
AlTO MACHINE LEARNING IN

PHARMACEUTICALS

FIRSTEDITION

Satyabrata Jena

Dr.Narottam Pal

Dr.V Mohan Goud

Prof.(Dr.)KNV Rao

AGPH BOOKS
ACADEMIC GURU PUBLISHING HOUSE



About The Author

Satyabrata Jena Associate Professor working in department of Pharmaceutics,
Bhaskar Pharmacy College, Hyderabad. He has rich experience of 25 years in
Teaching and Research as well as Industrial experience in the field of Pharmacy.He
guided around 50 students in UG &PG dissertation works. He has twenty three
Patents and many scientific publications in National and International Journals. He
is authorof a book "INDUSTRIALPHARMACY"in Lambert.He is a member of
many statutory bodies and reviewer for various journals.

Dr. Narottam Pal is Passionate research oriented faculty in Bhaskar Pharmacy
College, a reputed institutionat Hyderabad.20+years of richexperience in industry,
research and teaching; having 21publications in national and international journals,

2Indianpatents; author ofachapter in online book "TheGout" in INTECH OPEN.
A life skill trainer, certified nutrition counselor, health professional has a dream of

making Disease free India.

Dr. V Mohan Goud received his Ph. D. from Jawaharlal Nehru Technological

University Hyderabad. Currently he is working as a Professor & HOD in

Department of Pharmaceutical Chemistry and Analysis, Joginpally B.R Pharmacy

College, Hyderabad.He has 15years of Teaching and Research experience in the

field of Chemistry and Analysis. He guided around 65 students in UG &PG
dissertation works.He has two Patent arnd many scientific publications in National

and International Journals.

Prof. KNv Rao, Principal cum Professor working in, Nalanda College of Pharmacy,
Nalgonda,Hyderabad.He has rich experience of more than 30years in Teaching

and Research in the feld of Pharmacy.He guidedaround 85students in UG &P�
dissertation works.He has more than 120 scientific publications in Nationaland
International Journals. He is a member of many statutory bodies and reviewer for various

journals.

Price: 595INR

9789395 936750

AGPH BOOKS
ACADEMIC GURU PUBLISHING HOUSE



AltoMachine Learning
in Pharmaceuticals

Satvabrata Jena, Dr. Narottam Pal, Dr. V Mohan
Goud andProf. (Dr.)KNV Rao

© 2022@Authors

All rights reserved. No part of this Publication may be

reproduced or transmitted in any form or by any means,

without permission of the author. Any person who does

any unauthorised act in relation to this Publication may be

liable to criminal prosecution and civil claims for damage.

[The responsibility for the facts stated, conclusion reached,

etc., is entirely that of the author. The publisher is not

responsible for them, whatsoever.]

ISBN –978-93-95936-75-0

Published by:

AGPH Books (AcademicGuru Publishing House)

Bhopal, M.P. India

Contact: +91-7089366889

ii



Table of Content

Chapter 1 Introduction To Artificial Intelligence And

MachineLearning ...
1

1.1. Supervised learning.
1

1.2. Unsupervised learning. ..6

1.3. Semi-supervised learning
15

1.4. Model selection.... ..19

1.5. Types of data.
.22

1.6. Other key considerations ..24

1.7. Deep learning...
.26

1.8. Uncertainty quantification. .30

Chapter 2Hit Discovery s...36

2.1. Chemical space. .....36

2.2. Screening methods.. .39

2.3. High-throughput screening ... ..46

2.4. Computer-aided drug discovery .56

2.5. Virtual screening .67

2.6. Representing compounds to machine learning

algorithms ..71

2.7. Candidate learning algorithms ...73

vii



2.8. Future directions

2.9.
Evaluating virtual screening models.

...75

2.10.
Clustering in hit discovery.

..78

Chapter3 Lead Optimization

..82.

3.1.
.85

What is lead optimization..
..85

3.2.
Assessing ADMET and biological activities

properties.
..86

3.3. Matched molecular pairs.
...91

3.4.
Evaluating safety and toxicity... ..96

Chapter 4 Clinical Trials And Digital Medicine ....105
4.1. Introduction 105

4.2. Clinical trials. .109

4.3. Real-world data: Challenges and applications in

drug development. .113

4.4. Sensors and wearable devices .121

4.5. Animal testing for protecting the environment 147

4.6. Issues with database creation.. 152

4.7. Opportunities to refine animal testing tor

protecting the environment...
157

Chapter 5 Artificial Intelligence and Machine Learning

in Pharmacovigilance.
162

5.1. The Value of Artificial Intelligence Systems and

Machine Learning in Healthcare...
..162

5.2. What is Pharmacovigilance?....
163

viii



5.3. Artificial Intelligence and Machine Learning

Pharmacovigilance Use Cases. 171

5.4. Future Opportunities for Artificial Intelligence

and IMachine Learning in Pharmacovigilance...... 1*3

Chapter 6Beyond the patient: Advanced techniques to

help predict the fate and effects of pharmaceuticals in

the environment 176

6.1. Animal testing for protecting the environment 176

6.2. Issues with database creation 182

6.3. Opportunities to refine animal testing for

protecting the environment .. .184

6.4. What makes pharmaceuticals special?...... .190

6.5. Why do pharmaceuticals affectwildlife? .....0.1

6.6. What happens in the environment? .203

6.7. Predicting uptake using ML. .205

6.8. Regional issues and the focus of concern .......208

ix



 

Advanced Concepts in Pharmaceutical Research 

Vol. 5 



 

 



 

 





 



A Textbook of

HERBAL DRUG
TECHNOLOGY

Prof. Dr. V.R.Ravikkumar

Dr. PankajPradhan | Dr. Gouri Sankar Kandukuri

Dr. Muppaneni Srikanth |Dr. Rumit Kumar Maheshchandra Shah



Aboutthe Book :

Thisbook offers information on thefundamentals of the herbal drug industry, the quality

of raw materials, and standardsfor the quality of herbal medications,herbal cosmetics,
natural sweeteners,and nutraceuticals, among other things. The topic also places a

strong emphasis on regulatory, patenting, and good manufacturing practices (GMP)
concerns forherbal medicines.

About the Authors

Prof. Dr. V.R.Ravikkumar is working as an Professor & Head at Departmentof Pharmacognosy,The
Erode College of Pharmacy,Erode, Tamilnadu, India with more than 23years of academic and research

èxperience. Hehas published 40 research papers in national & international journals. He has presented

more than 50research papersat various international and national conferences as author and co-author.

As a resource person / or invited speaker given lecture for various institution and conferençes, He has an
author of Text Book of Pharmacognosy and Phytochemistry-|I, He has patent and design published/

granted on "Formulation Development and in-vitro Evaluation of Antibacterial Herbal Lotion of

Couroupita guianensis Plant Extract" & "Mobile agitator vessel for pharmaceutical and chemical

industries" respectively. He has guided B.Pharm students for elecive work & M. Pharm and Ph.D
students for research work. He is a life member of various professional bodies like Association of

Pharmaceutical Teachers of India, TN/LM-464, Pharma helpline Society, PHS-5010, The lndian Society for Technical

Education, LM-124562 and Society for Nature and Applied Sciences (SNÁS) LM-53/2022.He has received best teacher

award for pharmacy education more than six times from Tamilnadu Dr. M.G.R. Medical University, Chennai / and other

Professional bodies.

Dr. PankajPradhan is presentily working as Professor, Swami Keshvanand Institute of Pharmacy,Jaipur
(Rajasthan). He completed his graduation from Punjab Technical University, Jalndhar with distinction,

post-graduation from Jaipur National University, Jaipur with Gold medal. He has 14 years of teaching and
research experience. He has guided over 55graduate students and 06 postgraduate students. His areas

of research isabout standardization of Herbal drugs, Phytochemistry, Herbal regulation and comprise

role of oxidative stress in behavioral, systemic and inflammatory responses of animals, cellular and
molecular basis of oxidative stress & endocrine pharmacology. He published 30 research and review

papers in various National and International journals, and presented 32 papers in national and
international conferences. He has delivered 10 invited talks and organized 04 national seminars.

Dr. GouriSankar Kandukuri,working as Professor & HOD of Pharmacognosy and Phytochemistry and

IQAC Coordinator in Vasntidevi Patil Institute of Pharmacy,Kodoli (Maharastra). He has completed his

Ph.D. from Vinayaka Missions Research Foundation, Salem and M.Pharm from Bharathi College of

Pharmacy,K.M.Doddi, Karnataka affliated to Rajiv GandhiUniversity of Health Sciences, Bangalore. He
has total 12years of teaching/research experience in various colleges. He has worked as Associate

professor and Assistant professor in M.A.M. College of Pharmacy and Vagdevi College of Pharmacy
respectively. He is a life member of Association of Pharmaceutical Teachersof India (APTI)and Indian

Pharmaceutical Association (|PA). He is expert in teaching all subjects of Pharmacognosy and
Phytochermistry including Herbal Drug Technology, Quality Control and Standardization of Herbal Dugs.

Hehas guided more than 50 graduate students and currently involved in research on herbal drugs. He
has published more than 20 national and international papers,5 patents and ibook. He has delivered several lectures,

presented papers, and organized several national and international conferences.

Dr. Muppaneni Srikanth, Working as Professor at Bhaskar Pharmacy College, Moinabad,Hyderabad
(Telangana) B.Pharm from Roland Institute of Pharmaceutical sciences, Berhampur Úniversity,

Berhampur,Odisha in 2000. M.Pharm from A.U.College of pharmaceutical sciences, Andhra University,

Visakhapatnam,Andhra Pradesh in 2009.Phd from A.U.College of Pharmaceutical Sciences, Andhra

University, VisakhapatnamAndhra Pradesh in 2014. He has15years of teaching experience in the

specialization of Pharmacognosy and Phyto-chemistry. Worked as SRF in NAIP sub-project titled

"Utilization of weed flora of medicinal value in some important cropping systems of Andhra Pradesh".

Publish 16 research papers in various national and international journals. Hehas filed 2 patents related to

natural products. He organized national seminars and presented posters in various conferences.

Dr Rumit Kumar Maheshchandra shah is working as a Principal at B.A.B.S ENGLISH MEDIUM
SCHOOL BARDOLIand previously he worked as an Associate professor in Shree Naranjibhai Patel

College of Pharmacy, Umrakh,Bardoli, Gujarat. He has more than 15 years of academic and research

experience. He has published numbers of paper in International and National Journals. He has guided B.

Pharm students for elective work & M. Pharm students for research work. He
has been served as a valuable reviewer for many journals. Apart form

Price: 599/
academic,he has a good hand in Industrial exposure. He served for pharma
industries for a time.

ISBN 978-93-6087-673-9

SHASHWAT
PUBLICATION

9789360-876739'>



OCopyright 2023,Author's

All rights are reserved. Noparofthisbook may be reproduced or transmited in any fom
by any mcans,clectronic ormechanical including photocopy, recording.orany information

storage or retricval system;without the prior written consent ofits author.

Theopinions /contents expressed in this book are sole of the author and do not represent

the opinions/'standings/thoughts of ShashwatPublication. No responsibility or liability is

assumedby the publisher forany injury,damage or financial loss sustained to a person or

property by the use of any information in this book. personal or otherwise, directly or

indirectly, While every effort has been made to ensure reliability and accuracy of the

information within, all liability, ncgligence or otherwise, by any use, misuse, or abuse of

the operation ofany method,stratcgy,instruction,or idca contained in the material herein

is the sole responsibility ofthe reader. Any copyright not held by the publisher is owned

by their respective authors. All information in this book is generalized and presentedonly

forthe informational purpose asit is without warranty or guarantce of any kind.

All trademarks and brands refcrred to in this book are only for illustrative purposes are the

property of their respective ownersand are not affiliated with this publication in any way.

The trademarks bcing usod without permission don't authorize their association or

sponsorship with this book

ISBN:978-93-6087-673-9
Price: 599,00

Publishing Year 2023

Published andprinted by:

Shashwat Publication

Office Address: Ram das Nagar,

Bilaspur, Chhattisgarh
-495001

Phones: +919993608164+91
9993603865

Email: contact.shashwatpublication
@ gmail.com

Website: www.shashwatpublication.com

Printed in India



Course Content

UNIT –I 11

Herbs as Raw Materials

Definition of herb, herbal medicine, herbal medicinal product,

herbal drug preparation, Source ofHerbs

Selection, identification and authentication of herbal materials,

Processing ofherbal raw material

Biodynamic Agriculture

Good agricultural practices in cultivation of medicinal plants

including Organic farming. Pest and Pest management in medicinal

plants:Biopesticides/Bioinsecticides.

Indian Systems ofMedicine

a) Basic principles involved in Ayurveda, Siddha, Unani and

Homeopathy

Preparation and standardization of Ayurvedic formulations viz

Aristas and Asawas, Ghutika, Churna, Lehya and Bhasma.

UNIT-II 118

Nutraceuticals

General aspects, Market, growth, scope and types of products

available in the market. Health benefits and roleofNutraceuticals in

ailments like Diabetes, CVS diseases, Cancer, Irritable bowel

syndrome and various Gastro intestinal diseases.

Study offollowing herbs as health food: Alfaalfa,Chicory, Ginger,

Fenugreek, Garlic,

Honey, Amla, Ginseng, Ashwagandha, Spirulina



Herbal-Drug and Herb-Food Interactions

General introduction to interaction and classification. Study of

following drugs and their possible side effects and interactions:

Hypercium, kava-kava, Ginkobiloba, Ginseng, Garlic, Pepper and
Ephedra.

UNIT-III 147
Herbal Cosmetics

Sources and description ofraw materials of herbal origin used via.

fixed oils, waxes, gums colours, perfumes, protective agents,

bleaching agents, antioxidants in products such as skin care, hair

care and oral hygiene products.

Herbal Excipients

Herbal Excipients -Significance ofsubstances of natural originas

excipients - colorants, sweeteners, binders, diluents, viscosity

builders, disintegrants,flavors and perfumes.

Herbal Formulations

Conventional herbal formulations like syrups, mixtures and tablets

and Novel dosage forms like phytosomes

UNIT-IV 179

Evaluation ofDrugs

WHO and ICH guidelines for the assessment of herbal drugs

Stability testing of herbal drugs.

Patenting and Regulatory RequirementsofNatural Products

a) Definition of the terms: Patent, IPR, Farmers right, Breeder s

right,Bioprospecting and Biopiracy

b) Patenting aspects of Traditional Knowledge and Natural

Products. Case study ofCurcuma andNeem



Regulatory Issues

Regulations in India (ASU DTAB, ASU DCC), Regulation of

manufacture ofASU drugs - Schedule Z of Drugs and Cosmetics

Act forASUdrugs.

UNIT-V 213

General Introduction to Herbal Industry

Herbal drugs industry:Present scope and future prospects.

A brief account of plant-based industriesand institutions involved

inwork on medicinal and

aromatic plants in India. iowevere
Schedule T-Good Manufacturing Practiceof Indian Systems

of Medicine

Components ofGMP (Schedule-T) and its objectives

Infrastructural requirements, working space, storage area,

machinery and equipments, standard operating procedures, health

and hygiene, documentation and records.



PHARMACOGNOSY
-THEORY

Dr. Muppaneni Srikanth
Dr. GouriSankarKandukuri
Dr. P.V.D.L.S. Ravi Prakash

SPH



Title of theBook:PHARMACOGNOSY –THEORy

Edition:First -2023

Copyrights © Authors

No part of this text book may be reproduced ortransmitted in any form by

any means, electronic or mnechanical, including photocopy, recording,or

any information storage and retrieval system, without permission in writing

from the copyrightowners.

Disclaimer

The authors are solelyresponsiblefor the contents published in this text book.

The publishers or editors do not take any responsibility for the same in any

manner. Errors, if any, are purely unintentional and readers are requested to

communicate such errors to the editors or publishers to avoid discrepancies in

future.

ISBN:
978-93-5757-999-5

MRP: 600/
PUBLISHER & PRINTER: Scientific International Publishing House

Contact:
+917019991025

Website:
www.sipinternationalpublishers.com



Chapter
1

2

3

4

CONTENT
Topic

Definition, history, present status and scope
ofPharnmacognosy
Classification ofdrugs:

Alphabetical

Taxonomical

•Morphological

Pharmacological
Chemical

Chemo-taxonomical

Quality control ofcrude drugs:•Different methods of adulterationof crude

drugs

•Evaluation of crude drugs

Brief outline ofoccurrence, distribution,

isolation, identification tests, therapeutic

activity and pharmaceutical applications of

alkaloids, terpenoids, glycosides, volatile

loils,tanninsand resins.

Biological source, chemical constituents and

therapeutic efficacy ofthe following

categories of crude drugs.

Laxatives: Aloe, Castor oil, Ispaghula,
Senna

Cardiotonic: Digitalis,Arjuna

Carminatives and G.I. regulators:Coriander,

Fennel,Cardamom, Ginger, Clove, Black

Pepper, Asafoetida, Nutmeg,Cinnamon

Astringents: Myrobalan, Black Catechu

Drugs acting on nervous system:

Hyoscyamus, Belladonna, Ephedra, Opium,

Tea leaves, Coffee seeds,Coca

Anti-hypertensive: Rauwolfia

Anti-tussive:Vasaka, Tolu Balsam

Anti-rheumatics Colchicum seed

Anti-tumour :Vinca,Podophyllum

pages

1-8

9-18

19-43

44-56

57

57-59

60-64

65-72

73-74

75-81

81-83

83-84

84-85

85-86



6

7

8

9

10

11

Antidiabetics: Pterocarpus, Gymnema
86-88

Diuretics:Gokhru, Punarnava
88-89

Anti-dysenteric: Ipecacuanha
90-91

Antiseptics and disinfectants: Benzoin,
91-96Myrrh,Neem,Turmeric

Antimalarials: Cinchona, Artemisia
96-97

Oxytocic: Ergot
97-98

Vitamins: Cod liver oil, Shark liver oil
98-100

Enzymes: Papaya, Diastase, Pancreatin,
101-102Yeast

Pharmaceutical Aids:Kaolin, Lanolin,

Beeswax,Acacia, Tragacanth, Sodium 103-109
alginate, Agar, Guargum,Gelatine
Miscellaneous Squill, Galls, Pale catechu,

109-114Ashwagandha,Vasaka, Tulsi,Guggul
Plant fibres used as surgical dressings:
Cotton, silk,wool and regenerated fibres 115-126

Sutures- Surgical Catgut and Ligatures
Basic principles involved in the traditional

systems ofmedicine like: Ayurveda,
Siddha, Unaniand Homeopathy Method of 127-146
preparation ofAyurvedic formulations like:

Arista, Asava,Gutika, Taila, Churna,Lehya
andBhasma

Roleofmedicinal and aromatic plants in 147-149

national economy and their export potential
Herbs as health food: Brief introduction and
therapeutic applications of: Nutraceuticals,

150-155Antioxidants, Pro-biotics, Pre-biotics,

Dietary fibres, Omega-3-fatty acids,
Spirulina,Carotenoids, Soya and Garlic
Herbalcosmetics: Sources, chemical

constituents, commercial preparations, 156-162therapeutic and cosmetic uses of: Aloe vera
gel,Almondoil,Lavender oil, Oliveoil,
Rosemary oil, Sandal Wood oil

163
Phytochemical investigation ofdrugs



Author's Profile

Dr.M.Srikanth ,Working asProfessor atBhaskarPharmacy College,Moinabad, Hyderabad

(Telangana) B.Pharm from Roland Institute of Pharmaceutical sctences, Berhampur
University, Berhampur, Odisha in 200oo. M.Pharm from A.U.Co llege of pharmaceutical

sciences, Andhra University, Visakhapatnam, Andhra Pradesh in 2009.Phd from A.U.

College of Pharmaceutical Sciences, Andhra University, VisakhapatnamAndhra Pradesh

in2014.He has 15 years of teaching experience in the specialization of Pharmacognosy
and Phyto-chemistry. Worked asSRFin NAIP subproject titled “Utilization ofweedflora of

medicinal value in some important cropping systems of Andhra Pradesh". Pubish 16

research papers in various national and international journals. He has fled 2patents

related to natural products. He organized national seminars and presented posters in

various conferences.

Dr. Gouuri Sankar Kandukuri, wvorking as Professor & HOD of Pharmacognosy and

Phytochemistry and 1Q4C Coordinator in Vasntidevi Patil Institute of Pharmacy,Kodoli
(Maharastra). He has completed his Ph.D. from Vinayaka Missions Research Foundation,

Salem and M.Pharmfrom Bharathi College of Pharmacy,K.M. Doddi, Karnataka affliated

to Raiv Gandhi University of Health Scdences, Bangalore. He has total 12 years of

teachingre search experience in various colleges.He hasworkedasAssociate professor and
Assistant professor in MA.M. College of Pharmacy and Vagdevi College of Pharmacy

respectively.He is a ife member of Association of Pharmaceutical Teachers of India (APTI)
and Indian Pharmaceutical Association (1PA). He is expert in teaching all subjects of

Pharmacognosyand Phytochemistry inctuding Herbal Drug Techno logy, Quaity Control

and Stan�ardization of Herbal Dugs. He has guided more than 50graduate students and
currentiy involved in research on herbal drugs. He has published more than 20 national

and international papers and 4patents. He has delivered several lectures, presented

papers, andorganized several national and internationalconferences.

Dr.P.V.D.L.S.Ravi Prakash, Working as Principal & Professor at Madhira Institute of

Technology & Sciences (College of Pharmacy)Paleannaram�u), Chilkur(M), Kodad B.Pharm

from college of Pharmaceutical sciences, Mohuda, Berhampur University, Berhampur,

Odisha in 2000.M.Pharmfrom A.U.College of pharmaceutical sciences,Andha University,

Visakhapatnam,Andhra Pradesh in 2002. Phd from A.U. College of Pharmaceutical

Sciences, Andhra University, Visakhapatnam Andhra Pradesh in 2009. He has 21 years of

teaching experience in the specialization of Pharmacognosyand Phyto chemistry. Publish

10research papersin various national andinternational journals.

Scientific International

tSPHPublishing House

ISBN 978-93-5757-999-5

9789357'579995



FIRST EDITION

TEXT BOOK OF
INDUSTRIAL PHARMACY

Professor (Dr.)D.Christopher Vimalson

Dr,Arjun Goje

Satyabrata Jena
Mrs. Swati VikasGondikar.

AGPH BOOKS
ACADEMC GuRy PuRLISNING HoUSE



Text Book of Industrial Pharmacy

Professor (Dr.)D.Christopher Vimalson, Dr. Arjun

Goje, Satyabrata Jena andMrs. SwatiVikasGondikar

© 2022@ Authors

All rights reserved. No part of this Publication may be

reproduced or transmitted in any form or by any means,

without permission of the author. Any person who does

any unauthorised act in relation to this Publication may be

liableto criminal prosecution and civil claims for damage.

[The responsibility for the facts stated, conclusion reached,

etc., is entirely that of the author. The publisher is not

responsible forthem, whatsoever.]

ISBN –978-93-95936-99-6

Published by:

AGPH Books (AcademicGuru Publishing House)

Bhopal, M.P. India

Contact: +91-7089366889

ii



Table ofContent

CHAPTER-1: Pharmaceutical Process Engineering.....

1.1. Fundamentals 1

1.2. Processes....
19

CHAPTER-2: Tablets...
..67

2.1. Introduction ..67

2.2. Tablet coating..
.85

CHAPTER-3: Quality Control Tests.
.96

3.1. LiquidLiquid orals.
.96

CHAPTER-4: Capsules.
119

4.1. Hard gelatin capsules.
119

4.2. Soft gelatin capsules..
126

Pellets...
135

4.3.

CHAPTER-5: Parenteral Products ...
142

Introduction
142

5.1.

Types Parenteral Products.
143

5.2.

5.3. Preformulation factors and essential requirements

146

5.4. Production procedure..
151

vii



5.5. Aseptic processing

.157
5.6. Formulation of injections.

.158
5.7. Large-volume parenteral and

lyophilized
products..

..161

Quality
...166

5.8. control tests of parenteral products

5.9. Ophthalmic Preparations...
.169

5.10.
Labeling.. .174

5.11. Evaluation ofophthalmic preparation....177

CHAPTER-6: Regulatory Affairs... 180

6.1. Good Manufacturing Practices... 180

6.2. Quality Assurance (QA)... .187

6.3. Quality Control(QC). 191

6.4.
In-process Quality Controls.. 195

6.5. Content of Master Formula Records .201

6.6. US FDA Drug Master Files .203

6.7. ISO (14001:1996) Environment Management

System Clause.... .210

6.8. Technology Transfer Guidance. ...213

6.9. Standard Classification, Testing and Monitoring

Reports. ...217

vii



About The Author

Professor (Dr.) D.ChristopherVimalson,M.Pharm,Ph.D, received his PhD degree in

2021 from Department of Pharmacy, Annamalai University, Chidambatom
Tamilnadu. He has been working as Professor and HOD in the Department of

Pharmaceutics in United College of Pharmacy, Coimbatore. He has publish 5
Research papers in Scopus Index and Two Indian patents paper published. He is

being as member of many scientific associations. As a result of these many
academic achivements and experience, it is being expected that this book will give

tremendous knowledge as per the requisite of the Pharmacy Students.

Dr. ARJUN GOJE pursued Master in Pharmacy 2006-2008, Pharmaceutics as
Specialization from Rajeev GandhiUniversity Banglore, India. He obtained Ph. in

2017 from National Institute of Medical Sciences,Jaipur.He received travel grants

from CSIR, DST and he published 40 scientific research papers in reputed National

and International peer reviewedjournals and presented more than 20 abstractsin
National and International scientific conferances.Tohis credit 4 Patent grants. He is'

a life member of Association of Pharmacy Teachers of India (APTI). Dr. Arjun Goje is

currently workingas Head of thedepartment of Pharmaceutics,Teegala Ram Redd�

College of Pharmacy, Hyderabad,Telangana.

Satyabrata Jena Associate Professor, presentely working in department of
Pharmaceutics,BhaskarPharmacy College, Hyderabad. He has rich experienceof25/
years in Teaching and Research as well as Industrial experience in the field of

Pharmacy. He guided around more than 50 studentsin UG & PG dissertation wonks.

He has twenty three Patents and many scientific publications in Nationalqne
International Journals. He is author of two books,"Physical Pharmaceutics","Ahto
Machine Learning in Pharmaceuticals".He is a member of many statutory bodiès

and reviewer for various journals.

Mrs Swati Vikas Gondikar, Presentely working as assistant professor in Anwar
ululoom college of Pharmacy, Hyderabad. She has completed B. pharm, Sri

Venkateshwara college of pharmacy in 2007, and M.Pharmacy from StMary's

college of pharmacy in 2014.Workingindepartment of pharmaceutics since 7yeqrs.

She published 3scientific research papers in reputed National and International

peer reviewed journals, namely Sublingual Drug Delivery System.Gastro Retentive

Drug Delivery Systems and Cefpodoxime proxetil floating tablets To his credit one
Potent Publication "Formulation design of žolmitriptan bilayer floating matrix tablet

for biphasicrelease".

Price: 625 INR

AGPH BOOKS
ACADEMIC GuRU PUBLISNNG HOUSE

g789395 936996



FIRST EDITION

Novel Drug Delivery

Systems

Polymerlc
Nanoparticles

Liposomes
Emulsions

Nuclelc Acid

Lipid Nanoparticles

Satyabrata Jena

Sanjay Kumar Gupta
Dr. Swati Mishra

Dr. Darshanam Vijaykumar

AGPHBODKS



About The Authors

Satyabrata Jena, Associate Professor working in department of

Pharmaceutics, Bhaskar Pharmacy College, Hyderabad. He has rich

experiernce of 25 years in Teaching and Research as well as Industrial

experience in the field of Pharmacy. He guided around 50 students in UG

&PG dissertation works. He has Forty one Patents in his credit and many

scientific publications in National and International Journals also. He is

authors of Five books Such as "INDUSTRIAL PHARMACY in LambertPhysical

Pharmaceutics, Al to MI in Pharmaceuticals, Text Book of Industrial

Pharmacy. Introduction to Nanoscience and Nanotechnology. He is a

member of many statutory bodies and reviewer for various journals.

Sanjay Kumar Gupta, persuing Ph.D.from Utkal University, Bhubanaswer,

Odisha. Currently he is working as an Associate Professor & HOD in

Department of Pharmaceutics, Global College of Pharmacy, Hyderabad. He

has rich experience of 15 years in Teaching and Research in the field of

Pharmacy. He quided more than 50 students in UG &PG dissertation works.

He has six Patents in his credit and many scientific publications in National

and International Journals.He is a member of many statutory bodies and

reviewer for various journals.

Dr. SwatiMishra, PhD pharmaceutics, associate professor, Department of

Pharmaceutics, Danteswari College of pharmacy Jagdalpur Chhattisgarh.

She guided many students for their synopsis and thesis works. She

published 15 review and 5 research papers in various national and

international journal. She has one patent in her credit in pharmaceutical

field. She is doing Extensive Research for preparation of various herbal

formulationsand asa reviewer for various Journal also.

Dr. Darshanam vijaykumar, associate professor,working in Department of

Pharmaceutics, Swami Vivekananda institute of Pharmaceutical Sciences.

Vangapally, Yadagirigutta. He Received his Ph.D from SJJT University.

Chudela, Rajastan.He has l0+ Experience in Teaching and Research field in

Pharmacy. He Support and guided Around 30+ Students in UG & PG

Dissertation Works. He has Five Patent and Many Scientific Publications in

Nationaland International Journals. He has attend so many work shops&
web Conterences & Quiz Contests. He has Qualified in G-PAT and He is a life

time member in Association of Pharmaceutical Teachers of India (APT).

Price:625 INR

9788119 025671

AGPH BOOKS
ACAEIt R PuaL ISINS



NovelDrug Delivery Systems
Satyabrata Jena, Sanjay Kumar

Gupta, Dr.
SwatiMishra andDr.DarshanamVijaykumar

© 2023@ Authors

All rights reserved. No part of this Publication
may bereproduced ortransmitted in any form or by any means,

without permission of the author. Any person who does
any unauthorized act in relation to this Publication may be
liableto criminal prosecution and civil claims fordamage.
[The responsibility for the facts stated, conclusion reached,
etc., is entirely that of the author. The publisher is not
responsible forthem,whatsoever.]

ISBN
–978-81-19025-67-1

Publishedby:

AGPH Books (Academic Guru Publishing House)

Bhopal, M.P. India

Contact:
+91-7089366889

ii



TABLE OF CONTENT

CHAPTER-1: Controlled drug delivery systems...

1.1. Introduction

1.2. Terminology/definitions and rationale. 5

1.3. Selection ofdrug candidates. .14

1.4. Approaches to design-controlled release

formulations based on diffusion ...15

1.5. Dissolution and ion exchange principles.....

1.6. Physicochemical and biological propertie

drugs relevant to controlled release formulations .......2.

1.7. Polymers: Introduction. .41

1.8.
Properties of polymer..

.44

CHAPTER-2: Microencapsulation .58

2.1. Microencapsulation 58

2.2. Mucosal Drug Delivery system: Introduction...70

2.3. Advantages and disadvantages .74

2.4. Trans mucosal permeability
..74

2.5. Formulation considerations of buccal delivery

systems ..76

2.6.
Implantable Drug Delivery Systems: Introduction

..79

2.7.
Concept of implants and osmotic pump........ s.

vi



CHAPTER-3: Transdermal Drug Delivery Systems....4

3.1. Introduction
.84

3.2. Permeation through the skin ..85

3.3. Factors affecting permeation, .89

3.4. Basic components of TDDS. ..92

3.5. Permeation enhancers .96

3.6. Formulation approaches .101

3.7. Gastro-retentive drug delivery Systems:
Introduction ..104

CHAPTER-4: Targeted drug Delivery. ... 118

4.1. Concepts and approaches 118

4.2. Drug targeting .119

4.3. Common Approaches of Targeted rug Delivery.

.123

4.4. Liposomes .124

4.5. Nanoparticles.... .139

4.6. Monoclonal antiboies and their applications..157

CHAPTER-5: Ocular Drug Delivery Systems.......174

5.1. Introduction .174

5.2. Intra-ocular barriers and methods to overcome...

.176

5.3. Ocular formulations and concerts. 183

vii



FIRST EDITION

PHYSICAL PHARMACEUTICS

Professor(Dr)D.Christopher Vimalson

Dr. Lagnajit Mahapatra

Satyabrata Jena

Souvik Giri

AGPH BOOKS
ACADEMIC GURU PUBLISNING MoUSE



About The Author

Professor (Dr.) D. Christopher Vimalson.,M.Pharn., Ph.D., received his PhD degree in 2021 from
Department of Pharmacy,Annamalai University, Chidambaram, Tamilnadu.Hehasbeen working as
Professor andHOD in theDepartment of Pharmaceutics in United College of Pharmacy, Coimbatore. He
has publish 15 Research papers in Scopus Index and an Indian patent paper published. He is being as
member of many scientific associations. As a result of these many academic achievements and experience,
it is being expected that this book will give fremendousknowledge as per the requisite of the Pharmacy
Students.

Dr. Lagrnajit Mahapatra, M. Pharm, Ph.D. pursued his master in pharmacy (2005-2007), Industrial

pharmacy as specialization from Annamalai University, Tamil Nadu.He obtained Ph.D.IN 2016.He is

having 16 years of experience in Teaching and Research. Currently he is working as Professor in Haldia
institute of pharmacy.Hehas published 22scientific research papers in international and national peer
reviewed journals. He has published as book chapter in computer aides drug design in Elsevier. He is a
life member of INDIANPHARMACY GRADUATE ASSOCIATION and has guided more than 15 M.
pharm students for projects and research.

Satyabrata Jena Associate Professor, presently working in department of Pharmaceutics, Bhaskar
Pharmacy College, Hyderabad. He has rich experience of 25 years in Teaching and Research as well as
Industrial experience in the field of Pharmacy.Heguided around 50students in UG &PG dissertation
works. He has twenty three Patents and many scientific publications in National and International
Journals. He is author of a book "INDUSTRIAL PHARMACY"in Lambert. He is a member of many
statutory bodies and reviewer for various journals.

Souvik Giri has a brilliant record with Masters in Pharmacy from SIKSHA O ANUSANDHAN and
excelled in Bachelor of Pharmacy from Sri Jayadev College of Pharmaceutical Sciences affiliated to Biju
Patnaik University of Technology,Odisha. During his teaching journey he has taught many subjects
under pharmacy curriculum and expertise in various multi-disciplinary research areas with many
publications in Peer Reviewed indexed journals. He was former FR&D scierntist in Optimus Pharma;
Hyderabad. He is life member for professional body like APTI.

Price: 495INR

9789395 936644 AGPH BOOKS
ACADEMIC GURU PUBLISHING HOUSE



Physical Pharmaceutics

Professor (Dr.) D.Christopher Vimalson, Dr. Lagnajit

Mahapatra,Satyabrata Jena and Souvik Giri

© 2022@ Authors

All rights reserved. No part of this Publication may be

reproduced or transmitted in any form or by any means,

without permission of the author. Any person who does

any unauthorised act in relation tothis Publication may be

liable to criminal prosecution and civil claims for damage.

[The responsibility for the facts stated, conclusion reached,

etc, is entirely that of the author. The publisher is not

responsible for them, whatsoever.]

ISBN -978-93-95936-64-4

Published by:

AGPH Books(Academic GuruPublishing House)

Bhopal, M.P.India

Contact: +91-7089366889

ii



Table of Content

CHAPTER-1: Solubility of Drugs ....1

1.1. Solubility expressions mechanisms of solute

solvent interactions 1

1.2. Solvation & association ....7

1.3. The quantitative approach to the factors

influencing the solubilityof drugs ..10

1.4.
Diffusion principles in biological systems.....3.

1.5. Solubility of gas in liquids .29

1.6. Solubility of liquids in liquids. .33

CHAPTER-2: States ofMatter and Properties of Matter 36

2.1. State of matter. 36

2.2. Changes in the state of matter. .56

2.3. Latent heats ..61

2.4. Vapour pressure.

2.5. Sublimation critical point....

2.6. Eutectic mixtures...

2.7. Gases

2.8. Aerosols- inhalers.

2.9. Relative humidity....

.65

..70

...75

.83

.92

.102

vii



2.10. Liquid complexes 105

2.11. Liquid crystals .107

2.12. Glassy states.... .111

2.13. Solid- crystalline. .115

2.14. Amorphous.. 119

2.15. Polymorphism. 125

CHAPTER-3: Surface and InterfacialPhenomenon ...127

3.1. Liquid interface,surface & interfacialtensions 127

3.2. Surface freeener8y 129

3.3. Measurement of surface& interfacial tensions.132

3.4. Colloidal dispersions. .134

CHAPTER-4: Complexation and Protein Binding.....152

4.1. Introduction ... 152

4.2.
Classification of Complexation and Applications
152

4.3.
Application of Complexation. 169

4.4. Methodsof analysis. ....174

4.5.
Protein binding.. .178

4.6.
Complexation and drug action .184

CHAPTER-5: pH, Buffers and Isotonic Solutions ......15/

5.1.
Sorensen'spH scale 187

5.2.
Applications of buffers. 198

5.3.
Buffer equation .201

vii



5.4.

5.5.

5.6.

Buffer capacity ..206

Buffers in pharmaceutical and biological systems
207

Buffered isotonic solutions
...212

lX



RFIPaslication
International Book Publication

Dr.Seena K X

Prof.(Dr.) KNVRao
Satyabrata Jena

Mrs.K.Sumalatha

PHARMACOGNOSY
AND PHYTOCHEMISTRY



ABOUT THE AUTHORS

(E

Dr Seena K.X is currently working asa Professor and HOD, Department of

Pharmacognosy, Indira Gandhi Institute of Pharmaceutical. Sciences,

Perumbavoor, Ernakulam, Kerala. She has completed Ph.D from Manipal

College of Pharmaceutical Sciences, Manipal University under AICTE

Scholarship,M.Pharm in Pharmacognosy from J.5.5 college of Pharmacy, Ooty

and B.Pharm from Grace college of Pharmacy, Kerala. She has 14 years of

teaching experience.Shehas several scientifiç publicationsin peer reviewed

journals.and presented papers in various conferençes.She received

Publication award from Manipal university and her researcharea of interest

includes bioactivity guided isolation and naturalproduct research.

Prof. KNV Rao, Principal cum Professor working in, Nalanda College of

Pharmacy, Nalgonda, Hyderabad. Hehas rich experienceof more than 30years
in Teaching and Research in the field of Pharmacy. He quided around 85
students in UG &PG dissertation works. He has more than 120 scientific

publications in National and International Journals.He has on Patent in is

credit.He is a member of many statutory bodies and reviewer for various

journals.

Satyabrata Jena AssociateProfessorworking in department ofPharmaceutics,

Bhaskar Pharmacy College, Hyderabad. He has rich experience of 25 years in

Teaching and Research as well as ndustrial experience in the field of

Pharmacy. He quided around 50students in UG &PG dissertation works. Hehas

Fifty one National Patents and Seven International Patents and many
scientific publicationsin National and International Journals. He is author of5

books "INDUSTRIAL PHARMACY" in Lambert, Al to Machine Learning In

Pharmaceuticals (AGPH Publication), Physical Pharmaceutics (AGPH
Publication), TextBook of Industrial Pharmacy (AGPH Publication), NDDS(AGPH
Publication). Heisamemberofmany statutory bodiesandreviewerforvarious

ijorats:-

Mrs. K. Sumalatha, Assoc. Professor working in department of

Pharmacognosy, Bhaskar Pharmacy College, Hyderabad. She has rich

experience of 13 years in Teaching and Research as well as Industrial

experience in the field of Pharmacy. Sheguided morethan 25 students in UG &
PG dissertation works. Shehas 23 Publications in National and International

Journals and also 6Patents in her credit in Pharmaceutical field. She is doing

extensiveResearch for Preparation ofvarious Herbal formulations and alsoa

memberofmany statutorybodies and as a Reviewer forvariouslournalsalso.

Copy Right @ 2023

978-81-19135-94-2

ISBN: 978-81-19135-04-2

RFIPublication
International Book Publication

RESEARCH FOUNDATION OF INDIA

International Book Publication

Publisher & Print: 417 RFI Tower Kamla Nehru Nagar

Ward JBP, India

K 185,Ground Floor Sarita Vihar, New Delhi, India



PHARMACOGNOSY AND
PHYTOCHEMISTRY

Author's

Dr. Seena K X,

'Prof. Dr.)KNV Rao,

Satyabrata Jena,

Mrs. K.Sumalatha

RCHF UNDATIOYO

DIA RFIPublication
International Book Publication



First Edition2023

MHRD ISBN–“978-81-19135-04-2"

Price: 485 INR

Size:A5

Copyrights 2023

Al aiglts suned.

Bibliographic Information:

Title:

Pharmacognosy and Phyto chemistry

Author's

Dr. Seena K X,Prof. (Dr.)KNV Rao, Satyabrata Jena,

Mrs.K. Sumalatha

Publisher

RFI

Year -2023

RCHFOUNDATIO

RFIPublication
InternationalBookPublication

Publisher:

Publisher& Editor in Chief, RFI (registered under the government o

book Publicationacts) India.

Printing & Publisher Address:

417 RFI TowerKamla Nehru Nagar Ward JBP, India
K 185, Ground Floor Sarita Vihar,New Delhi, India



Uni. No.

TABLE OF CONTENTS
Titles P.No.

I INTRODUCTION TO PHARMACOGNOSY 01-73

II CULTIVATION, COLLECTION, 75-105
PROCESSING AND STORAGE OF DRUGS
OF NATURAL ORIGIN

III TRADITIONAL SYSTEM 0F MEDICINES 107-180
AND PLANTSECONDARYMETABOLITES

IV STUDY OF PRIMARY METABOLITES, 181-266
PLANTAND MARINESOURCES NATURAL
DRUGS

BIBLIOGRAPHY
267-269




































































	Advanced Concepts in Pharmaceutical Research Vol. 5

