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RESEARCH ARTICLE

In vitro antioxidant potential and anticancer activity of Ceratophyllum
demersum Linn. extracts on HT-29 human colon cancer cell line

Suhas. S. Awati"**, Santosh K. Singh’, Kiran A. Wadkar’
1School of Pharmacy, Suresh Gyanvihar University, Jaipur, Rajasthan, India-302025.
*Dr. Shivajirao Kadam College of Pharmacy, Kasabe Digraj, Dist. Sangli, Maharashtra, India-416305.
Appasaheb Birnale College of Pharmacy, Sangli. Maharashtra. India-416416.
*Corresponding Author E-mail: awatiss@gmail.com

ABSTRACT:

Objective: To decide the phytochemical constituents. antioxidant and anticancer potential of Ceratophvilum
demersum Linn. extracts on HT-29 human colon malignant growth cell line. Methods: The whole plant was
exposed to Hot Soxhlet continuous extraction with expanding polarity of solvents viz.. pet ether, chloroform,
ethanol, and aqueous maceration. Phytochemical screening was finished utilizing distinctive phytochemical tests.
The antioxidant potential was tried utilizing 2, 2-diphenyl-1-picrylhydrazyl, ferric ion reducing power assay and
phosphomolybdenum assay. In vitro anticancer action tried on HT-29 human colon malignant growth cell line
and it was assessed by (3-(4, 5-dimethyl thiazole-2yl)- 2, S-diphenyl tetrazolium bromide) MTT test. Results
and Discussion: Preliminary Phytochemical screening affirmed the presence of phytoconstituents like alkaloids,
flavonoids, glycosides, saponins, sterols, ins, and reducing sugar. Antioxidant potential was demonstrated
most noteworthy in ethanol extracts dependent on the test performed. The ethanol extracts were seen as
specifically cytotoxic to HT-29 human colon malignant growth cell line. Conclusion: The outcomes show that
Ceratophyllum demersum Linn. was a promising antioxidant: and anticancer agent for HT-29 human colon
malignancy cell line. In any case, further examinations are expected to presume that the particular constituent
liable for its antioxidant action and cancer prevention agent,

KEYWORDS: Phytochemical: antioxidant; anticancer: colon cancer; Ceratophvilum demersum

1. INTRODUCTION:

Cancer is a disease described by uncontrolled
engendering of cells that have changed from the typical
cells of the body. The malignant growth cells can attack
the neighbouring and distant tissues via the circulation.
In advanced stages, a malignant growth patient may die
because of either ill-advised finding or treatment
lisappointment. Malignancy is one of the push zones for
which powerful medications at reasonable costs are not
accessible until now presumably because of an absence
of understanding the disease pathophysiology. For sucha
ghastly mfection hostile to malignancy drugs have been
created from an assortment of sources extending from
normal items (plants and organisms) to synthetic
particles.

The broadly utilized medications that are malignant
growth chemotherapeutic specialists experience the ill
effects of the downside of high danger, for example.
bone marrow concealment, alopecia, queasiness and
spewing and are not inside the compass of a typical man

[1.2].

Medicines acquired from plants have assumed a central
job in the social insurance of ahead of schedule and late
societies. Ayurveda, the Indian amangement of
medication for the most part utilizes plant based
medications or formulations to treat different sicknesses
including malignancy. About 60% of medications
allowed for cancer treatment are of natural source.
Vineristine, Etoposide, Irinotecan, Taxanes and
Camptothecines are instances of plant-derived anti-
cancer compounds. [3,4]

A few malignancies inquire about mnvestigations
accompanied using traditional medicinal plants in
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Full Length Research Paper

Anticancer activity of terpenoid saponin extract of
Psidium guajava on MCF-7 cancer cell line using DAPI
and MTT assays

Hemanth K. Manikyam', Sunil K. Joshi?, Spandana Vakadi® and Sandeep Balavant Patil*

Faculty of Science, North East Frontier Technical University, Arunachal Pradesh, India.
2Departn'nenl of Pedmmm School of Medicine, University of Miami Miller, Miami, FL, USA.
Orlgn Herbalife Care, Roorkee, Uttarakhand, India.

“‘Adarsh Coliege of Pharmacy, Vita, Sangli, Maharashtra, India.

12 Dx L2020, pted 30 I , 2021

Psidium guajava (Guava) could be an ancient remedy used for a variety of health conditions. Research
suggests that guava fruits and leaves might have a variety of advantages. Guava is the tropical tree
with yellowish-green skin fruits, and widely grown in Central Ammca and Asia. Individuals use guava
leaf tea as a treatment for gastric P in many with India and China. In
different countries, like India and Moxlco. individuals have hlstoncally usod the flesh oi the fruit and

leaves to heal wounds. Guava leaves extract had shown dic and

helmintic effects in i T h di In our present study, terpenond sapomn. a novel
molecule isolated from the fraction of guava leaf extracl died for y using 4, 6-
diamidino-2-phenylindole (DAPI) and 3-(4,5-di 2-y1)-2,5-diphenyit li bromide (MTT)

assays against MCF-7 breast cancer cell line. Terpenoid saponm fracuon had shown >60% apoptotic
activity using DAPI staining assay against normal cell line activity and shown >99% average %inhibition
activity at 400 pg/ml which is a significant result. Thus, we suggest further cell line studies of terpenoid
saponin extract of guava leaf for potential anticancer effects and usage.

Key words: Guava leaves, Psidium guajava, terpenoid saponin glycoside, 4', 8-diamidino-2-phenylindole
(DAPI), 3-(4 5-dimethylthiazol-2-yl)-2 5-diphenyltetrazolium bromide (MTT), assay.

INTRODUCTION

Psidium guajava is a small tree belonging to the trees for its fruits allowing mass cultivation in suitable
Myrtaceae family popularly known as guava. It is widely climatic conditions. The fruits are edible and have many
available in tropical areas of Southern Mexico, Northern medicinal properties and rich in Vitamins like A and C.
South America and in Asia. Many countries grow guava The leaves are rich in flavonoids and saponins. Many folk

*Corresponding author. E-mail: phytochem2@gmail.com.

Author(s) agree that this article remain permanently open access under the terms of the Creative Commans Atinbution
License 40 international License
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RESEARCH ARTICLE

Chemopreventive potential of adrenergic blocker in behavioral stress
accelerated prostate cancer development in rats

Prakash Nargatti'*, Sudhir Patil?, Sandip Patil®, Nilofar Naikwade*

'Department of Pharmacology, Annasaheb Dange College of Pharmacy, Ashta, Sangli, Maharashtra, India.
*Department of Pharmacology, Appasaheb Birnale College of Pharmacy, Sangli, Maharashtra, India.
SDepartment of Pharmacology, Dr. Shivajirao Kadam College of Pharmacy,

Kasbe Digraj, Sangli. Maharashtra, India
“Biocyte Institute of R h & Develoy Sangh, Maharashtra, India
*Corresponding Author E-mail: prakashnargatti@gmail.com

ABSTRACT:

Psychosocial stress mcreasingly recognized as an important health i1ssue m develop and progression of
cancer. Prostate cancer patients have increased levels of stress and anxiety. Several studies suggest that
environmental factors are important in p cancer devel Patients with prostate cancer reportedly
show higher levels of anxiety compared with other cancer patients. Based on psychoneuroimmunology we report
that stress promotes prostate cancer in rats through stress response system. The sympathetic nervous system
potentially regulate tumour « and f-adrenergic signalling both via circulating adrenaline/nor-adrenaline and via
local nor-adrenaline release from SNS nerve ﬁbres Activation of the sympathetic nervous system promotes
cancer progr via B-ad: diated activation of protein kinase A and exchange protein activated
by adeu)lvl cyclase slguallmg padm ays. Stimulation of a receptor leads to the activation of Ca™ permeable no
selective cationi ls and ptor potential (TRP) channel family, which are responsible for cell
proliferation, which leads to p cancer progression. Certain adrenergic blockers can exert anticancer
activity by blockmg a and adrenerglc palhway Thus current study examined iation b

cancer progression and behavioural study. Our findings could be used to new clinical and treatment suategles in

cancer therapy.

KEYWORDS: stress, cancer, signalling pathway, kinase A, TRP channel family.

INTRODUCTION:

Clinical and epidemiological studies have identified that
stress, chronic depression and lack of social support are
considered as risk factors for cancer progression.'”
Psycho emotional stress activates hypothalamic-
pituitary-adrenal axis (HPA) and sympathetic nervous
system (SNS) that leads to release of glucocorticoids
from adrenal gland, adrenaline and drenaline from
adrenal medulla and sympathetic neurons **

According to Reiche E. 2004hypothalamus secretes
conico(rophin - releasing factor (CRF) and arginine
vasopressin, which activate lhe HPA axis, leading to
release of ad orticotrop enkephali
and endorphins.

Received on 17.03.2020 Modified on 19.05.2020
Accepted on 20.08,2020 © RIPT All ight reserved
Research J, Pharm. and Tech. 2021; 14(2):787-702,

DOI: 10.5958/0974-360X.2021.00137.2

The activation of the sympathetic nervous system by
CRF is mediated by direct innervation of the locus
coeruleus in the brainstem, which leads to widespread
release of nor epinephrine throughout the brain and
peripheral tissues. Activation of the sympathetic nervous
system also stimulates the release of CRF by
hypothalamic parventricular muclei. Thus, activation of
one component of the system stimulates the other
component.*

B adrenergic pathway:®

SNS activation regulates cancer-related molecular
pathways by direct regulation of B-receptor bearing
tumour cells and regulation of other p-receptor bearing
cells present in the tumour microenvironment, such as
macrophages and vascular cells i receptor are present
on prostate gland cell. Both catecholamines bind to 2
adrenergic receptor resulting in activation of adenylyl
cyclase and subsequent conversion of ATP to cAMP.

787
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European Journal of Medicinal Plants

% 32(12): 46-53, 2021; Article no.EJMP.78527
w_— ISSN: 2231-0894, NLM ID: 101583475

Microwave Assisted Extraction of Berberine and
Preparation of Berberine Hydrochloride from
Berberis Aristata Variety of Nepal, and
Quantification using RP-HPLC and HPTLC Methods

Hemanth Kumar Manikyam *®%, Prathibha Tripathi , Jyoti Joshi %,
Jayaram Balasubramanian ', Sandeep Balvant Patil *, Trishna Lamichhane *
and Janardan Lamichhane %

“ Faculty of Chemistry, North East Frontier Technical University, Aalo, Arunachal Pradesh, India.
® Larke Himal Jadibuti Udhyog, Kathmandu, Nepal.

¢ Ayurveda Campus, Tribhuvan University, Nepal.

? International Agribusiness-Coimbatore, India.

“ Department of Pharmacology, Dr. Shivajirac kadam College of Pharmacy, Sangli,
Maharashtra, India.

! Bio-aesthefics Nepal Pvt Ltd, Kathmandu, Nepal.

9 Department of Biotechnology, Director-Organic farming and Natural Product Research Centre,
Kathmandu University, Kavre, Nepal.
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Original Article

In vitro Antioxidant Potential and Cytotoxicity Study
of Asparagus aethiopicus L. Extracts on HT-29
Human Colon Cancer Cell Line

Suhas Suresh Awati*#*, Ritu M Gilhotra®, Santosh K Singh', Vinit Raj', Kiran A Wadkar®

'School of Phamacy, Suresh Gyanvihar University, Jaipur, Rajasthan, INDIA
“Dr_Shivejirao Kadam College of Pharmacy, Kasabe Digraj Sangh, Maharashira, INDIA

Dy of F Bimale College of Pharmacy, Sangh, Maharashtra, INDIA
ABSTRACT
Objectives: To decide the phy i i ioxi and

potential of Asparagus asthiopicus L. extracts on HT-29 human colon malignant growth
cell line. Methods: The roots of plant were exposed to Hot Soxhlet continuous extraction
with expanﬂru po!amv ol aolvenla viz., pet ether, chloroform, ethanol and aqueous
was by utilizing d
phvmchemlcal tests. n\e antioxidant potential was tried utilizing 2, 2-diphenyl-1-
picrylhydrazyl, ferric ion reducing power assay and phosphomolybdenum assay. in vitro
anticancer action tried on HT-29 human colon malignant growth cell fine and it was

assessad by (3-(4, 5—dtnc|hvl !hlnznle-!v() 2 5 MTT test.
Results and Di: i v QL phy ical screening affi the
presence of phy i like alk ! ids. glycosi ins, sterols,
tannins and reducing sugar, Antioxid I was di ated most th

in ethanol extracts dependent on the test perf d. The ethanol ware seen as

an antioxidant and specifically cytotoxic 10 HT-29 hunan colon malignant growth cell

line. Conclusion: The

show that A

L. having a ial of

antioxidant activity and anticancer sction on HT-29 human colon cancer cell line. In any

casa, further inati are d to

that the particular constituent liable

for its antioxidant action and cancer prevention agent.

Key words: Phytochemical, Antioxidant, Anticancer, Colon cancer, Asparagus

aethiopicus.

INTRODUCTION

Cancer s a disease descubed by
uncontrolled engendering of cells that
have changed from the typical cells of
the body. The malignant growth cells can
attack the neighbowing and distant tissues
via the circulation. In advanced stages, a
mabignant growth patient may die because
of either ill-advised finding o1 treatment
disappomtment. Malignancy is one of the
push zones for which powerful medications
at reasonable costs are not accessible until
now presumably because of an absence of
understancing the disease pathophysiology.
For such a ghastly infection hostle to

malignancy drugs have been created from
an assortment of sources extending from
normal items (plants and ‘organisms) to
synthetic partcles. The broadly utilized
medications that are malignant growth
chemotherapeutc speciabists expensence the
ill effects of the downside of high danger,
for example, bone marrow concealment,
alopecia, queasiness and spewing and ate
pot inside the compass of a typical man.'

Medicines  acquited  from  plants  have
assumed a central job in the social insurance
of shead of schedule and late societies.
Apurveds, the Indian acangement of

Submission Date: 21-03-2020.
Revsion Date: 20-05-2020;
Accepted Dale. 13-08-2020

nu 10.5530jper.54.35.156
dence:

H Suhas Suresh Awati
"Sechool of Pharmacy. Suresh
Gyanvihar University, Jepur.
Rajasttan, INCIA

*Dr Shivajirao Kadam
Colage of Phasmasy.
Kasabe Digrey.
Sangl-416301, Maharashira,
INDIA

Phana: +91 9552581008
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Research J, Pharm. and Tech. 13(4). April 2020
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0974-360X (Online) V\--Jfl
RESEARCH ARTICLE

Polymeric Nanosuspension Loaded Oral Thin Films of Flurbiprofen:
Design, Development and In Vitro Evaluation

Pankaj A. Jadhay'*, Adhikrao V. Yaday?
"Department of Pharmaceutics, Annasaheb Dange College of B Pharmacy, Ashta, Sangli (M.S.) India. 416301
*Gournishankar Institute of Pharmacentical Education and Research. Limb, Satara (M.S.) India. 415015
*Corresponding Author E-mail: pankajjadhav85@gmail.com

ABSTRACT:

In the present nvestigation. effort has been made to stabilize optimi D

d nanost

of flurbiprofen through

oral lhm ﬁlm formulation. To overcome the issue of slabmly of nanosuspension and poor bioavailability of
flurbip P loaded oral thin films were developed by solvent casting method. Oral thin films
can be prepared by simple and scalable method easily. Nanosuspension loaded oral thin films were evalnated for
thickness, % moisture absorption and loss, surface pH, weight variation. folding endurance, drug content,
disintegration time, i vitro drug release and stability. The resultant oral thin films depicted that the particles size
range was retained even after their stability study for three months. The dissolution rate of all flurbiprofen oral

thin films were significantly increased compared with its marketed oral formulation. Thus it can be concluded

that, oral thin films have p ial for stabilization of

with improved drug release.

KEYWORDS: Oral thin film, Flurbiprofen. Solvent casting method, Ni

P

1sion, Stabilization.

INTRODUCTION:

Oral route is the most suitable, economical, and common
route for drug delivery due high patient compliance and
flexibility in the development of dosage form'*. Many
drugs  exhibit poor aqueous solubility, and oral
bi ilability' . has potential to
enhance aqueous solubxluy and dissolution rate but with
the challenge of stability’™. Oral thin film (OTF) is a
novel dosage form similar to postage stamp in size,
shape, and thickness®’ These umdergo  quick
disintegration when placed m the mouth without water
ingestion or mastication. thus OTF are safe from
instability due to pH variations, and enzymes in GI
tract®®, Oral thin films have potential for stabilization of
nanosuspension with improved drug release. High
viscosity of the film prevents aggregation of
nanoparticles and drying enhances stability”.

Received on 13.08.2019 Modified on 01.09.2019
Accepted on 25.10.2019 © RIPT All right reserved
ResearchJ. Pharm. and Tech. 2020; 13(4): 1907-1912.

DOIL: 10.5958/0974-360X.2020.00343.1

Such modified formulation. without changing the
chemical structure of drug; are significant to produce
quick onset of action during emergency circumstances’™.
Flurbiprofen (FBF) is a BCS class II drug belongs to
non-steroidal anti-inflammatory dmgs (NSAID)*'?. It
shows low aqueous solubility, and high log P value
which is suitable in the development of
nanosuspension” . The present study was aimed to
develop stable polymeric nanosuspension loaded oral
thin films of flurbiprofen.

MATERIALS AND METHODS:

Materials:

Flurbiprofen (FBF), poloxamer 188 (Pluronic F68). and
hydroxypropyl methylcellulose E15 (HPMC E15) were
gently given by Sun Pharma Pvt. Ltd. Ahmednagar.
Glycerol was procured from Sigma Aldrich. All other
chemicals with analytical grade, and double distilled
water were used during the research work.

Methods:

Preparation and optimization of furbiprofen
nanosuspension:

FBF loaded nanosuspensions were prepared by
nanoprecipitation technique. Accurately weighed FBF
and HPMC E15 were dissolved in methanol (co-solvent)
by sonication. Above organic phase of drug was added m

1907
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Taylor & Francis

Taylor & Francis Group

2022, VOL. 42, NO. 1, 70-79

POLYCYCLIC ARCMATIC COMPOUNDS e
https://doi.org/10.1080/10406638.2020.171 6028

M) Check for updates

Synthesis of Asymmetric Thiazolyl Pyrazolines as a Potential
Antioxidant and Anti-Inflammatory Agents

Dattatraya G. Raut®, Anjana S. Lawand?®, Vikas D. Kadu®, Mahesh G. Hublikar®,
Sandeep B. Patil®, Dnyandev G. Bhosale®, and Raghunath B. Bhosale®

?Department of Organic Chemistry, School of Chemical Sciences, Punyashlok Ahilyadevi Holkar Solapur
University, Solapur, Maharashtra, India; “Department of Pharmacology, Adarsh College of Pharmacy, Sangli,
Maharashtra, India; “Department of Chemistry, Pratapsinh Mohite-Patil Mahavidyalaya, Karmala,
Maharashtra, India

ABSTRACT ARTICLE HISTORY

A new series of 1-Thiazolyl-2-Pyrazolines 5a-g was accomplished by react-  Received 5 November 2019
ing pyrazolealdehyde with an appropriate aromatic ketone in the presence Revised 30 December 2019
of PEG-300 as a solvent to yield chalcone. The chalcones reacted with thio-  Accepted 9 January 2020
semicarbazide to yield asymmetric 1-thiocarbamoyl pyrazoles. The above
formed 1-thiocarbamoyl pyrazoles reacted with appropriate z- haloketones
to yield 1-Thiazolyl-2-Pyrazolines. The structural interpretations of newly anticoddant activit
formed compounds were done by 'H NMR, *CNMR, IR and mass spectro- 2yt 1_mh{;m,}
scopic methods. The newly prepared asymmetric 1-Thiazolyl-2-pyrazoline ez ines: polyeyclic
derivatives were evaluated to their in vitro antioxidant (H,0,, DPPH, SOR aromatic compounds
and NO radical inhibiting activity) as well as anti-inflammatory activity. The

1-Thiazolyl-2-pyrazoline derivatives 5a-g exhibited moderate to good H.0,

scavenging activity as match up to ascorbic acid. All the 1-Thiazolyl-2-pyra-

zoline derivatives exhibited excellent SOR scavenging activity except 5b.

All the tested compounds have shown good to excellent, NO radical inhib-

iting activity. DPPH radical scavenging activity results have shown low anti-

oxidant activity. Also, all the 1-Thiazolyl-2-pyrazoline derivatives were

tested for their in vitro anti-inflammatory activity. The compounds 5a, 5b,

5¢, 5f and 5g were exhibited good anti-inflammatory activity and 5d

showed moderate activity while 5e less active as match up to diclofenac

sodium as a standard reference.

Ry
©i = = Syntheses
@N'N\: Ry
= \—%{/\ - > Antioxidant activity
R~ \ »':Nﬁ/jﬂf(@&
=/ s R,

Asymmetric 1-Thiazolyl-2-Pyrazolines

KEYWORDS
Anti-inflammatory activity;

Anti-inf] ¥ activity

1. Introduction

Right now our body’s cells have face threats every day. The radicals can also cause injury to the
smallest structural and functional parts of our body, RNA, DNA and other biomolecules. Out of

CONTACT Dattatraya G. Raut ? dattaraut2010@gmail.com () Department of Organic Chemistry, School of Chemical
Sciences, Punayasholk Ahilyadevi Holkar Solapur Univessity, Solapur 413255, Maharashtra, India.

G Supplemental data for this article is available online at https://doi.org/10.1080/10406638.2020.1716028
€ 2020 Taylor & Francis Group, LLC

Signed by: Sidharth Patil
65’ ’ Reason: NAAC
‘W Location: Kasabe Digraj

Date: 07-Aug-2023 (11:14 AM)

Page 11 of 24




Teerthankar
Education Society's

of Pharmacy

Teerthankar Education Society's

Dr. Shivajirao Kadam College of Pharmacy, Kasabe Digraj

CRITERION 3: RESEARCH, INNOVATIONS AND EXTENSION

K. Digraj, Sangli (MS)
m Phamaceutcaly 3.3 - RESEARCH PUBLICATION AND AWARDS
Send Orders for Reprints to reprints@b it et
Current Drug Research Reviews, 2019, 12, 1-0 1
RESEARCH ARTICLE

Design and Evaluation of Eudragit RS-100 Based Itraconazole Nanosus-
pension for Ophthalmic Application
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Abstract: Background: Poor water soluble compounds are difficult to develop as drug products us-
ing conventional formulation techniques,

Objective: In the present study, the potential of Eudragit RS-100 nanosuspension as a new vehicle
for the improvement of the delivery of drugs to the intraocular level was investigated.

Metheds: Solvent evaporation technique has been employed for nanosu;peusion preparation, Sur-
factant concentration and drug to polymer ratio has been optimized using 37 factorial dcs1gn to
achieve desired particle size, entrapment efficiency and percent per ti as d
variables. All the formulations were characterized for particle size, zeta pommal pol)d:spemw in-
dex (PDI), Fourier transform infrared spectroscopy (FTIR), Differential scanning calorimetery (D-
SC). X-ray diffraction (XRD) analysis, viscosity. antifimgal study and Transmission electron mi-
croscopy (TEM). Secondly, itraconazole eye drop was prepared by using sulfobuty ether-p-cy-
clodextrin and comparatively studying its antifungal efficacy.

Resuits: The nanosuspension had a particle size range of 332.7-779.2nm. zeta potential
+0.609-16.3. entrapment efficiency 61.32+1.36%-76.34=2.04%, Ex vitro comeal penneability
study showed that optimized Itraconazolenanosuspension produced higher permeation as compared
to the market formulation and Itraconazole eye drop. Moreover, optimized nanosuspension was
found as more active against Candida albicans & Aspergillusflavus compared to the market fornm-

lation and Itraconazole eye drop.

Conc 17 The ion

could be an ideal, promusing approach to inerease the

solubility and dissolution of Itraconazole.

Keywords: Itraconazole. endragit RS-100, nanosuspension, Ex-vivo transconeal permeation.

1. INTRODUCTION

Pertinent information concerning factors affecting drug
permeation or retention and eyes anatomy and physiology
can be found in several reviews. To penetrate the required
amount of drugs into a posterior portion of the eye is the
biggest challenge to pharmaceutical scientist due to the com-
plex physiological barrier of the eye without causing perma-
nent tissue damage. A major problem in ocular therapy in-
cludes poor drug solubility in lachrymal fluids and repeated
instillation of conventional eye drops due to drainage
through the nasolacrimal duct [1].

Topical dosage form includes conventional and novel
dosages to get maximum ocular bioavailability. Convention-

* Address correspondence to fhis author at the Department of Pharmaceu-
tics, Annasaheb Dange College of B Phamnacy. Ashta, Tal -Walwa, Dis-
t-Sangli, MS, India, 415301, E-mail: pkpawa80@yahoo.com

2589-9775/19 S65.00+.00

6sm

al dose forms show loss of drugs via nasolacrimal drainage
that leads to poor ocular bioavailability such as a solution,
suspension and ointment [2]. Novel drug delivery systems
for ophthalmic applications such as ocular inserts [3], nano-
particles [4], nanoemulsion [S], nanocapsules [6] and lipo-
somes [7] have been developed to prolong the residence
time and improve the bioavailability.

Another issue for lower ocular bioavailability of the
drug is its less aqueous solubility. So there is a need for
greater awareness about the improvement of solubility by us-
ing different techniques like solid dispersion. complexation.
liquisolid, hydrotropy. sonocrystallization, self emulsifying
method, spherical agglomeration. Among the above dis-
cussed various enhancement techniques; a nanosuspension
is one of the versatile techniques used to overcome the solu-
bility problem. Recently, nanosuspension, the submicron col-
loidal dispersion of discrete particles. has been stabilized us-

© 2019 Bentham Science Publishers
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RL100 Based Moxifloxacin Hydrochloride and

Ketorolac Tromethamine Combination Nanoparticulate System
for Ocular Drug Delivery
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Abstract: Background: Bacterial conjunctivitis is a serious ocular infection if left
untreated. It is caused by several species of bacteria like pseudomonas, staphylococcus and
mycobacterium.

Objective: The present investigation explores the development and characterization of
moxifloxacin hydrochloride and ketorolac tromethamine combination loaded Eudragit RL
100 nanosuspension for ocular drmg delivery in order to overcome the problems associated
with conventional dosage forms.

Methods: The P prepared by nanoprecipitation technique showed successful
entrapment of both water-soluble drugs in the polymer matrix indicated by their %
entrapment efficiencies.

Results: Formulations showed a mean particle size <200nm with narrow size distribution
and positive surface charge due to the presence of quaternary ammonium groups of
Eudragit RL100. FTIR study revealed compatibility among the components, while a
reduction in the crystallinity of formulation was observed in the PXRD study. The release
of both the dmgs was found to be sustained in nanosuspension as compared to commercial
eyedrops. Ex vivo studies showed increased transcorneal permeation of drugs from
nanosuspension, where approximately 2.5-fold and 2-fold increase in the permeation was
observed for moxifloxacin hydrochloride and ketorolac tromethamine, respectively. The
formulation was stable at 4°C and room temperature.

Conclusion: Due 1o their sustained release, positive surface charge and higher transcorneal
permeation, this will be a promising ocular drug delivery.

Keywords: Drug combination, eudragit RL100, ketorolac tromethamine, moxifloxacin hydrochloride,
nanosuspension, ocular drug delivery.

1. INTRODUCTION

Ocular drug delivery is a challenging task due
to the unique anatomical, physiological and

*Address correspondence to this author at the Department of
Pharmaceutics, Annasaheb Dange College of B Pharmacy,
Ashta, Tal -Walwa, Dist.-Sangli-415301, MS, India;

Tel: 976486067 3; E-mail: pkpawar80@yahoo.com

2211-7385/20 $65.00+.00

biochemical features of the eyes. The presence of
various barriers prevents the passage of foreign
substances as well as drugs into the eyes [1]. Ocu-
lar pathological conditions requiring drug delivery
to the anterior segment of the eyes are frequently
treated with topical instillation of eye drops. Most
of the ophthalmic dosage forms are available in
the form of solutions for the ease of formulation
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ASSESSMENT OF PERMEABILITY BEHAVIOR OF BERBERINE CHLORIDE
ACROSS GOAT INTESTINAL MEMBRANE IN PRESENCE OF NATURAL

ORIGINAL RESEARCH ARTICLES

BIOPOTENTIATOR CURCUMIN
Sarika Narade** and Yogesh Pore®
(Received 03 October 2019) (Accepted 16 July 2020)

ABSTRACT

The present study investigates the influence of co-administration of different concentrations (2, 6, and
10 mg) of curcumin on goat intestinal permeability of berberine chloride (BBC) using Franz diffusion cell.
Data obtained in triplicate from permeability studies were used to calculate percentage cumulative drug
release (% CDR), apparent permeability (Papp), flux {(J) and enhancement ratio (ER). Co-administration
of 6 mg concentration of curcumin with BBC was found to be optimum to enhance the permeability of
BBC up 10 23.92 = 0.78 % CDR, over control (8.49 = 1.45 % CDR). At the optimized concentration of
curcumin, permeability characteristics were improved significantly compared to conirol. The present
study reveals the beneficial effect of co-administration of curcumin (6 mg) to promote membrane perme-
ability of BBC which would be expected to imp its Di ilability, thereby therapeutic efficacy. The
effect could be attributed to curcumin-mediated inhibition of intestinal efflux pump P-gp, acting as an

\absorplion barrier for BBC.

v

Keywords: Berberine chloride, permeability studies,
curcumin, biopotentiator, co-administration

INTRODUCTION

The natural product berberine chloride (BBC) is a
protoberberine alkaloid, having diverse and promising
pharmacological actions. It is most widely used
since thousands of years in Ayurveda and traditional
Chinese medicine for its antiprolozoal, antidiarrheal
anti-inflammatory and antimicrobial properties. Recent
research has reported that BBC possesses potential
therapeutic effects such as antidiabetic, hypolipidemic,
anlticancer, anliarrhythmic, antifungal, neuroprotective,
as well as an anti-atherosclerotic action and improves
treatment of polycystic ovary syndrome, Inaddition, BBC
has altracted greal interest due o its wide therapeutic
applications, cost economy and low toxicity profile’>.

However, its oral use has been restricted greatly as it
exhibits extremely low andvariable plasma concentrations
having very poor oral bioavailability (less than 1 %)?%. The
low oral bioavailability of BBC might be due 1o its poor
absorption (56 %) and intestinal (43.5 %) as well as hepatic
(0.14 %) presystemic metabolism®. In addition, drug self-

aggregaltion, decreases solubility in the gastro-intestinal
tract, thus, limiting oral absorption of BBC”. The low
offective permeability coefficient (P, 0.178 x 10 cm/s
across the rat intestinal mucous membrane) resulting in
poor permeability®, log P value -1.5°% and hepatobiliary
re-excretion are major attributions to the poor absorption
of BBC®. Further, one of the major influencing reasons
for poor permeability of BBC is the presence ol intestinal
multidrug efflux pump P-glycoprotein (P-gp) that acts as
an absorption barrier for BBC by active transport of BBC
back again into the intestinal lumen and thus, it lowers
its permeability as BBC is a substrate of P-gp'°.,

Thus, the potential therapeutic uses of BBC have
declined significantly due to its low oral permeability and
accordingly bioavailability even though it possesses a
variety ol pharmacological activities. Thus enhancement
in the permeability and accordingly bioavailability of BBC
seems to be a major challenging task to overcome the
problem. This can be solved by effectively limiting the
activity of the absorption barrier P-gp.

Till today, to improve permeability and bioavailability
of BBC, some studies have explored the use of intestinal

y, Karad- 415 124, Maharashtra, India
y, Ratnagiri - 415 612, Maharashtra, India
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“Department of Ph ical Chemistry, G College of Ph
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FORMULATION, OPTIMIZATION, AND IN VITRO EVALUATION OF POLYMERIC
NANOSUSPENSION OF FLURBIPROFEN

Vol 12, Issue 11,2019

PANKA] JADHAV'*, ADHIKRAO YADAV?

‘Department of Pharmaceutics, Annxaheb Dange College of B Pharmacy Ashta, Sangli, Mah India. *Gourt i of
Pharmaceutical Ed: and Re , Satara, Mal a, India, Email: pankajjadh il.com

Received: 12 September 2019, Revised and Accepted: 15 October 2019

ABSTRACT

Objective: At present, more than 40% of drugs are poorly water-soluble that leads to reduced bioavailability. The objective of the present
investigation was to overcome the fssue of poor aqueous solubility of drug: therefore, stable flurbiprofen (FBF) nanosuspensions were developed by

nanoprecipitation method.

Materlals and Methods: Based on particle size, zeta potential, and entrapment efficlency, the pol;

system of met

E15 and poloxamer 188 was used effectively. The prepared k
electron mi py. differential it
potential. dissolution profile, and stability.

Results: The resultant FBF nanosuspensions depicted particies in size range of 200400 nm and were p

were d for Fourter f
Y. powder X-ray

infrared spemnscopy. transmission

particle size, zeta

lly stable. After the

crystallinity of FBF was slightly reduced in the presence of exciplents. The agueous solubility and dissolnuan rate of all FBF nanosuspensions were

significantly increased as compared with FBF powder.

Conclusion: This investigation demonstrated that nanoprs isa

of FBF with

significant Increase in its aqueous solubility.

ing method to develop stable pol

N N.
Y 2 F preay % ¥

® 2019 The Authors. Published by Innovare Academic Saences Pvt Ltd. Thisis an open access articl punder the CC BY license (http:/ /creativecommons,
org/licenses fby/4. 0/) DOL hitp: //dx.doLorg/10,22159/aipcr 201951211 1.35670

INTRODUCTION

The large number of active pharmareutical ingredtents emerging from

drugs such as Rapamune (sirolimus) and Tricor (fenofibrate) are
already successfully marketed [16]

p (FBF) B a phenyhlkanoic acid derivative (Fig 1),

the drug discovery process exhibits poor aqutvus resulting
in a low dissolution rate and oral b (12] bill 1
dissol and permeabll nfd.rngsare te-llmiting p. « for

its oral absorption [1,2]. Various p al and p |
parameters of drug affect the unl bloavallablluy of drugs [1.2]. Size
T of drugs imp: oralb of drug by
itseffective surface area and thus luk and dissol
rate of drugs [1.2]. High log p value and molecular welght of the
substance are important factors regarding nanosuspension of less
aqueous solubility of drugs [2]. Nanosuspension is the novel approuh
to overcame the problem of low di rate and comp

oral bioavailability and reduce the dellvery lssues by maintaining the
drug in preferred crystalline state [3-8]. Nanosuspension signifies
sufficient safety and efficacy [4-6]. According to Nernst-Brunner
diffusion layer model, the pecipheral layer of the solid particle
gets saturated by small portion of an adjacent solvent. Afterward
steady-state mass transfer takes place into the bulk solution [8-12].
The formulation can be achleved by top-down (fracturing larger
particles to smaller particles) or bottom-up (generation of smaller
particles by predpitation at molecular level) approaches [1,9-
13]. Nanoprecipitation is one of the promising techniques for the
development of nanosuspension of low water-soluble drug molecules
(14). However, particle agglomeration and crystal growth due to Van
der Waals forces or Ostwald ripening can be prevented by additon
of one or more stabilizer (s) [lS] The selection of polymers and
stabliizers Is very crudal In the develop of

Hydroxypropyl methyicellulose E15 (HPMC E15) and polaxamer 188
(Pluronic F68) are steric stabilizers provide stabilized dispersion
by steric hindrance [1,13]. Nanosuspension formulations of several

L1

anti y and d as Biopharmaceutics
Classification System Class 11 drug due to its practical insolubility in
water fts oral bioavallability ks affected by low agueous solubility
having pKa value ~ 4.03. The high log p value of FBF Is an Important
feature in the d ofitsn [17,18].

This study was focused to develop stable polymeric nanosuspension
for of and oral bi lity of FBE. The
solldification of formulations was carrled out by freeze-drying.

MATERIALS AND METHODS
Materials

FBE, HPMC E15, and poloxames 188 (Pluronic F68) were kindly gifted
by Sun Pharma Py, Ltd, Ahmednagar. Polyvinylpyrrolidone K30 (PVP
K30), polyethylene glycol 6000 (PEG 6000), and sodium dodecyl sulfate
(SDS) were procured from BASF Ltd. All used supplementary chemicals
and rvagms were of auzlynral grade and wtilized without additional

bie distill d during the ] work.

Methods

Screening of stabilizer based on settiement voiume ratio

To select the optimal stabilizer, the FBF (0.5% w/v) nanosuspensions
were prepared using different stabilizers (0.5% w/v) such as PVP K30,
PEG 6000, SDS, and poloxamer 188, respectively, by nanopredipitation
technique. The obtained nanofor were analyzed by settd
volume ratio (F) for a week, and suitable stabilizer was selected based
on the stability of the system [19].
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Opena Access Research Article
Design, Development and Characterization of Ketorolac Tromethamine
Nanosuspension Loaded In-Situ Mucoadhesive Ocular Gel

Jadhav Pankaj*", Yadav Adhikrao®
*Department of Pharmaceutics, Annasaheb Dange College of B Pharmacy, Ashta, Sangll. MS, India. 416301
t Gourtshankar Institute of Pharmaceutical Education and Research, Limb, Satara, MS, India. 415015

ABSTRACT

Currently, a variety of dh ilk low b ilability after topical administration because of ical and physiological
barriers of eye, Ketorolac tromethamine (KT) is a BCS class I, potent anti-inflammatory drug. The rationale of present work was to deslan and
develop KT nanosuspension loaded in situ gel with sustained effect and greater permeability for ocular drug delivery through increased ocular
residence time of drug. KT nanosuspension loaded in situ gel was designed by using 32factorial design. Polymers and surfactant were optimized
through trial batches exhibiting better drug content (%), /n Vitro trans-corneal permeation (%) and corneal hydration {%).Optimized
formulation was evaluated for clarity, pH. gclllng capacity, rheological behavior, drug content (%), Ex-vivo trans-corneal permeation, corneal
hydration, HET CAM assay and physical stability. The resultant formul revealed viscosity, pH and drug content; as well as higher
trans-corneal permeability when compared to me marketed eye drop. Optimized formulation was found as nonirritant to eye with sustalned
eﬂ'cc! and good stability. So, current system can be considered as an cmdcm ocular drug delivery system for the treatment of postoperative
which would imps patient and ocular b

3 : K Insitu gel. corneal hydration, mucoadhesive, trans-corneal permeability

Article Info: Received 13 June 2019; Review Completed 19 July 2019;  Accepted 24 July 2019;  Available online 15 August 2019
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1. INTRODUCTION above challenge, KT nanosuspension loaded in situ gel
. . . increases ocular bioavailability, and residence time on the

Ketorolac tromethamine (KT) is a BCS class | drug having corneal surface. The rationale of present work was to design

potent anti-inflammatory activity. Chemically it is a and develop jon loaded in situ gel wnh

pyrrolizine carboxylic acid; NSAID used for the treatment of sustained effect and grearxer per bility for ¢

post-operative eye inflammation and conjunctivitis!2. Being ocular drug delivery.

water soluble agent; to formulate nanosystem is quite

difficult by entrapment in polymeric vehicle®, Generally the

basic problems for topical application in the treatment of

ocular infection is drug loss from pre-corneal surface,

conjunctival uptake due to poor bioavailability and rapid

drainage through naso-lacrimal areas*5. However, short pre- ?
NN

hall

BHE

corneal contact time combined with corneal impermeability

result in low hloavallablhty. and frequent dosmg is usually
deds, N by precipitation is the novel

drug delivery appmach for sustaining the drug in its o Ho

crystalline state?9, Selection of polymers and srablhzers are

very essential in the of Figure 1: Chemical structure of ketorolac rromethamine

avoid particle aggregation, .md crystal growth!10- a1, Design of

experiment has proven effective optimization of

formulations1911. In present investigation; formulation was

optimized by using 32 factorial design. Hence, based on
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Design and evaluation of topical solid
dispersion composite of voriconazole for the
treatment of ocular keratitis

Monali Patil’, Swati Waydande' & Pravin Pawar*?

Department of Pharmaceutics (PG), Gounshankar Institute of Pharmaceutical Education & Research, Limb, Survey no. 990, NH-4,
Satara 4150415, Maharashtra, India
* Department of Pharmaceutics, Annasaheb Dange College of B Pharmacy, Ashta, Tal. Walwa, Dist. Sangli 415301, Maharashtra,
India
*Author for corespondence: Tel - +91 976 486 0673, pkpawar80@yahoa com

Aim: The objective of present investigation was to increases solubility of voriconazole by using solid dis-
persion techniques and the development of solid dispersion-based voriconazole ophthalmic solutions.
Materials & methods: The saturation solubility of solid dispersion containing polyvinylpyrrolidene K90
(PVPK-90) was found to increase the solubility of voriconazole compare other carrier like polyethylene
glycol and Polyvinylpyrrolidone K 30 (PVPK-30). Solid dispersion of voriconazole was characterized by sat-
uration solubility, Fourier-transform infrared spectroscopy and Differential scanning calorimetry study.
Results & conclusion: The Fourier-transform infrared spectroscopy and Differential scanning calorimetry
studies of voriconazole-based solid dispersion confirmed the complete changes in original polymorphic
form of voriconazole. The antifungal assay showed that the maximum zone of inhibition was produced
from optimized ophthalmic formulation containing sodium alginate as compared with other formulations
and marketed eye drops.

First draft submitted: 29 March 2019; Accepted for publication: 30 July 2019; Published online:
29 August 2019

Keywords: Ke » MV . d rsion e transcomeal permeat .

Recently, the numbers of drugs are being poorly water soluble and highly lipophilic, resulting in a low bioavail-
ability (1]. Due to this reality, several drug candidates fail wo reach the market. About 90% of all new chemical
entitics have poor bioavailability 11). Increasing the bioavailability of poorly soluble drugs will be onc of the major
challenges for the formulation scienrists. On the contrary, to achieve the better ocular retention as well as oprimum
bioavailability, various approaches have been used. Solid dispersion has been widely used to improve drug solubility
and bicavailability of poor water-soluble drugs. Some of the existing paradigms are available in the form of solid
dispersion like ketoconazole, itraconazole, dotrimazole, terbinafine hydrochloride and miconazole. Solid dispersion
technique has been a promising and most successful method in improving the solubility and bioavailability of poorly
soluble drugs duc to its simplicity and cost-cffective. Commonly, the term solid dispersion can be defined as onc or
more active ingredients in an inert carrier matrix system in solid state prepared by using melting or solvent evap-
oration method 1]. Some of the cardicr literature provides strong cvidence abour solubility enhancement by using
suitable carriers in solid dispersion techniques like levofloxacin (2] and disulfiram |31 The conventional formulations
of the eyes are sometimes unable to treat fungal infections. Fungal keratitis is one of the main causes of ophthalmic
mycosis, accounting in some nations for more than 50% of the evidence of ophthalmic mycoses. As per literature,
fungal keratitis can lead sever corneal scarring and sometimes loss of vision if it is untreated at cardy stage (4]. Mostly,
this infection is found common in steamy regions and emergent countries (3. It is need to incorporate drug into
the novel drug delivery system. The main reason why topically applied ophrhalmic drugs are poor in vitro ocular
bioavailability is incomplete absorption owing to nasolacrimal drainage [4). Increased transcorneal preparation of a
poorly water-soluble drug may be achieved by formulating solid dispersion-based voriconazole eye drop. Some of

the examples are available which has been proof of solubility enhancement and due to this permeation increased by newlands
formulating solid dispersion method 16). Recendly, the topical roure is the ideal route of administration of antifungal press
1041554 de-2019-0021 © 2019 Newlands Press Ther. Defiv. (2019) 10(8), 481-492 ISSN 2041-5990 481
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Nanostructured lipid carriers (NLC) system: A novel drug targeting carrier M)
Lmy |
tfcal Education & Research, Dept. of Pharmaceutics, Survey no-990, Tal & Dist.-Satera, Maharashera, 415015, India
ABSTRACT
Lipid nanocarriers are developed as an al to polymeric n icles, lip and Isi Further,
i Lipid J are the second lipid carners developed 0 overcome problems

Keywor

Biosvailability

Drug targeting

Lipid nanocarriers

Lipids

Nanostructured lipid carners

pi

associated with Solid Lipid Nanoparticles and are utilized In varous therapeutic approaches. NLCs were pri-
marily considered for the delivery of lipophilic drugs but their suitability for hydrophilic drugs is now well
established. Biocompatible nature of lipids is foritsdevel asa i drug delivery. It was
found to be having superor characteristics (wtf other lipid formulations, This article describes the NLC with
respect to methods of . stability and its advantages over first generation
lipid nanoparticles. Review mainly focuses on the various (hempemnc applications of NLCs and their q:euﬁclly
for different phy: 1 Due to their biol lly non-toxic, nor ic and

nature, NLCs are going to b< the widely explored lipid nanocarrier systems,

1. Introduction

Drug targeting to various sy like ¢ y, brain tissues, ante-

Exploration of novel lipid nanoparticulate drug delivery system was
started from the production of solid lipid nanoparticles (SLNs).

rior and posterior ocular tissues [S], targeting cancer tissues in various
types of malignancies, improving the bioavailability and specificity and
reversal of multidrug resistance is investigated by utilizing NLCs as

Incorporation of drug into various by ible lipids lated at
nano range has become a promising approach of drug delivery as lipid
nanocarriers. This first generation lipid nanocarrier system was further
developed to achieve the drug delivery by numerous routes of admin-
in the of physiological complications [1]. Some
limitations of SLNs were observed by investigators which resulted into
development of new lipid carrier in 1999/2000 by Muller known as
nanostructured lipid carriers (NLCs). NLCs were developed by replacing
a fraction of solid lipids with liquid lipids to form drug incorporated
matrix. O ly, NLCs are considered as potential drug carriers due to
their bi patibility and superior formulation properties over SLNs
121
Development, characterization and establishment of efficacy of drug
loaded NLCs is now a current topic for the drug delivery and targeting.
Since most of the drugs are lipophilic in nature, their solubility in
biocompatible liquid lipids is a key factor for NLC development. NLCs

p ial lipid nanocarriers [6]. Carbone et al [7] included the in-
formation about patents on the lipid based nanocarriers where lipid
nanoparticles were developed for the targeting and treatment of various
ailments. Oral and topical therapy, brain and cancer targeting, gene
delivery are addressed.
1.1. Lipid nanocarriers

SLNs are the first generation lipid iers. These are developed
to formulate drug in solid lipids preferably by cold or hot homo-
genization technique, depending upon thermal stability of the drug.

Due to some observed limitations of SLNs like drug escape through
matrix during storage, lower drug loading efficiency, NLCs were de-
veloped. NLC formulation is based on the concept of incorporation of
drug in the mixture of varying ratios of solid lipid and liquid lipid. NILCs
were designed to obtain the less/no crystalline matrix with solidified

are explored in the drug targeting in various di core to overcome the limitations occnrred due to crystallinity of SLNs
NLCs are developed to imp the oral bicavailability of poary  core,

aqueous soluble drugs [3]. Currently, NLCs incorporated cosmetic Methods of preparation of SLNs and NLCs are not much different

products and dermal creams are marketed [4]. Formulation of drugs from each other. Cold b izati hot b i hot

into NLCs for drug ing in various di is explored widely. Isi i I i are the ly used techniq for

* Corresponding author, Dept. of Pharmaceutics(PG), Gourishankar [nstitute of Ph 1 Ed & h, Survey no-990, Tal. & Dist.-Satara, MS,
415015, India.
E-mail address: pkpawar80@ yahoo.com (P, Pawar).
hitps//dol.urg/10,1016 /), | ddst. 2019.02.017
| 28 2018; d in revised form 6 February 2019; Accepted 17 February 2019
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ABSTRACT

The am of the present work was to P of an berb chlonde, m
preseuce and sbsence of bioenhancer quercetin @ goat xm:ﬂme using Franz diffusion cell. A 3° full factorial design
approach was cmployed to inv umgm: the effect of mdependent variables such as the concentration of bioculancer
(X)) and pr time. (X)) ou dent variable %o lative drug release (Yo CDR) (1) using design expert
software. The efféct of queretin was examitied at three different Jovels of grebrestment e (30,45, and 60 miates)

bility ok

g’-"l"‘?""m o and at three differen conssotrtions (2 6, and 10 me) on goat incetine. The appareat pemneability (P,), B (. i
bm‘g:' ::,:m ratio (ER) were d ined. Fusther, a1 vino aut activity of optimized batch was perfe

vanious cmcer cell lmeys K362, A459, und Hela Dunng pretrentment studses, it was observed that an fncrease in Ilm
concentration of quercetin )uided a positive effect on % CDR while the increase m pretreatment time by quearcetin
had a detimental ¢ffect on % CDR. When goat intestine was pre-treated for 30 minntes with 10 mg of quercetin,
20.91% =+ 1.66% CDR was obtained while the nunimaum value of 17.45% = 2.12% CDR was olucn:d at 2 wg
quercetin pre-treated for 60 mimtes. [n vitro anti actaty of d bateh d

effect o compared with parent drug. In 1 1 could be fully utslized os bioenl: 10 mprove
ex o permeability of berberine chloride, which wonld be expected to improve its bicavailability and reduce the dose
resulting i improved patient compliance,

full actorial design, ex o

permeability study: in virro
Anticancer activity.

INTRODUCTION

compounds. Poor membrnne permeability of drug is artributed
Poor membrane permeation is one of the major governing i

to certain physi prop like low nolag

factors for incomplete oral bioavailability of drugs (Aungst 1993;
Savla et al., 2017). About 40% of new chemical entities developed
in dne phammaceutical induswy and more than §0% of dmug
m h and dev pipeline fals because of
solubility problems. At present, about 40%6 of an immediate release
oral drugs in the market are practically Tuble (Kawal etal.,
2011: Savjani ot al., 2012). 'I'hc soluhllnv and permeability of drug
lecule can be d wath its absorp profile.
Pemmesbility through the gastrointestinal tract is the
rate-limiting step for delivering macromolecules and very polar

"Carvespondmg Author

Yogesh Pore, Depariment of Pharmaceutical Chemistry, Govermment
College of Pharmacy, Ramaguy, India.

E-menl: dryogeshpore @ rvediffmail. com

partitioning, highly polar surface area. high molecular mass,
substantial number of hydrogen bonding fimctional groups. etc.,
or efffux of drug back into intestinal lumen due to presence of
secretory transporters which may include P-glycoprotemn (P-gp)
and possibly others (Aungst, 2000). In addition to these, as per
“Lipinski’s rule of 5,” if the calculated log P of the drug is more
than § and the molecular mass is more than 500, then that drug
has poor absorption or penmeation (Lipinski ef al,, 1997). For
oral and intestinal absorption of the drug, the ideal value of log
P is 1.35-1.8. Negative value means the drug is more hydrophilic
in nature, and thus poorly permeable and bioavailable (Kokate
ot al., 2008). Poorly permeable and bioavailable dmgs remain
zub-ﬂmnpcum ih a given dose of drug never reaches to systemmc

1ts biological effect after freq high-dose
admlmsn'auon In such cases, dose escalation would be required
which may lead to gastromtestinal toxicity. and thus a reduction m

© 2019 Narade aud Pore. This 1 an open acoess article distnbuted under the terms of the Crentive Commons Attmbation 4 0 International License

(hitps // creativecommons org/heensesby/d 0
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POCIl; Mediated Syntheses, Pharmacological Evaluation and
Molecular Docking Studies of Some Novel Benzofused Thiazole
Derivatives as a Potential Antioxidant and Anti-inflammatory
BENTHAM  Agents
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Dattatraya G. Raut'"’, Sandeep B. Patil’, Prafulla B. Choudhari’, Vikas D. Kadu', Anjana
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wadi, Kolhapur-416013. Maharashtra, India

ARTICLEHISTORY

Received: July 10,2019
Reviad Ociobie 18, 2010
Acaeptod: Oember 25 2019

DOF
102574222 1279631 36661 91 1 18100520

@ CrossMark

Abstract: Background: The present research work is focused on the development of alterna-
tive antioxidant and anti-inflammatory agents. The review of the literature reveals that many
benzofused thiazole anal have been used as lead molecules for the design and devel-
opment of therapeutic agent, including anticancer, anti-inflammatory, antioxidant and antivi-
ral. The synthesized benzofused thiazole derivatives are evaluated for in virro antioxidant,
anti-inflammatory activities and molecular docking study. Thus, the present research work
aims to synthesize benzofused thiazole derivatives and to test their antioxidant and anti-
inflammatory activities.

Objective: To design and synthesize an alternative antioxidant and anti-inflammatory agents

Methods: The substituted benzofused thiazoles 3a-g were prepared by cyclocondensation re-
action of appropriate carboxylic acid with 2-aminothiophenol in POCI; and heated for about
2-3 h 1o offer benzofused thiazole derivatives 3a-g. All the newly synthesized compounds
were in virro screened for their anti-inflammatory and antioxidant activities by using a
known literature method.

Resuldts: At the outset, the study of i vitro indicated that the ¢ ds code 3¢, 3d and 3e
possessed distinct anti-inflammatory activity as compared 0 a standard reference. All the
tested compounds show potential antioxidant activity against one or more reactive (H,O,,
DPPH. SO and NO) radical scavenging species. Additionally, docking simulation is further
performed to the position of compounds 3d & 3e into the anti-inflammatory active site to de-
termine the probable binding model.

Conclusion: New anti-inflammatory and antioxidant agents were needed; it has been proved
that benzofused thiazole derivatives were 3¢, 3d and 3e constituted as an interesting template
for the evaluation of new anti-inflammatory agents and an antioxidant’s work also may pro-
vide an interesting template for further development.

Keywords: POCI;, benzofused thiazoles, antioxidant activity, anti-inflammatory activity, pharmacoki-
netic study, molecular modeling.

* Address correspondence to this author at the Organic Chemistry Research Laboratory, School of Chemical Sciences, Punyashlok Ahilyadevi
Holkar Solapur University, Solapur - 413255, Maharashtra, India; Tel: 7387319028; E-mail: dattaraut2010@gmail.com
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EVALUATION AND COMPARISON OF
ANTIDEPRESSANT ACTIVITY OF
MARKETED AYURVEDIC FORMULATIONS

Mr.G.S Patil*, Dr. N. S. Naikwade!

www.jetir.org (ISSN-2349-5162)

* Assistant Professor, Department of Pharmacology, Annasaheb Dange College of B.Pharmacy. Ashta
(Sangli), Maharashtra, India-416301.

1. Professor and Head. Department of Pharmacology. Appasaheb Birnale College of Pharmacy, Sangli,
Mabharashtra, India-416416.

ABSTRACT:

Depression is referred as an affective disorder which is described by alteration in mood, absence of interest
mn the surroundings, psychomotor retardation and melancholia. The aim and objectives of present research
work 1s to assess the antidepressant activity and compare the effectiveness of marketed Ayurvedic
formulations in mice by using Despair Swim Test and Tail Suspension Test and also estimate the
concentration of Nor adrenaline from mouse brain by using Photoflurimeter. The experimental design for
present work was the animals were divided into 08 groups and each group contains 06 mice and by using
per oral route for 14 days of treatments the Immobility Period was noted on First, Seventh and Fourteenth
day.

Forced Swim Test: Group I Control it contains distilled water having dose 10 ml / kg , Group II Standard
(Imipramine), dose -15 mg / kg, Group III Formulation A having dose 1.3 ml/ kg, Group IV Formulation
B dose -1.56 ml / kg. Tail Suspension Test: Group V Control it contains distilled water having dose 10 ml
/ kg, Group VI Standard (Imipramine), dose -15 mg / kg, Group VII Formulation A having dose 1.3 ml /
kg, Group VIII Formulation B dose -1.56 ml / kg. The conclusion of present studies are Formulation A
and B possess significant antidepressant activity and Formulation B is highly effective as compared to
Formulation A as observed in two models which are employed in this study. However, the precise
mechanism of action by which the plants in the formulations shows the antidepressant like effect are not
completely studied. So the further additional studies are necessary to isolate the exact active chemical

constituents which are responsible for antidepressant action.
KEYWORDS: Depression, Antidepressant drgs, Forced Swim Test, Tail Suspension Test.
INTRODUCTION:

Depression is referred as an affective disorder which is described by alteration in mood, absence
of interest in the swroundings, psychomotor retardation and melancholia"! Depression belongs to
heterogeneous group of mental disorder which is considered by extreme exaggerations and
disturbance of mood, which adversely affect cognition and psychomotor functions®! The main
symptoms of depression are due to functional deficiency in concentration of monoaminergic

neurotransmitters like Dopamine, Nor adrenaline, Serotonmnin the brain. Those drugs which increases

JETIR1908577 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 735
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Production and Quantitative Analysis of Trehalose Lipid
Biosurfactants Using High-Performance Liquid

Chromatography

Harshada L. Patil' - Amit P. Pratap'
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© 2018 AOCS

Abstract  Trehalose lipids (THL) are glycolipid biosur-
factants having a wide range of biomedical and environ-
mental applications. Low yield, high purification cost, and
the absence of a valid analytical method hinders their appli-
cation. Hence, in the present study a simple, rapid. and reli-
able isocratic high-performance liquid chromatography
(LC) method was developed for the identification and
quantification of trehalose lipid biosurfactants from Rhodo-
coccus erythropolis. THL having a minimum surface ten-
sion of 24 mN m™' and a critical micellar concentration of
25 mg L' were produced using hexadecane as a substrate.
A standard was developed from the crude THL mixture
using thin-layer chromatography and column chromatogra-
phy and its structure was confirmed using infrared spectros-
copy, mass spectroscopy, and 'H NMR. A high
performance liquid chromatography (HPLC) method for
quantitation was developed using a CI8 column with
water/acetonitrile (80:20) as the mobile phase at a | mL
min~' flow rate and UV detection at 208 nm. This method
was validated according to International Conference on
Harmonization guidelines for linearity, precision, accuracy,
robustness, LOD, and LOQ. This method was found to be
linear over the range 10-50 pg m L' (2 =0.99801), pre-

cise, accurate, and robust. This method can detect

Electronic supplementary material The online version of this articke
(don:10,1002/jsde.12158) contains supplementary material, which is
available to authorized vsers.

24 Amit P. Pratap
amitpratup0101 @ rediffmail.com

' Deg of Oils, Oleachemicals and Surfactant Technology,
Institute of Chemical Technology, Matunga, Mumbai
Muharashtra, India

J Surfact Deterg (2018)

minimum 3.2 pg mL™" and quantify minimum 9.2 pg mL™"
of THL. Standards were developed from R. ervthropolis,
broth and purified standard trehalose 6,6'-dimycolate from
Mycobacterim bovis, having the same retention time of
2.0 min. The yield was calculated from the calibration
curve and was foundtobe 25 g L™

Keywords HPLC - Trehalose lipids - Biosurfactants -
Surface tension - CMC - Validation

J Surfact Deterg (2018).

Introduction

Biosurfactants are biomolecules synthesized by micro-
organisms, consisting of both hydrophilic and hydrophobic
moieties. Biosurfactants reduce surface and interfacial ten-
sion between interfaces. Glycolipids, which are monosac-
charides or disaccharides acylated with long-chain fatty
acids or hydroxyl fatty acids, are the most common among
biosurfactants. Rhammnolipids, sophorolipids, mannosyler-
rythritol lipids, and trehalose lipids (THL) are glycolipids
that differ in sugar residue in their structure (Fracchia,
Cavallo, Martinotti, & Banat, 2012). THL contain trehalose
a nonreducing disaccharide, which has two glucose units
linked by the «-1,1-glycosidic linkage. Mycolic acids are
estenfied at the C6 position of cach glucose. THL also
occurs as mono-, di-, tri-, tetra-, hexa-, and octa-acylated
derivatives of trehalose and succinoyl THL (Franzetti, Gan-
dolfi, Bestetti, Smyth, & Banat, 2010). The most reported
trehalose lipid is trehalose 6,6'-dimycolate (TDM), which
is an o-branched chain mycolic acid esterified at the C6
and C'6 positions of each glucose.

WILEY AOCS&
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| Harshada Patil and Amit Pratap

Studies on Emulsification Properties
of Glycolipids Biosurfactants

Microbial biosurfactants consists of hydmphilx and hydmplnb-c
moieties in its and are

snonen und Potyﬁspasna&ndex wurden durch dynamische

Glymlipnd class of b-oswladams has wide range of surface and
activity and emulsoon

g von THL und SL hatten
einen i durch von 422nm und
625 nm, wihrend die Emulsionen von MEL und RL einen Tropf-
von 1923 nm bzw. 2245 nm aufweisen. Die

The .
stability of the Glycolipids Tmhqlose lipids (THL),

thritol lipids (MEL), pids (SL) and i (RI.) st aller chten Glykolipidtenside hatten unm
were investigated using fi rqmd paraffin (hydrowbon source) guten Polydispersitdtsindex und &n negati P

and sunfl ofl (veg source) as | phobic source by was auf liche A di in der Ph i ik
UV spectroscopy. Emulsification activity and stability are in the  und in der Industrie- und Umwelttechnik hind:

order THL > MEL > SL > RL. The stability as a function of the

temperature in the range of 20 C-80°C is in order THL > SL > ich | Glycolipids i ivitdt, Emul-
MEL > RL. The effect of pH was studied using buffers of acidic  sionsstabilitit

and basic pH. It was observed that RL and SL had excellent

emulsification activity at pH 8 while the activity of trehalose li-

pids and mannosylemythritol fipids was not affected by pH. Sim- | |ntrodudion

ilar effect of various concentrations of salt (NaCl) was studied;

THL and MEL emulsion were very resistant to ion of  Bicemulsifiers and biosurfactants (BS) are amphiphilic bio-

salt but the stability of SL and RL emulsion decreased with in-
creased salt concentration. Average droplet diameter of emul-
sion and the polydispersity index were determined by dynamic
light scattering. The emulsions of THL and SL have smallest dro-
plet diameter of 422 nm and 625 nm, while emulsions of MEL
and RL have a droplet size of 1923 nm and 2245 nm respec-
tively, Emulsions of all investigatesd glycolipid surfactants had
good polydispersity mdex and neganve zeta powmal. suggest-
ing their possible app inp in-

malecules containing hydrophilic and hydrophobic moiety
[1] and are therefare able to display a variety of surface activ-
ity like emulsification, dispersion, dissolution, solubiliza-
tion, wetting and foaming. Bioemulsifier and biosurfactant
have advantages in comparison with chemically derived sur-
factants. These advantages include non toxcity, biocompat
ibility, biodegradability [2], effectiveness at extreme tempera-
tures, pH, salinity, and at low concentration,

dustrial and environmental te:hmques.

tuenlinid biocir; 1

Key words: ion, g! ifying ac-
tivity, emulsion stability

b alinid.

von
den, Die Mole&ule mikrobieller Biotenside bestehen aus hydro-
pluien und hydrophoben Anteilen und werden von Mikroor-
Iit. Von den Bi iden haben Giykolipid

ts have a higher molecular weight than bio-
surfactants and are polymers of polysaccharides, lipopoly-
saccharides, proteins or lipoproteins [3] Based on the type
of the hydrophilic part, biosurfactants are classified into the
four categonies glycolipids, fatty acids type, lipopeptide and
polymer type [4]. Among these biosurfactants the glycolipid
type biosurfactants are most intensively studied because
their production yield is much higher than that of the other
types of biosurfactant. Glycolipid biosurfactants are treha-
losc hpnds mannosylerythritol lipids, sophorolipids and
5].

tants have numerous applications in medicine
as anti- -cancet, :mu microbial, anti-viral, anti-adhesive and
. in cosmetics and food industry,

in ;gnm]mm pclmlcum industry and in microbial en-
hanced oil recovery (MEOR] [6]. Glycalipid biosurfactants
consist of carbohydrate group joined to fatty acids or hydro-

eine breite Palette von Oberflachen- und Grenzflach i
schaften. Die Emulgierfahigkeit und lsi bilitat der Gly
colipide Trehaloselipide (THL), Aerrythritollipide (MEL),
phorolipide (SL) und Rh lipide (RL) wurden unter Ver-
g von flissigem Paraffin (Koh! quelle) und
b il (pflanzliche Quelle) als hydrophobe Quelle
mittels UV-Sp P cht Fiir die Emulgi ﬂhig~ xyl fatty acid
keit und Isi bilitst ergibt sich folgende Reih

THL > MEL > SL> RL, Die Stabifitét im Temperaturbereich von
20 C-80 C hat folgende Reihenfolge: THL > SL > MEL > RL.
Der Einfluss des pH-Werts wurde unter Verwendung von Puffer
im sauren und basischen pH-Bereich untersucht. Es wurde beo-
bachtet, dass RL und SL bei pH 8 eine ausgezeichnete Emulgie-
rungsfahigkeit hatten, wihrend die Fihigkeit von THL und MEL
nicht durch den pH-Wert beeuﬂusn wuvdtm Ein dhnlicher Ein-

fluss von hied (Nacl

umen) wuu!e studerl, THL- und SL-Emulsionen blieben bei
i smbil hing: die Stabilitat

der SL-und RL ls d lzk ab-

nahm. Der duvd\sdmmhdle Tldp'chendur(hmessev der Emul-

Trehalose lipids (THL) biosurfactants are commonly pro-
duced by Rhodococcus, Comybacterium, Mycobacterium spe-
cies, They consist of the disaccharide trehalose which is con-
nected by ester bond to an u branched fhydroxyl long
chained fatty acid. (mycolic acid) [7). Mannosylerythritol li-
pids (MEL) are produced by the yeast species Psedozyma, P.
rugulosa, Paphidis and P. antarctica. Mannosylerythritol Li-
pids consist of 4.0-f-D mannopyranosyl-D-erythritol con-
nected to two medium length chains of fatty acyl ester.
Sophorolipids (S1) are commonly produced by Candida
hombicola and Candida apicola, Sophoralipids consist of two
major types, acidic sophorolipids and lactonic sophorolipids.
Aadic sophorolipids have a free carboxlic group in fatty acid

Tenside Surt. Det, 54 (2017) 4 @ Carl Hanser Publisher, Munich 315
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Abstract

Daily cleansing does not remove dead epithelial cells and
1mpunties which are trapped m pores of skin. These dead cells
and impurities affect the skin life if it trapped in pores of skin
resulting the less life of skin, problems of Acne and
blackheads. Solution of these problem is use of face scrubber
ones or twice in week which is exfoliating, mild and

natural traditional ingredients,

Generally face scrubber contains crushed seeds for removing
dead cells of skin but that crushed seeds are not uniform in
size and finely crushed particles causes for skm crashes or
damage. To overcome this problem we replace the crushed
seeds with granules or beads which removes the dead cells
from pores of skin safely and without damaging the skin.

The mild mico beads face scrubber contains Gram flour,
aloevera, sugar, starch, milk, Skin care oil etc. in this
scrubber-beads are outer cover with Gram flowr and mside is
oil. When we massage with this beads outer layer are exfoliate
dead skin and black heads and inside oils is spread on skin
which will help to growth of new fresh cells. The result is ever
youthful and fresh look.

Key words: Mild, Biodegradable wicro beads, Nawral,
exfoliating, vouthful and fresh look

Introduction

Face skin is the major part of the body, which indicates the
health of an mdividual. It consists of matenals such as ammo
acids, lipids and carbohydrates etc so that a balanced nutrition
is required for the skin to keep it clear glossy and healthy
“Mild Natural Biodegradable Micro Beads Face Scrubber” is
face scrubber with traditional mgredients in new format, In
this scrubber we Replacing crushed seeds with granules or
beads in scrubber which contain immer layer of oil which is
essential for skin and outer is traditional material gram flour,
milk, trmeric and sugar which is bio degradable and natural
ingredients which was use traditionally as a cosmetics.
Marketed face scrubber content crushed seeds as a scrubbing
material which damage the skin and due to this skin imtation
problem are faced by all type of skin. To overcome this
problem we replace crushed seeds by micro beads which are
uniform in size and round 1 shape. When beads are rubbed on
skin it gives soft feel to skin if in any case damage takes place
then it will recover by inner part of beads which is oil and
reduce skin damaging

In the present scenario, its need remedy for skin care without
side effects. “Mild Natural Biodegradable Micro Beads Face
Scrubber” opened the way to formulate cosmetics without
harmful effect, which can impart the required properties to
remove dead cells from skin pores. This formulation can be
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