving strategies for novel
situations in pharmaceutical practice.
C111 Co1 Explain the handling of compound microscope.
Co2 Clarify structural and microscopical aspects of various organs of human
system.
COos3 Analyze human blood samples for normal and abnormal contents
CO4 Identify & summarize the characteristics of axial & appendicular bones.
CO5 Demonstrate various parameters used to check and regulate the normal
functions of Human body
C112 Co1 Demonstrate proper handling of laboratory equipment and electro-analytical
instruments used in volumetric and electrochemical analysis.
CO2 Prepare and standardize titrants using appropriate primary and secondary
standards.
COo3 Perform and analyze titrimetric estimations using acid—base, redox, non-
aqueous, precipitation, and complexometric methods.
CO4 Determine and interpret normality using conductometric and potentiometric




titrations.

CO5 Select appropriate titration methods for assaying pharmaceutical compounds
and justify procedural choices.

C113 Co1 Prepare and explain various monophasic liquid dosage forms as per
pharmacopoeial standards, select suitable excipients, and demonstrate
correct formulation techniques.

CO2 Formulate biphasic liquid dosage forms like suspensions and emulsions,
analyze their stability, and suggest methods to overcome formulation
problems.

COos3 Prepare different types of powders, granules, and suppositories, calculate
displacement values where required, and evaluate their quality parameters as
per pharmacopeial specifications.

CO4 Design and prepare semisolid dosage forms such as ointments, creams, and
gels using appropriate excipients, and evaluate them for uniformity, texture,
and drug release characteristics.

CO5 Prepare antiseptic gargles and mouthwashes, justify ingredient selection, and
assess their suitability for intended therapeutic use.

Cl14 Co1 Explain the methods of preparation, chemical/physical properties, storage,
and uses of selected inorganic pharmaceutical substances.

CO2 Prepare and calculate the theoretical, actual, and percentage yield of
inorganic pharmaceutical compounds.

COo3 Perform standard limit tests to identify and analyze impurities in
pharmaceutical substances.

CO4 Evaluate the purity of pharmaceutical substances using tests such as swelling
power, neutralizing capacity, and iodine determination.

CO5 Perform the Identification test of inorganic pharmaceuticals

C115 Co1 Demonstrate effective basic communication skills such as meeting people,
asking questions, making friends, and following social etiquette

CO2 Practice correct pronunciation of consonant and vowel sounds to enhance

clarity and fluency in spoken English




COs3 Apply advanced language skills through listening comprehension, figures of
speech, and direct & indirect speech to improve effective communication

CO4 Develop professional writing skills for emails, reports, and other formal
communications with accuracy and clarity.

CO5 Design and deliver impactful presentations and perform effectively in
interviews using appropriate communication strategies

C116 Co1 Prepare and explain permanent slides, and discuss the significance of

reference materials such as herbarium specimens and permanent slides for
plant authentication.

CO2 Demonstrate and perform plant material sectioning, staining, mounting, and
focusing techniques

COos3 Select and justify appropriate staining reagents for specific plant parts

CO4 Compare the basic components of animal anatomy and physiology, with
special reference to humans

CO5 Analyze the basic components of plant anatomy and physiology through

practical examination

Second Semester COs

C201 Co1 Describe the gross morphology and functions of various parts of Central
nervous system
Co2 Illustrate the structure and functions of GIT and learn about energetic.
COo3 Summarize the anatomy & physiology of respiratory system & urinary
system.
CO4 Identify various endocrinal hormones and their mechanisms of actions.
CO5 Discuss the basic concepts of genetics and its pattern of inheritance.
C202 Co1 Classify organic compounds based on IUPAC nomenclature and structural
isomerism.
CO2 Predict reaction products and orientation in alkanes, alkenes, and dienes.
COo3 Differentiate mechanisms and reactivity patterns of alkyl halides and

alcohols.




CO4 Illustrate reactions and applications of aldehydes and ketones.

CO5 Analyze acidity and basicity variations in carboxylic acids and amines.

C203 Co1 Recall the structure, classification, and functions of major bio-molecules such
as carbohydrates, proteins, lipids, nucleic acids, and vitamins.

CO2 Explain the catalytic role of enzymes and the importance of enzyme inhibitors
in drug design, therapy, and diagnostics.

COos3 Demonstrate qualitative tests to identify bio-molecules and their physiological
functions.

CO4 Analyze the metabolic pathways of carbohydrates, lipids, proteins, and
nucleic acids in physiological and pathological conditions.

CO5 Evaluate metabolic interrelationships and enzyme roles to assess biochemical
regulation in health and disease.

C204 Co1 Explain the basic principles of cell injury and adaptation, including causes,
mechanisms, and morphological changes, Discuss the processes involved in
inflammation and tissue repair

CO2 Describe the pathophysiology of common cardiovascular, respiratory, and
renal disorders.

COo3 Discuss the etiology and pathogenesis of hematological, endocrine, nervous
system, and gastrointestinal diseases.

CO4 Analyze the pathophysiology of liver diseases, bone and joint disorders, and
evaluate the principles, classification, and development of cancer.

CO5 Identify and describe the pathophysiological mechanisms of major infectious
and sexually transmitted diseases and suggest the preventive or management
strategies.

C205 Co1 Explain the basic concepts of computer hardware, software, and operating
systems relevant to pharmacy applications

CO2 Use common pharmaceutical software and tools for prescription Dispencing ,
inventory management, and patient History.

COo3 Compare various database management systems used in pharmaceutical

industries and hospitals for drug information .




CO4 Assess the role of computer-aided drug design (CADD) and bioinformatics in
drug discovery and development

CO5 Design and organize digital records, reports, or spreadsheets for
pharmaceutical research and clinical data management.

C206 Co1 Explain the multidisciplinary nature of environmental studies and apply
knowledge of renewable and non-renewable natural resources to identify their
problems and propose conservation strategies.

CO2 Describe the concept, structure, and functions of ecosystems, and outline the
key characteristics of major ecosystems such as forests, grasslands, deserts,
and aquatic systems.

COos3 Analyze the challenges associated with the use of forest, water, mineral, food,
energy, and land resources.

CO4 Compare different ecosystems based on their structure and function, and
evaluate their ecological importance and interdependence.

CO5 Identify the causes and consequences of air, water, and soil pollution and
suggest practical measures for pollution prevention and environmental
protection.

C211 Co1 Explain various systems of human body using specimens, models and charts.

Co2 Demonstrate visual activity and reflex activity.

COo3 Detect the tidal volume, vital capacity by spirometer and pregnancy by Kkit.

CO4 Identify body temperature, taste sensations and basal mass index.

CO5 Examine the slides of vital organs and gonads.

C212 Co1 Demonstrate correct use of laboratory equipment and adherence to safety
measures in a pharmaceutical chemistry laboratory.

CO2 Explain the principles behind qualitative tests used for detecting functional
groups in organic compounds.

COos3 Determine melting points or boiling points of organic compounds by
preparing suitable solid derivatives.

CO4 Analyze given unknown organic compounds to detect and confirm their

functional groups through qualitative analysis.




CO5 Design and construct molecular models to represent structures of organic

compounds.
C214 Co1 Recall and identify various computer System components, used in pharmacy
practice.
CO2 Explain the functions and applications of word processors, Exel, Power Point

in pharmaceutical documentation

COos3 Perform data entry, storage, and retrieval using pharmaceutical database
systems.
CO4 Analyze pharmaceutical data using Pharma software for statistical tools and

graph generation.

CO5 Develop digital documents, reports, and presentations for pharmaceutical
case.
C213 Co1 Identify proteins, amino acids and carbohydrates by various qualitative as

well as quantitative chemical tests

COo2 Separate, identify and characterize proteins from various samples like egg,

milk, etc and understand principle behind the technique

COos3 Estimate different components of blood & urine

CO4 Study effect of various parameters on activity of salivary amylase

CO5 Analyse blood creatinine and urine sample for abnormal constituents

Third semester COs

C301 Co1 Describe the structure, preparation, reactions, substituent effects, and
applications of benzene and its derivatives using principles of aromaticity,
electrophilic substitution, and industrial relevance.

CO2 Explain the acidity and basicity of phenols, aromatic amines, and acids,
including substituent effects, qualitative tests, key reactions, preparation and

industrial applications.

COo3 Express the reactions of fatty acids, transformations and properties of oils, and

interpret analytical constants to assess quality and functionality.

CO4 Discuss the synthesis, reactions, structural features, and medicinal relevance




of polynuclear hydrocarbons and their derivatives.

CO5 Explain the stability theories and reaction behavior of small-ring cycloalkanes.
C302 Co1 Analyze solubility phenomena and predict factors influencing drug
dissolution, diffusion, and partitioning in biological and pharmaceutical
systems.
CO2 Differentiate states of matter and evaluate physicochemical properties relevant
to drug molecules.
COos3 Apply principles of micromeritics to determine particle size and flow
properties of pharmaceutical powders.
CO4 Understand and evaluate drug—ligand interactions, protein binding of
pharmaceutical complexes for therapeutic applications.
CO5 Design and justify pharmaceutical buffer and isotonic solutions for biological
compatibility and formulation stability.
C303 Co1 Understand historical events & Basics of Ph. Microbiology.
CO2 Identification of Microbes by different methods.
COo3 Isolate, Culture & Evaluate Microbes.
CO4 Analyze utility of microbes in prophylaxis, diagnosis & therapeutics of
diseases.
CO5 Solve problems related to Ph. Microbiological Drug Evaluation.
C304 Co1 Define basic concepts and terminology of pharmaceutical engineering
including unit operations and flow systems.
CO2 Explain the principles, construction, working, and applications of
pharmaceutical engineering equipment.
COo3 Calculate and interpret material balances, energy balances, and flow rates in
various unit operations.
CO4 Analyze the impact of different mechanical forces, filtration, centrifugation,
and heat transfer processes on product quality.
CO5 Evaluate equipment performance in terms of efficiency, safety, and
pharmaceutical applicability.
C311 Co1 Perform recrystallization of given compound




CO2 Demonstrate distillation apparatus and maintaining safety protocols during
purification procedures.
COos3 Synthesize organic compound using different reactions
CO4 Analyze oil properties
CO5 Interprete the results in synthesis and analytical experiments
C312 Co1 To operate different pharmaceutical laboratory instruments used in
determining various physical properties such as surface tension, viscosity,
adsorption and solubility.
CO2 Evaluate bulk density, angle of repose, particle size distribution & derived
properties of any material.
COos3 To predict and deterime solubility of given compound.
CO4 Determine Partition co- efficient of given compound
CO5 Evaluate the particle size by using different methods
C313 Co1 Study & understand utility concept
CO2 Apply methods to achieve sterlization
COo3 Isolate & Cultivate microbes
CO4 Identify & study properties of microbes
CO5 Determine & Evaluate drugs micrbiologically
C314 Co1 Determine particle size, flow properties, and powder densities
Co2 Explain and demonstrate the working of mills, mixers, dryers, and filtration
equipment
COos3 Analyze rate of filtration and calculate related parameters
CO4 Determine heat transfer coefficient and humidity using psychrometric methods
CO5 Identify and explain different pharmaceutical pumps and heat exchangers

Fourth Semester Course outcome

C401 COo1 Analyze stereoisomerism, optical activity, enantiomerism, diastereoisomerism,
chiral molecules, and methods of racemic resolution with applications in
pharmaceutical synthesis.

CO2 Evaluate geometrical, conformational, and biphenyl isomerism using different




nomenclature systems and determine configuration with stereospecificity.

COos3 Apply the principles of synthesis, reactions, relative aromaticity, and
medicinal uses of pyrrole, furan, and thiophene derivatives.

CO4 Explain the synthesis, reactivity, basicity, and medicinal uses of pyridine,
quinoline, isoquinoline, indole, pyrimidine, purine, and azepines.

CO5 Create synthetic strategies using reductions, oxidations, rearrangements, and
condensations of pharmaceutical importance.

C402 Co1 Explain the principles of medicinal chemistry including physicochemical
properties, isomerism, bioisosterism, and drug metabolism with their
relevance to biological action.

Co2 Analyze the biosynthesis, metabolism, receptor distribution, SAR, and
pharmacological actions of adrenergic agonists and antagonists

COos3 Illustrate the biosynthesis, metabolism, receptor interactions, SAR, and
pharmacological roles of cholinergic agonists, antagonists, and cholinesterase
inhibitors

CO4 Compare and evaluate the SAR, mechanisms of action, and therapeutic
relevance of CNS drugs such as sedatives, hypnotics, antipsychotics, and
anticonvulsants

CO5 Assess the structural activity relationship, mechanisms, and clinical
significance of general anesthetics, analgesics, and anti-inflammatory agents

C403 Co1 Explain the physicochemical properties of drug molecules and their
significance in dosage form design, including stability and formulation
principles.

CcO2 Analyze various colloidal, coarse, and micromeritic systems to determine their
properties, applications, and role in pharmaceutical formulations.

CO3 Apply rheological principles to select appropriate flow characteristics and
evaluate formulation behavior under different stress and strain conditions.

CO4 Evaluate factors affecting drug stability and calculate reaction kinetics to
predict shelf life and assign expiry dates for pharmaceutical products.

CO5 Design suitable formulations by integrating knowledge of surface tension,




interfacial phenomena, particle properties, and stabilization techniques.

C404 Co1 Understand general pharmacology principles, including drug sources,
administration routes, pharmacokinetics, pharmacodynamics, receptor
mechanisms, and drug development.

Cco2 Apply autonomic pharmacology to explain PNS organization, function, and
modulation by cholinergic, adrenergic, neuromuscular blockers, local
anesthetics, and drugs for myasthenia gravis and glaucoma.

Cos3 Analyze CNS neurohumoral transmission and the pharmacology of
anesthetics, sedatives, hypnotics, anti-epileptics, muscle relaxants, and
alcohol-related agents.

CO4 Analyze psychotherapeutic, neurodegenerative, CNS stimulant, opioid, and
drug abuse-related agents.

CO5 Evaluate adverse drug reactions, drug interactions, and pharmacovigilance
data for rational and safe drug use.

C405 Co1 State history scope and development of pharmacognosy and classifications of
crude drug.

CO2 Explain and discribe organise,unorganise and quality control concepts of
herbal drugs.

Cos3 Demonstrate cultivation collection processing techniques along with plant
tissue culture &quantitative microscopy

CO4 Differentiate and compare organise unorganise drugs and classify system of
crude drugs.

CO5 Evaluate crude drugs by organoleptic, microscopic, physical, chemical, and
biological methods

C411 Co1 Demonstrate the synthesis of selected heterocyclic and therapeutic drug
molecules (e.g., pyrazoles, oxazoles, barbiturates) using standard laboratory
procedures

CO2 Ilustrate the principles of medicinal chemistry by preparing drug
intermediates and correlating their structures with pharmacological relevance

CO3 Perform assay of drugs (e.g., Chlorpromazine, Phenobarbitone, Atropine,




Ibuprofen, Aspirin, Furosemide) using appropriate analytical methods with

accuracy and precision

CO4 Determine the partition coefficient of drugs and analyze the relationship
between physicochemical properties and biological activity

CO5 Develop practical problem-solving, documentation, and reporting skills in
medicinal chemistry experiments with emphasis on safety and accuracy

C412 Co1 Apply the principles of particle size analysis to determine particle size
distribution using sieving and microscopic methods.

CcOo2 Analyze bulk and true density, porosity, and angle of repose to evaluate the
flow properties of powders.

CO3 Operate and evaluate pharmaceutical laboratory instruments such as Ostwald’s
and Brookfield viscometers to determine viscosity of liquids and semisolids.

CO4 Examine the effect of different suspending agents and their concentrations on
sedimentation volume to optimize suspension formulations.

CO5 Determine reaction rate constants for first- and second-order reactions and
perform accelerated stability studies to predict product shelf life.

C413 Co1 Understand the principles of experimental pharmacology, including laboratory
animal handling, CPCSEA guidelines, common instruments, and laboratory
techniques.

CO2 Apply knowledge of drug administration routes and experimental protocols to
demonstrate various in vivo and in vitro pharmacological techniques in
laboratory animals.

Cos3 Analyze the pharmacological effects of drugs on different physiological
systems using suitable experimental models such as ciliary motility, rabbit
eye, skeletal muscle relaxants, and locomotor activity.

CO4 Analyze the CNS effects of drugs through experimental models for
anticonvulsant, antipsychotic, anxiolytic, and sedative activities in rodents.

CO5 Evaluate experimental outcomes to determine drug efficacy, safety, and

pharmacological profile, ensuring adherence to ethical and scientific

standards.




C414 Co1 Identify crude drugs and demonstrate chemical tests for Tragacanth, Acacia,
Agar, Gelatin, Starch, Honey, and Castor oil to confirm their identity.

CO2 Determine stomatal number, stomatal index, vein islet number, vein
termination number, and palisade ratio, and interpret their significance in
crude drug evaluation

COo3 Measure the size of starch grains and calcium oxalate crystals using an
eyepiece micrometer, and analyze the results for pharmacognostic assessment.

CO4 Evaluate fiber length and width, count starch grains using the Lycopodium
spore method, and assess ash values, extractive values, and moisture content
of crude drugs.

CO5 Determine swelling index and foaming index of crude drugs, and assess their

relevance in quality control and standardization.

Fifth Semester Course outcome

C501 Co1 Understand the classification, SAR, and synthesis of antihistaminic, proton
pump inhibitors, and anticancer drugs.

CO2 Analyze the structure—activity relationship and mechanisms of anti-anginal,
diuretic, and antihypertensive drugs.

Cos3 Apply SAR principles to relate chemical structure with pharmacological
action of anti-arrhythmic, antihyperlipidemic, anticoagulant, and CHF drugs.

CO4 Evaluate the structural and metabolic aspects of endocrine system drugs
including sex hormones, corticosteroids, thyroid agents, and oral
contraceptives.

CO5 Create new structural modifications for antidiabetic and local anesthetic drugs
using SAR insights.

C502 COo1 Explain the principles and objectives of preformulation, analyze
physicochemical and chemical properties of drug substances, and interpret
their impact on the stability and design of various dosage forms.

CO2 Formulate tablets and liquid oral dosage forms using appropriate excipients

and manufacturing techniques, evaluate in-process and finished product




quality, and identify and troubleshoot formulation and processing problems.

CO3

Prepare hard and soft gelatin capsules and pellets, analyze formulation
requirements and manufacturing parameters, and assess quality through in-

process and final product evaluation.

CO4

Design and prepare sterile parenteral and ophthalmic formulations by applying
aseptic techniques, select suitable containers and closures, and evaluate
products for sterility, isotonicity, and compliance with official standards

CO5

Formulate cosmetic and aerosol products, select and justify suitable packaging
materials, and evaluate stability and quality according to legal, regulatory, and

pharmacopoeial requirements.

C503

Co1

Know the pharmacology of cardiovascular system like hemodynamics and

electrophysiology of heart

CO2

Explain the mechanism of drug actions on cvs system

CO3

Apply the basic pharmacology of autocoids and related drugs

CO4

Understand the basic pharmacology of endocrine system

CO5

Integrate knowledge of endocrine system and bioassy

C504

Co1

Explain basic metabolic pathways in higher plants, including Shikimic acid,
Acetate, and Amino acid pathways, and describe the use of radioactive

isotopes in biogenetic investigations of secondary metabolite formation.

CO2

Classify major secondary metabolites, describe their biosources, chemical
nature, and therapeutic uses, and summarize methods of extraction and
analysis for alkaloids, phenylpropanoids, flavonoids, steroids, glycosides,

volatile oils, tannins, resins, iridoids, terpenoids, and naphthaquinones.

CO3

Outline industrial production processes, illustrate estimation techniques, and
discuss the utilization of key phytoconstituents such as forskolin, sennoside,
artemisinin, diosgenin, digoxin, atropine, podophyllotoxin, caffeine, taxol,

vincristine, and vinblastine.

CO4

Explain the fundamentals of phytochemistry and differentiate between modern
extraction methods, including the use of spectroscopy, chromatography, and

electrophoresis for isolation, purification, and identification of crude drugs.




CO5

Integrate knowledge of metabolic pathways, secondary metabolite chemistry,
industrial processes, and modern analytical techniques to evaluate and design
pharmacognostic approaches for natural product research and quality control.

C505

Co1

Analyze the provisions of the Drugs and Cosmetics Act, 1940 and Rules, 1945

with respect to import, manufacture, licensing, and penalties.

CO2

Evaluate the role of different Schedules, labeling & packaging requirements,
sale of drugs, and administrative authorities under the Act for regulatory

compliance.

CO3

Explain the objectives, regulatory framework, and legal provisions of the
Pharmacy Act, Medicinal & Toilet Preparations Act, and NDPS Act.

CO4

Apply the principles of the Drugs and Magic Remedies Act, Prevention of
Cruelty to Animals Act, and DPCO 2013 for ethical and legal pharmaceutical

practice.

CO5

Assess the role of pharmaceutical legislations, professional ethics, and allied

acts including MTP, RTI, and IPR in shaping the pharmacy profession.

C511

Co1

Conduct preformulation studies on selected drug substances, prepare and
evaluate tablets and capsules using suitable excipients and techniques, and
analyze the results with reference to pharmacopoeial standards

CO2

Demonstrate film coating techniques for tablets or granules, perform in-
process and finished product quality control tests, and evaluate marketed solid

dosage forms as per IP specifications.

CO3

Prepare sterile injection formulations by applying aseptic processing
principles, select suitable containers and closures, and assess the quality,

isotonicity, and sterility of the products

CO4

Formulate ophthalmic drops, ointments, and topical creams, justify selection
of formulation components, and evaluate the preparations for stability and

patient acceptability.

CO5

Inspect and test pharmaceutical glass containers following IP procedures,
analyze test outcomes, and determine their suitability for packaging various

dosage forms.




C512 Co1 Understand the importance of isolated preparations and isolated tissues
CO2 Analyze the rational and irrational fixed dose combinations based o the
various parameters
Cos3 Understand the invitro and in vivo experiments
CO4 Have a brief idea about Bioassay methods
CO5 Calculate and determinaton of PA2 and PD2 values
C513 Co1 Identify morphological, histological, and powder characteristics, and
demonstrate extraction and detection techniques for crude drugs such as
Cinchona, Cinnamon, Senna, Clove, Ephedra, Fennel, and Coriander.
Co2 Perform isolation and detect active principles such as caffeine from tea dust,
diosgenin from Dioscorea, atropine from Belladonna, and sennosides from
Senna, and explain their significance.
COos3 Separate sugars by paper chromatography and analyze the chromatographic
profiles for quality assessment.
CO4 Carry out TLC of herbal extracts, distill volatile oils, and detect
phytoconstituents using chromatographic methods.
CO5 Conduct chemical tests to analyze crude drugs such as Asafoetida, Benzoin,

Colophony, Aloes, and Myrrh, and interpret results for pharmacognostic

evaluation.

Sixth Semester Course outcome

C601 Co1 Understand the classification, SAR, and synthesis of p-lactam,

aminoglycoside, and tetracycline antibiotics.

CcOo2 Analyze structural features and activity relationships of macrolides,
miscellaneous antibiotics, antimalarials, and prodrugs.

CO3 Apply SAR to relate structure with action of anti-tubercular, urinary tract anti-
infective, and antiviral drugs.

CO4 Evaluate structural and mechanistic differences in antifungal, anti-protozoal,
anthelmintic, sulfonamide, and sulfone drugs.

CO5 Create drug design strategies using QSAR, pharmacophore modeling,




docking, and combinatorial chemistry.

C602 Co1 understan the classification, mechanisms of drug actions of respiratory system
and Gl
Cco2 Analyze the chemotherapeutic agents
COos3 Apply the chemotherapy of different diseases
CO4 Have a brief idea about the immunopharmacology
CO5 Understand the basic knowledge of toxicology and chronopharmacology
C603 Co1 Explain the basic principles and applications of herbal drug technology,
including standardization, quality control, and regulatory aspects.
Co2 Apply various extraction, isolation, and purification techniques for bioactive
compounds from herbal sources.
COos3 Analyze the formulation and evaluation parameters for herbal dosage forms.
CO4 Evaluate the safety, efficacy, and stability of herbal products through suitable
experimental and analytical methods.
CO5 Design and develop suitable herbal formulations based on therapeutic
requirements and market demands.
C604 Co1 Explain the basic concepts of biopharmaceutics and pharmacokinetics and
their role in drug absorption and disposition.
CcO2 Apply the principles of drug absorption, distribution, metabolism, and
excretion to predict drug behavior in the body.
Cos3 Analyze pharmacokinetic parameters from plasma drug concentration-time
data.
CO4 Evaluate dosage regimens and bioavailability/bioequivalence studies based on
pharmacokinetic data.
CO5 Design appropriate dosage forms and therapeutic regimens considering
pharmacokinetic and biopharmaceutic principles.
C605 Co1 Understand the importance of Immobilized enzymes in Pharmaceutical
Industries
CcOo2 Genetic engineering applications in pharmaceuticals production
COos3 Utility of Monoclonal antibodies in Industries




CO4 Understand methods to prepare Vaccines & Blood products.
CO5 Analyse the use of microorganisms in fermentation technology

C606 Co1 Analyze the concepts of Quality Assurance, GMP, TQM, ICH guidelines, and
Quality by Design in pharmaceutical quality management.

CO2 Evaluate the role of personnel responsibilities, premises design, equipment,
and raw material management in preventing contamination.

COos3 Apply principles of Quality Control and Good Laboratory Practices (GLP) to
ensure reliability of pharmaceutical testing.

CO4 Create and maintain essential pharmaceutical documents including SOPs,
Batch Records, and Quality Audits for regulatory compliance.

CO5 Assess the importance of calibration, validation, and good warehousing
practices in maintaining product quality.

C611 Co1 Apply synthesis and recrystallization techniques to prepare medicinally
important drugs and intermediates, and explain the underlying reaction
mechanisms.

CO2 Analyze the purity and potency of selected drugs using assay procedures as
per official standards.

Cos3 Create medicinally important compounds or intermediates using microwave
irradiation for enhanced efficiency.

CO4 Demonstrate the ability to draw chemical structures and reactions accurately
using ChemDraw® software.

CO5 Evaluate physicochemical properties and drug-likeness of compounds using
computational tools based on Lipinski’s Rule of Five.

C612 Co1 Understand the importance of isolated preparations, MoA of drugs on isolated
tissues, expertise in performing bioassy of drugs

CO2 Analyze the rational and irrational fixed dose combinations based on various
parameters

CO3 understand the in vitro and in vivo experiments

CO4 have a brief idea about the statistics, its applications and how to solve

problems using various statistical tests




CO5 Calculate pharmacokinetic parameters from a given data
C613 Co1 Perform extraction and isolation of phytoconstituents from herbal sources

using suitable techniques.

Cco2 Demonstrate standardization and quality control parameters for herbal crude
drugs.

COos3 Analyze physicochemical and phytochemical properties of herbal raw
materials and finished products.

CO4 Evaluate stability and safety parameters of herbal formulations.

CO5 Prepare and assess various herbal dosage forms such as ointments, syrups, and

capsules.

Seventh Semester Course Outcome

C701 Co1 Analyze the principles, instrumentation, and applications of UV-Visible
spectroscopy and fluorimetry, including electronic transitions,
chromophores, auxochromes, and fluorescence quenching.

CO2 Evaluate the theory, instrumentation, and applications of IR spectroscopy,
flame photometry, atomic absorption spectroscopy, and nepheloturbidometry
in pharmaceutical analysis.

Cos3 Apply adsorption, partition, TLC, paper chromatography, and electrophoretic
techniques for qualitative and quantitative analysis of drugs.

CO4 Explain the theoretical principles, instrumentation, and applications of gas
chromatography and high-performance liquid chromatography (HPLC).

CO5 Create suitable separation and purification strategies using ion-exchange, gel,
and affinity chromatography for pharmaceutical compounds.

C702 COo1 Apply pilot plant scale-up principles and SUPAC guidelines to select
appropriate scale-up strategies for different dosage forms.

CcOo2 Analyze technology transfer protocols and documentation requirements to
identify critical factors influencing successful technology transfer.

CO3 Evaluate regulatory requirements and compliance strategies for drug

approval processes.




CO4 Explain the quality management systems (QbD, TQM, ISO standards) in
ensuring product quality and regulatory compliance.
CO5 Design a regulatory submission plan incorporating Indian and international
requirements for new drug approval.
C703 Co1 Compare and contrast various hospital classifications and their operational
scope.
Cco2 Demonstrate proper drug dispensing to inpatients and outpatients, including
controlled substances.
COos3 Propose strategies to enhance pharmacist-patient communication and
adherence through counseling.
CO4 Design individualized drug therapy monitoring plans based on patient data
and clinical judgment
CO5 Apply inventory control techniques such as Economic Order Quantity (EOQ)
and Reorder Level (ROL).
C704 Co1 Formulate strategies for future development of CDDS integrating advanced
polymers
CO2 Analyze how drug properties (lipophilicity, molecular weight, ionization)
influence transmucosal absorption.
Cos3 Propose nasal formulations for CNS-targeting drugs using bioadhesive
polymers or nanocarriers.
CO4 Develop a monoclonal antibody-based targeted therapy for autoimmune
disorders
CO5 Design a novel biodegradable hormone-loaded 1UD for long-term release
Cr11 Co1 Apply spectrophotometric and fluorimetric techniques to determine
absorption maxima, perform drug estimations, and study guenching
phenomena.
CO2 Analyze inorganic ions such as sodium, potassium, chlorides, and sulfates
using flame photometry and nepheloturbidometry.
CO3 Perform separation and identification of biomolecules and natural products

using paper, TLC, and column chromatography.




CO4 Evaluate the principles and applications of High-Performance Liquid
Chromatography through demonstration experiments.

CO5 Explain the instrumentation and applications of Gas Chromatography in
pharmaceutical analysis through demonstration experiments.

C712 Co1 Describe organizational structure, workflow, and standard operating

procedures (SOPs) in hospital, community, or industrial pharmacy.

Cco2 Perform basic pharmaceutical calculations, drug compounding, or
formulation development under supervision.

COo3 Examine case studies to identify problems in medication adherence or drug
interactions.

CO4 Assess hospital formulary, pharmacy inventory systems, and therapeutic
drug monitoring practices.

CO5 Develop professional communication and teamwork skills through

presentations, reports, and group projects.

Eighth Semester Course Outcome

C801 Co1 Apply fundamental statistical concepts to summarize and interpret
pharmaceutical data.
Co2 Interpret research results and present findings in a statistically sound manner
Cos3 Use appropriate descriptive and inferential statistical tools for data analysis
in research
CO4 Design research studies and prepare scientifically valid research protocols
CO5 Formulate and test research hypotheses using suitable statistical methods
C802 Co1 Explain the concepts of health, disease, and public health, and analyze the
influence of socio-cultural, nutritional, and hygiene-related factors on health
status
CO2 Apply the principles of disease prevention and evaluate strategies for the
control of communicable and non-communicable diseases relevant to public
health
COo3 Describe the objectives and structure of major national health programs for




communicable and non-communicable diseases, and assess their impact on

community health outcomes

CO4 Analyze the scope and functioning of targeted national health intervention
programmes for different population groups, and evaluate the role of WHO
and other agencies in their implementation

CO5 Apply principles of health promotion in rural, urban, and school settings, and
design community service strategies to improve sanitation, awareness, and
preventive healthcare

C803 ET | CO1 Explain the principles and scope of pharmaceutical marketing and their
application in the healthcare sector

Co2 Develop marketing plans for pharmaceutical products using contemporary
marketing tools and techniques

COos3 Analyze market environments and segmentation strategies to identify target
customer groups

CO4 Evaluate the impact of regulatory and ethical considerations on
pharmaceutical marketing decisions

CO5 Apply product, pricing, distribution, and promotion strategies in the
pharmaceutical context

C804 ET | CO1 Explain the concepts, scope, and importance of pharmaceutical regulatory
affairs in national and international contexts

CcO2 Evaluate regulatory strategies to ensure compliance and expedite product
approval

Cos3 Compare regulatory requirements for drug approval in different countries
and regions

CO4 Analyze recommendations for Good Clinical Practices (GCP), Good
Manufacturing Practices (GMP), and Good Laboratory Practices (GLP).

CO5 Use the guidelines and procedures for pharmaceutical product regulatory
filing

C805ET | CO1 Explain the historical development, objectives, and global/national

frameworks of pharmacovigilance, and apply causality, severity, and




preventability assessment methods to adverse drug reactions

CO2

Classify drugs and diseases using international standards, utilize drug
dictionaries and coding systems, and analyze the requirements for
establishing pharmacovigilance programmes in healthcare and industry

settings

CO3

Differentiate between various pharmacovigilance surveillance methods,
evaluate their suitability for specific contexts, and formulate effective
communication strategies for safety information dissemination and crisis

management

CO4

Evaluate safety data generated across pre-clinical, clinical, and post-
marketing phases, and apply ICH guidelines to expedited reporting, safety

updates, and pharmacovigilance planning

CO5

Analyze pharmacogenomic factors influencing ADRs, assess drug safety in
special populations, and develop pharmacovigilance documentation in

compliance with CIOMS, CDSCO, and global regulatory requirements

C806 ET

Co1

Apply WHO guidelines to perform basic quality control tests for
pharmaceutical substances, medicinal plant materials, and dosage forms, and

evaluate commercial crude drugs for intended use

CO2

Interpret and integrate cGMP, GAP, GMP, and GLP requirements in the
traditional system of medicine by applying WHO guidelines for herbal
medicines and GACP for medicinal plants to ensure quality assurance in
herbal drug manufacturing

CO3

Analyze and compare EU and ICH guidelines for quality control, and apply

research guidelines to evaluate the safety and efficacy of herbal medicines

CO4

Design stability testing protocols and apply chromatographic techniques for
standardization of herbal products, preparing GMP-compliant documentation
for new drug applications and export registration in accordance with Drugs

& Cosmetics Act provisions

CO5

Evaluate regulatory requirements for herbal medicines by integrating WHO
pharmacovigilance guidelines, comparing herbal pharmacopoeias, and using

chemical and biological markers for product standardization




C807 ET | CO1 Analyze different stages of drug discovery and development, rational
approaches to lead identification, and analog-based drug design using
bioisosterism and case studies.

Cco2 Evaluate quantitative structure—activity relationship (QSAR) models,
physicochemical parameters, and statistical methods such as Hansch, Free-
Wilson, and 3D-QSAR techniques.

COos3 Apply molecular docking, pharmacophore mapping, and virtual screening
strategies in drug design and discovery.

CO4 Explain the role of bioinformatics, chemoinformatics, and pharmaceutical
databases in modern drug discovery.

CO5 Create conformational models using molecular mechanics, quantum
mechanics, and energy minimization techniques to predict drug-receptor
interactions.

C808ET | CO1 Explain the fundamental concepts, historical background, structural
differences between prokaryotic and eukaryotic cells, and the basic chemical
foundations of cellular processes.

CO2 Analyze the structure and function of DNA and RNA, and illustrate the
processes of transcription and translation in gene expression.

Cos3 Interpret protein structure—function relationships and evaluate their role in
metabolic pathways, regulation, and cellular processes.

CO4 Apply the principles of genetics and genomic analysis to explain cell cycle
regulation, mitosis, meiosis, and associated cellular checkpoints.

CO5 Assess the mechanisms of cell signaling, receptor functions, signaling
pathways, and the consequences of pathway misregulation.

C809 ET | CO1 Explain the basic concepts, classification, and regulatory aspects of
cosmetics.

CO2 Apply the principles of formulation and manufacturing for various cosmetic
products.

CO3 Analyze raw materials and finished cosmetic products for quality parameters.

CO4 Evaluate safety, stability, and performance of cosmetic formulations.




CO5

Design innovative cosmetic formulations based on market trends and

customer needs.

C810ET

Co1

Explain CPCSEA and OECD guidelines for the care, breeding, and ethical
use of laboratory animals, and demonstrate techniques for drug

administration, blood collection, and euthanasia in experimental models

CO2

Select appropriate animal species, doses, and control groups, and apply
validated preclinical screening models for evaluating CNS-related
pharmacological activities such as analgesic, anti-inflammatory,

antidepressant, and antiepileptic effects

CO3

Employ experimental models for assessing autonomic nervous system
activity, skeletal muscle relaxants, ocular drugs, and local anesthetics, and

evaluate their pharmacological outcomes based on established protocols

CO4

Analyze pharmacological responses in cardiovascular, gastrointestinal,
endocrine, and respiratory models, and apply research methodology and
biostatistical tools (t-test, ANOVA) for preclinical data interpretation

CO5

Design a preclinical research study from hypothesis to execution, evaluate
results using statistical analysis, and formulate evidence-based conclusions

supported by graphical data representation

C811ET

Co1

Analyze the principles, instrumentation, and applications of Nuclear
Magnetic Resonance (H & C NMR) and Mass Spectrometry, including

fragmentation, ionization, and analyzers.

CO2

Evaluate thermal analytical techniques (TGA, DTA, DSC) and X-ray

diffraction methods for structural elucidation and pharmaceutical analysis.

CO3

Apply ICH and USFDA guidelines for calibration and validation of
analytical instruments including UV-Vis, IR, Fluorimeter, Flame
Photometer, HPLC, and GC.

CO4

Explain the principles, procedures, and applications of Radio Immunoassay,

solid-phase extraction, and liquid-liquid extraction in drug analysis.

CO5

Assess the significance, principles, and applications of advanced hyphenated
techniques such as LC-MS/MS, GC-MS/MS, and HPTLC-MS.




C812ET

Co1

Explain the definitions, classifications, and health benefits of nutraceuticals
and dietary supplements, and analyze their role in preventing or managing
common diseases such as diabetes, heart disease, and hypertension.

CO2

Classify various phytochemicals based on chemical nature, correlate their
occurrence with medicinal benefits, and evaluate their functional food

applications for health improvement

CO3

Illustrate the sources, types, and biochemical impacts of free radicals, and
analyze the role of dietary fibres and complex carbohydrates as functional

food ingredients

CO4

Examine the involvement of free radicals in disease pathophysiology and
appraise the role of endogenous, synthetic antioxidants, and functional foods

in chronic disease prevention.

CO5

Assess the effects of processing, storage, and environmental factors on
nutraceutical potential, and interpret relevant regulatory frameworks and

pharmacopoeial specifications for quality assurance.

C813PW

Co1

Identify relevant research problems in the field and formulate clear, focused

research objectives or hypotheses.

CO2

Conduct a comprehensive literature review using appropriate scientific

databases and analyze existing research to justify the research gap.

CO3

Design, plan, and execute experiments or data collection using appropriate
scientific methods and techniques in compliance with ethical and regulatory

standards.

CO4

Analyze experimental or survey data using suitable statistical tools and

evaluate the results to draw valid scientific conclusions.

CO5

Present and defend research findings effectively through oral presentations,
written reports, and/or research publications following scientific writing

standards.




