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Greetings from St. John Technical Campus!

I am happy to know that the Symphoria team at SJIPR has arranged a One-day National Level 
Seminar on 'Formulation Challenges in Herbal Drug Delivery'.

Herbal drugs or medicines have been used from ancient times for treatment of diseases. 
India's traditional health care system of Ayurvedic medicine, has a number of drugs from plant 
origin. Its concepts about health and disease promote the use of herbal compounds, special 
diets, and other unique health practices. However in several cases the desired effects of these 
plant based medicines is not achieved because of variations according to age of plant, time of 
collection, environmental condition etc. Also in many cases these forms of medicines are used 
along with other systems of medicine and therefore may not be as effective when used alone.

Recent trends in health care therapy indicate a growing demand for herbal and nutraceutical 
products, especially to avoid the untoward and adverse side effects seen with other drugs. 
However the efficacy of these products needs to be standardized to provide better and 
reproducible effects. The need of the hour is then to identify and design herbal medicines that 
are effective and safe. It is good to see that industry and academia have come together to 
deliberate and look forward to a better delivery system for herbal medicines.

The Symphoria team has thus chosen an appropriate theme to bring together Academia and 
Industry. I hope this endeavour of SJIPR will create an association with the Pharmaceutical 
Industry especially in and around Palghar-Boisar-Tarapur and thus contribute constructively 
to the research and development of affordable herbal medicines to the society at large.

I wish the faculty and students success.

Mr. Albert W. D'Souza
Chairman

Aldel Education Trust
February 2015

Message

Symphoria 2015
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Symphoria 2015

Message

India has a great wealth of traditional knowledge and wisdom of herbal medicines since the 
times of Ayurveda which today contributes about Rs 3500 crores annually to the internal 
market. Herbal medicines have reached widespread acceptability as therapeutic agents for 
several diseases viz. diabetics, arthritics, liver diseases, cough remedies, memory 
enhancers, etc. in both developed and developing countries. They are available in health food 
shops and pharmacies over the counter as self medication or also as drugs prescribed by 
doctors.

Herbal drug technology includes all the steps that are involved in converting botanical 
materials into medicines, where standardization and quality control with proper integration of 
modern scientific techniques and traditional knowledge will remain important. Herbal 
medicinal products may vary in composition and properties, unlike conventional 
pharmaceutical products, which are usually prepared from synthetic, chemically pure 
materials by means of reproducible manufacturing techniques and procedures. Correct 
identification and quality assurance of the starting material is, therefore, an essential 
prerequisite to ensure reproducible quality of herbal medicine, which contributes to its safety 
and efficacy.

Global trend leading to increased demands of medicinal plants for pharmaceuticals, 
phytochemicals, nutraceuticals, cosmetics and other products has helped Indian medicinal 
plants-based (herbal) industry to grow at the rate of 7–15% annually. India can emerge as the 
major country and play the lead role in production of standardized, therapeutically effective 
herbal formulation. This can be achieved only if the herbal products are evaluated and 
analyzed using sophisticated modern techniques of standardization 

I applaud St. John Institute of Pharmacy and Research (SJIPR) for creating this forum of 
“Symphoria” to discuss & share knowledge on various aspects of Pharmaceutical technology. 
In this Symposium they have taken up one of the crucial subject in herbal drugs i.e. formulation 
challenges. The Principal, Staff and Students have worked meticulously in organizing such 
eclectic gathering of expert professionals and Industry stalwarts who I am sure will contribute 
immensely in disseminating knowledge on the formulation challenges and focusing on 
processes & techniques to overcome them. This will positively help our young pharmacists & 
research scientists to improve the quality & results of herbal drugs in future. I wish Symphoria 
all success and may it be a pioneer for many more such similar ventures in the realm of 
opportunity and knowledge.

Thomas Lobo
Dean,

St. John Institute of Management and Research
Former Director, Pfizer Ltd.
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Message

Greetings from St. John Institute of Pharmacy and Research and welcome to Symphoria, the 
technical face of SJIPR, which, through the series of events conducted during the academic 
year, exhibits the scientific perspective of faculty and students. 

Herbals and Nutraceuticals are emerging areas of medicine and make up a significant 
constituent of the tendency towards alternative medicine. Herbal medicine is becoming ever 
more popular in today's world as people seek out natural remedies to maintain health and to 
treat various diseases. This increasing trend has also propelled a number of pharmaceutical 
giants to venture into the Healthcare segment with better and improved products of herbal 
origin.

In January 2014, our theme for Symphoria was 'Recent Trends in Nutraceuticals' and the 
sessions, by experts, covered areas ranging from dietary nutrients to active constituents in 
natural products and finally to the regulations that were recently implemented under FSSAI. 
As a sequel this seminar aims to highlight the challenges involved in developing an effective 
herbal product. To compete with the growing pharmaceutical market, it is essential to 
scientifically authenticate more medicinally useful herbal products as well as explain their 
therapeutic effectiveness, adverse drug reactions, drug interactions, standardization, stability, 
pharmacovigilance and regulatory status. These are areas to focus on for improvising on the 
quality of herbal formulations.

We are privileged to have eminent speakers who will enlighten the audience on the above 
mentioned areas of herbal formulations. As supplementary reading, faculty and students of 
SJIPR have also put together short reviews on various pertinent aspects, as well as recent 
formulation strategies that are under study in herbal formulations. Brief reports on the various 
research projects conducted by faculty at SJIPR have also been included.

On behalf of the editorial team I thank the Management of Aldel Education Trust and St. John 
Institute of Pharmacy and Research for the support and encouragement in organizing and 
conducting this event. We hope that the deliberations at this seminar will stimulate new 
thoughts towards the development of improved herbal formulations 

DR. SAVITA J. TAURO
Principal
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SYMPOSIUM AGENDA

FORMULATION CHALLENGES IN HERBAL DRUG DELIVERY

Friday 13th February, 2015

09.00 AM – 10.00 AM Registration and Fellowship

10.00 AM – 10.40 AM Inauguration Ceremony
St. Francis Prayer, Lighting of the Lamp, Saraswati Vandana
Welcome Address: Mr. Albert W. D'Souza, Chairman, Aldel Education 
Trust.
Introductory Address: Dr. (Mrs.) Savita J. Tauro, Principal, 
St. John Institute of Pharmacy and Research.

10.40 AM 11.15 AM Key Note Address: Mr. Thomas Lobo, Dean, St. John Institute of 
Management and Research, Former Director of Pfizer India Ltd. 

11.15 AM 11.30 AM Tea Break

 – 

 – 

Module Two: Formulation & Coating aspects of Herbal Medicines

2.30 PM -3.30 PM Lecture Three "Product Development of Herbal Medicines"
Mrs. Madhura Barve, R & D Manager, Charak Pharma Pvt. Ltd., 
Mumbai.

3.30 PM-4.30 PM Lecture Four "Coating Options for Herbal Products"
Mr. Shantanu Damle, Film Coating Manager, Colorcon Asia Pvt. Ltd., 
Mumbai.

4.30 PM- 4.40 PM Tea Break

4.40 PM- 5.00 PM Valedictory Function

Module One: Extraction & Analysis of Herbal Medicines

11.30 AM-12.30 PM Lecture One "Extraction and Isolation of Phytoconstituents from 
Medicinal Plants"
Dr. K.S. Laddha, Dean, Infrastructure and Campus Development, 
Institute of Chemical Technology, Mumbai.

12.30 PM -1.30 PM Lecture Two "Analytical Techniques for Herbal Extracts/Formulations"
Dr. (Ms.) Chhaya Gadgoli, Professor, HOD Dept of Pharmacognosy, 
Saraswati Vidyabhavan College of Pharmacy, Mumbai.

1.30 PM -2.30 PM Lunch Break and Poster Presentation
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SPEAKERS PROFILES

Name: Dr. K. S. Laddha

Designation: Professor in Pharmacognosy and 
Phytochemistry, Institute of Chemical 
Technology, Mumbai

Educational Background: Ph.D. (Tech.), M. Pharm. Sci., B. Pharm. Sci., 
D. Pharm

Experience: 30+ years
Area of Expertise: Standardization and Evaluation Herbal 

Drugs, Phytoconstituents, Medicinal Plants

Dr. K. S. Laddha is Professor in Pharmacognosy and Phytochemistry at Institute of Chemical 
Technology, Mumbai. His areas of expertise include extraction, standardization and evaluation of 
herbal drugs and phytoconstituents. He has a number of papers and books published to his credit 
and has presented several posters in national and international conferences. He has guided a 
number of postgraduate and doctoral students in his academic career. He has a number research 
projects funded by Government and private organizations such as AICTE, ICMR, UGC, Colgate 
Palmolive, etc. His personal affiliations include Indian Pharmaceutical Association and Indian 
Society of Pharmacognosy.

“Extraction and Isolation of Phytoconstituents from Medicinal 
Plants”

Abstract:- 
The traditional herbal medicine serves as an inspiration for drug development and it has drawn a 
renewed interest from the pharmaceutical industry recently. These increased interests in plant-
derived drugs in recent years is because of their undisputed efficacy as phytomedicines and 
because active principles from natural products serve either as templates or as intermediates for 
synthetic drugs. Despite the sophistication of modern organic synthesis, it is not always 
economically feasible to synthesize drugs that are similar to these active ingredients. 
Accordingly, most plant drugs are cultivated and are used clinically as semi-purified or purified 
extracts. The isolation and purification of phytoconstituents from different parts of medicinal 
plants is carried out using different physical separation techniques such as solvent extraction, 
precipitation, crystallisation, and column chromatography. The purity of the isolated compounds 
is analyzed using HPLC. The compounds obtained are subjected to IR, Mass and NMR 
spectroscopic studies and compared to that of standard values obtained in literature. The 
simplicity and time-efficiency of these isolation methods can be extrapolated to commercial 
extent along with their utility as markers in standardization of preparations containing the 
respective plants. These compounds can be further utilized as pharmacophore for synthesis of 
more medicinally potent entities.

Symphoria 2015
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Name: Mrs. Madhura Barve

Designation: Manager - Research & Development, Charak 
Pharma Pvt. Ltd.

Educational Background: M. Pharm. Sci., Diploma in Business 
Management.

Experience: 14+Years
Area of Expertise: Allopathic, Ayurvedic, Herbal Cosmetic and 

Nutraceutical Product Development.

Mrs. Madhura Barve is R&D Manager at Charak Pharma Pvt. Ltd. She is looking after development 
of Ayurvedic proprietary medicines, nutraceuticals and personal care products. She has 
developed various herbal products like Tablets, Capsules, Powders and Granules for 
reconstitution, Liquid Orals, Eye Drops, External preparations like oils, creams, lotions, gels, 
ointments, Cosmetics like shampoos, conditioners,  scrubs, face masks, body wash etc. She has 
also worked on herbal teas, herbal-mineral-multivitamin tablets and spray dried powders. Prior 
to working with Charak Pharma, Mrs. Madhura Barve has worked in R&D departments of 
Centaur Pharma, Unilever, Unichem Laboratories and Indoco Remedies.

“Product Development of Herbal Medicines”

Abstract:- 
There has been a global upsurge in the use of herbal medicine. Many Indian and multinational 
pharmaceutical companies want to add herbal medicines to their product portfolio. In India, 
Herbal Medicine is a general terminology which includes 'AYUSH' Classic medicines, Patent & 
Proprietary medicines, OTC herbal preparations, Dietary supplements etc. Veterinary herbal 
medicines are also included. Herbal medicine may contain single herb or may be polyherbal. The 
resulting herbal product contains dozens of chemicals e.g. fatty acids, sterols, alkaloids, 
flavonoids, glycosides, saponins etc. Standardization of herbal products by identifying an active 
ingredient or marker and altering the manufacturing process to obtain a consistent amount of 
this chemical becomes important. Product development includes various steps viz. product 
conceptualization, proof of concept, preparation of prototype, preliminary batches 
manufacturing, pilot scale up batches, packaging development, analytical method development, 
stability studies, process optimization batches. Simultaneously toxicity, clinical studies, market 
acceptability studies are conducted. Currently many companies are trying to use various new 
technologies to manufacture Classic Herbal Medicines. Herbal ingredients for the treatments of 
ailments including cancer, diabetes and depression; specialized products in skin, oral and hair 
care categories; Nutraceuticals with herbal materials in combination with vitamins, minerals 
and other chemicals have great potential.

Symphoria 2015

FORMULATION CHALLENGES IN HERBAL DRUG DELIVERY
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Name: Dr. Chhaya Harihar Gadgoli

Designation: Professor of Pharmacognosy and 
Phytochemistry, Saraswathi Vidya Bhavan's 
College of Pharmacy, Dombivli

Educational Background: Ph.D. (Pharmacognosy), M.Pharm Sci., 
B.Pharm Sci.

Experience: 18+ Years
Area of Expertise: Herbal Drugs, Phytoconstituents

Dr. Chhaya Harihar Gadgoli is Professor of Pharmacognosy and Phytochemistry, Saraswathi 
Vidya Bhavan's College of Pharmacy, Dombivli. Over the years of her academic career, she has 
guided several postgraduate students and presented various papers in national and 
international conferences. She has a number of national and international publications and one 
patent to her credit. Her area of interest is quality control of herbal extracts and herbal 
formulations.

"Analytical Techniques for Herbal Extracts/Formulations"

Abstract:- 
Herbal products are gaining importance in healthcare industries and according to WHO (World 
Health Organization), about 80 % of the world population is dependent on herbal medicines. The 
herbal medicines should comply basically to quality, safety and efficacy. Biological activities of 
herbal drugs are due to the phytoconstituents present in them. One of the quality control aspects 
of the herbal drugs especially the herbal extracts utilized in the various herbal formulations is 
evaluation of the extracts for the content of the phytoconstituents, which are also called as 
chemical markers. Due to presence of large number of compounds of various chemical natures in 
herbal extracts, it is challenging to estimate specifically the marker compounds. With the 
development of various extraction techniques and chromatographic techniques like Gas 
chromatography, HPTLC (High Performance Thin Layer Chromatography), OPLC (Optimum 
Pressure Laminar Chromatography), HPLC (High Pressure Liquid Chromatography), NMR 
(Nuclear Magnetic Resonance Spectroscopy) etc and hyphenated techniques like  LC-MS (Liquid 
Chromatography Mass Spectroscopy), HPTLC-MS, etc the analysis of herbal extracts and 
formulations have become feasible. Depending upon the use of the herbal extracts some of the 
basic techniques like various titrimetry methods and UV-Visible spectroscopic techniques can 
also be developed and employed as routine methods. Recent advances in techniques for analysis 
of herbal extracts include q-NMR with advantages of structural analysis and quantification of 
phytoconstituents from herbal extracts.

Symphoria 2015
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Name: Mr. Shantanu Damle

Designation: Manager - Film Coating, 
Colorcon Asia Pvt. Ltd.

Educational Background: M.S. (Pharmaceutics), B. Pharm Sci.
Experience: 5+Years
Area of Expertise: Formulation Development: Film Coating and 

Modified release coating Excipient 
regulations.

Shantanu functions as a film coating product performance specialist to support the South Asia 
region. He has spent 3.5 years at Colorcon and is intensively involved in supporting new product 
applications and technical promotional tools.  Before joining Colorcon, Shantanu has worked in 
Formulation R & D at Dr Reddy's Laboratories for 5 years where he was incharge of formulation 
development of NCE molecules as well as modified release fixed dose combinations and has 3 
patents to his credit. He has also worked on different platform technologies like Nano-
suspension, Beta Cyclodextrin based complexation techniques at industry level and presented 
various papers in AAPS and CRS conferences.

"Coating Options for Herbal Products”
 

Abstract:- 
This presentation provides update of the regulatory requirements of the FSSAI Act and highlights 
various issues faced during formulation and coating of herbal products using conventional 
excipients. Use of various core ingredients to stabilize the moisture sensitive herbal medicine 
formulation would be explained using relevant case studies. Various Immediate Release and 
Delayed Release coating options suitable for herbal products available from Colorcon would be 
explained with their comparative properties. The presentation will also highlight various natural 
pigment options available and their acceptability of use in the Indian Market.

Symphoria 2015
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REVIEW OF LITERATURE BY FACULTY

Abstract: 2
STANDARDIZATION OF HERBAL DRUGS

Godad A.P, Sushmita  Chakraborty, Vaishnavi Joshi, Arabia Shivani

Standardization of drugs means confirmation of its identity and determination of its quality and purity. At present due to advancement in 
the chemical knowledge of crude drugs various methods like botanical, chemical, spectroscopic and biological methods are used for 
estimating active constituents present in the crude drugs in addition to its physical constants. Plants have been known to relieve various 
diseases in Ayurveda. Therefore, the researchers today are emphasizing on evaluation and characterization of various plants and plant 
constituents against a number of diseases based on their traditional claims of the plants given in Ayurveda. Extraction of the bioactive 
plant constituents has always been a challenging task for the researchers. Standardized herbal products of consistent quality and 
containing well-defined constituents are required for reliable clinical trials and to provide consistent beneficial therapeutic effects. 
Pharmacological properties of herbal formulation depend on phytochemial constituents present therein. Development of authentic 
analytical methods which can reliably profile the phytochemical composition, including quantitative analyses of market/bioactive 
compounds and other major constituents, is a major challenge to scientists. An overview covering various techniques employed in 
extraction and characterization of herbal medicines as well as herbal nano medicines standardization is reported. In addition, 
phytosomes increased bioavailability, bhasma as a metal nano barrier drug delivery system, potential of metabolomics in the 
development of improved phytotherapeutic agents, DNA based molecular markers in adulterants, and SCAR markers for 
authentication and discrimination if herbs from their adulterants are reported. Herbal formulations have reached extensive acceptability 
as therapeutic agents for several diseases. Standardization is an important step for the establishment of a consistent biological activity, 
a consistent chemical profile, or simply a quality assurance program for production and manufacturing of herbal drugs. WHO specific 
guidelines for the assessment of the safety, efficacy and quality of herbal medicines as a prerequisite for global harmonization are of 
utmost importance. The extraction of high-valued herbal compounds using microwave-assisted extraction and supercritical phase 
extraction technology followed by the standardization utilizing various spectroscopic, chromatographic and thermogravimetric 
techniques individually and/or in combination has been discussed in relation to herbal drugs. Capillary electrophoresis and 
polarographic techniques contributions towards standardization of herbal drugs is also reported. In this present poster, an attempt has 
been made to give an overview of certain extractants and extraction processes with their advantages and disadvantages.

Abstract: 1
LIPOSOMES: - A NOVEL DRUG DELIVERY SYSTEM FOR HERBAL MEDICINES.

Abhijeet Puri, Crasto Maureen, Mahavir Jain, Neha Vartak

Over the past several years, use of herbal medicines has increased all over the world due to their therapeutic effect and fewer adverse 
effects as compared to modern medicines. However, many herbal drugs and herbal extracts despite their impressive in-vitro findings 
demonstrate less or negligible in-vivo activity due to poor lipid solubility or improper molecular size, resulting in poor absorption and 
hence poor bioavailability. Different scientific approaches are being developed these days to deliver herbal medicines. Because of the 
ability of liposomes to carry a wide variety of substances, their structural versatility and the innocuous nature of their components, 
liposomes have been studied for many different therapeutic situations. Nowadays great advances have been made on development of 
Novel Drug Delivery Systems (NDDS) for plant actives and extracts. The novel formulations are reported to have remarkable 
advantages over conventional formulations of plant actives and extracts which include enhancement of solubility, bioavailability, 
protection from toxicity, enhancement of pharmacological activity, enhancement of stability, improved tissue macrophages distribution, 
sustained delivery, and protection from physical and chemical degradation. Incorporation of herbal extract into liposome reduces side 
effects which are associated with the synthetic ones. This poster summarizes the current status of the development of liposome novel 
herbal formulations and their method of preparation, type of active ingredients, size, entrapment efficiency, route of administration, 
biological activity and applications of liposome formulations.

SJIPRFORMULATION CHALLENGES IN HERBAL DRUG DELIVERY10
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Abstract: 4
QUALITY OF HERBAL PRODUCTS: CHALLENGES AND SOLUTIONS
Avinash Barchha, Purva Samant, Suparna Abraham, Ignatius Lobo.

In high-income countries, the widespread use of phytotherapy declined at the end of the first part of the twentieth century, due to the 
development and production of synthetic medicines. During the past few decades, however, phytotherapy has started to be 
increasingly used even in industrialized countries. In low- and middle-income countries, phytotherapy never stopped being important, 
often representing the only therapeutic system to which certain people could refer. Just because the herb is natural, does not mean that 
it is safe. Different orthodox medicines may be added to the herbal preparations with the hope that one of the added drugs may cure the 
user's ailment. The label claim and other information provided for the use of the herbal preparations may be far from what is in the bottle. 
Moreover there is lack of consistency in batch products; absence of standardization, lack of systematic scientific documentation of 
herbal drugs etc. which affects the quality of herbal medicines. Quality issues of herbal medicines can be classified into two categories: 
external and internal. External issues such as contamination (e.g. toxic metals, pesticides residues and microbes), adulteration and 
misidentification as well as the internal issues such as complexity and non-uniformity of the ingredients in herbal medicines affect the 
quality. The rigorous implementation of Good Agricultural and Collection Practices (GACP) and Good Manufacturing Practices (GMP) 
would undoubtedly reduce the risk of external issues. Through the use of modern analytical methods and pharmaceutical techniques, 
previously unsolved internal issues have become solvable. Thus, it is possible to find solutions to the various challenges encountered in 
ensuring the quality of herbal drugs, making them a safer alternative to conventional medications.

Abstract: 5
HERBAL EXCIPIENTS IN NOVEL DRUG DELIVERY SYSTEMS

Bharat Dhokchawle, Mugdha Raut, Saurabh Kondlekar, Anagha Parab.

Nature has provided us a wide variety of materials to help improve and sustain the health of all living things either directly or indirectly. In 
recent years there has been an important development in different dosage forms for existing and newly designed drugs and herbal 
products. Herbal excipients are of particular interest to us for reasons of reliability, sustainability and avoiding reliance upon materials 
derived from fossil fuels. Herbal products are therefore attractive alternatives to synthetic products because of biocompatibility, low 
toxicity, environmental “friendliness”, and low price compared to synthetic products. Novel drug delivery systems are developed to 
address the challenges of drug development such as bioavailability, permeability, and poor solubility. As the herbal excipients are 
promising biodegradable materials, these can be chemically compatible with the excipients in novel drug delivery systems. Therefore, 
in the years to come, there will be continued interest in herbal excipients and their modifications aimed at the development of better 
materials for drug delivery systems.

Abstract: 3
MICROSPHERE IN HERBAL DRUG DELIVERY SYSTEM

Aenakshi Shah, Princy D'Monte, Rachana Chavan, Alston Mendes

Microspheres constitute an important part of particulate drug delivery systems by virtue of their small size and efficient carrier capacity. 
The success of microspheres is limited due to their short residence time at site of absorption. It would, therefore be advantageous to 
have means for providing an intimate contact of the drug delivery system with the absorbing membrane. Microspheres are 
characteristically free flowing powders consisting of proteins or synthetic polymers which are biodegradable in nature and ideally 
having a particle size less than 200 μm. Bio adhesive microspheres have advantages like efficient absorption and enhanced 
bioavailability of the drugs due to a high surface to volume ratio, a much more intimate contact with the mucus layer and specific 
targeting of drugs to the absorption site. Polyethylene microspheres are commonly used as permanent or temporary fillers. Lower 
melting temperature enables polyethylene microspheres to create porous structures in ceramics and other materials. High sphericity of 
polyethylene microspheres, as well as availability of coloured and fluorescent microspheres, makes them highly desirable for flow 
visualization and fluid flow analysis, microscopy techniques, health sciences process troubleshooting and numerous research 
applications. Microspheres may be coated with capture molecules, such as antibodies, oligonucleotides, peptides, etc. for use in 
diagnostic or separation applications. Microsphere coatings are typically optimized to achieve desired specific activity, while 
minimizing nonspecific interactions. Standard microsphere products support three basic coating strategies: adsorption, covalent 
coupling, and affinity binding. Better drug utilization will improve the bioavailability and reduce the incidence or intensity of adverse 
effects.

SJIPR FORMULATION CHALLENGES IN HERBAL DRUG DELIVERY 11
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Abstract: 7
PATENTED HERBAL FORMULATIONS AND THEIR THERAPEUTIC APPLICATIONS

Dipti Chirmade, Ekta Patel, Chandan Jha

Herbal products are commonly used by the patients with certain chronic medical conditions, including breast cancer, liver disease, 
human immunodeficiency, asthma and rheumatological disorders. Herbal formulation means a dosage form consisting of one or more 
herbs or processed herb meant for use to diagnose treat, or to alter the structure or physiology of human beings or animals. Herbal 
preparations are obtained by subjecting whole plants, fragmented or cut plants, plants part to treatment such as extraction, distillation, 
expression fractionation, purification, concentration or fermentation. The herbs are formulated in different modern dosage forms, such 
as tablets, capsules, topical creams, gel, ointments and even some novel drug delivery forms, like extended release, sustained release, 
and micro encapsules dosage forms. Patenting of herbal formulations has increased over the past few years and scientific evidence of 
therapeutic activity has been reported by performing various in-vitro and in-vivo experiments.

Abstract: 8

PHARMACOSOMES: AN EMERGING NOVEL VESICULAR DRUG DELIVERY SYSTEM FOR POORLY 
SOLUBLE SYNTHETIC AND HERBAL DRUGS

Galvina Pereira, Gasper Fernandes, Saloni Gharat, Jessica Silva

A novel approach based on lipid drug delivery system, pharmacosome, has evolved. Pharmacosomes are colloidal, nanometric size 
micelles, vesicles or may be in the form of hexagonal assembly of colloidal drug dispersions attached covalently to the phospholipid. 
Pharmacosome may be defined as a neutral molecule possessing both positive and negative charge, water-loving and fat-loving 
properties, and an optimum ratio of polyphenol with phospholipids in a complex form. The drugs are present in a dispersion form in this 
lipoidal drug delivery system conjugated by electron pair sharings and electrostatic forces or by forming a hydrogen bond with lipids. 
Pharmacosome is derived from the word “Pharmakon” which means drug and “soma” meaning carrier. They act as a befitting carrier for 
delivery of drugs, quite precisely owing to their unique properties like small size, amphiphilicity, active drug loading, high entrapment 
efficiency, and stability. The process of drug release is hydrolysis rather than bilayer diffusion, surface desorption, or degradation as in 
case of liposomes. Unlike liposomes, the entrapment efficiency of pharmacosomes remain unaffected by the volume of inclusion. They 
help in controlled release of drug at the site of action as well as in reduction in cost of therapy, drug leakage and toxicity, increased 
bioavailability of poorly soluble drugs, and restorative effects. There has been advancement in the scope of this delivery system for a 
number of drugs used for inflammation, heart diseases, cancer, and protein delivery along with a large number of herbal drugs.

Abstract: 6
BIOAVAILABILITY ENHANCERS OF HERBAL ORIGIN

Deepak Bharati, Sanjana Menezes, Bela Jain, Praveen Lokhande, Ketan Wani

Recently, the use of herbal medicines has increased all over the world due to their therapeutic effects and fewer adverse effects as 
compared to the modern medicines. However, many herbal drugs and herbal extracts possess decreased in-vivo activity which may be 
due to their poor lipid solubility or improper molecular size despite impressive in-vitro findings. This results in poor absorption and hence 
poor bioavailability. Addition of bioavailability enhancers in the formulation will promote and increase the bioavailability of the drugs 
without exhibiting synergistic effect with the drug. Bioavailability enhancers are also referred to as bioenhancers. They augment the 
bioavailability or biological activity of drugs when administered at low doses. They reduce the dose; shorten the treatment period thus 
reducing drug-resistance problems. The treatment is made cost effective, minimizing drug toxicity and adverse reactions. Many herbal 
compounds including quercetin, genistein, naringin, sinomenine, piperine, glycyrrhizin and nitrile glycoside have demonstrated 
capability to enhance the bioavailability. Nowadays with the advancement in the technology, Novel Drug Delivery Systems (NDDS) 
opens the door for enhancing bioavailability of herbal drug delivery systems. From past few years, liposomes, microspheres, 
nanoparticles, transferosomes, ethosomes, lipid based systems etc. are many novel carriers which have been reported for successful 
modified delivery of various herbal drugs. Therefore, the need of the hour is to carry out extensive research on these bioenhancers so 
that they could be utilized in the drug formulations.
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Abstract: 9
NOVEL APPROACHES FOR STABILITY IMPROVEMENT OF HERBAL MEDICINES

Dnyaneshwar Rajgure, Archana Pathak, Sayali Pawar, Abna Vysiapat 

Herbal medicines are the oldest form of health care known to mankind. WHO estimates that 80% of the world population presently use 
herbal medicine for primary health care. In recent decades, the use of herbal drugs has significantly increased which is evident from the 
increased global market of herbal medicines. Since herbal medicines have fewer side effects as compared to synthetic ones, their use 
has been increasing. Additionally, development of herbal dietary supplements and nutraceuticals have led to an increase in herbal 
market share. However these herbal medicines (extracts/plant actives) suffer from certain limitations such as toxicity, stability issues 
(stability in highly acidic pH), poor bioavailability (liver metabolism) and patient compliance. This can lead to drug levels below 
therapeutic concentration in the blood resulting in less or no therapeutic effect. Also most of the plant actives such as glycosides, 
tannins, flavonoids, etc. are polar in nature and poorly absorbed due to large molecular size limiting the absorption via passive diffusion 
and poor lipid solubility hence preventing their ability to cross the lipid rich biological membranes. To minimize these problems various 
Novel Drug Delivery Systems (NDDS) such as phytosomes, ethosomes, transfersomes, herbal transdermal patches, nanoparticles 
and biphasic emulsions are used nowadays. With use of these advance techniques protection from toxicity, enhancement in stability, 
improved bioavailability of herbal formulations, protections from physical and chemical degradation can be achieved. These 
techniques provide improved patient compliance, sustained release and targeted action of plant actives and extracts. Extensive 
research is going on for herbal drugs to incorporate them in novel drug delivery systems. Application of these novel techniques to 
natural medicines will lead to enhanced bioavailability, reduced toxicity, sustained release action, protection from GI degradation which 
cannot be obtained through conventional drug delivery system due to large molecular size, poor solubility, degradation of herbal 
medicines in GI media. Constituents like flavonoids, tannins, terpenoids, when incorporated into novel techniques showed enhanced 
bioactivity and targeted action at low therapeutic dose. Hence incorporation of herbal drugs into novel delivery techniques is also 
adopted on the industrial scale.

Abstract: 10
NANOPARTICLE BASED DRUG DELIVERY SYSTEM FOR CURCUMIN: A SPECULATIVE REVIEW

 Jineetkumar Gawad, Bharat Choudhary, Steffi Patrick, Komal Lad

The development of novel herbal delivery system is of considerable importance to overcome various constraints like poor 
bioavailability, in vivo stability, aqueous insolubility, intestinal absorption and unspecific site of action. In the last decade many novel 
carriers have been reported for successful modified delivery of various herbal drugs. The objective of this review article is to summarize 
role of nanoparticles of curcumin. Curcumin, the major component of common food spice, turmeric, is a potential compound for the 
treatment and prevention of a wide variety of human diseases and has wide spectrum of biological and pharmacological activities. In 
recent years, the potential pharmacological actions of Curcumin in inflammatory disorders, cardiovascular disease, cancer, 
Alzheimer's disease and neurological disorders have been shown. However, the clinical application of Curcumin is severely limited by 
its main drawbacks such as instability, low solubility, poor bioavailability and rapid metabolism. Various studies have proven the safety 
and efficacy of curcumin at very high doses; however the relative bioavailability of curcumin is of major concern. It has extremely low 
aqueous solubility and it is still unclear if it metabolizes into active or inactive metabolites. Here, we have discussed the nanoparticle 
based drug delivery system of curcumin in order to improve the solubility, bioavailability and efficacy of curcumin. Enhanced 
bioavailability of curcumin in the form of nanoparticle is likely to bring this promising natural product to the forefront of therapeutic agents 
for treatment of human disease.

Abstract: 11
INFLUENCE OF NANOTECHNOLOGY ON HERBAL DRUGS

Neelam Kamble, Sahaya Asirvatham, Manoj K

Herbal medicines have been widely used and have been recognized by physicians and patients for their better therapeutic value as 
they have fewer adverse effects as compared with modern medicines. Phytotherapeutics need a scientific approach to deliver the 
components in a sustained manner to increase patient compliance and avoid repeated administration. This can be achieved by 
designing Novel Drug Delivery Systems (NDDS) for herbal constituents. NDDSs not only reduce the repeated administration to 
overcome non-compliance, but also help to increase the therapeutic value by reducing toxicity and increasing the bioavailability. One 
such novel approach is nanotechnology. Nano-sized drug delivery systems of herbal drugs have a potential future for enhancing the 
activity and overcoming problems associated with plant medicines. Hence, integration of the nanocarriers in the traditional medicine 
system is essential to conflict more chronic diseases.
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Abstract: 12
PHYTOSOME: A NOVEL REVOLUTION IN HERBAL DRUGS

Jain Meeta, Adiiti Gondhali, Macveena Machado, Pritam Panigrahi.

Over the past century phytochemical and phyto-pharmacological sciences have established compositions, biological activities and 
health promoting benefits of herbal extracts and their derivatives. The effectiveness of any herbal medication is dependent on the 
delivery of the therapeutically active compound. Advances have proved the potential of plant flavonoids and other hydrophilic natural 
compounds for the treatment of skin disorders, different types of carcinoma, anti-aging and many other areas of therapeutics and 
preventive medicine. These extracts and phyto-constituents, despite having excellent bioactivity in vitro demonstrate less or no in vivo 
actions due to their large molecular size which cannot be absorbed by passive diffusion, or due to their poor lipid solubility, severely 
limiting their ability to pass across the lipid‐rich biological membranes, resulting in poor bioavailability. These problems can be 

overcome by formulating a suitable novel preparation of the herbal extract. It has been observed that complexation with certain other 
clinically useful nutrients substantially improves the bioavailability of such extracts and their individual constituents. Phytosomes are 
one of such novel drug delivery system containing hydrophilic bioactive phyto-constituents of herbs surrounded and bounded by 
phospholipids. This poster will provide information about formulation methodology for phytosomes their chemical and biological 
properties, advantages of phytosomes over conventional and liposomal drug delivery systems and their characterization and 
evaluation technologies used.

Abstract: 13

DESIGN AND DEVELOPMENT OF A STABLE POLYHERBAL FORMULATION OF KALMEGH AND KUTKI
Kamble Milind, Revathi Mudliyar, Lakshmi Nair, Anushree Surve 

Ayurvedic and herbal medicinal products contain a combination of botanicals; each of these contains a number of chemical compounds 
that may give the anticipated activity in combination. Therefore, it is very important to analyze and evaluate the compatibility of various 
active constituents and markers from different medicinal plants for their possible chemical interactions with various excipients at 
different storage conditions during the development of a stable polyherbal formulation. To study chemical stability of kalmegh 
(Andrographispaniculata) and kutki (Picrorhizakurroa) extract, for their active markers andrographolide, kutkoside and picroside-I, and 
to develop stable polyherbal formulation based on the incompatibility studies, the compatibility study was carried out on individual 
ethanolic extracts of these two plants along with the commonly used excipients in the ratio of 1:1 at 40 ± 2°C and 75 ± 5% relative 
humidity and at a refrigeration temperature of 5 ± 1°C for initial, 7-15 and 30 day intervals. The analysis was carried out using the 
validated reverse phase-high-performance liquid chromatography methods. A stable tablet dosage form was developed based on the 
results of these studies. The study suggested that the active markers of kutki (kutkoside and picroside-I) were found to be degraded in 
the presence of the kalmegh extract. However, the active marker of the kalmegh extract (andrographolide) was found to be stable. Both 
the extracts showed excellent compatibility with all the excipients used in making this formulation. No significant decrease in the 
kutkoside and picroside-I content from the formulation was observed. By separate granulation process the exposure of both the 
extracts can be minimized thus avoiding the degradation of active chemical constituents.

Abstract: 14
NOVEL APPROACHES IN HERBAL COSMETICS

Norma Rebello, Bernadette Matthews, Chirag Jain, Hitesh Mali

Cosmetics enhances one's personal appearance. Its usage throughout history can be an indicative of a civilization's practical concern 
about beauty. These days cosmetic manufacturers use nanoscale versions of ingredients to provide better ultraviolet protection, 
deeper skin penetration, long lasting effects, increased color and finish quality etc. Herbal cosmetics comprising herbal extracts and 
phytoconstituents such as peptides, retinol, coenzyme Q10, ceramides, alpha lipoic acid, alpha hydroxy acids, beta hydroxy acids, aloe 
vera, panthenol, kinetin and vitamins A, C, and E; have not only proved promising molecules but also gained popularity as safe, pure 
and nutritional supplements. New generation herbal skin care products are targeted as multifunctionals using innovative delivery 
systems. These include the systems like phytosomes, transferosomes, nanoparticles, liposomes, herbosomes, ethosomes, 
microemulsions etc. Cosmetic giant Estee Lauder entered the Nano market in 2006 with a range of products containing 
“Nanoparticles”. L'Oreal, the World's largest cosmetic company is devoting about 600 million dollars, of its 17 billion dollar revenues to 
nanopatents, and has patented the use of dozens of “Nanosome particles”. It ranks number 6 in nanotech patent holders in the US. 
Other firms include Freeze 24/7, Doctor's Dermatologic Formula and Colorescience. However challenges like standardisation, stability 
of the herbal extracts and need of sophisticated equipments still pose a problem in formulation of herbal cosmetics; hence these issues 
need to be addressed appropriately. The present review thus provides a gist of the novel approaches used in recent herbal cosmetics.
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Abstract: 16
TRANSDERMAL DELIVERY SYSTEM OF HERBAL DRUGS

Deepali Nahar, Vijay Choudhary, Ashita D'Souza, Priyal Jain

Drug delivery technologies are now receiving considerable attention from pharmaceutical companies. The main purpose of developing 
alternative drug delivery technologies is to increase efficiency and safety of drug and provide more convenience for the patient. 
Substantial research conducted during the past several years has lead to the development of technologies that meet the requisite 
criteria for delivering the drug through a non-invasive route. One such technology is transdermal drug delivery. Transdermal Drug 
Delivery Systems (TDDS) bypass the hepatic first pass metabolism and avoid drug degradation due to gastrointestinal pH, enzymes 
etc., minimize plasma level fluctuations and extend the drug activity besides improving patient compliance. TDDSs facilitate the 
passage of therapeutic quantities of drug substances through the skin and into the general circulation for their systemic effects. 
Transdermal therapeutic systems are self contained, self discrete dosage form which are applied to the intact skin surface. 
Transdermal patch is a medicated adhesive pad that is designed to release the active ingredient at a constant rate over a period of 
several hours to several days after application to the skin. Transdermal patch utilizes passive diffusion of drugs across the skin. Skin 
uses a special membrane to control the rate at which the drug contained within the patch can pass through the skin and into blood 
stream. It has been found that drugs from herbal origin can be utilized with enhanced efficacy by incorporating in transdermal drug 
patches. Reported activities of transdermal patches  containing herbal extracts include anti-diabetic, anti inflammatory, anti-rheumatic 
and anti-atherosclerotic. Herbal transdermal patches which aids to quit smoking, relieve stress, increase sexuality, insect repellent 
activity, detoxification, postpone menopause have also been developed.

Abstract: 17

NANOEMULSION: AN APPROACH FOR ENHANCING BIOAVAILABILITY OF HERBAL DRUGS
Sachin Kolhe, Smit Vartak, Swapnali Shinde, Mitali Mehta

Considerable attention has been focused on the development of novel drug delivery systems for herbal drugs. However some 
limitations of plant bioactives like instability in highly acidic pH and liver metabolism led to drug levels below therapeutic concentration in 
the blood resulting in less or no therapeutic effect. Hence, encapsulation of plant extracts or its bioactives would minimize their 
degradation or presystemic metabolism and serious side effects due to accumulation of drugs to the non-targeted areas and also 
improve the ease of administration in the pediatric and geriatric patients. Lipid nanoemulsions containing oil from medicinal plants or 
hydrophobic drugs have been shown to improve drug solubility, reduce side effects of various potent drugs, increase the bioavailability 
of drugs, and to prolong the pharmacological effects in comparison to conventional formulations such as conventional emulsions. 
Formulation of nanoemulsions containing phytoactives have been reported. The effect of nanoemulsion on intestinal absorption of 
colchicine was demonstrated in vivo. Colchicine nanoemulsion was prepared with isopropyl myristate, eugenol, Tween 80, ethanol and 
water, with eugenol being the oil phase in the formulation. Results obtained indicated that the intestinal absorption of colchicine was 
significantly enhanced by the nanoemulsion formulation.

Abstract: 15
TRANSFERSOME BASED DRUG DELIVERY OF CURCUMIN

Prashant Chaturvedi, Divya Sharma, Sailee Bhanushali, Sankhe Shashank

A transfersome is an artificial vesicle designed to be like a cell vesicle, and used to deliver drugs or genetic material into a cell. 
Transfersome is composed of one natural amphipathic moiety (such as phosphatidylcholine) that tends to self-aggregate into vesicles. 
Transfersome consist of hydrophobic and hydrophilic moieties and can accommodate drugs with wide range of solubility. It can deform 
and pass through narrow constriction without measurable loss. This high deformability gives better penetration of intact vesicles. 
Curcumin is widely used as a potent anti-inflammatory herbal drug. Its activity is similar to the NSAIDs in inflammatory pain 
management but the main problem with Curcumin when given orally is its poor bioavailability due to less GI absorption. Potential factors 
that limit the bioavailability of Curcumin include insolubility in water (more soluble in alkaline solutions), poor absorption, rapid 
metabolism and systemic elimination. The transfersomes were formulated by modified hand shaking method using surfactant such as 
Tween 80 and Span 80 in various concentrations. The entrapment efficiency was found to be PC (Lecithin): Edge Activator (Tween 80 & 
Span 80) ratio dependent. The average size of the vesicle also correlated with the entrapment efficiency of the formulation and found to 
be 339.9nm. The present study conclude that transfersome formed from PC: Span 80 in the ratio 85:15 (in mmol) is a promising 
approach to improve the permeability of Curcumin over a period of time. Transfersome entrapped Curcumin gel gives better 
permeation as compare to plain drug gel. Transdermal delivery requires higher permeability because dose of the drug is very high. By 
this fact transfersomal formulation is better delivery system for transdermal delivery for the Curcumin.
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Abstract: 19

HERBOSOMES: POTENTIAL CARRIERS AS NOVEL DRUG DELIVERY SYSTEM AN OVERVIEW
Vrushali Gokhale, Aarti Chavan, Glory Perumalla, Dhaval Wade

Herbosome is a current concept in herbal drug technology that removes the limitations of the traditional drug delivery systems. Herbal 
medicines have been widely used all over the world since ancient times and by physicians and patients for their better therapeutic value 
as they have no or less side effects as compared with modern medicines. Herbal excipients are non-toxic, compatible and have a major 
role to play in pharmaceutical formulations. There are many herbal extracts having excellent bioactivity in vitro but less in vivo because 
of their poor lipid solubility, improper size of the molecule or both, thereby resulting in poor absorption and bioavailability of herbal 
extract or constituents from herbal extract and being destroyed in the gastric fluids when taken orally. The Herbosome structures 
contain the active ingredients of the herb bounded to phospholipids. The molecular structure of phospholipid includes a water-soluble 
head and two fat-soluble tails. Because of this dual solubility, the phospholipid acts as an effective emulsifier. By combining the 
emulsifying action of the phospholipids with the standardized botanical extracts, the herbosome form provides dramatically enhanced 
bioavailability for lipid soluble drugs explained by faster and improved absorption in the intestinal tract. Herbosomes act as a bridge 
between novel delivery system and conventional delivery system. Herbosome technology has been effectively used to enhance the 
bioavailability of many popular herbal extracts and phytoconstituents including ginkgo biloba, milk thistle, grape seed, green tea, 
hawthorn, ginseng etc. and can be developed for various therapeutic uses or dietary supplements. This method can enhance the rate 
and the extent of drug absorption across the lipid bio-membrane, which has been found promising for effective and appropriate 
systematic delivery of drug.

Abstract: 18

HERBAL ETHOSOMES: INCREASES SKIN PERMEATION AND ENHANCES DRUG DIFFUSION ACROSS STRATUM 
CORNIUM

Pradeep Bawane, Evita Britto, Shraddha Gonsalves, Akshay Modle

Ethosomes are soft, malleable vesicles made for increase in delivery of the drug. Ethosomes have good penetration rate through the 
skin due to the presence of ethanol as penetration enhancer. Ethosomes improve drug efficiency, increase patient compliance, comfort 
and reduce total cost. Herbal drug technology has entered into a novel approach of developing herbal ethosomes for drug delivery. Skin 
is composed of three main layers such as subcutaneous tissue, dermis and epidermis layer. Stratum corneum decides the rate of 
permeation of low and high molecular weight organic non electrolytes. The main route of penetration of a drug is at the intercellular 
spaces or the lipid bilayers. Skin is a primary layer that acts as a barrier for topical drug delivery. There are many advantages but a major 
obstacle is the diffusion rate of the drug across the stratum corneum. Enhanced skin delivery of drugs can be achieved by novel lipid 
carriers called Ethosomes. This ethosomal system is composed of lipid, ethanol and water. The difference between liposome and 
ethosome is the content of ethanol. In case of ethosome it contains high ethanol content which act as permeation enhancer. Ethosome 
show encapsulation efficiency of several molecules even lipophilic drugs. Unlike liposome, ethosome improves delivery of drug 
through the skin under all conditions i.e. occlusive and non occlusive.
Mechanism of drug delivery: The drugs permeate through the skin into the systemic circulation. Ethanol basically is a permeation 
enhancer. Ethanol decreases the density of the lipid multi layer by penetrating into intercellular lipids thereby increasing the fluidity of 
lipid cell membrane. Skin permeability is enhanced by ethanol of the ethosomes. Thus the ethosome can now easily permeate into the 
deep layer of the skin and when it gets combined with skin lipids, release of drug into the deep layers of skin occurs.



Abstract: 1

HYPOGLYCEMIC ACTIVITY OF BRIDELIA STIPULARIS ON HIGH FAT DIET AND STZ INDUCED DIABETIC RATS.
Neethu Raveendranath*, Vikram Bafna, Sugandha Chaudhari

Department of Pharmacology, Dr. L. H. Hiranandani College of Pharmacy Ulhasnagar, Mumbai.

The aim of this study is to explore Bridelia stipularis which may lead to discovery of new therapeutic agents which may treat 
hyperglycemia  and  in future it may be used  in  diverse  disease  condition  where  hyperglycemia is  the  main  source  of amplifying 
and complication of other major disease  processes. With  the  aim,  the  objectives  of  the  study  includes  identification of active 
constituent which will be crucial in understanding the mechanism of action of the said activities and to evaluate the anti- diabetic activity 
of the Bridelia stipularis leaf extract in HFD and STZ induced diabetic models and also evaluate the  kidney functioning after 28 days 
treatment in same models. Sprague-Dawley (SD) rats (180–200 g) of either sex were allocated for dietary regimen of water and in 
house prepared  high fat diet for two weeks. The HFD-fed rats exhibited significant increase in body weight, basal plasma glucose 
(PGL), triglycerides (PTG) and total cholesterol (PTC) levels. feeding of HFD-induced insulin resistance in rats. After 2 weeks of dietary 
manipulation, rats were injected intraperitoneally with low dose of streptozotocin (STZ) (35 mg kg-1). In addition, the levels of PTG and 
PTC were further accentuated after STZ treatment in HFD-fed rats. Thus, these fat-fed/STZ-treated rats simulate natural disease 
progression and metabolic characteristics typical of individuals at increased risk of developing type 2 diabetes because of insulin 
resistance and obesity. Further the urine parameters of these rats (urea, uric acid, createnine) after 28 days of treatment with Bridelia 
stipularis showed significant decrease as compared with disease control rats. The present study represents that the combination of 
HFD-fed and low-dose STZ-treated rat serves as an alternative animal model for type 2 diabetes and Bridelia stipularis can be used for 
treating hyper glycemia.

Abstract: 2

ANTIHYPERLIPIDEMIC ACTIVITY OF GLORIOSA SUPERBA
Pal Chandrashekhar*, Vaibhavi Garge, Dr. Vilasrao Kadam

Bharati Vidyapeeth's College of Pharmacy, CBD-Belapur, Navi-Mumbai

Antihyperlipidemic potential of methanolic extract of Gloriosa superba (liliaceae) tuber was evaluated. It was evaluated by using in-vivo 
Poloxamer-407 and cholesterol + cholic acid suspension induced hyperlipidemia models. For Poloxamer-407 model, 30 SD male rats 
were procured and divided in to 6 groups, each with 6 rats. Group 1-Vehicle control, Group 2-Disease control, Group 3-Atorvastatin 
(10mg/kg), Group 4-MEGS (200mg/kg), and Group 5-MEGS (400mg/kg). Prior treatment of rats with assigned drugs for 8 days; 
hyperlipidemia was induced by single I.P. injection of Poloxamer-407. Blood samples were withdrawn from retrorbital plexus at 48 hrs 
after I.P. injection and used further for serum lipid investigation. 24 females SD rats were bought for Cholesterol + cholic acid 
suspension model. Suspension of cholesterol + cholic acid was administered for period 28 days for development of hyperlipidemic 

thcondition in rats. Most effective dose of MEGS obtained from Poloxamer-407 model was used in this model. At 28  day after induction 
of hyperlipidemia, blood samples were withdrawn from retro-orbital plexus and used further for analysis of serum lipid profile. After 28th 
days all the rats were sacrificed and liver enzymes were assayed (in-vivo antioxidant activity). Varying doses of MEGS showed the 
significant inhibition of serum TC, LDL, atherogenic indices levels and liver enzyme assays in Poloxamer-407 models. From 
Poloxamer-407, MEGS (400mg/kg) was obtained as most effective dose. Significant (***p<0.001) decrease in serum TC, LDL-C, 
Atherogenic indices and liver peroxidation were obtained while as liver catalase levels were significantly increased in Cholesterol + 
cholic acid induced hyperlipidemia model. Thus obtained results prove antihyperlipidemic potential of Gloriosa superba.
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Abstract: 5

INHIBITION OF ANGIOGENESIS BY EXTRACT OF Caryota Urens IN ZEBRA FISH FIN REGENERATION AND ZEBRA FISH 
EMBRYOS

Vikram Bafna*, Sugandha G Chaudhari, Neethu Raveendranath, Rajendra Patil
Department of Pharmacology, Dr. L. H. Hiranandani College of Pharmacy Ulhasnagar, Mumbai.

The aim of this study is to explore Caryota urens which may lead to discovery of new therapeutic agents which may inhibit process of 
angiogenesis and in future which may be utilized for treatment of various disease condition like cancer, cardiovascular diseases, 
arthritis, diabetic retinopathy etc. Where  angiogenesis play a major role in modulating disease processes. With the aim, the objectives  
of the study includes identification of active constituent which will be crucial in understanding the mechanism of action of the said 
activities and to evaluate the anti-angiogenic activity of the Caryota urens fruit extract in zebra fish fin regeneration model and also in 
zebra fish developing embryos. Zebra fishes were maintained and fish regeneration assay was done on methanolic extract of Caryota 
urens and inhibition in regeneration of zebra fish fin was observed for over a period of thirty days with regular dosing on every alternate 
day. Similarly zebra fish embryos were maintained in suitable conditions and were observed for developmental angiogenesis of 
embryos. Various phenotypes like hatching rate, hemorrhages, stunted growth, pericardial edema, tail bending etc. were observed. 
The present study represents that the zebra fish models can be applied for studying anti-angiogenic activityand Caryota urens have 
potential for further exploring for its application in inhibition of process of angiogenesis.

Abstract: 3

 ANTIOXIDANT ACTIVITY OF Abutilon indicum : IMPLICATION ON HEPATOPROTECTIVE ACTIVITY.
Snehal Funde, Gupta Rohit and Patil Swati

Department of Pharmacognosy, Prin. K. M. Kundnani College of Pharmacy,
Colaba, Mumbai-400 005, Maharashtra, India.

Oxidative stress is implicated in the pathophysiology of many diseases and conditions including diabetes, cardiovascular disorders, 
inflammatory conditions, liver diseases, cancer and ageing. In India different parts of medicinal plants have been used for curing 
various diseases from ancient times. In this regard, one such plant is Abutilon indicum. In the present study, the evaluation of 
antioxidant activity of Abutilon indicum leaf extract (Methanolic) by lipid peroxidation method showed increase in free radical 
scavenging activity. This good scavenging activity of A. indicum can be attributed due to presence of flavonoids, phenolic acids and β-
sitosterol in leaf extract. In vitro antioxidant activity was studied by reducing power activity, superoxide anion scavenging activity and 
hydroxyl radical scavenging activity methods. In the in-vitro antioxidant models, methanolic extract of A. indicum leaves showed a 
significant free radical scavenging action in a concentration dependent manner against lipid peroxidation. Antioxidant may offer 
resistance against the oxidative stress by scavenging the free radicals and reactive oxygen species or by inhibiting the lipid 
peroxidation and thus used as a good hepatoprotective activity. It is well known that free radicals are one of the cause of liver damage. 
The result of the present study reveals a strong antioxidant activity of the leaf extract of Abutilon indicum which can be useful in 
protection of liver cells.
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Abstract: 4

EVALUATION OF NUTRITIONAL VALUE OF FRUITS OBTAINED FROM Manilkara Zapota (L). P. ROYEN.
Fereira Roxann, Fernandes Trinette, Patil Neha, Rebello Norma and Bhalerao Suhasini

St. John Institute of Pharmacy and Research, Palghar

Nutraceuticals, is coined using two different words “nutrition” and “pharmaceutical”, by Stephen Defelice, and is defined as a food or 
food product that provides health and medical benefits, including the prevention and treatment of disease. Globally nutraceutical 
market is gaining prominence and becoming a part of the average consumer's daily diet. The key reasons for this have been the 
increased incidence of lifestyle diseases the world over, increase in life expectancy and inadequate nutrition due to the current lifestyle 
choices people make today. Consumers are aware of the link between eating healthily and staying fit, however many struggle to eat the 
recommended amounts of fruits, vegetables and dietary supplements needed to achieve this. Nutraceutical products readily available 
in the market thus fill this gap and provide healthy solutions. Epidemiologic evidence has suggested that certain plant polyphenols, 
flavonoids, phytoestrogens, terpenoids, phytosterols, fibres, promote good health and help prevent the occurrence of chronic 
diseases, including cardiovascular diseases, cancer, diabetes etc. The research work thus aimed to evaluate the nutritional value of the 
fruits obtained from Manilkara zapota. (L). P. Royen synonym Achras zapota L. plant commonly known as Chicle, Sapodilla, chiku 
belonging to the family Sapotaceae. The ascorbic acid content, antioxidant value andelemental analysis provided a great nutritive 
potential of the sapotafruit. Thus it can be concluded that the fruit juice could be consumed to alleviate the micronutrient deficiencies.
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Abstract: 8

ANALYTICAL METHOD DEVELOPMENT AND VALIDATION OF IMPATIENS BALSAMINA
Agrawal P.N., Sonandkar A.A., Shaikh S.S.

Department of Pharmaceutical Analysis, Prin. K. M. Kundnani College of Pharmacy,
Colaba, Mumbai-400 005, Maharashtra, India.

Impatiens balsamina L. of genus Impatiens belonging to family Balsaminaceae, used widely for its antimicrobial and antitumour 
property. The plant has extensive range of phytoconstituents like naphthoquinone, coumarins, glycosides, phenolic acid, flavanoids, 
anthocyanidins and steroids. Potent naphthoquinones like lawsone and lawsone methyl ether are present in a leaves of plant who 
exhibits antifungal and antibacterial activity. Recently both these compounds and another potent naphthaquinone: methylene-3,3'-
bilawsone was proved to posses an intensive antitumor activity. Taking into account of these ethanobotanical importance's, medicinal 
value of these plant, a simple rapid and more sensitive method to standardise Impatiens balsamina L. by simultaneous 
naphthaquinones was developed by using chromatographic technique high performance liquid chromatography (HPLC). In 
preliminary studies the extract was evaluated for qualitative phytochemical and bioburden studies. A reversed phase-HPLC method 
with photodiode array detection was developed for the determination of there naphthoquinones: lawsone, lawsone methyl ether and 
methylene-3,3'-bilawsone. The optimized mobile phase is Acetonitrile: Acetate buffer{pH 3.2} in ratio 1:1, effective separation of 
naphthoquinones from other constituents was carried out using Jasco Crest PakC8 column. The developed analytical method was 
validated for accuracy, precision, limit of detection and limit of quantification, specificity, linearity an range. The LOD is 200ng/ml and 
LOQ is 600ng/ml. it was found to be linear in range 5 µg/ml to 15µg/ml.

Abstract: 6

STANDARDISATION AND PHARMACOLOGICAL ACTIVITY OF Abutilon Indicum AND A POLYHERBAL FORMULATION
Ansari Asiya, Gupta Rohit, Patil Swati

Department of Pharmacognosy, Prin. K. M. Kundnani College of Pharmacy,
Colaba, Mumbai-400 005, Maharashtra, India.

Liver disease is considered to be a serious health problem, as liver is the most important organ concerned with metabolism and 
excretion, modern lifestyle  also leads to unhealthy liver. The current research challenge was taken to develop a hepatoprotective with 
high efficacy, lesser side effect and optimum dosing since no proper conventional treatment is available. Litreture survey revealed the 
ethanobotanical use of A. indicum as hepatoprotective. A. indicum Fam. Malvaceae, is used in treatment of fever, dry cough, bronchitis, 
gonorrhoea, leprosy and as hepatoprotective. The objective of present study was extraction of quercetin from A. indicum and 
standardisation bychromatographic method. Authenticated plant material was subjected to soxhlet extraction and the phytochemical 
evaluation. The phytoconstituent from the A. indicum extract was isolated by preparative TLC and characterized. Evaluation and 
comparison of antioxidant potential of the standard quercetin and methanolic extract of A. indicum was performed. Evaluation of 
hepatoprotective activity of A. indicum leaf extract and polyherbal formulation was carried out using using CCl  induced hepatotoxicity 4

model and compared with standard silymarin. The extract shows good hepatoprotective activity & thus has a good potential of being 
developed as a hepatoprotective drug.

Abstract: 7

POTENTIATION OF ANTI-ACNE ACTIVITY OF HYDROALCOHOLIC EXTRACT OF Manilkara Zapota LEAVES USING 
LEMONGRASS OIL.

Fernandes Tricia, Lobo Lonita, D'mello Violet, Rebello Norma and Bhalerao Suhasini
St. John Institute of Pharmacy and Research, Palghar

Acne vulgaris is a common human skin disease, characterized by formation of seborrhea, comedone, inflammatory lesions and 
presence of an aerobic bacteria Staphylococcus epidermidis and an aerotolerant anaerobic bacterium Propionibacterium acnes in the 
follicular canal and sebum production. Oral and topical antibiotics are the largely prescribed drugs to combat the condition. However 
bacteria have the ability to develop resistance following repeated or subclinical doses. Hence there is a continual need for newer anti-
acne drug molecules for improved drug therapy. Thus the present study aimed to evaluate the hydroalcoholic extract obtained from the 
leaves of Manilkara zapota (L.) Royen, Sapotaceae against S. epidermidis and P. acnes and its potentiation using lemongrass oil. In 
vitro anti-acne activity using cup plate method and agar dilution method was used to determine the growth inhibition. The results 
revealed a moderate anti-acne activity of the M. zapota leaf extract, however incorporation of the lemongrass oil lead to potentiation of 
the anti-acne activity by enhancing the growth inhibition against S. epidermidis and P. acnes. Hence the study concludes that the herbal 
combination like hydroalcoholic M. zapota leaves extract and lemongrass oil could be a potential anti-acne drug.
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Introduction:
Nephrolithiasis and urolithiasis are stones within the renal 
collecting system (nephrolithiasis) or elsewhere in the collecting 

1
system of the urinary tract (urolithiasis) . Most (75%) renal stones 
are calcium complexed with oxalate or phosphate, or a mixture of 

2
these anions . Leaves of Kalanchoepinnata, core stem of Musa 
paradisiaca and corn silk of Zea mays are evaluated and reported 
by the researchers for their antiurolithiatic activity but the activity 
of combination of these drugs in presence of bioenhancer like 
Pepper nigrum was not explored yet. The current study was 
designed to evaluate the effect of combination of the plants with 
known antiurolithiatic activity with bioenhancer (piperine from 
pepper) by in-vitro model. The combination was studied in 
presence and absence of bioenhancer & standard (Cystone) to 
check if any improvement in efficacy was observed which can 
reduce the dose of the polyherbal combination .3,4,5,6

Results and Discussion:
Group III showed the maximum dissolution of calcium oxalate 
(40.32%) and calcium phosphate (74.0%) compared to control 
(15.52% & 23.0% calcium oxalate & calcium phosphate 
respectively). There was significant increase in the dissolution 
(24.8% & 51.0% calcium oxalate & calcium phosphate 
respectively) of both the stones in presence of natural 
bioenhancer as compare to Group II (36.48% & 67% calcium 
oxalate & calcium phosphate respectively) containing only 
standard (Cystone) and Group V (24.90% & 45% calcium oxalate 
& calcium phosphate respectively) containing only extracts under 
study. Compared to group V, Group IV has showed increased 
dissolution of calcium phosphate (7%) and calcium oxalate 

(3.9%). This may be due to presence of bioenhancer in Group IV. 
Group V has showed least activity as compare to other group 
against both the stone. All the Groups under study have shown 
antiurolithiatic activity and also indicate that the polyherbal extract 
if given with bioenhancer showed enhanced effect on dissolution 
of both types of stones.

Conclusion:
A newer combination utilizing potential antiurolithiatic agent in 
presence of a naturally occurring bioenhancer was successfully 
evaluated for its efficacy. It is observed that there is increase in 
efficacy of various extracts in presence of bioenhancer which can 
further be extrapolated to in-vivo models. Development of 
polyherbal formulation in combination with natural bioenhancer 
will aid in reducing the dose. These findings can be applied to 
modern system of medicine by incorporating it into a dosage form 
which will make it more acceptable for patients.

Acknowledgements:
Authors are grateful to University of Mumbai for providing minor 
research grant and also thankful to the management of St. John 
Institute of Pharmacy & Research, Palghar for encouraging 
research & providing facilities to carry out research activity.

Bibliography: 

1. Rubin R, 6th Ed., Lippincott Williams & Wilkins: 800-01.

2. Sundararajan P, IndJ of Asian Bio, 2006; 24(4): 981-86. 

3. Holmes RP.  Kidney Int, 1993; 44(1); 366-72. 

4. Sindu. Ind J of Pharm Sci Res, 2012; 3(12): 5029-32.

5. Tiwari A. Asian J of Pharm and Clin Res, 2012; 5(1): 25-36.

6. QuaziMA.Int J of Res in Ayu and Pharm, 2011; 2 (5): 1478-82.

EVALUATION OF POLYHERBAL EXTRACTS FOR IN-VITRO ANTIUROLITHIATIC ACTIVITY USING BIOENHANCER 
Pradeep Bawane

Department of Pharmacognosy

Experimental Design

Group I: Negative Control (1mg Calcium oxalate / Calcium 
phosphate)

Group II: 1 mg Calcium oxalate / Calcium phosphate + 10 mg 
standard (Cystone)

Group III: 1 mg Calcium oxalate / Calcium phosphate + 10 mg 
extract of each M. paradisiaca, B. pinntum, Zea 
mays and P. nigrum + standard (Cystone)

Group IV: 1 mg Calcium oxalate / Calcium phosphate + 10 mg 
extract of each M. paradisiaca, B. pinntum, Zea 
mays and P. nigrum.

Group V: 1 mg Calcium oxalate / Calcium phosphate + 10 mg 
extract of each M. paradisiacal, B.pinntum and Zea 
mays.
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"DISSOLUTION ENHANCEMENT OF BCS CLASS II DRUGS BY SOLID DISPERSION”
Milind D Kamble

Department of Pharmaceutics

introduction: 
The ultimate aim of any dosage form is to serve as a vehicle for the 
delivery of the drug at the site of action. Systemic availability of 
drug depends on the two important steps. These two steps 
determine the rate and extend of drug absorption, so called as 

1Rate Limiting Steps. i.e. Drug dissolution and Drug permeation . 
Drug dissolution is always depends on the solubility of that 
particular drug. For hydrophobic, poorly aqueous soluble drugs 
like griseofulvin and spironolactone, dissolution is the rate-
determining step for its bioavailability. Even though a lipophilic 
compound poorly soluble in aqueous environment, it may be 
sufficiently soluble in presence of bile salts and other native 
components of GIT. So bioavailability enhancement is required 
for only the poorly water soluble having potential bioavailability 
problems. High throughput screening put lot of class II drug in the 
market. Bioavailability enhancement of such  class II drugs still 
remains a major task for biopharmaceutical and formulation 

2scientist . In this regard we are trying to increase solubility of BCS 
class II drugs by solid dispersion so as to increase its 

3bioavailability .
Material and Methods: Naproxen, a propionic acid derivative, is 
extensively used in non-steroidal anti-inflammatory cures. 
Naproxen is poor water soluble and may show dissolution limited 
absorption. In this study, solid dispersions (SD) of Naproxen are 
prepared by solvent evaporation technique.
Naproxen was purchased from Yarrow Chem pvt. Ltd, and all 
other pharmaceutical ingredients were purchased from Loba 
Chemie.
Preparation of solid dispersion: 
Solid dispersions were prepared by using water soluble carrier 
polyethylene glycol 6000 in different ratio (i.e. 1:1, 1:2, and 1:3) by 
solvent evaporation method. Dry solid dispersion were kept in 
desiccator for further studies. All three solid dispersion were 
evaluated for the dissolution studies in which the drug-polymer 
ratio (1:2) showed maximum drug release. Which was considered 
as optimized solid dispersion and taken forward for ternary solid 
dispersion.
Preparation of ternary solid dispersion: 
Crospovidone was incorporated as a recrystallization inhibitor in 
the optimized solid dispersion which will delay the transformation 
of the metastable supersaturated system to the 
thermodynamically stable state. 
RESULT AND DISCUSSION:-Phase solubility results reveals 
that the solubility of Naproxen was 7.9 µg/mL-1 indicating it as 
insoluble in distilled water. There was linear increase in drug 
solubility with increased carrier levels, with r2 values ranging from 
0.8912 and 0.9236, attributable to the formation of weakly soluble 
complexes. FTIR spectra were recorded for Naproxen, solid 
dispersion and for ternary solid dispersion. Pure Naproxen FTIR 
spectra showed characteristic peak at 3200 which was also seen 
inthe spectrum of solid dispersion and ternary solid dispersion at 
3217 and 3214 respectively, which reveals that there is no 

interaction between the drug and the carriers. There was a peak 
for PEG 6000 at 2889 in solid dispersion spectra which was found 
at the same position for ternary solid dispersion.X-Ray diffraction 
spectrum of pure Naproxen showed that the drug is a highly 
crystalline powder and possesses sharp peaks at 2Ɵ equal to 
18.7670, 22.2570. This corresponds to the Ƴ-crystalline form of 
Naproxen. Characteristic peaks of Naproxen- PEG 6000 solid 
dispersion appeared at 2Ɵ equal to 18.8880, 23.0810. In this 
case of SD of Naproxen-PEG6000 system at 1:3 ratio, there was 
an increase in the intensity of Naproxen but the major peaks 
remained at the same positions. In-vitro dissolution study was 
carried out for all the five formulations: Solid dispersion is one of 
the most widely used technique for the improvement of dissolution 
and the bioavailability. Phase solubility study confirms that there 
is increase in solubility of Naproxen up to marginal level by using 
water soluble carriers. The optimum carrier concentration which 
has given the maximum solubility enhancement was chosen for 
the formation of solid dispersions. Naproxen-PEG6000 solid 
dispersion were formulated and evaluated for in-vitro dissolution 
study in this it was found that the drug polymer ratio of 1:3 showed 
maximum dissolution enhancement but not up to the desired 
level. The reason was found in the XRD pattern of solid 
dispersion, indicating that the drug was still in crystalline form due 
to recrystallization, which has given the drug limited dissolution 
enhancement. To prevent the recrystallization, crospovidone was 
included in the formulation and formed ternary solid dispersion, 
which reduces the glass transition temperatures and prevents re 
crystallization, drug remains in amorphous form, which at the end 
increases dissolution up to 83.27%.
Conclusion:
 In present study we tried to improve the solubility and dissolution 
of BCS class II drug, Naproxen, by using water soluble carrier 
PEG 6000. In this we found that there was marginal increase in 
dissolution enhancement of drug due to recrystallization of drug. 
The optimized formulation of this study was then carried forward 
to prevent the recrystallization by incorporating crospovidone 
which reduces the glass transition temperatures of solid 
dispersion and improves the solubility and dissolution. 
Incorporation of crospovidone up to 6.25% improves the drug 
release 83.27%, which was earlier found to be 63.48% in absence 
of crospovidone
Acknowledgement:
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Introduction: 
Starch is a relatively cheap raw material with physical and 
chemical properties that have multiple uses in pharmaceutical 
industry. Starch can be extracted using different processes, 
depending on the plant source and end use of the starch. Starch 
from various sources has been widely used for various reasons in 

1
pharmaceutical formulations.  The main objective of this study is 
to isolate and characterize starch from unripe fruits of banana and 
evaluate its disintegration properties.

2Methodology & Plan of Work: 

Results and Discussion:-
Starch extracted from Banana had a light yellowish tinge hence 
bleaching was carried out with ethanol. On dry basis 43.5% starch 
was obtained. The size of isolated starch was ranging between 
25µ and 42µ diameter with regular oval appearances. Not much 
difference was observed in loss on drying, acidity, ash value, pH 
values of Banana starch and all the values were well within official 

limit. The values of angle of response were ≤30°, which indicates 
free flowing nature of starches. Thermal behavior exhibited only 
one endothermic peak; however, the onset temperature, peak 
temperature and enthalpy of banana starch were superior to 
those of cornstarch. The values show that gelatinization requires 
larger amounts of energy than that of cornstarch. According to the 
thermal profile, gelatinization was complete at about 80°and 
occurred over a range of 20°c that confirm under the pasting 
conditions starch used was completely gelatinized. The FT-IR 
spectra showed peaks at wave numbers 765–930, 1159, 1425, 

-11646, 2130, 2931 and 3422 cm confirming the polysaccharide 
nature of the samples. The wide-angle X-ray diffraction gram 
exhibited strong diffraction peaks at 15.3 and 17.28 (2u/u), and 
one very broad peak from 22 to 248. The typical peak of banana 
starch was observed and other type starches at 5.78 were absent. 
The spectrum was somewhat similar to that of corn starch but the 
typical peak at 188 was absent indicating that C type X-ray 
spectra should be assigned and suggested that it is a true 

crystalline polymorph, not a mixture of polymorphs. Formulated 
granules showed significant increase in bulk and tapped density 
with increase in concentration of starch and good correlation was 
observed between the concentrations of disintegrant. It was 
observed that Lornoxicam tablets prepared with banana and corn 
starch pass the friability test and were found to be well within 
acceptable limits for all the formulation. The study of 
disintegrating property of all the formulations showed that the 
disintegration time for the tablets prepared with Banana starch 
was less than that of Corn starch reflecting its good disintegrating 
characteristic. Weight variation test carried showed no tablet 
deviated from average weight by 6.5%. Thus all tablets pass the 
weight variation test as per official limit. One point dissolution data 
of all the tablets prepared with both the starch conform to 
dissolution specifications of I.P. The result of in-vitro drug release 
study that for F2 tablet formulated with corn starch shows slow 
drug release profile in comparison to other Banana starch tablet. 
While in case of formulation F1 the drug release observed was 84 
and 63% respectively in which Banana starch was used in 
concentration of 5%. Thus it can be concluded that the starch 
isolated from Banana fruit possesses significant disintegrating 
properties in range of 5% concentration which is acceptable range 
of starch incorporation in tablet formulation as a disintegrating 
agent.

Conclusion:- 
The work provides a detail report of some insights into the relative 
effectiveness of Banana starch as disintegrating agent over Corn 
starch. Thus it can be concluded that the starch isolated from 
unripe banana fruit possesses significant disintegrating 
properties and has excellent scope as disintegrant in 
pharmaceutical formulations. Banana starch could be used as a 
promising pharmaceutical excipient in tablet technology as, it 
showed adequate physicochemical and disintegrating properties.
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ISOLATION AND EVALUATION OF STARCH FROM UNRIPE BANANA FRUITS AND ITS USE IN FORMULATION OF 
DISPERSIBLE LORNOXICAM TABLET
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1 Selection, Procurement and Authentication of Plant Material.
2 Development of Method for Starch Isolation from fruits
3 Pharmaceutical characterization of Starch.
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Introduction
Felbinac (biphenylylacetic acid is a topical medicine, belonging to 
the family of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) of 
the arylpropionic acid class, which is used to treat muscle 
inflammation and arthritis. It is an active metabolite of fenbufen. 
The purpose of stability testing is to provide evidence on how the 
quality of a drug substance or drug product varies with time under 
the influence of a variety of environmental factors such as 
temperature, humidity, and light, and enables recommendation of 
storage conditions, retest periods, and shelf lives to be 

1,2
established . This study can be broadly divided in three steps. 
First step is of generation of degraded samples for testing 
selectivity of the method. Second step is method development 
(manipulating and evaluating selectivity/specificity) and third step 

3
is Method validation .
Experimental 
Standard Solution Preparation: A felbinac stock solution (1000 
µg mL-1) was prepared by accurately weighing and transferring of 
50 mg of drug in a 50 ml volumetric flask. The drug was dissolved 
in 10 ml of acetonitrile with sonication and then make up to the 
volume with diluent (mobile phase). Working solutions for HPLC 
injections were prepared on a daily basis from the stock solution in 
the mobile phase. Solutions were filtered through 0.45 µm nylon 
filters (Millipore, India) before injection.
Forced Degradation Studies / Specificity: All solutions for use 
in forced degradation studies were prepared at an initial 
concentration of 1mg/mL. All samples were then diluted in mobile 
phase prior to the injection to give a final concentration of 
50μg/mL. The conditions of the study were as follows:
Hydrolytic Study (Acid, Alkaline and Neutral degradation 
studies): Acid and alkaline decomposition was started with 0.1M 
HCl and 0.1M NaOH respectively at a concentration of 1.0mg/ml 
of the drug. The acid, alkaline and neutral decomposition were 
initially carried out under reflux conditions at temperature of 80°c 
for 8 hrs. Samples were withdrawn time to time to check for 
degradations. Study was continued with 1M HCL and 1M NaOH 
and under neutral condition respectively under same temperature 
condition for further 5 Hrs. 
Oxidation: Solution was prepared in 3.0% v/v solution of 
hydrogen peroxide at a concentration of 1000μg/mL of drug and 
stored in dark at room temperature for 48 Hrs. Degradation study 
was further extended with 10% v/v solution of hydrogen peroxide 
for next 24 Hrs.
Photostability: Drug was exposed to UV-light for 10 days. 
Suitable controls for photo stability were also kept under dark 
condition. 
Thermal degradation studies: The drug was placed in a closed 
vial in an oven at 80°c for 7 days. Stress study further extended to 
105°c for next 7 days.
Method Validation: The proposed HPLC method has been 
validated for precision, limits of detection and quantitation, 

linearity, specificity/selectivity, accuracy, and robustness. Method 
validation was performed as per ICH guidelines. System 
suitability tests were performed as per the general chapter <621> 
chromatography in USP 32 NF-27 to confirm the suitability and 
reproducibility of the system.
Precision: The percentage RSD for the method precision was 
found to be 0.174% and 0.394% for RT and peak area of Felbinac 
on same day (intra-day) respectively and 1.292% and 1.217% for 
RT and peak area of Felbinac on different day (inter-day) 
respectively. 
LOQ and LOD: The LOQ and LOD were found to be 0.01μg/mL 
and 1μg/mL respectively.
Linearity: The calibration curve was linear over the concentration 
range of 20μg/mL to 120μg/mL. The data for the peak area of 
Felbinac versus its concentration was treated by linear regression 
analysis with following equations, y = 61106x + 92516 with the 

2
correlation coefficient (r ) of 0.9997.
Accuracy: The method accuracy was proven by the recovery 
test. A known amount of Felbinac standard was added to the 
aliquots of test solution and diluted. Results obtained for accuracy 
are 98.09, 100.73 & 100.57 %.
Robustness: It was assessed by assaying forced degradation 
sample solutions under different analytical conditions (by 
changing the flow rate from 1.0 to 1.5 ml/min and by changing the 
pH from 3.5 to 3.0), and the resolution between closely eluting 
degradation products and drug was measured. The RSD for 
robustness studies are less than 1%.
Forced degradation studies: Two major degradation products 
with 5.31 % degradation was observed when drug was subjected 
to forced degradation in acidic condition, 1.05 % degradation was 
observed with forced degradation in alkaline condition, 5.79% 
degradation was observed in dry heat condition, two major 
products with 4.06 % degradation was observed after oxidation 
whereas Felbinac did not show any degradation in neutral 
hydrolysis, photolysis and thermal stress conditions.
Conclusion: The proposed forced degradation studies on 
Felbinac as per ICH guidelines helped us in the identification of 
the degradation pathways. The Stability indicating RP-HPLC 
method for the estimation of Felbinac was found to be very simple, 
accurate, precise and rugged. The above studies are reported for 
the first time and would be useful in stability samples in industry.
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A VALIDATED STABILITY INDICATING REVERSE PHASE - HIGH PERFORMANCE LIQUID CHROMATOGRAPHIC METHOD 
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Proposed FDA Approved drug testing laboratory:

St. John Institute of Pharmacy and Research is now extending its 
services to commercial testing by setting up a well equipped “St. 
John Testing Laboratory”.

This will be a FDA approved laboratory for testing all kinds of raw 
materials, finished goods of medium and small scale 
Pharmaceutical, Bulk Drugs, Surgical Dressing and other related 
industries.

“St. John Testing Laboratory”

Toshvin Analytical Pvt. Ltd.
103, S. J. House, 1st Floor, 

Sitaram Mills Compound,
N. M. Joshi Marg, Lower Parel, 

Mumbai - 400 011.
Tel : (022) 2301 5096 / 5097

Fax : (022) 2301 3592
Web: www.toshvin.com
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