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- R25MPA101 MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES 4 0 0 4

(M.PHARM COMMON FOR ALL SPECIALIZATIONS)

Course Objcctives:

1.

To impart fundamental and advanced knowledge on modern analytical instrumentation
techniques used in pharmaceutical analysis. |

To provide comprehensive understanding of the principles, instrumentation, working
mechanisms, and applications of spectroscopic techmques such as UV-Visible, IR, NMR,
and Mass Spectrometry.

To introduce chromatographic and electrophoretic techniques including HPLC,
HPTLC, GC, and Capillary Electrophore51s, thh emphasis on their role in qualitative and
quantitative analysis of drugs.

To familiarize students with modern hyphenated techniques such as LC-MS GC-MS,
and their pharmaceutical apphcatlons in drug d1scovexy, formulation development, and
regulatory submissions.

To develop competence in analytical method validation as per ICH and regulatory
guidelines for the quahty control and quahty assurance of pharmaceuticals.

Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course ‘
v - o K
Code Course Outcomes (COs) 8 8 8 3 8 = a5l 8 DO
' /0 - - R -2 T I S <
‘ Recall = principle, operation and
applications of selected instrumental L1,
R25CO10L.1 | spectroscopic, chromatographic | 1| 2 |3 [ 1oj 1 1= f2 0 1 f )
analysis. e
Gain knowledge on interpretation of L1,
R25CO101.2 | NMR spectra for determination of || 1 | 2 | 3 (.1 | -] -} 2 | 1 | L2
‘ molecular structure of compounds. ; / L3
Build the analytical understanding in '
the level of ion, atom, group and
molecular structure of organic and L2
R25C0101.3 | inorganic compounds with different, {1 2 3 Lol %3 =t R 2. el L3’
functional  groups by  Mass | : '
spectroscopy and thclr appllcatlons \
in pharmacy. :
Understand the concept of separation | ‘ I3
R25C0101.4 | and identification of compounds by | '1 2 3 - 1 =0 2 IA’
chromatographic techniques. e
Categorize different am'o’ns‘ and | | :
cations by  wusing  suitable ! L4
(] electrophoresis techniques. Elaborate ‘ :
RZSC,OIQI'S principle, theory and instruments 1j.2 3 % 1 -] 2 ! 11:56’ '
employed for the analysis of drugs :
by thermal techmques
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- AIPS|R25[MPY|R25MPA101| Modern Pharmaceutical Analytical Techniques

SYLLABUS :
UNITI 10 Hours

a, UV-Visible spectroscopy. Introductlon, Theory, Laws, Instrumentation associated with UV-
Vlslblc spectroscopy, Choice of solvents and solvent effect and Applications of UV-Visible

spectroscopy.

b. IR spectroscopy: Theory, Modes of Molecular vibrations, Sample handling, Instrumcntatlon of
Dispersive and Fourier - Transform IR Spectrometer, Factors affecting vibrational frequencies and

- Applications of IR spectroscopy.

c. Spectroflourimetry: Theory of Fluorescence, Factors affecting ﬂuorescence Quenchers,
Instrumentation and Applications of fluorescence spectrophotometer.

d. Flame emission spectroscopy Prmc1p1e Instrumentation, Interferences and Applications.

CO’s-CO1

Self Learmng topics: Comparative Ana1y51s of Molecular Spectroscopy chhmques UV-Vis vs.
IR vs. Fluorescence, Role of Solvent Effects and Sample Preparation Techniques in Spectroscopic
Analysis and Pharmaceutical < Applications of Atomic Absorpuon and Flame Emission
Spectroscopy in Trace Element Analysxs ‘

UNITI: : gy P : 10 Hours
NMR spectroscopy: Quantum numbers and thelr role in NMR, Pnncxplc Instrumentation, Solvent
requirement in NMR, Relaxation process, NMR signals in various compounds, Chemical shift,
Factors influencing chemical shift, Spin-Spin coupling, Coupling constant, Nuclear magnetic
double resonance, Brief outline of pnnc1ples of FT-NMR and 13C NMR Apphcatlons of NMR
spcctroscopy , , IR . ‘ CO’s-CO2

Self Learning topics: Understanding Quantum Numbers and Their Role in NMR Activity, Solvent
Selection in NMR: Deuterated Solvents and Their Importance and Companson Between 'H NMR

and *C NMR Spectroscopy.

UNIT II: ' | ‘ ‘ 10 Hours
Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, Different types of
jonization like electron impact, chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules, Metastable 1ons Isotopxc peaks
and Applications of Mass spcctroscopy :

CO’s-CO3

Self Learning topics: Companson of Iomzanon Techmques in Mass Spectrometry, Understanding
Mass Fragmentation Patterns and the Nltrogen Rule and Role and Intcrprctatlon of Metastable Ions
and Isotopic Peaks.

UNITIV: ' it ) YR e 8 Hours
Chromatography: Principle, apparatus, instrumentation, chromatographic parameters, factors
affecting resolution and apphcatlons of the following:

a) Paper chromatography :

'b) Thin Layer chromatography

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS R Vi Page 2
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- f) High Performance Liquid chromatography

AIPS|R25|MPY|R25MPA101| Modern Pharmaceutical Analytical Techniques

c) Ton exchange chromatography
d) Column chromatography
¢) Gas chromatography

CO’s-C0O4
Self Learning topics: Comparison of Chromatographic Techniques: Planar vs. Column
Chromatography, Optimization of Resolution in HPLC and Gas Chromatography and ligand
selection and clution strategics in bioseparation processes.

UNIT V: 7 Hours
a. Electrophoresis: Principle, Instrumentation, Working conditions, factors affecting separation
and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis

c) Capillary electrophoresis d) Zone electrophoresis

e) Moving boundary electrophoresis f) Iso electricfocusing

b. Thermal techniques: DSC, DTA, TGA: Principle, instrumentation, factors affecting results,
pharmaceutical applications.

¢. X ray Crystallography: Production of X rays, Different X ray diffraction methods, Bragg‘s law,
Rotating crystal technique, X ray powder technique, Types of crystals and applications of X-ray
diffraction. i

d. Immunological assays: RIA(Radio immuno assay), ELISA, Bioluminescence assays.
! CO’s-CO5

Self Learning topics: real-life applications in DNA profiling, protein purification, and forensic analysis. X-
ray diffraction helps in drug polymorphism, crystal habit modification, and structure-based drug design.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025 -
Approved in ACM No: 01

Text Books :

1. Spectrometric Identification of Organic compounds —Robert M Silverstein, Sixth edition, John
Wiley & Sons, 2004. :

2. Principles of Ihstmmental Analysis - Doglas A‘Skoog, F. James Holler, Timothy A. Nieman, 5th
edition, Eastcmpress, Bangalore,1998, |
3. Instrumental methods of analysis — Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry — Beckett and Stenlake, Vol II, 4th edition, CBS Publishers,
New Delhi, 1997, ‘

5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitatiye Analysis of Drugs in Pharmaceutical formulation — PD Sethi, 3rd Edition, CBS

 Publishers, New Delhi, 1997.
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AIPS|R25|MPY|R25MPA101| Modern Pharmaceutical Analytical Techniques
7. Pharmaceutical Analysis -Modern methods —Part B- JW Munson, Volume 11, Marcel Dekker

Series
Reference Books

1. Indian Pharmacopoeia
2. United State Pharmacopoeia

Web References
L. hitps://swww.pharmacytimes.com/
2. httpsi//nptelacin/ |
3. https://ipc.gov.in/
4. https://www.pharmacopoeia.com/
5. https//wwwusporg/
6. hitps://www.sciencedirect.com/

Internal Assessment Pattern i

Cognitive Level | Internal Assessment #1(%) Interﬁal Assessment #2(%)
L1 G N 359 i i AR , -
L2 0 40% : ; -
.+ L3 : 25% ‘ ‘ 25%
L4 i e ‘ i 354
L5 S ikl 1 2595
L6 ! Y I, I il 15%
Total (%) - 100%. L 00%

Sample Short and Long Answers questions of Various Cognitive Levels

L1.Remember ' - ;
Define Beer-Lambert’s law.

List any two applications of UV-Visible spectroscopy.
Name different types of molecular vibrations.
What is fluorescence? -

Define chemical shift.

List NMR-active nuclei.

What are quantum numbers?

Define m/z ratio

9. « List two ionization techniques.

10. Define retention time and resolution.

11. List types of chromatography.

12. Define isoelectric focusing.

€0: =10y A h L.
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13. What is Bragg’s law?
14, List types of electrophoresis.

L2. Understand

PONAYN AW

&
1

ﬁ@MPri? 00N DY AW

——\D 00
—_—

. Explain how solvent polarity affects UV spectra.

. Describe the principle of atomic absorption spectroscopy.

. Differentiate between dispersive and FT-IR spectrometers.

. Explain spin-spin coupling with an example.

Describe the relaxation processes in NMR.

Explain the principle of MALDI and ESI.

Describe the role of quadrupole analyzer. izl

Describe how ion exchange chromatography separates analytes.
Explain the role of mobile and stationary phases.

ply -

. Calculate concentration usmg Beer-Lambert law.

. Show how IR spectra can identify functional groups.

. Use fluorescence intensity to determine analyte concentration.

. Interpret a simple 1H NMR spectrum.

. Apply the concept of shielding/deshielding in identifying peaks.

Predict fragmentation patterns for a given compound.

Apply mass spectral data to determine molecular weight.

Apply HPLC parameters to optimize peak separation.
Demonstrate how gas chromatography is used for volahle analytes

alyze

Compare UV-Vis and IR spectroscopy in terms of analytical application.
Analyze the effect of quenchers on fluorescence output.

Identify factors affecting vibrational frequencies.

Compare 1H NMR and 13C NMR in terms of sensitivity and resolution.
Analyze how solvent affects chemical shifts. 4
Differentiate between TOF and quadrupole analyzers.

Analyze isotopic peaks in a chlorine-containing compound.

Compare paper chromatography and TLC. ‘

Analyze how temperature affects GC resolution.

Compare capillary and gel electrophoresis.

Analyze differences between RIA and ELISA.

L5. Evaluate

1

2
3
4
S,
6.
7
8
9.
1

Assess the usefulness of atomic absorptxon spectroscopy in trace metal analysxs
Justify the use of FT-IR over dlsperswe IR in analytical labs

Evaluate FT-NMR advantages in complex compound analysis.

Justify the selection of TMS as internal standard.

Evaluate the choice of ionization method for thermally labile molecules.
Critique the accuracy of molecular ion peak in EI-MS.

Assess the effectiveness of affinity chromatography for protein purification.
Justify using HPLC over column chromatography for pharmaceutical QC.
Evaluate the role of XRD in drug crystal structure determination.

0. Assess ELISA as a diagnostic tool

|
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L6. Create

1. Design a novel conjugated organic molecule with predictable A_max using Woodward-
Fieser, Fieser-Kuhn, and Nelson rules. Explain the rationale behind each substitution.

2. Design an IR-based experiment to distinguish between cis and trans isomers of a substituted
alkene, taking into account hydrogen bonding and vibrational coupling effects.

3. Design a mass spectrometric experiment to determine the fragmentation pattem and
molecular structure of a newly synthesized drug molecule.

4. Construct a procedure for integrating FT-NMR and CW-NMR data to obtain a detailed
structural characterization of a synthetic drug molecule.

‘oot
; ———
Chajrperson
Board of Studies
Chairperson
Board of Studies (AIPS)

Avanthi Instituts of Pharmaceutical Sciences (A}

Cherukupally (V), Bhogapuram Mand 2
Vmanagaram Dt.,- 531162

Avanthi Institute of Pharmaceutical Sciences (Autonomous) | 1 BOS ; ' Page6



AIPS|R25|MPY[R25MPA102| Advanced Pharmaceutical Analysis

R25MPA102 ADVANCED PHARMACEUTICAL ANALYSIS 4 0 0 4

Course Objectives: -

14

To impart fundamental and advanced knowledge on modern analytical instrumentation
techniques used in pharmaceutical analysis. |

To provide comprehensive understanding of the principles, instrumentation, working
mechanisms, and applications of spectroscopic techmqucs such as UV-Visible, IR, NMR,
and Mass Spectrometry.

To introduce chromatographic and. electrophoretic techniques including HPLC,
HPTLC, GC, and Capillary Electrophoresis, with emphasis on their role in qualitative and
quantitative analysis of drugs.

To familiarize students with modern hyphenated techniques such as LC-MS, GC-MS,
and their pharmaceutical applications in drug discovery, formulation development, and
regulatory submissions. |

To develop competence in analytical method validation as per ICH and regulatory
guidelines for the quality control and quality assurance of pharmaceuticals.

Course Qutcomes
At the end of the course, students will be able to:

Course
Code

Mapping with POs and PSOs

Course Qutcomes (COs) DoK

PO2
PO3
POS
PO4
POS5
PO11
PSO1
PSO2

R25C0O102.1 | ¢nabling them to develop and 1 2 3 1 1 il BT B L2

Gain aknowledge on
comprehensive understanding of
impurity  and stability studies,

analyze pharmaceutical products
that meet regulatory requirements.,

R25C0102.2 | testing, enabling them to develop 1 ; 2 . 1o Pl i e ] Bl At T | 12

By achieving, understanding of ;
elemental impurities and stability . i s : L1

and analyze pharmaceutical
products that meet regulatory
requirements..

To develop and  analyze : Gh

R25C0102.3 | pharmaceutical = products = that A W AT e TR i By R NN Rt R i B L3

meet regulatory requirements.

R25C0102.4 | develop and analyze | 1 2 < T B 0 V) BN A) e A B L4

understanding of stability testing
of phyto pharmaceuticals and
immunoassays, enabling them to

pharmaceutical products that meet
regulatory requirements.

R25C0102.5 | them to develop and analyze 1|52 35|t et 0 Bt B 4 B2 ¥

understanding of biological tests
and assays, and PCR, enabling

pharmaceutical products that
meet regulatory requirements
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SYLLABUS
UNITI: . 10 Hours

Impurity and stability studies: Definition, classification of impurities in drug Substance or Active
Pharmaceutical Ingredients and quantification of impurities as per ICH guidelines.
Impurities in new drug products: Rationale for the reporting and control of degradation products,
reporting degradation products content of batches, listing of degradatlon products in specifications, .
qualification of degradation products.
Impurities in residual solvents: General principles, classification of residual solvents, Analytical
procedures, limits of residual solvents, reporting levels of residual solvents. :
LC-MS: Variety of mass systems available, their essential differences, strategy for qualitative and
quantitative analysis of trace components, specific case studies. LC-NMR: Nature of interfaces, qualitative
and quantitative applications.

CO’s-CO1
Self Learning topics: ICH guidelines for impurity quantlf ication (ICH Q3A), Analytical methods
for detecting and quantifying impurities, Safety assessmcnt of degradation products, Qualification
thresholds and limits :
UNIT IT: ' i 10 Hours
Elemental impurities: Element classification, control of elemental impurities, Potential Sources of
elemental Impurities, Identification of Potcnnal Elemcntal Impurities, analytical procedures, instrumentation
& C, H, N and S analysis.
Stability testing protocols: Sclection of batches, container orientation, test patamctcrs, sampling frequency,
specification, storage conditions, recording of results, concept of stability, commitment etc. Important
mechanistic and stability related information provided by results of study of factors like temperature, pH,
buffering species ionic strength and  dielectric: constant 'etc. on' the reaction rates. Wxth practical

considerations.
CO’s—COZ

Self Learning topics: Classification of elemental impurities, Understanding the risks associated
with elemental impurities. Strategies for controlling elemental impurities in pharmaceuticals.
Regulatory guidelines for elemental impurities (e.g., ICH Q3D) s

UNIT III: : 10 Hours
Impurity profiling and degradant characterlzation. Method dcvclopmcnt, Stability studies and
concepts of validation accelerated stability testing & shelflife calculation, WHO and ICH stability
testing guidelines, Stability zones, steps in development, practical considerations. Basics of
impurity profiling and degradant characterization with special emphasis. Photo stability testing

guidelines, ICH stability gmdelmes for biological products.
CO’s-CO3

Self Learning topics: Method optimization and ICH guidelines for method validation (ICH Q2)
Parameters , Purpose and scope of stability testing and,Types Principles and applications of
accelerated stability testing Calculation of shelf life using accelerated stability data

UNIT IV: ‘ 8 Hours
Stability testing of phytopharmaccuticals chulatory requirements, protocols HPTLC/HPLC
finger printing, interactions and complexity.
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Immunoassays (IA): Basic principles, Production of antibodies, Separation of bound and unbound
drug, Radioimmunoassay, Optical IA, Enzyme IA, Fluoro IA, Lumlmsccnce IA, Quanuﬁcanon and
apphcatlons

‘ CO’s-CO4
Self Learning topics: Understanding the regulatory framework for phytopharmaceuticals Principles

and applications of HPTLC fingerprinting. Understand the Basic Principles immunoassays and
their applications..

UNIT V: ; 7 Hours
Biological tests and assays of the following: a. Adsorbed Tetanus vaccine b. Adsorbed Diphtheria
vaccine ¢. Human anti haemophilic vaccine d. Rabies vaccine e. Tetanus Anti toxin f. Tetanus Anti
serum g. Oxytocin h. Heparin sodium IP i. Antivenom. PCR, PCR studies for gene regulation,

instrumentation (Principle and Procedures)
CO’s-COS5

Self Learning topics:

Understanding the principles and procedures of biological assays ,Learning about the development
and testing of vaccines , Mastering PCR techniques, Understanding the mechanisms of gene
regulation.

Board of Studies: Pharmacy

Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01
Text Books:
1. Vogel's textbook of quantitative chemical analysis - Jeffery J Bassett, J. Mendham, R. C.
Denney, 5 th edition, ELBS, 1991.
2. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol II, 4th Edition, CBS
publlshcrs, New Delhi, 1997. ‘ i
3. Textbook of Pharmaceutical Analy31s -KA Connors 3rd Edition, John Wiley & Sons,

1982. 102. :
4. Pharmaceutical Analysis - Higuchi, .Bro‘chmman and Hassen, 2nd Edition, Wiley — Inter
science Publication, 1961.
5. Quantitative Analysis of Drugs in Pha.rmaccutlcal fonnulatlon - P D Scthl 3rd Edition,
CBS Publishers New Delhi, 1997.
6. Pharmaceutical Analysis- Modern methods - J W Munson — Part B, Volume 11, Marcel
Dekker Scncs |
7.'The Quantltatlvc analy51s of Drugs D C Carratt, 3rd edmon CBS Pubhshers NewDelhi,
1964.
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Reference Books: ‘
1. Indian Pharmacopoeia Vol I, II & III 2007, 2010, 2014
2. Methods of sampling and microbiological examination of water, first revision, BIS
3. Practical HPLC method development — Snyder, Kirkland, Glajch, 2nd edition, John Wiley
& Sons. '
4. Analytical Profiles of drug substances — Klaus Florey, Volume 1 - 20, Elsevier, 2005.

5. Analyti‘cal Profiles of drug substances and Excipients — Harry G Brittan, Volume 21 - 30,

78

Elsevier, 2005.

The analysis of drugs in biological fluids - Joseph Chamberlain, 2nd edition, CRC press,
London.

ICH Guidelines for impurity profiles and stability studies.

Web References:

av.th Pt e

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Intermil Assessment #2(%)

LI 35% 1 | =

L2 40%

“13 25% ' i 25%

14 ' WAt pigdts 35%

L5 | Sl ' 25%

L6 | iy Ot 15%

" Total (%) ' 100% i o 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L1. Rcmembcr

QAW

Define impurities in pharmaceuncals ‘ Rl Ll
What are the ICH gu1delmes for quanttf' ication of lmpurmes"

Define elemental impurities. :
What are the ICH guidelines for control of elemental impurities?
Define impurity profiling.

What are the ICH guidelines for stability testing of phannaceutlcals?
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Define stability testing of phytopharméceuticals.
Define biological tests and assays.
What are the basic principles of 1mmunoassays?

. What are the principles of PCR and its applications

L2. Understand

R R e

Explain the classification of impurities according to ICH gvidelines,

Explain the potential sources of elemental impurities

Explain the importance of impurity profiling in pharmaceutical development,
Explain the importance of stability testing for phytopharmaceuticals

Explain the importance of biological tests and assays in pharmaceutical development

L3. Apply

i et s e

Identify the importance of impurity profiling in pharmaceutical development.
Identify the importance of stability testing protocols in pharmaceutical development.
Identify the steps involved in impurity profiling

Identify the regulatory requirements for stability testing of phytopharmaceuticals.
Identify the types of biological tests and assays used in pharmaceutical development

L4. Analyzing

b el oA L P vl o

10.

Analyze the impact of impurities on drug safety and efficacy.

Analyze the impact of elemental impurities on drug quality and safety.

Analyze the impact of degradation products on drug stability and efficacy.
Analyze the importance of i immunoassays in pharmaceutical analysis.

Analyze the importance of PCR in gene regulation studies.

Develop a plan for using PCR in gene regulation studies.

Develop a plan for identifying and quantifying impuﬁties in a new drug substance.
Develop a plan for controlling elemental impurities in a pharmaceutical product.
Develop a plan for 1dent1fy1ng and charactenzmg degradatlon products in a pharmaceutical
product. ‘

Develop a plan for using immunoassays in pharmaceutical analysns

L5. Evaluating

1.

-

propose stratches for i 1mprovmg their use.

Evaluate the risks associated with impurities in pharmaceutlcals and propose strategies for

mitigating them.

Evaluate the risks associated with elcmental 1mpuntles in pharmaceuticals and propose
strategies for mitigating them . ‘
Evaluate the importance of photostability testmg in pharmaceutical dcvelopment

Evaluate the importance of stability testing for phytopharmaceuticals and propose strategies
for improving stability, ' ;

Evaluate the importance of biological tests and assays in pharmaceutical development and

H ) o
Chairperson .
Board of Studies

Cald At e
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R25MPA103 PHARMACEUTICAL VALIDATION 4 0 0 4

Course Objectives:
» To understand the principles and importance of validation in pharmaceutical industry.
*  To leamn about different types of validation, including process validation, cleamng
. validation, analytical method validation, and equipment validation. :
«  Tounderstand the scope and merits of validation, including ICH and WHO guidelines.
* To develop skills in validation protocols, master plans, and summary reports.
Coursc Outcomes :

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course
Code Course Outcomes (COs) = - 8 3 8 g = 8 DOK
| -7 N Y - VI - VI Y -¥ ol U
B | B | A
Understand the principles and
»S | importance of qualification and . L1,
SCOIB.11 Jalidation - in pharmaceutlcal : 24 13l 2 kil
manufacturing.
Apply the qualification and | : :
validation processes to specific L,
R25C0103.2 P £ O AN B T 0 R Wit g A B0 WA ) 2
equipment, instruments, and o : : L3
systems. !
Develop a Validation Master j : L2
R25C01033 | Plan and understand the |'1 [ 2 [ 3| 1 | 3 [ - [ 2|1 IA,
different stages of qualification. ‘
Understand the importance of 3
R25C0103.4 | intellectual property protection Liv |52 | ] = 1 i fer B0 B | L6’
'| in the pharmaceutical industry. : :
Apply the knowledge and skills] -
: '| learned in the course to real- world ' L4,
R25CO103.5 | < cenarios in pharmaceutical 1 2l B el b it e L5
i manufacturing and research.
; : SYLLABUS :
UNITL: ; Lty ! ' 12 Hrs

Introduction: Definition of Quahﬁcatlon and Vahdatlon Advantagc of Vahdanon Streamlining of
Qualification & Validation process and Validation Master Plan. Qualification: User Requirement
Specification, Design Qualification, Factory Acccptance Test (FAT)/ Site Acceptance Test (SAT),
Installation Quahﬁcauon Operatlonal Qualification, Performance Quahﬁcatxon Re- Qualification

(Maintaining status- Calibration Preventive Mamtenance Change managemcnt), Qualification of

* Manufacturing Equipments, Qualification of Analytical Instruments and Laboratory equipments.
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CO’s-CO1
Self-Learning Topics: Regulatory Guidelines and Industry Standards, Develop a Qualification
Protocol, Case Studies, Practice with Scenarios.

UNITIL: ‘ ‘ 12 Hrs
Qualification of analytical  instruments: Electronic balance, pH meter, UV-Visible
spectrophotometer, FTIR, GC, HPLC, HPTLC.

Qualification of Glassware: Volumetric {lask, pipette, Measuring cylinder, beakers and burette

CO’s-C02
Sclf-Learning Topics: Read Instrument Manuals, Watch Qualification Videos, Practice

Qualification Procedures, Analyze Qualification Data, Document Qualification Results.

UNIT II: ' ' | 12 Hrs
Validation of Utility systems: Pharmaceutical Water System & pure steam, HVAC system,
Compressed air and nitrogen. Cleaning Validation: Cleaning Validation- Cleaning Method
development, Validation and validation of analytical method used in cleaning. Cleaning of
Equipment, Cleaning of Facilities. Cleaning in place (CIP). CO’s—C03

Sclf-Learning Topics: Read Regulatory Guidelines, Case Studles, Develop a Validation Protocol,
Practice Validation Procedures, Analyze Vahdatlon Data.

UNIT IV: ‘ ! A s 12 Hrs
Analytical method validation: Computcnzcd system validation: Electronic records and digital
significance-21 CFR part 11 and GAMP. Gcneral principles, Valldanon of analytical method as per
ICH guidelines and USP.
Quality by design (QbD): Fundamentals of pharmaceutical quality by design, identification of
critical quality attributes, critical material attributes, critical process parameters and quality risk
management. Process analytical technology (PAT) and other control strategies for QbD.
! CO’s-CO4

Self-Learning Topics: Read Regulatory Guidelines, Develop a Validation Protocol, Practice
Validation Procedures, Analyze Validation Data, Case Studies. ,

UNIT V: ' ' 12 Hrs
General Principles of Intellectual Property Concepts of Intellectual Property (IP), Intellectual

Property Protection (IPP), Intellectual Property Rights (IPR); Economic importance, mechanism for
protection of Intellectual Pi'operfy—patents, Copyright, Trademark; Factors affecting choice of IP
protection; Penalties for violation; Role of IP in pharmaceutical industry; Global ramification and
financial implications. Filing a patcﬁt applicatiohs; patent application forms and guidelines. Types ‘

patent applications-provisional and non-provisional, PCT and convention patent applications;

~ International patenting requirement procedures and costs; Rights and responsibilities of a patentee;

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 2
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Practical aspects regarding maintaining of a Patent file; Patent infringement meaning'and scope.
Significance of transfer technology (TOT), IP and ethics-positive and negative aspects of IPP;
Societal responsibility, avoiding unecthical practices.

CO’s-CO5

Sclf-Learning Topics: Read IP Guidelines and Regulations, Case Studies, Develop a Patent
Application, Analyze IP Strategies.

Board of Studies: Pharmacy

Approved in BOS No: 01, 22™ October, 2025

Approved in ACM No: 01

Text Books:

1. Textbook of Pharmaceutical Validation by Priyanka Sheetal, Chatur, and Usman: A

comprehensive textbook covering phafmaceutical validation for M.Pharm students :

2. Textbook of Pharmaceutical Validation by Dr. Raj Kumar Bolledula, Dr. P. Sivakumar,
Prof Dr. J. Amutha Iswarya Devi, A. Sahithi, and Dr. T. Venkatachalam: A detailed guide
to pharmaceutical validation , '

3. Textbook of Pharmaceutical Validation by A.A Kulkarni and V.S Kashikar:' A book

providing insights into pharmaceutical validation principles and practiccs

4. Pharmaceutical Calibration, Validétion and Qualification: A Comprehensive Approach by

Shiv Shankar Shukla: A monograph covering validatibn, calibration, and qualification in

pharmaceuticals
Reference Books:

1. Indian Pharmacopoeia

2. United State Pharmacopoeia

Web References:

1. https://www pharmacytimes.com/

Qv h W
=
N

o .g.
(=~

Internal Assessment Pattern

Cognitive Level ‘ Internal Asséssment #1(%) Internal Assessment #2(%)
L1 /359 s
L2 40% -
L3 25% 25% .
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L4 -- 35%
L5 == 25%
L6 15%
Total (%) | 100% 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L1: Remember .
1. Define qualification and validation in the context of pharmaceutical manufacturing.

2. List the analytical instruments that require qualification.

3. What are the parameters required for analytical method validation?

4. Describe the importance of intellectual property rights.

5. What are the steps involved in the qualification process?

L2: Understand : '

1. Explain the difference between qualification and validation. :
2. Discuss the role of calibration in maintaining the qualified status of analytical instruments.
3. Describe the principles of analytical method validation.

4. Explain the importance of cleaning validation in ensuring product quality.

S. Discuss the role of intellectual property protection in the pharmaccutlcal industry.
L3: Apply :

1. Develop a qualification protocol for a manufacturing equipment.

2. Create a plan for validating a computerized system. . .

3. AppIy the analytical method validation process to a specific method.

4, Develop a validation protocol for a phanﬂaceutical water system.

5. Create a plan for cleaning validation of a spccxf ic equipment.

L4: Analyze
1. Compare and contrast the qualification requirements for dlffcrent analytical mstmments

2. Analyze the impact of instrument qualification on the validity of analytical results.
3. Identify the critical steps in the qualification process for analytical instruments.

4. Analyze the impact of cleaning validation on product quality. ,

5. Compare and contrast the validation requirements for different utility systems.

LS: Evaluate '
1. Evaluate the cffcctwcncss of a qualification program for analytlcal mstrumcnts

2. Justify the 1mportancc of qualification and validation in ensuring product quality.

3. Assess the impact of qualification and validation on regulatory complxance
‘4. Evaluate the effectiveness of a cleaning validation program. , |

5. Justify the importance of intellectual propeny nghts in ensuring return on investment in research A

and development. (\NV) W
Chal erson
Board of Studies
Chairperson
! / Bnard of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (Autonomous) = padvanthi Institute of Pharmaceupg glzﬁaences (A)

‘Cherukupally (V), Bhogapuram Mandal
Vizianagaram Dt.,- 531162
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FOOD AND NUTRACEUTICAL ANALYSIS

Course Objectives:

4 0

0 4

* To understand the composition, classification, and nutritional importance of food

carbohydrates, proteins, lipids, and vitamins. :
* To apply standard analytical methods for the detection and estimation

additives, adulterants, and contaminants.
* To analyze the effects of food processing and storage on the quality and safety of food
components.
* To evaluate the composition and quality of dairy products and fermentation-based food

items.

* TO understand food safety regulations and standards such as BIS
them in ensuring food quality and compliance.

Course Outcomes

of food nutrients,

» Agmark, FDA, and apply

Course
Code

At the end of the course, students wﬂl be able to:

: Course Outcomes (COs)

PO1

PO2

PO6

PO9

PO10

PSO1

PSO2

DOK

R25C0203.1

Describe  the  classification,
propertics, and  nutritional
significance of food
carbohydrates and proteins, and
explain their digestion,
absorption, metabolism, and
analytical methods.

L1, L2

R25C0203.2

Classify and analyze ‘'lipids and
vitamins in food, understand
refining processes and spoilage
detection, and apply appropriate
methods for their analysis.

R25C0203.3

Identify and evaluate various
food additives, preservatives,
pigments, and dyes, and apply
analytical 'methods to  detect
permitted and non-permitted
substances in food.

L3,14,
L5

R25C0203.4

Apply analytical techniques for
the evaluation of milk and milk
products, and fermentation-based
foods like wine, beer, and
vinegar, including detection of
adulterants and contaminants,

L3,14

R25C0203.5

Analyze pesticide residues in
food products, explain pesticide
regulations, and interpret
national and international food
safety standards such as BIS,
Agmark, FDA, and US-FDA.

L2,14,
L6
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SYLLABUS
Unit I 12 hrs

Carbohydrates & Proteins: Carbohydrates: Classiﬁcatioh and properties of food carbohydrates,
General methods of analysis of food carbohydrates, Changes in food i:arbohydrates during
processing, Digestion, absorption and metabolism of carbohydrates, Dietary fibre, Crude fibre and
application of food carbohydrates. ¢
Proteins: Chemistry and classification of amino acids and proteins, Physico-Chemical properties of
protein and their structure, general methods of analysis of proteins and amino acids, Digestion,
absorption and metabolism of proteins. '
‘ ‘ , CO’s: CO 1
Self learning topics: Structure and function of polysaccharides (e.g., starch, cellulose, glycogen),
Glycemic Index and its nutritional significance, Protein denaturation and its impact on food, Role
of dietary fiber in health and digestion.
Unit II Y Bl 2 hrs
Lipids & Vitamins: Lipids: Classification, general methods. of analysis, refining of fats and oils;
hydrogenation of vegetable oils, Determination of adulteration in fats and oils, Various methods
used for measurement of Spoilagc of fats and fatty foods.
VitamOQO €lassification of vitaxﬁins, methods of analysis of vitamins, Principles of microbial assay
of vitamins of B-series.
CO’s: CO2
Self learning topics: Trans fats — formation, health effects, and regulations, Omega-3 and Omega-
6 fatty acids — functions and dictary sources, Fat-soluble vs water-soluble vitamins: absorption and
storage, Role of B-complex vitamins in metabolism.
Unit II ! . 12 hrs
Food Additives & Pigments: Food Additives: Introduction, analysis of Preservatives,
antioxidants, artificial sweeteners, flavors, flavor enhancers, stabilizers, thickening ‘and jelling
agents. j
Pigments and synthetic dyes: Natural pigments, their occurrence and characteristic properties,
permitted synthetic dyes, Non-permitted synthetic dyes used by industries, Method of Detection of
natural, permitted and non-permitted dyes.
s CO’s: CO 3
Self learning topics: Health concerns and regulatory limits of artificial sweeteners, Mechanism of
action of common food p;esérvatives, How to read food labels for additives and dyes, Impact of
food additives on children’s health | |
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Unit IV ' 08 hrs
Unit 4: Milk and Fermentation Products: General Analytical methods for milk, milk constituents
and milk products like ice cream, milk powder, butter, margarine, cheese including adulterants and
contaminants of milk. Analysis of fermentation products like wine, spirits, beer and vinegar.
Nutraccuticals: Definitions of Functional foods, Nutraceuticals and Dietary supplements. Classification of
Nutraceuticals, Health problems and diseases that can be prevented or cured by Nutraceuticals i.e. weight
control, diabetes, cancer, heart disease, stress, osteoarthritis, hypertension etc. Regulatory Aspects; FSSAI,
FDA, FPO, MPO, AGMARK. HACCP and GMPs on Food Safety. Adulteration of foods.

CO’s: CO4
Self learning topics: Pasteurization vs UHT treatment of milk, Safcty standards for mllk and dairy
products (FSSAI/BIS).
Unit vV 12 hrs

Pesticides & Regulations: Effects of pest and insects on various food, use of pesticides in
agriculture, pesticide cycle, organophosphoms and organochlorine pesueldes analysis,
determination of pesticide residues in grain, fruits, vegetables, milk and milk products. Legislation

regulations of food products with special emphasis on BIS, Agmark, FDA and US-FDA.
CO’s: CO 5

Self learning topics: Safe limits of pesticide residues in food, Comparison between Indian

(FSSAI/BIS) and international (US-FDA) food laws.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01

Text Books

1. The chemical analysis of foods — David Pearson, Seventh edmon Churchlll Livingstone,
Edinburgh London, 1976 ;
2. Introduction to the Chemical analy51s of foods — S. Nielsen, Jones & Bartlett publishers, Boston
London, 1994. !
3. Official methods of analysis of AOAC Intematlonal sixth edition, Volume I & II, 1997
4. Analysis of Food constituents — Multon, Wiley VCH.
Reference Books

1. Dr. William Horwitz, Official methods of analysxs of AOAC Intematlonal 18th edition, 2005.
2. Food Chemistry — H.-D. Belitz, W. Grosch, P. Schieberle, Springer.

3. Food Additives — A. Larry Branen et al., CRC Press. :

4. Dairy Chemistry and Biochemistry — P.F. Fox, P.L.H. McSweeney, Springer.

5. Analysis of Pesticides in Food and Environmental Samples — Jose L. Tadeo, CRC Press.

6. Food Laws and Regulations — Patricia A. Curtis, Wiley. ;

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1* BOS Page 3



Web References:

1. https://www.ncbi.nlm.nih.gov/books/

2. https://www.khanacademy.org/science/biology/biochemistry
3. https://bio.libretexts.org/Bookshelves/Biochemistry

4. https://www.aoac.org

5. https://www.fssai.gov.in

6. https://www.fao.org/fac-who-codexalimentarius

7. https://pubchem.ncbi.nlm.nih.gov

Internal Assessment Pattern

AIPS | R25| MPY|R25MPA104 | Food And Nutraceutical Analysis

Cognitive Level - Internal Assessment #1(%) Internal Assessment #2(%)
L1 it 35% bl
L2 | 40% =
L3 Wi 25% 25%
L4 Al i 35%
L5 bt - 25%
L6 15%
Total ()" 155 R 100% ' 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1 Remembering

O %0 N M AW N =

List the types of carbohydrates found in food.
Name four essential amino acids and their role in nutrition.
State any two methods used to detect adulteration in food.

What are preservatives? Llst any four commonly used food preservatives.

'Define vitamins and classxfy them with examples.

List the steps in protein digestion.
What are the physical properties of fats and oils?
Write the names of any two permitted synthetic food dyes.

10. Mention any four milk constltuents commonly analyzed in dau’y testing,
L2 - Understandmg

1.

Describe the process of dlgestlon and absorptlon of carbohydrates

2. Explain the principle of hydrogenahon of vegetablc oils.
3.
4

Describe how food processmg alters carbohydrates

. Explain the ﬁmcnon of antioxidants in food preservation.

. Define dietary fibre and crude ﬁbre Mention their 1mportance in food analysis.

‘Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1*BOS
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. Describe the role of microbial assay in vitamin B-complex analysis.

. Explain how fermentation affects food composition and safety,

5

6

7. Discuss the chemical structure and classification of proteins,

8. Explain the significance of enzymatic browning during food processing.
9

. Describe the method of vitamin analysis using HPLC.
10. Explain how fiber contributes to digestive health.

L3 - Applying |
Apply a suitable method to detect adulteration in milk.
Demonstrate the analysis of artificial sweeteners in beverages.
Determine the vitamin C content in a fruit sample.
Use the Kjeldahl method to estimate protein content in food.
Perform a test for rancidity in edible oils.
Apply principles of spedtroscopy in detecting syhthetic dyes.
Estimate crude fat in a dairy sample using Soxhlet exttactxon

Determine spoilage in fats using pcroxlde value.

© N LA WL N -

Apply a method to detect pesticide remduc in fruits.
10. Use a microbial assay to estimate folic acid in a vitamin supplement.

L4 - Analyzing
Differentiate between organophosphorus and organochlorme pcstlcxdes

Analyze the differences between natural and synthetic food colorants.
Compare the analytical methods used for fat and protein analysis
Examine the quality dxff'crcnccs between raw milk and pasteunzed milk.
Analyze the effect of food additives on product shelf life.

Interpret data from vitamin assay to determine nutrltlonal quahty
Distinguish between BIS and Agmark quahty standards.

Assess the effects of adulteration on nutritional quality.

2 ® N n s w o )

Compare fermentation outcomes in vinegar and wine production.
10. Identify the regulatory checkpoints for ensuring food safety.

LS — Creating |
. Design an cxpcnmcnt to determine the vitamin content in a packaged juice.

. Develop a protocol for detcctmg non-perrmtted synthetlc dyes in candies.

. Create a food analysis report for a milk product including contaminants.

1

2

3

4. Formulate a food testing procedure for artificial sweeteners.

5. Design a case study on the impact of food processing én protein structure.
6

. Construct a food safety checklist for pesticide-free vegetables.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) | | 1*BOS
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'7. Create a chart showing classification and function of food additives.

8. Design a standard operating procedure for adulteration testing,

9. Propose a training module for food lab technicians.

10.

10. Develop a method to quantify spoilage in oils using titration techniques.
' L6 — Evaluating

Evaluate the importance of food labelling and regulations in public health,

1

2. Justify the use of synthetic preservatives over natural ones.

3. Assess the health implications of excessive artificial sweetener consumption,
4,
5
6

Critically evaluate the microbial assay method for vitamin estimation.

. Judge the effectiveness of regulatory agencies like FSSAI and FDA.
. Defend the inclusion of dietary fibre in therapeutic diets.

7. Ciritically compare HPLC and spectrophotometric methods in vitamin analysis.
8.
9
1

Evaluate the safety risks posed by non-permitted dyes in snacks.
Review the pesticide analysis data of vegetables and recommend actions.

Assess how international standards affect food export quality. "
Chaifperson
Board of Studies
Chalrperson
Board of Studies (AIPS)

Avanthi Institute of Pharmaceutical Sciences (A)

Chearukupally (V), Bhogapuram Managa)
Vizianagaram Dt.,- 531162
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R25MPA105 Modern Pharmaceutical Analytical Techniques Practical 0 063
Course Objectives:

1. To provide practical training in the calibration of analytical instruments, :
2. To develop a strong foundation in Good Laboratory Practices (GLP) and regulatory
guidelines.

To enable students to perform impurity profiling of pharmaceutical substances.

To train students in conducting assays of official compounds.

. To enhance proficiency in the quantitative estimation of functional groups.

o s W

Coursc Outcomes
At the end of the course, students will be able to:

Mapping with POs and PSOs

for the given drugs

Course Code Course Outcomes (COs) DOK
R zlaleliz|al=|a]8
21818|8|8|5|2| ¢
‘ Able to perform the calibration of
R2S 0101 | o Tasteenty = o 0 O e i A - Bl o584 )
R2500108.2 | | c2himate: thejamount of dmpurlty fi4 ol g4 | Habtant ' o Tl r2E

Examine the purity of official

R25C0105.3 | compounds by instrumental aef Pe3ng 28 LT [0S | et I ERNED: |41 122 1.3
| techniques and titrimetric procedures '

' i Idehtify the quanfitativc \
R25C0105.4 | determination of functional groups [ 3 2 (1 | 3. - | - [ 2| 1 |L3,14
.| and drugs by using different reagents A B

Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01 '
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AIPS| R25| MPY| R25MPA105| Modern Pharmaceutical Analytical Techniques Practical

COURSE CONTENT
S.No - Name of the experiment Course Qutcome
1 Calibration of glass wares : COl
2. Calibration of pH meter COl
3. Calibration of UV-Visible spectrophotometer ‘ COl1
4, Calibration of FTIR spectrophotometer ! Col
5: Calibration of GC instrument . . ; ‘ (607
6. Calibration of HPLC instrument | Co2
7. Cleaning validation of any one equipment cOo2
Y 8. Impurity profiling of drugs co2
9. Assay of official compounds by different titrations COo3
10. Assay of official compounds by instrumental techniques. CO3
11. Estimation of riboflavin/quinine sulphate by fluorimetry CO3
12. Estimation of sodium/potassium by flame photometry CO3
13. Quantitative determination of hydroxyl group. ' ; ' CO4
14. Quantitative determination of amino group ! CO4
1. r(i::;r:}rtgemc determination of drugs by using different ’ CO4
Textbooks

1.

6.

Analysis of drugs in onlogxcal fluids- Joseph Chamberlain, 2 nd Edition.CRC Press,
Newyork. 1995.

Principles of Instrumental Analysis- Doglas A Skoog, F.James Holler, Timothy A. Nieman,
5 th edition, Easternpress, Bangalore, 1998.

Pharmaceutical Analysis-Higuchi, Brochmman and Hassen 2 nd Edition, Wiley —
Interscience Publications, 1961. ‘ ‘
Pharmaceutical Analysis- Modern methods— Part B- JW Munson Volume 11, Marcel
Dekker Series

Practical HPLC method Development Snyder, Klrkland, Glalch 2nd Edition, John Wlley

& Sons, New Jercy. USA.
Chromatographic Analysis of Pharmaceuticals — John A Adamovxcs 2nd Edmon

Reference Books

1.

Indian Pharmacopoeia

2. United States Pharmacopoeia j
3. ICH, USFDA & CDSCO Guidelines. T s | H N Q) Ol
y ) ! v | —
Chairjperson
j Board of Studies
Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1“BOS ' Board of Sludleo Paped)

Avanthi nstitute of Pharmaceutical Sciences (A)

Cherukupally (V), Bhogapuram Mandal
Viztanagaram Dt.,- 531104



AIPS| R25| MPY| R25MPA106| Food Analysis Practical

R25MPA106' - FOOD ANALYSIS PRACTICAL LR | MR SR
Course Objectives: ' ‘

l. To impart hands-on training in the analysis of pharmacopoeial compounds and their
formulations using advanced instrumental techniques such as UV-Visible, GC and HPLC.

2. To develop the analytical skills nccessary for qualitative and quantitative analysis of
pharmaceutical and food products,

3. To train students in the determination of physicochemical parameters such as Saponification
value, iodine value, acid value, peroxide value, density of food substances.

4. To build competence in detecting food adulterants and contaminants

Course Outcomes
At the end of the course, students will be able to:

Mapping with POs and PSOs
Course Code Course Outcomes (COs) o lel satbias ] &k wi| =] &’]#DOK
olo|ole|o|al8l8
P | A | A | B | P -l -l
Estimate the drug content by using
] UV Spectroscopy, GCand HPLC | 2 [ 2| 13 |- || 2| 1| LLL2
Able to determine Carbohydrate, ;
. R25C0106.2 |protein, vitamin and lipid content| 3 [ 2 (1 (3| -| 1] 2| 1 | L2,L3

in food products

Determine Pesticides and

R25C0106.3 preservative contents in food products 3121 . 3(-|1|2]1| LLL2
Anélysis ‘of Vitamin content in
R25C0106.4 food produets e T R A3 Bt S G R Ol B s 8 1 Rl B3 i 6 |
Board of Studies: Pharmacy
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01 |
‘ ] COURSE CONTENT
. . ‘ Course
SNo Name of the Experiment , Oidiiins
1 Analysis of Pharmacopoeial compounds and their formulations by UV Vis col
d spectrophotometer
2 Simultaneous estimation of multi component containing formulations by UV col
3 spectrophotometry
3 Experiments based on HPLC Co1
4. Experiments based on Gas Chromatography : Ve Col1
5. Determination of total reducing sugar ' \ - .C0o2
6. | Determination of proteins : ‘ ! CcOo2

Avanthi Institute of Phamaccutica‘ Sciences (Autonomous) : 1"BOS Page 1
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AIPS| R25| MPY| R25MPA106| Food Analysis Practical

7 Determination of saponification value, Iodine value, Peroxide value, Acid value
: in food products coz.
8. Determination of fat content and rancidity in food products CO3
9. Analysis of natural and synthetic colors in food COo3
10. | Determination of preservatives in food co3
11. | Determination of pesticide residue in food products CO4
12. | Analysis of vitamin content in foodproducts CO4
13. | Determination of density and specific gravity of foods Co4
14. | Determination of food additives COo4

Textbooks:

1. Analysis of drugs in Biological fluids- Joseph Chamberlain, 2 nd Edition.CRC Press,

Newyork. 1995. /
Principles of Instnmiental Analysis- Doglas A Skoog, F.James Holler, Timothy A. Nieman,

5 th edition, Eastempress Bangalore, 1998.

Interscience Publications, 1961.

. Pharmacecutical Analysis-Higuchi, Brochmman and Hassen, 2 nd Edmon Wﬂey -

4. Pharmaceutical Analysis- Modern methods— Part B- JW Munson, Volume 11, Marcel
Dekkér Series !\ % : v

5. Practical HPLC method Development — Snyder Ku'kland, Glaxch 2nd Edition, John Wiley
& Sons; New Jercy. USA.

6. Chromatographic Analysis of Pharmaceuticals — John A Adamovics, 2 nd Edition,
Reference Books: ' |

1. Indian Pharmacopoeia

2.4 United States Pharmacopoeia

ICH, USFDA & CDSCO Guidelines.

) g S
Chaitperson s
Board of tudies

Chasrperf'on
Board of Studies (AIPS)

Avanthi Institute of Pharmaceutical Sciences (A)
Cherukupally (V), Bhogapuram Mar:
VYizianagaram Dt,,- 531167 :

Avanthi Institute of Pharmaceutical Sciences (Autonomous)

1"BOS Page 2



Course Objectives:

AIPS|R25|MPY|R25MPA108|Research Paper Writing

R25MPA108 RESEARCH PAPER WRITING 4.0 190
(M.PHARM COMMON FOR ALL SPECIALIZATIONS)

*  Tounderstand the essentials of writing skills and their level of readability,
* To learn about what to write in each section.

*  To ensurc qualitative presentation with linguistic accuracy.
Course Qutcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course »
Code Course Oqtcomes (COs) 8 8 8 8 8 g 518 DOK
T R I - -V B O <
Understand  the - significance of

R25C0108.1 | writing skills and the level of | 1 Zoil 3 Fsstevl 2502501 LEL T2
readability.

R25C0108.2 | Analyze and write title, O R B 1 Y L5 AR T W 16 80 G W
abstract, different sections in ‘ L3
research paper

R25C0108.3 | Develop the skills needed e 2 3 5 i 91| 1412 1.3

while writing a research paper

Able to develop and apply key
academic  writing  skills to
; construct clear, = concise, and
impactful Titles, Abstracts, and
R25CO108.4 Introductions for research papers,
demonstrating the ability to attract
readers, summarize corc findings,
and establish research context
effectively.

W B 05 B bl ] B KA G A OB R

Able to use appropriate academic
language and style to accurately
formulate the methodology, clearly kS
R25C0O108.5 | present Results, logically construct | 1 2 i M -1 202 1
Arguments, and effectively draw
valid conclusions in research
writing. ‘

. SYLLABUS ‘ } :

UNIT I: | 10 Hours
Overview of a Research Paper- Planning and Prcparatlon- Word  Order- Useful Phrases -
Breakingup Long Sentences-Structuring Paragraphs and Sentenccs~Bemg Concise and Removing
Redundancy -Avoiding Amblgulty i

- CO’s-CO1
Self Learning topics Examplcs of effcctlve Vs. poor rescarch paper planning, Exercises on
improving word order and sentence clarity, Identifying and breaking long, complex sentences into

shorter ones.
UNIT II: ‘ (i : 10 Hours

Avanthi Institute of.Pharmaceutical Sciences (Autonomous) 1= BOS ‘ Page 1




AIPS[R25|MPY|R25MPA108|Research Paper Writing |
Essential Components of a Research Paper- Abstracts- Building Hypothesis-Research Problem -
Highlight Findings- Hedging and Criticizing, Paraphrasing and Plagiarism, Cauterization

CO’s-CO2
Self Learning topics: Common pitfalls in defining a rescarch problem, Hedging phrases in
academic writing (e.g., “suggests that”, “may indicate”), Identifying plagiarism vs. acceptable
paraphrasing.

UNIT 11: ‘ : \ 10 Hours
Introducing Review of the Literature — Methodology - Analysis of the Data-Findings - Discussion-
Conclusions-Recommendations.

| i C0’s-CO3
Seclf Learning topics: Steps to conduct a literature review (sources, search engines, databases),

Comp)aring qualitative vs. quantitative methodologies,Tools for data analysis (SPSS, Excel, R
basics). . .

UNIT IV: ; 8 Hours
Key skills needed for writing a Title, Abstract, and Introduction ) :
CO’s-C0O4

Self Learning topics: Characteristics of an impactful research title, Common errors to avoid in
writing an abstract, Strategies for writing a strong introduction,

UNIT V: ‘ i : 7 Hours
Appropriate language to formulate Methodology, incorporate Results, put forth Arguments and
draw Conclusions. \ : i
; ! CO’s-CO5
Self Learning topics: Neutral and objective ways to report results, Building logical arguments with
evidence, Transition words for coherence. i /
Board of Studies: Pharmacy
Approved in BOS No: 01, 22*¢ October, 2025
Approved in ACM No: 01
Text Books oy :
1. Goldbart R (2006) Writing for Science, Yale University Press (availablc on Google Books)
Model Curriculum of Engineering & Technology PG Courses [Volume-I].
2. Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press.
3. Highman N (1998), Handbook of Writing for the Mathematical 'Sciences, SIAM.
Highman"sbook Adrian Wallwork , English Afolr Writing Research Papers, Springer New
York Dordrecht Heidelberg London, 2011. i ; ‘ :
Web References : '

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1 BOS Page 2



AIPS|R25|MPY|R25MPA108|Research Paper Writing
4. https://www.verywellmind.com/how-to-write-an-introduction-2794846?

Assessment Pattern:
1. Evaluated for a total of 100 marks.
2. A student can select 2 articles of his/her choice with 2 minimum of 01 review or research
article per semester. Each article publication shall be evaluated by the concerned teacher
for 50 marks, totaling to 100 marks.

M QU0 OdA

i ]
CRairperson
Board of Studies
Chairperson
Board of Studies (AIPS)

Avanthi Institute of Pharmaceutical Sciences (A)
Charukupally (V), Bhogapuram Mandal

Vizianagaram Dt.,- 531162

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1 BOS Page 3



AIPS | R25| MPY| R25MPA201|Advanced Instrumental Analysis

R25MPA201 ADVANCED INSTRUMENTAL ANALYSIS 4 0 0 4
Course Objectives:

1. To impart fundamental and advanced knowledge on modern analytical instrumentation
techniques used in pharmaceutical analysis.

2. To provide comprchensive understanding of the principles, instrumentation, working
mechanisms, and applications of spectroscopic techniques such as UV-Visible, IR, NMR,
and Mass Spectrometry. .

3. To introduce chromatographic and electrophoretic techniques including HPLC,
HPTLC, GC, and Capillary Electrophoresis, with emphasis on their role in qualitative and
quantitative analysis of drugs. !

4. To familiarize students with modern hyphenated techniques such as LC-MS, GC-MS,
and their pharmaceutical applications in drug discovery, formulation development, and
regulatory submissions. i

5. To develop competence in analytical method validation as per ICH and‘r‘egulatory

S guidelines for the quality control and quality assurance of pharmaceuticals.
S Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs

Course

Code Course Outcomes (COs)

DoK

PO2
PO3
PO5
PO4
PO5
PO11
PSO1
PSO2

To leamm the principles and
instrumentation, applications of HPLC
and also method development and
validation in HPLC.To learn about L1
R25C0201.1 | advanced HPLC techniques, including 1:]1'2 13‘ 1} 1 n 2 1 L2’
ultra, nano, and preparative HPLC

To understand the principles,
instrumentation, and.  applications  of}
various = chromatographic = techniques,) .
R25C0201.2 | including bio chromatography, gasg ) ol fe A1 A 1 - =2 1

chromatography, and high- ‘
performancethin-layer chromatography,
In pharmaceutical analysis

L1,
L2,

To learn the principles, instrumentation,

and applications of supercritical fluid

chromatography and capillary

R25C0201.3 | clectrophoresis  in  pharmaceutical | 1 [ 2| 3| 1| 3 S Rt ol ki |

analysis, including method ‘ L4
development and hyphenated

techniques. G

To  understand the  principles, :
instrumentation, and applications of L4,
R25C0201.4 | mass spectrometry, including various | 1 | 2 | 3 o 1 g 2 1 L5

ionization techniques, mass

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Pagel -




AIPS | R25| MPY| R25MPA201|Advanced Instrumental Analysis

analyzers, and hyphenated
techniques like LC-MS and MS/MS
systems.

To master the  principles,
instrumentation, and applications of

R25C0201.5 | Mass spectrometry, including various 1 2 3

ionization.  techniques,  mass wedl I W gL i R
analyzers, and hyphenated
techniques.
SYLLABUS
UNIT 1: ‘ 12 Hours

HPLC: Principle, instrumentation, pharmaceutical applications, peak shapes, capacity factor,
selectivity, plate number, plate height, resolution, band broadening, pumps, injector, detectors,
columns, column problems, gradient HPLC, HPLC solvents, trouble shooting, sample preparation,
method development, New developments in HPLC-role and principles of ultra, nano liquid
chromatography in pharmaceutical analysis. Immobilized polysaccharide CSP’s: Advancement in
enantiomeric separations, revised phase Chiral method development and HILIC approaches. HPLC
in Chiral analysis of pharmaceuticals. Preparative HPLC, practical aspects of preparative HPLC.

CO’s-CO1

Self Learning topics: - New developménts in HPLC, including ultra, nano, and preparative HPLC.
Immobilized polysaccharide CSP's and chiral method development. ’

UNIT II: ' o 12 Hours

Bio chromatography: Size exclusion chromatography, ion exchange chromatography, ion pair
chromatography, affinity chromatography general principles, stationary phases and mobile phases.

Gas chromatography: Principles, instrumentation, derivatization, head space sampling, columns
for GC, detectors, quantification, High performance Thin Layer chromatography: Principles,
instrumentation, pharmaceutical applications.

Hyphenated techniques: Introduction to GC-MS and LC-MS techniques and their applications in

natural products. : ‘ ,
‘ CO’s-CO2

Self Learning topics: principles, procedure, applications of size exclusion, ion éxchange, ion pair,
and affinity chromatography. ! : 1

UNIT IX: biLa bl \ 12 Hours
Super critical fluid chromatography : Principles, instrumentation, pharmaceutical applications.
Capillary electrophoresis: Overview of CE in pharmaccutical analysis, basic configuration, CE

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 2
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characteristics, principles of CE, methods and modes of CE. General considerations and method
development in CE, Crown ethers as buffer additives in capillary electrophoresis. CE-MS hyphenation.

CO’s-CO3

Self Learning topics: - Supercritical fluid chrdmatography including method development and
validation. Capillary electrophoresis principles, basic configuration characteristics, methods, and |
modes of CE, including CE-MS hyphenation and the use of crown ethers as buffer additives,

UNIT IV: 12 Hours
Mass spectrometry: Principle, theory, instrumentation of mass spectrometry, different types of
ionization like electron impact, chemical, field, FAB and MALD, APCI, ESI, APPI mass
fragmentation and its rules, meta stable ions, isotopic peaks and applications of mass spectrometry.
LC-MS hyphenation and DART MS analysis. Mass analysers (Quadrpole, Time of flight, FT-
ICR, ion trap and Orbitrap) instruments. MS/MS systems (Tandem: QqQ, TOF-TOF;Q-IT, Q-TOF,
LTQ-FT, LTQ-Orbitrap.

CO’s-CO4
Self Learning topics: MS/MS systems (Tandem mass spectrometry) ‘

UNIT V: v 12 Hours

NMR spectroscopy: Quantum numbers and their role in NMR, Principle, Instrumentation, Solvent
requirement in NMR, Relaxation process, NMR signals in various compounds, Chemical shift,
Factors influencing chemical shift, Spin-Spin coupling, Coupling constant, Nuclear magnetic
double resonance, Brief outline of principles of FT-NMR with reference to 13CNMR: Spin spin
and spin lattice relaxation phenomenon. 13C NMR »-1-D and 2-D NMR, NOESY and COSY
techniques, Interpretation and Applications of NMR spectroscopy. LC-NMR hyphenations

: CO’s-CO5
Self Learning topics: Mass spectrometry principles, ionization techniques, mass analyzers,
MS/MS systems, LC-MS, DART MS, and applications in pharmaceutical analysis.

Board of Studies: Pharmacy A\

Approved in BOS No: 01, 22" October, 2025

Approved in ACM No: 01

Text Books: i :

1. Spectrometric Identiﬁcation‘ of Organic compounds - Robén M Silverstein, Sixth edition, John

Wiley & Sons, 2004. ,
2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. Nieman, 5

th edition, Eastern press, Bangalore, 1998. :

3. Instrumental methods of analysis — Willards, 7 th edition, CBS publishers.

4. Organic Spectroscopy - Williafn Kemp, 3 rd edition, ELBS, 1991, '

5. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS Publishers,
New Delhi. 6. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3 lrd
Edition, CBS Publishers, New Delhi, 1997,

Avanthi Institute of Pharmaceutical Sciences (Autonomous) . | 1 BOS ' Page 3



AIPS | R25| MPY| R25MPA201|Advanced Instrumental Analysis
7
Reference Books:
1. Pharmaceutical Analysis- Modern methods — Part B - J W Munson, Volume 11, Marcel
Dekker Series.
2. Organic Speotroscopy by Donald L. Paviya, Sth Edition.
Web References:

SN e b e
=
=]
0y
o

gij, Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

Ll 35% . =
L2 40% ; --
L3 25% 25%
14 ' o ‘ 35%
L5 ‘ & o 25%
L6 & : 15%

Total (%) s - 100% : 100%

-"fus’ - Sample Short and Long Answers questions of Various Cognitive Levels

L1. Remember

Define HPLC and its principle.

Define gas chromatography.

Define size exclusion chromatography and its applications.
Define supercritical fluid chromatography and its principle.
Define mass spectrometry and its principle.

Define NMR spectroscopy and its principle.

Define affinity chromatography.

Define ion-pair chromatography.'

Define capillary electrophoresis and its types

30, 60° ST O, Un (. B3 09

L2. Understand

Describe the mstrumentatlon of HPLC

Describe the principles of gas chromatography.

Describe the basic configuration of capillary electrophoresis

Describe the different types of ionization techniques in mass spectrometry
Describe the importance of quantum numbers in NMR.

SN et b
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6. Describe the procedure of ion-exchange chromatography.
7. Describe the instrumentation of mass spectroscopy.
L3. Apply
1. Explain the importance of peak shapes, capacity factor, and selectivity in HPLC
2. Identify the importance of peak shapes in HPLC :
3. Explain the importance of stationary phases and mobile phases in biochromatography.
4. Identify the importance of stationary phases in biochromatography
5. Explain the importance of supercritical fluid chromatography in pharmaceutical analysis.
6. Explain the basic configuration of capillary electrophoresis.
7. Explain the importance of mass fragmentation and its rules in mass spectrometry.
8. Explain the importance of chemical shift and spin-spin coupling in NMR.
L4. Analyze ‘
1. Discuss the role of immobilized polysaccharide CSP's in enantiomeric separations.
2. Analyze the role of capacity factor and selectivity in HPLC.
3. Discuss the applications of HPTLC in pharmaceutical analysis.
4. Analyze the applications of HPTLC in pharmaceutical analysis
5. Discuss the applications of capillary electrophoresis in pharmaceutical analysis.
6. Discuss the applications of LC-MS and MS/MS systems in pharmaceutical analysis.
7. Discuss the applications of 1D and 2D NMR techniques in pharmaceutical analysis.
LS. Evaluate ) |
1. Design an HPLC method for the analysis of a pharmaceutical compound.
2. Evaluate the advantages and limitations of ultra, nano, and preparative HPLC in
pharmaceutical analysis. _ : ‘ :
3. Develop a biochromatographic method for the analysis of a biomolecule.
4. Evaluate the advantages and limitations of GC and HPTLC in pharmaceutical analysis.
5. Design a supercritical fluid chromatographic method for the analysis of a pharmaceutical
compound. VM W ! _ ' ;
6. Evaluate the advantages and limitations of capillary electrophoresis in pharmaceutical
analysis. i
7. Develop a mass spectrometric method for the analysis of a pharmaceutical compound.
8. Evaluate the advantages and limitations of different mass analyzers and MS/MS systems.
9. Interpret an NMR spectrum and identify the structure of a compound.
10. Evaluate the advantages and limitations of NMR spectroscopy in pharmaceutical analysis.

—_—
Chhirperson
Board of Studies
Chairperson
! Bpard of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sclences /)
Cherukqpany (V), Bhogapuram Mandai
Vizkanagaram Dt.,- 531162
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AIPS | R25| MPY | R2SMPA202 | Modern Bio-Analytical Techniques

R25MPA202 MODERN BIO-ANALYTICAL TECHNIQUES 4 0 0 4

Course Objectives:

* To understand the principles and applications and leamn the theoretical foundations and practical
applications of various bio-analytical techniques.
* To develop analytical skills and will gain hands-on experience with instruments and techniques used
in bio-analysis.
*  To apply bio-analytical techniques will be able to apply bio-analytical techniques to analyze
biological samples and solve problems.
Course Outcomes
At the end of the course, students will be able to:

Mapping with POs and PSOs

Course

Code Course Outcomes (COs) DOK

PO2
PO3
PO5
PO4
PO5
PO11
PSO1
PSO2

Explain the principles and
procedures involved in extracting
drugs and metabolites from
R25C0202.1 biological matrices using techniques| 1 2 3 1 1 5 2 1 | L1,L2
such as protein precipitation, liquid-
liquid extraction, and solid-phase

extraction. :

Understanding the

BCS classification system, which L1:L3;
o categorizes drugs based on their nindnile dul btz h b2 s L4

solubility and permeability.

Recognize and predict potential drug
interactions, including PK-PD ,
R25C0202.3 | Interactions, protein-binding B8 N0 e T T ) RGBS B O 0 o
; interactions, tissue-binding

interactions, and cytochrome P450-
based interactions.

Isolate cells, perform subculturing,

R25C0202.4 | cryopreservation, and P Al [0 T RVEE e Gl o] R M e L3,6
] characterization of cells.

Design and conduct studies to

| identify and characterize metabolites,
R25C0202.5 | including sample preparation and 1 220 Pt Sl B B | = peZ Ll v L4 LS
analytical techniques.

. SYLLABUS
UNIT I: | ‘ ' 12 Hrs

Extraction of drugs and metabolites from biological matrices: General need, principle and
procedure involved in the Bioanalytical methods such as Protein precipitation, Liquid Liquid
extraction and Solid phase extraction and other novel sample preparation approach.

Bioanalytical method validation: USFDA and EMEA guidelines.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS ‘ Page'l
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: CO’s-CO1
Sclf-Learning Topics: Read Regulatory Guidelines and Industry Standards, Develop a

Qualification Protocol, Case Studies, Practice with Scenarios.

UNIT IT: 12 Hrs
Biopharmaceutical Consideration: Introduction, Biopharmaceutical Factors Affecting Drug
Bioavailability, In Vitro: Dissolution and Drug Release Testing, Alternative Methods of
Dissolution Testing Transport models, Biopharmaceutics Classification System. ‘

Solubility: Experimental methods. Permeability: In-vitro, in-situ and In-vivo methods.

CO’s-CO2
Self-Learning Topics: Read Instrument Manuals, Watch Qualification Videos, Practice

Qualification Procedures, Analyze Qualification Data, Document Qualification Results.

UNIT I11: 12 Hrs

Pharmacokinetics and Toxicokinctics: Basic consideration, Drug interaction (PK-PD
interactions), The effect of protein-binding interactions, The effect of tissue-binding interactions,
Cytochrome P450-based drug interactions, Drug interactions linked to transporters.
Microsomal assays Toxicokinetics-Toxicokinetic evaluation in preclinical studies, Importance and
applications of toxicokinetic studies. LC-MS in bioactivity screening and proteomics.

CO’s-CO3
Self-Learning Topics: Read Regulatory Guidelines, Case Studies, Develop a Validation Protocol,
Practice Validation Procedures, Analyze Validation Data. - |

UNIT IV: 12 Hrs
Cell culture techniques: Basic equipments used in cell culture lab. Cell culture media, various
types of cell culture, general procedure for cell cultures; isolation of cells, subculture,
cryopreservation, characterization ofcells and their applications. Principles and applications of cell
viability assays (MTT assays), Principles and applications of flow cytometry.

| ‘ CO’s-CO4
Self-Learning Topics: Read Regulatory Guidelines, Develop a Validation Protocol, Practice
Validation Procedures, Analyze Validation Data, Case Studies. :

UNIT V: | | 12 Hrs
Metabolite identification: In-vitro / in-vivo approaches, protocols and sample preparation.
Microsomal approaches (Rat liver microsomes (RLM) and Human liver microsomes (HLM) in
Met-ID. Regulatory perspectives. In-vitro assay of drug metabolites & drug metabolizing enzymes.
Drug Product Performance, In-Vive: Bioavailability and Bioequivalence: Drug Product
Performance, Purpose of Bioavailability Studies, Relative and Absolute Availability. Methods for
Assessing Bioavailvability, Bioequivalence Studies, Design and Evaluation of Bioequivalence
Studies, Study Designs, Crossover Study Designs, Generic Biologics (Biosimilar Drug Products),
Clinical Significance of Bioequivalence Studies.

CO’s—CO5

Self-Learning Topics: Read Regulatory Guidelines, Develop a Validation Protocol, Practice
Validation Procedures, Analyze Validation Data, Case Studies.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS ‘ Page 2
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AIPS | R25| MPY | R2SMPA202 | Modern Bio-Analytical Techniques

Approved in BOS No: 01, 22 October, 2025

Approved in ACM No: 01
Text Books:

1. A Textbook of Modemn Bio Analytical Technique: Dr. K. Bhavyasri, Dr. Osman Ahmed,
Dr. Faris F. Aba Alkhayl, and Dr. Ashish Suresh Jain, published by Mahi Publication.
2.. Modemn Bioanalytical Techniques: Teja Kumar Reddy Konatham, T. Venkatachalam, P.

Kalaiselvi, P. Balan, and Tarun Chaudhary, published by Walnut Publication.

3." Modemn Bioanalytical Techniques: Teja Kumar Reddy Konatham, T. Venkatachalam, and

P. Kalaiselvi.

4. Modem Bioanalytical Techniques: This book is written by Dr. S. Janet Beula, Kallam

(G i
Krishna.
Reference Books:

1. Indian Pharmacopoeia

3 Sudha Divya Madhuri, Dr. Mahammad Ishaq B., M.M.

2. United State Pharmacopoeia '

Web References:

1. ' https://www,pharmacytimes.com/

2. https:/nptel.ac.in/
] Ji i/
ttps:/ arma

https://www.usp.org/

SN v AW

(@ Internal Assessment Pattern

Eswarudu, and Pusuluri Siva

Cognitive Level

Internal Assessment #1(%)

Internal Assessment #2(%)

L1

35%

L2

40%

L3

25%

25%

L4

35%

L5

25%

L6

15%

Total (%)

100%

100%
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Sample Short and Long Answers questions of Various Cognitive Levels

L1: Remember

1. Define biopharmaceutics and its importance in drug development.

2. What is the Biopharmaceutics Classification System (BCS)?

3. Describe the principle of protein precipitation in bioanalytical methods,
4. What are the USFDA guidelines for bioanalytical method validation?
5. Define pharmacokmetlcs and toxicokinetics.

6. What are the basic equipment used in cell culture labs?

7. Describe the concept of metabolxte identification.
L2: Understand

1. Explain the concept of dissolution and drug release testing.

2. Describe the importance of permeability in drug absorption.

3. What are the key parameters evaluated in bioanalytical method validation?

4. Explain the concept of drug interactions and their impact on pharmacokinetics.
5. Describe the importance of toxicokinetic evaluation in preclinical studies.

6. What are the applications of flow cytometry in cell biology?

7. Explain the concept of bioequivalence and its importance in generic drug development
L3: Apply

1. Design an cxpcnment to evaluate solubility.

2. Develop a plan for assessing permeability.

3. Design a protocol for extracting a drug from biological samples.

4. Develop a plan for validating a bioanalytical method.

5. Design a pharmacokinetic study to evaluate drug absorption and distribution.
6. Develop a plan for characterizing cells using flow cytometry.

7. Design a bioequivalence study to compare the bioavailability of two formulations.
L4: Analyze
1. Analyze the relationship between solubility and bioavailability.

' 2. Compare the advantages and disadvantages of different dissolution testing methods.

3. Analyze the impact of matrix effects on bioanalytical method validation.

4. Compare the applications of different cell culture techniques.

5. Analyze the impact of protein-binding interactions on pharmacokinetics.

6. Compare the advantages and disadvantages of different bioequivalence study designs.
7. Analyze the relationship between metabolite identification and drug toxicity.

L5: Evaluate

1. Evaluate the biopharmaceutical properties of a drug.

2. Justify the selection of a particular formulation strategy. |

3. Evaluate the suitability of a bioanalytical method for a specific pharmaceutical compound.
4. Justify the selection of a particular animal model for toxicokinetic studies.

5. Evaluate the suitability of a cell culture model for a specific application.

6. Justify the selection of a particular bioequivalence study design.

7. Evaluate the impact of metabolite identification on drug development.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) - 1= BOS Page 4
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L6: Creation/Creating

1. Develop a new formulation strategy for a specific drug.

2. Design a new bioanalytical method for extracting and analyzing a specific drug.

3. Develop a plan for assessing the toxicokinetics of a new pharmaceutical compound.

4. Design a new cell culture protocol for evaluating cytotoxicity.

5. Develop a plan for evaluating the bioequivalence of a generic drug product,

6. Design a metabolite identification study to evaluate drug metabolism.

7. Create a protocol for validating a bioanalytical method for a specific pharmaceutical compound.

SWINY
; i T R
Chdirperson
Board of Studies
Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Science
Cherukupaitly {V), Bhogapuram Mancai
Viztanagaram Ot.,- 531162
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R25MPA203 QUALITY CONTROL AND QUALITY ASSURANCE 4 0 0 ‘ 4

Course Objectives:

At the completion of this subject it is expected that the student shall be able
1.. To know the CGMP aspects in a pharmaceutical industry
2. To appreciate the importance of documentation
3. To understand the scope of quality certifications applicable to Pharmaceutical industries
4. To understand the responsibilities of QA & QC departments ]

Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course G
Code Course Outcomes (COs) g lig.]a 3 ooa g 3|8 DOK
: OO - I - Y- A G <
Understand the Concept and : { L1
R25C0203.1 | Evolution of Quality Control and 1 1 L Pl b | = 2 1l 12
Quality Assurance.
dobuy L1,
R25C0203 2, [X = cooer CCME guidelines b il W Yl 1 R b 0 A R O 25
according to schedule M. L3
Know the Analysis of raw materials ‘ i L2
R25C0203.3 | finished products, packaging Ligled 1 2 1 - 2 1 L3’
materials, in process quality control.
Summarize Quality control test for L3
R25C0204.4 | containers, closures and secondary l 1 L |22 e d e | b= ] 242 it B L4,
packing materials.. § ‘ :
Assess the Documentation process in 5 ‘
pharmaceutical industry. Appreciate ‘ LA,
R25C0205.5 | the importance of the role of [ 1 wh et alihom 102 ) LS,
Manufacturing operations and ‘ | ] L6
controls in product development
- SYLLABUS
UNIT I: 12 Hours

Concept and Evolution of Quality Control and Qualxty Assurance Good Laboratory Practice, GMP,
Overview of ICH Guidelines-QSEM, with special emphasis on Q-series guidelines. Good Laboratory
Practices: Scope of GLP, Definitions, Quality assurance unit, protocol for conduct of non clinical testing,
control on animal house, report preparation and documentation ' CO’s—CO01

Self Learning topics: Evolution and Importance of Quality Systems in Pharmaceutlcals, Good
Laboratory Practices (GLP) and GMP in Pharmaceutical Testing, ICH Guidelines Overview with
Focus on Q-Series

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1st BOS Page 1



| AIPS | R25| MPY | R25MPA203 | Quality Control And Quality Assurance
UNIT IT: '
¢GMP guidelines according to schedule M, USFDA (inclusive of CDER and C
Ins.p?ction Cfmvention (PIC), WHO and EMEA covering: Organization and personnel responsibilities,
. training, hygiene and personal records, drug industry location, design, construction and plant lay out,

maintenance, sanitation, environmental control, utilities and maintenance of sterjle areas, control of
‘contamination and Good Warchousing Practice. CPCSEA guidelines. CO’s-CO2

12 Hours
BER) Pharmaceutical

Self Learning topics: Comparative Study of Global cGMP Guidelines, GMP-
Design and Environmental Control

UNIT II: 12 Hours

Analysis of raw materials, finished products, packaging materials, in process quality control (IPQC),
Developing specification (ICH Q6 andQ3) Purchase specifications and maintenance of stores for raw
materials. In process quality control and finished products quality control for following formulation in
Pharma industry according to Indian, US and British pharmacopoeias: tablets, capsules, ointments,
suppositories, creams, parenterals, ophthalmic and surgical products (How to refer pharmacopoeias), Quality
control test for containers, closures and secondary packing materials. CO’s-CO03

Compliant Facility

Self Learning topics: Analysis & Specification of Raw Materials, Packaging & Finished Products,
In-Process and Finished Product Quality Control (IPQC & FPQC) ;

UNITIV:; " . ‘ ‘ 12 Hours

Documentation in pharmaceutical industry: Three tier ddcﬁmentation, Policy, Procedures and Work
instructions, and records (Formats), Basic principles- How to maintain, retention and retrieval etc. Standard
operating procedures (How to write), Master Formula Record, Batch Formula Record, Quality audit plan
and reports. Specification and test procedures, Protocols and reports. Distribution records. Electronic data.
Standard operating procedures: SOP on SOPs, Change control procedure, annual product review/product
quality review, handling of deviations & non conformity, corrective & preventive actions (CAPA), handling
of laboratory incidents and OOS test results.
. ' CO’s-CO4
Self Learning topics: Explore the importance of proper formatting and compliance with regulatory
Jexpectations, Understand how MFRs and BMRs are used to ensure batch consistency and traceability.

UNIT V: ‘ ‘ 12 Hours
Manufacturing operations and controls: Sanitation of manufacturing premises, mix-ups and cross
“ contamination, processing of intermediates and bulk products, packaging operations, IPQC, release of
finished product, process deviations, charge-in of components, time limitations on production, drug product
inspection, expiry date calculation, calculation of yields, production record review, change control, sterile
products, aseptic process control, packaging. .. CO’s-CO5

Self Learning topics: Material handling procedures (charging-in), and time restrictions to avoid
degradation or contamination.Gain knowledge of IPQC tests and how they control product quality
in real time, i '

Board of Studies: Pharmacy

Approved in BOS No: 01, 22 October, 2025
Apﬁrovcd in ACM No: 01
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Text Books:

1. Quality Assurance Guide by organization of Pharmaceutical Procedures of India, 3 rd revised edition,
Volume I & I, Mumbai, 1996.

2. Good Laboratory Practice Regulations, 2 nd Edition, Sandy Weinberg Vol, 69, Marcel Dekker
Series, 1995.

3. Quality Assurance of Pharmaceuticals- A compendium of Guidelines and Related materials, Vol I &
I1, 2 nd edition, WHO Publications, 1999.

4. How to Practice GMP’s — PP Sharma, Vandana Publications, Agra, 1991.

5. The International Pharmacopoeia — vol I, II, III, IV & V- General Methods of Analysis and Quality
specification for Pharmaceutical Substances, Excepients and Dosage forms, 3rd edmon, WHO,
Geneva, 2005.

6.

Good laboratory Practice Regulations — Allen F.Hirsch, Volume 38, Marcel Dekker Senes 1989.

7. ICH guidelines
Reference Books:

1. ISO 9000 and total quality management

2. The drugs and cosmetics act 1940 — Deshpande, Nilesh Gandhi, 4th edition, Susmit Publishers,
2006.

3. QA Manual-D.H.Shah, 1 st edition, Business Horizons, 2000.

4. Good Manufacturing Practices for Pharmaceuticals a plan for total quality control — Sidney
H.Willig, Vol.52, 3 rd edition, Marcel Dekker Series. ;

5. SteinbornL. GMP/ISO Quality Audit Manual for Health care Manufacturers and Thexr Suppliers,
Sixth Edition, (Volume1-With Check lists and Software Package). Taylor & Francis; 2003.

6. Sarker DK. Quality Systems and Controls for Pharmaceuticals. John Wiley & Sons; 2008.

Web References:
1. https://www,pharmacytimes.com/
2. https:/nptelac.in/
3. https://ipc.gov.in/ !
4. https://www.pharmacopoeja.com/
5.  https://www.usp.org/
6. https://www.sciencedirect.comy/

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)
L1 ; A gt 38% ’ --
L2 L A0% it i ot
L3 ' 25% ‘ 25%
L4 | ‘ ) 35%
LS - 25%
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L6 15%

Total (%) 100%

100%

Sample Short and Long Answers questlons of Various Cognitive Levels

Ll-Remcmber

PNaLE WP

9,

10.
112

12,
13.

Define Good Laboratory Practice (GLP).

List any three objectives of Quality Assurance (QA).
What does the abbreviation ICH stand for?

Name any two international cGMP regulatory bodies.
Define Pharmaccutical Inspection Convention (PIC/S).
List four key personal hygiene requirements under GMP.,
Define in-process quality control (IPQC).

Name any two official pharmacopoeias.

List any three QC tests for capsules.

What are the three tiers of documentation?

Define SOP and BMR.

Define yield and process deviation,
List steps mvolvcd in IPQC during ointment manufactunng

L2- Understand

kg o = oChe i 1 e

S

10.
11.
12.

13.

Explain the function of the Quality Assurance Unit in GLP.
Describe the scope of GLP in non-clinical testing.
Discuss the importance of ICH Q10 in pharmaceutical quahty systems
Explain the role of CDER and CBER in USFDA. :
Discuss the significance of Schedule M in Indian GMP regulations.
Describe the function of environmental control systems in sterile manufacturing
Explain how pharmacopogias are referred to for quality control.
Describe the importance of packaging material testing.
Discuss the role of IPQC in maintaining product quality.
Explain the difference between a Master Formula Record (MFR) and a Batch Record.
Describe the importance of retention and retrieval of records.
Explain how cross-contamination is prevented in manufacturing,
Discuss the importance of aseptic process control.

L3- Apply

VN Y AW~

10
bL;

. Apply GLP principles to develop a sample non-clinical testing protocol.
Demonstrate how quality assurance is maintained in a laboratory setting.
Illustrate how to maintain documentation for an animal house.
Apply WHO GMP gmdehnes to design a sanitation procedure.

Use Schedule M to draft layout requirements for a tablet manufactunng area.
Prepare a training plan for new employees on personal hygiene under GMP.
Apply ICH Q6A to create a specification for a new excipient.

Demonstrate how to test the integrity of a blister pack.

Use IPQC standards to evaluate a batch of tablets.

Apply SOP principles to write an equipment cleaning procedure.

Use BMR data to venfy ifa batch is within yleld limits.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1=t BOS Page 4
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13. Apply expiry date calculation using a real-time example.
L4-Analyze

s i P A T DR

10.
11.

12.
13;

Compare GMP and GLP in terms of scope and purpose.

Differentiate between ICH Q8 and Q9 guidelines.

Analyze the importance of proper documentation in GLP compliance.
Analyze the differences between WHO and USFDA GMP guidelines.
Compare the environmental control parameters of a sterile vs non-sterile unit.
Break down the components of CPCSEA guidelines related to animal houses
Compare the IPQC parameters for tablets and ointments.

Analyze packaging material tests based on USP and IP standards,
Differentiate between raw material and finished product testing.

Compare electronic vs manual record-keeping in terms of accuracy.

Analyze the components of a quality audit report.

Compare the inspection procedures for tablets and parenterals.

Differentiate between aseptic and terminal sterilization.

L5- Evaluate

1.

Assess the impact of poor documentation on GLP comphance

2. Evaluate the effectiveness of ICH Q10 in ensuring product lifecycle quality.
3. Justify the need for separate QA units in GLP-regulated labs.
4. Evaluate a sample layout plan of a sterile area for GMP compliance.
S. Judge the suitability of a facility located in a high-pollution area.
6. Critically assess warchousing practices against cGMP standards.
7.' Evaluate the quality of a batch using test data from IP and USP.
8.' Assess a packaging material’s compliance with pharmacopoeial requirements.
9. Critique a given specification sheet for completeness and accuracy
10. Evaluate the effectiveness of a documentation system during an audit.
11. Critique a poorly written SOP and suggest improvements.
12. Assess the effectiveness of packaging operations for a cream product.
13. Justify the imporfahce of change control in manufacturing,
L6- Create | :
1. Design a basic GLP-compliant layout for a"toxicology lab.
2. Develop a checklist for GLP audit preparation.
3. Create a training module for GLP implementation in a new lab.
4. Design a GMP-compliant warchouse layout,
5. Create a hygiene training checklist for pharmaceutical staff.
6. Develop a facility maintenance SOP for GMP compliance.
7. Design a QC protocol for ointment testing as per IP.
g, Develop a finished product checklist for sterile parenterals.
9. Create a flowchart showing IPQC checks during capsule filling.
10. Draft an SOP for granulation process documentation.
11. Design a document retention policy for QA records.
12. Design a production record format for a new batch of tablets. %
13. Create an IPQC checklist for suppository production. : oA
Q ppository p ’ & R on) Ot
Chajrperson
Board of Studics
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R25MPA204 HERBAL AND COSMETIC ANALYSIS 4 0 0 4

Course Objectives:
. To provide foundational knowledge on the classification, identification, and evaluation of
herbal drugs using pharmacopoeial and WHO guidelines.
* To introduce various analytical techniques for the standardization, quality control, and
detection of adulteration in herbal products.
* To explain formulation principles and evaluation parameters of herbal cosmetic products such
as creams lotions, shampoos, and lipsticks. ; I
* To develop understanding of sfability studies, safety assessment, and toxicity evaluation of
herbal and cosmetic formulations. :
To familiarize students with the national and international regulatory frameworks governing
herbal and cosmetic product manufacturing and marketing.
Course Qutcomes

At the end of the course, students will be able to:

Mapping with POs and
‘ : PSOs ;
CCourse Course Outcomes (COs) | DOK
ode v bt I~ =N - 8
SIEIE|R 6 %)

R25C0204.1 |Explain the basic principles, classification,
and evaluation parameters of herbal drugs| 1 | 2 [ 1 | 1
and cosmetics used in traditional and modemn
systems : ' '

N
—

L1,L2

R25C0204.2

Apply various standardization and quality : :
control techniques to ensure the identity,| 1 | 2| 1| 1| 2 | 1 [ L34
purity, safety, and 'efficacy of herbal ‘

products.

Describe the principles and formulations of

herbal cosmetics such as creams, shampoos, L2;
R25C0204.3 and lotions and evaluate them using modern bils2apLilel: 12 : L3,L4

analytical techniques

Analyze and interpret the regulatory :
guidelines governing herbal and cosmetic i gl iy s 1 L2,14,

R23C0204.4 | products in India aid glabally (o.g.  AYUSH. ' LS
CDSCO, FDA, EMA). ,
Design and evaluate formulations of herbal 14,15,

R25C0204.5 [and cosmetic products considering safety,| 1 |2 | 1| 1] 2 | 1 i
quality, regulatory, and consumer

Avanthi Institute of PharmaceuticaL Sciences (Autonomous) 1"BOS Page 1
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acceptability aspects.

SYLLABUS
UNIT I 12 Hours

Herbal remedies- Toxicity and Regulations: Herbals vs Conventional drugs,Efficacy of herbal
medicine products, Validation of Herbal Therapies, Pharmacodynamic and Pharmacokinetic issues.
Herbal drug standardization: WHO and AYUSH guidelines.

| CO’S-CO1
Self Learning topics: Herbal Drug Toxicity and Regulatory Guidelines: Comparison of Herbals vs

Conventional Drugs, Validation and Standardization of Herbal Medicines: WHO and AYUSH
Perspectives. i

UNIT II ' VA1 ; | 12 Hours
Adulteration and Deterioratioﬁ: Introductioh, types of adulteration/substitution of herbal drugs,
Causes and Measure of adulteration. ‘
Sampling Procedures, Determination of Forei.gn Matter, DNA Finger printing techniqtjes' in
identification of drugs of natural origin, heavy metals, pesticide residues, phototoxin and microbial
contamination in herbal formulations. _
Regulatory requirements for setting herbal drug industry: Global marketing management,
Indian and international patent law as applicable herbal drugs and natural products and its protocol.
‘ ' CO’S-CO2

Self Learning topics: Adulteration and Quality Control of Herbal Drugs: Types, Causes, |
Detection, and Preventive Measures,Regulatory.and Legal Framework for Herbal Drug Industry:
Global Marketing, Patents, and Compliance Protocols. ‘ :
UNIT III M 12 Hours
Testing of natural products and drugs: Effect of herbal medicine on clinical laboratory testing,
Adulterant Screening using modem analytical instruments, Regulation and dispensing of herbal
drugs, Stability testing of natural products, protocol.
Monographs of Herbal drugs: Study of monographs of herbal drugs and comp'arati;/e study‘in IP,
USP, Ayurvedic Pharmacopoeia, American herbal Pharmacopoeia, British herbal Pharmacopoeia,
Siddha and Unani Pharmacopoeia. WHO guidelines in quaiity assessmeni of herbal drugs.

| | C0’S-CO3
Self Learning topics: Modem Analytical Approaches and Stability Testing _of Herbal Drugs,
Comparative Study of Hcrbai Drug Monographs and WHO Guidelines for Quality Assessment. o
UNIT IV : 12 Hours

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1*BOS : Page 2



e,

(
%

AIPS | R25| MPA|R25MPA204 | Herbal And Cosmetic Analysis

Herbal drug-drug interaction: WHO and AYUSH guidelines for safety monitoring of natural

medicine, Spontaneous reporting schemes for bio drug adverse reactions, bio drug-drug and bio

drug-food interactions with suitable examples. Challenges in monitorin

g the safety .of herbal
medicines.

CO’S-CO4
Self Learning topics: Herbal Drug-Drug and Food Interactions: Case Studies and Safety

Monitoring Approaches, WHO and AYUSH Guidelines for Pharmacovi
Reporting of Herbal Medicines.
UNIT V

gilance and Safety

' ‘ 12 Hours
Evaluation of herbal cosmetic products: Determination of acid value, ester value, saponification

value, iodine value, peroxide value, rancidity, moisture, ash, volatile matter, heavy metals, fineness
of powder, dcnsity, viscosity of cosmetic raw materials and finished products. Study of quality of

raw materials and general methods of analysis of raw material used in cosmetic manufacture as per
BIS. |

Indian Standard specification laid down for sampling and testing of various cosmetics in finished

forms such as baby care products, skin care products, dental produbts, persdnal hygiene
preparations, lips sticks. Hair products and skin creams by the Bureau Indian Standards.

CO’S-CO5
Self Learning topics: Analytical Parameters and Quality Evaluation of Cosmetic Raw Materials
and Finished Products, BIS Standards and Specifications for Testing and Sampling of Cosmetics in
India. ’

Board of Studies: Pharmacy

Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01

Text Books:-

1. Pharmacognosy by Trease and Evans.

2. Pharmacognosy by Kokate, Purohit and Gokhale.

3. Quality Control Methods for Medicinal Plant, WHO, Geneva.

4. Pharmacognosy & Pharmacobiotechnology by Ashutosh Kar.

5. Essential of Pharmacognosy by Dr.S.H.Ansari. '

6. Cosmetics — Formulation, Manufacturing and Quality Control, P.P. Sharma, 4th edition,
Vandana Publications Pvt. Ltd., Delhi. |

Reference Books:- ‘

1. Indian Standard specification, for raw materials, BIS, New Delhi. 8. Indian Standard
specification for 28 finished cosmetics BIS, New Delhi.

2. Harry’s Cosmeticology 8th edition.

3. Suppliers catalogue on specialized cosmetic excipients.

4. Wilkinson, Moore, seventh edition, George Godwin. Poucher’s Perfumes, Cosmetics and Soaps

Avanthi Institute of Ph‘armacgutical Sciences (Autonomous) 1*BOS ; Page 3
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5. Hilda Butler, 10th Edition, Kluwer Academic Publishers. Handbook of Cosmetic Science and
Technology, 3rd Edition.

Web References:

1. https://www.ncbi.nlm.nih.gov/books/

2. https://www.khanacademy.org/science/biology/biochemistry

3. https://bio.libretexts.org/Bookshelves/Biochemistry

4. https://www.aoac.org

5. https://svww.who.int/publications/guidelines

6. https://www.ayush.gov.in ;

7. https://www.fda.gov/cosmetics

8. https://www.sciencedirect.com/journal/journal-of-herbal-medicine

9. https://www.cosmeticsandtoiletries.com
Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% --
L2 40% o
L3 (R 11 25%
LA ' i1 35% .
L5 il 25%
L6 Vel IR 15%

Total (%) \ 1 100% if 100%

Sample Shox;t and Long Answers questions of Various Cognitive Levels
L1 — Remembering

1. Define herbal drug and herbal cosmctxcs

2. List any five plant sources used in cosmetic preparatidng.

3. What are the primary ingredients in herbal shampoo? '

4. Name any four herbal antxsepncs and their uses. ‘

5. Define standardization and why it is necessary in hcrbal products.
6. What is the role of WHO in herbal drug standardization?

7. Write the full form of BIS, AYUSH, and ICH.

8. Name any two chromatographic techniques used in herbal analysis.
9. What are primary metabolites?

10. List quality parameters for face creams.

L2 - Understanding

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1*BOS ' Page4
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1. Explain the classification of herbal drugs based on morphology.
2. Discuss the importance of phytochemical screening in herbal formulations,
3. Describe any two evaluation parameters of lipstick.
4. Illustrate the process of formulating hcrbaftoothpasfc.
5. Differentiate between synthetic and herbal cosmetics.
6. Explain the role of antioxidants in skin care products.
7. Describe the use of UV spectroscopy in herbal drug analysis.
8. Summarize the challenges in herbal drug standardization.
9. Explain the basic principle behind HPTLC.,
10. Discuss the concept of microbial load and its significance in cosmetics.
L3 - Applying ‘
1. Apply suitable methods to evaluate the quality of herbal shampoo.
2. Demonstrate thin-layer chromatography in identifying herbal mgredlents
3. Formulate a herbal face pack using any five ingredients.

- 4. Perform physicochemical tests for a given herbal cream.

5. Develop a standard protocol for testing herbal tablets.

6. Conduct an assay for alkaloids in a crude drug.

7. Apply ICH guidelines for stability testing of a cosmetic product.
8. Use appropriate techniques for miérobial analysis of herbal cream.
9. Calculate the spreadability and pH of a cosmetic gel.

10. Perform identification tests for steroids in herbal extracts.

L4 — Analyzing

1. Analyze the adulteration in herbal drugs using microscopy.

2. Compare traditional and modern methods of standardization.

3. Break down the steps in the preparation of herbal lipstick.

4. Identify the critical points in cosmetic product label compliance.

5. Examine the regulatory differences between AYUSH and FDA guldclmes
6. Categorize herbal drugs based on phytochemical constituents.

7. Evaluate a marketed herbal formulation for standardization parameters.

8. Distinguish between various evaluation tests used in shampoo‘.

9. Interpret the FTIR spectrum of a plant extract.

10. Analyze the safety profile of a herbal fairness cream.

LS — Evaluating |

1. Critically assess the efficacy of a herbal sunscreen formulation.

2. Justify the need for stability studies in herbal cosmetics.

Avanthi Institute of Pha:maceutical Sciences (Autonomous) 1*BOS Page 5
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3. Recommend a suitable evaluation method for herbal ointment.

4. Evaluate the claims made on a marketed herbal cosmetic product,

5. Formulate a report on comparative analysis of synthetic vs. herbal lip balms,

6. Validate a method used for flavonoid quantiﬁcatioﬁ.

7. Defend the use of natural colorants over synthetic ones in cosmetics.

8. Review an HPTLC profile of a plant extract and suggest improvements,

9. Recommend improvements in the quality control of Iherbal shampoos.

10. Evaluate the regulatory approval process for herbal drugs in India.

L6 — Creating

1. Design a novel herbal formulation for acne treatment.
2. Create a standard operating procedure (SOP) for herbal soap production.
3. Develop a complete quality control protocol for a herbal lotion.
4. Construct a comparative chart of various herbal cosmetic evaluation methods.
5. Formulate a research plan for evaluating antioxidant activity in herbal cosmetics.
6. Design a label for a new herbal toothpaste meeting legal requirements.
7. Build a method for validating herbal face wash ingredients using HPLC.

8. Create a protocol for simultaneous detection of multiple adulterants in herbal products.

9. Devise a regulatory checklist for exporting herbal products from India.

\.,(‘ U O
- Chhirperson

Board of Studies
Chairperson
. Board of Studias (AIPS)
A‘van:m Institute of Pharmaceuytics! Sciences (4
Lhorukqp@ily (V), Bhogapuram Manda;
Vizianagaram Dt..- 531162
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Advanced Pharmaccutical Analysis Practical

Course Objectives:

e

To develop competency in the comparison and inte
To train students in the interpretation of spectral data
To enable students to assess the purity of pharmaceutical substances
To provide hands-on experience in the identification and structural elucidation of organic

compounds

0 063

rpretation of absorption spectra

5. To impart knowledge on biomolecular separation and quantification techniques

Course Outcomes

At the end of the course, students will be able to:

4) and foreign substances in drugs and raw materials

Mapping with POS and PSOs
Course Code - Course Outcomes (COs) =|alelz|alzlz]s DOK
SIR|E[R|E|S|2|2
(@ 'ﬁ B | Ra | A
Interpretation of organic compounds |
R25C0O205A.1 by FT-IR & NMR 3002|2103 =i s 12 a1 LLE2
Determination of Purity by DSC in
R25C0205A.2 pharmaceutical compounds 3 20 sl 3 =t s 2 il 2,13
Study the quantitative analysis of
R25C0O205A.3 Compounds by HPLC techniques 31 i 2 b tedafaan LoAC] i 20 LA L L3 LA
Study the protocol preparation for the ‘ .
R25C0O205A.4 | conduct of BA/BE studiesaccording | 3 | 2 ({ 1 [ 3| -|[-]2] 1 L3,1L4
to guidelines '
he)
"‘,Q)y Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01
COURSE CONTENTS
Expe;ioment Name of the Experiment Course Outcome
In process and finished product quality control tests for tablets,
1) capsules, parenterals and cream Comparison of absorption CO1
spectra by UV and Wood ward — Fiesure rules
2) Interpretation of organic compounds by FT-IR COl
3) Interpretation of organic compounds by NMR COl1
Interpretation of organic compounds by MS Testing of related COZ

Avanthi Institute of Pharmaceutical Sciences (Autonomous)
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5) Determination of purity by DSC in pharmaccuticals. Co2
Identification of organic compounds using FT-IR, NMR,
6) CNMR and Mass spectra CO2
Bio molecules separation utilizing various sample preparation
7 techniques and Quantitative analysis of components by gel C
clectrophoresis. 03
Bio molecules separation utilizing various sample preparation
8) techniques and Quantitative analysis of components by HPLC co3
techniques
Isolation of analgesics from biological fluids (Blood serum
9) and urine). CO3
Quantitative Protocol preparation and performance of
10) analytical / Bioanalytical method validation. Co4
Protocol preparation for the conduct of BA/BE studies
11) according to guidelines determination of hydroxyl group. co4
Textbooks:
1. Analysis of drugs in Biological fluids- Joseph Chamberlain, 2 nd Edmon CRC Press,
Newyork. 1995.
2. Principles of Instrumental Analysis- Doglas A Skoog, F.James Holler, Timothy A. Nieman,
5 th edition, Easternpress, Bangalore, 1998.:
3. Pharmaceutical Analysis-Higuchi, Brochmman and Hassen, 2 nd Edition, Wiley —
Interscience Publications, 1961.
4. Pharmaceutical Analysis- Modern methods— Part B- JW Munson, Volume 11, Marcel
Dekker Series
5. Practical HPLC method Development — Snyder, Ku’kland, Glaich, 2nd Edition, John Wlley
& Sons, New Jercy. USA.
6. Chromatographic Analysis of Pharmaceuticals — John A Adamovics, 2 nd Edition,
Reference Books:
1. Indian Pharmacopoeia
2. United States Pharmacopoeia
3. ICH, USFDA & CDSCO Guidelines.
v 0 T e
, Chairperson
Board of Studies
' Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Science~
Chorukupally (V), Bhogapuram Ma:.
Vizianagaram Dt.,- 531162 |
Avanthi Institute of Pharmaceutical Sciences (Autonomous) U 1"BOS " Page2
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R25MPA206 Herbal and Cosmetic Analysis Practical 0 06 3
Course Objectives:

1. To train students in conducting in-process and finished product quality control tests.

2. To develop practical knowledge in evaluating the quality of primary and secondary
packaging materials.

3. To enable students to perform the assay and purity testing of raw materials and excipients.

4. To provide hands-on experience in detecting related substances and forei gn matter,

5. To impart practical knowledge in cosmetic product evaluation. ‘

Course Outcomes :
At the end of the course, students will be able to:

Mapping with POs and PSOs

Course Code Course Qutcomes (COs) ' DOK
“ 518/8|8|8(5/3|8
AR A A A

‘ Perform quality control test for
R25C0205B.1 |primary and secondary packaging| 3. | 2 [ 1| 3| - | -
materials '

N
—

L1,L2

Study the preparation of Master 3l201]3

Formula Record i [o# | el L2,L8

R25C0205B.2

Determination of quality control 1 20 9 I ik ] el B ) 8 O B 0730

RZSCOZOS-B'3 tests for Cosmetics

Interpret Quantitative analysis of 4 o 1 5 G Ric il e i O e K o

BOIC0209B A cidity-in linekicks arid Bair il

Board of Studies: Pharmacy
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01 |

'COURSE CONTENTS
Experiment : \ '
N Name of the Experiment Course Qutcome
o v
1) In process and finished product quality control tests for COl1
tablets, capsules, parenterals and creams

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1*BOS Page 1
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2) Quality control tests for Primary and secondary packing col
materials

3) Assay of raw materials as per official monographs COl

4) Testing of related and foreign substances in drugs and raw co2
materials

5) Preparation of Master Formula Record. Cco2

6) Preparation of Batch Manufacturing Record CcO2

7) Quantitative analysis of rancidity in lipsticks and hairoil Co3

8) Determination of aryl amine content and Developer in hair Cco3
dye

9) Determination of foam height and SLS content of ‘ Co3
Shampoo.Ferrous sulphate !
Determination of total fatty matter in creams (Soap, skin

10) ) rd (Soap CO4

\ and hair creams)

11) Determination of acid value and saponification value. CO4

12) Determination of calcium thioglycolate in depilatories Co4
Copper sulphate

Textbooks:
1. Analysis of drugs in Biological fluids- Joseph Chamberlam 2 nd Edition.CRC Press,

6.

Newyork. 1995. . ; ;
Principles of Instrumental Analysis- Doglas A Skoog, F.James Holler, Timothy A. Nieman,

5 th edition, Easternpress, Bangalore,‘ 1998.
Pharmaceutical Analysis- nguchx Brochmman and Hassen, 2 nd Edition, Wlley -

Interscience Publications, 1961.
Pharmaceutical Analysis- Modemn methods— Part B- JW Munson, Volume 11, Marcel -

Dekker Series i
Practical HPLC method Development m Snyder Kirkland, Glaich, 2nd Edition, John Wlley

& Sons New Jercy. USA.
Chromatographic Analysxs of Pharmaceuticals — John A Adamovics, 2 nd Edition,

Reference Books:

1. Indian Pharmacopocia

2.  United States Pharmacopoeia : ‘ ; ‘ W\
3. ICH, USFDA & CDSCO Guidelines H ‘Rf///
‘ ' ' : Chajrperson
%g(xir &l; sSotAldles
B)mmnd oL~
Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1ABAS) Institutz of Pham auEa&H Zciences (A"

Cherukupally (V), Bhogapuram Mandz:
Vizienagaram Dt.,- 531162
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R25MPA208 ENTREPRENEURSHIP MANAGEMENT 4 0 0 O
(M.PHARM COMMON FOR ALL SPECIALIZATIONS)

Course Objcctives:
* To impart knowledge and skills necessary to train students in entrepreneurship

management.
* To enable students to understand the conceptual framework and role of enterprises in

economic development.
* To develop entrepreneurial competencies such as motivation, creativity, and decision-
making.
* To provide insights into launching, organizing, and managing enterprises.
* To equip students with strategies for growth, networking, and project proposal preparation.
Coursc Outcomes
Atthe end of the course, students will be able to:

J, Mapping with POs and PSOs
P
Course
Code Course Outcomes (COs) 8 2 8 2 0 g 5|8 DOK
MR IERIEIAI DR R
[Explain the role of enterprises in the
national and global economy and
R25C0208.1 identify  different  types of | 1 2 3 - - 2. 12 Leg L FA ST
‘enterprises with their merits and
demerits. :
Analyze entrepreneurial motivation
| and competencies, and develop self-
R25C0208.2 | ‘awsreness, || " ereativity, 1. and |01 [f, 900 | Sl i g LG g FELT,
interpersonal  skills needed for ‘ L3
entrepreneurship.

Apply methods for launching and
organizing enterprises, including
R25C0208.3 | market  assessment, feasibility | | il ang s i S 0 [0 G T B S0 I
. studies, resource mobilization, and ' - \
cost/quality management. ‘

Evaluate growth strategies,
networking  opportunities,

R25C0208.4 | diversification  techniques, and | ) 34 [k i 2.5 Vil g L3, L4
performance control measures fo ‘
enterprises. . '
Prepare a project proposal and ]

‘ feasibility report for starting a new

R25C0208.5 | enterprise, including  planning, | 4 2utlitan el wat gt i g | 4 LS,
resource ' ' mobilization, and L6

implementation strategies.

SYLLABUS

UNITI: 10 Hours
Conceptual Frame Work: Concept need and process in entrepreneurship development. Role of

enterprise in national and global economy. Types of enterprise — Merits and Demerits. Government

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 1
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policies and schemes for enterprise development. Institutional support in enterprise development

and management.
CO’s—CO1

Self Learning topics: Research government policies and schemes for enterprise development in
India (e.g., Startup India, MSME schemes), Comparc the role of enterprises in national vs. global
economy. Study case studies of successful enterprises and analyze factors contributing to success.

UNIT II: 10 Hours
Entrepreneur: Entrepreneurial motivation — dynamics of motivation. Entrepreneurial competency —
Concepts. Developing Entrepreneurial competencies - requirements and understanding the process
of entreprencurship development, self-awareness, interpersonal skills, creativity, assertiveness,

achievement, factors affecting entrepreneur role.
CO’s—CO2

Self Learning topics: Research traits of successful entrepreneurs and how they develop skills like

creativity and assertiveness, Explore exercises for improving interpersonal skills and leadership
qualities.

UNIT III: 10 Hours
Launching and Organizing an Enterprise: Environment scanning — Information, sources, schemes
of assistance, problems. Enterprise selection, market assessment, enterprise feasibility study,
SWOT Analysis. Resource mobilization -finance, technology, raw material, site and manpower.
Costing and marketing management and quality control. Feedback, monitoring and evaluation.

CO’s-CO3

Self Learning topics: Conduct a mini-market research exercise for a hypothetical business idea,
Practice preparing a SWOT analysis for an existing company or startup.

UNIT IV: ' : | 8 Hours
Growth Strategies and Networking: Performance appraisal and assessment. Profitability and

control measure, demands and challenges. Need for diversification. Future Growth — Techniques of
expansion and diversification, vision strategies. Concept and dynamics. Methods, Joint venture,

coordination and feasibility study.
CO’s—CO4

Self Learning topics: Explore examples of diversification and expansion in real enterprises, Research

joint ventures and strategic alliances in Indian and global business.

UNIT V: ‘ 7 Hours
Preparing Project Proposal to Start on New Enterprise Project work — Feasibility report; Planning,

resource mobilization and implementation.
i ' CO’s-CO5

Self Learning topics: Prepafe a ‘simple project proposal for a hypothetical new enterprise.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025

Approved in ACM No: 01
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Text Books

1. Akhauri, M. M. P.(1990): Entrepreneurship for Women in India, NIESBUD, New Délhi. ‘

2. Hisrich, R. D & Brush, C.G. (1996) The Women Entrepreneurs, D.C. Health& Co.,
Toranto.

3. Hisrich, R.D. and Peters, M.P. (1995): Entreprencurship — Starting Developing and
Managing a New Enterprise, Richard D., Inwin, INC, USA.

4. Meredith, G.G. etal (1982): Practice of Entrepreneurship, ILO, Geneva.

5. Patel, V.C. (1987): Women Entrepreneurship — Developing New Entrepreneurs,
Ahmedabad EDII.

6. Arya kumar(2012): - Entrepreneurship- Creating and Leading an Entrepreneurial
Organization, Pearson. |

§\ Web References

2. ]:1! _!! . ] ] . ' 1 .

3; +//focw. mit.edu/ tion e ip/
4. ://onli w/c ip-
Assessment Pattern:

1. Evaluated for a total of 100 marks. ) ;
2. A student can Prepare project proposals and feasibility reports for new enterprises by
planning resource mobilization, implementation, and evaluation effectively.
3. Internal Assessment (40 Marks) i
Class Tests / Assignments (15 Marks): Short answer / case-based questions from Units
I-IIL Presentations / Seminars (10 Marks): Students present on entrepreneurial case
R studies, government schemes, or startup ideas. Class Participation & Attendance (5
(\Q}’ Marks):Engagement in discussions, interaction, and group activities. ;
Mini Project / Report (10 Marks): A short write-up on an existing entrepreneur/startup or
' analysis of an enterprise’s SWOT.
2. End Semester Evaluation (60 Marks) Section A:
Short Answer Questions (10 Marks)
5 questions x 2 marks (covering fundamental concepts from all units).

Section B: Medium Length Questions (30 Marks)
5 questions x 6 marks each (from Units I-IV, focusing on application and analysis).

Scction C: Long Answer / Case Study (20 Marks)
2 questions x 10 marks each (Unit I1I-V: project proposal, growth strategies,

resource mobilization). ;
u..-—""—'——:’_ ’

Chajrperson
Board of Studies

Chairperson
s Board of Studies (AIPS)
anthl Instituie of Pharmacayti :
'.-., @ of Pharmacautical Sciences (A}

—x-n‘«..;;’ WV LNOGErUr !
Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1« BQSzianagaram Dt. '-Le?:??g%gﬂanda.
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R25MPT101 MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES 4 0 0 4

Course Objeéﬁvcs:
3

27

(M.PHARM COMMON FOR ALL SPECIALIZATIONS)

To impart fundamental and advanced knowledge on modern analytical instrumentation
techniques used in pharmaceutical analysis.

To provide comprehensive understanding of the principles, instrumentation, working
mechanisms, and applications of spectroscopic techniques such as UV-Visible, IR, NMR,
and Mass Spectrometry. !

To introduce chromatographic and electrophoretic techniques including HPLC
HPTLC, GC, and Capillary Electrophoresis, with emphasis on their role in qualitative and
quantitative analysis of drugs.

To familiarize students with modern hyphenated techniques such as LC-MS, GC-MS,
and their pharmaceutical applications in drug dlscovcry, formulation development, and
regulatory submissions.

To develop competence in analytical method validation as per ICH and regulatory
guidelines for the quahty control and quality assurance of pharmaceuticals.

Course Qutcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course £
Cada Course OQutcomes (COs) 8 8 8 3 8 g 8 § DOK
, -/A -V - - R - -G <
Recall principle, operation and ‘
applications of selected ' ‘ L1
R25COI01.1 | jnstrumental spectroscopic, 1 2 311 1 = 2 1 L2,
chromatographic analysis. ‘
Gain knowledge on interpr.etation L1,
R25c0101.2 | of NMR spectra for determination | 2 3 1 i A i "1
of molecular  structure  of i 13
compounds. ’ !
Build the analytical understanding
in the level of ion, atom, group
and molecular - structure  of it
R25C0101.3 | organic and inorganic compounds | 1 2 3 1 3 5 2 1 L2,
with ' different functional groups : : j L3
by Mass spectroscopy and their |
applications in pharmacy.
Understand ~ the © concept = of :
R25CO101.4 | separation and  identification of | 1 /| 2 2 Rl B | 2 2 1 L3,
compounds by chromatographic L4
techniques. - ‘
Categorize different anions and
cations by using  suitable
electrophoresis techniques. ' , L4,
R25CO10L.5 | Elaborate principle, theory and 1 2 |3 i 1 ) - 1| LS,
instruments = employed for the L6
analysis , of drugs by thermal
techniques

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 1
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SYLLABUS
UNIT It 10 Hours
a. UV-Visible spectroscopy: Introduction, Theory, Laws, Instrumentation associated with UV-

Visible spectroscopy, Choice of solvents and solvent effect and Applications of UV-Visible
spectroscopy.

b. IR spectroscopy: Theory, Modes of Molecular vibrations, Sample handling, Instrumentation of
Dispersive and Fourier - Transform IR Spectrometer, Factors affecting vibrational frequencies and

Applications of IR spectroscopy.

¢. Spectroflourimetry: Theory 'of Fluorescence, Factors affecting fluorescence, Quenchers,
Instrumentation and Applications of fluorescence spectrophotometer.

d. Flame emission spcétroscopy: Principle, Instrumentation, Interferences and Applications.
CO’s-CO1 -

Self Learning topics: Comparative Analysis of Molecular Spectroscopy Techniques: UV-Vis vs.
IR vs. Fluorescence, Role of Solvent Effects and Sample Preparation Techniques in Spectroscopic
Analysis and Pharmaceutical Applications of Atomic Absorption and Flame Emission
Spectroscopy in Trace Element Analysis.

UNIT II: b | 10 Hours
NMR spectroscopy: Quantum numbers and their role in NMR, Principle, Instrumentation, Solvent

* requirement in NMR, Relaxation process, NMR signals in various compounds, Chemical shift,

Factors influencing chemical shift, Spin-Spin coupling, Coupling constant, Nuclear magnetic
double resonance, Brief outline of principles of FT-NMR and 13C NMR. Applications of NMR

spectroscopy. : CO’s—CO2

Self Learning topics: Understanding Quantum Numbers and Their Role in NMR Activity, Solvent
Selection in NMR: Deuterated Solvents and Their Importance and Comparison Between 'H NMR

and »C NMR Spectroscopy. :

UNIT III: 10 Hours
Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, Different types of

ionization like electron impact, chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules, Metastable ions, Isotopic peaks

and Applications of Mass spectroscopy. T CO’s-CO3

Self Learning topics: Comparison of Ionization Techniques in Mass Spectrometry, Understanding
Mass Fragmentation Patterns and the Nitrogen Rule and Role and Interpretation of Metastable Ions:
and Isotopic Peaks. it

UNIT IV: ' | il 8 Hours
Chromatography: Principle, appératus, instrumentation, chroxhatographic parameters, factors
affecting resolution and applications of the following: '

a) Paper chromatography

b) Thin Layer chrbmatography

Avanthi Institute qf Pharmaceutical Sciences (Autonomous) ' 1= BOS Page 2
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¢) Ion exchange chromatography
d) Column chromatography
e) Gas chromatography

f) High Performance Liquid chromatography
: CO’s-C0O4

Self Learning topics: Comparison of Chromatographic Techniques: Planar vs. Column
Chromatography, Optimization of Resolution in HPLC and Gas Chromatography and ligand
selection and elution strategies in bioseparation processes.

UNIT V: 7 Hours
a. Electrophoresis: Principle, Instrumentation, Working conditions, factors affecting separation

and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis

¢) Capillary clectrophoresis d) Zone electrophoresis ‘

¢) Moving boundary electrophoresis f) Iso electricfocusing

b. Thermal techniques: DSC, DTA, TGA: Principle, instrumentation, factors affecting results,

pharmaceutical applications. :

¢. X ray Crystallography: Production of X rays, Different X ray diffraction methods, Bragg*s law,
Rotating crystal technique, X ray powder technique, Types of crystals and applications of X-ray
diffraction. ! K

d. Immunological assays: RIA(Radio immuno assay), ELISA, Bioluminescence assays.
CO’s-CO5S

Self Learning topics: real-life applications in DNA profiling, protein puriﬁcation, and forensic analysis. X-
ray diffraction helps in drug polymorphism, crystal habit modiﬁcaﬁon, and structure-based drug design.

Board of Studies: Pharmacy

Apprdved in BOS No: 01, 22™ October, 2025

Approved in ACM No: 01

Text Books .

1. Spectrometric Identiﬁcation of Organic compounds —Robert M Silverstein, Sixth edition, John
Wiley & Sons, 2004. ; : '

2. Principles of Instrumental Analysis - Doglas A Skoog, F. Jarﬁes Holler,‘Timothy A. Nieman, 5th
edition, Eastémpress; Bangalore,1998. : i

3. Instrumental methods of analysis — Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry — Beckett and Stenlake, Vol II, 4th edition, CBS Publishers,
New Delhi, 1997. ; e T

5. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitative Analysis of Drugs in Pharmaceutical formulation — PD Sethi, 3rd Edition, CBS

Publishers, New Delhi, 1997

7. Pharmaceutical Analysis —Modern methods —Part B- JW Munson, Volume 1 1, Marcel Dekker
Series :

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1=t BOS Page3
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Reference Books

1. Indian Pharmacopocia

2. United State Pharmacopoeia
Web References

1. https://www.pharmacytimes.com/

R

. https://www .sciencedirect.com/

Internal Assessment Pattern

(§ Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% -
L2 ' ‘ 40% -

\ L3 25% 25%

S b 35%

L5 -- 25%

L6 . 15%

Total (%) : ‘ 100% Wi | 100%

Sample Short and Long Answers quéstions of Various Cognitive Levels
s ‘ill. Remember |
‘9 . Define Beer-Lambert’s law.
List any two applications of U\IIQVisible spectroscopy. I
Name different types of molecular vibrations.
What is fluorescence? | '
Define c‘hem'i‘cal shift.
List NMR-active nuclei.
What are quantum numbers?
Define m/z ratio

AD. 708 Sy TON - s sl SN

List two ionization techniques. '
10. Define retention time and resolution.
11. List types of chromatography.

12! Define isoclectric focusing.
13. What is Bragg’s law? ‘
14. List types of electrophoresis..

Avanthi Institute of Pharmaceutical Sciences (Autonomous) | BRI BOS _Page4
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L2. Understand
. Explain how solvent polarity affects UV spectra.
. Describe the principle of atomic absorption spectroscopy.
Differentiate between dispersive and FT-IR spcctromctcrs
Explain spin-spin coupling with an example.
Describe the relaxation processes in NMR.
Explain the principle of MALDI and ESI.
Describe the role of quadrupole analyzer.
Describe how ion exchange chromatography scparates analytes.
. Explain the role of mobile and stationary phases.
L3. Apply

1. Calculate concentration using Beer-Lambert law.
. Show how IR spectra can identify functional groups.
. Use fluorescence intensity to determine analyte concentration.
Interpret a simple 1H NMR spectrum. '
Apply the concept of shielding/deshielding in identifying peaks. .
Predict fragmentation patterns for a given compound.
. Apply mass spectral data to determine molecular weight.
. Apply HPLC parameters to optimize peak separation.

9. Demonstrate how gas chromatography is used for volatile analytes.
L4. Analyze

Compare UV-Vis and IR spectroscopy in terms of analytical application.
Analyze the effect of quenchers on fluorescence output.
Identify factors affecting vibrational frequencies. ;
Compare 1H NMR and 13C NMR in terms of sensitivity and resolution.
Analyze how solvent affects chemical shifts.
Differentiate between TOF and quadrupble anaIyzers_.
Analyze isotopic peaks in a chlorine-containing compound.
Compare paper chromatography and TLC.
. Analyze how temperature affects GC resolution.
10. Compare capillary and gel electrophoresis.
11. Analyze differences between RIA and ELISA.
LS. Evaluate ;
1. Assess the usefulness of atomic absorption spectroscopy in trace metal analysis.
Justify the use of FT-IR over dispersive IR in analytical labs :

VENAL AL

P NAU AW~

&

2

3. Evaluate FT-NMR advantages in complex compound analysis.

4. Justify the selection of TMS as internal standard. :

5. Evaluate the choice of ionization method for thermally lablle molecules

6. Critique the accuracy of molecular ion peak in EI-MS.

7. Assess the effectiveness of affinity chromatography for protein purification.
8. Justify using HPLC over column chromatography for pharmaceutical QC.
9. Evaluate the role of XRD in drug crystal structure determination.

10. Assess ELISAasa dlagnostlc tool.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS Page 5
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L6. Create

1. Design a novel conjugated organic molecule with predictable A_max using
Woodward- Fieser, Fieser-Kuhn, and Nelson rules. Explain the rationale behind each

substitution.

2. Design an IR-based experiment to distinguish between cis and trans isomers of a
substituted alkene, taking into account hydrogen bonding and vibrational coupling

effects.

3.Design a mass spectrometric experiment to determine the fragmentation
pattern and molecular structure of a newly synthesized drug molecule.

4. Construct a procedure for integrating FT-NMR and CW-NMR data to obtain a
detailed structural characterization of a synthetic drug molecule.

. Q,UON-«V\-:‘

Chgirperson
Board of Studies

Chairperson
Board of Studies (AIPS)

é\'/‘anthi Institute of Pharmaceutical Sciances (A}
®rukupally (v), Bhogapuram Ma‘n<;z.;

Vizianagaram Dt.,- 531162

Avanthi Institute of Pharmaceutical Sciences (Autonomous)
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ADVANCED DRUG DELIVERY SYSTEMS

Course Objectives:

4 0

4

» To gain knowledge upon various approaches for development of novel drug delivery

systems.

+ To understand the criteria for selection of drugs and polymers for the development of

delivering system.

«  To understand the concepts of formulation and evaluation of Novel drug delivery systems.

Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
Co
C:;:e Course Outcomes (COs) = = < 2 s|l=2(3]8 DOK
0 S N R A < <
' Gain basic knowledge on sustained
R25MP
1H102 release, controlled release, polymer| 3 | '3 3 1 1 - 2 1] EI,1L2
; science and personalized medicine.
Summarize the various approaches ‘
RZSM;’HIOZ for development of novel drug| 3 | 3 3 1 - - 2 1 Llig' 2,
: delivery systems. :
R el o S el W D G Y o 1 2 2
Summarize the formulation = and iy
R25MPH102 |evaluation of Ocular drug delivery :
4 systems and Transdermal Drug 3 3 3ipies il s L3, T
Delivery Systems.
Elaborate formulation of protein :
R25M;’HlO2 delivery and evaluate the formulated| 3 '| 3 30 = 1 =i 2] Mﬁg o
g vaccine drug delivery systems.
SYLLABUS
UNIT I: ‘ 10 Hours

Sustained Release (SR) and Controlled Release (CR) formulations: Introduction & basic
concepts, advantages/ disadvantages, factors influencing, Physicochemical & biological approaches
for SR/CR formulation, Mechanism of Drug Delivery from SR/CR formulation. Polymers:
introduction, definition, classification, properties and application Dosage Forms for Personalized
Medicine: Introduction, Definition, Pharmacogenetics, Categories of Patients for Personalized
Medicines: Customized drug delivery systems, Bioelectronic Medicines, 3D printing of
pharmaceuticals, Telepharmacy.

CO’s-CO1

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS Page 1
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Self Learning topics: Role of 3D printing in personalized drug delivery, Real-world applications
of Telepharmacy and Bioelectronic Medicine, Emerging customized dosage forms for pediatric and
geriatric care.

UNIT II: 10 Hours
Rate Controlled Drug Declivery Systems: Principles & Fundamentals, Types, Activation;

Modulated Drug Delivery Systems; Mechanically activated, pH activated, Enzyme activated, and
Osmotic activated Drug Delivery Systems Feedback regulated Drug Delivery Systems; Principles
& Fundamentals. .

CO’s-CO2

Self Learning topics: Difference between diffusion-, dissolution-, and osmosis-based control,
Osmotic pump design and case examples, Enzyme-activated drug delivery in cancer therapy, Real-
time examples of pH-responsive drug release systems.

UNIT III: | 10 Hours
Gastro-Retentive Drug Delivery Systems: Principle, concepts advantages and disadvantages,
Mobdulation of GI transit time approaches to extend GI transit.

Buccal Drug Delivery Systems: Principle of muco-adhesion, advantages and disadvantages,
Mechanism of drug permeation, Methods of formulation and its evaluations.

Colon targeted Drug Delivery systems for local and Systemic Therapy. ‘

: ‘ ! CO’s—CO3
Self Learning topics: Floating vs. bioadhesive gastroretentive techniques, Approaches to modulate
gastric emptying time, Buccal films vs. buccal tablets: Formulation differences, Mechanism of
mucoadhesion — theories (electronic, adsorption, wetting), Evaluation parameters for buccal
delivery (e.g., residence time, permeation). : '

UNIT IV: it 8 Hours
Occular Drug Delivery Systems: Barriers of drug permeation, Methods to overcome

barriers. i
Transdermal Drug Delivery Systems: Structure of skin and barriers, Penetration enhancers,

Transdermal Drug Delivery Systems, F ormulation and evaluation.
CO’s-CO4

. Self Learhing topics: Ocular inserts and nanocarriers for eye drug delivery, Challenges in retinal

drug delivery and overcoming techniques, Types of penetration enhancers used in TDDS,
Microneedles and iontophoresis in transdermal delivery, Formulation and evaluation of transdermal

patches — case examples.

UNIT V: ‘ 7 Hours

Protein and Peptide Delivery: Barriers for protein delivery. Formulation and Evaluation of
delivery systems of proteins and other macromolecules.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1st BOS Page 2
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Vaccine delivery systems: Vaccines, uptake of antigens, single shot vaccines, mucosal and
transdermal delivery of vaccines.

Nucleic acid-based Delivery Systems (DNA, mRNA, siRNA-based Therapeutics).
CO’s-CO5

Self Learning topics: Routes of administration for peptide drugs (e.g., insulin), Role of
nanocarriers in protein delivery (liposomes, dendrimers), Stability issues and degradation pathways
of protein-based drugs, Mucosal vaccine delivery - nasal and oral vaccines, Single-shot vaccines:

depot formulations and slow-release systems.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01

Text Books
1. Y W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and expanded, Marcel

& Dekker, Inc., New York, 1992.
2. Robinson, J. R Lee V. H. L, Controlled Drug Delivery Systems, Marcel Dekker Inc., New

York, 1992.
3. Encyclopedia of controlled de‘livery, Editor- Edith Mathiowitz, ptiblished by Wiley Inter

science Publication, John Wiley and Sons, Inc, New York! Chichester/Weinheim.

Reference Books
1. N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors, New Delhi,

First edition 1997 (reprint in 2001).
2. S.P.Vyas and R.K.Khar, Controlled Dmg Delxvery - concepts and advances, Vallabh

Prakashan, New Delhi, First edition 2002.
Web Rei"erences’

L 1. https://www.pharmacytimes.com/

IR R R
E
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Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% ‘ iy
L2 40% 4 -
L3 25% ' 25%
L4 o= 35%
L5 = 25%
L6 15%

Total (%) 100% 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L1. Remember

1.

O e N

Define sustained release and controlled release drug delivery systems. Mention key
differences between them. :

List the categories of patients who benefit from personalized medicine.

Enumerate the types of rate-controlled drug delivery systems.

State the barriers in ocular and transdermal drug delivery.

Define muco-adhesion and list the advantages of buccal drug delivery.

L2. Understand

1

2.

3.

4.

Explain the mechanism of drug release from SR and CR formulations with suitable
diagrams.

Describe the physicochemical and blologlcal factors affectmg SR and CR drug delivery
systems.

Discuss the principles of feedback-regulated drug delivery systems with an example.
Explain the advantages and limitations of gastro-retentive drug dehvery systems.

L3. Apply

1

2

3.
4.

S;

Describe the structure of skin and its significance in transdermal drug delivery.
Apply the concept of personalized medicine in designing a dosage form for a diabetic

patient.

Design a formulation strategy using osmotic prmc:ples for controlled release of a drug.
Illustrate how pH-actlvated drug delivery systems can be used to target drug releasc in the
intestine.

Formulate a transdermal patch for a highly lipophilic drug, conmdermg permeation

enhancers.

L4. Analyze

1

2

Differentiate between pH-activated, enzyme-activated, and osmotically activated drug
delivery systems with examples. :

Analyze the factors affecting gastrointestinal transit time in gastro-retentive drug delivery
systems.

3. Compare the mechanisms of drug absorption in buccal vs transdermal delivery systems.
4.

Examine the formulation and evaluation differences between proteins and peptide delivery

systems.

LS, Evaluate :
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1. Evaluate the advantages and disadvantages of using 3D printing technology for customlzed
drug delivery.

2. Justify the selection of mucoadhesive polymers in buccal formulations based on mechanism
of adhesion and retention time.

3. Assess the potential of single-shot vaccines in improving patient compliance and public
health outcomes.

4. Critically evaluate the challenges in protein and peptide drug delivery and suggest possible
solutions.

L6: Create
1. Design a controlled release formulation using biodegradable polymers for a chronic

condition like hypertension.

2. Propose a novel vaccine delivery system using microneedles for painless transdermal
administration.

3. Formulate a gastro-retentive dosage form for an anti-ulcer drug and outline its evaluation
parameters.

4. Develop a tele pharmacy-based model for remote dispensing of personalized medications
and explain its implementation challenges.

M LD GIUOAU
/":’_

Chaiyperson

Board of Studies

. Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences '3
Charukupally (V), Bhogapuram Manaat
Viztanagaram Dt.,- 531162
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MODERN PHARMACEUTICS

Course Objectives:
» To impart knowledge on pre-formulation studies, dispersion systems, parenteral

4 0 0

formulations, and nanocarrier-based stabilization strategies.

* To develop skills in applying statistical, QbD, DoE, and AI/ML-based approaches for

formulation and process optimization. !
« To understand validation principles, regulatory guidelines, and risk-based approaches in

ensuring pharmaceutical product quality.

4

» To gain insights into cGMP compliance, production management, quality systems, and
industrial practices for efficient pharmaceutical operations.
*  To equip students with knowledge of tablet compression physics, dissolution and IVIVC,

and application of statistical tools in formulation evaluation.

Course Outcomes

At the end of the course, students will be able to:

Course Code

Course Outcomes (COs)

Mapping with POs and PSOs

PO1

PO2
PO3
PO6
PO10
PO11
PSO1

DOK

PSO2

R25MPH103.1

Understand
studies,
parenteral - formulations, and
nanocarrier- based stabilization
strategies. ‘

.. preformulation

dispersion’' systems,

P
1
N

1" L1;L2

R25MPH103.2

Apply statistical, QbD, DoE,
and AI/ML-based approaches
for formulation and process
optimization. ‘

L1,L2,

R25MPH103.3

Analyze  and  implement
validation principles, regulatory
guidelines, ' and - risk-based

«approaches in ensuring product

quality.

Lot L2, L3

R25MPH103.4

c¢GMP  compliance,

Apply

production management, and

quality systems for efficient
pharmaceutical operations.

1| L3, 14

R25MPH103.5

Evaluate compression physics,
dissolution, IVIVC, and apply
statistical tools in formulation
performance assessment.

L4,L5,
L6

UNIT I:

SYLLABUS

Preformulation Concepts & Pharmaceutical Dispersions ;
Drug-excipient interactions: Methods, kinetics of stability, stability testing.

10 Hours

| Avanthi Institute of Pharmaceu;ical Sciences (Autonomous)
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Theories of dispersion and pharmaceutical dispersions (Emulsions, Suspensions,‘SMEDDS):
Preparation and stability. ' ‘
Large and small-volume parenterals : Physiological and formulation considerations,
manufacturing and evaluation; !

Role of nanocarriers in dispersions (nanoemulsions, nanosuspensions) and their stability

aspects.
CO’s-CO1

Self Learning topics: Role of forced degradation studies in predicting long-term stability;
Comparison of physical vs. chemical stability testing in dispersions, Novel approaches for
stabilization of SMEDDS and nanosuspensions.

UNIT II: ‘ 10 Hours
Optimization Techniques in Pharmaceutical Formulation

Concept and parameters of optimization; = Optimization techniques in formulation and
processing; Statistical design, response surface method, contour designs, factorial designs,
Applications in formulation development; Quality by Design (QbD) approach and Design of
Experiments (DoE) in optimization; Use of artificial intelligence (AI) and machine learning (ML)
tools in formulation optimization. ‘ i) j

CO’s-CO2

Self Learning topics: Application of Al & ML in predicting formulation performance, Integration
of QbD with PAT (Process Analytical Technology), Recent research articles on response surface
methodology in pharmaceutical optimization, Limitations of statistical designs in highly variable
biological systems. -

UNIT III: : 10 Hours
Introduction to pharmaceutical validation: scope & merits; Validation and calibration master

plan, ‘ : ; e,
ICH & WHO guidelines for calibration and validation of equipment, Validation of specific dosage

forms, types of validation and analytical method validation. QbD based validation,
Government regulations, manufacturing process model, URS, DQ, IQ, 0Q, PQ of facilities; Risk-
based validation approaches and continuous process verification; Current FDA/EMA perspectives

on process validation.

CO’s-CO3

Self Learning topics: Differences between US FDA, EMA, and WHO approaches to process
validation, Practical examples of validation protocols for sterile vs. non-sterile dosage forms, Case
studies of failed pharmaceutical validation and lessons learned. -

UNIT IV: : : : ; 8 Hours
Objectives and policies of current good manufacturing practices (¢<GMP); Layout of buildings,
services, equipment, and their maintenance; Production management: organization, materials
management, handling, transportation, inventory management and control. :

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS Page 2



@

@)

AIPS|R25|MPY|R25MPT103| Modern Pharmaceutics

Production and planning control, sales forecasting, budget and cost control; Industrial and
personnel relationship.

Concept of Total Quality Management (TQM), Regulatory audits and data integrity in industrial
practice.

. CO’s—CO4
Self Learning topics: Real-world examples of ¢cGMP violations and regulatory warning letters,
Lean manufacturing and Six Sigma practices in pharma, Case studies on production planning and
forecasting in multinational pharmaceutical companies.

UNIT V: 7 Hours
Compression, Compaction & Pharmaceutical Evaluation Parameters

Physics of tablet compression, consolidation, effect of friction, distribution of forces, compaction
profiles;

Solubility and study of consolidation parameters; Diffusion parameters, dissolution parameters,
pharmacokinetic parameters; Heckel plots, similarity factors (f2 and f1), Higuchi and Peppas plots.

Biorelevant dissolution testing and IVIVC (In vitro-In vivo correlation); Applications of advanced
modelling (PBPK — Physiologically Based Pharmacokinetics) in formulation evaluation.

Linearity, concept of significance, standard deviation, chi-square test, student’s t-test, ANOVA.

CO’s-COS

‘Self Learning topics: Case studies on tablet compression failures (capping, lamination, picking),

Correlation between compaction pressure and dissolution profile, Application of Heckel analysis in
understanding powder compressibility.

Board of Smdies: Pharmacy ‘

Approved in BOS No: 01, 227 October, 2025

Approved in ACM No: 01

Text Books ‘

1. Theory and Practice of Industrial Pharmacy by Lachmann and Libermann.

2. Pharmaceutical dosage forms: Tablets Vol. 1-3 by Leon Lachmann,

3. Pharmaceutical Dosage forms: Disperse systems, Vol, 1-2; By Leo Lachmann.

4. Pharmaceutical Dosage“ forms: Parenteral medications Vol. 1-2; By Leon Lachxhann.
5. Modern Pharmaceutics; By Gillbert and S. Banker.

6. Remington’s Pharmaceutical Sciences. -

‘Reference Books

1. 'Quality Assurance Guide; By Organization of Pharmaceutical producers of India.
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2. Drug formulation manual; By D.P.S. Kohli and D.H.Shah. Eastern publishers, New Delhi.
3. How to practice GMPs; By P.P.Sharma. Vandhana Publications, Agra. find
4, Pharmaceutical Process Validation; By Fra. R. Berry and Robert A. Nash.
5. Pharmaceutical Prefonnulaiions; By J.J. Wells.
6. Applied production and operations management; By Evans, Anderson, Sweeney and
Williams.
Web References
1. htps://www.phatmacytimes.comy/
2. https://nptel.ac.in/
3. hitps://ipe.gov.in/
4. https://www.pharmacopoeia.com/
5. https://www.usp.org/
6. https://www.sciencedirect.com/
Internal AsSessmeht Pattern
Cognitive Level ‘ Internal Assessment #l(%) Internal Assessment #2(%)
L1 ; - 35% it o
T2 Y 40% . i
L3 o sepal A 25%
L4 - ! 35%
A | o i ; 25%
L6 ‘ ! : : 15%
Total (%) | 7 100%) s | . 100%

Sample Short and Long Answers questions of Various Cognitive Levels -
L1. Remember ' !

1. Write the different methods for detecting drug—excipient interactions (DSC, FTIR, XRPD)
with suitable examples. it

2. Write the objectives and principles of cGMP with reference to facility layout, equipment
‘maintenance, and personnel requirements. :

L2. Understand ‘
1. Explain the scope, merits, and types of pharmaceutical validation with examples of dosage forms.

2. Discuss the theories of dispersion and their application in pharmaceutical emulsions and suspensions.

L3. Apply :
1. Ilustrate the preparation and evaluation of small-volume parenterals, hi ghlighting physiological and
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formulation considerations.

2. Apply factorial design and response surface methodology to optlm:ze an oral solid dosage form.
3. Prepare a validation protocol for sterile injectable formulations incorporating URS, DQ, 1Q, OQ,
and PQ. ;
4. Demonstrate the application of Heckel plots and compaction profiles in understanding powder
compressibility.
L4, Analyze
Compare OFAT (one-factor-at-a-time) and factorial design approaches in pharmaceutical
formulation optimization.
2. Analyze regulatory differences in process validation between US FDA, EMA, and WHO.
3. Critically analyze case studies of FDA waming letters on cGMP violations and identify root causes.
4. Examine the correlation between compaction pressure, dissolution rate, and pharmacokinetic
performance of tablets.
LS. Evaluate
1. Evaluate the role of nanocamers (nanoemulsions, nanosuspensions, SMEDDS) in improving
solubility and stability of drugs.
2. Critically evaluate the role of cleaning validation and data mtegnty (ALCOA+) in preventing cross-
contamination.
3. Assess the impact of Lean Manufacturing, Six Sigma, and ERP systems on productivity and cost
efficiency in pharma industries.
4. Evaluate the application of IVIVC and PBPK modeling in predicting in vivo performance and
supporting regulatory submissions.
L6: Create
1. Design a preformulation study plan for a poorly soluble BCS Class II drug mcludmg forccd
degradation and stability testing.
2. Propose an AI/ML-based predictive framework for formulatlon optimization of nanocarner—
based systems. :
3. Develop a risk-based validation master plan for a continuous manufacturing facility in line
with ICH Q9.
4. Create a comprehensive evaluation protocol for a sustained-release tablet, integrating

statistical methods (ANOVA, t-test, f1/£2 similarity factors).

-4 oo
A RS
Chajirperson
Board of Studies
Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (A)

Charukupally (V), Bhogapuram Mandal
: Viztanagaram Dt.,- 631162
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R25MPT104 REGULATORY AFFAIRS IN PRODUCT DEVELOPMENT 4 0 0 4

Course Objectives:

*  To gain knowledge about the concepts of innovator and generic drugs, drug development
process and Regulatory guidance’s and guidelines for filing and approval process.

* To explain the Common Technical Document (CTD) and electronic CTD (eCTD) fonnats
used for the submission of drug dossiers globally.

* To familiarize students with the post-approval regulatory requircment related to drug
substances and drug products. To understand regulatory obligations for maintaining product

quality, safety, and compliance after approval.

* To provide a detailed understanding of clinical trial guidelines, approvals, and ethical
considerations. To enable students to interpret and apply regulatory requirements ' for

conducting safe and effective clinical trials.
Course Outcomes

At the end of the course, studenté will be able to:

Mapping with POs and PSOs

Course : )
Course Outcomes (COs) ) ‘ ! DOK
Code ‘ | ,
- (2] o =2 5
@) o Q Q |=
- £ £ £ e

Recall documentation procedure in |
R25CO104.1 | pharmaceutical Industry for = drug

approval process.

Understand the concepts of Regulatory

R25C0104.2 guidanee and guidelines for ﬁliﬁg and | 2 1 1 1 1 L2,L3

approval process of drugs.

Summarize the process of submission of

R25C0104.3 global documents in = CTD/eCTD o b
formats. Understand post approval | | ' | | :
ormats nderstand p pprov. 9 | ; it Esa
regulatory requirements for actives and | : ;

drug products.‘

Understand the global regulatory terms X : L5,L6
R25C,0104'4 related to drug approval process.

Understand = the  guidelines  and

R25CO104.5 | requirements . for = approvals  of | 2 143 i1 1 1| L3,Lo

conducting clinical trials.
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SYLLABUS ‘

'UNITI - Gk : . 12 Hours

Documentation in Pharmaceutical industry Master formula record, DMF (Drug Master File),
distribution records. Generic drugs product development Introduction, Hatch- Waxman act and
amendments, CFR (CODE OF FEDERAL REGULATION), drug product performance, in- vitro,
ANDA regulatory approval process, NDA approval process, BE and drug product assessment, in —

vivo, scale up process approval changes, post marketing surveillance, outsourcing BA and BE to

CRO.
CO’s-CO1

Self Learning topics:: Understand the preparation and significance of DMF, CFR, ANDA, and
NDA approvals. Learn about drug performance evaluation, bioequivalence studies, outsourcing to

CROs, and post-marketing surveillance.
UNIT I1I: ‘ Lty G 12 Hours
Regulatory requirement for product approval API, blologxcs novel, therapnes obtaining

NDA, ANDA for generic drugs ways and means of US registration for foreign drugs. Regulatory
requirements of EU, MHRA, TGA and ROW countries. International reg‘ulatory trends in

pharmaceutical industry
‘ i CO’s-CO2
Self learning Concepts: Explore regulatory’ pathways for APIs, biologics, and generics including
NDAand '  ANDA submissions. Study global regulatory requirements of EU, MHRA, TGA,
and ROW countries for drug registt‘ation. | ‘

UNITOO: : W 12 Hours
CMC, post proval regulatory affairs. Regulation for combination products and medical

devices.CTD and ECTD formét, industry and FDA liaison. ICH - Guidelines of ICH-Q, SE,M.
; i : _ CO’s-CO3
Self learning Concepts: Learn CMC documentation, ECTD format, and regulations for

combination products ' and medical devices. Understand ICH guidelines, industry-FDA liafson, ‘

and post-approval regulatory processes.

UNIT IV: 12 Hours
Non clinical drug development: Global submission of IND, NDA, ANDA. Investxgatlon of

medicinal products dossier, dossier (IMPD) and investigator brochure (IB).
Hybrid NDA: a difference from NDA, historical background, literature based hybrid NDAs and

other sources of information for hybrid NDA, examples of types of products considered under

‘hybrid NDA.

CO’s-CO4
Self learning Concepts: Study global rcgulatory submissions like IND, NDA, ANDA, and
preparation of dossiers, IMPD, and investigator brochures. :
UNIT V: 12 Hours

Clinical trials: Developing clinical trial protocols. Institutional review board/ independent ethics
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committee Formulation and working procedures informed Consent process and procedures.

HIPAA- new, requirement to clinical study process, pharmacovigilance safety monitoring in

clinical trials.
CO’s-CO5
Self lcarmng Concepts: Understand clinical trial protocols, ethical approvals, informed

consent, HIPAA guidelines, and pharmacovigilance in clinical trials.

Board of Studies: Pharmacy ,
Approved in BOS No: 01, 22™ October, 2025

Approved in ACM No: 01

Text Books

@ L. Itkar, S. (2020). Drug Regulatory Affairs. Pune: Nirali Prakashan.
2. Kadam, M. (2021). Pharmaceutical Regulatory Affairs. Nashik: Career Publications.
3. Alkasab, A. (Ed.). (2012) Comprehensxvc Drug chulatory Affairs. New York:

Academic Press.

4. Bemry,I.R,, &Martm R. P. (2004). The Pharmaceutical Regulatory Process. CRC Press.
Reference Books

1. Generic Drug Product Dcvelopmént, Solid Oral Dosage forms, Leon Shargel and

IsaderKaufer,Marcel Dekker series,Vol.143
2. The Pharmaceutlcal Regulatory Process, Second Edition Edited by Ira R Berryand

Robert P.Martin, Drugs and the Pharmaceutical Sc1ences,Vol.185, Informa Health care
Publishers | . ER
3. ‘ New Drug Approval Process: Accelerating Global chistrations By Richard A
@ Guarino, MD,5thedition, Drugs andthe Pharmaceutical Sci‘ehces,Vol.190.

FDA regulatory affairs: a guide for prescripﬁon drugs, medical devices,
and biologics/edited By Douglas J. Pisano, David Mantus. i

=

5. Clinical Trials and Human Research: A Practical Guide to Regulatory
Compliance By Fay A.Rozovsky and Rodney K. Adams. i

Web References
1. hitps://www.pharmacytimes.com/
https://nptel.ac.in/

b e B
2.
o .
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6. https://www.sciencedirect.com/

Internal Assessment Pattern

Cognitivé:l.,cvel T Internal Assc:ss.xﬁcnt #i(%). Internal Assessment #2(%)

L1 35% =

L2 ‘ 40% ke

L3 | 25% 25%
L4 - ‘ 35%
L5 : - 25%
L6 15%

Total (%) : " 100% : 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1: Remember

1
. What is the Hatch—-Waxman Act?

. Write the full form of CFR.

. What is the Orange Book? ,

. Mention any two PK parameters used in BE studies.

2
3
4
5
6.
7
8
9

Define bioequivalence (BE).

Describe the contents of a Master Formula Record.

. Explain the different types of DMFs and their purposes.
. Write in detail about the Hatch-Waxman Act (1984).

Discuss the major parts of 21 CFR rclevant to drug regulation.

10. Explain the difference between ANDA and NDA.

L2: Understand

1. Differentiate between in-vitro and in-vivo drug performance tests.

Why are distribution records iﬁiportant for drug recalls? .

Explain the significance of Paragréph IV certification under Hatch-Waxman Act.
Why is bioequivalence testing required for generics? '

Give reasons why many companies outsource BA/BE studies to CROs.

Compare the regulatory approva'l proccss of NDA and ANDA in the US.

Explain the fegistratidn‘pathway for foreign drugs in the US.

AvanthilnstituteofPharmaceuticalSciences(Autonomous) 1= BOS
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8. Discuss the regulatory roles of FDA, EMA (EU), MHRA, and TGA. b

9. Summarize the steps required for the approval of biologics.
10. Explain the importance of ROW country regulations in global drug distribution. -

L3: Applying

1. Apply the knowledge of NDA/ANDA pathWays to outline how a foreign API manufacturer
can register its product in the US. . i

20 Using an example, explain how different regulatory agent:ies (FDA, EMA, MHRA, TGA)
may 1mpact the global launch of a new blOlOglC

3. Design a step-wise regulatory strategy for a company plannmg to introduce a novel gene
therapy in both the US and EU markets. X

4. Analyze how the Hatch-Waxman Act framework supports the eppro§al of geheﬁcs and
apply it to a hypothetical case ofa company filing an ANDA.

5. Apply the concept of global rcgulatory harmonization to discuss how a drug approved in the
US can be marketed in ROW countries with minimal duplication of work. & |

6. A company wants to change the manufacturing site for an approved drug. Apply the
concept of post-approvlal regulatory affairs to explain the pathw'ay they must follow.

7. A firm is developing a drug—devwe inhaler. Explain how it would be classnt' ed as a
combination product and what regulatory steps are required. s

8. A manufacturer needs to prepare a global submission for the same drug in the US, EU, and
Japan. How would the CTD/eCTD format help in this process?

9. Apply the ICH Quality (Q) guidelines to explam how stablhty testing should be conducted

before submission.
10. A biotech company is des1gmng clmlcal trials for a new biologic. Which ICH E (Efﬁcacy)

guldehnes apply, and how should they be used?

L4: Analyzing

1. Compare the regulatory pathways for medical devices ve. combination products in terms of
data requirements and approval processes. i

2. Analyze how post-approval regulatory ~changes (e.g., fonriuiation, packaging,
manufacturing site) can affect drug quality, safety, and efficacy.

3. Differentiate between the CTD and eCTD formats with respect to structure, suBmission

process, and advantages.
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4. Examine how ICH guidelines (Q, S, E, M) colléctively ensure global harmonization of drug

development.
5. Evaluate the role of FDA~industry haxson meetings (pre-IND, end-of-phase, pre-NDA) in

reducing regulatory delays.

L5: Evaluating
1.Evaluate the impact of nonclinical study design on the outcome of an NDA submission:

Critically evaluate how the design of nonclinical studies can impact the outcome of a New
Drug Application (NDA) submission, inciuding the potenﬁal consequences of inadequate
study design. . '

2. Assess the role of the IMPD in ensuring the quallty and safety of investigational
products: Evaluate the significance of the Investigation of Medicinal Products Dossier
(IMPD) in ensuring the quality and safety of mvestxgaﬂonal products, including its role in

regulatory declsmn-makmg

3. Compare and contrast the requxrements for IND, NDA and ANDA submissions:

Critically compare and contrast the regulatory requxremcnts for Invcstigatlonal New Drug
(IND) New Drug App]xcatlon (NDA), and Abbreviated New Drug Application (ANDA)
submnssxons hlghhghtmg key similarities and differences.

4. Justify the importance of regular updates to the Investigator's Brochure (IB) durmg
clinical development: Evaluate the importance of regularly updating the Investigator's
Brochure (IB) during clinical development and justify the need fér these updates in ensuring
subject safety and infomied consent, ‘

5. Assess the impact of iﬁadeqﬁate informed consent on clinical trial validity: Evaluate the
pdtential consequences of inadequate informed consent on the >validity and reliability of
clinical trial results. | ‘

6. Evaluate the role of Institutional Review Boards (IRBs) in ensuring clinical trial ethics:
Assess the signif icance of IRBS in ensuring that clinical trials are conducted in accordance
with ethical principles and regulatory requirements.

7. Compare and contrast the requirements for HIPAA compllance in cllmcal trials: Evaluate
the requirements for Health Insurance Portability and Accountability Act (HIPAA)
compliance in clinical trials, including the implications for data management and participant
confidentiality. ‘

8. Justify the importance of pharmacovigilancc in clinical trials: Assess the significance of
phannacdvigilance in clinical trials, including its rble in ensuring participant safety and

identifying potential safety l‘lSkS
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L6: Creating .

1. Develop a comprehensive plan for compiling nonclinical data for a global‘ IND
submission: Create a detailed plan outiim'ng the necessary steps, timelines, and resources
required to compile nonclinical data for a global Investigational New Drug (IND)
submission. :

2. Design an IMPD dossicr-fdr a new investiga}tional product: Create a comprehensive
Investigation of Medicinal Products Dossier (IMPD) for a new investigational product,
including all necessary sections and i.nformatlior.l.

3. Construct a strategy for preparing an NDA submission package: Develop a strategy for
preparing a New Drug Application (NDA) submission package, including the organization
of nonclinical and clinical daia, and ensuring compliance with regulatory requirements.

4. Create an outline for an Investigator's Brochure (IB) for a phase II clinical trial: Design
an outline for an Investigator's Brochure (IB) for a phase II clinical trial, including key
sections such as product description, nonclinical and clinical data, and safety information.

D Design a clinical trial protocol for a phase III study: Create a comprehensive clinical
trial protocol for a phase III study, including the study design, objectives, inclusion and
exclusion criteria, and safety monitoring plan.

6. Develop an informed consent fo‘r.m for a clinicalltn'alz Create an informed consent form

for a clinical trial, including all necéssary information about the study, risks and benefits,

and participant rights.

! o
Chpirperson ~
Board of Studies
Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (A)

! Chorukqpai!y (V), Bhogapuram Manda!
' Vizianagaram Dt.,- 531162
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R25MPT105

Modern Pharmaceutical Analytical Techniques Practical 0 063
Course Objectives:

1. To provide practical training in the calibration of analytical instruments.

2. To develop a strong foundation in Good Laboratory Practices (GLP) and regulatory
guidelines.

3. To enable students to perform impurity profiling of pharmaceutical substances,

4. To train students in conducting assays of official compounds,

5. To enhance proficiency in the quantitative estimation of functional groups,

Course Outcomes ‘
At the end of the course, students will be able to:

AvanthilnstituteofPharmaceuticalSciences(Autonomous)

Mapping with POs and PSOs
Course Code Course Qutcomes (COs) DOK
Zlale|xial=]|8]8
THEEEEEE:
Able to pérform the célibration of v :
R25C0105.1 glassware and instruments < (I L 1108 G Kl ) R Co o N 08 TS W B )l v ‘
Estimate the amount of impuri
R25C0105.2 for e piv e doias _ 3iln2:11:1°3 " L2 s N2 13
Examine the purity of official
|compounds . by  instrumental ,
R25C0105.3 techmigiies Ly Sl 30 |v 2 idis] 23 i L2823
| procedures ;
Identify the quantitative
determination of functional groups e | ' :
R25C0105.4 and drugs' by using " different 312 o103 = 28| Y VL3, 14
reagents R
~ Board of Studies: Pharmacy
Approved in BOS No: 01, 227 October, 2025
Approved in ACM No: 01
COURSE CONTENT
S.No Name of the experiment Course Outcome
1 Calibration of glass wares COl
2 Calibration of pH meter CO1lLiy;
1¥BOS Pagel
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3. Calibration of UV-Visible spectrophotometer CO1
4, Calibration of FTIR spectrophotometer COl
5. Calibration of GC instrument COo2
6. Calibration of HPLC instrument CO2
7. Cleaning validation of any one equipment CO2
8. Impurity profiling of drugs , co2
S. Assay of official compounds by different titrations CO3
10. Assay of official compounds by instrumental techniques. | . CO3
11. Estimation of riboflavin/quinine sulphate by fluorimetry CO3
12. Estimation of sodium/potassium by flame photometry - CO3
13. Quantitative determination of hydroxyl group. CO4
14. Quantitative determination of amino group . CO4
15. Colorimetric determination of drugs by using different | = . CO4
reagents | '
Textbooks
1. Analysis of drugs in Biological ﬁuids- joseph Chamberlain, 2 nd Edition.CRC Press,

Newyork. 1995. ; '
Principles of Instrumental Analysis- Doglas A Skoog, F.James Hbllcr, Timothy A. Nieman,

2
5 th edition, Easternpress, Bangalore, 1998.

3. Pharmaceutical Analysis—Higuchi, Brochmman and Hassen, 2 nd Edition, Wiley -
Interscience Publications, 1961. ) .

4. Pharmaceutical Analysis- Modern methods— Part B- JW Mgnson, Volume 11, Marcel
Dekker Series LT ‘ ‘

5. Practical HPLC method Development — Snyder, Kirkland, Glaich, 2nd Edition, John Wiley
& Sons, New Jercy. USA. |

6. Chromatographic Analysis of Pharmaceuticals — John A Adamovics, 2 nd Edition.

Reference Books |

1.
2. United States Pharmacopocia

3. ICH, USFDA & CDSCO Guidelines.

Indian Pharmacopoeia

Chairperson

Board of Studies

Chairperson
1 s med AF ioc (AIPS

AvanthilnstituteofPharmaceuticalSciencés(Autonomous)

KBRS Insitte of Phamiacepgpsgiences (A
Cherukupally (V), Bhogapuram Manda
Vizlanagaram Dt.,- 531162
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'R25MPT106

AIPSIRZSIMPYIRZSMPTI06|AdvanccdDrugDeliverySystcmsPractical
ADVANCED DRUG DELIVERY SYSTEMS PRACTICAL 0 0 6 3

Course Objectives:

*  To understand the design principles and evaluation methods of various advanced drug delivery
systems (SR/CR, osmotic, gastro-retentive, mucoadhesive, transdermal).
* To gain hands-on experience in the formulation and evaluation of novel and modified release

dosage forms,
* To perform pre-formulation, micromeritic, and dissolution s

dies to establish rclationships

between formulation variables and drug release kinetics.
* To apply mathematical models (Higuchi, Peppas, Hixson-Crowell, etc.) to interpret in-vitro

drug release data.
* To develop skills in using formulation approaches to optimize bioavailability, stability, and

patient compliance.

Course Qutcomes
At the end of the course, studeﬁts will be able tc:
Mapping with POs and PSOs
Course Code - Course Outcomes (COs) =|alel=lalzlz]s DOK
QIQI9IC(Q(olRA
S R N - - N G
Perform  in-vitro  dissolution
R25C0106.1 studies for cc?ntrolled/spstamed 31 B 5 O T A B S (R I 0
release formulations and interpret
release patterns.
R25C0106.2 Able to Formulate and Evaluate 3213 |-[1]2]1]L2L3
Tablets .

: Able to Formulate and Evaluate : -
R2;CO100.3, different Drug Delivery Systems. Sl ot L B i 0 W W L Y £ B Y 6
R25C0O106.4 Identify the Drug Release kinetics 32 [ 3 e o Laia

models.
Board of Studies: Pharmacy |
Approved in BOS No: 01, 227 October, 2025
Approved in ACM No: 01
COURSE CONTENT :
S.No Name of the Experiment Course Outcome

L Perform In-vitro dissolution profile of CR/ SR marketed CO1

formulation.

2, Formulation and evaluation of sustained release matrix COo1

1“BOS Pagel
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tablets.
Formulation and evaluation osmotically controlled DDS, co2
4. Preparation and evaluation of Floating DDS- hydro
dynamically balanced DDS. ’ Co2
S, Formulation and evaluation of Muco-adhesive tablets, cO2
6. Formulation and evaluation of transdermal patches. CO3
2. Carry out pre-formulation studies of tablets and study the effect c
of compressional force on tablets disintegration time. 03
8. Study of Micromeritic properties of powders and granulation. CO4
. Study the effect of binders and the effect of particle size on CO4
dissolution of a tablet.
10. Heckel plot, Higuchi and Peppas plot and determine similarity co4
Factors. '
Textbooks:

1. Leon Lachman, Herbert A. Lieberman, Joseph L. Kanig — The Theory and Practice of
“Industrial Pharmacy, CBS Publishers. T o7 |
2. Y. W. Chien — Novel Drug Dcli\}ery Systems, CRC Press.

3. Vyas, S.P. & Khar, RK. — Controlled Drug.Delivery: Concepts and Advances, Vallabh

Prakashan. :
4. Robinson, J.R., Lee, V.H.L. — Controlled Drug Delivery: Fundamentals and Applications,
Marcel Dekker.

Reference Books: ‘, gL
1. Banker, G.S. & Rhodes, C.T. — Modern Pharmaceutics, CRC Press.
2. Brahmankar, D.M. & Jaiswal, S.B. — Biopharmaceutics and Pharmacokinetics: A Treatise,

Vallabh Prakashan.

|

3. Jain, N.K. - Controlled and Novel Drug Delivery, CBS Publishers.
4. Allen, L.V., Popovich, N.G., Ansel, H.C. — Ansel’s Pharmaceutical Dosage Forms and

Drug Delivery Systems, Lippincott Williams & Wilkins.

-—’-——'——
Chajrperson-
Board of Studies
Chairperson
Board of Studies (Al PS)

Avanthi nstitute of Pharmaceutical Sciences ('

Cherukgp‘ally (V), Bhogapuram Manga,
Vizianagaram Dt.,- 531162

* AvanthilnstituteofPharmaceuticalSciences(Autonomous) 1 1%BOS
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AIPS]RZSIMPYIRZSMPTI08]Research Paper Writing

R25MPT108 RESEARCH PAPER WRITING 45" 07001 0
(M.PHARM COMMON FOR ALL SPECIALIZATIONS)
Coursc Objectives:

*  To understand the essentials of writing skills and their level of readability.
* To learn about what to write in each section.
*  To ensure qualitative presentation with linguistic accuracy,

Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs

Course :
Code Course Outcomes (COs) 8 2 8 3 e g 5| 8| DOK
ol IR R - - O IS I
Understand  the significance of
R25CO108.1 | writing skills and the level of| 1 2 < S el s Y D A 1o 0nd 7 Gl s & 1) g
readability.
R25C0108.2 |Analyze and write title, abstract, 1 2 3 - " 2 2 1 LLL2,
different sections in research paper L3
R25C0108.3 |Develop the skills needed while 1 2 3 & . 2 li'g 111 2,13

writing a research paper

Able to develop and' apply key
academic writing skills to construct
clear, concise, and impactful Titles,
Abstracts, and Introductions = for 1 2 3
research papers, demonstrating the
ability to attract readers, summarize|'
core findings, and establish research
context effectively.

R25C0108.4 - w0 20 20 P L | B3 T ]

Able to use appropriate academic
language and style to accurately
formulate the methodology, clearly| ‘ 1415
R25C0108.5 | present Results, logically construct| 1 2 3 - - 2| 2wt 1:6 3
Arguments, and effectively draw
valid conclusions in  research
writing,

SYLLABUS

UNIT I: ‘ ‘ | ; ; 10 Hours
Overview of a Research Paper- Planning and Preparation- Word Order- Useful Phrases -

Breakingup Long Sentences-Structuring Paragraphs and Sentences-Being Concise and Removing

Redundancy -Avoiding Arhbiguity.
| CO’s-CO1

Self Learning topics: Examples of effective vs. ‘poor research paper planning, Excrcises. on
improving word order and sentence clarity, Identifying and breaking long, complex sentences into

shorter ones.
UNIT II: 10 Hours

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 1
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Essential Components of a Research Paper- Abstracts- Building Hypothesis-Research Problem -
Highlight Findings- Hedging and Criticizing, Paraphrasing and Plagiarism, Cauterization
C0O’s-CO2

Self Learning topics: Common pitfalls in defining a research problem, Hedging phrases in
academic writing (e.g., “suggests that”, “may indicate”), Identifying plagiarism vs. acceptable
paraphrasing.

UNIT III: ‘ 10 Hours
Introducing Review of the Literature — Methodology - Analysis of the Data-F indings - Discussion-

Conclusions-Recommendations.
CO’s-CO3

Self Learning topics: Steps to conduct a literature review (sources, search engines, databases),
Comparing qualitative vs. quantitative methodologies,Tools for data analysis (SPSS, Excel, R
basics). ’ ‘

UNIT IV: ' ' 8 Hours

Key skills needed for writing a Title, Abstract, and Introduction
! CO’s-C0O4,

Self Learning topics: Characteristics of an impactful research title, Common errors to avoid in
writing an abstract, Strategies for writing a strong introduction. 4

UNIT V: i 7 Hours
Appropriate language to formulate Methodology, incorporate Results, put forth Arguments and

draw Conclusions.
CO’s-CO5

Self Learning topics: Neutral and objective ways to report results, Building logical arguments with
evidence, Transition words for coherence. : : :

Board of Studies: Pharmacy ‘
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01

Text Books : \ ‘ !
1. Goldbart R (2006) Writing for Science, Yale University Press (available on Google Books)

Model Curriculum of Engineering & Technology PG Courses [Volume-I].

2. Day R (2006) How to Write and Publish' a Scientific Paper, Carhbridgc University Press.

3. Highman N (1998), Handbook of Writing for the Mathematipal Sciences, SIAM.
Highman"sbook Adrian Wallwork , English for Writing Research Papers,‘ Springer New
York Dordrecht Heidelberg London, 2011,

Web References
1.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS | Page 2
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Assessment Pattern:
1. Evaluated for a total of 100 marks.
2. A student can select 2 articles of his/her choice with a minimum of 01 review or research

article per semester. Each article publication shall be evaluated by the concerned teacher
for 50 marks, totaling to 100 marks.

H A w M
it
Chaifperson
BD%MS §tudies
n
Board of Studies (AIPS)

Avanthi Institute of Pharmacertical Sciences (4
es (A)
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AIPS|R25|MPY|R25MPT201] Molecular Pharmaceutics-(Nano Technology & Targeted DDS)

R25MPT201

MOLECULAR PHARMACEUTICS (NANO TECHNOLOGY & TARGETEDDDS) 4 0 0 4

‘Course Objectives:

*  To understand the principles and biological basis of targcted drug delivery systems.

» To explore the types, preparation techmques and evaluatlon methods for nanocamers and

vesicular drug delivery systems.
*  To analyse strategies for site-specific drig delivery, especially to the brain and tumours,

* To understand the role of monoclonal antibodies, gene therapy, and nucleic acid-based

therapeutics:

+  To gain insight into pulmonary and nasal delivery platforms and thelr relevance in modem

1%t BOS

pharmaceutxcs
Course Outcomes
Atthe end of the course, students w1]1 be able to: VA RO {
| Mapping with POs and PSOs
Course ; e L S A Ea :
Cade Course Outcomes (COs) = 8 2 8 g g § :‘9: DOK
' RO ed] IV o FGL T - B -l ol L 5
: Explain the fundamental concepts, ;
RZSMIPHZOI need, and principles of targeted drug | 3 3 3 1 1 - 2 1 L1, L2
; | delivery
Assess the potential of emerging
., | nanocarriers and lipid-polymer
R25MPH201 | systems. Compare traditional and 4 W i Tl TRl Bt K] Wt el 21 W o
2 | next-generation nanocarriers in ‘ L3
terms of efficiency, stability, and
clinical translation. ‘
.- - |-Illustrate the Preparation techniques A DG
R25MPH201 | and Evaluation parameters of
e © ’| microcapsules- - and mxcrospheres, 3 3 3 L1 3 = 2 1 | L2,1L3
Monoclonal Antibodies etc. ;
Evaluate the role of nanocarriers in
. enhancing pulmonary and nasal
R25MPH201 | delivery efficiency. Discuss and
4 interpret regulatory considerations 33 <31 Kt 0 e b '1 L3, L4v
and bioequivalence requiréments of |
inhalation products. | \ 4
Assess the role of liposomal gene i
delivery and novel nucleic acid- -
: ‘ based systems like siRNA, aptamers !

; Critically  discuss  regulatory, ‘ GOk
R25M;’HZOI ethical, and clinical trial challenges | 3 |' 3 3 s g | Bil B, M S | L4, L5,
R assocxated with gene therapy. L6

' fAvanthiInstitute of Pharmaceutical Sciences (Autonomous) ‘* Page 1
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SYLLABUS
UNIT I: : 10 Hours

Targeted Drug Delivery Systems: Concepts, Events and biological process involved in drug

targeting. Tumour targeting and Brain specific delivery.
CO’s-CO1

Self Learning topics: Recent patents in tumour-targeted nanomedicine, Role of receptors (e.g.,
folate, transferrin) in targeting, Mechanisms of drug release in targeted therapy.

UNIT II: ; 10 Hours
Targeting Methods: Active and Passive Targeting. Introduction, preparation and
Characterization of Nano Particles: Polymeric & solid lipid nanoparticles & Liposomes: Types,

preparation and evaluation: Stimuli Responsive and Smart Drug Delivery Systems.
CO’s-C0O2

Self Learning topics: Role of PEGylation in nanocarner stealth properties, Case studies of polymeric
nanoparticles (e.g., PLGA, chitosan).

UNIT III: 10 Hours
Micro Capsules / Micro Spheres: Types, preparation and' evaluation of Menoclonal Antibodies;
Preparation, Characterization and applications of Niosomes, Aquasomes, Phytosomes,

Electrosomes, Transferosomes, Exosomes and Ethosomes.
CO’s-CO3

Self Learning topics: Industrial scale-up techniques for microspheres, Stability concerns in vesicular
systems, Thermosensitive liposomes and applications in hyperthermia.

UNIT IV: - 8 Hours
Pulmonary Drug Dehvery Systems: Aerosols, propellants, Containers Types, preparation and

evaluation.
Intra Nasal Route Delivery systems: Types, preparation and evaluation, Nanocarriers in Naso-

Pulmonary Delivery. Regulatory Considerations and Bioequivalence of Inhalation Products.

| : CO’s-CO4
Self Learning topics: Smart inhalers and digital drug delivery systems, Dry powder inhaler (DPI)
formulation case studies, Role of surfactants in nasal drug absorption. )

UNIT V: | | 7 Hours
Nucleic acid based therapeutic delivery system: Gene therapy, introduction (ex-vivo & in-vivo
gene therapy). Potential target diseases for gene therapy (inherited disorder and cancer). Gene
expression systems (viral and nonviral gene transfer). Liposomal gene delivery systems. Regulatory
and Ethical Issues in Gene Therapy, Clinical Trial Challenges.

Biodistribution and Pharmacokinetics: knowledge of therapeutic antisense molecules and

~ aptamers as drugs of future.
CO’s-CO5

Self Learning toplcs FDA-approved gene therapy products, Advances in mRNA delivery systems,
Ethical controversies and public perception of gene editing.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1=« BOS Page 2
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SYLLABUS :
UNIT I: ' 10 Hours
Targeted Drug Delivery Systems: Concepts, Events and biological process involved in drug

targeting. Tumour targeting and Brain specific delivery.
CO’s-CO1

Self Learning topics: Recent patents in tumour-targeted nanomedicine, Role of receptors (e.g.,
folate, transferrin) in targeting, Mechanisms of drug release in targeted therapy.

UNIT II: ; 10 Hours
Targeting Methods: Active and Passive Targeting. Introduction, preparation and

Characterization of Nano Particles: Polymeric & solid lipid nanoparticles & Liposomes: Types,

preparation and evaluation: Stimuli Responsive and Smart Drug Delivery Systems.
‘ CO’s-C02

Self Learning topics: Role of PEGyIatlon in nanocamcr stealth properties, Case studies of polymeric
nanoparticles (e.g., PLGA, chltosan)

UNIT II: ‘ 10 Hours
Micro Capsules / Micro Spheres: Types, preparation and' evaluation of Monoclonal Antibodies;
Preparation, ~Characterization and. applications of Niosomes, Aquasomes, Phytosomes,

Electrosomes, Transferosomes, Exosonies and Ethosomes.
: CO’s-CO3

Self Learning topics: Industrial scale-up techniques for microspheres, Stability concerns in vesicular
systems, Thermoscnsitivc liposomes and applications in hyperthermia. )

UNIT IV: 8 Hours
Pulmonary Drug Delivery Systems. Aerosols, propellants, Containers Types, preparation and

evaluation.
Intra Nasal Route Delivery systems: Types, preparation and evaluation, Nanocarriers in Naso-

Pulmonary Delivery. Regulatory Considerations and Bioequivalence of Inhalation Products.

i : CO’s—CO4
Self Learning topics: Smart inhalers and digital drug delivery systems, Dry powder inhaler (DPI)
formulation case studies, Role of surfactants in nasal drug absorption.

UNIT V: ‘ ' 7 Hours
Nucleic acid based therapeutic delivery system Gene thcrapy, introduction (ex-vivo & in-vivo

gene therapy). Potential target diseases for gene therapy (inherited disorder and cancer). Gene
expression systems (viral and nonviral gene transfer). Liposomal gene delivery systems. Regulatory
and Ethical Issues in Gene Therapy, Clinical Trial Challenges.

Biodistribution and Pharmacokinetics: knowledge of therapeutic antisense molecules and
aptamers as drugs of future. ' ‘ | |
- | ! CO0’s-CO5
Self Learning topics:FDA-approved gene therapy products, Advances in mRNA delivery systems,
Ethical controversies and public perception of gene editing.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS Page 2
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Board of Studies: Pharmacy
Approved in BOS No: 01, 22 October, 2025
Approved in ACM No: 01

Text Books
1. Y W. Chien, Novel Drug Delfvery Systems, 2nd’ edition, revised and expanded, Marcel

Dekker, Inc., New York, 1992.
2. S.P. Vyas and R.K. Khar, Controlled Drug Delivery - concepts and advances, Vallabh

Prakashan, New Delhi, First edition 2002.
3. N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors, New Delhi,
First edition 1997 (reprint in 2001).
4. Torchilin V, Amiji M — Handbook of Nanoparticles for Pharmaceutical Applications.
Reference Books ‘ '
1. Kumar MNVR — Polymeric Nanopartiélcs: Production, Characterization and Applications.
2. Chowdary KP, Varma KS — Pharmaceutical Technology: Novel Drug Delivery Systems.
3. Khan AY, Vyas A, Gupta S — Drug Delivery: Principles and Appiications.
Web References ; DA o

VAN

EE

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)
L1 35% i GO
L2 SR 40% : e
L3 ' 25% | 25%
L4 i ‘ 35%
Ls R - 25%
L6 15%
Total (%) ' 100% i 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1. Remember

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 3
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1. Define targeted drug delivery systems. List different targeting strategies used in site-specific

drug delivery.
2. Describe the c]assﬁ' cation of hposomes based on structure and composition.

L2. Understand
1. Explain the biological processes that influence the efficiency of drug targctmg, with emphasis on

tumour and brain-specific delivery. :
2. Describe the role of polymers and surfactants in the formulation of nanoparticles and vesicular drug

delivery systems. * : o
3. Discuss the principles and process of gene therapy. Differentiate between ex vivo and in vivo

approaches.
L3. Apply
Explain the step-by-step procedure for the preparation and evaluation of polymenc nanoparticles

used in targeted therapy.
2. Describe the formulation of a nasal drug delivery system for systemic delivery of peptides. Include

anatomical and physiological considerations. :
3. Illustrate how monoclonal antibodies can be used in targeted drug dchvcry Include real-world

applications in cancer therapy.

L4. Analyze
1. ' Compare the mechanisms, advantages, and limitations of Aquasomes, Phytosomes, and
Electrosomes in drug delivery.
2. Analyze the structural and functional differences between liposomes and niosomes and thelr 1mpact
on drug release. '

3. Distinguish between various pulmonary delivery devices (MDI, DPI, nebulizers) in terms of
formulation components and performance.

L5. Evaluate
1. Evaluate the impact of liposomal gene delivery systems on biodistribution and pharmacokinetics.

Support your answer with examples.
2. Critically assess the challenges associated with the use of nucleic acld-based therapeutics in clinical

settings. |
3. ' Discuss the ethical and regulatory consxderanons of gene therapy and their influence on therapeutic
development.
L6: Create

1. Design a multifunctional nanoparticle system for co-delivery of a chemotherapeutlc drug

and siRNA. Include targeting, release mechanism, and delivery route.
2. Propose a smart drug delivery system for chronic brain disease using a nanocarrier. Justify

your design based on BBB permeability and targeting efficiency.
3. Construct a framework for evaluating the success of a newly developed pulmonary

nanoparticle formulation intended for COPD treatment. \\{)
OuJ Q~J""

rperson
Board of Studies
Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (A)

Cherukupally (V), Bhogapuram Mandal
Vizianagaram Dt.,- 531162
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AIPS|R25|MPY|R25MPT202| Advanced Biopharmaceutics & Pharmacokinetics

Course Objectives:

- To apply biopharmaceutic principles in drug formulation and product design.

«  To analyze pharmacokinetic models, parameters, and drug interactions.

0.

4

«  To evaluate drug product performance through bioavailability and bioequivalence studies.

« To ecxplore applications of pharmacokinetics in modified-rclcase, targeted, and
biotechnological drug products.
Course Outcomes i
At the end of the course, students will be able to: -
: Mapping with POs and PSOs
Course '
Code Course Qutcomes (CQs) = 8 2 8 g g é § DOK
TET TR T T - VR Y-V - -
Explain . the mechanisms and
factors influencing gastrointestinal
drug  absorption,  dissolution,| - i ‘
R251;/IfH20 dosage form performance,| 3 [ 3 3 1 1 - 2 | L1 L2
K transport models, and first-pass
metabolism for optimizing oral
drug delivery
Assess biopharmaceutic factors,
dissolution testing, and IVIVC to
RZSS/I;’I-DO optimize drug product design,( 3 | 3 3 L lit= =112 1 Lli;"z’
i stability, and in vitro performance -
for improved bioavailability.
Apply pharmacokinetic models,
' nonlinear  kinetics, and drug :
R25r2\4§’H20 interaction principles. for'clinical|85[2 /35 . glufentplaay V| 2| i e LT s, 13
) use in therapeutic drug monitoring '
and dose optimization.
Evaluate bioavailability,
bioequivalence, BCS, and
R25MPH20 | permeability studies to ensure ; ‘
24 therapeutic equivalence, regulatory Sl 2 0 ] X 2 1] L3, L4
compliance, and clinical relevance
of drug products
Integrate PK/PD - principles ' with
advanced . drug delivery,
RZSI;{;’HZO biotechnology products, and TDM| 3 | 3 f 3 [ .- [ 1 | - [ 2 [ 1 L4i§5f
y to optimize individualized therapy
and clinical outcomes.
1t BOS Page 1
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‘ SYLLABUS
UNITI: 10 Hours

Drug Absorption from the Gastrointestinal Tract: Gastrointestinal tract, Mechanism of drug
absorption, Factors affecting drug absorption, pH partition theory of drug absorption.

Formuulation and physicochemical factors: Dissolution rate, Dissolution process,
Noyes—Whitney equation and drug dissolution, Factors affecting the dissolution rate.

Gastrointestinal absorption: role of the dosage form: Solution (elixir, syrup and solution) as a
dosage form, Suspension as a dosage form, Capsule as a dosage form, Tablet as a dosage form,
Dissolution methods, Formulation and processing factors, Correlation of in vivo data with in vitro
dissolution data.

Transport model: Permeability ‘Solubility-Charge State and the pH Partition Hypothesis,
Properties of the Gastrointestinal Tract (GIT), pH Microclimate Intracellular pH Environment,
Tight-Junction Complex.

CO’s-CO1

Self Learning topics: Anatomy & physiology of the GIT relevant to drug absorption, Mechanisms
of drug transport and factors influencing absorption, Dissolution testing methods (USP apparatus
I-IV) and IVIVC, Role of first-pass metabolism in limiting oral bioavailability.

UNIT 1I: ' 10 Hours
Biopharmaceutic considerations in drug product design and In Vitro Drug Product Performance:
Introduction, biopharmaceutic factors affecting drug bioavailability, rate-limiting steps in drug
absorption, physicochemical nature of the drug formulation factors affecting drug product
performance. ;

Drug permeability, in vitro: dissolution and drug release testing, compendial methods of
dissolution, alternative methods of dissolution testing, meeting dissolution requirements, problems
of variable control in dissolution testing performance of drug products. In vitro—in vivo correlation,
dissolution profile comparisons, drug product stability, considerations in the design of a drug
product.

CO’s—CO2

Self Learning topics: Bioavailability & Absorption factors, In vitro testing & dissolution methods,
IVIVC & dissolution profile comparison, Drug product design & stability.

UNITIL: | ‘ ‘ 10 Hours
Pharmacokinetics: Basic considerations, pharmacokinetic models, compartment modeling: one
compartment model- IV bolus, IV infusion, extra vascular.

Multi compartment model: two compartment - model in brief, non-linear pharmacokinetics:
cause of non-linearity, Michaelis—-Menten equation, estimation of kmax and vmax.

Drug interactions: introduction, the effect of protein- binding interactions,the effect of tissue-
binding interactions, cytochrome p450-based drug interactions, drug interactions linked to
transporters.

Clinical applications of PK (therapeutlc drug monitoring, dose adjustment)

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS ' Page 2



AIPS|R25|MPY|R25MPT202| Advanced Biopharmaceutics & Pharmacokinetics
CO’s-CO3

Self Learning topics: Pharmacokinetic models — one & two-compartment, linear vs. nonlinear, Key
PK parameters — clearance, half-life, Vd, AUC, MRT, Nonlinear kinetics — Michaelis-Menten,
causes of non-linearity, Drug interactions — protein binding, tissuc binding, CYP450 & transporters.
UNIT IV: 8 Hours
Drug Product Performance, In Vivo: Bioavailability and Bioequivalence: drug product
performance, purpose of bioavailability studies, relative and absolute availability. methods for
assessing bioavailability, bioequivalence studies, design and evaluation of bioequivalence studies,
study designs, crossover study designs, evaluation of the data, bioequivalence example,
Bioequivalence of narrow therapeutic index (NTI) drugs, study submission and drug review
process. biopharmaceutics classification system, methods. Permeability: In vitro, in-situ and In-
vivo methods. generic biologics (biosimilar drug products), clinical significance of bioequivalence
studies, special concerns in bioavailability and bioequivalence studies, generic substitution.

: : CO’s-CO4
Self Learning topics: Bioavailability & Bioequivalence basics — definitions, relative vs. absolute,
influencing factors, Study designs & evaluation — crossover, data analysis, regulatory aspects.

UNIT V: 7 Hours
Application of Pharmacokinetics: Modified-Release Drug Products, Targeted Drug Delivery
Systems and Biotechnological Products. Introduction to Pharmacokinetics and pharmacodynamic,
drug interactions. Therapeutic drug monitoring (TDM) and individualized dosing strategies.
Pharmacokinetics and pharmacodynamics of biotechnology drugs. Introduction, Proteins and
peptides, Monoclonal antibodies, Oligonucleotides, Vaccines (immunotherapy), Gene therapies.

‘ CO’s-COS
Self Learning topics: PK/PD relationship & drug interactions — modeling, simulation, clinical

impact, Modified-release & targeted  delivery systems — design . principles, applications,
Pharmacokinetics of biotech drugs — proteins, peptides, mAbs, oligonucleotides, Advanced

therapies — vaccines, gene therapy, immunotherapy, regulatory concermns.

Board of Studies: Pharmacy
Approved in BOS No: 01, 227 October, 2025

Approved in ACM No: 01

Text Books
1. Biopharmaceutics and Clmlcal Pharmacokmetlcs by Milo Gibaldi, 4th edition, Philadelphia,
Lea and Febiger, 1991 |
2. Biopharmaceutics and Pharmacokinetics, A. Trcatlsc D M. Brahmankar and Sunil B.
Jaiswal., VallabPrakashan, Pitampura, Delhi.
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Applied Biopharmaceutics and Pharmacokinetics by Shargel. Land YuABC, 2ndedition,
Connecticut Appleton Century Crofts,

Textbook of Biopharmaceutics and Pharmacokinetics, Dr. Shobha Rani R. Hiremath,Prism
Book .

Pharmacokinetics by Milo Gibaldi and D. Perrier, 2nd edition, Marcel Dekker Inc.,.New

York, 1982.

Reference Books

L

Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick, James. G.Boylan,
Marcel Dekker Inc, New York, 1996 12. '

Basic Pharmacokinetics, 1 st edition, Sunil S JambhekarandPhilip J Breen, pharmaceutical
press, RPS Publishing,2009.

Absorption and Drug Development- Solubility, Permeability, and Charge State, Alex
Avdeef, John Wiley & Sons, Inc,2003.

Web References

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% -
L2 - 40% | g s
L3 25% 25%
14 S . 35%
LS | == ‘ 25%
L6 ‘ i AR T R 15%

Total (%) 100% 74, (1t | . 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1. Remember

1

Define drug absorption.

2. List the mechanisms of drug absorption from the gastromtestmal tract.

Dy

State the factors affectmg drug absorption.
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10.
11.
12.
13
14.
15.

16

18.
19.
20.
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Define the pH partition theory of drug absorption.

Recall the Noyes—Whitney equation for drug dissolution.

List the factors affecting the dissolution rate of drugs.

Name the types of dosage forms that influence gastrointestinal absorption.
Identify examples of solutions used as dosage forms (e.g., elixir, syrup, solution).
Recall the advantages of suspensions as dosage forms for absorption.

State the role of capsules in drug absorption.

Recall the role of tablets in gastrointestinal drug absorption.

List different dissolution methods used in drug testing.

State formulation and processing factors affecting drug dissolution.

Define in vitro—in vivo correlation (IVIVC).

Recall the transport model based on permeability, solubility, and charge state.

. List the properties of the gastrointestinal tract relevant to drug absorption.
17,

Define pH microclimate in the gastrointestinal environment.

Recall the role of intracellular pH environment in drug absorption.
State the significance of tight-junction complexes in drug transport.
Define first-pass metabolism.

L2. Understand

g -0 o S o b g

00

9;

10.
11,

12.
13.
14.
15:
16.
17.
18.
19.
20.

Explain the mechanism of drug absorption across the gastrointestinal tract.

Discuss the major factors affecting drug absorption from the GIT.

Explain the concept of pH partition theory in relation to drug absorption.

Summarize the role of dissolution rate in drug absorption.

Describe the Noyes—Whitney equation and its application in drug d|ssolutlon

Explain the factors affecting the dissolution rate of drugs. ‘

Differentiate between solutions, suspensions, capsules, and tablets in terms of their
gastrointestinal absorption.

Describe the significance of d.iss'olution methods in predicting drug absorption.

Explain the correlation between in vivo data and in vitro dissolution data.

Summarize the transport model with respect to permeability, solubility, and charge state.
Explain the importance of GIT properties such as pH microclimate, intracellular pH, and
tight-junction complex in drug absorption.

Discuss biopharmaceutic factors affecting drug bioavailability.

Explain the rate-limiting steps in drug absorption with examples.

Describe how the physicochemical nature of a drug affects product performance
Differentiate between compendial and alternative dissolution testing methods.

Explain the problems of variable control in dissolution testing.

Summarize the importance of in vitro—in vivo correlation (TVIVC).

Discuss the significance of dissolution profile comparison in drug product evaluation.
Explain why drug product stability is an important factor in formulation design. ‘
Describe the major considerations in the design of a drug product with respect to
biopharmaceutic performance

L3. Apply

1

Apply your knowledge of biopharmaceutic factors to explain how solubility and
permeability influence the oral bioavailability of a new drug.
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2. Apply the concept of rate-limiting steps to predict absorption patterns for a highly lipophilic
but poorly soluble drug.
3. Given the physicochemical properties of a drug (pKa, solubility, partition coefficient), apply
your knowledge to predict its in vivo performance.
4. Apply compendial and alternative dissolution mcthods to evaluate the performance of two
different tablet formulations.
5. Given dissolution profile data, apply comparison techniques to assess equivalence between
two drug products.
' 6. Apply the concept of IVIVC (In vitro—In vivo correlation) to predict clinical performance of
a drug based on dissolution data.
7. Apply stability considerations to recommend formulation strategies for a moisture-sensitive
drug. )
L4. Analyze
1. Analyze the differences between IV bolus, IV infusion, and extravascular admmlstranon
using the one-compartment model.
2. Compare one-compartment and two-compartment pharmacokinetic models in terms of drug
distribution and elimination.
3. Examine the causes of non-linearity in pharmacokmctlcs and analyze how they impact
. dose-response relationships. ‘
4. Analyze the Michaelis-Menten equation to interpret nonlinear drug kinetics and explain the
significance of Vmax and Km in dosage adjustment.
5. Compare protein-binding and tissue-binding drug mteractlons and analyze their impact on
pharmacokinetic parameters.
6. Analyze the role of cytochrome P450-based interactions in altenng drug metabolism and
therapeutic outcomes.
L5. Evaluate
1. Critically evaluate the purpose and limitations of bioavailability studies in ensuring
therapeutic drug performance. ‘
2. Assess the relative importance of absolute vs. relatlve bloavanlablhty in clinical decision-
making. !
‘3. Evaluate the strengths and wcakncsscs of dlffcrcnt methods used for assessing
bioavailability. :
4. Critically appraise the design and evaluatxon of bioequivalence studies, focusing on

crossover study designs. ‘ -

Judge the regulatory importance of bioequivalence data subrmssxon in the drug review

process. '

Assess the clinical significance of the Biopharmaceutics Classification System (BCS) in
predicting bioavailability and guiding drug approval.

Evaluate the appropriateness of different permeability assessment mcthods (in vitro, in situ,

in vivo) in drug development.

Critically analyze the challenges in establlshmg bioequivalence for generic biologics
(biosimilars). ‘ ]

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1=t BOS Page 6



AIPS|R25|MPY|R25MPT202| Advanced Biopharmaceutics & Pharmacokinetics

L6: Create

1. Design a modified-release drug product strategy for a drug with a short half-life and high

first-pass metabolism, justifying formulation and pharmacokinctic considerations.

2. Evaluate the effectivencss of targeted drug delivery systems in minimizing systemic toxicity

compared to conventional dosage forms.

3. Propose a pharmacokinetic-pharmacodynamic model to optimize dosing regimens for

monoclonal antibodies, considering their unique absorption and clearance patterns.

4. Critically appraise the challenges of applying conventional PK principles to proteins and

peptides, and recommend strategies to improve their oral bioavailability.

5. Design an integrated delivery approach for oligonucleotides or gene therapies, accountmg

for stability, distribution, and intracellular delivery barriers.

»r

Hoqovent

—

Chairperson
Board of Studies

Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (A)

Charukupally (V), Bhogapuram Mandal
Vizianagaram Dt.,- 531162
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R25MPT203 COMPUTER-AIDED DRUG DELIVERY SYSTEMS 4 004

Course Objectives
+ To introduce the usc of modemn computing tools in drug discovery, design, and development.
* To understand simulation, modeling, and artificial intelligence in optimizing formulations.

» To equip students with practical insights into software applications and digital innovations in

drug delivery.

Course Outcomes

Mapping with POs and
PSOs

Course Code Course Qutcomes (COs) iy D O Y () DOK
o |lo(922]9
A A IAIAlElR

R25 C0203.1| Explain the fundamentals of computational 3 2 (21|21 1,2

modeling in pharmaceutical sciences.

R25 C0203.2| Simulate and predict drug disposition parameters | 2 | 2 [3|2]|3(2| L2, 13
using software tools.

R25 C0O203.3| Apply design of experiments and optimization| o 3.]31232] 213
in formulation development.

R25 C0203.4| Integrate in-silico tools to support = ‘ 2 2413213211314
biopharmaceutical and pharmacokinetic studies. |

|

R25 CO203.5| Recognize the role of Al, robotics,‘and digital 1 2. |38 a3l 1516
‘ systems in modern drug delivery.

- SYLLABUS
Unit I: | ' Al 10 Hours
Introduction to Cdmpu.ter-Aided Drug Delivery: Evolution and need for computational
tools in pharmaceutical research. Introduction to computer-aided drug design (CADD) and drug
delivery. Overview of modeling approaches: mechanistic vs empirical. Quality-by-Design (QbD)
and ICH Q8-Q10 guidelines in formulation .optimizatl;on. Regulatory expectations in computational

submissions.
‘ CO’s-CO1
Self learning Concepts: Trace the historical development of computational tools in drug discovery

. and delivery. Investigate key milestones in pharmaceutical computational technology.

* Avanthi Institute of Pharmaceutical Sciences (AUTONOMOUS) 1"BOS Pagel
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Unit II: 8 Hours
- Computational Pharmacokinetics and ADME Prediction: In-silico prediction of ADME
properties. Modeling tools for absorption, metabolism, transporters (c.g., P-gp, BCRP). Basics of
pharmacokinetic software (e.g., GastroPlus™, Simcyp™ — case study-based). Use of snmphf ed
case examples for software simulations. '
CO’s-CO2

Self learning Concepts: Explore computational methods and free online tools (Swiss ADME,
pkCSM) for predicting drug absorption, metabolism, and excretion properties. Study the role of
transporters like P-gp and BCRP in drug disposition and how modeling predicts their effect on
bioavailability. |
Unit III: : AT | 8 Hours
Formulation Design and Optimization using Software Tools: Introduction to software like
Design Expert™, JMP™, Minitab™, Factorial designs, response surface methodology, Box-
Behnken design. Case studies on optimization of nanoparticles, emulsions, tablets. Inclusion of
recent trends: 3D printing-assisted formulation design.

: ! ‘ : CO’s-CO3
Self learning Concepts: Study the features and applications of Design Expert™, JMP™, and
Minitab™ for implementing Design of Experiments in pharmaceutical formulations. DoE
Techniques: Learn factorial designs, response surface methodology, and Box-Behnken design for
optimizing formulation variables. Recent Trends in Design: Explore 3D printing-assisted

formulation design and its integration with modern optimization techniques.
Unit IV: A 10 Hours

In-Silico Biopharmaceutics and Virtual Trials: Biopharmaceutics Classification System (BCS)
and bioavailability modeling, Virtual bioequivalence trials and blowaxvcrs IVIvC concepts with

simulation examples, Integration with eCTD submlss1ons

CO’s-CO4
Self learning Concepts: BCS and Bioavailability Modeling: Learn the principles of the
‘Biopharmaceutics Classification System (BCS) and how in-silico tools model oral drug absorption
and bioavailability. Virtual Bioequivalence & Biowaivers: Explore the concept of virtual
bioequivalence trials, regulatory requirements, and conditions for biowaivers. IVIVC with
Simulations: Understand in-vitro/in-vivo correlation (IVIVC) models and perform simulation-based
examples for drug dissolution and absorption prediction. Integration with eCTD: Study how in-
silico biopharmaceutics data is compiled and integrated into electronic Common Technical
Document (¢CTD) submissions for regulatory approval. ‘

Unit V: it - i ‘ e 10 Hours
Artificial Intelllgcncc, Machme Learning & Automatlon in Drug Dellvery‘ Basics of
AUML in drug design and DDS. Case studies on Chat GPT, DeepMind, Alpha Fold in pharma.
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Introduction to pharmaceutical robotics and automation tools. Computational Fluid Dynamics
(CFD) and applications in drug delivery systems. Real-world examples from pharmaceutical
industries and startups.

CO’s-CO5
Self learning concepts: AI/ML in Drug Design: Understand the basic principles of artificial
intelligence and machine leaming applications in drug discovery and delivery systems. Pharma
Case Studies: Explore how tools like ChatGPT, DeepMind, and AlphaFold are transforming
pharmaceutical research and drug development. Pharmaceutical Robotics & Automation: Lean
about robotic systems and automated tools used in drug manufacturing and formulation processes.
Computational Fluid Dynamics (CFD): Study CFD principles and their applications in modeling
drug delivery systems such as inhalers and injectables. Industry Applications: Review real-world
examples where AI, ML, and automation are 1mplemented in pharmaceutical mdustnes and
startups. :
Board of Studies: Pharmacy

Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01
Recommended Books & Resources
. Sean Ekins — Computer Applications in Pharmaceutical R&D,
. Jelena Djuris — Computerinded Applicaﬁons in Pharmaceutical Technology.

1
2
3. Novel Drug Delivery Systems — Y. W. Chien.
4. Modern Pharmaceutics — Banker & Rhodes. ;
51

Artificial Intelligence in Drug Discovery — Nathan Brown (new addmon)
Web References: :

4.@&%&&@1&@&@@&@&._%&
5.  https://www.minitab.com/

Internal Assessment Pattern

Cognitive Level Internal Assessment #l(%) . Internal Assessment #2(%)
L1 . 35% ' il
L2 40% ‘ L
L3 25% | | 25%
14 - 35%
15 f v 25%
L6 ‘ ‘ ‘ : 15%
Total (%) ‘ 100% 100%

Sample Short and Long Answers questions of Various Cognitive Levels
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L1 - Remember

1. Define computer-aided drug design (CADD).

2. What is Quality-by-Design (QbD)?

3. Mention two pharmacokinetic simulation tools.

4. Name any two statistical software used in formulation optimization.
5. List the BCS classification system classes.

6. Describe the basic modeling approaches used in pharmaceutical research.

L2 -~ Understand
1. Explain the role of transmembrane transporters like P;gp in drug absorption.
2. Differentiate between mechanistic and empirical modeling.
3. Describe how software like GastroPlus™ aids in drug development.
4. Explain the concept of IVIVC.

5. Discuss the applications of in-silico ADME prediction in preclinical drug development.

L3 - Apply ‘
1. Apply Design Expert™ to optimize a tablet formulation.
2. Demonstrate the use of Box-Behnken design in drug formulation.
3. Use a case study to show application of CFD in drug delivery.
4, Using a software simulation (real or hypothetical), illustrate how virtual trials are conducted for
bioequivalence testing. ' :
L4 — Analyze ‘
1. Analyze the difference between GastroPlus™ and Simcyp™.
2. Evaluate the significance of QbD in formulation development.
3. Classify various Al tools used in drug design. ;
4. Analyze the impact of 3D printing technology oﬁ the dcvclopnient of personalized drug delivery systems.

LS — Evaluate

1. Justify the use of AUML in pharmaceutical R&D.

2. Assess the limitations of in-silico models in real-time 'bioavailability prediction. .
3. Critically evaluate the use of computational tools in regulatory submission.

4. Compare and contrast conventional optimization methods with AI-dri_Ven formuiation design approaches.

L6 — Create !

1. Design a hypothetical workflow integrating QbD and simulation for a new DDS. -

2. Propose a software-based framework for predicting drug—food intcracﬁons.

3. Develop a basic protocol for using CFD in nasal drug delivery systeml design.

4. Create a case-based simulation plan using Gastro Plus™ to demonstrate the pharmacokinetics of a new

oral formulation under fed and fasted conditions. S H‘ o) OJ’\;

Chdirperson
Board of'Studies
| Chairperson
Avanthi Institute of Pharmaceutical Sciences (AUTONOMOUS) Avarithi ’nsgt:g%f() “BOSS (P35 4

farmaceutical Saj

ical Scien

 Cherukupally (v), Bhogapuram Mces o
Vizianagaram s ~ao o) Mandal
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R25MPT204 ~ PRODUCT FORMULATION TECHNOLOGY 400 4

Course Objectives:

To understand Preformulation Studies and to enable students to gain knowledge about

molecular optimization, crystal morphology, drug-excipient compatibility, and determination
methods essential for formulation development. /

* To Leam about Formulation Additives and to provide in-depth understanding of various
formulation additives, their roles in product development, and the design of experiments for
process optimization.

* ' To familiarize students with solubility enhancement techniques, dissolution mechanisms, and
testing models to improve bioavailability and product performance.

* To train students in stability testing methods, degradation kinétics, ICH guidelines, and shelf-
life determination of pharmaceutical products.

To formulate and Evaluate Cosmetic Product and to impart knowledge on the formulation,

evaluation, and packaging of various cosmetic products, including creams, gels, shampoos,
and baby care products.

Course Outcomes )
At the end of the course, students will be able to:

Mapping with POs and PSOs

Course Qutcomes (COs | ©| DOK
Code Lo 88288 8]
To analyze API properties, ‘ v
R25C0204.1 | ctystal morphology, and drug- | 5 | ¢ | Figubiiy [i2.].1

i st g L1,L2
excipient compatibility to optimiz :

formulation development.

Students will understand the role
of excipients, factors influencing L1L2
R25C0204.2 | their incorporation, and design | 2 1 L] 1 2141 ’
experiments for effective product '

and process development.

Students will leam solubility i 4
R25C0204.3 | enhancement techniques, 2ot 0 2 1 s e e Rl T B
dissolution testing models, and ; Y
correlate in-vitro and in-vivo data
for improved drug bioavailability.

Students will cevaluate ‘ -
R25C0204.4 dcg::afiation .kinetics, conduct ) 1 1 1 1 2 1
stability testing as per ICH -
guidelines, and predict product
shelf life effectively.

L3,14
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R25C0204.5|To gain skills to formulate,
i L5,L6
evaluate, and package various| 2 1 1 1 1 2
cosmetic  products, ensuring
quality, safety, and regulatory
compliance.
SYLLABUS
UnitI 12 Hours

Preformulation Studies: Fundamentals of preformulation studies and their significance in drug
development. Molecular optimization of APIs: physicochemical properties and their role in
formulation. Crystal morphology and polymorphism — implications in bioavailability. Powder flow
properties and evaluation'techniques. Structure modification for enhanced solubility. Drug-excipient
compatibility studies: ‘methods (DSC, FTIR, efc.). Analytical techniques for preformulation
characterization. Role of complexation, rheology, micromeritics and dissolution in design of dosage
form. ;

Solubility & Dissolution: Solubility and its importance in drug absorption and bioavailability.
Experimental methods for solubility determination and enhancement. Advanced solubility
improvement strategies: Salt formation Solid dispersion, Micellar solubilization, Nanocrystals, Lipid-
based formulations,

Dissolution: principles, theories, and in vitro testing, Dissolution apparatus: design, calibration, and

method development, IVIVC (In vitro-In vivo correlation): levels and applications, Role of
biorelevant dissolution media in predicting in vivo performance. Biowaviers in drug development.

CO’S-CO1
Self-Learning Concepts: Latest approaches in predictive preformulation tools using computational
methods. Role of QbD (Quality by Design) in preformulation studies. Recent research on co-crystals
and amorphous solid = dispersions for solubility enhancement. Regulatory considerations for
preformulation studies in ANDA and NDA submissions.
Unit II 12 Hours
Formulation Additives: Classification of pharmaceutical excipients and their functional roles.
Factors influencing excipient selection and compatibility. Recent developments in novel excipients and
their regulatory acceptance. Role of excipients in controlled release, taste masking, and stability. Qbd,
Design of experiments (DOE) and factorial design in formulation optimization. Excipients for
, biologics and nanotechnology-based formulations.
CO’S-CO2
Self-Learning Concepts: Current trends in green excipients and sustainable formulation practices.
Role of co-processed excipients for improving tableting properties. IPEC guidelines for excipient
quality and safety. Case studies on excipient failures and their impact on product recalls.
CO’S-C0O2 ‘
Unit IIT , 12 Hours
Quality by design (QbD): Fundamentals of pharmaceutical quality by design, identification of
critical quality attributes, critical material attributes, critical process parameters and quality risk
management, ‘
Methods of optimization — OVAT and Design of experiments (DOE). Experimental designs,
screening designs, factorial - designs, composite 'designs, mixture designs, response surface
- methodology. Applications of systematic optimization techniques.
Process analytical technology (PAT) and other control strategies for QbD.
CO’S-CO3
Self-Learning Concepts: ICH guidelines: Q8(R2), Q9, Q10, Make a diagram showing QbD workflow
from QTPP to control strategy. \
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Unit IV: 12 Hours
Product stability: Stability concepts: degradatlon pathways, kinetics, and shelf-life prediction.
Factors affecting stability: temperature, humidity, light, and pH. Stability studies: real-time and
accelerated protocols as per ICH guidelines. Current ICH guidelines (Q1A-QIF). Stability indicating
methods and analytical validation. Interpretation of kinetic data (Arrhenius plot, Q10 method).
Stability testing for biologics and novel drug delivery systems. Solid-state stability, packaging
considerations, and labelling.

CO’S-CO4
Self-Learmng Concepts: WHO recommendations for stability testing. Impact of climatic zones on
stability requirements. Stability testing of nanomedicines and biologics. Case studies on stability-
related product recalls.

Unit V ‘ 12 Hours

Cosmetics: Regulatory framework for cosmetic products (FDA, BIS, EU). Formulation, evaluation,
and packaging of cosmetics:Dentifrices (toothpaste, gels), Nail care (nail polish, nail removers), Lip
care (lipstick, lip balms), Eye cosmetics (mascara, eyeliner), Baby care products, Skin care

(moisturizers, vanishing cream, cold cream), Hair care (shampoos, conditioners), Stability testing of
cosmetic formulations.

CO’S-CO5

Self-Learning Concepts: Role of natural ingredients and herbal extracts in cosmetics. Concept of
cosmeceuticals and their regulatory challenges. Nanotechnology in cosmetics (nanoemulswns
llposomes) Ethical consxderatxons animal testing bans and alternatives.

Board of Studies: Pharmacy

Approved in BOS No: 01, 22™ October, 2025

Approved in ACM No: 01

Text Books:

1. Lachman L, Lieberman HA, Kanig JL.l Tﬁe Thedry and Practice of Industrial Pharmacy, 3™
ed., Varghese Pubhshers Mumbai 1991. - ' :
2. Sinko PJ. Martin's physical pharmacy and phannaccutlcal sciences, 5 ed., B.L Pubhcatlons
Pvt. Ltd, Noida, 2006.
3. Lieberman HA, Lachman L, Schwartz JB. Pharmaceutlcal dosage forms: tablets Vol. I-1II,
2nded . CBS Publishers & distributors, New Delhi, 2005. = - ‘
4. Conners KA. A' Text book of pharmaceutical analysis Wells JIL Pharmaceutical
preformulation: The physicochemical properties of drug substances.‘ ‘Ellis Horwood Ltd.,
England, 1998. | L ek
5. Mazzo DJ. International stability testmg Eastem Press: Pvt. Ltd., Bangalore,1999.13.
Beckett AH, Stenlake JB. Practlcal pharmaceutxcal chemlstry, Part I & IL, 4* ed., CBS
Publishers & distributors, New Delhx 2004.
6. Wells J. I. Pharmaceutical Preformulation : The physicochemical properties of drug
' substances, Ellis Horwood Ltd. England, 1988. |
i Harry’s Cosmeticology. 8™ edition.
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‘8. Poucher’s perfume cosmetics and Soaps,10'™ edition.

9. Cosmetics - Formulation, Manufacture and quality control, PP.Sharma 4™ edition

10. Handbook of cosmetic science and Technology A.O.Barel, M.Paye and H.I. Maibach. 3 ™

Edition.

Reference Books:

1.
2.
3.

4.

Indian Pharmacopoeia. Controller of Publication. Delhi, 1996.
British Pharmacopoeia. British Pharmacopoeia Commission Office, London, 2008.
United States Pharmacopoeia. United States Pharmacopeial Convention, Inc, USA, 2003.

Encyclopedia of Pharm. Technology, Vol I-1II.

Internal Assessment Pattern

%)

Cognitive Levél Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% i

L2 40% by

L3 i 25% : 25%

14 ' ‘ RN 35%

L5 - f 25%

L6 : ' 15%

Total (%) (031 100% A 100%

Sample Short and Long Answers questions of Various Cognitive Levels

3*) L1:

© ® N L A WN

Remember

List the physicochemical properticé considered in preformulation studies.
What is crystal polymorphism |

Identify two analytical techniques used for preformulation characterization.
Recall the role of drug-excipient compatibility studles

Name any two regulatory submissions related to preformulatlon studies
List the functional roles qf pharmaceutical excipients.

Recall the factors inﬂuencing excipient selection.

Identify the role of cxclplents in taste masking.

List different types of excipients used in nanotechnology—based formulatxons

10. Mention any two IPEC guidelines for excipient quality and safety
L2: Understand Y

it Explam the significance of preformulation studies in drug development.

* Avanthi Institute of Pharmaceutical Sciences (Autonomous) 15t BOS
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Differentiate between DSC and FTIR methods used in compatibility studies.
Describe the role of QBD in improving preformulation process.
Describe the factors influencing the i:ompétibiﬁty of excipiehts in formulations.
Summarize the rolc of excipients in controlled drug rclease and stability,
Explam the 1mportance of DOE and factorial desxgn in formulation optlmlzatton
Describe the regulatory acceptance process of novel excipients.
Classify various solubility enhancement techniques and give one example for each.
Interpret the role of lipid-based formulations in enhancing drug solubility.

Compare micellar solubilization and solid dispersion techniques in terms of mechanism.

L3: Apply

1
2,

Demonstrate how you would design an experiment to determine the solubility of a new APL
Apply the concept of IVIVC to predict in vivo performance from in vitro dissolution data for
an immediate-release tablet. ‘ ’ : il

Calculate the solubility improvemeni when .conv.érti‘ng a drug into its salt form, givcn
experimental data. ' ‘ G

Select an appropriate dissolution apparatus for tesﬁng a controlled-release formﬁlation and
justify your choice.

Apply the principle of sohd dispersion to formulate a poorly water—soluble drug for oral

delivery.

6. Design a method using micellar solubilization for a drdg witﬁ l'ow aqueous solubility.

7. Choose suitable biorelevant media for dissolutio_n testing of a lipid-based drug delivery

8.
9.

system and explain why.
Develop a step-by-step protocol for cahbratmg a USP Type Il (paddle) dissolution apparatus
Propose a solubility enhancement strategy for a BCS Class II drug and explain its mechanism.

10. Interpret dissolution data from an in vitro study and predict possible in vivo absorption trends.

11. Apply the concept of degradation kinetics to calculate the shelf life of a drug product stored at

40°C.

12. How would you design an accelerated stability study for a new pharmaceutical product

according to ICH guidelines?

13. Demonstrate how zero-order and ﬁrst—order kinetics impact the stability of pharmaceutical

formulations.

L4: Analyze

1.

Analyze the difference between real-time stability testing and accelerated stability testing.

2. Compare the significance of Arrhenius equation and Q10 method in pfedicting product shelf

life.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1st BOS Page 5
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3. Examine héw environmental factors (temperature, humidity, light) influence the degradation

of pharmaceutical products.Differentiate between the regulatory pathways of NDA and
ANDA.

L5 — Evaluate
. Evaluate thc.cffectivcncss of different packaging materials for preserving cosmetic product

stability.

. Justify the sclection of preservatives in a cosmetic formulation to ensure microbial safety.

3. Critically assess the role of Good Manufacturing Practices (GMP) in ensuring cosmetic product

quality.

L6 — Create

. Design a novel cosmetic formulation for an anti-aging cream, considering regulatory and safety

requirements.

2. Develop a quality evaluation protocol for a newly developed herbal cosmetic product.

3. Create a packaging strategy for a cosmetic lotion to maintain product integrity during

transportation and storage.

M Do) una
airperson
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AIPS | R25| MPY| R25MPT205 | Molecular Pharmaceutics Practical |
R25MPT205 MOLECULAR PHARMACEUTICS PRACTICAL 0. 063

Course Objectives:

*  To develop knowledge and practical skills in designing, preparing, and characterizing novel
drug delivery systems such as microcapsules, alginate beads, microspheres, liposomes,
niosomes, and spherules.

* To understand and apply techniques for improving drug performance, including
enhancement of solubility, dissolution, bioavailability, and bioequivalence, as well as
comparison of marketed formulations.

* To evaluate pharmacokmetlc and pharmacodynamic aspects of drug formulatlons, including
protein binding studies and determination of pharmacokinetic parameters for optimizing
therapeutic efficacy.

Course Outcomes
At the end of the course, students will be able to:

Q
’
Course Code Course Qutcomes (COs) o 8 8 8 8 2l2| K
Develop the ability to design,
prepare, and optimize various novel
R25M§’H205 drug' " delivery - = 'systems''  ‘(e.g.,| 3:]“3|/3 |2/ 3 ]'3 | 2 L12,L
! microcapsules, alginate  beads,
microspheres).
R25MPH205 | Demonstrate proficiency in
2 advanced drug delivery techniques : L2L
b : : kS R P RO S 1 ) Rl BY e ol B )
y preparing and evaluating ; | 3
liposomes, niosomes, and spherules
R25MPH205 | Apply formulation strategies such as
i 3 solid dispersion and comparative i
G dissolution testing to enhance | 3 | 3| 3| 2|3 (3|2 6’L
solubility, dissolution, and
therapeutic performance of drugs
R25MPH205 | Evaluate = pharmacokinetic = and
4 pharmacodynamic = properties by
‘ '| determining bioavailability, | 3 | 2 [ 2 | 2| 3| 3|2 Mt
bioequivalence, and protein-binding
characteristics of drugs.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01
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AIPS | R25| MPY| RZ5MPT205 | Molecular Pharmaceutics Practical
COURSE CONTENT

The course helps to provide students with practical knowledge and hands-on training in modern
drug delivery techniques, dissolution enhancement methods, bioavailability studies, and
pharmacokinetic data analysis, bridging the gap between formulation development and therapeutic
efficacy.

Experiment

No Name of the Experiment ] coO

To study the effect of temperature change, non-solvent addition,

1 2 : AATE A : Co1
: incompatible polymer addition in microcapsules preparation

2. Preparation and evaluation of Alginate beads Cco2
8 Formulation and evaluation of gelatin /albumin microspheres CO2
4. Formulation and evaluation of liposomes/niosomes Cc0o2
5. Formulation and evaluation of spherules = ‘ ‘ ! ' co2

Improvement of dissolution characteristics of slightly soluble drug by

6 S . ) co2
: Solid dispersion technique. : '

1. Comparison of dissolution of two different marketed products/brands. Cco3
Protein binding studies of a highly protein bound drug & poorly protein '
8. bound drug : C.03
9. Determination of bioavailability and bioequivalence. = CO4
10. Determination of Pharmacokinetic parameters. e CO4
Text Books:

1. Y W. Chien, Novel Drug Delivery Systems, 2nd edltlon revnsed and expanded Marcel Dekker
Inc., New York, 1992. , :

2. S.P. Vyas and R.K. Khar, Controlled Drug Dehvery concepts and advances, Vallabh
Prakashan, New Delhi, First edition 2002

3. N.K. Jain, Controlled and Novel Drug Dehvery, CBS Publlshers & Distributors, New Delhi,
First edition 1997 (reprint in 2001) ‘ ‘

Reference Books:

1. Biopharmaceutics and Clinical Pharmacokinetics by Milo Glba]dl 4th edition, Ph1ladelphla Lea
and Febiger, 1991,

3. Biopharmaceutics and Pharmaéo}cinetics, A. Treatise, D.M. Brahmankar ‘and‘ Sunil B. Jaiswal.,
Vallab Prakashan, Pitampura, Delhi Harry’s Cosmeticology. 8th edition.

4. Poucher’s perfume cosmetics and Soaps,10th edition ' M oo O

Avanthi Institute of Pharmaceutical Sciences(Autonomous) ]H}z}"lm Ins ll;:t .01 St“d"?@gﬁlgs
tute of Pharma p
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R25MPT206

AIPS | R25| MPY | R25MPT206 | Product Formulation Technology Practical
- PRODUCT FORMULATION TECHNOLOGY PRACTICAL

Course Objectives:
» To train students in computational and experimental techniques for drug delivery and

pharmaceutical product development.
« To enable hands-on skills in formulation, evaluation, and comparison of cosmetic and

therapeutic dosage forms. :
» To develop proficiency in quality by design (QbD) approaches for pharmaceutical products.

» To strengthen students’ ability to analyze clinical and preclinical data through simulations and

modeling tools.

Course Qutcomes

At the end of the course, students will be able to:

0 063

Course o |= |
Course Outcomes (COs 518 |8 5 |9 (2 | DOK
Code o SR § |12 |2
Perform computer simulations in
R25C0107.1 pharmacokmetlcst it & guleal el [t 2 2 1 [\ 1213
pharmacodynamics using software
tools.
Formulate and evaluate cosmetic
products (toothpaste, anti- [ 5 || 33|92/ 2 1 | 213
R25C0107.2 dandruff shampoo) and compare ‘ s
with marketed samples.
Develop nutraceutical
formulations (multi-vitamin c 10 M O Y B S e Sl RO B
L3,L4
R2CO1073 syrups, herbal creams) and <
evaluate their quality. '
Prepare a clinical data collection
manual and interpret | , A L B ‘
Y - 14| ‘L2218
R25CO107.4 preclinical/clinical findings for i '
pharmaceutical R&D.
Board of Studies: Pharmacy
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01 ‘
1*BOS ' Page 1
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COURSE CONTENT
Exp(;':)ment Name of the Experiment co
Computer simulations in pharmacokinctics and pharmacodynamics. Co1
2. Preparation and evaluation of toothpaste formulation. cO2
Preparation and evaluation of anti-dandruff shampoo. CcO2
Evaluation of prepared shampoo formulations and comparison with
G marketed shampoos. oos
5. Formulation and evaluation of multi-purpose herbal cream. CO2
6. Formulation and evaluation of multi-vitamin syrup. COo2
o Quality by Design (QbD) in pharmaceutical product development. (60 ]
8. Computational modeling of drug deposition & release kinetics. CO3
5 Development of a clinical data collection manual for pharmaceutica] i
. R&D.
In-silico  ADME/Tox modeling using open-source software for
0 predicting drug-likeness. | o
Textbooks:

* Leon Lachman, Herbert A. Lieberman, Joseph L. Kanig — The Theory and Practice of Industrial

Pharmacy, CBS Publishers.

* Y. Anjaneyulu, C. Chandrasekhar—Laboratory Manual of Industrial Pharmacy. !
* Raymond C. Rowe, Paul J. Sheskey, Marian E. Quinn — Handbook of Pharmaccutlcal

Excipients.

Reference Books:

*  Patrick J. Sinko — Martin’s Physical Pharmacy and Phannaceuticél Sciences.

* Michael E. Aulton — Aulton’ s Pharmaceutics: The Design and Manufacture of Medlcmes

* LamyL. Augsburger— Pharmaceutical Dosage Forms: Tablets.
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Course Objectives:

AIPS|R25|MPY|R25MPT208|Entrepreneurship Management

ENTREPRENEURSHIP MANAGEMENT
(M.PHARM COMMON FOR ALL SPECIALIZATIONS)

4 0

0

0

* To impart knowledge and skills necessary to train students in entrepreneurship
management., ! i

* To enable students to understand the conceptual framnework and role of enterprises in

economic development.

* To develop entrepreneurial competencies such as motivation, creativity, and decision-

making.

* To provide insights into launching, organizing, and managing enterprises.

*  To equip students with strategies for growth, networking, and project proposal preparation.

Course Qutcomes

At the end of the course, students will be able to:

Course
Code

Course Qutcomes (COs)

Mapping with POs and PSOs

PO2

PO3

POS

POs

PO11

PSO1

PSO2

DOK

R25C0208.1

Explain the role of enterprises in
the national and global - economy
and identify different types of
enterprises with their merits and
demerits. :

\S)

N

w

L1,L2

R25C0208.2

Analyze entrepreneurial motivation
and competencies, and develop self-
awareness, creativity, and
interpersonal = skills needed for
entrepreneurship. !

L1,L2,
L3

R25C0208.3

Apply methods for launching and
organizing enterprises, including
market ~ assessment, feasibility
studies, resource mobilization, and
cost/quality management. {

L2,L3

R25C0208.4

Evaluate growth strategies,
networking opportunities,
diversification techniques, and
performance control measures for
enterprises.

L3, 14

R25C0208.5

Prepare a project proposal and
feasibility report for starting a new
enterprise,  including: planning,
resource mobilization, ' and
implementation strategies.

L4,L5,
L6

UNIT I:

'SYLLABUS

, 10 Hours
Conceptual Frame Work: Concept need and process in entrepreneurship development. Role of
enterprise in national and global economy. Types of enterprise — Merits and Demerits. Government

Avanthi Institute of Pharmaceutical Sciences (Autonomous)

1 BOS

Page 1
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AIPS|R25|MPY|R25MPT208|Entreprencurship Management

policies and schemes for enterprise development. Institutional support in enterprise development
and management.

CO’s-CO1
Self Learning topics: Research government policies and schemes for enterprise development in

India (c.g., Startup India, MSME schemes), Compare the role of enterprises in national vs. global
cconomy. Study case studies of successful enterprises and analyze factors contributing to success.

UNIT II: 10 Hours
Entreprencur: Entreprencurial motivation — dynamics of motivation. Entrepreneurial competency —
Concepts. Developing Entreprencurial competencies - requirements and understanding the process
of entrepreneurship development, self-awareness, interpersonal skills, creativity, assertiveness,
achievement, factors affecting entrepreneur role.

CO’s-CO2
Self Learning topics: Research traits of successful entrepreneurs and how they develop skills like
creativity and assertiveness, Explore exercises for improving interpersonal skills and leadership
qualities. |

UNIT III: 10 Hours
Launching and Organizing an Enterprise: Environment scanning — Information, sources, schemes
of assistance, problems. Enterprise sclection, market assessment, enterprise feasibility study,
SWOT Analysis. Resource mobilization -finance, technology, raw material, site and manpower.
Costing and marketing management and quality control. Feedback, monitoring and evaluation.

CO’s-CO3

Self Learning topics: Conduct a mini-market research exercise for a hypothetical business idea,
Practice preparing a SWOT analysis for an existing company or startup.

UNITIV: IR 8 Hours
Growth Strategies and Networking: Performance appraisal and assessment. Profitability and
control measure, demands and challenges. Need for diversification. Future Growth — Techniques of
expansion and diversification, vision strategies. Concept and dynamics. Methods, Joint venture,
coordination and feasibility study. L

‘ CO’s-CO4

Self Learning topics: Explore examples of diversification and expansion in real enterprises, Research
Jjoint ventures and strategic alliances in Indian and global business.

UNIT V: : . 7 Hours
Preparing Project Proposal to Start on New Enterprise Project work — Feasibility report; Planning,
resource mobilization and implementation.

CO’s-CO5

Self Learning topics: Prepare a simple project proposal for a hypothetical new enterprise.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01

Text Books
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: AIPS|R25|MPY|R25MPT208|Entrepreneurship Management
2. Hisrich, R, D & Brush, C.G. (1996) The Women Entrepreneurs, D.C. Health& Co.,
Toranto. :
3. Hisrich, R.D. and Peters, M.P. (1995): Entrcbreneurship — Starting Developing and
Managing a New Enterprise, Richard D., Inwin, INC, USA.

Meredith, G.G. etal (1982): Practice of Entrepreneurship, ILO, Geneva.
Patel, V.C. (1987): Women Entreprencurship — Developing New Entrepreneurs,

Ahmedabad EDII. i,
6. Arya kumar.(2012): Entrepreneurship- ‘Creating and Leading an Entrepreneurial

¥ o

Organization, Pearson.
Web References |
S: w i ip-educati -is- =
e, o mmmmmsmm&mmmmmm :
3‘ l II ) :: - l z v ll . i { ] . !
4. https://online.hbs.edw/courses/entrepreneurship-essentials/
Assessment Pattern:
1. Evaluated for a total of 100 marks.

2. A student can Prepare project proposals and feasibility reports for new enterprises by
~ planning resource mobilization, implementation, and evaluation effectively.

3. Internal Assessment (40 Marks) ; :
Class Tests / Assignments (15 Marks): Short answer / case-based questions from Units
I-1II. Presentations / Seminars (10 Marks): Students present on entrepreneurial case
studies, government schemes, or startup ideas.
Class Participation & Attendance (5 Marks):Engagement in discussions, interaction, and
i group activities.Mini Project / Report (10 Marks): A short write-up on an existing
¢ i entrepreneur/startup or analysis of an enterprise’s SWOT.

2. End Semester Evaluation (60 Marks)
Section A: Short Answer Questions (10 Marks)

5 questions x 2 marks (covering fundamental concepts from all units).
Section B: Medium Length Questions (30 Marks) ' | |

5 questions x 6 marks each (from Units [TV , focusing on application and analysis).
Section C: Long Answer / Case Study (20 Marks)

2 questions x 10 marks each (Unit ITI-V: project proposal, growth strategies,
resource mobilization).
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. AIPSIRZSIMPYIRZSMPHIOII Modern l‘harmaceuticalAnalytical Techniques

R25MPH101 MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES 4 0 0 4

Course Objectives:
1.

2:

(M.PIHARM COMMON FOR ALL SPECIALIZATION S)

To impart fundamental and advanced knowledge on modem analytical instrumentation
techniques used in pharmaceutical analysis.

To provide comprehensive understanding of the principles, instrumentation, working

- mechanisms, and applications of spectroscopic techniques such as UV-Visible, IR, NMR

and Mass Spectrometry.

. To introduce chromatographic and electrophoretic techniques including HPLC,

HPTLC, GC, and Capillary Electrophoresis, with emphasis on their role in qualitative and
quantitative analysis of drugs.

4. To familiarize students with modern hyphenated teckniques such as LC-MS, GC-MS,
and their pharmaceutical applications in drug discovery, formulation development, and
regulatory submissions. ' '

(‘:ﬂ 3. To. develop competence in analytical method validation as per ICH and regulatory
guidelines for the quality control and quality assurance of pharmaceuticals.
Course Qutcomes :
At the end of the course, students will be able to:
Mapping with POs and PSOs
Course '
Code Course Outcomes (COs) 8 S o 3ls g 318 DOK
b g i e b= ! IS B A~ 7o B
Recall principle, operation  and ‘ i
applications of selected instrumental ) ; L1
R25CO101.1 | spectroscopic, chromatographic | 1 [ 2" |3 [ 1 [ 1 | - [2] 1 12
analysis. j ; ‘
Gain knowledge on interpretation of | - * L1,
,). R25CO101.2 | NMR spectra for determination of | 1 | 2 | 3 [ 1| - | - 2 el A2
£ ( molecular structure of compounds. | L3
Build the analytical undérstanding in
the level of ion, atom, group and | i
molecular structure of organic and | | ) | L2
R25C0101.3 | inorganic compounds with different 1 2003 1 3 2 2 1 L3’
functional groups by  Mass
spectroscopy and their applications
in pharmacy.
Understand the concept of separation | L3
R25CO101.4 | and identification of compounds by | 1. 2 3| - 1 - 2 1 IA’
chromatographic techniques. ! ‘
Categorize different anions and: j ‘
cations by  using  suitable | : | 4
electrophoresis techniques. Elaborate [’ ‘ i & )
s e principle, theory and instruments .l S 3 1 2 . i56’
employed for the analysis of drugs | ait] o7
by thermal techniques

Avanthi Institute of Pharxﬁaceutical Sciences (Autonomous) 1 BOS Page 1




AIPS|R25[MPY|R25MPH101| Modern Pharmaceutical Analytical Techniques

SYLLABUS -

UNIT I: ' A 10 Hours

a. UV-Visible spectroscopy: Introduction, Theory, Laws, Instrumentation associated with Uv-

Visible spectroscopy, Choice of solvents and solvent effect and Applications of UV-Visible
spectroscopy. ‘

b. IR spectroscopy: Theory, Modes of Molecular vibrations, Sample handling, Instrumentation of
Dispersive and Fourier - Transform IR Spectrometer, Factofs affecting vibrational frequencies and
Applications of IR spectroscopy. : j ‘

¢. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, Quenchers,
Instrumentation and Applications of fluorescence spectrophotometer.

d. Flame emission spectroscopy: Principle, Instrumentation, Interferences and Applications.
CO’s-CO1 . '

Self Learning topics: Comparative Analysis of Molecular Spectroscopy Techniques: UV-Vis vs.
IR vs. Fluorescence, Role of Solvent Effects and Sample Preparation Techniques in Spectroscopic
Analysis and Pharmaceutical Applications of Atomic Absorption and Flame Emission
Spectroscopy in Trace Element Analysis. : kg ;

UNIT I: ! Hk ‘ 10 Hours
NMR spectroscopy: Quantum numbers and their role in NMR, Principle, Instrumentation, Solvent
requirement in NMR, Relaxation process, NMR signals in various compounds, Chemical shift,
Factors influencing chemical shift, Spin-Spin coupling, Coupling constant, Nuclear magnetic
double resonance, Brief outline of principles of FT-NMR and 13C NMR. Applications of NMR
spectroscopy. S . CO’s-CO2

Self Learning topics: Understanding Quantum Numbers and Their Role in NMR Activity, Solvent
Selection in NMR: Deuterated Solvents and Their Importance and Comparison Between 'H NMR
and "*C NMR Spectroscopy. ‘ ‘ .

UNIT II: | ' 10 Hours
Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, Different types of
ionization like electron impact, chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass fragmentation and its rules, Metastable ions, Isotopic peaks
and Applications of Mass spectroscopy. l { :

CO’s-C03
Self Learning topics: Comparison of Ionization Techniques in Mass Spectrometry, Understanding

Mass Fragmentation Patterns and the Nitrogen Rule and Role and Interpretation of Metastable Ions’
and Isotopic Peaks. fh e R ) ) , !

UNIT IV: i ‘ | ‘ 8 Hours
Chromatography: Principle, apparatus, instrumentation, .chromatographic parameters, factors
affecting resolution and applications of the following: :

a) Paper chromatography ‘

b) Thin Layer chromatography

Avanthi Institute of Pharmaceutical Sciences (Autonomous) '~ 1= BOS : 3 Page 2
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¢) Ion exchange chromatography

d) Column chromatography

e) Gas chromatography

f) High Performance Liquid chromatography :
: CO’s-CO4
Self Learning topics: Comparison of Chromatographic Techniques: Planar vs. Column

Chromatography, Optimization of Resolution in HPLC and Gas Chromatography and ligand
selection and elution strategies in bioseparation processes.

UNIT V: it 7 Hours
a. Electrophoresis: Principle, Instrumentation, Working conditions, factors affecting separation
and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis

¢) Capillary clectrophoresis d) Zone electrophoresis

¢) Moving boundary clectrophoresis f) Iso electricfocusing

b. Thermal techniques: DSC, DTA, TGA: Principle, instrumentation, factors affecting results,
pharmaceutical applications.

¢. X ray Crystallography: Productiori of X rays, Different X ray diffraction methods, Bragg*s law,

Rotating crystal technique, X ray powder technique, Types of crystals and applications of X-ray

diffraction. ) i |
d. Immunological assays: RIA(Radio immuno assay), ELISA, Bioluminescence assays.
‘ CO’s-CO5

Self Learning topics: real-life applications in DNA profiling, protein purification, and forensic analysis. X-

ray diffraction helps in drug polymorphism, crystal habit modification, and structure-based drug design.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22 October, 2025
Approved in ACM No: 01 :

Text Books }

1. Spectrometric Identification of Organic compounds —Robert M Silverstein, Sixth edition, John
Wiley & Sons, 2004. ‘ ‘ ‘ :
2. Principles of fnstmmental Analysis - Doglas A Skoog; F. James Holler, Timothy A. Nieman, 5th

edition, Easternpress, Bangalore,1998.

3. Instrumental methods of analysis — Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry — Beckett and Stenlake, Vol 11, 4th edition, CBS Publishers,
New Delhi, 1997. | ' '

5. Organic Spectroscopy‘- William Kemp, 3rd edition, ELBS, 1991.

6. Qqantitative Analysis of ‘Drugs in Pharmag:eutical formulation — PD Sethi, 3rd Edition, CBS
Publishers, New Delhi, 1997,

| Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 3



AIPS|R25|MPY|R25MPH101| Modern Pharmaceutical Analytical Techniques
7. Pharmaceutical Analysis -Modern methods —Part B- JW Munson, Volume 11, Marcel Dekker

Series
Reference Books

1. Indian Phar'macopoeia

2. United State Pharmacopoeia
Web Refercnces

) Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% . i, =

L2 i o 40% -

L3 ‘ - 25% 25%

L4 ‘ - ! 35%

B Sl | 25%

L6 . L b R T T

Total (%) 100% 100%

J

Sample Short and Long Answers questions of Various Cognitive Levels

L1. Remember

. Define Beer-Lambert’s law.

List any two applications of UV-Visible spectroscopy.
Name different types of molecular vibrations. ‘
What is fluorescence? ‘
Define chemical shift.

List NMR-active nuclei.

What are quantum numbers?

Define m/z ratio

9. List two ionization techniques.

10. Define retention time and resolution.
11. List types of chromatography.

12. Define isoelectric focusing. -

P0- SO
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13.
14.

AIPS|R25|MPY|R25MPH101| Modern Pharmaceutical Analytical Techniques

What is Bragg’s law?
List types of electrophoresis.

L2. Understand

S0 001G . B ) Y

Explain how solvent polarity affects UV spectra.

Describe the principle of atomic absorption spectroscopy.
Differentiate between dispersive and FT-IR spectrometers.
Explain spin-spin coupling with an example. 3

Describe the relaxation processes in NMR.

Explain the principle of MALDI and ESL

Describe the role of quadrupole analyzer.

Describe how ion exchange chromatography scparates analytes.
Explain the role of mobile and stationary phases.

L3. Apply :

LA4.

SIS0 NO N AW N

5 ooNguaAwNs

Calculate concentration using Beer-Lambert law.

Show how IR spectra can identify functional groups.

Use fluorescence intensity to determine analyte concentration.
Interpret a simple 1H NMR spectrum.

. Apply the concept of shielding/deshielding in identifying peaks.

. Predict fragmentation patterns for a given.compound.

. Apply mass spectral data to determine molecular weight.

Apply HPLC parameters to optimize peak separation.
Demonstrate how gas chromatography is used for volatile analytes.

alyze
Compare UV-Vis and IR spectroscopy in terms of analytical application.
Analyze the effect of quenchers on fluorescence output.
Identify factors affecting vibrational frequencies.
Compare 1H NMR and 13C NMR in terms of sensitivity and resolution.
Analyze how solvent affects chemical shifts.
Differentiate between TOF and quadrupole analyzers.
Analyze isotopic peaks in a chlorine-containing compound.
Compare paper chromatography and TLC.
Analyze how temperature affects GC resolution.

b. Compare capillary and gel electrophoresis.
1.

Analyze differences between RIA and ELISA.

L5. Evaluate

1.

2
3
4
5.
6.
7
8
9
1

Assess the usefulness of atomic absorption spectroscopy in trace metal analysis.
Justify the use of FT-IR over dispersive IR in analytical labs

Evaluate FT-NMR advantages in complex compound analysis.

Justify the selection of TMS as internal standard. |

Evaluate the choice of ionization method for thermally labile molecules.
Critique the accuracy of molecular ion peak in EI-MS.

Assess the effectiveness of affinity chromatography for protein purification.
Justify using HPLC over column chromatography for pharmaceutical QC.

. Evaluate the role of XRD in drug crystal structure determination.

0. Assess ELISA as a diagnostic tool. : ‘

ji Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS - Page 5
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L6. Create

1. Design a novel conjugated organic molecule with predictable A_max using Woodward-
Fieser, Fieser-Kuhn, and Nelson rules. Explain the rationale behind each substitution.

2. Design an IR-based experiment to distinguish between cis and trans isomers of a substituted
alkene, taking into account hydrogen bonding and vibrational coupling effects.

3. Design a mass spectrometric experiment to determine the fragmentation pattern and
molecular structure of a newly synthesized drug molecule.

4. Construct a procedure for integrating FT-NMR and CW-NMR data to obtain a detailed
structural characterization of a synthetic drug molecule.

W .pav ot
Chdirperson
Board oI Studies
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Avanthi Institute of Pharmaceutical Sciences (Autonomous) 15« BOS ‘ Page 6



AIPS|R25MPY|R25MPH102| Advanced Drug Delivery Systems

R25MPH102
Course Objectives:

ADVANCED DRUG DELIVERY SYSTEMS 4 0 0 4

+ To gain knowledge upon various approaches for development of novel drug delivery
systems.
+ To undergtand the criteria for selection of drugs and polymers for the development of
delivering system.
* To understand the concepts of formulation and evaluation of Novel drug delivery systems.
Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course | | ' ‘
Code Course Outcomes (COs) |l oS 2|58 DOK
C|1 9 22|00 ala
' % P R | A - -9 -9 -
Gain basic knowledge on sustained
R25MfH102 release, controlled release, polymer | 3 | 3 | 3 | 1 1 a1 1 |“L1; L2
3 science and personalized medicine.
Summarize the various approaches ‘
RZSM;)HIOZ for development of novel dug | 3 | 3| 3 | 1 - R e 1 Lli;' %
Y delivery systems. A I
Remember the development of
R25MPH102 |formulations of gastro retentive.
3 drug delivery systems and Muco- R 0 b 0 5 R el e 21 B S 2
adhesion and Buccal drug delivery
systems.
| Summarize the formulation and
R25MPH102 | evaluation of Ocular drug delivery i
4 systems and Transdermal Drug A e o L] a2 [ b (i LS, Ta,
Delivery Systems. ‘
Elaborate formulation of protein [ :
R25M§H102 delivery and evaluate the [ 3 | 3 | 3 | - 1 N2 4 1 LAI’;" %
S formulated vaccine drug delivery : | |
systems. : ‘
SYLLABUS
UNIT I: ‘ 10 Hours

Sustained Release (SR) and Controlled Release (CR) formulations: Introduction & basic
concepts, advantages/ disadvantages, factors influencing, Physicochemical & biological approaches
for SR/CR formulation, Mechanism of Drug Delivery from SR/CR formulation. Polymers:
introduction, definition, classification, properties and application Dosage Forms for Personalized
Medicine: Introduction, Definition, Pharmacogenetics, Categories of Patients for Personalized
Medicines: Customized drug delivery systems, Bioelectronic Medicines, 3D printing of
pharmaceuticals, Telepharmacy. | '
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CO’s-CO1
Self Learning topics: Role of 3D printing in personalized drug delivery, Real-world applications

of Telepharmacy and Bioelectronic Medicine, Emerging customized dosage forms for pediatric and
geriatric care. |

UNIT 1II: : ? 10 Hours

Rate Controlled Drug Dchvery Systems: Principles & Fundamentals, Types, Activation;
Modulated Drug Delivery Systems; Mechanically activated, pH activated, Enzyme activated, and
Osmotic activated Drug Delivery Systems Feedback regulatcd Drug Delivery Systems; Principles
& Fundamentals.

CO’s-CO2
Self Learning topics: Difference between diffusion-, dissolution-, and osmosis-based control,
Osmotic pump design and case examples, Enzyme-activated drug delivery in cancer therapy, Real-
time examples of pH-responsive drug release systems.

UNIT II: ‘ 10 Hours
Gastro-Retentive Drug Delivery Systems: Principle, concepts advantages and disadvantages,
Modulation of GI transit time approaches to extend GI transit.

Buccal Drug Delivery Systems: Principle of muco-adhesion, a'dvantages‘ and disadvantages,
Mechanism of drug permeation, Methods of formulation and its evaluations.

Colon targeted Drug Deliver’y systems for local and Systemic Therapy.

! CO’s-CO3
Self Learning topics: Floating vs. bloadheswe gastroretentive techniques, Approaches to modulate
gastric emptying time, Buccal films vs. buccal tablets: Formulation differences, Mechanism of
mucoadhesion — theories (electronic, adsorption, wettmg), Evaluatlon parameters for buccal
delivery (e.g., residence time, permeatlon)

UNIT IV: ' T, 8 Hours
Occular Drug Dehvery Systems: Barriers of drug permeatnon Methods to overcome

barriers.
Transdermal Drug Delivery Systems: Structure of skin and bamers, Penetration enhancers,

Transdermal Drug Delivery Systems, Formulatxon and evaluation.
CO’s—CO4

Self Learning topics: Ocular inserts and nanocatriers for eye drug delivery, Challenges in retinal
drug delivery and overcoming techniques, Types of penetration enhancers used in TDDS,
Microneedles and iontophoresis in transdermal delwery, Formulation and evaluahon of transdermal

patches — case examples.
UNIT V: ‘ ‘ RSARTI D : 7 Hours

Protein and Peptide Delivery: Barriers for protein delivery. Formulation and Evaluation of
delivery systems of proteins and other macromolecules

Vaccine delivery systems: Vaccines, uptake of antlgens single shot vaccmes, mucosal and
transdermal delivery of vaccines.
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Nucleic acid-based Delivery Systems (DNA, mRNA, siRNA-based Therapeutics).
' CO’s-CO5

Self Learning topics: Routes of administration for peptide drugs (e.g., insulin), Role of
nanocarriers in protein delivery (liposomes, dendrimers), Stability issues and degradation pathways
of protein-based drugs, Mucosal vaccine delivery — nasal and oral vaccines, Sixigle-shot vaccines:
depot formulations and slow-release systems.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22nd October, 2025

Approved in ACM No: 01

Text Books :
1. Y W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and expanded, Marcel

Dekker, Inc., New York, 1992. ‘
2. Robinson, J.R.,Lee V. H.L, Controlled Drug Delivery Systems, Marcel Dekker,Inc., New

York, 1992.
3. Encyclopedia of controlled delivery, Editor- Edith Mathiowitz, published by Wiley Inter

science Publication, John Wiley and Sons, Inc, New York! Chichester/Weinheim.
Reference Books ‘
1. N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors, New Delhi,

First edition 1997 (reprint-in 2001).
2. S.P.Vyas and R.K.Khar, Controlled Drug Delivery - concepts and advances, Vallabh
Prakashan, New Delhi, First edition 2002.

Web References
s i co

Pl dd o e
~~
o
[s]

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% : --
L2 ! 40% : --

L3 25% % 25%
L4 | i ‘ 35%

L5 - ‘A 25%
L6 15%
Total (%) 100% | ' 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1. Remember ‘
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Define sustained release and controlled release drug delivery systems. Mention key
differences between them.

List the categories of patients who bencﬁt from personahzed medicine.

Enumerate the types of rate-controlled drug dcllvery systems.

State the barriers in ocular and transdermal drug delivery.

Define muco-adhesion and list the advantages of buccal drug delivery.

L2. Understand

1. Explain thc mechanism of drug releasc from SR and CR formulations with suitable
diagrams.

2. Describe the p11y51cochem1cal and biological factors affecting SR and CR drug delivery
systems.

3. Discuss the principles of fcedback—regulated drug delivery systems with an example.

4. Explain the advantages and 11m1tatlons of gastro—retentxve drug delivery systems.

L3. Apply

1. Describe the structure of skin and its 51gmﬁcance in transdermal drug dellvexy

2. Apply the concept of personahzed medicine m desngmng a dosage form for a diabetic
patient.

3. Design a formulation strategy using osmotic prmcnples for controlled release of a drug

4. Illustrate how pH—actwated drug delivery systems can be used to target drug release in the
intestine.

5. Formulate a transdermal patch for a highly lipophilic drug, cons1dermg permeation
enhancers

L4. Analyze

1. Differentiate between pH-activated, enzyme-activated, ‘and osmotlcally actwated drug
delivery systems with examples.

2. Analyze the factors affecting gastromtestmal trans:t ‘time in gastro-retentlve drug delivery
systems.

~ 3. Compare the mechanisms of drug absorptxon in buccal vs transdermal delivery systems.
4. Examine the formulation and evaluahon dxfferences between protems and peptide dehvery

systems.

L5, Evaluate

1. Evaluate the advantages and disadvantages of usmg 3D pnntmg technology for customized
drug delivery.

2. Justify the selection of mucoadhesive polymers in buccal formulations based on mechanism
of adhesion and retention time.

3. Assess the potential of single-shot vaccines in 1mprovmg patient compliance and publlc
health outcomes.

4. Crmcally evaluate the challenges in protem and peptlde drug dehvery and suggest possxble
solutions. ! .

L6: Create '

1. Design a controlled release formulation using biodegradable polymers for a chronic
condition like hypertensmn

2. Propose a novel vaccine dehvery system using mlcroneedles for palnless transdermal
administration.

3. Formulate a gastro-retentwe dosage form for an anti-ulcer drug and outline its evaluation
parameters.

. 4. Develop a tele pharmacy-based model for remote dispensing of personahzed medications

and explain its implementation challenges.
/‘::
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AIfSIRZS]MPYIR%SMPHlOSI Modern Pharmaceutics
R25MPH103 | MODERN PHARMACEUTICS 4 0 0 4
Course Objectives:
+ To impart knowledge on pre-formulation studies, dispersion systems, parenteral
| formulations, and nanocarrier-based stabilization strategies.
« To develop skills in applying statistical, QbD, DoE, and AI/ML-based approaches for
formulation and process optimization. |
+  To understand validation principles, regulatory guidelines, and risk-based approaches in
ensuring pharmaceutical product quality.
+ To gain insights into cGMP compliance, production management, quality systems, and
industrial préctices for efficient phaﬁnaceulical operations. :
+  To equip students with knowledge of tablei compression physics, dissolution and IVIVC,
and application of statistical tools in formulation evaluation.
é Course Outcomes :
At the end of the course, students will be able to:

Mapping with POs and PSOs

Course Code Course Outcomes (COs) DOK

PO1
PO2
PO3
PO6
PO10
PO11
PSO1
PSO2

Understand preformulation studies, :
R25MPH103.1 | dispersion - systems,  parenteral 3 3 3 1 1
formulations, and nanocarrier- ‘
based stabilization strategies.

w7285 A ET P ES

Apply statistical, QbD, DoE, and| -

R25MPH103.2 | AI/ML-based  approaches for 3 3 3 1 g i ) 1 L1,L2,
formulation and process| = \ L3
optimization. )

Analyze and implement validation '
R25MPH103.3 | principles, regulatory guidelines, 3 3 ' 3 1 3
and risk-based approaches .in| ~

ensuring product quality.

il 7P 0 B ) B

Apply cGMP compliance,

R25MPH103.4 | production ~ management, and | :
quality systems for efficient 3 3 310 = 120 L[ L3, LA
pharmaceutical operations.

Evaluate compression physics,

R25MPH103.5 | dissolution, IVIVC, and apply 3| 3|3 1 o B L4,L5,
statistical tools in formulation 5 ¥ L6
performance assessment.

4 SYLLABUS : j
UNITI: i ‘ : 10 Hours

Preformulation Concepts & Pharmaceutical Dispersions
Drug-excipient interactions: Methods, kinetics of stability, stability testing.
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~ Theories of dispersion and pharmaceutical dispcrslons (Emulsions, Suspensions, SMEDDS)
Preparation and stability.

Large and small-volume parenterals : Physiological and formulation consnderatlons,
manufacturing and evaluation;

Role of nanocarriers in dispersions (nanoemulsions, nanosuspensions) and their stability
aspects,

CO’s-CO1
Self Learning iopics: Role of forced degradation studies in predicting long-term stability,

Comparison of physical vs. chemical stability testing in dispersions, Novel approaches for
stabilization of SMEDDS and nanosuspensions.

UNIT II: ‘ 10 Hours
Optimization Techniques in Pharmaceutical Formulation

Concept and parameters of optimization; Optimization techniques in formulation and
processing; Statistical design, response surface method, contour designs, factorial designs,
Applications in formulation development; Quality by Design (QbD) approach and Design of

Experiments (DoE) in optimization; Use of artxﬁcxal mtelhgence (AI) and machme leammg (ML)
tools in formulatlon optimization. A ‘

CO’s-CO2.
Self Learning topics: Application of AI & ML in predicting formulation performance, Integration

of QbD with PAT (Process Analytical Technology), Recent research articles on response surface
methodology in pharmaceutical optimization, Limitations of statistical dcsigns‘ in highly variable
biological systems.

UNIT III: | 10 Hours
Introduction to pharmaceutlcal validation: scope & ‘merits; Validation and calibration master
plan. '

ICH & WHO guidelines for cahbratlon and validation of equipment, Validation of specific dosage ‘
forms, types of validation and analytical method validation. QbD based validation. | '
Government regulations, manufacturing process model, URS, DQ, IQ, OQ, PQ of facilities; Risk-
based validation approaches and contmuous process venficatxon Current FDA/EMA perspectives
on process validation. ;

CO’s-—C03
Self Learning topics: Differences between US FDA, EMA, and WHO approaches to process

validation, Practical examples of validation protocols for sterile vs. non-sterile dosage forms, Case
studies of failed pharmaceutical validation and lessons learned.

UNIT IV: ” AR 8 Hours
Objectives and policies of current good manufacturing - practlces (cGMP); Layout of buildings,
services, equipment, and their maintenance; Production management: organization, materials
management, handling, transportation, inventory management and control. s
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Production and planning control, sales forecasting, budget and cost control; Industrial and
personnel relationship.

Concept of Total Quality Management (TQM), Regulatory audits and data mtegnty in industrial
practice.

. CO’s-CO4
Self Learning topics: Real-world examples of ¢cGMP: violations and regulatory warning letters,

Lean manufacturing and Six Sigma practices in pharma, Case studies on production planning and
forecasting in multinational pharmaceutical companies.

UNIT V: s | 7 Hours
Compression, Compaction & Pharmaceutical Evaluation Parameters

Physics of tablet compression, consohdatlon, effect of friction, distribution of forces, compaction
profiles;

Solubility and study of consolidation parameters; Diffusion parameters, dissolution parameters,
pharmacokinetic parameters; Heckel plots, similarity factors (f2 and f1), Higuchi and Peppas plots.

Biorelevant dissolution testing and IVIVC (In vitro-In vivo correlation); Applications of advanced
modelling (PBPK — Physiologically Based Pharmacokinetics) in formulation evaluation.

Linearity, concept of significance, standard deviation, chi-square test, student’s t-test, ANOVA.

. CO’s-CO5
Self Learning topics: Case studies on tablet compression failures (capping, lamination, picking),
Correlation between compaction pressure and dissolution profile, Application of Heckel analysis in
understanding powder compressibility.

Board of Studiesﬁ Pharmacy

Approved in BOS No: 01, 22 October, 2025

Approved in ACM No: 01 i

Text Books il ; ‘

1. Theory and Practice of Industrial Pharmacy by Lachmann and Libermann.

2. Pharmaceutical dosége forms: Tablets Vol. 1-3 by Leon Lachmann.

3. Pharmaceutical Dosage forms: Dlsperse systems Vol, 1-2; By Leo Lachmann.

4. Pharmaceutical Dosage forms: Parenteral mcdlcatlons Vol 1-2; By Leon Lachmann
5. Modern Pharmaceutics; By Gillbert and S. Banker.

6. Remington’s Pharmaceutical Ssiences._ ‘

Reference Books
1. Quality Assurance Guide; By Organization of Pharmaceutical producers of India.

. Drug formulation manual; By D.P.S. Kohli and D.H.Shah. Eastern publishers, New Delhi. |

. Pharmaceutical Process Validation; By Fra. R. Berry and Robert A. Nash.
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5. Pharmaceutical Preformulations; By J.J. Wells. ’
6. Applied production and operations managcmcnt By Evans, Andcrson Sweeney and
Wllhams
Web Refcrenccs
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Internal Assessment Pattern

Cognitive Level Internal Assessmeni #1(%) Internal Assessment #2(%)

L1 | 3504/ L |

L2 el 4094 R s

‘1.3 \ 5% |k il | 25%

L4 b | 35%

L5 s . ‘ 25%

L6 AR 15%

Total (%) 100% T 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1. Remember
1. Write the different methods for detecting drug—excxpxent interactions (DSC FTIR, XRPD)

with suitable examples.
2. Write the objectives and principles of cGMP with reference to facility layout, equipment

maintenance, and personnel requirements.

L2. Understand i
1. Explain the scope, merits, and types of pharmaceutical validation with examples of dosage forms.

2. Discuss the theories of dispersion and their application in pharmaceutical emulsions and
suspensions.

L3. Apply : ‘
1. Illustrate the preparation and evaluation of small-volume parenterals, hlghhghtmg physxologxcal and
formulation considerations.
2. Apply factorial design and response surface methodology to optimize an oral solid dosage form.
3. Prepare a validation protocol for sterile mjcctablc formulations incorporating URS DQ, IQ, 0Q,

and PQ.
4. Demonstrate the application of Heckel plots and compactxon profiles in understanding powder
compressibility.
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alyze ; : :
Compare OFAT (one-factor-at-a-time) and factorial design approaches in pharmaceutical
formulation optimization.

2. Analyze regulatory differences in process validation between US FDA, EMA, and WHO.

3. Critically analyze case studies of FDA warning letters on cGMP violations and identify root causes.

4. Examine the corrclation between conipaction pressure, dissolution rate, and pharmacokinetic
performance of tablets.

LS. Evaluate

1. Evaluate the role of nanocarriers (nanoemulsions, nanosuspensions, SMEDDS) in improving
solubility and stability of drugs.

2. Critically evaluate the role of cleaning validation and data integrity (ALCOA) in preventing cross-
contamination.

3. Assess the impact of Lean Manufacturing, Six Sigma, and ERP systems on productivity and cost
efficiency in pharma industries.

4. Evaluate the application of IVIVC and PBPK modeling in predicting in vivo performance and
supporting regulatory submissions.

L6: Create

1. Design a preformulation study plan for a poorly soluble BCS Class II drug including forced
degradation and stability testing. ; i \

2. Propose an AUML-based predictive framework for formulation optimization of nanocarrier-
based systems. ) ‘

3. Develop a risk-based validation master plan for a continuous manufacturing facility in line
with ICH Q9. | ‘_

4. Create a comprehensive evaluation protocol for a sustained-release tablet, integrating

statistical methods (ANOVA, t-test, f1/f2 similarity factors).

M - pawoans
/_.—.-
Chajrperson
Board of Studies
Chairperson
Board of Studies (AIPS) |
Avanthi Instituts of Pharmaceutical Sciences (A)
Charukupally (v), Bhogapuram Manaal
Vizianagaram Dt.,- 531162
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R25MPH104 REGULATORY AFFAIRS INPRODUCTDEVELOPMENT 4 0 0 4

Course Objectives:

To gain knowledge about the concepts of innovator and generic drugs, drug development
process and Regulatory guidance’s and guidelines for filing and approval process.

To explain the Common Technical Document (CTD) and electronic CTD (eCTD) formats
used for the submission of drug dossiers globally.

To familiarize students with the post-approval regulatory requirement related to drug
substances and drug products. To understand regulatory obligations for maintaining product
quality, safety, and compliance after approval.

To provide a detailed understanding of clinical trial guidelines, approvals, and ethical
considerations. To enable students to interpret and apply regulatory requirements for
conducting safe and effective clinical trials.

Course Outcomes

At the end of the course, students wil} be able to:

Mapping with POs and PSOs

Course e : :
Course Outcomes (COs) DOK
Code ) ‘ ' ' '
- o o 8
|18 18 |8 |2
Recall = documentation procedure’ in| . it
R25CO104.1 | pparmaceutical ~ Industry  for  drug | 2 i I 1o f1 L L2

approval process.

R25C0104.2 | guidance and guidelincs‘for filing and 2 ‘1‘ 1 1 1

Understand the concepts of Regulatory ‘
L2,L3

approval process of drugs.

R25C0104.3 global documents in . CTD/eCTD |

Summarize the process of submission of

formats. Understand post approval 2 s i ; L3,L4‘
regulatory requirements for actives and | @ - fi

drug products.

R25C0104.4

Understand the global regulatory terms ‘ : i b L5,L6

related to drug approval process.

R25CO104.5 | requirements ~ for . approvals  of | 2 1 S 1Y BRI Y )

Understand  the.  guidelines ~ and i
' LS, L6

conducting clinical trials.
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. SYLLABUS
UNITI: ' 12 Hours

Documentation in Pharmaceutical industry: Master formula record, DMF (Drug Master File),
distribution records. Generic drugs product development. Introduction, Hatch- Waxman act and
amendments, CFR (CODE OF FEDERAL REGULATION), drug product performance, in- vitro,

ANDA regulatory approval process, NDA approval process, BE and drug product assessment, in —

vivo, scale up process approval changes, post marketing surveillance, outsourcing BA and BE to
CRO.

CO’s-CO1
Self Learning topics:: Understand the preparation and significance of DMF, CFR, ANDA, and
NDA approvals. Learn about drug performance evaluatron bioequivalence studies, outsourcing to

CROs, and post-marketing surveillance.
UNIT II: ‘ ‘ 12 Hours

Regulatory requirement for product approval: API, biologics, novel therapies obtaining
NDA, ANDA for generic drugs ways and means of US registration for foreign drugs. Regulatory
requirements of EU, MHRA, TGA and ROW countries. International regulatory trends in
pharmaceutical industry | '

: CO’s-CO2
Self learning Concepts: Explore regulatory pathWays for APIs, biologics, and generics including
NDA and ANDA submissions. Study global regulatory requlrements of EU, MHRA, TGA,
and ROW countries for drug regrstratron

UNIT III: 1 12 Hours
CMC, post proval regulatory  affairs. Regulation for combmatron products and medical

devices.CTD and ECTD format, industry and FDA liaison. ICH - Guidelines of ICH-Q, SE, M.

e | CO’s-CO3
Self learning Concepts: Leam CMC documentation, ECTD format, and regulations for
combination products and medical devices. Unrlerstand ICH guidelines, industry-FDA liaison,
and post-approval regulatory processes.

UNIT IV: Heil i ) 12 Hours
Non clinical drug development: Global submlssron of IND, NDA ANDA. Investigation of

medicinal products dossier, dossier (IMPD) and investigator brochure (IB).
Hybrid NDA: a difference from NDA, historical background, literature based hybrid NDAs and
other sources of information for hybnd NDA, examples of types of products considered under

hybnd NDA.
CO’s-CO4
Self learning ConceptS' Study global regulatory submissions llke IND, NDA, ANDA, and
preparation of dossrers IMPD and mvestrgator brochures. :
UNIT V: . : 12 Hours
Clinical trials: Developing clinical trial protocols. Institutional review board/ independent ethics

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1» BOS Page 2
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 committee Formulation and wor'king proe'edureé informe'd Consent process and procedures.
HIPAA- new, requirement to clinical study process, pharmacovigilance safety monitoring in
clinical trials. :

CO’s-CO5

Self learning Conccpts. Understand clinical trial protocols, cthical approvals, informed
consent, HIPAA gmdelmes, and pharmacovngxlance in clinical trials.

Board of Studxes Pharmacy

Approved in BOS No: 01, 22" October, 2025

Approved in ACM No: 01

Text Books

1. Itkar, S. (2020). Drug Regulatory Affairs. Pune: Nirali Prakashan.

2. Kadam, M. (2021). Pharmaceutical Regulatory Affairs. Nashik: Carecr Publications.
3. Alkasab, A. (Ed). (2012). Comprehenswe Drug Regulatory Affairs. New York:

Academic Press.

4, Berry, L. R., & Martin, R P. (2004). The Pharmaceuttcal Regulatory Process. CRC Press.
Reference Books

1. Generic Drug Product Development, Solld Oral Dosage forms Leon Shargel and
IsaderKaufer,Marcel Dekker series,Vol. 143

2. The Pharmaccutlcal Regulatory Process, Second Edition Edited by Ira R Berryand
Robert P.Martin, Drugs and the Pharmaceutical Scncnces Vol.185, Informa Health care
Pubhshers

3. New Drug Approval Process: Aeeeleraﬁng Global Registrations By Richard A
Guarino, MD,5thedition, Drugs andthe Pharrnaceutical Sciencés Vol.190.

4.  FDA regulatory affairs: a gu1de for prescnptnon drugs medical devices,
and biologics/edited By Douglas i Plsano, David Mantus ' |

5. Clinical Trials and Human Research: A Pracucal Guide to Regulatory
Compliance By Fay A. Rozovsky and Rodney K. Adams.

Web References ‘
1 1 ha i

2. https://nptel.ac.in/

3. ttsain i/

4 Jwrww a 1

5. https://www.usporg/
6. https://www.sciencedirect.com/
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Internal Assessment Pattern

Cognitive Level ~ Internal Asséssmcnt #1(%) Internal Assessment #2(%)

L1 ' 35% s
L2 40% i
135 25% 25%
LA =i 35%

JLS . AU 25%
L6 : 15%

Total (%) : 100% | 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L2: \
. Differentiate between in-vitro and in-vivo drug performance tests.
. Why are distribution records nnportant for drug recalls? :

L1: Remember
1. Define bioequivélence (BE).
. 'What is the Hatch—-Waxman Act?
. 'Write the full form of CFR.
. 'What is the Orange Book?
. Mention any two PK parameters used in BE studies.

. Explain the different types of DMFs and their "purposes.

2

3

4

5

6. Describe the contents of a Master Formula Record.

T

8. Write in detail about the Hatch—-Waxman Act (1984).
9

Discuss the major parts of 21 CER relevant to drug regulation.
10. Explain the difference between ANDA and NDA.

Understand

1
2
3. Explain the significance of Paragraph IV certlﬁcatlon under Hatch—Waxman Act.
4. Why is bioequivalence testing requxred for generics?

5. ‘
6
7
8
9.

Give reasons why many companies outsource BA/BE studies to CROs.

. Compare the regulatory approval process of NDA and ANDA in the US.
. Explain the registration pathway for forelgn drugs in the US.
. Discuss the regulatory roles of FDA, EMA (EU), MHRA, and TGA.

Summarize the steps required for the approval of biologics.

10. Explain the importance of ROW country regulations in global drug dlstnbunon

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS"
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L3: Applying
1.

Apply the knowledge of NDA/ANDA pathways to outlme how a forengn API manufacturer
can register its product in the US.

Using an example, explam how different regulatory agencres (FDA, EMA, MHRA TGA)
may impact the global launch of a new biologic.

Design a step—w15e regulatory strategy for a company .plarming to introduce a novel gene
therapy in both the US and EU markets. '

Analyze how the Hatch-Waxman Act framework supports the approval of generrcs and
applyitto a hypothetlcal case of a company ﬂlmg an ANDA.

Apply the concept of global regulatory harmomzatlon to discuss how a drug approvcd in the
US can be marketed in ROW countries with minimal duplication of work. &

A company wants to change the manufacturing site for an approved drug. Apply the
concept of post-approval regulatory affairs to explain the pathway they must follow.

A firm is developing a drug—device inhaler. Explain how it would be classified as a
combination product and what regulatory steps are required.

A manufacturer needs to prepare a global submission for the same drug in the US, EU, and
Japan. How would the CTD/eCTD format help in this process?

Apply the ICH Quality (Q) guidelines to cxplam how stablhty testing should be conducted

before submission.

10. A biotech company is designing clinical trials for a new biologic. Whrch ICH E (Efficacy)

guidelines apply, and how should they be used?

L4: Analyzing

1.

Compare the regulatory pathways for medical devices vs. combination products in terms of
data requirements and approval processes. ; ‘

Analyze how post-approval  regulatory changes ' (e.g., formulation, 'péckaging,
manufacturing site) can affect drug quality, safety, and efficacy. |

Differentiate between the CTD and eCTD formats with respect to structure, submission

process, and advantages.

Examine how ICH guidelines Q S,E, M) collectrvely ensure global hannomzatlon of drug
development.

Evaluate the role of FDA-industry llalson meetmgs (pre-IND end-of—phase pre-NDA) in
reducing regulatory delays. =

L5: Evaluating

1.

Evaluate the impact of nonclinjcal study design on the outcome of an NDA submission:

Critically evaluate how the design of nonclinical studies can rmpact the outcome of a New

Avanthi Institute of Pharmaceutical Sciences (Autonomous) ‘! piitgee BOS Page 5



AIPS]RZSlMPYﬂiZSMPHl(Ml Regulatory Affairs in Product Development
Drug Apphcatxon (\TDA) submlsswn including the potential consequences of inadequate
study design. ‘
Assess the role of the IMPD in ensuring' the r1uaiity and safety of investigétional products:
Evaluate the significance of the Investtgatlon of Medlcmal Products Dossier (IMPD) in
ensuring the quality and safety of mvestrgatxonal products including its role in regulatory
decision-making. :
.Compare and contrast the requircments for IND, NDA, and ANDA submissions: Critically
compare and contrast the regulatory rcquAircmen'ts for Investigational New Drug (IND), New
Drug Application (NDA), and Abbreviated New Drug Application (ANDA) submissions,
highlighting key similarities and differences.
Justify the importance of regular updates to tilc Iilvcstigator's Brochure (IB) during clinical
development Evaluate the 1mportancc of regular]y updatmg the Investlgator's Brochure (IB)
during clinical development and justrfy the need for these updates in ensuring subject safety
and informed consent.

Assess the impact of inadequate informed consent on clinical trial validity: Evaluate the

_potential consequences of inadequate informed consent on the validity and reliability of

clinical trial results.

Evaluate the role of Institutional Review Boards (IRBs) in ensuring clinical trial cthics:
Assess the significance of IRBs in ensuring that clinicél trials are conducted in accordance
with ethical principles and regulatory requirements. i

Compare and contrast the requirements for HIPAA compliance in clinical trials: Evaluate
the requirements for Health Insuranco Portability and Accountability Act (HIPAA)
compliance in clinical trials, including the impljcations for data manageinent and participant
confidentiality. ! i i ’

Justify the importance of pharmacovigilance in clinical trials: Assess the significance of
pharmacovigilance in clinical trials, including its role in ensuring participant safety and

identifying potential safety risks.

L6: Creating

1

Develop a comprehensive plan for compxlmg nonchmcal data for a global IND submission:
Create a detailed plan outlining the necessary steps, timelines, and resources required to.
compile nonclinical data for a global Investigational New Drug (IND) submission.

Design an IMPD dossier for a new investigational product: Create a comprehensive

~ Investigation of Medicinal Products Dossier (IMPD) for a new investigational product,

including all necessary sections and information.

Avanthi Institute of ‘Pharmace‘utical Sciences (Autonomous) - 1= BOS Page6 '
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3. Construct a strategy for preparing an NDA submission package: Develop a strategy foxL
preparing a New Drug Application (NDA) submission package, including the organization
of nonclinical and clinical data, and ensuring compliance with regulatory requirements.

4. Create an outline for an Investigator's Brochure (IB) for a phase II clinical trial: Design an
outline for an Investigator's Brochure (IB) for a phase II clinical trial, including key sections
such as product description, nonclinical and clinical data, and safety information.

5. Design a clinical trial protocol for a phase III study: Create a comprehensive clinical trial
protocol for a phase III study, including the study design, objectives, inclusion and
exclusion criteria, and safety monitoring plan.

6. Develop an informed consent form for a clinical trial: Create an informed consent form for a
clinical trial, including all necessary information about the study, risks and benefits, and

participant rights.

' H . w&w
. T
‘Chailperson
Board of Studies .

Chaimperson
Board of Studies (AIPS)
Avanthi Institute of Phamaceutical Sciences (A)
Cherukupally (V), Bhogapuram Manga!
Vizianagaram Dt,,~ 531162
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AIPS| R25| MPY| R25MPH105| Modern Pharmaceutical Analytical Techniques Practical
R25MPH105 Modern Pharmaccutical Analytical Techniques Practical 0 063

Course Objectives:

1. To provide practical training in the calibration of analytical instruments.

2. To develop a strong foundation in Good Laboratory Practices (GLP) and regulatory

guidelines.
3. To enable students to perform impurity profiling of pharmaceutical substances.
4. To train students in conducting assays of official compounds,
5. To enhance proficiency in the quantitative estimation of functional groups.

Course Qutcomes
At the end of the course, students will be able to:

Mapping with POs and PSOs
Course Code Course Outcomes (COs) DOK
7 z|lalelx|lalZ|d 8
S22 |R|2| 2|2
! Able to perform the calibration
R25C0105.1 of glassware and instruments 312N L 3 = e 2] L PR E2
Estimate = the amount of
R25C0105.2 ity for e piven drass 31| 24 s 30 P a2 ) | L2, 1S
Examine the purity of official
compounds by instrumental ' '
R25C0105.3 techniques - and : | fitrimetric 3] 2 |3 e i 250 15 B2 B3
procedures ' '
Identify the quantitative :
determination. of  functional
R25C0O105.4 groups‘and ' drugs | by | using < 5 (A ) Wl e T S IRl B e B 6 Tl
different reagents
Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01
. COURSE CONTENT |
S.No Name of the'experiment Course Outcome
1. Calibration of glass wares i P Ccol1
2. Calibration of pH meter Ccol
Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1™BOS Page 1°
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3. Calibration of UV-Visible spectrophotometer col
4. Calibration of FTIR spectrophotometer CO1
5. Calibration of GC instrument CcO2
16 Calibration of HPLC instrument cO2
7. Cleaning validation of any one equipment cO2
8. Impurity profiling of drugs . co2
9. Assay of official compounds by different titrations cO3
10. Assay of official compounds by instrumental techniques. cO3
i Estimation of riboflavin/quinine sulphate by fluorimetry CcO3
12. Estimation of sodium/potassium by flame photometry co3
13. Quantitative determination of hydroxyl group. CO4
14. Quantitative determination of amino group CO4
15. rCe(;gJer‘ilx‘rsletﬁc determination of drugs by using different CO4
Textbooks

1. Analysis of drugs in Biologicai fluids- ..Io'seph‘Chamberlain, 2 nd Ediiion.CRC Preés,

Newyork. 1995.

2. Principles of Instrumental Analysis- Doglas A Skoog; F.James Hollér, Timothy A. Nieman,

5 th edition, Easternpress, Bangglore, 1998.

3. Pharmaceutical Analysis-Higﬁchi, Brochmman and Hassen, 2 nd Edition, Wiley —

Interscience Publications, 1961..

4. Pharmaceutical Analysis- Modern methods— Part B- JW Munson, Volume 11, Marcel

Dekker Series

5. Practical HPLC method Development — Snyder, .Ki.r.k_l.and, Glaich, 2nd Edition, John‘VIViley

& Sons, New Jercy. USA.

6. Chromatographic Analysis of Pharmaceuticals — John A Adamovics, 2 nd Edition. -

Reference Books
1. Indian Pharmacopoeia
2. United States Pharmacopoeia .
3. ICH, USFDA & CDSCO Guidelines.

MR aver

.‘—""‘-—t‘: ;
Chajrperson
Board of Studies

Chairperson
Board of Studies (AIPS) |

Avanthi Institute of Pharmaceutical Sciences (Autonomous)

81 Instituie of Pharmaceugal Spiences (A)
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‘ AIPS| R25| MPY]| RZSMPHIO6| Advanted Drug Delivery Systems Practical
ADVANCED DRUG DELIVERY SYSTEMSPRACTICAL 0 0 6 3

Course Objectivcs:

* To understand the design principles and evaluation methods of various advanced drug dehvcry
systems (SR/CR, osmotic, gastro-retentxve, mucoadhesive, transdetmal).
* To gain hands-on experience in the formulation and evaluatlon of novel and modified release
dosage forms.
* To perform pre-formulation, micromeritic, and dtssolutxon studlcs to establish relationships
between formulation variables and drug release kinetics.
* To apply mathematical models (Higuchi,.Peppas, Hixson-Crowell, etc.) to interpret in-vitro
drug release data.
* To develop skills in using formulatlon approaches to optimize bxoavallablhty, stability, and
patient compliance,

Course Qutcomes

At the end of thé coﬁrse, students will be able to:

Mapping with POs and PSOs
Course Code Course Outcomes (COs) slalslzlglz 3ls DOK
' ARE(&R|2l22
Perform  in-vitro  dissolution
R25C0106.1 studies for cc?ntrolled/systamed BT T W R PO 0 1Y 1 )
release formulations and interpret
release patterns.
R25C0O106.2 Able to Formulate and Evaluate N X W Nl B S S S8 2
Tablets
Able to Formulate and Evaluate :
R25C0106.3 different Drug Delivery Systems. 3 (72 103 Pt 2 1 Ll‘,L2
R25C0106.4 Identify the Drug Release kinetics c L B O B A B IR B B
models.
Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01 RK
- COURSE CONTENT
S.No ‘ Name of the Experiment Course Qutcome
Perform In-vitro dissolution profile of CR/ SR marketed
B COl
formulation.
2. Formulation and evaluation of sustained release matrix Co1
Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1*BOS Page 1




AIPS| R25| MPY| R25MPH106| Advanced Drug Delivery Systems Practical

tablets.

3 Formulation and evaluation osmotically controlled DDS. cO2

4, Preparation and evaluation of Floating DDS- hydro co2
dynamically balanced DDS.

3 Formulation and evaluation of Muco-adhesive tablets. co2

6. Formulation and evaluation of transdermal patches. CcOo3
Carry out pre-formulation studies of tablets and study the effect Co3
of compressional force on tablets disintegration time.

8. Study of Micromeritic properties of powders and granulation. Co4

9. Study the effect of binders and the effect of particle size on CO4
dissolution of a tablet.

10. Heckel plot, Higuchi and Peppas plot and determme similarity CO4
Factors.

Textbooks:
1. Leon Lachman, Herbert A. Lxeberman, Joseph L. Kanig — The Theory and Practice of
Industrial Pharmacy, CBS Pubhshers
2. Y. W. Chien — Novel Drug Dehvery Syétems, CRC Press.
3. Vyas, S.P. & Khar, RK. — Controlled Drug Delivery: Concepts and Advances, Vallabh

Prakashan.
4. Robinson, J.R., Lee, V.H.L. — Controlled Drug Delivery: Fundamentals and Applications,
Marcel Dekker.
Reference Books:

1. Banker, G.S. & Rhodes, C.T. — Modern Pharmaceutics, CRC Press.

2. Brahmankar, D.M. & Jaiswal, S.B. — Blophamlaceutxcs and Pharmacokmetlcs A Treatise,
Vallabh Prakashan. :

3. Jain, N.K. - Controlled and Novel Drug Delivery, CBS Publishers.

4. Allen, L.V., Popovich, N.G., Ansel, H.C. — Ansel’s Pharmaccutlcal Dosage Forms and
Drug Dehvery Systems, Llppmcott Wll]lams & Wilkins. s ’

H\ Q_U&N\
Chajrperson ™
Board of Studies
Chairperson

Board of Studies (AIPS)
Avanthi Instituie of Pharmacautical Sciences (A)
Cherukupally (V), Bhogapuram Manda!
 Viziananaram Dt.,- 531162
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AIPS|R25|MPY|R25MPH108|Research Paper Writing

R25MPH108 RESEARCH PAPER WRITING 4 0 0 0O
(M.PHARM COMMON FOR ALL SPECIALIZATIONS)
Course Objectives: .
* To understand the essentials of writing skills and their level of readability.
* To learn about what to write in each section.

» To ensure qualitative presentation with linguistic accuracy.
Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs

Course o
Code Course Outcomes (COs) 8 8 8 3 8 g 8 § DOK
/0 -V - -/ -V e~ IS G
Understand the significance of
R25CO108.1 |writing skills and the level of| 1 2 |03 i a2 20 151 B E2
readability.’
R25C0108.2 | Analyze and write title, abstract, S Bl . ol B X R | L1L2,
different sections in research paper ! e i L3
R25C0108.3 |Pevelop the skills needed while | 0 100 0 VR4 il R W B O )6

writing a research paper

Able to develop and apply key
academic writing skills to construct
clear, concise, and impactful Titles,
Abstracts, and Introductions for 1 ) 3
research papers, demonstrating the |
ability to attract readers, summarize
core findings, and establish research
context effectively.

R25C0O108.4 =t | ! |22 )1 2 1 | L3, 14

Able to use appropriatc academic
language and style to accurately ;
formulate the methodology, clearly ' L4.L5. |
R25C0108.5 |present Results, logically construct| 1 2 < A BT - 25 |62 1 L,,6 ¢
Arguments, and effectively draw
valid conclusions & in  research
writing.

SYLLABUS ‘
UNITIL: ' ‘ ) ‘ 10 Hours
Overview of a Research Paper- Planning and Preparation- Word Order- Useful Phrases -
Breakingup Long Sentences-Structuring Paragraphs and Sentences-Being Concise and Removing
Redundancy -Avoiding Ambiguity. ‘
; ' CO’s-CO1
Self Learning topics: Examples of effective vs. poor research paper planning, Exercises on
improving word order and sentence clarity, Identifying and breaking long, complex sentences into

shorter ones.
UNIT II: : 10 Hours

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS Page 1



AIPS|R25[MPY|R25MPH108|Research Paper Writing

Essential Components of a Research Paper- Abstracts- Building Hypothesis-Research Problem -

Highlight Findings- Hedgmg and Criticizing, Paraphrasing and Plagiarism, Cauterization
CO’s-CO2

Self Learning topics: Common pitfalls in defining a research problem, Hedging phrases in
academic writing (e.g., “suggests that”, “may indicate”), Identifying plagiarism vs. acceptable

paraphrasing.
UNIT III: A ) ‘ 10 Hours
Introducing Review of the Literature — Methodology - Analysis of the Data-Findings - Discussion-

Conclusions-Recommendations.
CO’s-CO3

Self Learning topics: Steps to conduct a literature review (sources, search engines, databases),
Comparing qualitative vs. quantitative methodologies,Tools for data analysis (SPSS, Excel, R

basics).

UNIT IV: : 3 8 Hours

Key skills needed for wntmg a Title, Abstract, and Introduction
CO’s-CO4

Self Leaming topics: Characteristics of an unpactful research title, Common errors to avoid in
writing an abstract, Strategies for writing a strong introduction.

UNIT V: R i ' | . 7 Hours
Appropriate language to formulate Methodology, mcorporate Results, put forth Arguments and
draw Conclusions.

Self Leammg topics: Neutral and objective ways to rcport results, Building loglcal argunclgnts.; Sv?t}sl
evidence, Transition words for coherence. ‘
Board of Studies: Pharmacy ‘
 Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01 |
Text Books : ;
1. Goldbart R (2006) Writing for Science, Yaie University Press .(availab'le on Google Books)
Model Curriculum of Engineering & Technology PG Courses [Volume-l]. '
2. Day R (2006) How to Write and Publish a Scientific Paper, Cambﬁdgc University Press.
3. nghman (1998), Handbook of Writing for the Mathematical Sciences, SIAM.
Highman"sbook Adrian Wallwork , Enghsh for. Wntmg Research Papers, Springer New
York Dordrecht Heidelberg London, 201 L

Web References b ‘ 1

1. -//cambridge-research.org/blogs/how-to-write-a- - ?




AIPS|R25|MPY|R25MPH108|Research Paper Writing

4. https://www.verywellmind.com/how-to-write-an-introduction-2794846?

Assessment Pattern:

1
2;

Evaluated for a total of 100 marks.

A student can select 2 articles of his/her choice with a minimum of 01 review or research
article per semester. Each article publication shall be evaluated by the concerned teacher
for 50 marks, totaling to 100 marks.

o V0N
% /”:’.
: Chairperson
Bo4rd 6T Stirdies
: Bpard of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (A)
Charukqpafly (V), Bhogapuram Mandal
Vizianagaram Dt.,- §31162
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AIPS|R25|MPY|R25MPH201| Molecular Pharmaceuti
R25MPH201 MOLECULAR PHARMACEUTICS (NANO TECHNOLOGY & TARGETED DDS)

Course Objectives:

+  To understand the principles and biological basis of targeted drug delivery systems.

« To explore the types, preparation techniqués,

vesicular drug delivery systems.

cs (Nano Technology & Targeted DDS)

400 4

and evaluation methods for nanocarriers and

. To analyse strategies for site-specific drug delivery, especially to the brain and tumours.

. To understand the role of monoclonal antibodies,

thcrapctitics. ;

« To gain insight into pulmonary and nasal delivery p

pharmaceutics.

Coursc Outcomes

At the end of the course, students will be able to:

gene therapy, and nucleic acid-based

latforms and their relevance in modemn

Course
Code

Course Outcomes‘(CO.s)

Mapping with POs and PSOs

PO1

PO2
PO3
PO6
PO10
PO11
PSO1

DOK

PSO2

R25MPH201
A

Explain the fundamental concepts,
need, and principles of targeted drug
delivery Ak

—
1
N

1] L1,12

R25MPH201
2

Assess the potential of ‘emerging
nanocarriers . and  lipid-polymer
systems. Compare traditional - and
next-generation = nanocarriers - in
terms of efficiency, stability, and
clinical translation.

L1;L2;
L3

R25MPH201
3

Illustrate the Preparation techniques
and  Evaluation = parameters ~ of
microcapsules and  microspheres,
Monoclonal Antibodies etc.

15 2,13

R25MPH201

Evaluate the role of nanocarriers in
enhancing pulmonary and nasal
delivery efficiency. Discuss and
interpret regulatory considerations and
bioequivalence requirements of
inhalation products. :

1|13, 14

R25MPH201
L5

Assess the role of liposomal gene
delivery and novel -nucleic acid-
based systems  like  siRNA,
aptamers. Critically discuss
regulatory, ethical, and clinical trial
challenges associated with ' gene
therapy. : SRR

L4,L5,
L6

Avanthi Institute of Pharmaceutical Sciences (Autonomous)
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AIPS|R25|MPY|R25MPH201| Molecular Pharmaceutics (Nano Technology & Targeted DDS)

SYLLABUS ‘
UNIT I: 10 Hours
Targeted Drug Delivery Systems: Concepts, Events and biological process involved in drug

 targeting. Tumour targeting and Brain specific delivery.
CO’s-CO1

Self Learning topics: Recent patents in tumour-targeted nanomedicine, Role of receptors (c.g.,
folate, transferrin) in targeting, Mechanisms of drug release in targeted therapy.

UNIT I1I: 10 Hours
Targeting Mecthods: Active and Passive Targeting. Introduction, preparation and
Characterization of Nano Particles: Polymeric & solid lipid nanoparticles & Liposomes: Types,
preparation and evaluation: Stimuli Responsive and Smart Drug Delivery Systems. j

CO’s-CO2

Self Learning topics: Role of PEGylation in nanocarrier stealth properties, Case studies of polymeric
nanoparticles (e.g., PLGA, chitosan).

UNIT III: ' 10 Hours
Micro Capsules / Micro Spheres: Types, preparation and evaluation of Monoclonal Antibodies;

‘Preparation, Characterization and applications of Niosomes, Aquasomes, Phytosomes,

Electrosomes, Transferosomes, Exosomes and Ethosomes.
CO’s-C03

Self Learning topics: Industrial scale-up techmques for microspheres, Stablhty concerns in vesicular |
systems, Thermosensitive liposomes and apphcatxons in hyperthenma {

UNIT IV: : , 8 Hours
Pulmonary Drug Delivery Systems: Aerosols, propellants, Contamers Types, preparation and

evaluation.
Intra Nasal Route Delivery systems: Types, preparation and evaluation, Nanocarriers in Naso-

Pulmonary Delivery.
Regulatory Considerations and Bloequlvalence of Inhalatlon Products.

CO’s-CO4

Self Learning topics: Smart inhalers and digital dmg delivery systems, Dry powder inhaler (DPI)
formulation case studies, Role of surfactants in nasal drug absorption. |

UNIT V: % A8 ‘ 7 Hours
Nucleic acid based therapeutic delivery system Gene therapy, introduction (ex-vivo & in-vivo
gene therapy). Potential target diseases for gene therapy (inherited disorder and cancer). Gene
expression systems (viral and nonviral gene transfer). Liposomal gene delivery systems. Regulatory
and Ethical Issues in Gene Therapy, Clinical Trial Challenges.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1 BOS e Paged



AIPS|R25MPY|R25MPH201| Molecular Pharmaceutics (Nano Tech nology & Targeted DDS)

Biodistribution and Pharmacokinetics:

knowledge of therapeutic antisense molecules and
aptamers as drugs of future, ;

Self Learning topics:FDA-approved gene therapy products, Advances in mRNA delive

ry systems,
Ethical controversies and public perception of gene editing.

Board of Studies: Pharmacy

Approved in BOS No: 01, 220 October, 2025
Approved in ACM No: 01 '
Text Books

1. 'Y W. Chien, Novel Dfug Delivery Systeins,“2nd edition, revised and expanded, Marcel
Dekker, Inc., New York, 1992, ‘

2. S.P. Vyas and RK. Khar, Controlled Drug Dclivefy - concepts and advances, Vallabh
Prakashan, New Delhi, First edition 2002, - |

3. N.XK Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors, New Delhi,
First edition 1997 (reprint in 2001). : &K

4. Torchilin V, Amiji M - Handbook of Nanoparticles for Pharmacéutical Applications.
Reference Books ‘ el :
1. Kumar ‘MNVR — Polymeric Nanoparticles: Production, Characterization and Applications.
2. Chowdary KP, Varma KS — Pharmaceutical Technology: Novel Drug Delivery Systems,
3. Khan AY, Vyas A, Gupta S — Drug Delivery: Principles and Applications.
Web References | ' I

6. ; ]
7 _: Ini i m

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

LI 35% | ‘ Sl

12 | ‘ 40% ' el

L3 Hall25% ‘ L il ) 2504

14 - S ‘ L 35%

L5 i) N | 25%

L6 15%

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 3‘

CO’s-CO5

s (A

. indai



W

B
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Total (%) ! 100% 100%
Sample Short and Long Answers questions of Various Cognitive Levels
L1. Remember \ ¢ Ty :
1. Define targeted drug delivery systems. List different targeting strategies used in site-specific

drug delivery.

2. Describe the classification of liposomes based on structure and composition.
L2. Understand
1. Explain the biological processes that influence the efficiency of drug targeting, with emphasis on
tumour and brain-specific delivery.
2. Describe the role of polymers and surfactants in the formulation of nanoparticles and vesicular drug
 delivery systems. it
3. Discuss the principles and process of gene therapy. Differentiate between ex vivo and in vivo
approaches. |
L3. Apply :
1. Explain the step-by-step procedure for the preparation and evaluation of polymeric nanoparticles
used in targeted therapy.
2. Describe the formulation of a nasal drug delivery system for systemic delivery of peptides. Include
: anatomical and physiological considerations. ‘
3. Tlustrate how monoclonal antibodies can be used in targeted drug delivery. Include real-world
applications in cancer therapy.
L4. Analyze | : |
- 1. ' Compare the mechanisms, advantages, and limitations of Aquasomes, Phytosomes, and
Electrosomes in drug delivery.
2. Analyze the structural and functional differences between liposomes and niosomes and their impact
on drug release.
3. Distinguish between various pulmonary delivery devices (MDI, DPI, nebulizers) in terms of
formulation components and performance. ‘ '
L5. Evaluate
1. Evaluate the impact of liposomal gene delivery systeins on biodistribution and pharmacokinetics.
Support your answer with examples.
. 2. Critically assess the challenges associated with tne use of nucleic acid-based therapeutics in clinical
settings. \ -
3. Discuss the ethical and regulatory considerations of gene therapy and their influence on therapeutic

development.

L6: Create ' ;

1

2.

3.

Design a multifunctional nanoparticle system for co-delivery of a chemotherapeutic drug
and siRNA. Include targeting, release mechanism, and delivery route.

Propose a smart drug delivery system for chronic brain disease using a nanocarrier. Justify
your design based on BBB permeability and targeting efficiency.

Construct a framework for evaluating the success of a newly developed pulmonary
nanoparticle formulation intended for COPD treatment.

Chairpgerson
Board of'Studies
* Chaimerson
Board of Studies (AIPS)

. p oo
—,

L

Avanthi Institute of Phaimaceutical Sciences (A
Charukupally (V), Bhogapuram Mandai

Vizianagaram Dt.,- 531162
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R25MPH202 - ADVANCED BIOPHARMACEUTICS & PHARMACOKINETICS 4 0

AIPS|R25|MPY|R25MPH202| Advanced Biopharmaceutics & Pharmacokinetics

Course Objectives::
- To apply biopharmaceutic principles in drug formulation and product design.

+ To analyze pharmacokinetic models, parameters, and drug interactions.

+ To evaluate drug product performance through bioavailability and bioequivalence studies.

0.

4

- To explore applications of pharmacokinetics in modificd-release, targeted, and
biotechnological drug products.
Course Outcomes '
At the end of the course, students will be able to: :
' Mapping with POs and PSOs
Course (LY
Code Course Outcomes (COs) = 8 8 8 g g é‘ § DOK
P | PRa R =9 - o, > -
Explain the mechanisms and
factors influencing gastrointestinal
drug = absorption,  dissolution,
RZSI;/[I’HZO dosage form performance,| 3 [ 3 £ AP | 1 < 825 LT L2
; transport models, and first-pass
metabolism for optimizing oral
drug delivery
Assess biopharmaceutic factors,
- | dissolution testing, and IVIVC to
R251;A§H20 optimize drug product design,| 3 | 3 2 SO B | - - 2 1 Lll’é' 2,
3 stability, and in vitro performance
for improved bioavailability.
Apply pharmacokinetic models,
nonlinear kinetics, and drug SR
R25SMPH20 |\ action principles for clinicall 3 [ 30| 3 [ 1|3 | -] 2] 1 |L21L3
2.3 : . PRI ki :
use in therapeutic drug monitoring
and dose optimization.
Evaluate bioavailability,
bioequivalence, BCS, ‘and|
R25MPH20 |permeability = studies to ensure
24 therapeutic equivalence, regulatoryl e e sl e et o R A O Wi
compliance, and clinical relevance
of drug products
Integrate PK/PD principles with
advanced-  drug . delivery,
R2SMPH20 | biotechnology products, and TDM| 3| 3 [ 3 | = | 1| - |2 |1 mi b
; to optimize individualized therapy| ‘
and clinical outcomes. :
Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 1



AIPS|R25|MPY|R25MPH202| Advanced Biopharmaceutics & Pharmacokinetics

SYLLABUS
UNIT I: 10 Hours

Drug Absorption from the Gastrointestinal Tract: Gastrointestinal tract, Mechanism of drug
absorption, Factors affecting drug absorption, pH partition theory of drug absorption.

Formuulation and physicochemical factors: Dissolution rate, Dissolution process,
Noyes—Whitney equation and drug dissolution, Factors affecting the dissolution rate.

Gastrointestinal absorption: role of the dosage form: Solution (elixir, syrup and solution) as a
dosage form, Suspension as a dosage form, Capsule as a dosage form, Tablet as a dosage form,
Dissolution methods, Formulation and processing factors, Correlation of in vivo data with in vitro
dissolution data, : ‘

Transport model: Permeability Solubility-Charge State and the pH Partition Hypothesis,
Properties of the_Gastrointestinal Tract (GIT), pH Microclimate Intracellular pH Environment,
Tight-Junction Complex.

CO’s-CO1

Self Learning topics: Anatomy & physiology of the GIT relevant to drug absorption, Mechanisms
of drug transport and factors influencing absorption, Dissolution testing methods (USP apparatus
I-IV) and IVIVC, Role of first-pass metabolism in limiting oral bioavailability.
UNIT II: ~ | 10 Hours
Biopharmaceutic considerations in drug product design and In Vitro Drug Product Performance:
Introduction, biopharmaceutic factors affecting drug bioavailability, rate-limiting steps in drug
absorption, physicochemical nature of the drug formulation factors affecting drug product
performance.

Drug permeability, in vitro: dissolution and drug release testing, compendial methods of
dissolution, alternative methods of dissolution testing, meeting dissolution requirements, problems
of variable control in dissolution testing performance of drug products. In vitro—in vivo correlation,
dissolution profile comparisons, drug product stability, considerations in the design of a drug
product. \ O

CO’s-CO2

Self Learning topics: Bioavailability & _Abs_orptio_n factors, In vitro testing & dissolution methods,
IVIVC & dissolution profile comparison, Drug product désign & stability.

UNIT III: ‘ ' 10 Hours
Pharmacokinetics: Basic considerations, pharmacokinetic models, compamrient modeling: one
compartment model- IV bolus, IV infusion, extra vascular. ‘

Multi compartment model: two compartment -'model in brief, non-linear pharmacokinetics:
cause of non-linearity, Michaelis—-Menten equation, estimation of kmax and vmax.

Drug interactions: introduction, the effect of protein- binding interactions,the effect of tissue-
binding interactions, cytochrome P450-based drug interactions, drug interactions linked to
transporters.

Clinical applications of PK (therapeutic drug monitoring, dose adjustment)

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 2
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CO’s-CO3

Self Learning topics:. Pharmacokinetic models — one & two-éompartment, linear vs. nvonlinear, Key
PK parameters — clearance, half-life, Vd, AUC, MRT, Nonlinear kinetics — Michaelis-Menten,
causes of non-linearity, Drug interactions — protein binding, tissue binding, CYP450 & transporters.

UNIT IV: ; , . , | 8 Hours
Drug Product Performance, In Vivo: Bioavailability and Bioequivalence: drug product

performance, purpose of bioavailability studies, relative and absolute availability. methods for
assessing bioavailability, bioequivalence studies, design and evaluation of bioequivalence studies,
study designs, crossover study designs, evaluation of the’ data, bioequivalence example,
Bioequivalence of narrow therapeutic index (NTI) drugs, study submission and drug review
process. biopharmaceutics classification system, methods. Permeability: In vitro, in-situ and In-
vivo methods. generic biologics (biosimilar drug products), clinical significance of bioequivalence
studies, special concerns in bioavailability and bioequivalence studies, generic substitution. ‘
ey . . CO’s-CO4
Self Learning topics: Bioavailability & Bioequivalence basics — definitions, relative vs. absolute,
influencing factors, Study designs & evaluati;in — crossover, data analysis, regulatory aspects.

UNIT V: : ; : : 7 Hours
Application of - Pharmacokinetics: Modified-Release Drug Products, Targeted Drug Delivery
Systems and Biotechnological Products. Introduction to Pharmacokinetics and pharmacodynamic,
drug interactions. Therapeutic drug monitoring (TDM) and individualized dosing strategies.
Pharmacokinetics and pharmacodynamics of biotechnology drugs. Introduction, Proteins and
peptides, Monoclonal antibodies, Oligonucleotides, Vaccines (immunotherapy), Gene therapies.

: CO’s-CO5
Self Learning topics: PK/PD relationship & drug interactions — modeling, simulation, clinical
impact, Modified-release & targeted delivery systems — design princ‘iples, applications,
Pharmacokinetics of biotech drugs — proteins, peptides, mAbs, bligonucleotides, Advanced
therapies — vaccines, gene therapy, immunotherapy, regulatory concerns.

Board of Studies: Pharmacy

Approved in BOS No: 01, 22" October, 2025

Approved in ACM No: 01 ;

Text Books , i ; ,

1. Biopharmaceutics and Clinical Pharmacokinetics by Milo Gibaldi, 4th edition, Philadelphia,
Lea and Febiger, 1991 G

2. Biopharmaceutics and Pharmacokinetics, A. Treatise, D .M. Brahmankar and Sunil B. i
Jaiswal., VallabPrakashan, Pitampura; Delhi. ‘ i .

3. Applied‘ Biopharmaceutics and Pharmacokinetics by Shargel. Land YuABC, 2ndedition,
Connecticut Appleton Century Croﬁs, _ : |
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4. Textbook of Biopharmaccutics and Pharmacokinetics, Dr. Shobha Rani R. Hiremath,Prism

Book .
5. Pharmacokinetics by Milo Gibaldi and D. l;erriex'a 2nd edition, Marcel Dekker Inc.,New
York, 1982.
Reference Books
1. Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick, James. G.Boylan,
Marcel Dekker Inc, New York, 1996 12.
2. Basic Pharmacokinetics, 1 st edition, Sunil S jéinbhekarandPhilip J Breen, pharmaceutical
press, RPS Publishing,2009. _ ) :
3. Absorption and Drug Development- Solubility, Permeability, and Charge State, Alex
Avdeef, John Wiley & Sons, Inc,2003.
Web References

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)
L1 35% -
L2 4097 i
L3 TSR Ly A0 25%
LA = “ 35%
‘D L5 B 25%
L6 ‘ SR, : 15% |
Total %) V10006 L 100%

Sample Short and Long Answers ‘questions of Vanous Cognitive Levels
L1. Remember

Define drug absorptlon

List the mechanisms of drug absorptlon from the gastromtestmal tract.
State the factors affecting drug absorption.

Define the pH partition theory of drug absorption. |

Recall the Noyes—Whitney equation for drug dissolution.

“oh W =
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6. List the factors affecting the dissolution rate of drugs.

7. Name the types of dosage forms that influence gastrointestinal absorption.

8. Identify examples of solutions used as dosage forms (e.g., elixir, syrup, solution).
9. Recall the advantages of suspensions as dosage forms for absorption.

10. State the role of capsules in drug absorption.

11. Recall the role of tablets in gastrointestinal drug absorpnon

12. List different dissolution methods used in drug testing.

13. State formulation and processing factors affecting drug dissolution.

14. Define in vitro—in vivo correlation (IVIVC).

15. Recall the transport model based on permeability, solublhty, and charge state.
16. List the properties of the gastrointestinal tract relevant to drug absorption.

17. Define pH microclimate in the gastrointestinal environment.

18. Recall the role of intracellular pH environment in drug absorption.

19. State the significance of tight-junction co‘nplexes in drug transport.

20. Define first-pass metabolism. ‘

L2. Understand

Explain the mechanism of drug absoxptidn across the gastrointestinal tract.

Discuss the major factors affecting drug absorption from the GIT,

Explain the concept of pH partition theory in relation to drig absorption.

Summarize the role of dissolution rate in drug absorption.

Describe the Noyes—Whitney equation and its application in drug dlssolutlon

Explain the factors affecting the dissolution rate of drugs. i

Differentiate between solutions, suspensions, capsules, and tablcts in terms of their

gastrointestinal absorption.

8. Describe the significance of dlssolutlon methods in predlctmg drug absorption.

9. Explain the correlation between in vivo data and in vitro dissolution data.

10. Summarize the transport model with respect to permeability, solubility, and charge state.

11. Explain the importance of GIT properties such as pH 1mcrochmate intracellular pH, and
tight-junction complex in drug absorption. j

12. Discuss biopharmaceutic factors affecting drug bxoavallabﬂxty

13. Explain the rate-limiting steps in drug absorption with examples.

14. Describe how the physicochemical nature of a drug affects product performance.

15. Differentiate between compendial and alternative dissolution testing methods.

16. Explain the problems of variable control in dissolution testing. -

17. Summarize the importance of in vitro—in vivo correlation (IVIVC). ,

18. Discuss the significance of dissolution profile comparison in drug product evaluation.

19. Explain why drug product stability is an important factor in formulation design.

20. Describe the major considerations in the de51gn of a drug product w1th respect to

biopharmaceutic performance | Tt

DIt he I e

L3. Apply

1. Apply your knowledge of blopharmaceutlc factors to explam how solubxhty and
permeability influence the oral bioavailability of a new drug

2. Apply the concept of rate-htmtmg steps to predict absorption pattcrns for a highly hpophlhc
but poorly soluble drug.
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Given the physicochemical properties of a drug (pKa, solubility, partition coefficient), apply
your knowledge to predict its in vivo performance.

Apply compendial and alternative dlssolutlon methods to evaluate the performance of two
different tablet formulations. - :

Given dissolution profile data, apply companson techniques to assess equivalence between
two drug products.

Apply the concept of IVIVC (In vitro-In vivo correlation) to predlct clinical performance of
a drug based on dissolution data.

Apply stability considerations to recommend formulation strategies for a moisture-sensitive

drug.

L4. Analyze

I

Analyze the differences between IV bolus, IV mfusnon and extravascular administration
using the one-compartment model.

‘ 2. Compare one-compartment and two-compaﬂment pharmacokinetic models in terms of drug
) distribution and elimination.
3. Examine the causes of non-linearity in pharmacokmetncs and analyze how they impact
dose-response relationships. ‘
4. Analyze the Michaelis-Menten equation to interpret nonlinear drug kinetics and explain the
significance of Vmax and Km in dosage adjustment. ; ]
5. Compare protein-binding and txssue-bmdmg drug mteracnons and analyze their impact on
pharmacokinetic parameters.
6. Analyze the role of cytochrome P450-based interactions in altering drug metabolism and
therapeutic outcomes.
L5. Evaluate
1. Critically evaluate the purpose and limitations of bioavailability studies in ensuring
therapeutic drug performance. | '
2. Assess the relative importance of absolute vs. relative bioavailability i in clinical decision-
) : making.
3. Evaluate the strengths and weaknesses of different methods used for assessing
bioavailability.
4. Critically appraise the design and evaluation of bioequivalence studies, focusing on
crossover study designs.
5. Judge the regulatory importance of bloequwalence data submxsswn in the drug review
process. :
6. Assess the clinical significance of the onpharmaceutxcs Classification System (BCS) in
predicting bioavailability and guiding drug approval.
7. Evaluate the appropriateness of different pexmeablllty assessment methods (m vitro, in situ,
in vivo) in drug development. |
8. Critically analyze the challenges in establishing bxoequlvalence for generic biologics
(biosimilars). -
L6: Create
1. Design a modified-release drug product strategy for a drug with a short half-life and high

first-pass metabolism, justifying formulation and pharmacokinetic considerations.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 6
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2. Evaluate the effectiveness of targeted drug delivery systems in minimizing systemic toxicity
compared to conventional dosage forms.

3. Propose a pharmacokinetic-pharmacodynamic medel to optimize dosing regimens for
monoclonal antibodies, considering their unique absorption and clearance patterns.

4. Critically appraise the challenges of applying conventional PK principles to proteins and
peptides, and recommend strategies to improve their oral bioavailability.

5. Design an integrated delivery approach for oligonucleotides or gene therapies, accounting
for stability, distribution, and intracellular delivery barriers.

A

H-povoa
Chairperson
Board of Studies

4 dChairperson
. Al , . 2oard of Stydies (AlPS
‘& . -~ Avanthi Insfitute of Pharmaseutics :
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R25MPH203 COMPUTER-AIDED DRUG DELIVERY SYSTEMS 4004

Course Objectives

* To introduce the use of modern computing tools in drug discovery, design, and development.

*  Tounderstand simulation, modeling, and attificial intelligence in optimizing formulqtions.

* ' To equip students with practical insights into software applications and digital innovations in
drug delivery.

Course Qutcomes

Mapping with POs
‘ and PSOs
Course Code Course Qutcomes (COs) DOK

2

PO1
PO2
PO3
PSO2

PSO1

Explain the fundamentals of computational

w
o
)
—
o
=
=
3

R25 C0O203.1 modeling in pharmaceutical sciences.

Simulate and predict drug disposition parameters

R25 C0O203.2 2:1:2.113;].:2.|: 3|1 25] - B2, L3

using software tools.

Apply design of experiments and optimization in : ‘
R25 CO2033| TP €M i p "lalslsl2]3]2]| 213

formulation development.

Integrate in-silico tools to support

R25 C0O203.4 21'21312|3|2]"L3,LA

biopharmaceutical and pharmacokinetic studies.’

Recognize the role of Al, robotics, and digitalf.

R25 C0O203.5 1|i2:]:3.042].3:|/3'|L4; LS, L6

systems in modern drug delivery.

'SYLLABUS ‘
Unit I: ' S i ' : . 10 Hours
Introduction to Computer-Aided Drug Delivery: Evolution and need for corﬁputational
tools in pharmaceutical research. Introduction to computer-aided difug dcsign (CADD) and drug
delivery. Overview of modeling approaches: ﬁéchanistic vs émbiricélQ Quality-by-Design (QbD)
and ICH Q8-Q10 guidelines in formulation 0ptimizationi Regulatory expectations in computational
submissions.

| CO’s-CO1
' Self learning Concepts: Trace the historical development of computational tools in drug discovery

~ Avanthi Institute of Pharmaceutical Sciences (AUTONOMOUS) 1"BOS  Pagel I
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and délivery. Investigate key milestones in pharmaceutical computational technology. ‘
Unit II: 8 Hours
Computational Pharmacokmetncs and ADME ‘Prediction: In-silico prediction of ADME
properties. Modelmg tools for absorption, metabolism; transporters (e.g., P-gp, BCRP). Basics of
pharmacokinetic software (e.g., GastroPlus™, SlmcypTM — case study-based). Use of simplified
case examples for software simulations. !

TR ] CO’s-CO2

Self learning Concepts: Explore computational ﬁethods and free online tools (Swiss ADME,
pkCSM) for predicting drug absorption, metabolism, and excretion properties. Study the role of -
transporters like P-gp and BCRP in drug disposition and how modeling predicts their effect on
bioavailability. | e T )
Unit IIT: s | ‘ DL et , ‘ s " 8 Hours
Formulation Design and Opﬁmiiaﬁon using Software Tools: Introduction to software like
Design Expert™, JMP™, Minitab™, Factorial designs, response surface methodology, Box-
Behnken design. Case studies on optimization of nanoparticles, emulsions, tablets. Inclusion of

recent trends: 3D printing-assisted formulation design.
! GRS e CO’s-CO3
Self learning Concepts: Study the features and applications of Design’ Expert™, JMP™, and

~ Minitab™ for. implementing Design of Experiments in pharmaceutical formulations. DoE

Techniques: Learn factorial designs, response surface methodology, and Box-Behnken design for
optimizing formulation variables. Recent Trends in Design: Explore 3D printing-assisted
formulation de51gn and its mtegratxon with modem optimization techniques.

Unit IV: i S 10 Hours

In-Silico Biopharmaceutics and Virtiial Trials: Biopharmaceutics Classiﬁcation System (BCS)

and bioavailability modeling, Virtual bioequivalence tuals and biow aivers, IVIVC concepts with

simulation examplcs, Integration with eCTD submlssmns
CO’s-CO4

Self learmng Concepts: BCS and Bloavallablhty Modelmg Learn the principles of the
Biopharmaceutics Classification System (BCS) and how in-silico tools model oral drug absorption
and bioavailability. Virtual Bioequivalence & Biowaivers: Explore the concept of virtual
bioequivalence trials, regulatory requirements, and conditions for biowaivers. IVIVC with
Simulations: Understand in-vitro/in-vivo correlation (IVIVC) models and perform simulation-based
examples for drug dissolution and absorption prediction. Integfation with eCTD: Study how in-
silico biopharmaceutics data is compiled and integrated into electronic Common Technical
Document (eCTD) submissions for regulatory approval.

Avanthi Institute of Pharmaceutical Sciences (AUTONOMOUS) 1"BOS  Page2
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Unit V: ' ‘ ) | 10 Hours

Artificial Intelligence, Machine Learning & Automation in Drug Delivery: Basics of
AIML in drug design and DDS. Case studies on Chat GPT, DeepMind, Alpha Fold in pharma.
Introduction to pharmaceutical robotics and automation tools. Computational Fluid Dynamics
(CFD) and applications in drug delivery systems. Real-world examples from pharmaceutical
industries and startups. :

CO’s-CO5
Self learning conccpts' AI/ML in Drug Design: Understand the basic principles of artificial
intelligence and machine learing applications in drug discovery and delivery systems. Pharma
Case Studies: Explore how tools like ChatGPT, DeepMind, and AlphaFold are transforming
pharmaccutical research and drug development.:-Pharmaceutical Robotics & Automation: Learn
about robotic systems and automated tools used in drug manufacturing and formulation processes.
Computational Fluid Dynamics (CFD): Study CFD principles and their applications in modeling
drug delivery systems such as inhalers and injectables. Industry Applications: Review real-world

examples where Al, ML, and automation are implemented in pharmaceutical industries and
startups.

Board of Studies: Pharmacy

Approved in BOS No: 01, 22% October, 2025

Approved in ACM No: 01 |

Recommended Books & Resources

1. Sean Ekins — Computer Apphcatlons in Pharmaceutxcal R&D. :

2. Jelena Djuris — Computer-Aided Applications in Pharmaceutical Technology.
3. Novel Drug Delivery Systems — Y. W. Chien. i

4. Modern Pharmaceutics — Banker & Rhodes. |

5. Artificial Intelligence in Drug Discovery — Nathan Brown (new addition).

Web ReferenceS'

MM@&M@M&Z&MM

‘4hnps,1bmz.51gjggacmmlsgﬁmmldsﬂgmm
5. httpsi//www.minitab.com/

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)
L1 . 35% -
L2 ' 0% - s
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L3 _ 25% 25%
L4- JE - ; 35%
LS - 25%
L6 AR ] 15%
Total (%) 100% 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L1 -Remember

1. Define computer-aided drug design (CADD).

2. What is Quality-by-Design (QbD)?

3. Mention two pharmacokinetic simulation tools.

4. Name any two statistical software used in formulation optimization.
5. List the BCS classification system classes.

6. Describe the basic mbdeling approaches used in pharmaceutical research.

L2 - Understand ‘ ‘
1. Explain the role of transmembrane transporters like P-gp in drug absorption.
2. Differentiate between mechanistic and empirical modeling. | ‘
3. Describe how software like GastroPlus™ aids xn drug development.
4. Explain the concept of IVIVC. ‘ ‘
5. Discuss the applications of in-silico ADME predlctlon in prechmcal drug development

L3 — Apply

1. Apply Design Expert“' to optimize a tablet foxmulatxon
2. Demonstrate the use of Box-Behnken design in drug formulation.
3. Use a case study to show application of CFD in drug delivery.
4. Using a software simulation (real or hypothetlcal) illustrate how vxrtual tnals are conducted for
bioequivalence testing.

L4 — Analyze ‘ ‘ ‘

1. Analyze the difference between GastroPlus™ and Simcyp™

2. Evaluate the significance of QbD in formulatien development.

3. Classify various Al tools used in drug desxgn

4, Analyze the 1mpact of 3D prmtmg technology on the development of personahzed drug dehvery systems.

LS5 - Evaluate ‘

1. Justify the use of AI/ML in pharmaceutical R&D.

2. Assess the limitations of in-silico models in real-time bioavailability prediction.
3. Critically evaluate the use of computational tools in regulatory submission. | '
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4. Compare and contrast conventional optimization methods with Al-driven formulation design approaches.

L6 — Create

1. Design a hypothetical workflow integrating QbD and simulation for a new DDS.

2. Propose a software-based framework for predicting drug-food interactions.

3. Develop a basic protocol for using CFD in nasal drug delivery system design.

4. Create a case-based simulation plan using Gastro Plus™ to demonstrate the pharmacokinetics of a new

oral formulation under fed and fasted conditions

ond
Chajrperson

Board of Studies

Chaiperson
: B_oard of Studies (AIPS)
Avanthi Institute of Pharmaceuytical Sciences (A)

Cherukqga”y (V), Bhogapuram Mandal
Vizianagaram Dt. - 531162
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R25MPH204 PRODUCT FORMULATION TECHNOLOGY | 400 4

Course Objectives:

To understand Preformulation Studies and to enable students to gain knowledge about
molecular optimization, crystal morphology, drug-excipient compatibility, and determination
methods essential for formulation development.

To Leam about Formulation Additives and to provide in-depth understanding of various
formulation additives, their roles in product developmcnt, and the design of experiments for

process optimization.

To familiarize students with solubility enhancement techmques dissolution mechanisms, and
testing models to improve bioavailability and product performance.

To train students in stability testing methods, degradation kinetics, ICH guidelines, and shelf-
life determination of pharmaceutical products.

To formulate and Evaluate Cosmetic Product and to impart kﬁowledge on the formulation,
evaluation, and packaging of various cosmetic products, mcludmg creams, gels, shampoos,
and baby care products.

Course Outcomes
At the end of the course, students will be able to:

Mapping with POs and PSOs .

Course al 8| 8| 8 = o) 2]
Code Course Outcomes (COs) -l -l - - 8 @l @ DO

R25C0204.1 |crystal morphology, and drug-

To analyze API properties,

excipient  compatibility  to
optimizeformulation
development.

.4 oty W ke G B s ol DR R RS o5

R25C0204.2

Students will understand the
role of excipients, factors
influencing their incorporation, | ‘
and design experiments for | 5 | e I | 1 2| 1| LLL2
effective product and process ‘
development.

R25C0204.3 |enhancement techniques,

Students will learn solubility’

dissolution testing models, and
correlate in-vitro and in-vivo | 2 1 1 1 1 2 1% /L2, L3
data for improved drug | @ | - '
bioavailability. '

R25C0204.4 |degradation kinetics, conduct

Students will evaluate

stability testing as per ICH : ‘
guidelines, and predict product 4 L b A Liclia ol Do LY
shelf life effectively,
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 |To gain skills to formulate,
R25C0204.5 [evaluate, and package various| -
cosmetic  products,  ensuring
quality, safety, and  regulatory
compliance. . s, ).

o X5 s bl K il B L KX e 1R L5,L6

‘ : SYLLABUS :
Unit I 12 Hours
Preformulation Studies: Fundamentals of preformulation studies and their significance in drug
development. Molecular optimization of APIs: physicochemical properties and their role in
formulation. Crystal morphology and polymorphism — implications in bioavailability. Powder flow
properties and evaluation techniques. Structure modification for enhanced solubility. Drug-excipient
compatibility studies: methods ' (DSC, FTIR, etc.). Analytical techniques for preformulation
characterization. Role of complexation, rheology, micromeritics and dissolution in design of dosage
form. ! \ ~ - s At
Solubility & Dissolution: Solubility and its importance in drug " absorption and bioavailability.
Experimental methods for solubility - determination and enhancement. Advanced solubility
improvement strategies: Salt formation Solid dispersion, Micellar solubilization, Nanocrystals, Lipid-
based formulations, : g

Dissolution: principles, theories, and in vitro testing, Dissolution apparatus: design, calibration, and
method development, IVIVC (In vitro-In vivo corrclation): levels and' applications, Role of
biorelevant dissolution media in predicting in vivo performance. Biowaviers in drug development.

; CO’S-CO1
Self-Learning Concepts: Latest approaches in predictive preformulation tools using computational
methods. Role of QbD (Quality by Design) in preformulation studies. Recent research on co-crystals
and amorphous solid dispersions for solubility enhancement. Regulatory considerations for
preformulation studies in ANDA and ND submissions. A
Unit II ! : I ‘ 12 Hours
Formulation Additives: Classification of pharmaceutical excipients and their functional roles.
Factors influencing excipient selection and compatibility. Recent developments in novel excipients and
their regulatory acceptance. Role of excipients in controlled release, taste masking, and stability. Qbd,
Design of experiments (DOE) and factorial design in formulation optimization. Excipients for
biologics and nanotechnology-based formulations. | ' : »

, | T C0’S-CO2
Self-Learning Concepts: Current trends in green excipients and sustainable formulation practices.
Role of co-processed excipients for improving tableting properties. IPEC guidelines for excipient
quality and safety. Case studies on excipient failures and their impact on ‘product recalls.
C0’S-CO2 , ‘ ‘ | ‘ .
Unit III ; i il : ‘ 12 Hours
Quality by design (QbD): Fundamentals of pharmaceutical quality by design, identification of critical
quality attributes, critical material attributes, critical process parameters and quality risk management.
Methods of optimization — OVAT and Design of experiments (DOE). Experimental designs,
screening designs, 'factorial designs, composite designs, mixture designs, response surface
methodology. Applications of systematic optimization techniques. i :

Process analytical technology (PAT) and other control strategies for QbD.

iy e U CO’S-CO3
Self-Learning Concepts: ICH guidelines: Q8(R2), Q9, Q10, Make a diagram showing QbD workflow
from QTPP to control strategy. & ! :

Avanthi Institute of Pharmaceutical Séiences ‘(Autonomous) i 1st BOS Page 2
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Unit IV: 12 Hours

Product stability: Stability concepts: degradation pathways, kinetics, and shelf-life prediction. '
Factors affecting stability: temperature, humidity, light, and pH. Stability studies: real-time and
accelerated protocols as per ICH guidelines. Current ICH guidelines (Q1A-QIF). Stability indicating
methods and analytical validation. Interpretation ‘of kinetic data (Arrhenius plot, Q10 method).
Stability testing for biologics and novel drug delivery systems. Solid-state stability, packaging
considerations, and labelling. ' ¢

CO’S-CO4
Sclf-Learning Concepts: WHO recommendations for stability testing. Impact of climatic zones on
stability requircments. Stability testing of nanomedicines and biologics. Case studies on stability-
related product recalls.
Unit V | 12 Hours
Cosmetics: Regulatory framework for cosmetic products (FDA, BIS, EU). Formulation, evaluation,
and packaging of cosmetics:Dentifrices (toothpaste, gels), Nail care (nail polish, nail removers), Lip
care (lipstick, lip balms), Eye cosmetics (mascara, eyeliner), Baby care products, Skin care
(moisturizers, vanishing cream, cold cream), Hair care (shampoos, conditioners), Stability testing of
cosmetic formulations. :

CO’S-CO5

Self-Learning Concepts: Role of natural ingredients and herbal extracts in cosmetics. Concept of
cosmeceuticals' and their regulatory challenges. Nanotechnology in cosmetics (nanoemulsions,
liposomes). Ethical considerations: animal testing bans and alternatives.

Text Books:

1. Lachman L, Lieberman HA, Kanig JL. The Theory and Practice of Industrial Pharmacy, 3
ed., Varghese Publishers, Mumbai 1991. e |

2. Sinko PJ. Martin's phy'sical phamiacy and pharmaceutical sciences, 5 ed., B.L. Publications
Pvt. Ltd, Noida, 2006. | ]

3. Lieberman HA, Lachman L, Schwartz JB. Pharmaceutical dosage forms: tablets Vol, I-III,
2°ded., CBS Publishers & distributors, New Delhi, 2005. _ '

4. Conners KA. A Text : ‘book of phanpaccutical analysis ‘Wel'ls JI. Pharmaceutical
preformulation: The phys‘icochemical‘ prb.perties of drdg substances. Ellis Horwood Ltd.,
England, 1998. | : Sl i

5. Mazzo DJ. International stability testing., Eastérn Press Pvt. Ltd., Bangalore,l999.13.
Beckett AH, Stenlake JB. Practical pharmaceutical chemistry, Part I & I, 4% ed., CBS
Publishers & distributors, New Delhi, 2004. |

6. Wells J. I.'Phannaceutical‘Preformulation i The physicochemical properties of drug
substances, Ellis Horwood Ltd. England, 1988.

7. Harry’s Cosmeticology. 8% edition. | | "

8. Poucher’s perfume cosmeti;:s and Soaps, 10" edition. |

9. Cosmetics - Formulation, Manufacttire and quality control, PP, Sharma,4™ edition

‘lO. Handbook of cosmetic science and Techhology A.O.Barel, M.Paye and H.I. Maibach, 3 ™
- Edition. ‘ ‘ ‘

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 3
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' Reference Books:

1. Indian Pharmacopoeia. Controller of Publication. Delhl, 1996.
2. British Pharmacopoeia. British Pharmacopocia Commission Office, London, 2008.
3. United States Pharmacopoeia. United States Pharmacopeial Convention, Inc, USA, 2003.
4. Encyclopedia of Pharm. Technology, Vol!—lll. |
Internal Assessment Pattern
Cognitive Level Internal Assessment #l(%) | Internal Assessment #2(%)
L1 ) ' 35% : vl ; -
L2 : 40% -
L3 A1 S e Ly i R 25%
L4 s | 35%
LS | TR R U 25%
L6 4 i N L 15%
Total %) - . | 100% ‘ 100%

Sample Short and Long Answers quéstions of Var'io‘u's Cégnitivé Levels

L1: Remember

—

N - MY R ST

List the physicochemical propertles cons1dered in preformulatlon studies.
What is crystal polymorphism i
Identify two analytical techmques used for preformulauon cha’ractenzatlon.
Recall the role of drug-excipient compatlblllty studles

Name any two rcgulatory submlssxons related to preformulatlon studnes .
List the functional roles of pharmaceutical excipients.
Recall the factors influencing excipient selection.
Idenﬁfy the role of excipients in taste mésking.

List different types of excipients used in nanbtechnology-based formulations.

10. Mention any two IPEC guidelines for excipient quality and safety |
L2: Understand

1

2
3.
4

Explain the significance of preformulation studies in dfug development.

. Differentiate between DSC and FTIR methods used in compatibility studies.

Describe the role of QbD in xmprovmg preformulatlon process.

. Describe the factors mﬂuencmg the companblhty of excipients in fonnulatlons

Avanthi Institute of Pharmaceutical Sciences (Autonomous) . 12BOS ‘ ’Page 4
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5. Summarize the role of excipients in controlled drug release and stability.

6. Explain the importance of DOE and factorial design in formulation optimization.
7. Describe the regulatory acceptance process of novel excipients.

8. Classify various solubility enhancement techniques and give one example for each.
9

. Interpret the role of lipid-based formulations in enhancing drug solubility.

10. Compare micellar soiubilization and solid dispersion techniques in terms of mechanism.

L3: Apply

&
2

Demonstrate hoxlv yoﬁ would design an experiment to determine the solubility of a new APL
Apply the concept of IVIVC to predict in vivo performance from in vitro dissolution data for
an immediate-release tablet. v

Calculate the solubility improvement when .converﬁng a drug into its salt form, given
experimental data. ' ‘ ‘

Select an appropriate dissolution apparatus for testing a controlled-release formulation and
justify your choice. ;

Apply the principle of solid dispersion to forrhulatc a boorly water-soluble drug for oral
delivery.

Design a method using miccll& solubilization for a drug with low aqueous solubility.

7. Choose suitable biorelevant media for dissolution testing of a lipid-based drug delivery

system and explain why.

8. Develop a step-by-step protocol for calibrating a USP Type II (péddle) dissolution apparatus.

9. Propose a solubility enhancement strategy for a BCS Class II drug and explain its mechanism.

10. Interpret dissolution data from an in vitro study and predict possible in vivo absorption trends.

11. Apply the concept of degradation kinetics to calculate the shelf life of a drug product stored at
a0°C. ' ‘

12. How would you design an accelerated stability study for é new pharmaceutical product
according to ICH guidelines?

13: Demonstrate how zero-order and first-order kinetics impact the stability of pharmaceutical
formulations. |

L4: Analyze \ |

1. Analyze the difference between real-time stability testing and accelerated stability testing.

2. Compare the significance of Arrhenius eqﬁation and QIO method in predicting product shelf
life.

3. Examine how envirohmental factors (temperature, humidity, light) influence the degradation

of pharmaceutical products.Differentiate between the regulatory pathways of NDA and
ANDA.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) © 1stBOS Page 5
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L5 — Evaluate
1. Evaluate the effectiveness of different packaging materials for preserving cosmetic product

stability.
2. Justify the selection of preservatives in a cosmetic formulation to ensure microbial safety.

3. Critically assess the role of Good Manufacturing Practices (GMP) in ensuring cosmetic product

quality.

L6 — Create
1. Design anovel cosmetic formulation for an anti-aging cream, considering regulatory and safety

requirements.
2. Develop a quality evaluation protocol for a newly developed herbal cosmetic product.

3. Create a packaging s'trategy for a cosmetic lotion to maintain product integrity during

transportation and storage.

.

Yeohee
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Board of Studies

t d()na:rperson )
.. Board of Studies (AIPS
; é\:anthr Institute of Pharmaceutical S)ciences (A)
wer’qkqp.ally (V), Bhogapuram Mandal
Vizianagaram Dt..- 531162
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AIPS | R25| MPY| R25MPH205 | Molecular Pharmaceutics Practical
MOLECULAR PHARMACEUTICS PRACTICAL

Course Objectives:

0

06 3

* ' To develop knowledge and practical skills in designing, preparing, and characterizing novel
drug delivery systems such as mxcrocapsules, alginate beads, microspheres, llposomes,
niosomes, and spherules. 3

» To understand and apply tcchmques for improving drug performance, including
enhancement of solubility, dissolution, bioavailability, and biocquivalence, as well as
comparison of marketed formulations. :

+ To evaluate pharmacokinetic and pharmacodynamtc aspects of drug formulations, including
protein binding studies and determination of pharmacokinetic parameters for optimizing
therapeutic efficacy.

Course Qutcomes
At the end of the course, students will be able to:

Course Code| ~ Course O © o |8|8|8|8|8|8|8
ourse Code qurse utcomes (COs) . AR AR RS 8 2|2 pok
Develop the ability to design, preparé,
R25MPH205 | and optimize various novel drug
.1 delivery systems (e.g., microcapsules, ‘
alginate beads, microspheres). T B B e el B e
R25MPH205 | Demonstrate proficiency in advanced
2 drug delivery techniques by preparing
and evaluating liposomes, niosomes, 3|13 131703 [ 3eie | iLaL3
and spherules
R25MPH205 | Apply formulation strategies such as
.3 solid dispersion and comparative
dissolution  testing to  enhance )
solubility, dissolution, and therapcuuc 3 3¢bg ] 253 3] e L2 6
performance of drugs
R25MPH205 | Evaluate pharmacokine‘t‘ic\ and
4 pharmacodynamic ~ properties . by
determining  bioavailability,
bioequivalence, and protein-binding | 3 | 2 | 2 | 2|3 |3 | 2| LALS:
characteristics of drugs.
Board of Studies: Pharmacy |
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01
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‘ ‘ COURSE CONTENT
The course helps to provide students with practical knowyledge and hands-on training in modern
drug delivery techniques, dissolution enhancement methods, bioavailability studies, and

pharmacokinetic data analysis, bridging the gap between formulation development and therapeutic

efficacy.
ExpeNriment Name of the Experiment co
o |
To study the effect of temperature change, non-solvent addition, Co1
b incompatible polymer addition in microcapsules preparation
2 Preparation and evaluation of Alginatc beads CO2
3. Formulation and evaluation of gelatin /albumin microspheres (60
4. Formulation and evaluation of liposomes/niosomes - CO2
5 Formulation and evaluation of spherules Co2
Improvement of dissolution charactenstxc.. of sllghtly soluble drug by
6.5 CO2
Solid dispersion technique.
7. Comparison of dissolution of two different marketed products/brands. CO3
Protein binding studies of a hlghly protein bound drug & poorly protein
8. Cco3
bound drug
9. Determination of bioavailability and bioequivalence. CO4
10. Determination of Pharmacokinetic parameters. ' CO4
Text Books:

1. Y W. Chien, Novel Drug Dellvery Systems, 2nd edluon, revxsed and cxpanded Marcel Dekker,
Inc., New York, 1992.

2. SP. Vyas and R.K. Khar, Controlled Drug Delxvery - concepts and advances, Vallabh
Prakashan New Delhi, First edition 2002. = " |

3. N.K. Jain, Controlled and Novel Drug Dehvery, CBS Publishers & Distributors, New Delhi,
First edition 1997 (reprint in 2001).

Reference Books:

1. Biopharmaceutics and Chmcal Pharmacokmencs by Milo Gibaldi, 4th edition, Philadelphia, Lea
and Febiger, 1991. '

3. Biopharmaceutics and Pharmacokinetics, A. Tféatise, D.M. Brahmankar and Sunil B. Jaiswal.,

Vallab Prakashan, Pitampura, Delhi Harry’s Cosmeticology. 8th edition. \
4. Poucher’s perfume cosmetics and Soaps, 10th edition ‘ M Lot W\-—:’
‘ Ch%r;erson
_ Board of\Studies
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AIPS | R25| MPY | R25MPH206 | Product Formulation Technology Practical

Course Objectives:

PRODUCT FORMULATION TECHNOLOGY PRACTICAL

0 063

* To train students in computational and' experimental techniques for drug delivery and

pharmaceutical product development.

* To enable hands-on skills in formulation, evaluation, and comparison of cosmetic and

therapeutic dosage forms.

* To develop proficiency in quality by design (QbD) approaches for pharmaceutical products.

* To strengthen students’ ability to analyze clinical and preclinical data through simulations and

modeling tools.

Course Outcomes

At the end of the course, students will be able to: -

Course : - o [= | e
Course Outcomes (COs ole|d 8 |3 |2 |9 | pOK
Cote Con IEIBIE B2 (2|8

Perform computer simulations in

R25C0O107.1 | pharmacokinetics& pharmacodynamics | 3 [ 2 | 3 3 2 2 1 L2,L3
using software tools. :

R25CO107.2 kormulate . and “evaluate  cosmetic |
products (toothpaste, anti- dandruff | 5 [ _ e o | 2 b) 1 1213
shampoo) and compare with marketed ' ;
samples. '

R25C0107.3 i i
Develop nutraceuticals formulations
(multi-vitamin syrups, herbal ‘creams) 3| 2 [ 3 [ 3 | 2 | 2 | 2 | L3,L4
and evaluate their quality.

R25C0107.4 ‘
Prepare a clinical data collection : -
manual and interpret preclinical/clinical | 2| = | 3 |3 | 2| 2 | 1 | L2]L5
findings for pharmaceutical R&D.

Board of Studies: Pharmacy :

Approved in BOS No: 01, 22™ October, 2025

Approved in ACM No: 01
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COURSE CONTENT
Experiment >
No Name of the Experiment CQ
1. Computer simulations in pharmacokinetics and pharmacodynamics. Cco1
9 Preparation and evaluation of toothpaste formulation. Cc0O2
3. Preparation and evaluation of anti-dandruff shampoo. CO2
Evaluation of prepared shampoo formulations and comparison with
iy marketed shampoos. A
5. Formulation and evaluation of multi-purpose herbal cream. V CcO2
6. Formulation and evaluation of multi-vitamin syrup. cOo2
=, Quality by Design (QbD) in pharmaceutical product development. CO3
8. Computational modeling of drug deposition & release kinetics. CO3
3 Development of a clinical data collection manual for pharmaceutical ol
2 R&D.
i In-silico ADME/Tox modeling using open-source software for cod
TR predicting drug-likeness.
Textbooks~

» Leon Lachman, Herbert A. Lieberman, Joseph L. Kamg The Theory and Practice of Industrial

Pharmacy, CBS Publishers.

» Y. Anjaneyulu, C. Chandrasckhar — Laboratory Manual of Industrial Pharmacy.
»  Raymond C. Rowe, Paul J. Sheskey, Marian E. Quinn — Handbook of Pharmaceutical

Excipients.

Reference Books:

. Patnck J. Sinko — Martin’s Physical Pharmacy and Pharmaceutxcal Sciences.

« Michael E. Aulton — Aulton’s Pharmaceutics: The Desxgn and Manufaclure of Medicines.

« Larry L. Augsburger — Pharmaceutical Dosage Forms: Tablets.

W
Chaipperson
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R25MPH208 ENTREPRENEURSHIP MANAGEMENT 4 0 0 0

Course Objectives:

(M.PHARM COMMON FOR ALL SPECIALIZATIONS)

To impart knowledge and skills necessary to train students in entrepreneurship

management.

To enable students to understand the conceptual framework and role of enterprises’ in
economic development. A ;

To develop entrepreneurial competencies such as motivation, creativity, and decision-
making. TR -

To provide insights into launching, organizing, and managing enterprises.

To equip students with strategies for growth, networking, and project proposal preparation.

Course Outcomes
At the end of the course, students will be able to:

Course
Code

Mapping with POs and PSOs

Course Qutcomes (COs)

PO2
PO3
POS8
PO4
PO5
PO11
PSO1
PSO2

R25C0208.1

Explain the role of enterprises in the
national and global economy and 1 2 3
identify different types of enterprises
with their merits and demerits.

11,12

1
1
N
38}
w

Analyze cntrepreneurial motivation
and competencies, and develop self- ‘ L1.L2
’ )

R25C0208.2 | awareness, creativity, and | 1 | 2 3¢ | = STAM W07 A0 o A P 13

interpersonal  skills needed for
entrepreneurship. ;

Apply methods for launching and
organizing enterprises, including

R25C0208.3 |market  assessment, feasibility | 1 2 3 - - 27| #2432, T3

studies, resource mobilization, and
cost/quality management.

Evaluate ~ growth strategies,
networking opportunities,

R25C0208.4 | diversification techniques, = and 1|9 3.5 i L v A e 1 U

performance control measures for
enterprises.

R25C0208.5 |enterprise,  including « planning, | 1| 2 [ 3 [ - | - | 2| 2| 3

Prepare a project proposal and
feasibility report for starting a new
resource mobilization, and L6
implementation strategies.

UNIT I: o

' ;SYLLABUS
\ 10 Hours

Conceptual Frame Work: Concept need and process in'ent‘repreneurship development. Role of
enterprise in national and global economy. Types of enterprise — Merits and Demerits. Government

Avanthi Institute of Pharmaceutical Sciences (Autonomous) ' 1 BOS Page 1
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\ policies and schemes for enterpﬁse developrnent. Institutional support in enterprise development

and management,
‘ CO’s-CO1

Self Learning topics: Research government policies and schemes for enterprise development in
India (e.g., Startup India, MSME schemes), Compare the role of enterprises in national vs. global
economy. Study case studies of successful enterprises and analyze factors contributing to success.

UNIT II: : 10 Hours
Entrepreneur: Entrepreneurial motivation — dynamics of motivation. Entrepreneurial competency —
Concepts. Developing Entreprencurial competencies - requirements and understanding the process
of entreprencurship development, self-awareness, interpersonal skills, creativity, assertiveness,

achievement, factors affecting entrepreneur role.
CO’s-CO2

Self Learning topics: Research traits of successful entrepreneurs and how they develop skills like
creativity and assertiveness, Explore exercises for improving interpersonal skills and leadership
qualitics.

UNIT II: ! - | 10 Hours
Launching and Organizing an Enterprise: Environment scanning — Information, sources, schemes
of assistance, problems. Enterprise sclection, market assessment, enterprise feasibility study,
SWOT Analysis. Resource mobilization -finance, technology, raw material, site and manpower.
Costing and marketing management and quality control. Feedback, monitoring and evaluation.

‘ CO’s-C03
Self Learning topics: Conduct a mini-market research exercise for a hypothetical business idea,
Practice preparing a SWOT analysis for an existing company or startup.

UNIT IV: SR ; ' | 8 Hours
Growth Strategies and Networking: Performance appraisal and assessment. Profitability and
control measure, demands and challenges. Need for diversification. Future Growth — Techniques of ‘
expansion and diversification, vision- strateglcs Concept and dynamics. Methods, Joint venture,
coordination and feasibility study. ‘
CO’s-CO4

Self Learning topics: Explore examples of diversification and expansxon in real enterprises, Research
joint ventures and strategic thances in Indian and global business.

UNIT V: ‘ 7 Hours
Preparing Project Proposal to Start on New Enterprise PI‘OJeCt work Feasibility report; Planning,
resource mobilization and implementation.

j CO’s-CO5

Self Learning topics: Prepare a simple project proposal for a hypothetical new enterprise.

Board of Studies: Pharmacy

Approved in BOS No: 01, 2274 Octobef, 2025
Approved in ACM No: 01
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Text Books

15 Akhaun M. M. P.(1990): Entreprencurshlp for Women in India, NIESBUD, New Delhi.

2. Hisrich, R. D & Brush C.G. (1996) The Women Entrepreneurs, D.C. Health& Co.,
Toranto.

3 Hiérich, R.D. and Peters, M.P. (1995): Entrepreneurship — Starting Developing and
Managing a New Enterpriée, Richard D., Inwin, INC, USA.

4. Meredith, G.G. etal (1982): Practice of Entrepreneurship, ILO, Geneva.

5. Patel, V.C. (1987): Women Entreprencurship — Developing New Entrepreneurs,
Ahmedabad EDII.

6. Arya kumar.(2012): Entrepreneurship- Creatmg and Leadmg an Entrepreneurial

Orgamzatlon, Pearson.

Web References
i mm&ahmh_lmmmﬂm@mmmmﬂtmmmm
academy/resources-and-tips/

Assessment Pattern:
1.  Evaluated for a total of 100 marks.
2. A student can Prepare project proposals and feasibility reports for new enterpnscs by
planning resource mobilization, implementation, and evaluation effectively.
3. Internal Assessment (40 Marks)
Class Tests / Assignments (15 Marks): Short answer / case-based questions from Units
I-IIL.Presentations / Seminars (10 Marks): Students present on entrepreneurial case
studies, government schemes, or startup ideas.
Class Participation & Attendance (5 Marks):Engagemeit in discussions, interaction, angroup
activities. Mini Project / Report (10 Marks): A short write-up on an existing entrepreneur/startup
or analysis of an enterprise’s SWOT.

2. End Semester Evaluation (60 Marks)
Section A: Short Answer Questions (10 Marks)
5 questions X 2 marks (covering fundamental concepts from all units).
Section B: Medium Length Questions (30 Marks)
5 questions x 6 marks each (from Units I-IV, focusing on application and analysis).
Section C: Long Answer / Case Study (20 Marks)

2 questions % 10 marks each (Umt I-Vv: pmJect proposal, growth strategies,

resource mobilization).
ﬂ QU OAA
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R25MPL101 MODERN PHARMACEUTICAL ANALYT[CAL TECHNIQUES 4 0 0 4
(M PHARM COMMON FOR ALL SPECIALIZATIONS)

Course Objectives:

1. To impart fundamental and advanced knowledge on modern analytical instrumentation
techniques used in pharmaceutical analysis.

2. To provide comprehensive understanding of the prin_ciples, instrumentation, working
mechanisms, and applications of spectroscopic techniques such as UV-Visible, IR, NMR,
and Mass Spectrometry. v

3. To introduce chromatographic and clcctrophorctic techniques including HPLC,
HPTLC, GC, and Capillary Electrophoresns, with emphasis on their role in qualitative and
quantitative analysis of drugs. ‘

4. To familiarize students with modern hyphenated techniques such as LC-MS, GC-MS, |
and their pharmaceutical applxcatnons in drug dlscovcry, formulation development, and
regulatory submissions.

5. To deveclop competence in analytical method validation as per ICH and regulatory

guidelines for the quality control and quality assurance of pharmaceutlcals
Course OQutcomes \

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course ,
I~
Code Course Outcomes (COs) g ligi|imilig]is g 518 DOK
-/ o - - -l e ol S <
Recall principle, operation and | ‘
applications of selected instrumental i} 1
R25CO101.1 | spectroscopic, chromatographic 1 2 3 B K vl -t et L2
analysis. ;
Gain knowledge on interpretation of ‘ : L1,
R25CO101.2 | NMR spectra for determination of [ 1 [ 2 [ 3 [ 1| - = | 2 | 1| L2,
molecular structure of compounds. ‘ L3
Build the analytical understanding in
the level of ion, atom, group and
molecular structure of organic and | | ; L2
R25C0101.3 | inorganic compounds with different | 1 S04 RO it R Rl D Y WROR R Wy 2 Bt B ?
functional groups by  Mass : L3
spectroscopy and their applications
in pharmacy.
Understand the concept of separation - f J L3
R25C0101.4 | and identification of compounds by | 1 2 k JE WC ] P A7 Bt B A N | A
chromatographic techniques. . : TR K L4
Categorize different anions and ; ki
cations by  using . suitable 14
lectrophoresis techniques. Elaborate ?
R2 A rmy s at , ;
20101y principle, theory and instruments L 2 3 ! 1 3 2 1 L5,
employed for the analysis of drugs . : 6
by thermal techniques

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 1
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SYLLABUS

UNIT I: 10 Hours
a. UV-Visible spectroscopy: Introduction, Theory, Laws, Instrumentation associated with Uv-

Visible spectroscopy, Choice of solvents and solvent effect and Applications of UV-Visible
spectroscopy.

b. IR spectroscopy: Thoory, Modes of Molccular vibrations, Sample handling, Instrumentation of
Dispersive and Fourier - Transform IR Spectrometer, Factors affectmg vibrational frequencies and

Applications of IR spectroscopy

c. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, Quenchers,
Instrumentation and Applications of fluorescence spectrophotometer.

d. Flame cmission spectroscopy: Principle, Instrumentation, Interferences and Applications.

CO’s—CO1
Self Learning topics: Comparative Analysis of Molecular Spectroscopy Techmques UV-Vis vs.

IR vs. Fluorescence, Role of Solvent Effects and Sample Preparation Techniques in Spectroscopic
Analysis and Pharmaceutical Applications of Atomic Absorption and Flame Emission
Spectroscopy in Trace Element Analysis.

UNIT II: ) | 10 Hours
NMR spectroscopy: Quantum numbers and their role in NMR, Principle, Instrumentation, Solvent
requirement in NMR, Relaxation process, NMR signals in various compounds, Chemical shift,
Factors influencing chemical shift, Spin-Spin coupling, Coupling constant, Nuclear magnetic
double resonance, Brief outline of prmc1ples of FT-NMR and 13C NMR. Applications of NMR
spectroscopy. CO’s-C0O2

Self Learning topics: Understanding Quantum Numbers and Their Role in NMR Activity, Solvent
Selection in NMR: Deuterated Solvents and Their Importancc and Compa.nson Between 'H NMR |
and *C NMR Spectroscopy

UNIT II: g ‘ 10 Hours
Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, Different types of
ionization like electron impact, chemical, field, FAB and MALDI, APCI, ESI, APPI Analyzers of
Quadrupole and Time of Flight, Mass ﬁ'agmentatlon and its rules, Metastable ions, Isotopic peaks
and Applications of Mass spectroscopy.

CO’s-CO3

Self Learning topics: Comparison of onization Techniques in Mass Spectrometry, Understanding
Mass Fragmentation Patterns and the Nitrogen Rule and Role and Interpretatxon of Metastable Ions
and Isotopic Peaks.

UNIT 1IV: ' b ' 8 Hours
Chromatography: Principle, apparatus instrumentation, chromatographlc parameters, factors
affecting resolution and applications of the followmg

a) Paper chromatography

b) Thin Layer chromatography

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1t BOS Page 2
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¢) Ion exchange chromatography
d) Column chromatography 3
e) Gas chromatography '
f) High Performance Liquid chromatography

; ' : CO’s-CO4
Self Learning topics: Comparison of Chromatographic Techniques: Planar s, Column
Chromatography,” Optimization of- Resolution in ‘'HPLC and’ Gas Chromatography and ligand
selection and elution strategies in bioseparation processes.

UNIT V: R VL fid 7 Hours
a. Electrophoresis: Principle, Instrumentation, Working conditions, factors affecting separation
and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis

¢) Capillary electrophoresis d) Zone clectrophoresis

¢) Moving boundary electrophoresis f) Iso electricfocusing

b. Thermal techniques: DSC, DTA, TGA: Principle, instrumentation, factors affecting results
pharmaceutical applications,

¢. X ray Crystallography: Production of X rays, Different X ray diffraction methods, Bragg‘s law,

Rotating crystal technique, X ray powder technique, Types of crystals and applications of X-ray
diffraction. , . .

d. Immunological assays: RIA(Radio immuno asshy), ELISA, Bioluminescence assays.
CO’s-CO5

Self Learning topics: real-life applications in DNA profiling, protein purification, and forensic analysis, X-
ray diffraction helps in drug polymorphism, crystal habit modification, and structure-based drug design.

Board of Studies: Pharmacy
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01 ‘

Text Books

1. Spectrometric Identification of Organic compounds ~Robert M Silverstein, Sixth edition, John
Wiley & Sons, 2004, :

2. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. Nicman, 5th
edition, Easternpress, Bangalore,1998. ; '
3. Instrumental methods of analysis — Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry — Beckett and Stenlake, Vol II, 4th cdition, CBS Publishers;
New Delhi, 1997,

3. Organic Spectroscopy - William Kemp, 3rd edition, ELBS, 1991.

6. Quantitative Analysis of Drugs in Pharmaceutical formulation — PD Sethi, 3rd Edition, CBS
Publishers, New Delhi, 1997. i |

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 3
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7. Pharmaceuncal Analysis -Modern methods —Part B- JW Munson, Volume 11, Marcel Dekker

Series

Reference Books

fil

Indian Pharmacopoeia

2. United State Pharmacopoeia
Web References

1.
2,

https://www.,pharmacytimes.com/
https:/nptel.ac.in/

3.
4. https://www.pharmacopoeia.com/
5.
6

1 ) :

https://www.usp.org/

Internal Assessment Pattern

Cognitive Level ‘ Internal Assessment #1(%) Internal Assessment #2(%)

L1 : 35% o
L2 40% =

L3 25% 25%

14 ‘ - 35%

L5 T 25%

L6 15%

Total (%) : 100% 100%

Sample Short and Long Answers questionﬁ of Various Cognitive Levels

L1. Remember

I I N N

9.
10. Define retention time and resolution.
11. List types of chromatography.

12. Define isoelectric focusing.

Define Beer-Lambert’s law,

List any two applications of UV-Visible spectroscopy.
Name different types of molecular vibrations,

‘What is fluorescence? )

Define chemical shift.

List NMR-active nuclei.

What are quantum numbers?

Define m/z ratio ‘

List two ionization techniques.

Avanthi Institute of Pharmaceutical Sciences (Autonomous)
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What is Bragg’s law?
List types of electrophoresis.

L2. Understand

b s i o B e e o

Explain how solvent polarity affects UV spectra.

Describe the principle of atomic absorption spectroscopy.
Differentiate between dispersive and FT-IR spectrometers,
Explain spin-spin coupling with an example.

Describe the relaxation processes in NMR.

Explain the principle of MALDI and ESI.

Describe the role of quadrupole analyzer.

Describe how ion exchange chromatography separates analytes.
Explain the role of mobile and stationary phases.

L3. Apply

L4.

3 9.

00 2. N TS S X

PO SL OVIA. B L9 B et E

. Calculate concentration using Beer-Lambert law.

- Show how IR spectra can identify functional groups.

Use fluorescence intensity to determine analyte concentration.
Interpret a simple 1H NMR spectrum.

Apply the concept of shielding/deshielding in identifying peaks.
Predict fragmentation patterns for a given compound.

Apply mass spectral data to determine molecular weight.

Apply HPLC parameters to optimize peak separation.
Demonstrate how gas chromatography is used for volatile analytes.

alyze :
Compare UV-Vis and IR spectroscopy in terms of analytical application.
Analyze the effect of quenchers on fluorescence output.
Identify factors affecting vibrational frequencies.
Compare 1H NMR and 13C NMR in terms of sensitivity and resolution.
Analyze how solvent affects chemical shifts. ‘
Differentiate between TOF and quadrupole analyzers,
Analyze isotopic peaks in a chlorine-containing compound.
Compare paper chromatography and TLC. 3
Analyze how temperature affects GC resolution.

16. Compare capillary and gel electrophoresis.

1

1. Analyze differences between RIA and ELISA.

L5. Evaluate

)

2
3
4
5:
o
5
8
9
1

Assess the usefulness of atomic absorption spectroscopy in trace metal analysis.
Justify the use of FT-IR over dispersive IR in analytical labs

Evaluate FT-NMR advantages in complex compound analysis.

Justify the selection of TMS as internal standard.

Evaluate the choice of ionization method for thermally labile molecules.
Critique the accuracy of molecular ion peak in EI-MS. :
Assess the effectiveness of affinity chromatography for protein purification.
Justify using HPLC over column chromatography for pharmaceutical QC.

- Evaluate the role of XRD in drug crystal structure determination.

0. Assess ELISA as a diagnostic tool. |

e =" 3 Keersy
Y Acat SRSLY
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L6. Create :
1. Design a novel conjugated organic molecule with predictable A_max using Woodward-
Fieser, Fieser-Kuhn, and Nelson rules. Explain the rationale behind each substitution. :
2. Design an IR-based experiment to distinguish between cis and trans isomers of a substituted
alkene, taking into account hydrogen bonding and vibrational coupling effects.
‘3. Design a mass spectrometric experiment to determine the fragmentation pattern and

molecular structure of a newly synthesized drug molecule.
4. Construct a procedure for integrating FT-NMR and CW-NMR data to obtain a detailed

structural characterization of a synthetic drug molecule.

A
._,.--—"'_'" :
Chajrperson
Board of Studies
Chaimperson
Board of Studies {AIPS) ‘
Avanthi Institute of Bharmaceutical Seiences (A)
Gharukupally (V) Bhogapuram Mandg
yizienagaram Dt..- 631162

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS Page 6



R25MPL102

AIPS | R25| MPY| R25MPL102| Advanced Pharmacology-1
ADVANCED PHARMACOLOGY -1 4 0 0 4

Course Objectives:

* = To Discuss the pathophysiology and pharmacotherapy of certain diseases.

* To Explain the mechanism of drug actions at cellular and molecular level

* To Understand the adverse effects, contraindications and clinical uses of drugs used in treatment

of diseases.

Course Outcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
Course Code Course Outcomes (COs = P DOK
e |Bl.88 888 8
A A A E A2 &
Gain  basic = knowledge on
pharmacokinetics and
R25 CO102.1 Pharmacodynarnics modeling, 2.0 s 0] 2 1 2 | L1,12
parameters and its determination.
R25 C0O102.2 [Summarize the mechanism and
effects of neurotransmission and L1.L2
understand the pharmacology of| 2 | 1| 1 | 2 1 2 1 I:3 :
Systemic and Autonomic
Pharmacology
R25 CO102.3 |Remember the pharmacology of
drugs acting on Central nervous -
system and Understand thel 2 | 1| 1 | 2 1 2 1 L2,13
pharmacology of ncurodegeneranve
diseases. !
R25 CO102.4 | Categorize the drugs acting on !
‘ Cardiovascular system and w1 £ B Rl B i 1 2 1 L3,14
understand its pharmacology.
R25 CO102.5 (Elaborate pharmacology of drugs 21111 2 1 2 i L4,
used to treat allergic reactions. L5,L6
SYLLABUS
Unit It 12
Hours
General Pharmacology

a. Pharmacokinetics: Introduction to ADME. Concepts of linear and non-linear compartment
models. Significance of Protein binding,

b. Pharmacodynamics:

Mechanism of drug action 'and the relationship between drug

concentration and effect. Receptors, structural and functional famlhes of receptors, quantitation
of drug receptors interaction and elicited effects.

C0O’-CO1

Self-Learning Topics: Role of first-pass metabolism in drug action, Drug-receptor theones
(Occupancy vs. Rate theory)

Avanthi Institute of Pharmaceutical Sciences (Autonomous)
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Unit ITI: : 12 Hours .
Neurotransmission
a. General aspects and steps mvolvcd in neurotransmission.

b. Neurohumoral transmission in autonomic nervous system (Detailed study about
neurotransmitters- Adrenaline and Acetyl choline and their receptor types and responses

¢. Neurohumoral transmission in central nervous system (Detailed study about neurotransmitters-
histamine, serotonin, dopamine, GABA, glutamate and glycine].

d. Non adrenergic non cholinergic transmission (NANC). Cotransmission Systemic Pharmacology
A detailed study on pathophysiology of diseases, mechanism of action, pharmacology and
toxicology of existing as well as novel drugs used in the following systems Autonomic
Pharmacology

e. Para sympathomimetics and Iytics, sympathomimetics and lytics, agents affecting
neuromuscular junction :

C0’s-CO2

: é Self-Learning Topics: Role of second messengers in neurotransmission, Dopamine pathways and

their clinical implications (Parkinson’s, schizophrenia), Differences between sympathetic and
parasympathetic blockade '

Unit III: ‘ 12 Hours
Central nervous system Pharmacology

a. General and local anesthetics,

b. Sedatives and hypnotics, anxiolytics

¢. Depression, psychosis, mania, epilepsy, neurodegenerative diseases.

d. Narcotic and non-narcotic analgeslcs

e. CNS stlmulants and their misuse

; CO’s-CO3
Self-Learning Topics: Mechanism of action of antiepileptic drugs, Role. of serotonin in mood
disorders, Clasmﬁcahon of CNS snmulants and their misuse

R\ Unit IV ; AR ) 12 Hours
Cardiovascular Pharmacology :
a. Diuretics, antlhypertenswes, antlangmal antl- arrhythmms drugs for heart faxlure and
hyperlipidemia.
b. Hematinics, coagulants , anticoagulants, ﬁbrmolyncs and anti- platelet drugs

o ‘ JOaY CO’s-CO4
Self-Learning  Topics: = Renin-Angiotensin-Aldosterone ~ System  (RAAS) and its
pharmacological targets Monitoring parameters for anucoagulant therapy, Phaxmacothcrapy of
hypertension in pregnancy b

Unit V: i | ; .12 Hours
Autocoid Pharmacology ; 5

a. The physiological and pathologxcal role of Histamine (H1 and H2), Serotomn Kmms

b. Prostaglandins Opioid autocoids.

c.  Pharmacology of antihistamines, SHT antagonists.

- Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1* BOS Page 2
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CO’s-CO5

Self-Learning Topics: Role of prostaglandins in inflammation and labor, Histamine in allergy and
gastric secretion, Role of Immuno modulators in hypersensitive reactions.

Text Books:
1.The Pharmacological Basis of Therapeutics, Goodman and Gillman'‘s
2. Principles of Pharmacology. The Pathophysiologic basis of drug Therapy by David E Golan, Armen
H, Tashjian Jr, Ehrin J,Armstrong, April W, Armstrong, Wolters, Kluwer-Lippincott Williams &
Wilkins Publishers.
3. Basic and Clinical Pharmacology by B.G Katzung.
4.KD.Tripathi. Essentials of Medical Pharmacology.
5.Modern Pharmacology with ' Clinical Applications, Craig Charles R. & Stitzel Robert
E.,Lippincott Publishers.
6.Basic and Clinical Pharmacology by B.G Katzung
7. Hand book of Clinical Pharmacokinetics by Gibaldi and Prescott.
8. Applied biopharmaceutics and Pharmacokinetics by Leon Shargel and Andrew B.C.Yu.
9. Graham Smith. Oxford textbook of Clinical Pharmacology. ‘
10. Avery Drug Treatment
11. Dipiro Pharmacology, Pathophysiological approach.
12. Green Pathophysiology for Pharmacists.
13. Robbins & Cortan Pathologic Basis of Disease, 9th Ed. (Robbins Pathology)
Web References: ‘ !
1.MedlinePlus — U.S. National Library of Medicine
: i infi ion.htm
2.Khan Academy — Pharmacology

3.British Pharmacological Society

https://sww.bps.ac.uk |

4. Merck Manual — Professional Version
/Iwww. anuals.co . r

5. Pharmacology Education Project (by [UPHAR)
m ion
Internal Assessment Pattern

Cognitive Level Intérnal Assessment #1(%) Internal Assessment #2(%)

L1 ‘ 5 38% i -
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L2 O A0% il
L3 25% 25%

L4 - 35%

L5 - ‘ 25%
L6 : 15%
Total (%) ! 100% ‘ 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1 - Remember

L2

PSRN DS e T S N et

Define pharmacodynamics.

What is the full form of ADME?

Name two types of cholinergic receptors.

List any four CNS neurotransmitters.

What is a partial agonist? |

Name the major hormone secreted by the adrenal medulla.
Define cardiac output. . '

List any four autacoids studied in the syllabus.

~Understand ‘ : S A
1. Explain the mechanism of drug-receptor inter‘actionf

2. Describe the steps involved in neurotransmlssxon i

3. What is the difference between local and general anesthetlcs?
4. Explain the physxologlcal role of serotonin,

B
6
7
8

Describe how antlhypertenswes lower blood pressure. -

. Explain the classification of diuretics. :
. Illustrate the difference between sympathetlc and parasympathetxc nervous systcms

. Describe how prostaglandms act as mﬂammatory mediators,

L3 - Apply

1.

N M oAwoN

Apply the concept of protein binding to explam why drug dosage 1s adjusted in liver
disease. ; '
Classify analgesic drugs and give one example of each type.

A patient with asthma i is given a BZ-agomst Explam the rationale.

Choose a suitable drug for hypertension in a diabetic patient and Justify.

Identify a drug used for serotonin syndrome and explain its use.

How would you treat a patient with OplOld overdose?

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1* BOS ‘ Pége 4
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Recommend a CNS stimulant for treating ADHD and explain its mechanism.

Design a basic regimen for peptic ulcer using pharmacological principles.

L4 - Analyze

I T

L5-

DN L R TN

L6—

® N n AW N

Compare parasympathomimetics and parasympatholytics in terms of action and uses.
Analyze the pharmacological differences between morphine and naloxone.
Differentiate between the actions of H1 and H2 antihistamines.
How does GABA differ from glutamate in terms of CNS function?
Analyze the impact of drug metabolism on drug bioavailability.
Explain how different receptors influence heart rate. .
Compare the action of beta-blockers with calcium channel blockers.
How do prostaglandin analogs differ from NSAIDs in inflammation?
Evaluate '
Evaluate the effectiveness of SSRIs vs. tncychc antxdepressants
Assess the risks of polypharmacy in elderly patients.
Justify the use of combmanon therapy in tuberculosxs
Critically evaluate the role of coagulants in post-operatwe pat1ents
Recommend an ant:psychotxc for schizophrenia and defend your choxce
Critique the use of opioids in chronic pain management.
Evaluate the cardiovascular risks of long-term NSAID use.
Justlfy using ACE mhlbltors in dxabetlc nephropathy ‘ !
Create |
Create a flowchart showing pharmacokmetlc processes of a drug.
Design a sunple protocol for treating epllepsy ‘
Propose a combination therapy for heart failure with rationale.
Develop a comparative chart of neurotransmitters and their actions.
Construct a casc scenario involving sefotbnin syndrbmc and suggest a treatment approach.
Formulate an emergency drug list for myocardial infarction.

Design a patient counseling outline for beta-blocker therapy.
Propose a project to study the effects of receptor mutations on drug efficacy.

(1S VS S
el pplfey
Chairperson =~

Board of Studies
nairparson
Hoard of Studies (AIPS)
Avanthi Institute of Pharmaceytical Sciences (A)
Cherukupally (V), Bhogapuram Mandai
Vizianagaram Dt, - 531162
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R25MPL103 PHARMACOLOGICAL AND TOXICOLOGICAL SCREENING METHODS-I 4 0 0 4

Course Objectives:

To Appraisc the regulations and ethical requirement for the usage of experimental animals.
To Describe the various animals used in the drug discovery process and good laboratory
practices in maintenance and handling of experimental animals

To Describe the various newer screening methods involved in the drug discovery process

To Appreciate and correlate the preclinical data to humans

Course Outcomes

At the end of the course, students will be able to:

Course Codg Coursel Outcomes (COs)

Mapping with POs and PSOs

DOK

PO1
PO3
PO8
PO9
PSO1
PSO2

R25 CO103.1 laboratory - -animals. - Understand  the| 1. |3 250l

Gain basic knowledge on rules and
CPSCEA'  guidelines of  handling ‘
L1, 12

N
—

production of transgenic animals and
GLP.

R25 CO103.2

Outline General principles of in-vivo, ;
in-vitro preclinical  screening B ERH B 1 5 L1,L2,
techniques for drugs acting on CNS L3

and ANS. !

-

R25 C0O103.3

Identify the newer screening|: : :
methods for drug acting on : ' he

§ 2 1 3 2 1 2
respiratory, reproductive systems and

- L2, 13
Gastro-intestinal system. ‘ :

R25 CO103.4

Understand the principles of in-vivo,
in-vitro preclinical screening 1 3 2 1 2
techniques for drugs acting on eV Bt
Cardiovascular system.

- L3,14

R25 C0O103.5 |Immunosuppressants. Outline| 1 3 2 SR M ol Bty Qe

Understand General principles of
preclinical screening techniques for
Immunomodulators,

general principles of immunoassay

and extrapolation of ifvin

vitro/preclinical data to human.

Avanthi Institute of Pharmaceu;ical Sciences (Autonomous) 1" BOS . Pagel
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: SYLLABUS -

Unit I: 10
Hours | :

Laboratory Animals: Common laboratory animals: Description, handling and applications of
different species and strains of animals. Transgenic animals: Production, maintenance and
applications Anaesthesia and euthanasia of experimental animals- Techniques and ethical aspects.
Maintenance and breeding of laboratory animals. CPCSEA guidelines to conduct experiments on
animals Good laboratory practice. Bioassay-Principle, scope and limitations and methods.

‘ ‘ | CO’s- CO1
Self-learning topics: Virtual simulations for animal experiments and ethical replacements.
Innovations in automated bioassay technologies. 3Rs (Replacement, Reduction, Refinement) in
animal research.

Unit IT: ; 10 Hours

a. Preclinical screening of new substances for the pharmacological activity using in vivo, in
vitro, and other possible animal alternative models. General principles of preclinical
screening. ;

b. CNS Pharmacology: bchav1oural and Motor coordmatlon CNS stimulants and depressants
anxiolytics, antipsychotics, anti-epileptics and nootropics. Drugs for neurodegenerative
diseases like Parkinsonism, Alzheimer’s and multiple sclerosis. Drugs acting on Autonomic
Nervous System. :

CO’s- CO2

Self-learning topics: Current trends in anti-epileptic drug development. Nootropic drugs and their
mechanisms in experimental models. Use of zebrafish in neurological screening.

Unit ITI: : | i 10 Hours
a. Preclinical screening of new substances for the pharmacologlcal acthty using in vivo, in
vitro, and other possible animal alternative models.
b. Respiratory Pharmacology: anti-asthmatics, drugs for COPD and anti allergics.
c. Reproductive Pharmacology: Aphrodisiacs and antlfemhty agents Analgesics, anti-
inflammatory and antipyretic agents. !
d. Gastrointestinal drugs: anti-ulcer, anti -emetic, anti- dlarrheal laxatives and Purgatives.
CO’s- CO3
Self-learning topics: Evaluation of male and female antlfemhty agents in rodents. Hormonal
regulation of reproductive cycles experimental insights. Experimental approaches for asthma drug
development.

Unit IV \ ‘ 10 Hours
a. Preclinical screening of new substances for the pharmacologlcal activity usmg in vivo, in
vitro, and other possible animal alternative models.
b. Cardiovascular Pharmacology. antihypertensives, antiarrhythmics,  antianginal,
antiatherosclerosis agents and diuretics. Drugs for metabolic disorders like antidiabetic,
antidyslipidemic agents. Anti Malignant agents. Hepatoprotective screening methods

CO’%- CO4

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1% BOS Wity Page2 i
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Self-learning topics: Tumor xenograft models for anticancer drug screening. Role of gene editing
(CRISPR) in cardiovascular research. Non-invasive i 1magmg in cardiac and metabolic studies.
Unit V: ' 10 Hours
a. Preclinical screening of new substances for the pharmacological activity using in vivo, in
vitro, and other possible animal alternative models. :
b. Iimmunomodulators, Immunosuppressants and immunostimulants
¢. General principles of immunoassay: theoretical basis and optimization of immunoassay,
heterogencous and homogenous immunoassay systems.
d. Immunoassay methods evaluation; protocol = outline, objectives - and preparation.
Immunoassay for digoxin and insulin. ‘ ‘
e. Limitations of animal experimentation and alternate animal experiments.
f. Extrapolation of in vitro data to preclinical and preclinical to humans.

CO’s-CO5
Self-learning topics: Emergmg non-animal methods for immunotoxicity testing. Translational
challenges in immunomodulator development. Al and machine learning in extrapolatmg preclinical
to human responses.

Board of Studies: Phannacy

Approved in BOS No: 01, 22 October, 2025
Approved in ACM No: 01

Text Books:

1. Biological standardization by J.H. Burn D.J. Finney and 1.G. Goodwin
2. Screening methods in Pharmacology by Robert Turner. A ‘

3. Evaluation of drugs activities by Laurence and Bachrach

4. Methods in Pharmacology by Amold Schwartz. i

5. Fundamentals of experimental Pharmacology by M.N. Ghosh

6. Pharmacological experiment on intact preparations by Churchill Livingstone
7. Drug discovery and Evaluation by Vogel H.G.

8. Experimental Pharmacology by R.K.Goyal.

9. Preclinical evaluation of new drugs by S.K. Guta

10. Handbook of Experimental Phannacology, SK.Kulkami

Web References:

* CPCSEA — Committee for the‘Purpose of Control and Supervision of Experiments on
Animals hmzs_.[[gm,m_,m ' |

*  NC3Rs — National Centre for the chlacement, Reﬁnement and Reductlon of Animals in
Research https://www.nc3rs.org.uk o

* IUPHAR/BPS Guide to Pharmacology hﬁp&lbﬂﬂ&&dﬁﬂphﬁnnmkm |

* ScienceDirect — Pharmacology Journals mwwmmmmm

|
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Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% o
L2 40% e
L3 ‘ 25% 25%
L4 - 35%
L5 - 25%
L6 15%

Total (%) - 100% 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L1 Remember

i

8.

N W

Define transgenic animals.

What is the function of CPCSEA?

List common species used in laboratory experirents.
Define bioassay.

What is the purpose of GLP?

Name any two anesthetic agents used in laboratory animals.
State any two limitations of bioassays. |

Mention different methods of euthanasia in lab animals. =

L2 Understand

et et el ok B

‘ 8.
L3 Apply
 J
2.

Explain the importance of CPCSEA guidelines.

Describe the process of maintaining a labo:atofy animal facility.

Discuss the objectives of GLP.

Differentiate between inbred and outbred strgins.
Explain the principles of bioassay.

Describe the ethical aspects of animal handling.

What is the role of transgenic anifnals in drug testing?

How does protein binding affect pharmacokinetics?

Apply GLP principles to set up a basic lab facility.

Demonstrate the protocol for proper animal housing.

- Avanthi Institute of Pharmaceuﬁ‘éal Sciences (Autonomous) 1" BOS
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AIPS | R25| MPY| R25MPL103| Pharmacological and Toxicological Screening Methods-I

Choose a suitable animal model for analgesic testing.
Use CPCSEA norms to design an experimcnt.
Implement a bidassay to measure the potency of a new drug.
Perform basic animal handiing techniques.
Devise a method to monitor breeding patterns.
Apply animal welfare rules in experiment design.
nalyze
Analyze pros and cons of in vivo vs in vitro models.
Compare anesthesia techniques in small and large animals.
Examine ethical concerns in animal-based experiments.
Classify different types of bioassays.. i
Analyze differences between laboratory animal spcéies.
Differentiate between GLP and non-GLP studies.
Interpret the variability in bioassay results.
Evaluate CPCSEA approval procedures.
valuate
Critique the use of animal testing in phaxmacoldgical studies.
Justify the use of transgenic animals in gehetic disordcﬁ.
Evaluate ethical alternatives to animal testing. |
Assess GLP compliance in a given experimental setup.
Judge the effectiveness of various euthanasia methods.
Recommend animal models for CN S disorder studies.
Review an animal facility for adherence to CPCSEA.

Appraise the limitations of bioassays for drug toxicity.

reate

Design a protocol for screening antiep‘ilcﬁtic drugs
Create a training module on ethical aninﬁal handling. i
Dc'vclop a digital monitoring system for GLP compliance.
Formulate a plan to setup a new animal house facility. i
Construct SOPs for anesthesia administration. . |
Draft a breeding schcdule for genetically modified rats.
Propose a new in vitro alternative to reduce animal testing.
H,

Design a virtual simulation to teach animal dissection. 4
s Chairperson’
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R25MPL104 CELLULAR AND MOLECULAR PHARMACOLOGY-I 4 0 0 4
Course Objectives:
* To Explain the receptor signal transduction processes.
* To Explain the molecular pathways affected by drugs.
; +  To Appreciate the applicability of molecular pharmacology and biomarkets in drug discovery

 process.
« To Demonstrate molecular biology techniques as applicable for pharmacology

Course Outcomes
At the end of the course, students will be able to:

Mapping with POs and PSOs

Understand the applications of biosimilars.

Course Code Course Outcomes (COs w| o | 2| & DOK
Gm 8138|8218
B | B | R | A - -5
Understand the basic structure and functions of|
cell and genome in the living organisms.
R25 CO104.1 . | Summarize various phases of cell cycle, R I I . g 112
apoptosis, necrosis and autophagy.
' Remember the pathways of cell signaling and L1.L2
R25 CO104.2 |know the importance of primary and secondary 272012 )5 2 1 I:3 ’
messengers.
Understand the principles and applications of
genomic and proteonomic tools and Know the
R25 CO104.3 principles of rDNA technology and gene 202121 2 1 L2,13
therapy.
Elaborate the significance of Pharmacogenomics e
$‘ R25 CO104.4 and immunotherapeutics. : 212 (2 ! 2 1 L3, 14
R25 CO104.5 Design  various cell culture  techniques. 21 2 12| 1 2 1 |14, L5.L6

Board of Studies: Pharmacy
Approved in BOS No: 01, 22" Octobcr 2025
Approved in ACM No: 01

Unit I:
Cell biology

SYLLABUS

a. Structure and functions of cell and 1ts organcllcs ‘
b. Genome organization. Gene expression and its regulation, importance of siRNA and micro-

RNA, gene mapping and gene sequencing
c. Cell cycles and its regulation.

12 Hours

Avanthi Institute of Pharmaceu‘tii;?l Sciences (Autonomous)
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AIPS | R25| MPY| MSMPLIMI Cellular and Molecular anPharmacology-I

d. Cell death mechanisms: Apoptosis (intrinsic and extrinsic pathways), necrosis, pyroptosis, and
autophagy
COs-CO1
Self-learning topics: Role of microRNA in post-transcriptional gene regulation. Compare and
contrast apoptosis, necrosis, and autophagy, Therapeutic applications of siRNA in genetic
disorders.

Unit II: 12 Hours
Cell signalling
a. Intercellular and intracellular signaling pathways.
b. Types of Receptors: ligand gated ion channels; G-protem coupled receptors, tyrosine kinase
receptors and nuclear receptors.
¢. Secondary messengers: cyclic AMP, cyclic GMP, calcium ion, inositol 1,4,5-trisphosphate,
(IP3), NO, and diacylglycerol.
d. Detailed study of following intracellular signaling pathways: cyclic AMP signaling pathway,
a mitogen-activated protein kinase (MAPK) signaling, Janus kinase (JAK)/signal transducer and
> activator of transcription (STAT) signaling pathway.
: CO5-CO2
Self-learning topics: Role of calcium ions in neurotransmitter ' release, Pharmacological
importance of second messengers, MAPK vs. JAK/STAT signaling: differences in mechanism and
function. ‘ ‘
Unit IIT: | » 12
Hours : e <
a. Principles and applications of genomic and proteomic tools DNA electrophoresis, PCR (reverse
transcription and real time), Gene sequencing, micro array technique, SDS page, ELISA and
western blotting, Recombinant DNA technology and gene therapy
b. Basic principles of recombinant DNA technology-Restriction enzymes, various types of
vectors. Applications of recombinant DNA technology. Gene therapy- Various types of gene
transfer techniques, clinical applications and ethical concerns of gene editing, recent advances
in gene therapy. ‘ ‘ ‘ :
& | ‘ C0:s-CO3
Self-learning topics: Real-time PCR vs. RT-PCR: Apphcatnons in dlagnostlcs CRISPR/Cas9 gene
editing — principles and controversies. Proteomics in identifying disease biomarkers.

~

Unit IV R e o
Hours , ' i
Pharmacogenomics
a. Gene mapping and cloning of disease gene. | :
b. Genetic variation and 1ts role in health/ phatmacology Polymorphlsms affectmg drug
metabolism A
¢. Genetic variation in drug transporters :
d. Genetic variation in G protein coupled receptors

e. Applications of proteomics science: Genomics, proteomics, metabolomics, functlonomlcs
nutrigenomics Immunotherapeutics'

Avandn Institute of Pharmaceudcal Sciences (Autonomous) 1**BOS Page 2
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f. Application of Immunostimulants and immunosuppressant’s in organ transplantation, -
humanization antibody therapy,

8. Immunotherapeutic in clinical practice

CO5-CO4
Sclf-learning topics: How genetic polymorphisms influence warfarin metabolism. Nutrigenomics
and its role in diet-based therapeutics. Impact of pharmacogenomics il personalized cancer therapy.

Unit V: ‘ 12
Hours
Cell culture techniques
a. Basic equipment’s used in cell culture lab, Cell culture media, various types of cell culture,
- general procedure, for cell cultures; isolation of cells, subculture, cryopreservation,
characterization of cells and their application.
b. Principles and applications of cell viability assays, glucose uptake assay, Calcium influx
assays : At
¢. 3D} Cell culture and organoid model ‘
d. Principles and applications of flow cytometry, Biosimilars

h 4 ‘ - COs-CO5
Self-learning topics: Differences between 2D and 3D cell culture: Research implications.,
Applications of organoids in disease modelling.

Text Books:
1.The Cell, A Molecular Approach. Geoffrey M Cooper.

2. Pharmacogenomics: The Search for Individualized Therapies. Edited by J. Licinio and M -L.
Wong ‘

3. Handbook of Cell Signaling (Second Edition) Edited by Ralph A. et.al

4. Molecular Pharmacology: From DNA to Drug Discovery. John Dickenson et.al

5. Basic Cell Culture protocols by Cheril D.Helgason and Cindy L. Miller

6. Basic Cell Culture (Practical Approach ) by J. M. Davis (Editor)

7. Animal Cell Culture: A Practical Approach by John R. Masters (Editor)

8. Current porotocols in molecular biology vol I to VI edited by Frederick M.Ausuvel et la.
Web References: '

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1*BOS . Page 3
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AIPS | R25| MPY| R25MPL104| Cellular and Molecular anPharmacology-I

Internal Assessment Pattern

Cognitive Level Internal Assessment '#1(%) Internal Assessment #2(%)

L1 35% B
L2 40% i
L3 ‘ 25% 25%
L4 : - 35%
LS des il 25%
L6 , 15%

Total (%) 100% 100%

Sample Short and Long Answers questions of Various Cognitive Levels
L1 - Remember

1.

00N Ls W

10.

Define apoptosis.

List organelles of a typical cell.

What is siRNA?

Name two secondary messengers.

State the function of ribosomes. ! ‘

Mention any two types of Immunotherapeutics.

Define necrosis.

What is a biosimilar?

Describe the structure and functions of the cell organelles.
Explain the different types of cell death with examples.

L2 — Understand ‘

I.

20100 MO\ hodb I

10.

Explain gene regulation using microRNA.

Describe the function of tyrosine kinase receptors.

How does cyclic AMP mediate cell signaling?

Explain cryopreservation in cell culture, | : B

Discuss the difference between apoptosis and autophagy.

Describe the MAPK pathway in cell signaling. '

Tllustrate the concept of gene mapping.

What is the role of ELISA in diagnostics? filee

Discuss the mechanisms of cell death and their physiological significance,

Explain the different\intx"acellu]ar signaling pathways with examples.

L3 - Apply

1.

Rl S

Suggest an experiment using PCR for gene detection.
Apply ELISA to detect a viral antigen,

Design a Western blot to identify a protein marker.
Demonstrate the application of calcium influx assays.

How would you identify drug metabolism polymorphisms in patients?
Apply knowledge of GPCRs in designing targeted therapies.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1** BOS

Page 4




AIPS | R25| MPY| R25MPL104| Cellular and Molecular anPharmacology-I

7. Use proteomics in diagnosing metabolic disorders.

8. Demonstrate gene expression in a lab using real-time PCR.

9. Design an experimental protocol to assess the efficacy of a new gene therapy.
10. Describe how pharmacogenomics is applied to patient-specific drug responses.

L4 — Analyze

XN Gn AW -

»

»

Analyze the impact of mutated G-protein receptors on drug response.
Break down the steps of apoptosis and identify points of regulation.
Compare and contrast intrinsic and extrinsic apoptosis pathways.

Evaluate differences in DNA vs RNA viral responses in gene therapy.
Differentiate between necrosis and apoptosis at the molecular level.
Analyze the data from a Western blot for protein expression.

Interpret calcium influx assay results in neuronal signaling.

Compare various immunoassay techniques.

Analyze how defects in JAK-STAT signaling pathway may lead to cancer.

10. Compare intracellular signaling pathways and their implications in therapy.

L5 — Evaluate

R

10. Assess the role of pharmacogenomics in reducing adverse drug reactions.

Evaluate the use of flow cytometry vs ELISA in immune profiling.

Critique a gene therapy technique for treating a genetic disorder.

Assess the reliability of a PCR assay in diagnosing COVID-19.

Judge the efficacy of siRNA in silencing oncogenes.

Recommend a suitable immunotherapeutic for autoimmune disease.
Appraise the significance of biosimilars in modem therapeutics.

Evaluate proteomics over genomics in clinical diagnostics.

Debate the ethics of transgenic animal models.

Evaluate the limitations and benefits of animal models in drug development.

L6 — Create

v

1
. Formulate a method to improve cell viability in long-term cultures.

2
3.
4. Create a new protocol for a2 multiplex ELISA.

0.

Propose a model for screening anticancer drugs using cell culture,

Develop a flowchart for selecting gene delivery systems.

5. Invent a biosensor to detect secondary messengers.

6. Plan arecombinant DNA experiment to express insulin in bacteria.
7

8
9
1

Compose a decision-tree for signaling pathway analysis.

. Devise a CRISPR-based therapy strategy for genetic blindness.

Design a complete protocol for personalized drug therapy using genomic data.

Create a detailed cell culture experimental setup to test anti-apoptotic drugs. H. QL) A

Chairperson
Board of Studies
Chairperson
_ Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (A)

Charukupally (v), Bhogapuram Mandal
Vizianzoaram Dt..-‘531162
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AIPS | R25| MPY R25MPL105 | Analytical and Cellular Pharmacology Practical-I

R25MPL105  ANALYTICAL AND CELLULAR PHARMACOLOGY PRACTICAL-I 00 6 3

Course Objectives:

1. To develop competence in instrumental analytical techmques Train students in the analysis

of pharmacoepocial compounds and formulations using UV-Vis spectrophotometry, HPLC,
Gas Chromatography, ﬂuonmctry, and flame photometry for pharmaceutical quality
control.

. To build practical skills in animal handling and ethical laboratory practices

Familiarize students with the proper handling of laboratory animals, including drug
administration routes, blood collection, anaesthesia, and euthanasia, following CCSEA
guidelines.

. To evaluate = pharmacological  effects wusing standard in vivo = models

Enable students to carry out preclinical screening for CNS activity (stimulants, depressants,
anxiolytics), analgesic, anti-inflammatory, diuretic, ocular, and anti-ulcer activities, along
with tests like the Functional Observation Battery and Oral Glucose Tolerance Test.

. To. integrate analytical and pharmacological ' knowledge for drug evaluation

Encourage correlation between instrumental drug analysis and biological activity studies,

. supporting comprehensive understanding  of drug action, dosage, and efficacy in

pharmaceutical research,

At the end of the course, students will be able to:

Mapping With POs and PSOs

Course Code Course Outcomes (COs) ||| ol | = 8 Dok
; C.[:0i .| 0.0l &l 'R
|1dentify  the concentration = of test|
R25C0105.1 [compounds using HPLC, UV, GC,| 2 | 2 (2| 1 (3| 2| 1 (LLL2

fluorimetry and flame photometry.

© R Estimate the amount of drug by 21212 ‘:1 30 2| 1|13
different analytical techniques. ‘ / e
R25C0105.3 Estimate DNA, RNA and prbteiﬁs by, 2| 2 : 5 l 3‘ 21 1 Ls ' 6
qualitative and quantitative methods. o
R25C01054

Determine cell migration, apoptosis

and cell viability assays. 20142 2 Wk b ,1 HhL

Board of Studies: Pharmacy ;
Approved in BOS No: 01, 2214 October 2025
Approved in ACM No: 01
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AIPS | R25| MPY R25MPL105 | Analytical and Cellular Pharmacology Practical-I

! COURSE CONTENT
S.No Name of the Experiment CO’s
o Analysis of pharmacopoeial compounds and their formulations by UV Vis ol
spectrophotometer
02 | Experiments based on HPLC ' Co1
03 | Estimation of riboflavin by fluorimetry Col1
04 | Estimation of quinine sulphate by fluorimetry COl1
05 | Estimation of sodium and potassium by flame photometry co2
06 | Estimation of potassium by flame photometry CO2
i Isolation and identification of DNA from various sources (Bacteria, Cauliflower, o
onion,Goat liver). : !
® 08 | Isolation of RNA from yeast CO2
09 | Estimation of proteins by Braford/Lowry’s in biological samples. CO2
10 | Estimation of RNA by UV Spectroscopy : COo3
11 | Estimation of DNA by UV Spectroscopy Co3
12 | Gene amplification by PCR. ; () : CO3
13 | Protein quantification Western Blotting | CO3
14 | Enzyme based in-vitro assays (MPO, AChEs, o amylase, a glucosidase). CO4
15 | Cell viability assays (MTT/Trypan blue/SRB). CO4
16 | DNA fragmentation assay by agarose gel electrophoresis. CO4
17 | DNA damage study by Comet assay. ‘ CO4
18 | Apoptosis determination by fluorescent imaging studies. ' CO4
® |
Reference Books

1. CPCSEA, OECD, ICH, USFDA, Schedule Y, EPA guidelines,
- 2. Fundamentals of expenmental Pharmacology by M.N. Ghosh
3. Handbook of Expenmental Pharmacology by S.K. Kulkarni.
4. Drug discovery and Evaluation by Vogel H.G.
5. Spectrometric Identification of Orgamc compounds Robert M leverstem
6. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. Nieman,
7. Vogel‘s Text book of qﬁantitative chemical analysis - Jefféry, Basset, Mendham, Denney,
8. Basic Cell Culture protocols by Chcril D. Helg&on and Cindy L.Mille
- 9. Basic Cell Culture (Practical Approach ) by J. M. Davis (Editor)
10. Animal Cell Culture: A Practical Approach by John R. Masters (Editor)

Avanthi Institute of Pharmaceutical Sciences(Autonomous) B.Pharmacy Page 2
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AIPS | R25| MPY R25MPL105 | Analyﬁcal and Cellular Pharmacology Practical-I

11. Practical Manual of Experimental and Clinical Pharmacology by Bikash Medhi(Author), Ajay

Prakash (Author) Jaypee brothers’ medical publishers Pvt. Ltd

)

H’ M/:

Chdirperson

Board of Studies
Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmacentical Seiences (A)
Cherukupally (V), Blngapuram Manda!
Viziananaram Dt.,- 531162
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AIPS | R25| MPY R25MPL106 | Moden Pharmacology Practical-II
R25MPL106 MODERN PHARMACOLOGY PRACTICAL-II 006 3

Course Objectives:

1. To impart practical- skills in the isolation and quantification of biomolecules Enable
students to perform isolation and identification of DNA and RNA from various sources, and
carry out quantitative estimation of proteins, RNA, and DNA using methods like UV
spectroscopy, Bradford/Lowry’s assay, and Western blotting.

2.:,To introduce core molecular biology techniques and assays
Provide hands-on experience in gene amplification by PCR, enzyme-based in vitro assays
(e.g, MPO, AChE, a-amylase, a-glucosidase), and apoptotic and DNA damage studies
using fluorescent imaging, comet assay, and gel electrophoresis.

3. To develop  competence in cellular and enzymatic evaluation techniques
Train students in cell viability assays (MTT, SRB, Trypan blue), enzyme inhibition and
induction studies, and apply these to assess drug or molecule effects on biological systems.

4. To apply analytical and pharmacokinetic tools for drug estimation and modeling
Equip students with skills to extract and estimate drugs from biological fluids using UV and
HPLC techniques, and perform pharmacokinetic studies and data analysis using software-
based simulation tools.

At the end of the course, students will be able to:

Mapping With POs and PSOs

Course Code‘ Course Ogtcomes (COs) silale 8 3 % § Dok
: R | R | R | B [ B | B -5
R Examine diuretic, antiulcer = activities
R25C0O106.1 |and to analyse Oral glucose tolerance| 2 | 2 | 2 | 1 |3 |2 | 1 L1,L2

test. \

R25C0106.2 | Evaluate  various  pharmacological
activities by in-vitro or invivo| 2. | 2| 2 [1 | 3 [ 2| 1 |L2L3

' 'Avanthi Institute of Pharmaceutical Sciences|

methods.
R25C0106.3 Examine pharmacokinetic studies. of D) 2‘ I :

| drugs by using softwares. ‘ 312 |1 |L2,L3
R25C0106.4

Extract drug from biological samples | |,
by using UV and HPLC. ‘ 2 0h2 2 320 L s

Board of Studies: Pharmacy p
Approved in BOS No: 01, 22™ October, 2025
- Approved in ACM No: 01
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AIPS | R25| MPY R25MPL106 | Moden Pharmacology Practncal-II

COURSE CONTENT: |
S.No Name of the Experiment : hiE ol CO’s

01 | Various routes of drug administration, kA CO2

0 Techniques of blood sampling, anesthesia: and euthanasia of experimental co2
animals.

03 | Functional observation battery tests (modified Irwin test) cO2
Evaluation of CNS stimulant, depressant, anxiogenics and anxiolytic,

04 . o CO2
anticonvulsant activity.

05 Evaluation of analgesic, anti-inflammatory, local anesthetic, mydriatic and Co4
miotic activity.

06 | Evaluation of diuretic activity. : ; - ‘ CO4

07 | Evaluation of antiulcer activity by pylorus ligation method. ; ‘ | CO4

08 | Oral glucose tolerance test, CO4
Pharmacokinetic studies and data analysis of drugs given by dlfferent routes of |

09 CO2
administration using softwares

10 | Enzyme inhibition and induction activity CO2

1 Extraction of drug from various biological samples and estimation of drugs in co2
biological fluids using different analytical techniques (UV)

12 Extraction of drug from various biological samples and estimation of drugs in co2
biological fluids using different analytical techniques (HPLC) f

Reference Books :
1. CPCSEA, OECD, ICH, USFDA, Schedule Y, EPA guidelines,

2. Fundamentals of experimental Pharmacology by M.N.Ghosh

3. Handbook of Experimental Pharmacology by S.K. Kulkarm

4. Drug discovery and Evaluation by Vogel HG.

5. Spectrometric Identification of Orgamc compounds - Robert M Silverste'in, ]
6. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. Nieman,

7. Vogel‘s Text book of quantitative chemical analysis - Jeffery, Basset, Mendham, Denney,

8. Basic Cell Culture protocols by Cheril D. Helgason and Cindy L Mxllc

9. Basic Cell Culture (Practical Approach ) by J. M. Davis (Editor)

10. Animal Cell Culture: A Practical Approach by John R. Masters (Editor)

11. Practical Manual of Experimental and Clinical Pharmacology by Bikash Medhl(Author), Aj ay
Prakash (Author) Jaypee brothers’ medlcal pubhshers Pvt. Ltd

- i 000 O~
Hyovort
Chajrperson

" Board of Studies

Chairperson
Board of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (A
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AIPS|R25|MPY|R25MPL108|Research Paper Writing

R25MPL108 RESEARCH PAPER WRITING 4 0 0 0
(M.PHARM COMMON FOR ALL SPECIALIZATIONS)
Course Objectives:
* Tounderstand the essentials of writing skills and their level of readability.
* To learn about what to write in each section.
* To ensure qualitative presentation with linguistic accuracy.
Course Qutcomes :
At the end of the course, students will be able to:
Mapping with POs and PSOs
Course i |05 ek
Code Course Outcomes (COs) 8 8 8 3 8 5 8 8 DOK
N T -2 - VR I - S
Understand the significance of
R25CO108.1 | writing skills and the level of | 1 2 < A (P = 2 a2 bond 5L D15 L2
readability. i
- : L1,12
R25C0O108.2 | Analyze  and  write ftitle, N o) 2 1 - Lodey
abstract, different sections  in ; 2 2 - L3
research paper
R25C0108.3 Dcvelop the skills needed 1 2 3 4 = 2 2 1 L2.13
while writing a research paper k
Able to develop and apply key
academic  writing  skills to
construct clear, concise, and
impactful Titles, Abstracts, and
R25C01084 Introductions for research papers, 1 2B S | ek 2 120 LS, T4
demonstrating the ability to attract
readers, summarize core findings,
and establish research context
effectively.
Able to use appropriate academic
language and style to accurately
formulate the methodology, clearly L
R25C0O108.5 | present Results, logically construct 2| 2 3 - - 212 1 A, L3,
Arguments, and effectively draw L6
valid = conclusions in research
writing.
Board of Studies: Pharmacy sl
Approved in BOS No: 01, 22" October, 2025
Approved in ACM No: 01 iR
' SYLLABUS
UNIT.I: ot . I'jii‘; ‘ _ 10 Hours
Overview of a Research Paper- Planning  and Preparation- Word Order- Useful Phrases -

Breakingup Long Sentences-Structuring P
Redundancy -Avoiding Ambiguity,

P

#ifégraphs and Sentences-Being Concise and Removing

CO’s—CO1

Avanthi Institute of Pharmaceutical Sciences (Autonomous)
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AIPS|R25|MPY|R25MPL108|Research Paper Writing

Self Learnmg topics: Examples of effective vs. poor research paper planning, Exercises on
improving word order and sentence clarity, Identlfymg and breaking long, complex sentences into
shorter ones.

UNIT II: - bt ‘ 10 Hours
Essential Components of a Research Paper- Abstracts- Building Hypothesis-Research Problem -
Highlight Findings- Hedging and Criticizing, Paraphrasing and Plagiarism, Cauterization .
' CO’s—CO2

Self Learning topics: Common pitfalls in defining a research problem, Hedging phrases in

academic writing (e.g., “suggests that”, “may indicate”), Identifying plagiarism vs. acceptable

paraphrasing. ' ‘

UNIT III: P 10 Hours
Introducing Review of the Literature — Methodology - Ana]y51s of the Data-Findings - Discussion-

Conclusions-Recommendations.
CO’s-CO3

Self Learning topics: Steps to conduct a hterature review (sources search engines, databases),
a Comparing qualitative vs. quantltatxve methodologies,Tools for data analysis (SPSS, Excel, R
basics).

UNIT IV: : ' 8Hours

Key skills needed for writing a Title, Abstract, and Introduction i
‘ CO’s—CO4
Self Learning topics: Characteristics of an impactful research title, Common errors to avoid in
writing an abstract, Strategies for writing a strong introduction. '

UNIT V: | | 7 Hours

Appropriate language to formulate Methodology, mcorporate Results put forth Arguments and
draw Conclusions. ‘
CO’s-CO5

Self Learning topics: Neutral and objective ways to report results Buxldmg Iogtcal arguments with
@ evidence, Transition words for coherence. ) il

Board of Studies: Pﬁarmacy
Approved in BOS No: 01, 9% May, 2025
Approved in ACM No: 01

Text Books
1. Goldbart R (2006) Wrmng for Scxence Yale University Press (avaxlable on Google Books)
Model Curriculum of Engineering & Technology PG Courses [Volume-I]
2. Day R (2006) How to'Wn‘te and Publ_lsh a Scientific Paper, Cambridge University Press.
3.‘ Highman N (1998), Handbook of : Writing for the Mathematical Scicnces; SIAM.
- Highman"sbook Adnan Wallwork | Enghsh for Writing Research Papers Springer New
York Dordrecht Heldelberg London 201 l

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1= BOS ! . Page2




AIPS|R25[MPY|R25MPL108|Research Paper Writing
Web References '

Assessment Pattern:
1. Evaluated for a total of 100 marks.

2. A student can select 2 articles of his/her choice with a minimum of 01 review or research
article per semester. Each article publication shall be evaluated by the concerned teacher
for 50 marks, totaling to 100 marks.

{ A
- gowes
/‘:‘-’
Chhirperson
Board-of Studies
Board of Studies (AIPS)
Avanthi Institute of Pharmacautical Sciences (s
Cherukupally (V), Bhogapuram Mandzi
Vizianagaram Dt.,- 531162
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AIPS | R25| MPL| R2SMPL201 Advanced Pharmacology -1

ADVANCED PHARMACQLOGY -1I

Course Objectives: '

Upoh completion of the course the student shall be able to:

*  To explain the mechanism of drug actions at cellular and molecular level
~+ To discuss the Pathophysiology and pharmacotherapy of certain diseases
* To understand the adverse effects, contramdxcatnons and clinical uses of dru gs used in treatment of

diseases.

Course Qutcomes :
At the end of the course, students will be able to:

4 00 4

Course Code

Course Outcomes (COs)

Mapping with POs and PSOs

DOK

PO1
PO2
PO3
PO8

09
PO10
PSO1

PSO2

R25 C0O201.1

Relate functions of hormones and
to list out drugs actmg on endocrine
system.

N

N

i L1,L2

R25 CO201.2

Outline.  the . principles  of
chemotherapy and illustrate * the
mechanism of action of antibiotics,
Antifungal, antiviral, and antl-TB
drugs .

- L2,1L3

R25 C0O201.3

Identify  the = chemotherapeutic
agents  for  Protozoal ' and
Helimenthetic  infections. And
Understand the  chemotherapy of|

cancer, Immunosuppressants, |
Immunostimulants ‘ " and|
pharmacotherapy of Asthma and|

COPD.

- 0l iL2,13

R25 C0201.4

Assess the mechanism of drugs
acting on GIT and applications of
chrono pharmacology to treat
disorders.

S KU e 4

R25 C0O201.5

Elaborate the role of free radicals in
etiopathology. of various diseases

and adapt the recent advances in| .

treatment of various diseases,

Il /L8, 16

(LS|

Avanthi Institute of Pharmaceutical Sciences (Autonomous)
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AIPS | R25| MPL| R25MPL201| Advanced Pharmacology - II

SYLLABUS
UNIT 1. Endocrine Pharmacology 12Hours

a. Molecular and cellular mechanism of action of hormones such as growth hormone,

prolactin, thyroid, insulin and sex hormones.
b. Anti-thyroid drugs, Oral hypoglycemic agents, Oral contraceptives, Corticosteroids.

c. Drugs affecting calcium Homeostasis.
' CO’s -COI

Seclf-Learning Topics : Compar-ative study of first-generation vs second-generation oral
hypoglycemic agents.,Clinical uses and limitations of long-term corticosteroid therapy,Role of

calcium-homeostatic drugs in osteoporosis management.

UNIT 2 Chemotherapy 12Hours
Cellular and molecular mechanism of actions, uses, Adverse effects ,Drug interactions and
resistance of antimicrobiél agents such as B-lactams, aminoglycosides, quinolones, Macrolide
antibiotics. Antifungal, anfiviral, and anti;TB drugs. -

| CO’s -CO2
Self-Learning Topics :Mechanisms of antimicrobial resistance (AMR) and WHO strategies to

combat it. Emerging antifungal drugs and their clinical applications.

UNIT 3 Chemotherapy S } 12Hours
a. Drugs used in Protozoal Infections. |
b. Drugs used in the treatment of Helininthiasis.
c. Chemotherapy of cancer Inmunopharmacology.
d. Cellular and biochemical mediators of inflammation and immune mponsc.‘
e. Allergic or hypersensitivity reactions. Pharmacotherapy of asthma and COPD.
f. Immunosuppressants and Immunostimulants. ; :

g. Recent advances in monoclonal antibodies and targeted immunothcrapies
CO’s-CO3
Self-Learning Topics :Applications of immunosuppressants in Organ transplantation.Role of
cytokines in inflammation and their therépeutic targeting.Advances in cancer immunotherapy
(checkpoint inhibitors, CAR-T cells).
'UNIT 4 GIT Pharmacology | ' by ’ 12Hours
Antiulcer drugs, Prokinetics, antiemetics, aﬁﬁ-diarrheals and drugs for cdnstipatidn and irritable

bowel syndrome.

(e
LAl

Avanthi Institute of Pharmaceutical Sciences (Autonomous) - 1** BOS ‘ Page 2
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AIPS | R25| MPL| R25MPL201| Advanced Pharmacology - I
Chronopharmacology A .
a. Biological and circadian rhythms, applicatiohs of chronotherapy in various diseases like
cardiovascular disease, diabetes, asthma and peptic ulcer.
b. Emerging role of microbiota-targeted therapy in GIT disorders
| te S R LR CO’s-CO4
Sclf-Lcarning Topics :Comoarativc study of proton pump inhibitors , Acid Neutralizers and

Antacids ,Influence of gut microbiome on drug absorption and therapeutic response.

UNIT 5 Free radicals Pharmacology ‘ ‘ 12Hours
a. Generatiorx of free radicals, role of free radicals in etiopathology of various diseases such as
diabetes, neurodegenerative diseases and cancer. ; ;
b. Protective activity of certain important antioxidants, Invitro, Invivo anti oxidant parameters
of free radicals : ‘
Recent Advances in Treatment:
Alzheimer’s disease, Parkmson s dlseasc, Cancer, Dxabetes mellitus
' CO’s-CO5

Self-Learning Topics :Role of oxidative stress in neurodegeneration (case study in Alzheimer’s
and Parkinson’s).Nanotechnology-based approaches in cancer and diabetes therapy.
Board of Studies: Pharmacy

Approvéd in BOS No: 01, 22" October, 2025
Approved in ACM No: 01

Text Books:
1. The Pharmacological basxs of therapcutlcs- Goodman and Gill man‘s

2 Pnncxples of Pharmacology The Pathophysnologlc basis of drug therapy by Davxd E Golan et al

3. Basic and Clinical Pharmacology by B.G -Katzung

4. Pharmacology by H.P. Rang and M.M. Dale. ‘

5. Hand book of Clinical Pharmacokinetics by Gibaldi and Prescott. ‘

6. Text book of Therapeutics, drug and disease management by E T. Herfindal and Gourley.

7. Applied biopharmaceutics and Pharmacokinetics by Leon Shargel and Andrew B.C.Yu.

8. Handbook of Essential Phannacokinetics, Pharmacodynamics and Drug Metabolism for
Industrial Scientists B ;

9. Robbins & Cortan Pathologrc Basis of stease 9th Ed. (Robbms Pathology)

10. A Complete Textbook of Medical Pharmacology by Dr. S.K Snvastava publlshed by APC

Avichal Publishing Company.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1% BOS R Page 3

AR WA RS 0 TR RILOCASEIARLALR ) a4 ¢ 22 L, USRS A Teon 3 SEA RN DR 0 UL L 1 LA A i3, S S RSIASCS M



AIPS | R25] MPL| R25MPL201| Advanced Pharmacology - IT

11. KD.Tripathi. Essentials of Medical Pharmacology -
12. Principles of Pharmacology. The Pathophysiologic basis of drug Therapy by David E Golan,

Armen H, Tashjian Jr, Ehrin J,Armstrong, April W, Armstrong, Wolters, Kluwer-Lippincott

Williams & Wilkins Publishers
Web Refercences:

L] V .- -
- i irect i icle/abs/pii

Internal Assessment Pattern

Cognitive Level Internal Asséssment #1(%) Internal Assessment #2(%)

® L1 35% -~
L2 40% -

L3 25% : 25%

L4 - - 35%

L5 - 25%

L6 15%

Total (%) - 100% 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L1 - Remember
__Q 1. Define the mechanism of action of insulin.
2. List two oral contraceptives. |
3. Name drugs that affect calcium regulation.
4. Mention the functions of growth hormone.
5. Identify an anti-thyroid drug.

L2 — Understanding
1. Explain why corticosteroids are used in inflammatory conditions.

2. Describe the feedback mechanism of thyroid hormone secretion.
3. Differentiate between type 1 and type 2 diabetes treatment strategies.
4. Explain the physiological role of prolactin.

5. Why are oral hypoglycemic agents preferred over insulin in some patients?

(=}

. Explain why quinolones are effective against urinary tract infections.

7. Describe bacterial resistance mechanisms to B-lactams.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1** BOS Page 4
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AIPS | R25| MPL| R25MPL201| Advanced Pharmacology - Il

8. Differentiate between bactericidal and bacteriostatic agents.
9. Explain the mechanism of antifungal drug resistance.
10. Why are antiviral drugs difficult to design compared to antibiotics
11. Explain the mechanism of chloroquine in malaria.
12. Differentiate between immunostimulants and immunosuppressants.
13. Describe the role of inflammatory mcdiatoré in asthma.
14. Why are corticosteroids used in hypcrsensiiivit).r reactions?
15. Explain the mechanism of resistance in cancer chemotherapy.
L3 - Apply
Which drug would you prescribe for a patient with TB and HIV coinfection?
Apply knowledge of quinolones in urinary tract infection treatment.
Select a macrolide for a patient allergic to penicillin.
How would you manage candidiasis with antifungal therapy?
Which antimicrobial agent would you use for resistant TB strains?
Select a drug for giardiasis. :
Which drug would you prescribe for hookworm infection?
Apply the role of bronchodilators in asthma management.

I NS S

How would you manage a patient with chemotherapy-induced nausea?
10. Which immunosuppressant would you use in kidney transplant?

L4 — Analyze

Compare proton pump inhibitors and H2 blockers.

e B

Analyze the role of serotonin in prokinetic drugs.
Distinguish between acute and chronic diarrhea management.

Compare the application of chronotherapy in diabetes vs. asthma.

nos W

. Analyze the differences between stimulant and bulk-forming laxatives.

LS — Evaluate

Evaluate the benefits of PPIs over H2 blockers. .

Judge the effectiveness of chronotherapy in cardiovascular diseases.
Assess the safety of long-term laxative use. ‘

Critically evaluate the role of antiemetics in chemotherapy-induced nausea.
Evaluate the importance of circadian rhythm in clinical practice

Evaluate the benefits of antioxidants in néurodegencrative diseases.

Judge the importance of free radical research in modern pharmacology.
Assess the clinical significance of antioxidants in diabetes.

D00 Oy - I o N

Evaluate the risks of antioxidant overuse.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1" BOS
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L6 — Create

1

AIPS | R25| MPL| R25MPL201| Advanced Pharmacology - II
10. Critically evaluate the role of recent advances in cancer pharmacotherapy.

Design a new antioxidant-based therapy for Alzheimer’s discase.

Propose a clinical trial for antioxidant therapy in diabetes.

Create a new ncuroprotective antioxidant.

. Develop a strategy to target free radicals in cancer.

2
3
4.
5

Suggest a personalized therapy plan using antioxidants for Parkinson’s disease.
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AIPS | R25| MPL| R25MPL202| Pharmacological and Toxicological Screening Methods-II
R25MPL202 PHARMACOLOGICAL AND TOXICOLOGICAL SCREENING METHODS-I1 4 0 0 4

Course Objectives:
Upon completion of the course the student shall be able to:
* To explain the various types of toxicity studies.
« To appreciate the importance of ethical and regulatory requirements for toxicity studies.

« To demonstrate the practical skills required to conduct the preclinical toxicity studies

Course Qutcomes

At the end of the course, students will be able to:

Mapping with POs and PSOs
f Course Code Course Qutcomes (COs S (8|8 | DOK
€ 1g|18|8/8|8(23|3
By | Pa R = - -l -
‘ Appreciate the importance of
R25 C0202.1| ethical and regulatory guide lines | 1| 3 | 2| 1| 2|2 | 1| LILL2
for conducting toxicity studies. |
. Illustrate  Acute, sub-acute and
chronic- oral, dermal and
R25C0202.2| ;1 alational toxicity studies as per 113 e [EA T2 @ o Lol L2
OECD guidelines.
Construct reproductive toxicology,
tearatogenicity studies. And
R25 C0202.3 | Demonstrate the practical skillsto | 1| 3 | 2 | 1 | 2 |'2 | - | L3, L4
conduct Genotoxicity studies and ‘
Q Carcinogenicity studies.
Categorize IND enabling studies.
R25 CO202.4| Appraise the importance of Safety | 1| 3 | 2 |1 | 2| 2| - | L3,14
pharmacology. : i
Compile the importance and'
R25 CO202.5 applications  of = Toxicokinetic 1lalz2l1l2l2lq 1516
| studies and alternative methods to oL
animal toxicity testing.
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AIPS | R25| MPL| R25MPL202| Pharmacological and Toxicological Screening Methods-II

SYLLABUS

UNIT 1. 12 Hours

a. Basic definition and types of toxicology (gencral, mechanistic, regulatory and descriptive)
b. Regulatory guidelines for conducting toxicity studies OECD, ICH, EPA and

Schedule Y

OECD principles of Good laboratory practice (GLP)

e. History, concept and its importance in drug development

a o

CO’s-CO1
Self-Learning Topics:Recent advances in toxicogenomics and its role in predictive
toxicology.Case studics of regulatory toxicology failures and lessons learned.Comparative
overview of GLP requirements across OECD, USFDA, and EMA.
UNIT 2 ’
. Acute, sub-acute and chronic- oral, dermal and inhalational studies as per

a
b. OECD guidelines.
Acute eye irritation, skin sensitization, dermal irritation & dermal toxicity studies. |

12 Hours

B =5

Test item characterization- importance and methods in regulatory toxicology studies.
‘ CO’s-CO2
Self-Learning Topics:Application of computational toxicology tools in preclinical safety
assessment.Ethical concerns and refinement strategies in repeated dose toxicity studies.OECD case
studies of dermal and inhalation toxicity guidelines. ‘ ‘ | ‘
UNIT 3 ‘ e 12 Hours
a. Reproductive toxicology studies, Male reproductive toxicity Studies, female )
b. reproductive studies (segment I and scgnient III), teratogenecity studies (segment I)
O c. Genotoxicity studies (Ames Test, in vitro and in vivo Micronucleus and Chromosomal
aberrations studies) ‘
d. In vivo carcinogenicity studies

e. Advances in stem-cell based and organ-on-chip models for reproductive and genotoxicity

testing.
CO’s-CO3

Self-Learning Topics:Limitations of traditional animal models ' in reproductive toxicity
testing.Applications = of = organ-on-chip models in genotoxicity and ' carcinogenicity

testing.Regulatory acceptance of alternative models in genotoxicity testing.
UNIT 4 ‘ i i ‘ 12 Hours

a. IND enabling studies (IND studies)- Definition of IND, importance of IND, industry

perspective, list of studies needed for IND submission.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1" BOS . Page 2
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AIPS | R25| MPL| R25MPL202| Pharmacological and Toxicological Screening Methods-IX
b. Safety pharmacology studics- origin, concepts and importance of safety pharmacology.

c.. Tierl- CVS, CNS and respiratory safety pharmacology, HERG assay. Tier2- GI, renal and
other studies.
d. Incorporation of computational cardiotoxicity models and Al-based safety pharmacology
prediction. ‘
CO’s -CO4
Self-Learning Topics:FDA vs EMA perspectives on IND-enabling toxicology studies.Role of
hERG assays in cardiac safety cvaluation of new drugs.Advances in Al-driven models for
predicting CNS and respiratory toxicity.
UNIT 5 12 Hours
a. Toxicokinetics- Toxicokinetic evaluation in preclinical studies, saturation kinetics
b. Importance and applications of toxicokinetic studies.
G c. Alternative methods to animal toxicity testing.
CQO’s -CO5
Self-Learning Topics:Case studics on toxicokinetic-pharmacokinctic (TK-PK) correlation in drug
discovery.Application of microdosing and human-on-chip approaches in toxicology.Regulatory
acceptance of alternative models (EURL-ECVAM, OECD guidance).
Board of Studies: Pharmacy |
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01
Text Books: ;
1.Hand book on ‘GLP, Quality practices for regulated non-clinical research and development
(http://www.who.int/tdr/publications/documents/glp- handbook pdf).
9 2. Schedule Y Guideline: drugs and cosmetics (second afnendment) rules, 2005, ministry of health
and family welfare (department of health) New Delhi
3. Drugs from discovery to approval by Rick NG.
4. Animal Models i in Toxlcology, 3rd Edition, Lower and Bryan
5. OECD test gmdelmes

6. Principles of toxicology by Karen E. Stme, Thomas M Brown
7. Guidance for Industry M3(R2) Nonclinical Safety Studies for the Conduct of Human Clinical

. Trials and Marketing Authonzatlon for Pharmaceuticals
' Web References. j
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AIPS | R25| MPL| R25MPL202| Pharmacological and Toxicological Screening Methods-II

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

L1 35% -
L2 | 40% =
L3 25% 35%
L4 - 35%
L5 - 15%
L6 ‘ 15%

Total (%) 100% 100%

y a Sample Short and Long Answers questions of Various Cognitive Levels

L1 - Remember

Define toxicology.
List the types of toxicology. '

What does OECD stand for?

State the importance of Good Laboratory Practice (GLP).

Name two international regulatory agencies involved in toxicity testing
Define acute toxicity.

List the different routes used in toxicity testing

What is meant by test item characterization?

Mention two OECD guidelines used in dermal tox1c1ty testmg

State one method used to study eye irritation. -

L2 — Understand

o

Explain the difference between mechanistic and descnptlve toxicology.
Describe the role of ICH guidelines in toxicology studies. '
Summarize the key principles of GLP.

Explain why regulatory toxicology is 1mportant in drug development

Differentiate between OECD and Schedule Y guxdelmes

Explain the difference between acute, sub-acute, and chronic toxxcxty studies.

Describe the importance of test item characterization in regulatory toxicology.
Explain how inhalation toxicity is assessed.

Discuss the significance of dermal irritation studies in safety evaluation.
Compare oral and dermal toxicity testing methods.

L3 - Apply
Apply the prmcxples of the Ames test to evaluate the mutagenic potential of a new drug

candidate.

Demonstrate how a micronucleus assay can be used to detect chromosornal damage.

Use a case study to explain how teratogenicity testing is conducted in animals.

Show how male and female reproductive toxicity studies differ in design and endpoints.

Apply OECD guldelmes to design a protocol for in vivo carcinogenicity studies.

Apply FDA reqmrements to prepare a checklist of tox1c1ty studies needed for IND

submission.

Avanthi Institute of Pharmaceutical Sciences (Autonomous) 1* BOS
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- AIPS | R25| MPL| R25MPL202| Pharmacological and Toxicological Screening Methods-II

* Demonstrate how hERG assay data can be used to assess cardiac safety of a new molecule.

» Apply Tier 1 safety pharmacology guidelines to evaluate CNS safety in preclinical models.
* Use OECD guidance to design a respiratory safety pharmacology study.

» Show how safety pharmacology studies are integrated into the IND application process.

L4 -Analyze

= Compare the utility of in vitro and in vivo genotoxicity assays.

*  Analyze the limitations of animal models in reproductive toxicity studies.

« Differentiate between Segment I, Scgment II, and Segment III reproductive toxicity studies.

» Examine the role of genotoxicity studies in predicting carcinogenic potential.

e Critically analyze why some carcinogens show negative results in Ames tests but positive in
in vivo studies.

 Differentiate between Tier 1 and Tier 2 safety pharmacology studies with examples.

* Analyze the significance of cardiac, CNS, and respiratory safety studies in preclinical drug
development.

+ Examine the impact of missing IND-enabling studies on drug approval timelines.

« Compare FDA and EMA perspectives on safety pharmacology requirements.

» Critically evaluate the role of safety pharmacology in reducing late-stage drug failures.

LS -Evaluate ,
* Critically evaluate the role of toxicokinetic studies in interpreting preclinical safety data.

= Assess the advantages and limitations of saturation kinetics in toxicological assessments.
* Judge the effectiveness of 3D organoids compared to animal models in predicting human

toxicity.
» Evaluate the regulatory acceptancc of alternative testing models such as organ-on-chip
systems.
= Appraise the role of toxxcokmehc-pharmacokmenc (TK-PK) correlation in drug
~ development.
L6 -Create

» Design a toxicokinetic study plan for a new anticancer drug candxdate

* Create a framework integrating microdosing and in-silico models to replace animal testing.
+ Propose a novel organ-on-chip experirrient to assess renal toxicity of a dnig.

- Develop a regulatory submission strategy incorporating alternative toxicity testing methods.

* Formulate a research project combining toxicokinetics, computational toxicology, and Al

for predictive safety assessment.

Vo o

/
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AIPS|R25|MPL{R25MPL203|PrinciplesOfDrugDiscovery
R25MPL203 PRINCIPLES OF DRUG DISCOVERY 4 0 0 4

Course Objectives:
Upon completion of the course the student shall be able to:
* To explain the various stages of drug discovery.
» To appreciate the importance of the role of genomics, protcomics and bioinformatics in
drug discovery |
* To explain varioﬁs targets for drug discovery.:
* To explain various lead seeking method and lead optimization

* To appreciate the importance of the role of computer aided drug design in drug diécovery

Course Outcomes

At the end of the course, students will be able to;

Mapping with POs and PSOs

DOK

Course Code Course Outcomes (COs) | ' =il I
- €09 Iz18|8|3|8(8|8
[~¥] [« [~¥] Ay | B B -9

Understand the various stages of drug
discovery. Appreciate the importance
of the role of genomics, proteomics
and bioinformatics in drug discovery.

R25 C0O203.1 i S R S B U B Al B P i B | Ll,.L2

Illustrate various targets for drug
discovery. Explain Insilco discovery .
R25 C0203.2 [techniques, levels of  protein| 1| 2 | 1 | 2|1 |2] - L1, L2
structure, domains and applications ! : ‘
of NMR and X-ray crystallography

Know the various approaches for

rational drug design and Summanzel A LT B L R e R

) T TR T R ST [

Ras AR various virtual screening techniques
for lead discovery.
Assess the molecular docking studies
R25 C0O203.4 for-drug distoverss 1020 | 1) a2 s 2 st | o L3, LA

Appreciate the importance of the role
R25 CO203.5 |of computer aided drug design in| 1| 2 | 1 |2 | 1|2 [ 1] L5L6
drug discovery .
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SYLLABUS
UNIT 1. 12 Hours

a. An overview of modemn drug discovery process: Target identification, target validation, lead
identification and lead Optimization. Economics of drug discovery.
B. Target Discovery and validation-Role of Genomics, Proteomics and Bioinformatics. Role of
Nucleic acid microarrz;ys, Protein microarrays, Antisense technologies, siRNAs, antisense
oligonucleotides, Zinc finger proteins. Role of transgenic animals in target validation.
e Al approache§ in target identification and prediction. |
CO’s-CO1
Self-Learning Tobics: Céée study: CRISPR téchnology in drug target validation. Role of
bioinformatics databases (PDB, KEGG, UniProt) in target discovery. Emerging role of Al-driven
a drug discovery platforms (e.g., AlphaFold).

UNIT 2 HeTich 12 Hours
a. Lead Identification- combinatorial chemistry & high throughput screemng, insilico lead
discovery techniques, Assay development for hit ldcntlﬁcatlon
b. Protein structure :
Levels of protein structure, Domains, motifs, and folds in protein structure.
d. Computational prediction of protein structure: Threéding ﬁnd homolog} modelling methods.
Application of NMR and X-ray crysfallography in protein structure prediction.
e AlphaFoid and DeepMind Al applications in protein folding prediction.
| | | - ' CO’s-CO2
Q Self-Learning Topics: Applicétiohs of AIphaFold m drug discovery. Case study on virtual

screening pipelines for antiviral drugs

UNIT 3 ' | ' | 12 Hours
a. Rational Drug Design | ‘ '
b, Traditional vs rational drug design, Methods followed in traditional drug design,
c. High throughput screéning, Concepts of Rational Drug Design, Rational Drug ‘
d. Design'MetyhodS' Structure and Pharmacophore based approaches
e. Virtual Screening techmques Drug lxkeness screening, Concept of pharmacophore mapping
and pharmacophore based Scrcenmg
CO’s-CO3
Self-Learning Topics:Explore Llpmskx’s Rule of Five in drug-likeness.Role of predictive Al tools

in acceleratmg rational design.
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UNIT 4 12 Hours
a. Molecular docking: Rigid docking, flexible docking, manual docking; Docking based
screening. De novo drug design. Quantitative analysis of Structure Activity Relationship
b. History and devclopment of QSAR, SAR versus QSAR, Physicochemical parameters,
Hansch analysis, Fee Wilson analysis and relationship between them.
CO’s-CO4
Self-Learning Topics: Comparison of AutoDock, GOLD, and Schrédinger Glide software.
Applications of molecular dynamics in validating docking studies. Case study: Docking in COVID-

19 drug repurposing,.

UNIT § 12 Hours
a. QSAR Statistical methods — regression analysis, partial least square analysis (PLS) and
other multivariate statistical methods. 3D-QSAR approaches like COMFA and COMSIA
b. Prodrug design-Basic concept, Prodrugs to improve patient acceptability, Drug solubility,
Drug absorption and distribution, site specific drug delivery and sustained drug action.
Rationale of prodrug design and practical consideration of prodrug design
‘ CO’s-CO5
Self-Learning Topics:Study how QSAR models are used in predicting ADMET properties.Role of
deep leamning in enhancing 3D-QSAR predictions.Explore databases (ChEMBL, PubChem) for
QSAR model development.
Board of Studies: Pharmacy
Approved in BOS No: 01, 22™ October, 2025
Approved in ACM No: 01

Text Books: ‘ .
1. MouldySioud. Target Discovery and Validation Reviews and Protocols: Volume 2 Emerging

Molecular Targetsand Treatment Options. 2007 Humana Press Inc.

2. Darryl Leén. Scott Markelln. Silico Technologies in Drug Target Identification and Validation.
2006 by Taylor and Francis Group, LLC.

3. Johanna K. DiStefano. Discase Gene Identification. Methods and Protocols. Springer New York
Dordrecht Heidelberg London. Rify |

4, Hugo Kubiny. QSAR: Hansch Analysis and Related Approaches. Methods and Principles in
Medicinal Chemistry. Publisher Wiley-VCH

5. Klaus Gubemator, Hans-Joachim B&hm. Structure-Based Ligand Design. Methods and
Principles in Medicinal Chemistry. Publisher Wiley-VCH
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6. Abby L . Parrill. M . Rami Reddy. Rational Drug Design. Novel Methodology and Practical
Applications. ACS Symposium Series; American Chemical Society: Washington, DC, 1999.
7. J. Rick Turner. New drug development design, methodology and, analysis. John Wiley &

Sons, Inc., New Jersey.

Web References:
*  https://www.sciencedirect.com/science/article/pii/S2095177925001741
. urnal al article 4 -023-004
. a a 3
. : c.nchi ih.gov/articl 28

L ]
="
.
o
=
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Internal Assessment Pattern

CognitiveLevel InternalAssessment#1(%) InternalAssessment#2(%)

L1 35% . -
L2 40% | -
L3 ‘ 25% ‘ 35%
L4 , - ‘ ‘ 35%
L5 GO ' i 15%
L6 | 15%

Total(%) FPr00eg L (T T \ 100%

Sample Short and Long Answers questions of Various Cognitive Levels

L1 - Remember '
» Define target identification in the drug discovery process.
» List the major steps involved in modern drug discovery.
*  What is the role of proteomics in target validation?
* Name two examples of antisense technologies used in drug dxscovery
 State the importance of transgenic animals in target validation.
+ Define combinatorial chemistry in the context of lead identification.
« List the different levels of protein structure. '
* Name two computational methods used for protein structure prediction.
¢ What is high-throughput screening?
« State the role of NMR in protein structure prediction

AvanthilnstituteofPharmaceuticalSciences(Autonomous) 1t BOS Paged
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L2 — Understand

Explain the difference between target identification and target validation.
Describe how genomics contributes to drug target discovery.

Explain the principle of nucleic acid microarrays in drug discovery.
Differentiate between siRNA and antisense oligonucleotides in gene silencing.
Summarize the economic challenges of modern drug discovery.

Differentiate between threading and homology modeling.

Explain how combinatorial chemistry accelerates the lead discovery process.
Describe the role of in-silico methods in lead identification.

Explain the concept of protein domains and motifs.

Discuss how X-ray crystallography is applied in protein structure determination.

‘ L3 - Apply

Apply Lipinski’s Rule of Five to evaluate the drug-likeness of a new compound.
Demonstrate how pharmacophore mapping can be used in virtual screening.

Illustrate with an example how structure-based drug design can improve drug potency.
Use a case study to show how high-throughput screening identifies lead molecules.
Apply pharmacophore-based screening in designing anti-cancer drug candidates.
Perform a docking study on a known protein target and interpret binding affinity scores.
Apply Hansch analysis to predict the biological activity of a given set of compounds.
Use Free—Wilson analysis to evaluate substituent effects in a drug series.

Demonstrate how rigid docking differs from flexible docking with an example.

Apply QSAR parameters to predict lipophilicity and activity of a lead compound.

L4 — Analyze

Compare traditional and rational drug design with suitable examples.
Analyze the differences between structure-based and pharmacophore-based drug design

approaches. :
Examine the role of virtual screening in reducing time and cost in drug discovery.

Critically evaluate how rational drug design has impacted the development of antiviral

drugs. »
Break down the workflow of a rational drug design pipeline and identify its strengths and

limitations.

Differentiate between SAR and QSAR approaches in drug design with examples.
Analyze the strengths and weaknesses of rigid vs flexible docking methods.

Examine the relationship between physicochemical parameters and biological activity.
Compare Hansch and Free-Wilson analyses in QSAR. |

Critically evaluate the role of docking in virtual screening workflows.
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L5 — Evaluate

* Critically evaluate the advantages and limitations of regression analysis in QSAR modeling.

*  Assess the reliability of COMFA and COMSIA approaches in predicting drug activity.

* Evaluate the role of multivariate statistical methods in handling large chemical datasets.

* Judge the accuracy of QSAR models when applied to ADMET (Absorption, Distribution,
Metabolism, Excretion, Toxicity) predictions.

* Appraise the contribution of Al and deep leamning in enhancing QSAR models compared to
traditional methods.

L6 — Create

* Design a 3D-QSAR study to predict the activity of a new series of anticancer drugs.
* Create a machine-learning based QSAR model integrating cheminformatics data for

antibiotic drug discovery.

* Develop a predictive pipeline combining COMFA, COMSIA, and deep learning for toxicity
prediction.

* Propose a novel workflow that integrates pharmacophore mapping with QSAR for hit-to-
lead optimization.

* Formulate a research project using QSAR and Al tools to identify potential drug candidates
for neurodegenerative diseases.

oA
H ¥ op_/"':
Chairperson

Board of Studies |, -

Clhiaroersoen
Boerd of Studies (AIPS)
Avanthi Institute of Pharmaceutical Sciences (R)
Cherukupally (V), Bhogapuram Manda!
Vizianaaaram Dt - 531162
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R25MPL204 CLINICAL RESEARCHANDPHARMACOVIGILANCE 4 00 4

Course Objectives:
Upon completion of the course, the student shall be able to
* To explain the regulatory requirements for conducting clinical trial
*  Todemonstrate the types of clinical trial designs :
* To explain the responsibilities of key players involved in clinical trials
* To execute safety monitoring, reporting and close-out activities
* To explain the principles of Pharmacovigilance
* To detect new adverse drug reactions and their assessment

* To perform the adverse drug reaction reporting systems and communication in
pharmacovigilance ‘

Course Outcomes

At the end of the course, studehts will be able to:

Q‘

Mapping with POs and PSOs

Course :
Code Course Outcomes (COs) =)o 2 8 S g § § DoK
B | A | B | B | A [ ol I
Understand various regulatory
R25C0204.1 |requirements = for conducting clinical| 1 (2| 1| 1]|2|2|2|1]|L ;L2

trials.

Demonstrate the types of clinical trial
R25C0204.2 | designs and explain the responsibilities| 1 [2 (1| 1 (2[2]2]1 L1,L2
of key players involved in clinical trials. '

Construct the documentation process of
R25C0204.3 (clinical trials. Detect new adverse drug| 1 [ 2| 1] 1|2 2] 2 1 |L314
reactions and their assessment

A ) Basic aspects, terminology and
establishment of pharmacovigilance and

R25C0204.4 contrast the roles and responsibilities of Lf2p1)1]2)2]2

Pharmacovigilance. !

Appraise various methods of ADR
reporting and ., tools used in
Pharmacovigilance and Predict principles

R25C0204.5 and concepts of Pharmacoepidemiology, Ll2p1iprg2l2f2])1 L5, L6
Pharmacoeconomics and ' Safety
pharmacology. ‘
SYLLABUS
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AIPS|R25|MPL|R25MPL204|ClinicalResearchandPharmacovigilance
UNIT 1. 12 Hours
Regulatory Perspectives of Clinical Trials:

b. Origin and Principles of International Conference on Harmonization — Good Clinical
Practice (ICH-GCP) guidelines Ethical Committee: Institutional Review Board, Ethical
Guidelines for Biomedical Rescarch and Human Participant- Schedule Y, ICMR

c. Informed Consent Process: Structure and content of an Informed Consent

d. Process Ethical principles governing informed consent process.

CO’s-COl
Self-Learning Topics: Case studies on ethical issues in clinical trials (Tuskegee Syphilis Study,
HelLa cells),Recent updates in Schedule Y regulations,Role of ICMR guidelines in Indian clinical

research

UNIT 2 12 Hours
a. Clinical Trials: Types and Design Experimental Study- RCT and Non RCT, Observation
Study: Cohort, Case Control, Cross sectional
b. Clinical Trial Study Team
c. Roles and responsibilities of Clinical Trial Personnel: Investigator, Study Coordinator,
Sponsor, Contract Research Organization and its management. ‘
' CO’s-CO2
Self-Learning Topics: Role of Artificial Intelligence in clinical trial design and patient
recruitment, Recént trends in virtual/decentralized clinical trials, Case study: Adaptive design used
in COVID-19 vaccine trials ‘

UNIT 3 I : 12 Hours
a. Clinical Trial Documentation- Guidelines to the preparation of documents, Preparation of
protocol; Investigator Brochure, Case Report Forms, Clinical Study Report Clinical Trial
Monitoring- Safety Monitoring in CT
b. Adverse Drug Reactions: Definition and types. Detection and reporting methods.
c. Severity and seriousness assessment. Predictability and preventability assessment,
Management of adverse drug reactions; ‘
d. Terminologies of ADR. |
. CO’s-CO3
Self-Learning Topics: Prepare a mock clinical trial protocol for ‘a hypothetical new drug, Use of
¢CRFs and EDC in modern clinical trials. Role of Data Safety Monitoring Boards (DSMBs) in CTs
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UNIT 4 ‘ 12 Hours

a. Basic aspects, terminologies and establishment of pharmacovigilance

b. History and progress of pharmacovigilance, Significance of safety monitoring,

c. Pharmacovigilance in India and international aspects, WHO international drug monitoring
programme, WHO and Regulatory terminologies of ADR, evaluation of medication safety,
Establishing pharmacov:gxlance centres in Hospitals, Industry and National programmes
related to pharmacovigilance.

d. Roles and responsibilities in Pharmacovigilance.

e. Adverse drug reactions; Terminologies of ADR.

, it CO’s-CO4
Self-Learning Topics: Compare India’s PvPI with WHO-UMC’s pharmacovigilance frame work,
Case study on a major dmg withdrawn due to ADRs (e.g., Rofecoxnb/onxx) Role of hospitals in’

pharmacovigilance centres.

UNIT 5 A ‘ 12 Hours '
A. Methods, ADR reporting and tools used in Pharmacowgﬂance Internatlonal classification of
diseases, International Non- proprietary names for drugs, Passive and Active surveillance,
Comparative observational stddies, Targeted clinical ' investigations ' and Vaccine safety
surveillance. ‘
Spontaneous reporting system and Reporting to regulatory authorities, Guidelines for ADRs
reporting. Argus, Aris G Pharmacovigilance, ngxFlow Statistical methods for evaluating
medication safety data. ‘
B. Pharmacoepidemiology, pharmacoeconomlcs safety phannacology

j | . CO’s-CO5
Self-Learning Topics: Explore WHO-V1ngase asa global ADR momtonng platform Use of Al in
detecting hidden ADR sxgnals Case study Pharmacov1g11ance of COVID 19 vaccines Case study

on cost-effectiveness of a recently approved drug Apphcatlon of pharmacoepldemlology in post-

marketing safety
Board of Studies: Pharmacy

Approved in BOS No: 01, 22° October, 2025
Approved in ACM No: 01

Text Books:
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AIPSIR25|MPL|R25MPL204|ClinicalResearchandPharmncovigilance ‘
1. Central Drugs Standard Control Organization- Good Clinical Practices, Guidelines for Clinical
Trials on Pharmaceutical Products in India. New Delhi: Ministry of Health;2001.
2. International Conference on Harmonization of Technical requirements for registration of
Pharmaceuticals for human use. ICH Harmonized Tripartite Guideline. Guideline for Good Clinical
Practice.EG; May 1996.
3. Ethical Guidelines for Biomedical Research on Human Subjects 2000. Indian Council of
Medical Research, New Delhi. '
4. Textbook of Clinical Trials edited by David Machin, Simon Day and Sylvan Green, March 2005,
John Wiley and Sons.
5. Clinical Data Management edited by R K Rondels, S A Varley, C F Webbs. Second Edition, Jan
2000, Wiley Publications.
6. Handbook of clinical Research. Julia Lloyd and Ann Raven Ed. Churchill Livingstone.
7. Principles of Clinical Research edited by Giovanna di Ignazio, Di Giovanna and Haynessign,

methodology and, analysis. John Wiley & Sons, Inc., New Jersey.

Web References:

Internal Assessment Pattern

Cognitive Level Internal Assessment #1(%) Internal Assessment #2(%)

Li: 35% ittt [t ket o
L2 I A0% L SRR 2
L3 259l . 35%
14 | it Lo e A LA 359
L5 ‘ - 15%
L6 i ket hidue et 594

Total (%) | 100% A 1008

Sample Short and Long Answers questions of ;Various Cognitive Levels
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L1 - Remember
* Define Good Clinical Practice (GCP).
* Whatis Schedule Y?
* List the main principles of ICH-GCP guidelines.
»  What is an Institutional Review Board (IRB)?
+ State two ethical principles governing informed consent.
» List the types of clinical trial designs.
« Define randomized controlled trial (RCT).
+ Identify two examples of observational studies.
»  Who is a study sponsor in a clinical trial?
«  Mention the role of a Contract Research Orgamzatxon (CRO).

L2 - Understand

* Explain the importance of ethical committees in clinical trials.

* Describe the structure and essential components of an informed consent form.

* Discuss how ICMR guidelines influence biomedical research in India.

» Compare the role of ICH-GCP and Schedule Y in clinical research regulation.
* Explain why informed consent is essential in human trials.

» ' Explain the difference between RCT and Non-RCT.

* Describe the responsibilities of a study coordinator.

+ Compare cohort and case-control studies with examples.

+ Discuss the role of a CRO in clinical trial management.

*  Explain why observational studies are important in clinical research

L3 — Apply

» Apply the principles of GCP to design the outline of a clinical trial protocol.

» Demonstrate how to prepare a Case Report Form (CRF) for recording adverse events.

* Use the concept of adverse drug reaction (ADR) classxﬁcatlon to categorize a given case
scenario. ] ‘

 Illustrate the steps for reporting a suspected adverse drug reaction in a hospital setting.

Apply the criteria of severity and seriousness to evaluate a sample ADR case

= Apply the concept of pharmacovxgllance to desxgn a sunple ADR reporting system for I

hospital. ‘
* Demonstrate how WHO-UMC causality assessment can be used for an ADR case study

* Illustrate the role of PvPI in ensuring drug safety in India with an example. -
*  Apply pharmacovigilance principles to 1dentxfy risksin a newly launched drug.
*  Use ADR termmologtes to classify a real-world adverse reaction case.

AvanthilnstituteofPharmaceuticalSciences(Autonomous) . 1= BOS " Page5
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L4 - Analyze

Analyze the differences between Investigator Brochure, Protocol, and Clinical Study
Report.

Compare the effectiveness of paper-based CRFs vs. electronic data capture (EDC) systems.
Examine the strengths and limitations of different ADR detection methods.

Differentiate between predictable and unpredictable ADRs with examples.

Analyze a clinical trial case where monitoring failure led to serious adverse outcomes.
Analyze the differences = between Indian (PvPI) and European (EudraVigilance)
pharmacovigilance systems.

Compare the roles of hospitals, industry, and regulators in pharmacovigilance centres.
Examine how WHO international drug monitoring programme supports global drug safety.
Differentiate between ADR evaluation methods used in India vs. USA (FDA MedWatch).
Analyze a real-world example of a drug withdrawn due to pharmacovigilance data (e.g.,

Rofecoxib)

LS5 — Evaluate

Evaluate the strengths and weaknesses of spontaneous reporting systems compared to active
surveillance.

Critically assess the effectiveness of Argus, ArisG, and VlglFlOW in ensuring regulatory
compliance.

Judge the reliability of statistical methods used in signal detection for ADR reporting.
Evaluate the challenges in vaccine safety surveillance during mass immunization programs.
Critically appraise the role of Big Data and Al in modern pharmacovigilance signal
detection -

Evaluate the usefulness of pharmacoepidemiological studies in post-marketmg surveillance.
Critically assess the cost-effectiveness of = a recently approved  drug ' using

pharmacoeconomic models.

L6 — Create

Design a pharmacovigilance workflow for a multt-specmlty hospital.
Create an ADR reporting form tailored for community pharmacists. ‘
Propose a new digital tool to improve spontaneous ADR reportmg among healthcare

professionals.
Develop a framework for integrating VigiBase data into national pharmacowgﬂance

systems.

Design a comparative study protocol to evaluate the effectweness of two PV reportmg
methods. ! iy i

Design a pharmacoepldemlology study to investigate ADR pattems in elderly patlents
Create a pharmacoeconomic model to compare two antldxabetlc drugs in terms of cost-

effectiveness. - vl
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BIOASSAYS PRACTICAL

Course Objectives:

0063

* To record and analyze dose-response curves (DRCs) of agonists and antagonists using

suitable isolated tissue preparations, including determination of PA, values.

*  To determine the potency of unknown drug samples by applying bioassay methods such as

matching, interpolation, bracketing, and multiple-point bioassays.

* To evaluate the pharmacological effects of various drugs on isolated organ systems, with

emphasis on isolated tissue and heart preparations.

* To record and interpret cardiovascular parameters such as blood pressure, heart rate, and

ECG in experimental animals for drug response studies.

At the end of the course, students will be able to:

Course Code

Course Outcomes (COs)

Mapping With POs and PSOs

PO1
PO2
PO3
POS
PS01
PSO2 -

DOk

R25C0205.1

Record the DRC of agonist' using
suitable isolated tissues preparation.

N

L5,L2

R25C0205.2

Determine the strength of unknown
sample by interpolation bioassay by
using suitable tissue preparation

L5L3|

R25C0205.3

Recording of rat BP, heart rate and
ECG.

L1L2

R25C0205.4

Estimation of PA2 values of various
antagonists using suitable isolated
tissue preparations. !

L5,L3

Board of Studies: Phaxmacy
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COURSE CONTENT:
S.No Name of the Experiment CO’s
01 | To record the DRC of agonist using suitable isolated tissues preparation. Col
i To study the effects of antagonist/potentiating agents on DRC of agonist using T
suitable isolated tissue preparation.

& To determine to the strength of unknown sample by matching bioassay by using s
suitable tissue preparation. :

o To determine to the strength of unknown sample by interpolation bioassay by 23

| 9) using suitable tissue preparation

o5 To determine to the strength of unknown sample by bracketing bioassay by using A
suitable tissue preparation

i To determine to the strength of unknown sample by multiple point bioassay by : o
using suitable tissue preparation.

i Estimatiop of PA2 values of various antagonists using suitable isolated tissue b
preparations. ' /

08 | To study the effects of various drugs on isolated heart preparations - CO1

09 | Recording of rat BP, heart rate and ECG CO3

10 | Recording of rat ECG CO3

a) Reference Books k

1.Fundamentals of experimental Pharmacology-by M N.Ghosh
2. Hand book of Experimental Pharmacology-S.K.Kulakarni

3. Text book of in-vitro practxcal Pharmacology by Ian Kitchen
4, Bioassay Techniques for Drug Development by Atta-ur-Rahman, Igbal choudhary and Wllham

Thomsen

5. Applied biopharmaceutics and Pharmacokinetics by Leon Shargel and Andrew B.C. Yu
6. Handbook of Essential Pharmacokinetics, Pharmacodynamics and Drug Metabolism for |

Industrial Scientists.
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R25MPL206 PHARMACOLOGICAL DRUG DEVELOPMENT PRACTICAL 00 6 3

Course Objectives:

1. To train students in conducting preclinical studies including drug absorption using everted
rat ileum, acute oral and dermal toxicity, and repeated dose toxicity with bxochemxcal
hematological, urine, functional, and histopathological cvaluations.

2. To enable students to assess drug-induced genotoxicity through mice bone-marrow
chromosomal aberration test.

3. To develop competency in designing clinical trial protocols, preparing ADR monitoring
protocols, and practwmg ADR reporting as per regulatory guidelines.

4, To provide skills in applymg in-silico approaches such as molecular docking,
pharmacophore-based screening, and QSAR studies for drug dlscovery and development.

At the end of the course, students will be able to:

Mapping With POs and PSOs

Course Code Course Outcomes (COs) o | o vl |z | §|DOK
| o ‘
218|2|g|2 |2 |2
Study the acute oral and dermal toxxcxty :
R25C0206'1 studies as per OECD guidelines. 2102 2l 371 20k L A
R25C0206. : 4
EiioL Study the drug absorption studies by o ! LS 0 o e 0 s Y D G 1 o4 2
averted rat ileum preparation. / i
R25C0206.3

Dcsign ‘the clinical trail and ADR P LM e P S RO RO 7 100
monitoring protocols. ‘

R25C0206.4 | Interpret  in-silico  pharmacophore ' |
based screening and QSAR studies by 2102 (211 3 {2y ] Lf Lt

using software.

Board of Studies: Pharmacy
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COURSE CONTENT:

S.No Name of the Experiment CO’s
01 | Drug absorption studies by averted rat ileum preparation. Cc02
02 | Acute oral toxicity studies as per OECD guidelines. COo1
03 | Acute dermal toxicity studies as per OECD guidelines. Co1
P Repeated dose toxicity studies- Serum biochemical, haemgtological, urine )

analysis, functional observation tests and histological studies.
05 | Drug mutagenicity study using mice bone-marrow chromosomal aberration test. CO2
06 | Protocol design for clinical trial.(3 Nos.) CO3
07 | Design of ADR monitoring protocol. CO3
08 | In-silico docking studies. (2 Nos.) CO4
09 | In-silico Pharmacophore based screening. CO4
10 | In-silico QSAR studies. CO4
11 | ADR reporting CO3

Reference Books

1.Fundamentals of experimental Pharmacology-by M.N.Ghosh |
2. Hand book of Experimental Pharmacology-S.K.Kulakarni
3. Text book of in-vitro practical Pharmacology by Ian Kitchen

4, Bioassay Techniques for Drug Development by Atta-ur-Rahman Iqbal choudhary and William

Thomsen

5. Applied biopharmaceutics and Pharmacokinetics by Leon Shargel and Andrew B.C.Yu.
6. Handbook of Essential Pharmacokinetics, Phannacodynamcs and Drug Metabolism for

Industrial Scxentlsts
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ENTREPRENEURSHIP MANAGEMENT
(M.PHARM COMMON FOR ALL SPECIALIZATIONS)

Course Objectives:

* To impart knowledge and skills necessary to train students in entrepreneurship

management.
* To enable students to understand the conceptual framework and role of enterprises in
economic development.
» To develop entrepreneurial competencies such as motivation, creativity, and decision-
making.
» To provide insights into launching, organizing, and managing enterprises.

* To equip students with strategies for growth, networking, and project p

Course Outcomes
At the end of the course, students will be able to:

40

0

0

roposal preparation.

Course
Code

Course Outcomes (COs)

Mapping with POs and PSOs

PO2

PO3

PO8

PO4

POS5

PO11

PSO1

PSO2

DOK

R25C0208.1

Explain the role of enterprises in the
national and global economy and
identify different types of enterprises
with their merits and demerits.

N

N

W

L1,12

R25C0208.2

Analyze entrepreneurial motivation
and competencies, and develop self-
awareness, creativity, and
interpersonal  skills needed for
entrepreneurship.

L1,L2,
'L3

R25C0208.3

Apply methods for launching and
organizing enterprises, including
market  assessment,  feasibility
studies, resource mobilization, and
cost/quality management.

L2,L3

R25C0208.4

Evaluate growth strategies,
networking opportunities,
diversification  techniques, = and
performance control measures for

enterprises.

L3, L4

R25C0208.5

Prepare a project proposal and
feasibility report for starting a new
enterprise,  including  planning,
resource mobilization, and
implementation strategies.

‘L4, LS5,

L6

 UNITI:

SYLLABUS

10 Hours

Conceptual Frame Work: Concept need and proéégs in entrepreneurship development. Role of
enterprise in national and global economy. Types of enterprise — Merits and Demerits. Government

S
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policies and schemes for enterprise development. Institutional support in enterprise development
and management.

CO’s-CO1
Self Learning topics: Research government policies and schemes for enterprise development in

India (e.g., Startup India, MSME schemes), Compare the role of enterprises in national vs. global
economy. Study case studies of successful enterprises and analyze factors contributing to success.

UNIT II: ‘ 10 Hours
Entrepreneur: Entreprencunal motivation — dynamics of motivation. Entreprencurial competency —
Concepts. Developing Entrepreneurial competencies - requirements and understanding the process
of entrepreneurship development, self-awareness, interpersonal SklllS creativity, assertiveness,

achievement, factors affecting entrepreneur role.
CO’s-CO2

Self Learning topics: Research traits of successful entrepreneurs and how they develop skills like
creativity and assertiveness, Explore exercises for improving interpersonal skills and leadership
qualities.

UNIT II: | ' | _ 10 Hours
Launching and Organizing an Enterprise: Environment scanning — Information, sources, schemes
of assistance, problems. Enterprise selection, market assessment, enterprise feasibility study,
SWOT Analysis. Resource mobilization -finance, technology, raw 'material, site and manpower.
Costing and marketing management and quality control. Feedback, monitoring and evaluation. ‘

CO’s—CO3

Self Learnmg toplcs Conduct a mlm-market research exercise for a hypothetical busmess 1dea, .
Practice preparing a SWOT analysxs for an ex1stmg company or startup .

UNIT IV: et G - 8 Hours

Growth Strategies' and Networking: Performance appraisal and assessment Proﬁtablhty and
control measure, demands and challcnges Need for diversification. Future Growth — Techniques of
expansion and diversification, vision strategies. Concept and dynarmcs Methods, Joint venture,

coordination and feasibility study
. CO’s-CO4

Self Learning topics: Explore examples of dxversxﬁcatlon and expansion in n real enterpnscs Rcsearch
joint ventures and strategic alliances in Indlan and global busmess

UNIT V: | * ' 7 Hours
Preparing Pro_pcct Proposal to Start on New Enterpnse Project work — Feasxblhty report Planning,

resource mobilization and lmplementatlon
CO’s-CO5

Self Learning topics: Prepare a simple project prooosal fora hypothctical new enterprise.

Board of Studies: Pharmacy
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Text Books

1. Akhauri, M. M. P.(1990): Entrepreneurship for Women in India, NIESBUD, New Delhi.

2. Hisrich, R. D & Brush, C.G. (1996) The Women Entrepreneurs, D.C. Health& Co.,
Toranto. ‘

3. Hisrich, R.D. and Peters, M.P. (1995): Entrepreneurship — Starting Developing and
Managing a New Enterprise, Richard D., Inwin, INC, USA.

4. Meredith, G.G. etal (1982): Practice of Entrepreneurship, ILO, Geneva.

5. Patel, V.C. (1987): Women Entrepreneurship — Developing New Entrepreneurs,
Ahmedabad EDIL. ;

6. Arya kumar.(2012): Entrepreneurship- Creating and Leading an Entrepreneurial

!) Organization, Pearson.

Web References

Assessment Pattern:
1. Evaluated for a total of 100 marks.
‘) 2. A student can Prepare project proposals and feasibility reports for new enterprises by

planning resource mobilization, implementation, and evaluation effectively.
3. Internal Assessment (40 Marks)
Class Tests / Assignments (15 Marks): Short answer / casc-based qucstxons from Units
I-111.
| Presentations / Seminars (10 Marks): Students present on entrepreneunal case studies,
' government schemes, or startup ideas. _
‘ Class Participation & Attendance (5 Marks):Engagement in discussions, interaction, and
group activities.
Mini Project / Report (10 Marks): A short wnte-up on an exxstmg entrepreneur/startup or
analysis of an enterprise’s SWOT. N iy

2. End Semester Evaluation (60 Marks) ' | sty
Section A: Short Answer Questions (10 Marks) !
5 questions x 2 marks (covering fundamental concepts from all umts)
Section B: Medium Length Questions (30 Marks) ‘
5 questions x 6 marks each (from Units I-IV, focusing on application and analysis).
Section C: Long Answer / Case Study (20 Ma_rlfs)
(i

L et
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2 questions x 10 marks each (Unit III-V: project proposal, growth strategies,
resource mobilization). .
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