
VIDEO & SUPPLEMENTARY
MATERIAL POSTING

Faculty: Prof. Dr. Subhabrata Ray
PROGRAM: M. PHARM (Pharmaceutics) - 1st Yr II Sem

Course Code: MPT-2062
Course Name: ADVANCED BIOPHARMACEUTICS & PHARMACOKINETICS

SCOPE This course is designed to impart knowledge and skills necessary for dose calculations,
dose adjustments and to apply biopharmaceutics theories in practical problem solving. Basic
theoretical discussions of the principles of biopharmaceutics and pharmacokinetics are provided
to help the students‟ to clarify the concepts.
OBJECTIVES Upon completion of this course it is expected that students will be able
understand,

● The basic concepts in biopharmaceutics and pharmacokinetics.
● Use of raw data and derive pharmacokinetic models and parameters that best describe

the process of drug absorption, distribution, metabolism and elimination.
● The critical evaluation of biopharmaceutic studies involving drug product equivalency.
● The design and evaluation of dosage regimens of the drugs using pharmacokinetic and

biopharmaceutic parameters.
● The potential clinical pharmacokinetic problems and application of basics of

pharmacokinetics

Syllabus portion to be covered by me

3 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 –
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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. (12 Hrs)
4 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, 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. (12 Hrs)

Suggested Books for the Course (with links):

Sl. No. Book Name, Ed., Vol Authors Weblink(s)

1. Basic Pharmacokinetics
[The Virtual University
Press]

Michael C. Makoid,
Phillip J. Vuchetich,
Umesh V. Banakar

Link
[3 MB]

2. Applied
Biopharmaceutics &
Pharmacokinetics, 7th
Ed

Leon Shargel; Andrew B.
C. Yu Eds.

Link
[15 MB]

3. Basic Pharmacokinetics,
2nd Ed.

Sunil S. Jambhekar,
Phiip J. Breen

Link
[14 MB]

4. Pharmacokinetics, 2nd
Ed

Milo Gibaldi, Donald
Perrier

Link
[14 MB]

5. PharmacoKinetics in
Drug Discovery and
Development

Ronald D. Schoenwald Link
[7 MB]

6. Foundations of
Pharmacokinetics

Aldo Resigno Link
[5 MB]

7. Modeling in
Biopharmaceutics,
Pharmacokinetics and
Pharmacodynamics:
Homogeneous and

Panos Macheras,
Athanassios Iliadis

Link
[9 MB]
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http://31.42.184.140/main/692000/116ead8ce70a38febfea5e7abce06dc9/Michael%20C.%20Makoid%2C%20Ph.D.%2C%20Phillip%20J.%20Vuchetich%2C%20Pharm.D.%2C%20M.S.%2C%20Umesh%20V.%20Banakar%2C%20Ph.D.%20-%20Basic%20Pharmacokinetics-The%20Virtual%20University%20Press.pdf
http://31.42.184.140/main/2543000/cee94eeb8157107c0229904becd5d379/Leon%20Shargel_%20Andrew%20B.%20C.%20Yu_%20Andrew%20B.%20C.%20Yu%20%28editor%29_%20Leon%20Shargel%20%28editor%29%20-%20Applied%20biopharmaceutics%20%26%20pharmacokinetics%20%282016%29.pdf
http://31.42.184.140/main/1308000/81c3914b521f64092addd84c39bd3382/Sunil%20S.%2C%20Ph.D.%20Jambhekar%2C%20Philip%20J.%2C%20Ph.D.%20Breen%20-%20Basic%20Pharmacokinetics-Pharmaceutical%20Press%20%282012%29.pdf
http://111.90.145.72/get.php?md5=1ba89425541de4563f681477acaf3c94&key=1RAPAY46F40IRAVT&mirr=1
http://library.lol/main/E7DBDA63F83C021063546B066FED84C0
http://library.lol/main/E7DBDA63F83C021063546B066FED84C0
http://library.lol/main/E7DBDA63F83C021063546B066FED84C0
http://111.90.145.72/get.php?md5=e7dbda63f83c021063546b066fed84c0&key=UDWGVBG8UCZ2EW6M&mirr=1
http://111.90.145.72/get.php?md5=d5d8ee86d2a3812c69d20c1b493b44d7&key=AZZF13XC4EKMW97P&mirr=1
http://31.42.184.140/main/1532000/4eb555eea3ba6ccebbce937a8ed4e3ab/%28Interdisciplinary%20Applied%20Mathematics%2030%29%20Panos%20Macheras%2C%20Athanassios%20Iliadis%20%28auth.%29%20-%20Modeling%20in%20Biopharmaceutics%2C%20Pharmacokinetics%20and%20Pharmacodynamics_%20Homogeneous%20and%20Heterogeneous%20Approaches-S.pdf


Heterogeneous
Approaches

8. Pharmacokinetics:
Regulatory - Industrial -
Academic Perspectives

Peter Welling Link
[3 MB]

9. Computational
Pharmacokinetics

Anders Kallen Link
[2 MB]

10. Essential
Pharmacokinetics: A
Primer for
Pharmaceutical
Scientists

Thorsteinn Loftsson Link
[14 MB}

11. Clinical
Pharmacokinetics and
Pharmacodynamics:
Concepts and
Applications, 4th Ed

Malcolm Rowland,
Thoma N Tozer

Link
[34 MB]

12. Drug Disposition and
Pharmacokinetics From
Principles to Applications

Stephen Curry, Robin H.
Whelpton,

Link
[6 MB]

13. Essentials of
Pharmacokinetics and
Pharmacodynamics

Thomas N. Tozer,
Malcolm Rowland

Link
[23 MB]

14. Handbook of Essential
Pharmacokinetics,
Pharmacodynamics and
Drug Metabolism for
Industrial Scientists

Younggil Kwon Link
[4 MB]

15. Basic Pharmacokinetics
and Pharmacodynamics:
An Integrated Textbook
and Computer
Simulations, 2nd Ed

Sara E. Rosenbaum Link
[21 MB]

Book #1,2,3: Most closely follows the syllabus
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http://library.lol/main/030480669425A2EECABD1B5C13A4CDE0
http://library.lol/main/030480669425A2EECABD1B5C13A4CDE0
http://library.lol/main/030480669425A2EECABD1B5C13A4CDE0
http://111.90.145.72/get.php?md5=030480669425a2eecabd1b5c13a4cde0&key=YFVUFLXTOK8IREOX&mirr=1
http://library.lol/main/2109587A666DFBF55544E70FEF28AF01
http://library.lol/main/2109587A666DFBF55544E70FEF28AF01
http://111.90.145.72/get.php?md5=2109587a666dfbf55544e70fef28af01&key=TRZ92S360PWS7NW5&mirr=1
http://library.lol/main/C1ED6BAF6F1C9B80FCDDFE079F75610A
http://library.lol/main/C1ED6BAF6F1C9B80FCDDFE079F75610A
http://library.lol/main/C1ED6BAF6F1C9B80FCDDFE079F75610A
http://library.lol/main/C1ED6BAF6F1C9B80FCDDFE079F75610A
http://library.lol/main/C1ED6BAF6F1C9B80FCDDFE079F75610A
http://111.90.145.72/get.php?md5=c1ed6baf6f1c9b80fcddfe079f75610a&key=4A4GM51E89ELR7QW&mirr=1
http://library.lol/main/6405D9A48629EBBFD075AC447D794127
http://library.lol/main/6405D9A48629EBBFD075AC447D794127
http://library.lol/main/6405D9A48629EBBFD075AC447D794127
http://library.lol/main/6405D9A48629EBBFD075AC447D794127
http://library.lol/main/6405D9A48629EBBFD075AC447D794127
http://111.90.145.72/get.php?md5=6405d9a48629ebbfd075ac447d794127&key=K64WQE08I8QCHSQ0
http://111.90.145.72/get.php?md5=d46df93d5e2373243d4824f0bb84273c&key=HVCEB4VY4AYCD61L
http://111.90.145.72/get.php?md5=e20dfff7759cc67b6c45b779848d7ff0&key=MMIHAWUQECM48EWA&mirr=1
http://111.90.145.72/get.php?md5=ad6e39be582fd9b396782b96f698ac57&key=73ZUU48DH6QFYNY5&mirr=1
http://111.90.145.72/get.php?md5=47c010538b779043edeb5b71d010808f&key=SKXXJX7S8BGVR7E5&mirr=1


Book #4: The grand old reference for mathematical concepts in PK
Book #5: Advanced and contemporary treatment of the subject
Book #6: Philosophical readings for the genesis of PK
Book #7,9,14: Advanced mathematical treatment of PK
Book #8: PK from an Industrial and Regulatory Perspective
Book #10 - 13,15: Supplementary Readers for further grasp of the subject (A good strategy
would be to read them after going through Book #1-3)

Supplementary Materials for Reference and Self Study:

Date Module
(as per
Lesson
Plan)

Topic Live
Recording
Link

Powerpoint
Presentatio
n Link

Supplemen
tary Notes /
Resources

Remarks, if
any

16-04-2021 3 PK - Basic
Considerations

YouTube Class
Snapshots

1. For the basic parts
of the syllabus
follow the excellent
online course by
Prof. David Bourne
(University of
Colorado):

www.boomer.org
2. Excellent list of PK

books
https://www.pharmpk.co
m/book.html
3. Follow primarily the

green highlighted
books preliminary
chapters

23-04-2021 3 PK Models YouTube Class
Snapshots

Additional
Notes

30-04-2021 3 PK Models YouTube Class
Snapshots

-do- Also see
Book # 1
for
Compartm
ent Model
basics

07-05-2021 3 One YouTube Unfortunat
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https://youtu.be/JtZ4Ii_3fo0
https://drive.google.com/file/d/1pHqZLt0rAjkRM2_-9X9DMreFxISLuMBB/view?usp=sharing
https://drive.google.com/file/d/1pHqZLt0rAjkRM2_-9X9DMreFxISLuMBB/view?usp=sharing
http://www.boomer.org
https://www.pharmpk.com/book.html
https://www.pharmpk.com/book.html
https://youtu.be/59QzpC1hWok
https://drive.google.com/file/d/1Xpw4RL1HKE7HXOHmvT-961qT3iSgqeTK/view?usp=sharing
https://drive.google.com/file/d/1Xpw4RL1HKE7HXOHmvT-961qT3iSgqeTK/view?usp=sharing
https://drive.google.com/file/d/1S5uOYUXaIsbLjaSvrTzjZo_yxrBAqSDo/view?usp=sharing
https://drive.google.com/file/d/1S5uOYUXaIsbLjaSvrTzjZo_yxrBAqSDo/view?usp=sharing
https://youtu.be/NqLbiC2vXGI
https://drive.google.com/file/d/15MuUkpK9C4twT1HzhEx00q7uImp-UTW7/view?usp=sharing
https://drive.google.com/file/d/15MuUkpK9C4twT1HzhEx00q7uImp-UTW7/view?usp=sharing
https://youtu.be/dKN5hETyN4I


Compartment
Open Model

ely,
Whiteboard
Snapshots
were lost
due to
abrupt
connection
losses

21-05-2021 3 Discussion on
CA2 questions

YouTube Snapshots

28-05-2021 3 One
Compartment
Model,
Laplace
Transforms

YouTube Snapshots
For LT, see Book #1

29-05-2021 3 Laplace
Transforms

YouTube
Session 1
YouTube
Session 2
YouTube
Session 3
YouTube
Session 4

Snapshots
Session 1
Snapshots
Session 2
Snapshots
Session 3
Snapshots
Session 4

31-05-2021 3 One
Compartment
Model - IV
Infusion &
Extravascular
route

YouTube
Session 1
YouTube
Session 2
YouTube
Session 3
YouTube
Session 4

Snapshots
Session 1
Snapshots
Session 2
Snapshots
Session 3
Snapshots
Session 4

1. Visit
www.boomer.org
for numerical
examples

2. Visit MAKAUT
website for
previous years
QPs (practice on
problems)

04-06-2021 3 Two
Compartment
Model - IV
Bolus

YouTube Snapshots

18-06-2021 3 Two YouTube Snapshots
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https://youtu.be/PJEPSK9H58Q
https://drive.google.com/file/d/131o6-cJL504NjYeVD1MYEZ5zw5GHDG1a/view?usp=sharing
https://youtu.be/JTNkJFfq0Io
https://drive.google.com/file/d/1jsqyGkb6kYdq4t2aDjZjl3PYRYF9rZNt/view?usp=sharing
https://youtu.be/OGRL3_SyYQo
https://youtu.be/OGRL3_SyYQo
https://youtu.be/YD8FnSTApMo
https://youtu.be/YD8FnSTApMo
https://youtu.be/Cr6rzMYsNZU
https://youtu.be/Cr6rzMYsNZU
https://youtu.be/B4eJb1xevuc
https://youtu.be/B4eJb1xevuc
https://drive.google.com/file/d/12FKuJkCcw_fe1y0r786_ejRXMMNCIMUt/view?usp=sharing
https://drive.google.com/file/d/12FKuJkCcw_fe1y0r786_ejRXMMNCIMUt/view?usp=sharing
https://drive.google.com/file/d/1Ed4AvLH2BbCAsTZqYktkNsraMdIlcW5T/view?usp=sharing
https://drive.google.com/file/d/1Ed4AvLH2BbCAsTZqYktkNsraMdIlcW5T/view?usp=sharing
https://drive.google.com/file/d/1Gkm7Qp3Ou-ldxd-UepXY13Pa594_dmW4/view?usp=sharing
https://drive.google.com/file/d/1Gkm7Qp3Ou-ldxd-UepXY13Pa594_dmW4/view?usp=sharing
https://drive.google.com/file/d/1HTl44RRTMS-HOuxjo8NTvnexuwcWWsL4/view?usp=sharing
https://drive.google.com/file/d/1HTl44RRTMS-HOuxjo8NTvnexuwcWWsL4/view?usp=sharing
https://youtu.be/asLUru1sV6s
https://youtu.be/asLUru1sV6s
https://youtu.be/d4-Zl2-mg9k
https://youtu.be/d4-Zl2-mg9k
https://youtu.be/V79ivQUAqgY
https://youtu.be/V79ivQUAqgY
https://youtu.be/HBGucXgcotI
https://youtu.be/HBGucXgcotI
https://drive.google.com/file/d/18-lpeVkH6XHIab-5_Xl1hRx0x4DAuFEF/view?usp=sharing
https://drive.google.com/file/d/18-lpeVkH6XHIab-5_Xl1hRx0x4DAuFEF/view?usp=sharing
https://drive.google.com/file/d/1aKlyw_FEIS408gYy_6hDsfrjbFaV9w6H/view?usp=sharing
https://drive.google.com/file/d/1aKlyw_FEIS408gYy_6hDsfrjbFaV9w6H/view?usp=sharing
https://drive.google.com/file/d/1vrECYKfvmoy5Q3dzgYBVtYBzljPnYwdd/view?usp=sharing
https://drive.google.com/file/d/1vrECYKfvmoy5Q3dzgYBVtYBzljPnYwdd/view?usp=sharing
https://drive.google.com/file/d/1naYx4-ZDRFOk5OwzuBb5aqTdNavVDINb/view?usp=sharing
https://drive.google.com/file/d/1naYx4-ZDRFOk5OwzuBb5aqTdNavVDINb/view?usp=sharing
http://www.boomer.org
https://youtu.be/yG309TrPgmE
https://drive.google.com/file/d/1SYsA4UIkDwhByOxLmy7p25PzQ17Qza9n/view?usp=sharing
https://youtu.be/-TTa8Ykb_UM
https://drive.google.com/file/d/14xkgZN4VjOInKzxNOqgJO4auZyaiNVKH/view?usp=sharing


Compartment
Model - IV
Infusion

09-07-2021 3 Limitations of
CM
Non-Linear PK

YouTube PPT
Snapshots

1.Link to Notari on
Limitations of CM
2.Additional Notes

11-07-2021 3 Non-Linear PK
_Estimation of
Km & Vm

YouTube Snapshots Notes
NLPK
Additional materials for
NL PK:
1. From Gibaldi -
Derivation of MM Eqn
2. From Gibaldi - NL PK
mathematical concepts
2. From Southwood -
Clinical PK angle of
Nonlinear processes
3. From Shargel - Basics
of NL PK
4. From Jambhekar (2nd
Ed) - Basics and advanced
NL PK

3 DRUG
INTERACTIO
NS

Recorded
Session
YouTube:
Part 1
Part 2
Part 3

PPT Study Jambhekar
(Book#3) Drug
Interactions chapter and
also Sharget (Book#2)

Supplementary Notes:
1.Drug Interactions

12-07-2021 4 BA & BE YouTube Snapshots Study Sharget (Book#2) -
BA/BE Chapters (Chapter
16)

Resources:
1.Additional Notes
2. FDA BA Studies
3. FDA BE Studies

23-07-2021 4 BA & BE YouTube Snapshots

4 BCS &
Permeability

External
Video 1
Video 2
Video 3

External
PPT1
PPT 2

Notes1
Notes 2
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https://youtu.be/MwBGLibV2M8
https://drive.google.com/file/d/1Sx6wlvT0MlajaP_Xu3RavrbTROeGO44S/view?usp=sharing
https://drive.google.com/file/d/1x_3bsKGgMGdUwjG26TsKc9lILAPb1Ae3/view?usp=sharing
https://books.google.co.in/books?id=kceWDwAAQBAJ&pg=PA106&dq=notari+clinical+pharmacokinetics+limitations+of+compartment+model&hl=en&sa=X&ved=0ahUKEwib0qqToPzoAhXR6XMBHZDSDJsQ6AEIKDAA#v=onepage&q=notari%20clinical%20pharmacokinetics%20limitations%20of%20compartment%20model&f=false
https://books.google.co.in/books?id=kceWDwAAQBAJ&pg=PA106&dq=notari+clinical+pharmacokinetics+limitations+of+compartment+model&hl=en&sa=X&ved=0ahUKEwib0qqToPzoAhXR6XMBHZDSDJsQ6AEIKDAA#v=onepage&q=notari%20clinical%20pharmacokinetics%20limitations%20of%20compartment%20model&f=false
https://drive.google.com/file/d/1S5uOYUXaIsbLjaSvrTzjZo_yxrBAqSDo/view?usp=sharing
https://youtu.be/Oui6wIknN0s
https://drive.google.com/file/d/1Z8xAoFEx562-ScuuLXOmPz6KKXg99PwT/view?usp=sharing
https://drive.google.com/file/d/1J9lKP7QlZSDgrfxqt8hyM3yF5DTKfn6L/view?usp=sharing
https://drive.google.com/file/d/1KRDzmTblf0vTuG6tc3sGCUeNLhXF6rzf/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1KRDzmTblf0vTuG6tc3sGCUeNLhXF6rzf/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1_PdfT7vtR_lAG1rs9P5Lv9-0TWjpf1kY/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1_PdfT7vtR_lAG1rs9P5Lv9-0TWjpf1kY/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1syZQpopTL74pK8SkqRaPfLedz2nvR6b4/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1syZQpopTL74pK8SkqRaPfLedz2nvR6b4/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1syZQpopTL74pK8SkqRaPfLedz2nvR6b4/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1w4L8F6ZuQAosxyt-nV8TuZuMXTOeUclB/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1w4L8F6ZuQAosxyt-nV8TuZuMXTOeUclB/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1SY29SYRklXaL8vjU9Wo5maM7hLUmtYRP/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1SY29SYRklXaL8vjU9Wo5maM7hLUmtYRP/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1SY29SYRklXaL8vjU9Wo5maM7hLUmtYRP/view?usp=drive_web&authuser=0
https://youtu.be/qemkbu9YuGk
https://youtu.be/arLr4po42Xw
https://youtu.be/AURhqvMxyOU
https://drive.google.com/file/d/1A9C8KviWHXzLLe7bHZ7vSqtZbaX7M9lA/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/13j8sYCaGVCiG7-RWzZNVAKzX9WlWXb-i/view?usp=sharing
https://youtu.be/0efV_wpj4YA
https://drive.google.com/file/d/1tAUBuNN0Wxz6Gp00b34yJnm2Dy_CgEz7/view?usp=sharing
https://drive.google.com/open?id=1_nJ0a6cH9MAKVg-PNJ0nM8Cmgl-gPmyL
https://www.fda.gov/media/71286/download
https://www.fda.gov/media/70958/download
https://youtu.be/ZCnXPh3IH3I
https://drive.google.com/file/d/1k4kfm-1RzSoirJttcShX5z0WRZbvWQD_/view?usp=sharing
https://youtu.be/L3vOqZlGda8
https://youtu.be/aCWdOqV76Bo
https://youtu.be/BI6OGka5vp4
https://www.slideshare.net/guruprasad266/invitro-invivo-insitu-method
https://www.slideshare.net/tenjang320/methods-of-determining-drug-absorption-ppt
http://www.jiwaji.edu/pdf/ecourse/pharmaceutical/BCS%20and%20Permeability.pdf
https://dial.uclouvain.be/pr/boreal/object/boreal%3A248159/datastream/PDF_01/view


05-08-2021 4 Biosimilars PPT Study Sharget (Book#2) -
BA/BE Chapters (Chapter
16)
Additional Resources:
Resource 1
Resource 2
FDA Overview
FDA Biosimilars
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https://youtu.be/LK7ebfwRxAE
https://drive.google.com/file/d/1dLDrtXT2aFlzkDf7w6TlMDtMeiYsVR4-/view?usp=sharing
https://www.iqvia.com/-/media/library/presentations/biosimilars-stakeholders-changing-expectations-and-the-role-of-realworld-evidence.pdf?la=en
https://rmpartners.nhs.uk/wp-content/uploads/2019/01/UK_MKT_SDZ_17_0027d-Vanguard-Introduction-Training-Slide-Set-for-website-FINALii-1.pdf
https://www.fda.gov/media/151058/download
https://www.fda.gov/drugs/biosimilars/biosimilar-and-interchangeable-products

