Controlled and Seition
Novel Drug Delivery

Assuring the quality, efficacy, safety and affordability of pharmaceutical
formulations is the greatest challenge before the pharmaceutical
manufacturers as well as the regulators. Drug delivery to the target site,
fissue, cell or receptor is another goal fo be realized and students must
appreciate these concepts. We have made remarkable progress but are
still far away from the realization of the ideal drug delivery.

Controlling the fate of drug release administered into the body by any
route has always been a fascinating challenge to pharmaceutical
researchers. Simultaneously, optimization of drug delivery by maximizing
the therapeutic benefit and minimizing the unwanted effects of drugs in
the body has been the ultimate goal of pharmaceutical scientists over the
decades. Precisely, this is aimed to realize the concept of Magic Bullet by
Paul Ehrlich.

This led to the evolufion of concepts of controlled and novel drug
delivery as against the conventional drug delivery that results into
unintended protracted blood level concenfrations leading to
therapeutic disadvantages.

The first edition of Confrolled and Novel Drug Delivery was published in
1997. As such the area of controlled and novel drug delivery is
undergoing tfransformation at a faster pace.Hence the second edition of
this book has been enthusiastically brought out to encompass the recent
developments. All the chapters have been contributed by
knowledgeable authors who are experts in their own fields and hence
readers are assured of up-to-date information in all the areas of
controlled and novel drug delivery.

Controlled and Novel Drug Delivery is aimed to provide useful reading
material to postgraduate students and teachers, researchers and
scientists craving for the most relevant knowledge.
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is an intfernationally renowned academician and researcher
who superannuated from Department of Pharmaceutical
Sciences, Dr HS Gour University, Sagar, MR in 2014 after
rendering more than 40 years of dedicated and
distinguished service asateacherand 25 years as professor.

Starfing his academic career in 1973, he worked as
Lecturer in Pharmacy, Holkar College, Indore; Reader in
Pharmaceutical Technology, MS University, Baroda; Professor
and Principal, College of Pharmacy, Nasik; Professor and
Head, Department of Pharmaceutical Sciences, Dr HS Gour
University, Sagar; Principal, College of Pharmacy, New Delhi;
Visiting Professor, Dubai Pharmacy College, Dubai (UAE); and
Head, Pharmacy Department, Delhi University. Subsequent
to his superannuation, he rendered his services as Director, ISF
College of Pharmacy, Moga, Punjab, and as Emeritus Fellow
(UGC) at Rajiv GandhiTechnological University, Bhopal.

Prof Jain is the author of 24 celebrated books in
pharmaceutical sciences, including a series on confrolled
and novel drug delivery systems, and has contributed over
60 chaptersin national and international books. He has to his
credit nearly 500 publications in reputed pharmaceutical
journals and has supervised 54 PhD and 142 MPharm
candidates. In 2022 an international book written by him
Hybrid Nano-materials for Drug Delivery was published under
the banner of Woodhead Publishing, Elsevier.

Prof Jain has been the recipient of IDMA Research Award
in Industrial Pharmacy (1990, 1997 and 2004); Motan Devi
Dandiya Award for Best Publication in Pharmacy (1999); ML
Khorana Prize for Best Research Paper in Pharmaceutics and
Biopharmaceutics published in IJPS (2003); ML Khorana
Memorial Prize for Best Paper in the field of Pharmaceutics
and Biopharmaceutics published in IJPS (2006); 'Teacher of
the Year 2003' award of the Association of Pharmaceutical
Teachers of India; Dr Manju Sree Pal Memorial Award of the
Association of Pharmaceutical Teachers of India for Best
Pharmaceutical Scientist (2008); Schroff Memorial National
Award for his outstanding contributions as an author,
academician and scientist by the Indian Hospital
Pharmacists' Association (2008); and Motan Devi Dandiya
Biennial Prize in Pharmacy for Best Publication (2010). He was
elected for the prestigious Indian Association of
Pharmaceutical Scientists and Technologists (IAPST) Lifetime
Achievement Award conferred at the 5th IAPST Annual
Convention at Manipal University, Karnataka, in2012.1n 2021
he was conferred the Lifetime Achievement Award by IPA,
MP State Branch, at Indore. In 2022 he was decorated with
the Lifetime Achievement Award by the Associafion of
Pharmaceutical Teachers of India.

Prof Jain is globally known for his excellent research in the
field of confrolled and novel drug delivery including
dendrimer drug delivery.According to aranking announced
by the Stanford University Scientists, his name is included in
top 2% scientists in the world in the area of pharmacology
and pharmacy consecutively for four years. He is highly
respected in academic circles as a role model teacher and
researcher and is equally active even years after
superannuation.
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Disclaimer

Science and fechnology are constantly changing fields.
New research and experience broaden the scope of
information and knowledge. The author has tried his best
in giving information available to him while preparing the
material for this book. Although all efforts have been made
to ensure optimum accuracy of the material, yet it is quite
possible some errors might have been left uncorrected.
The publisher, the printer, and the author will not be held
responsible for any inadvertent errors or inaccuracies.
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Preface to the Second Edition

Controlling the fate of drug release administered into the body by any route has
always been a fascinating challenge to pharmaceutical researchers. Simultaneously,
optimization of drug delivery, by maximizing the therapeutic benefits and minimizing
the unwanted effects of drugs in the body, has been the ultimate goal of pharmaceutical
scientists over the decades. Precisely, this is aimed to realize the concept of “Magic
Bullet’ by Paul Ehrlich. This led to the evolution of concepts of novel drug delivery as
against the conventional drug delivery that resulted in unintended protracted blood
level concentrations leading to therapeutic disadvantages. We have made considerable
progress but are still far away from the realization of the ideal drug delivery.

Controlled, targeted, novel and individualized drug delivery encompasses the
futuristic spectrum of pharmaceutical challenge to global health management. The
regulatory agencies across the globe are also challenged to establish, standardize and
implement the relevant requirements.

The first edition of the book ‘Controlled and Novel Drug Delivery’ published
25 years ago is quite popular even today amongst postgraduate students, researchers,
and teachers. The author considers his moral obligation to the readers to provide an
up-to-date account of the relevant matter. As such the area of controlled and novel
drug delivery is undergoing very fast transformation. Hence, a revised edition of this
book has been enthusiastically perused.

All the chapters have been contributed by experts in their own fields and hence
readers are assured of up-to-date information in all areas of controlled and novel drug
delivery.

Suggestions for further improvement in this book are cordially welcome.

NK Jain






Preface to the First Edition

The ‘magic bullet’ concept of Paul Ehrlich though realized very late, offers a logical
solution to the age-old problem of unrelated and unwanted effects of therapeutic
agents and optimizing the drug therapy in its true sense. Although ‘controlled” drug
delivery can be considered as the progenitor of magic bullet concept in practice, the
term ‘controlled” has been used with the widest possible meaning.

Drugs were there, are there, and will be there till there is life on this planet. However,
over the years, we have learnt that optimization of drug therapy is of paramount
importance and in the process, patient safety, convenience, economic and industrial
feasibility are not to be overlooked.

From the crude drugs to supramolecules, from drug extracts to drug-loaded
erythrocytes, liposomes and other carriers vis a vis the growing emphasis on site
specific and receptor-specific drug delivery systems, there has been a complete shift
in the approach the ingenious pharmacist is adopting.

Most of the diseases are related to metabolic disorders. We have yet to devise
meaningful metabolic parameters which would monitor the healthy state to disease
condition. Paul Ehrlich’s magic bullet is yet another step in this direction. In future, a
health conditioning kit may be developed which would monitor metabolic disorders
and daily, weekly or monthly screening through a computerized health check-up
should be possible.

In future, it should be possible to design individualized drug delivery systems
taking care of the exact requirement of the drug at the specific site for a definite time
interval for an individual patient.

Many of my colleagues in Indian universities have been feeling that some attempt
should be made to focus our contribution in the field of research in novel drug delivery
and I being the author of some of the most popular text books in pharmacy and also
being actively involved in research, the choice rested upon me. I took up the challenge
and took nearly three years in turning out a dream into reality. One more consideration
in our mind had been our postgraduate students who always complain about the
paucity of really useful books on novel drug delivery. Similarly my friends in R&D
laboratories in industry have, over the years, been encouraging me to take up such
an activity.

This book is a humble attempt to present an overview of the advances in novel drug
delivery systems based on the contributions from the scientists working in Indian
universities and research laboratories. The coverage of the topics is obviously wide
though not exhaustive. Therefore, there may be few repetitions in some chapters but
this sould be acceptable if contributors” perception of the depth of the topic is to be
honored.
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The untiring efforts of all the learned contributors are gratefully acknowledged.
They have been very considerate in acceding to my research students Mr. Ajay J
Khopade and Mr Sanjay Jain for their most active cooperation in the preparation of
this book. The Publisher, CBS Publishers & Distributors, Delhi, took keen interest in
the publication of this book and I am personally thankful to them.

I am obliged to Dr SN Sharma, Emeritus Professor, Hamdard University, New Delhi,
my teacher and mentor who has been kind enough to accede to my request to write
a foreword for this book.

Lastly I must acknowledge the moral support and understanding from my wife,
Dr Asha, and sons, Master Parijat and Kshitij.

This is a modest beginning and with the encouragement and support of our
readers and contributors it should be possible for me to continue my mission. The
present volume should be useful to graduate and postgraduate students and teachers,
pharmaceutical industries and R&D personnel.

Suggestions from any corner for improving this volume and for the preparation of
subsequent volumes would be appreciated and personally acknowledged.

NK Jain
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