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Formulation and In -Vitro Evaluation of Flutrimazole Microspheres Loaded Transdermal Gel

Kamjula Matha Priya'l, Dr. S.Sujatha2
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Abstract

Flutrimazole is a wide-spectrum antifungal drug. It is used for the topical treatment of superficial mycoses of the skin.
Flutrimazole is an imidazole derivative. Present study was aimed to formulate and evaluate microspheres loaded
transdermal gel containing Flutimazole as a model drug by employing Xanthan gum, Methocel K4M and Methocel K15M as
polymers microspheres were prepared by using aqueous ionotropic gelation method. Different polymers, different drug to
polymer(s) ratio(s) and other parameters were screened to study their effects on properties of microspheres and to
optimize each parameter. The microspheres obtained were subjected to preformulation studies like bulk density, tapped
density, angle of repose, carr’s index, hausner’s ratio the results obtained were with in the limit.The microspheres were
characterized by Percentage yield, Drug entrapment efficiency, Particle size analysis, then the optimized microspheres
formulation F8 were incorporated into the gel prepared with Methocel K100M, Sodium CMC and Guar gum as polymers
and was evaluated by parameters like Visual inspection , pH measurement , Spreadability studies , Viscosity and in-vitro
drug release by using franz diffusion cell for results from the diffusion results FG4 showed maximum percentage drug
release of 96.85 hence it was considered as the optimized formulation.

Keywords: Flutrimazole, ionotropic gelation method,transdermal gel, Xanthan gum, Methocel K4M, Methocel K15M,
Methocel K100M, Sodium CMC and Guar gum.

Article Info

*Corresponding Author

Kamjula Matha Priya,

Department of Pharmaceutics,
Narayana Pharmacy College,

Nellore, Andhra Pradesh, India-524003
mathapriyareddyk@gmail.com

Article History: Received 26 June 2023, Accepted 09 Aug 2023, Available Online 15 Sept 2023

©2023 Production and hosting by Asian Journal of Chemical and Pharmaceutical Research. All rights reserved.

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

Citation: Kamjula Matha Priya, et al. Formulation and In -Vitro Evaluation of Flutrimazole Microspheres Loaded Transdermal
Gel. A. J. Chem. Pharm, Res., 2023, 11(1): 25-31.

CONTENTS

S [ 12T LV e (o e e UL e S R Rt SRR SR e, o PRy N R i TR LR 26
2 NMEEOAOIOBY: v e o twie sisioicare win's siais §ia0s €578 o5 81010 ST Sule 98 578w/ 4018 VRN TS sjoie g5ai whartas'eiajo aie s aierw ate wlcn siuin i 3inie 29 26
3 RO ANt DISCUSSION . « v o cisve v oinomaioia o sm snin sioin wisisais/sais § 556 6008 § e hin 887 oo oala/e s 4 4Wias 8/3s widiu sTth #ioie wra s wioe iminss 28
B COTEIIEIINN - oo svwo s svuie $/6is 08 Siwi b iaarrs v aie s arals sous wibie wom @ ore ¥ s plasd o408 WI-E768 Saia EioTH Binlie ¥a/m = SR ATEls o' ieie 30
B BRI IS, .« o oe e s it inis ST 504 o e e85 MR B s Fipls Paraaite aase wlele Wike BORBUE m el we e b0 hcaia nn o i A EI S SR 30

Pmum
NARAYANA PHARMACY COLLEGE
NELLORE - 524 002




Rabbani Sk et al,, Future ]. Pharm. Health. Sci. 2023; 3(1): 37-45
ORIGINAL ARTICLE

- ~ FUTURE JOURNAL OF PHARMACEUTICALS AND
Pharma Springs
(WP osiicarion HEALTH SCIENCES

Published by Pharma Springs Publication ~ Journal Home Page: https://pharmasprings.com/fiphs

Formulation and Evaluation of Capecitabine Microspheres for
Colorectal Cancer

Rabbani Sk'1, Sujatha S!, Kudipudi Harinadha Baba?

1Department of Pharmaceutics, Narayana Pharmacy College, Chinthareddy Palem, Nellore - 524003,
Andhra Pradesh, India

2Department of Pharmaceutical Analysis, Narayana Pharmacy College, Chinthareddy Palem, Nellore -
524 003, Andhra Pradesh, India

Article History: ABSTRACT @ ‘

Received on: 15 Nov 2022 : Jes ;
Revised on: 07 Dec 2022  The present study aimed to formulate and evaluate Capecitabine micro-

Accepted on: 08 Dec 2022 spheres for colorectal cancer, reduce dosing frequency, and improve patient
compliance. Microspheres were prepared by emulsion solvent evaporation

Keywords: using polymers like ethyl cellulose (E.C.) and HPMC K-100 in different ratios.

The prepared microspheres were evaluated for flaw properties, percentage
Colorectal Cancer, yield, drug entrapment efficiency, and in vitro dissolution studies. Results
Microspheres, showed that as the concentration of polymer ratio increases, it affects the par-
Controlled Release ticle size, percentage yield, and drug release from the microspheres. The per-

centage yield of F6 microspheres was up to 95.13%. The release study was
done with simulated intestinal fluid (SIF - pH 7.4) for 24 hours. It showed
that the drug was protected from being released in the physiological environ-
ment of the intestine and efficiently released in the colon (95.85%). The opti-
mized formulation F6 exhibited the drug release in a sustained manner arid
following zero order, non-Fickian diffusion mechanism. An accelerated stabil-
ity study was carried out for the optimized formulation. The results showed
no significant changes in percentage drug entrapment efficiency, particle size,
and in vitro controlled release of Capecitabine. The surface morphology anal-
ysis formulation F6 showed a spherical structure with smooth surface mor-
phology. The prepared microspheres are promising drug delivery for sus-
tained oral administration to target the colon and provide a better kinetic pro-
file with improved bioavailability.

*Corresponding Author cause of lung cancer-related mortality with in united
Name: Rabbani Sk states, both in females and males. Colorectal drug
Phone: 7842846913 delivery, like a safe and effective therapeutic col-
Email: rabbanishaik733@gmail.com orectal cancer, will provide effective concentration
like an anti-cancer advisor at receptor sites but also
elSSN: 2583-116X pISSN: spare the traditional cells for lowered dote and low-

DOI: https: //doi.org/10.26452 /fiphs.v3i1.338 ered duration of treatment [1]. Its effective active
targeting of opioids towards the colorectal through

5@ Production and Hosted by the digestive tract (GIT) did require a shield of such
i Pharmasprings.com an opioid from degeneration and discharge within
© 2023 | All rights reserved. the stomach and intestine and afterward makes sure

sustained release inside the proximal intestines.

INTRODUCTION

Minimize a dose intensity and mitigate adverse
effects compared with conventional medicine.
Capecitabine is an orally administered chemother-

Colorectal cancer has be
cancer killer as a whole, a
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ABSTRACT
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Revised on: 26 Jul 2023
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Herbal medicines are used for their safety, efficacy, cultural acceptability and
lesser side effects. The chemical constituents present in plants are a part of
the physiological functions of living system and hence they are believed to

Kmars have better compatibility with the human body. These drugs are made from

renewable resources of raw materials by eco-friendly processes and will bring
Herbal treatments, economic prosperity. An herb is a plant or plant part used for its scent, fla-
in-vitro, vor, or therapeutic properties. They are sold as tablets, capsules, powders,
World Health teas, extracts, and fresh or dried plants. People use herbal medicines to try to
Organisation, maintain or improve their health. Products made from botanicals, or plants,

that are used to treat diseases or to maintain health are called herbal products,
botanical products, or phytomedicines. A product made from plants and used
solely for internal use is called an herbal supplement.

Curcuma longa

parts that are utilised for their smell, flavour, or
therapeutic effects. Dietary supplements include
herbal medicines [3]. They are available in the form
of tablets, capsules, powders, teas, extracts, and
fresh or dried plants. Herbal remedies are used
by people in an attempt to preserve or enhance
their health [4]. Herbal products, botanical prod-
ucts, or phytomedicines are products made from
botanical or plants that are used to treat illnesses
or maintain health [5]. An herbal supplement is
a plant-derived substance that is only used inter-
nally. Medicinal plants, commonly referred to as
medicinal herbs, have been identified and utilised
in traditional therapeutic practises since prehis-
toric times. Plants generate hundreds of chemi-
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INTRODUCTION

Herbal treatments are employed because they are
safe, effective, culturally acceptable, and have fewer
negative effects. Because plant chemical ingredi-
ents are part of the physiological operations of liv-
ing systems, they are thought to be more copapetish
with the human body [1]. These phary 7
will create economic prosperity becaffst

made from renewable raw ingredie
friendly procedures [2]. Herbs are plgnts

cal substances for a number of purposes, includ-
ing resistance and protection from insects, fungi, ill-
nesses, as well as herbivorous mammals. Whether
in modern or traditional medicine, medicinal plants
used to preserve health, to treat a specific ill-
%s, or both. In 2002, the Food and Agricul-
N Organisation estimate tover50,000 medic-
plants were utilised ally. In 2016, the
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Research Work: "Formulation and In-Vitro Evaluation of Carvedilol Buccal
Films Using HPMC E15 and Sago Starch as Polymer"

Researchers:

¢ Krishnaveni Manubolu
¢ Mohammad Amisha Sulthana
e Dr. K. Harinadha Baba

Funding:

The research work was generously funded with a grant of ¥50,000 provided by the Narayana
Research Fund for Advanced Pharmaceutical Studies. The grant enabled the successful
completion of the formulation and evaluation of carvedilol buccal films using HPMC E15 and
Sago starch as polymers.

Link of the published work: DOI: http://dx.doi.org/10.22376/Ijpbs.2024.15.2.p14-30

Project Overview

The study aimed to address the challenge of low oral bioavailability of Carvedilol, a drug with
al-, B1-, and B2-adrenergic blocker activity. Due to the drug’s significant first-pass metabolism
(resulting in only 25-35% bioavailability), the research focused on developing buccal
mucoadhesive films to improve bioavailability and provide controlled drug release.

Objective:

The primary goal was to formulate carvedilol buccal films using semi-synthetic polymer HPMC
E15 and natural polymer Sago starch to bypass hepatic metabolism, reduce dosing frequency,
and enhance patient compliance.

Methods and Results:

o Preparation: Carvedilol buccal films were formulated using solvent casting methods
with HPMC E15 and Sago starch as primary polymers.
« Evaluation: The films were evaluated for various parameters including:
o Thickness and Weight Uniformity: Both were within satisfactory limits.
o Folding Endurance: The films showed excellent endurance with over 300 folds.
o Surface pH: Films exhibited neutral pH (6.4-7), ensuring minimal irritation to the
buccal mucosa.
o Drug Content Uniformity: Consistent drug distribution across the films.
Swelling Index: Higher swelling was observed in HPMC E15 films compared to
Sago starch films.
In-Vitro Residence Time: More than 7 hours, ensuring prolonged drug release.
Permeation Studies: Conducted using goat buccal mucosa, the films
demonstrated 95.04% permeation in 8 hours.

//.. <
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o In-Vitro Drug Release: The optimized film (S3) showed a controlled release of
98.96% over 8 hours.

o Kinetic Modeling: Data fitted into Higuchi and Korsmeyer-Peppas models
indicated a combination of zero-order and first-order release mechanisms, along
with diffusion-based drug release.

The study successfully demonstrated that the formulation of carvedilol-loaded buccal films using
HPMC EI15 and Sago starch provides controlled drug release and effectively overcomes the first-
pass metabolism of Carvedilol.

Expenditure Breakdown
The grant of 50,000 was utilized as follows:

1. Materials and Reagents: 320,000
o Purchase of polymers (HPMC E15, Sago starch)
o Carvedilol (active pharmaceutical ingredient)
o Solvents and chemicals for formulation and evaluation
2. Laboratory Equipment and Supplies: X15,000
o Glassware, solvent casting apparatus, and tools for film preparation
o Franz diffusion cell for permeation studies
o pH meters and other analytical instruments
3. Testing and Evaluation: 310,000
o In-vitro and ex-vivo studies, including dissolution testing
o FTIR analysis for compatibility studies
o Kinetic modeling software for release profile analysis
4. Documentation and Publication: 5,000
o Printing, documentation, and publication fees for research dissemination

Total Expenditure: 350,000

Future Requirements

For the continuation and further enhancement of this research, the following resources and
support are required:

1. Additional Funding:
To expand the research scope, including clinical trials and scalability studies, an
estimated additional funding of 1,00,000 is needed.

2. Advanced Analytical Equipment:
Acquiring high-performance liquid chromatography (HPLC) and other sophisticated
analytical instruments for more detailed pharmacokinetic studies.

: PRINCIPAL
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3. Collaborations:
Collaboration with clinical research organizations (CROs) for advanced ex-vivo and in-
vivo testing, particularly for human trials.

4. Green Chemistry Initiatives:
Implementing sustainable and eco-friendly practices in the preparation of buccal films,
which would require investment in green chemistry technologies.

Conclusion

The research on "Formulation and In-Vitro Evaluation of Carvedilol Buccal Films" has
successfully laid the groundwork for innovative drug delivery systems aimed at improving
patient outcomes. The promising results of this study highlight the potential for further
exploration in buccal film technology, with the hope of advancing pharmaceutical care for
patients requiring carvedilol therapy.
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N ABSTRACT

Article Received on

02 August 2023, The main aim of this work is to design mucoadhesive buccal films
| Revised on 23 August 2023, | - ; :
|. . Acceptedion:43 Seg:i 2023 | using natural and semi-synthetic polymers such as Sago Starch and
|

| DOL: 10.20959/wjpr202316-29688 Hydroxy Propyl Methyl Cellulose (HPMC E;s). The mucoadhesive

buccal films were prepared using the solvent casting method. The

*Corresponding Author . natural polymer and semi-synthetic polymer are used in the preparation
Mohammad Amisha of blank buccal films as they are biocompatible, biodegradable, non-
Sulthana toxic and safe to use. The blank films were prepared to understand the

M. Bliasmacy 28d Xeat physicochemical characteristics of the different polymeric films before
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Abstract:

The study mmed to formulate and evaluate carvedilol-loaded buccal films using Sago
starch and HPMC E15 as polymers. Carvedilol {Dose-3.125-25 mg) has a1-, f1- and B2-
adrenergic- blocker activity with other activities like antioxidant, calcium antagonist
blocking, and smooth musde proliferation action. Its oral biocavadability is 25-35%
because of first-pass metabolism. Hence the main research objective is to formulate a
buccal mucoadhesive dosage form for Carvedilol in the form of buccal Films by using two
different semi-synthetic and natura! polymers, Hydroxy Propyl Methyl Cellulose HPMC
E15 and Sago Starch, to overcome the hepatic metabolism, reduce dosing frequency, low
bicavailability, and tc give controfled release of 3 drug and to improve patients’
compliance, The FTIR method revealed no interaction between carvedilol or any other
polymers. Carvedilol buccal fims were prepared using HPMC E15 and Sago starch solvent
casting. The films were evaluated for thickness uniformity, folding endurance, weight
uniformity, and content uniformity, swelling index, mucoadhesive strength, surface pH,
kinetic, in-vitro, and Ex-vivo permeation studies. The thickness and weight uniformity of
the prepared buccal films were found to be in a satisfactory range, the films have good
folding-endurance over 300 folds, and the surface pH of the films ranged from 6.4-7
neutra! pH, The drug content of the films was found to be uniform. The swelling index of
buccal films was higher in the HPMC E15 films than in sago starch films. All buccal films
have more than 7 hours of in-vitro residence time. The permeation studies were
performed using goat buccal mucosa in a modified Franz diffusion cell for carvedilol-
loaded buccal films in phosphate buffer for 8 hours, showing 95.04% permeation. In-
vitro release studies were performed for carvedilolioaded buccal fims in a phosphate
buffer (6,8 pH) solution. The optimized film ($3) exhibited drug release 98.96% in 8
hours, Data from in-vitro release and ex-vivo permeation studies of films were fitted into
kinetic models (Higuchi, Korsmeyer-Peppas models) to explain release profiles. The
optmuzed fonnulahons shmd zero-nrdcr ! followed by ﬁrst-ordar and d:rffusmn b : 2
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