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Chapter 15
Nanocarriers for ocular drug delivery

Abstract: Researchers studying pharmaceuticals find it difficult to get medications
into the tissues of the eyes. The main obstacles to medicine transport to the anterior
and posterior regions include physiological barriers, anatomic barriers, efflux pumps,
and metabolic barriers. It has been discovered that the issues with traditional ocular
formulation can be effectively addressed by nanocarriers. For better penetration and
effective targeted drug delivery to different ocular tissues, a number of nanocarriers —
including liposomes, niosomes, nanomicelles, lipidic nanocarriers, polymeric nano-
particles, and dendrimers — have been investigated. Furthermore, to treat illnesses as-
sociated with the posterior parts of the eye, nanorobots can actively swim to the
retina. We looked at the obstacles related to the eye structure in this chapter. In this
chapter, we explored the barriers associated with the eye structure. This followed
with a discussion on current developments that have the potential to improve transla-
tional medicine’s ocular residence duration, distribution, and penetration to the ante-
rior and posterior segments.
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15.1 Introduction

Ocular diseases are a pressing concern that significantly impact both the vision and
overall quality of life for patients. It’s alarming to note that over 250 million people
worldwide are currently grappling with visual impairment [1], and the outlook for
morbidity prediction remains rather grim. In fact, if we don’t see improvements in
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Chapter 1 )
Introduction to Quality by Design e

Rakhee Kapadia, Ganesh Shevalkar, Ushasi Das, Vikas Singhai, Dipak Bari,
and Chandrakantsing V. Pardeshi

Abstract The pharmaceutical sector is concerned with product efficacy, safety, and
quality. FDA decided to implement various Designs of Experiments (DoE) in the
pharmaceutical industries. Quality by Design helps in the development of high-
quality products and guides to manage product quality across its entire life cycle.
This method quickly gains popularity worldwide due to its many benefits and use of
numerous high-quality statistical tools. QbD is a meticulous, proactive, risk-based
strategy for pharmaceutical development that commences with predetermined goals
and emphasizes product and process understanding and process control based on
reliable research. The QTPP, knowledge of product and process design, scale-up,
control strategy, and constant improvement are considered as crucial components of
pharmaceutical QbD. After approval, during the product lifecycle management
process, the competency of the product and the process is evaluated and continu-
ously enhanced.
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Abbreviations

3D Three dimension

FDM Fused deposition modeling
GIT Gastrointestinal tract
HME Hot melt extrusion

IVF Injection volume filling
PVA Polyvinyl alcohol

SLS Selective laser sintering
SSE Semisolid extrusion

DOP Drop-on-powder

15.1 Introduction

Ease of drug administration and high patient compliance makes oral administration a
much-preferred choice over other routes. Although restricted drug delivery to the
desired site and limited absorption in the gastrointestinal tract (GIT) poses a great
challenge for oral drug delivery, colon-targeted drug delivery finds great attention by
the scientists worldwide owing to the benefits it offered for the treatment of variety
of disorders viz. colorectal cancer, ulcerative colitis, Crohn’s disease, and colorectal

Advanced drug delivery systems for colonic disorders. DOI: hitps:/doiorg/10.1016/BYT78-0-443- 14044-0.000 1 4-4
Copyright © 2024 Elsevier Inc. All rights reserved.
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| INTRODUCTION

Traditionally, nasal route has been exploited for delivery of drugs for the treatment
of local diseases like nasal allergy, smusitis, nasal infections, and nasal congestion.
But, since last few decades, nasal route has attracted wider attention as a reliable, safe
(being non-invasive), and convenient route to accomplish faster and higher levels of
drug absorption. It is also evident that the therapy through intranasal administration
was an accepted form of treatment in the Ayurvedic system of Indian medicine. The
selection of an appropriate dosage form 1s critical because a dosage form with poor
drug delivery can make a useful drug worthless. Intranasal administration seems to be
an ideal alternative to the injectables for systemic drug delivery (Pardesh: et al. 2013).

The reasons behind interest in nasal route are highly vascularized epithelium of
nasal mucosa, porous endothelial membrane, ready accessibility, large surface area for
rapid drug absorption, rapid onset of action, lower enzyme levels compared to GI tract
and liver, high total blood flow per cm’, direct drug transport to systemic circulation
and to the brain, thereby avoiding first-pass hepatic metabolism, and enhancing the
bioavailability (Jadhav et al. 2007).

Parenteral drug administration has a lot of advantages compared to the other
routes of drug administration. The superiority of these routes stems from reduced
drug metabolism and degradation, a higher degree of utilization of the administered
dose, programmable drug dosing within the therapeutic index, and so on. However,
parenteral routes, especially intravenous injection, have some major disadvantages
such as low patient compliance, health hazards, higher cost of therapy due to the use
of highly qualified healthcare workers, and expensive equipment/tools. In comparison,
extensive drug metabolism especially in the liver is seen after oral administration.
Furthermore, the bioavailability is usually much less with the non-parenteral routes.

A very rapid rate of absorption can be achieved following the nasal application of
some drugs (Graff and Pollack, 2005). Frequently (depending on the physicochemical
characteristics of the drug) this is accompanied by high bioavailability. This recognition
of the potential has led to an explosion of research (both fundamental and applied) in
this field in the last few years. The list of nasal drug products in the market or at various
stages of preclinical and clinical development is ever increasing. Many drugs have
been shown to achieve a better systemic bioavailability by self-medication through
the nasal route rather than by oral administration. The systemic bioavailability by
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1.1 Introduction

Developments in the emerging area of nanotechnology provide probable techniques for
improving health-care needs of patients. The combinational approaches possibly screen,
diagnose, stage, and treat the multifactorial disease [1|. The nanomedicine-based novel
techniques provide collective clearance of diseases and satisfy the multiresistant population
in the 21st century [2]. The designing nanomaterials for advanced research find diverse
applications in various fields. The technical advances are not limited to drug delivery,
environmental remediation, solar energy, communication, energy conservation, etc., and
so on [3]. Engineering or tuning nanomaterials for multivariate applications provides
multilateral benefits in improving the health of human being [4]. Widest designing
of nanomaterials was considered within 1—100 nm size for biomedical applications con-
sidered to be a finest small size. Reducing the size provides more promising characteristics
starting from macro—micro—nano—pico—femto, etc. The reducing size opens new
avenues with unique fine-tuning of characteristics [5]. Nanoengineered material or
devices perform multiple functions at a single point of time in biomedical applications
starting from site specificity, eradication to elimination from the body. The optimum
activity of nanomedicines provides improved efficiency along with reduction in side
effects associated with conventional drug delivery systems (DDS). Additional research task
force is consistently working on designing and developing models, devices, and instru-
ments for prompt utilization of novel nanomaterials. The developments in instrument
design for biomedical purpose support utilization of noninvasive or less invasive therapies
for patients suffering from multiple diseases. The surgical operations performed using

Green Sustainable Process for Chemical and Envirommental Engineering and Science © 2023 Elsevier Inc.
DOI: heps//dotorg/10.1016/B978-0-323-95171-5.00014-5 All rights reserved.
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15.1 Imtroduction

Ease of drug admmistration and high patient comphance makes oral admmistration
a much-preferred choice over other routes. Although restnicted dmg delivery to the
deswred site and limited absorption in the gastromntestnal tract (GIT) poses a great
challenge for oral dmg delivery, colon-targeted drug delivery finds preat attention
by the scientists worldwide owing to the benefits 1t offered for the treatment of va-
riety of disorders vic. colorectal cancer, uleerative celitis, Crohn’s disease, and col-
orectal infections. Colon dmig debivery 1s also a promising approach for the sys-
temic delivery of therapeutic protems and peptides. which othermise may be de-
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ABSTRACT

The purpose of this review is to study the role of dietary fiber in coronary
heart disease (CHD). Excessive LDL cholesterol, low HDL cholesterol,
high blood pressure, family records, diabetes, smoking are the chance

Food Supplements and Dietary Fiber in Health and Disease. Bhushan R. Rane, Raj K. Keservani,
Durgesh Singh, Nayan A. Gujarathi, and Ashish S. Jain, (Eds.)
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1. Introduction

The group of prevalent and disabling neurod egenerative ailments include Alzheimer’s, Huntington's and Parkin-
son's disease. Additionally, neurodegeneration is the primary cause of multiple scerosis's irreversible neurclogical
impairment [1]. It is anticipated that by the end of the next 28 years, there would be 152 million patients, up from the
present 50 million [2]. With an estimated $0%—70% of cases globally, Alzheimer's Disease [ AD)is frequent source of
dementia with predicted prevalence of 10 in ind ividuals under the age of 65; however, it surges to 32% in popu-
lation of age above 85 years, when ils yearly incidence is anticipated to be 645%. The verbal, visuospatial, and ex-
ecutive domains of cognition grad ually deteriorate in AD patients, as well as memaory. Amyloid beta (AR plaques
and tau tangles (TTs) are pathological AD indicators [3]. Meuronal loss, the progressive build up of neurofibrillary
tangles (NFTs) along with presence of amyloid fibers in neuritic plaques and blood vessel walls are the hallmarks
of AD. Even though amyloid pathology and NFT are both typical characteristics of AD, it is undear how these
two diseases are related. Howewver, both illnesses are the ultimate oulcome of protein aggregation: A becomes fibril-
lated and produces amyloid plaques, whereas tau get aggregated following hy perphos phorylation and causes NFTs.
Fumerous studies have demonstrated a connecion between these two clinical AD indicators and an attack via free
radicals, or exidative stress. The amyloid precursar protein (APF), presenilin 1 (FSEN1) and presenilin 2 (FSEMN2 )
genes are situated on chromosome 21, 14 and 1, individually. Additionally, the apolipoprotein E4 gene's epsilon 4
allele (APOE £4) on chromosome 19 is comnected with improved danger of AT [4].

2. Etiology of Alzheimer’s discase

As depicted in Fig. 1.1; cardiovascular diseases related cerebral ischemic injury, aging, genetic predisposal, and
oxidative siress are the main etiology for the advancement of neurodegenerative disorders like AT

The AD is triggered through several ceniral nervous system (CNS) insulls, including brain frauma. Increased
cytokine production and inflammation are brought on by these insults [4]. At first glance, AL and cerebral ischemic
injury could seem to be two quite different CNS conditions. Mevertheless, it has been shown that both start at par-
allel predispositions and sharepath that culminates in cell death. There are similarities between the pathophysiology
of brain ischemia and AL which have recently highlighted, and such resemblance contributes for buildup of AR pep-
tide and consequent neuronal toxdicity [5]. The relationship between trauma brain injury (TBI) and AD has been
canfirmed by the identification of cond itions that resernble AD, such as abnormal tau aggregation and build up after
lesions in animal models and TBI survivors [6]. In general, the term neure-inflammation refers to an inflammatary
reaction inside central nervous system (CNS) triggered by many pathogenic events, including infection trauma,
ischemia, and toxins. Neuro-inflammation is one of the causes of AD [3).

Abfairnrt Dessw and A e d Dngg D lvary Soraragin ——
s el g 1 1 TP 0 - L TSRO 1 o ik Blasvier Inc. All righes reasrvad.
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NATURAL COSMECEUTICALS CONTRIBUTION TO
SKIN CARE PREPARATIONS: A REVIEW

Abstract

The present chapter is based on the
use of natural cosmeceuticals in skin care
preparations. Nowadays, natural
cosmeceuticals are introduced in the market
as many people are looking for natural
alternatives to synthetic chemicals found in
traditional skincare. Cosmeceutical means a
combination of cosmetics and
pharmaceuticals which are applied topically,
as cosmetics yet contain therapeutic or
bioactive ingredients that affect the skin’s
biological function. The use of bioactive
extracts or phytochemicals from a variety of
botanicals can be accomplished in skin care
preparations that act as an antioxidant, anti-
inflammatory, antibacterial, anti-acne, sun
protective, and skin whitening agent. In the
present review, extensive literature research
was undertaken to summarize suitable
natural cosmeceuticals that can be suggested
for the contribution to skin care preparations.
Various ayurvedic medicinal plants and
herbs are beneficial for contributing to skin
care preparations and in addition to skin
healing benefits, future research should
attempt to determine this directly.

Keywords: Natural cosmeceuticals;
ayurvedic medicinal plants; antioxidant; anti-
inflammatory; antibacterial; sun-protective
agent; skin whitening; skin care preparations
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Abstract

Feactve oxygen species (BOS) are detrmmental as thev can damage a wide range of
molecules, meluding proteins and hpids. Thaes BAOS trait can canse cardiovaseular disorders
and consequences including hypertension 1schemia, and reperfusion mjpwry te multiple
tissues. Many pentacyelie tnterpencids (PTs) exist in plants, and both their semi-synthetic
denvatives and svnthetc analogues feature molecular diversity that allows them to interact
with multple bislogical targets. All pentacvelic tnterpenes have a 30-carbon skeleton with
either five, sx-membered nngs hke wrsanes and lanostanes or four, six-membered mngs
and one five-membered ring such as lupanes and hopanes. Squalene epoxide molecules are
combined to produce pentacyche tnterpenes. These compounds are typically present m the
fruits, leaves, roots and other parts of several medicinal plants. Pentacychie mterpencids
were evaluated for cardio protective and antioxmidant effects mn addifion to their ocrgan
protective effects on vital organs including kidney and heart. Pentacyehic tnterpenoids are
known to have anfioxadant and Mrf? translocation activity.

Keywords: pentacyclic triterpenes, cardiovascular disorders, F.OS, herbs
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Dr. Akhil Nagar is presently working at R. C. Patel Institute of Pharmaceutical
Education and Research, Shirpur, Maharashtra, India. He is having 13 years of
experience in pharmaceutical field. He also had worked as Assistant Registrar and
Controller of Examination in Universities of Gujarat. He has published more than
22 research papers with citation score more than 450. He also owed 2 Indian Patents on
his credit and authored 3 books. He has also received grant of more than 7 lakhs. He is life
member of professional bodies like, APTI, APCBEES etc. Actively he is working as
reviewer and editor for several journals.

Dr. Atul R. Bendale is presently working as a Professor at Shree Mahavir Education
Society's, Shree Mahavir Institute of Pharmacy, Nashik, Maharashtra. He is having
15 years of experience in academics. His research area of interest is green organic
synthesis. He is the author of seven books and published 40 papers in reputed journals.
He is life member of professional bodies like; APTI, MSPC and APCBEES etc. He is
recipient of prestigious Bharat Gaurav Puraskar and Best Educationist Award for his
remarkable contribution in the field of Education. Actively he is working as reviewer and
editor for several journals.

Dr. Deepak K. Lokwani is presently working as Associate Professor at Department of
Pharmaceutical Chemistry, Rajashri Shahu College of Pharmacy, Buldhana,
Mabharashtra, India. He obtained his Ph.D. degree in Pharmacy from Dr. Babasaheb
Ambedkar Marathwada University, Aurangabad in 2016. During Ph.D., he had awarded
as Senior Research Fellow from ICMR and worked as Project Fellow on UGC major
research projects at Department of Chemical Technology, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad. He has published more than 50 research papers
with cumulative and average impact factor of 167.57 and 3.31 respectively. He also has
three books on subject Pharmaceutical Organic Chemistry and one book on subject
Biochemistry in his credit.

Mr. Pritam B. Chaudhari is working as Assistant professor at Govindrao Nikam
college of Pharmacy, Sawarde (Kokan Region) Maharashtra, India. He had obtained his
graduation and post-graduation from TVES's Hon'ble Loksevak Madhukarrao
Chaudhari College of Pharmacy Faizpur, affiliated to Kavayitri Bahinabai Chaudhari
North Maharashtra University, Jalgaon. He is having 15 years of teaching experience.
He had published several papers in reputed national and international journals. His
expertise is in teaching Medicinal chemistry, Biochemistry, Inorganic Chemistry &
Pharmaceutical Analysis to the pharmacy students. He is life member of professional
bodies like APTI, MSPC.
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Mr. Shaktipal K. Patil is presently working as an Assistant Professar in Department of Pharmacology at H. R. Patel
Institute of Pharmaceutical Education and Research, Karvand Naka, Shirpur-425405. He is pursuing Ph. D. fram
Sankalchand Patel University, Visnagar, Gujarat. He pursued his M. Pharm in Pharmacology in 2010 from ACP,
‘Wardha, Previously he was worked as Assistant Professorat Agnihotri College of Pharmacy, Wardha during Jan-
2013- Aug-2019 and as an analyst at Ana zeal Analyticals and Research Pvt. Ltd. Navi Mumbai in Bioanalytical
department during Dec-2010- Jan-2013. He has 13 years of experience. He has guided more than 15 M. Pharm
students, and published a book and 14 research/review articles in various reputed journals. His major fields of
scientific interest are Cognitive Neuroscience, Learning and Memary.

Ms, A Ii J. Mhaiskar is p Iy king as an Assistant Professor in Department of Pharmacology at R. C.
Patel Institute of Pharmacy, Karvand Naka, Shirpur-425405. She pursued her M.Pharm in Pharmacology in
2013and B. Pharm in the year 2011 from ACPWardha. Previously she was worked as Lecturer at Agnihotri
Institute of Pharmacy, Wardha during Dec-2012- Dec-2020, She has 10 years of academic experience, 5he is
having several national and international research papers and published a book. Her major fields of scientific
Interest are Neuroscience, Learning and Memory.

Mr. Shaikh Matin Salim is presently working as an Assistant Professor at Department of Pharmaceutical
Chemistry, H R Patal [nstitute of Pharmacautical Education and Research, Shirpur-425405. He pursued his M.
Pharm in Pharmaceutical Chemistry in 2020 from North Maharashtra University, Jalgaon. His area of research
includes EGFR I's, microwave assisted synthesis, Problems associated with mutation in NSCLC. To his credit, he has
1 Granted Patent, 7Publications in various referred national and international journals of repute including review
articles 1 Practical Book.

Prilam

Practical Book of
Mr. Deepak M. Patil is presently working as an Assistant Professor at Department of Pharmaceutics, H R Patel
Institute of Pharmaceutical Education and Research, Shirpur-425405. He completed his B. Pharm from R.C Patel
Institute of Pharmacsutical Education and Research, Shirpur in 2015 and M. Pharm in Quality Assurance in 2017
from AISSMS College of Pharmacy, Pune. He has published two text books. He has five publications in his repute.
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PHARMACEUTICAL ORGANIC CHEMISTRY-I

Exclusively Prepared for Pharmacy Council of India (PCl) First Year B. Pharm. (Semester-ll)

The present book is a fundamental resource for first-year (Sem-ll) B. Pharmacy students and strictly written in adherence with
the new syllabus of the PCL. It covers essential topics in organic chemistry with a focus on their relevance to the pharmaceutical
industry, This textbook delves into the structure, properties, and reactions of organic compounds, emphasizing compounds of
pharmaceutical significance. Students will learn about functional groups, nomendature, isomerism, and various chemical
reactions. Additionally, the 5 chapters of book often indudes examples and simplified mechanisms, making it a valuable tool for
understanding the practical applications of organic chemistry in the pharmaceutical sector. “Pharmaceutical Organic
Chemistry-I"serves as a vital foundation for students pursuing a career in pharmacy and related fields.

SALIENTFEATURES

< Thebookprovidesa hensive overview of organicchemistry topics relevant to the pharmaceuticalindustry.
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Dr. Atul R. Bendale is presently working as a
Professor at Shree Mahavir Education Society’s,
Mahavir Institute of Pharmacy, Nashik,
Maharashtra. He is having 15 years of experience in
academics. His research area of interest is green
organicsynthesis, He is the author of 16 books, holds
6 patents and published 50 papers in reputed
journals. He is recipient of prestigious Bharat Gaurav
Puraskar and Best Educationist Award for his remarkable contribution
in the field of education. Actively he is working as reviewer and editor
forseveraljounaks.

Kishor R. Danao, Assistant Professor at Dadasaheb
: < hlpandel:oligeof Fharmaqr, Nagpur. He is having
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research and review papers in reputed journals and 2
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Thetextiswrittenin aneasyhtlrunderstmdIanguage,tateﬂngtothe needs of first-year students.

Itindudes reaHife examples and case studies from the pharmaceutical sector to connect theory with application.
The book often incorporates diagrams, structures, mechanisms and chemical reactions to aid visual understanding.
The book indudes practice problems, MCQs and exercises to reinforce learning.

Written by authors with expertisein the field, ensuring reliable and up-to-date content.

The content is tailored to thelevel of understanding and knowledge expected of first-year pharmacy students.

Dr. Akhil Nagar is currently employed in the
Department of Pharmaceutical Chemistry at the
R.C. Patel Institute of Pharmaceutical Education
and Research, Shirpur, an Autonomous Institute
in Maharashtra, India. With 15 years of
experience in the pharmaceutical field, he has
akso served as Assistant Regi and | |
of examination invarious universities. Dr. Nagaris
the author of 3 books, holds 2 patents, contributed to 3 book
chapters, and has published over 24 research papers with the
google citation of 517 and h-index of 8. He has been awarded grants
totallingmore than 7 lakh from the Government of India.

Dr. Sandhya L. Borse is presently working at
School of Pharmaceutical Sciences, Sandip
University, Nashik, Maharashtra, India. She is
having 13 years of experience in pharmaceutical
field. She has published more than 21 research
papers and 1 patent. She is life member of

4 professional bodies like, APTI, MSPC etc. Her
research interest is green synthesis of medicinal
compounds.
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Dr. Sachin Suryakans Mali (M. Pharm; Ph.D.) an excellent phormacist with remarkable achievements in the ] N
field of Teaching, Research and Publication under Pharmacy. Currently, as Professor and Head, Deparument

of Pharmaceutics at Ashokrao Mane College of Pharmacy, Peth-Vadgaon, he is flying his wagon with the fine
) nd
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projects he has worked upon, including Expulsion by lonic Complexation; Nano-structured lipid carrier gel
for topical delivery of ketoconazole. His art of work can be scen reflected under his own publication with a
book-nume as Factorial Design Appronch as o Tool of Optimizution Methodology Formulation, Development
and Evaluation of Transdermal Patch; also his articles and the reviews, which are finely curnted on each topic
under Pharmacy. Not only Dr. Sachin holds the editorial memberships of National and International Pharma
Journals, also holds the membership of Scientific and Professional Studies. He attends national and international
conferences, as leaming is a never-ending process. With a copyright registration of literary/dramatic, he has
excelled in the world of Pharmacy. Being & masterpicce in his field of work, he has been awarded us a "BEST
YOUNG TEACHER NATIONAL AWARD"™ and holds honorary awards as well as recognition for his work and
achievements, Research area where he finds interests includes Academics, Technology Transfer, Formulaton
(RE&D) and Regulatory Afliirs.

Dr. Abkijeet Sureshrap Pohekar is currently working as Principal in Sayali Charitable Trust's College of Pharmacy,
Aurangabisd from 2003 6l date, He has more than 13 years of experience in Teaching Progroimme. He has completed
B, Pharmacy from Shri Bhagwan College of Pharmacy, Aurangabad and M, Pharmacy from R, C, Patel College of
Pharmacy, Shirpur, Dist. Dhule. He has completed his Doctor of Plalosophy From Rajesthan Usiversity. He has published
three papers in International Journals with lmpact Factor of more than 5 and also atended various International
Conferences orgunized by Global Research Foundation at Pune, Kerala und Munibai. Recently he hos been awarded with
Global Achievement Award 2023 for his valuable contribution in Pharmacewtical Field. He has also worked as Chairmun
in various Committees such as Practical Assessors Management, Academic Montoring, and Exam Centre Recognition.

Dr.Savitg D Paril ts currently working as HOD and Professor in Pharmacy practice deparmment at R.C. Patel Institute of
Pharmaceutical Education and Research, Shirpur. She has rich experience of 39 years in academician in the field of
pharmacy. Driatil completed her B, pharmacy as well as M, Pharmacy from Poona College of Pharmacy Pune.  He
did and PhD in Pharmaceutical science from Kavayitri Buhinabai Chaudhari North Maharsshiva University, Jalgaon
(MS).Her research interest includes both Preclinical and clinical research activities. She has published more than 50
research papers and review arficles in National andloternational joumnals. Guided more than 70 PG students. Awarded
Phl» to her smdents. Recipient of various grants. Artended many national and lotemational conferences.

D Pankaj G. Jain is currenily working as Assoctate Prafessor in Pharmacology depariment st R.C. Patel Institute of
Pharmaceutical Fducation and Research, Shirpur. He has rich experience of 13 vears in scademicion in the field of
pharmacy. DrJuwin did his B, pharmacy as well as M. Pharmacy from R.C. Patel Institute of Pharmaceatical Education
and Research, Shirpur. He did his Phd in Pharmacy from Kavayitn Bahinabai Chavdhbari North Mahamshtra University,
Julgaon (MS).His research interest ineludes Cardiovascular and Antidiabetic activity, He has published many resesarch
papars and review articles in National andIntemational journals.

Chavan Sonali Ramesh, is eurrently working as an Assistent Professor at R.C.Putel Institute of Pharmaceutical Education
and Research Shirpur, Disi-dhule. She is having | year of academie expenance in pharmacology depantment. She
completed her Diploma pharmacy and B. pharmacy from Reputed institute HRPIPER, shirpur, and master degree in
phamacology from MET Bhujbal college of pharmacy adgaon, nashik M. She hus published 7 Review articles includmg
1 book chapter. She has completed her diploma course in clinical trial and pharmacovigilance.
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PA, Ghadage is currently working in 5.8, Patil college of pharmacy Vangali, Indapur, Ealier she worked in 10PSR
college of pharmacy Swami chincholi, Tal -Daund and SVPM's College of Pharmacy, Malegaon {Bk), Baramati. She is
having more than 3 years of experience in teaching field She has done M.Pharm from Sinhagad college of pharmacy ,
lonavals m 2024, She has completed her Graduation B, Phurm and B, Pharm from SPM college of pharmacy  Akluj in

2018, She has published research paper in She has published in JCDR |, PKART PUBLICATION
Dr. Sachin Suryakant Mali ’ {'j ;
70

Dr. Abhijeet Sureshrao Pohekar e~

Dr.Savita D Patil

?300[' Dr. Pankaj G. Jain L

www.pkart.online Chavan Sonali Ramesh

Also Book Available on PA. Ghadage
Flipkart /| Amazon



	Page 1
	Page 2

