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ABSTRACT:

The aim of this study was to develop transdermal patch of Eberconazole Nitrate which has good
mechanical properties. Transdermal drug delivery is a medicated patch that delivers a specific amount of
medication through the skin into the blood stream. An advantage of a transdermal drug delivery route
over other types of medication delivery is that the patch provides a controlled release of the medication
into the patient, either through a porous membrane covering a reservoir of medication or through body
heat melting thin layers of medication embedded in the adhesive. Drug-loaded matrix- types Transdermal
Patch of Eberonazole Nitrate were prepared by using solvent casting method. Transdermal patches
evaluated for physicochemical parameters like thickness, weight variation, moisture uptake, moisture
content, Water Vapor Transmission Rate, drug content values & In-vitro release study by Franz diffusion
Cell method. Seven transdermal patches were prepared using different concentrations of Hydroxy Propyl
Methyl Cellulose (HPMC). It was concluded that as the concentration of polymer increases the thickness
of patch, weight uniformity increases. Percentage moisture content and percentage moisture uptake
decreases with increase in polymer concentration.
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INTRODUCTION:

Transdermal patch generally refers to topical

stratum corneum layer of the epidermis.
Formulation on skin can be classified into two
categories according to the target site of the

application delivers agents to healthy intact skin
either for localized treatment of tissues
underlying the skin or for systemic therapy.
Transdermal drug delivery systems (TDDS) are
adhesive drug-containing devices of defined
surface area that delivers a predetermined
amount of drug to the intact skin at a pre-
programmed rate. Transdermal Patch offers
many advantages over the conventional dosage
forms or controlled release oral systems.
Transdermal patch provides constant blood
levels, avoids first pass metabolism, increased
patient compliance, and avoids dose dumping.
The application of transdermal delivery to a
wider range of drugs is limited due to the
significant barrier to penetration across the skin
which is allied primarily with the outermost

action. One has systemic action after drug uptake
from the cutaneous micro vascular network and
other exhibits local effects in the skin.
Transdermal drug delivery can closely mimics the
slow intravenous infusion without its potential
hazards and also offer another most important
advantage in allowing the patient to terminate the
drug therapy by simply removing the patch at
desired time if toxicity develops. These patch
when applied topically in the form of transdermal
patch, without reaching higher plasma drug
concentrations the drug penetrate the skin,
subcutaneous fatty tissue, and muscle in amounts
sufficient to exert local therapeutic effects. Drugs
which are prone to considerable first pass
metabolism or degraded in acidic environment of
stomach are poorly absorbed from the GIT or
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when the therapy demands rapid onset of action,
then transdermal route is used.

An antifungal agent is a drug that selectively
eliminates fungal pathogens from a host with
minimal toxicity to the host. Anti-fungal drugs are
mostly used for the preparation of transdermal
patches for the treatment of fungal infections.
Eberconazole ((1-(2,4-dichloro-10,11-dihydro-
5Hdibenzo[a,d]cyclohepten-5-yl)-1H-imidazole))
with a molecular formula C1gH14CI2N; is a broad-
spectrum antifungal agent. Eberconazole is an
imidazole derivative, prevents fungal growth by
inhibiting ergosterol synthesis, an essential
component of the fungal cytoplasmic membrane
leading to structural and functional changes. It
belongs to BCS class II (Low solubility & High
permeability); soluble in methanol, slightly
soluble in isopropanol and insoluble in hexane.
Eberconazole used in cutaneous candidiasis,
Tinea versicolor, and dermatophytosis.

Main objective of study is to develop transdermal
patch of Eberconazole Nitrate to achieve more
patient compliance, to reduce the dosing
frequency, to enhance the release rate of drug for
quick onset of action, to avoid the oral
administration of drug to omit the GIT related
bioavailability problems and to improve local
availability of drug to site of action.

Materials and Methods:

All the chemicals used in this research were of
standard pharmaceutical grade. Eberconazole

Nitrate was procured as a gift sample from FLAX
laboratories. HPMC, Polyethylene Glycol 400,
Dimethyl sulfoxide, Glycerol, Methanol from SD
Fine chemicals, Mumbai.

Materials

HPMC (polymer), PEG 400 (plasticizer), Dimethyl 5060

sulfoxide (penetration enhancer), Glycerol
(Lubricating agent) & Methanol used as Solvent
for the formulation of Transdermal Patch.

Preparation of Drug Containing Polymer
Matrix:

Drug-loaded matrix-type transdermal patches of
Eberconazole Nitrate were prepared by using
solvent casting method. A petri dish with a total
area of 44.15 cm? was used. Polymers were
accurately weighed and dissolved in 20 mL of
methanol and kept aside to form clear solution.
Drug was dissolved in the above solution and
mixed until clear solution was obtained.
Polyethylene glycol 400 (30% w/w of total
polymer) was used as plasticizer and DMSO was
used as permeation enhancer. The resulted
uniform solution was cast on the petri dish, which
was lubricated with glycerol and dried at room
temperature for 24 hrs. An inverted funnel was
placed over the petri dish to prevent fast
evaporation of the solvent. After 24 hrs. the dried
patches were taken out and stored in a desiccator
for further studies. The patch was obtained intact
by slowly lifting from the Petri dish and
transdermal patches were cut into radius of 2cm?.

Table no.1: Formulation of Transdermal Patches

Ingredients FO1 FO2 FO3 FO4 FO5 F06 FO7
Eberconazole
Nitrate (mg) 100 100 100 100 100 00 | 100
HPMC (mg) 100 200 300 400 500 600 700
PEG 400 (%) 30 30 30 30 30 30 30
DMSO (ml) 2 2 2 2 2 2 2
Glycerol (ml) 1 1 1 1 1 1 1
Methanol (ml) 20 20 20 20 20 20 20
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Fig. No:

Evaluation and Characterization:[5.6]
Thickness of patch

The thickness of each patch was measured by
using screw gauge at five different positions of the
patch and the average was calculated.

Weight Uniformity

The prepared patches are dried at 60°c for 4hrs
before testing. Patch sizes of 2cm radius (4cm
diameter) was cut. Uniformity of weight was
calculated by weighing the patches on digital
balance. The weights of five patches were taken
and the weight variation was calculated.

Percentage moisture content

The prepared films were weighed individually
and kept in a desiccators containing fuse calcium
chloride at room temperature for 24hrs. After
24hrs, the films were reweighed and determined
the percentage moisture content from the
mentioned formula.

% Moisture Content
_ Initial weight - Final weight

X1
Final weight 00

Percentage moisture uptake

The weighed films were kept in desiccators at
room temperature for 24hrs containing saturated
solution of potassium chloride in order to
maintain 84% RH. After 24hrs, the films were
reweighed and determined the percentage
moisture uptake from the below mentioned
formula.

% Moisture Uptake
_ Final weight- Initial weight

X 100
Initial weight

Water vapor transmission Rate (WVTR)

For the determination of WVTR, one gram of
calcium chloride weigh & place it in previously
dried empty vials having equal diameter. The
polymer films are pasted over the brim with the
help of adhesive like silicon adhesive grease and
the adhesive was allowed to set for 5 minutes.
Then, the vials are accurately weighed and placed
in humidity chamber maintained at 68 % RH. The
vials are again weighed at the end of every 1st
day, 2nd day, 3rd day up to 7 consecutive days
and an increase in weight was considered as a
quantitative measure of moisture transmitted
through the patch. In other reported method,
desiccators were used to place vials, in which 200
mL of saturated sodium bromide and saturated
potassium chloride solution were placed. The
desiccators were tightly closed and humidity
inside the desiccators was measured by using
hygrometer. The weighed vials were then placed
in desiccators and procedure was repeated.

WVT = W/ ST

Where, W is the increase in weight in 24 h; (Final
Wt. - Initial Wt.)

S is area of film exposed (cm2);
T is exposure time
Drug content

A specified area of patch having dimension 1 cm
was dissolved in 100 ml solution of pH 7.4
Phosphate buffer. Stirred the solution for 5 hrs on
magnetic stirrer. Then the solution was filtered
through a filter medium and analyzed the drug
content with the suitable UV method at 240 nm.
Each value represents average of three different
samples.

In-vitro drug release study by Franz diffusion
Cell method

Franz prolixity cell was used to perform this
study. Abdominal skin of rat was fixed in between
the two chambers which was patron cube and the
receptor cube. Receptor cube has capacity of 20
ml and it was filled with7.4 pH Phosphate buffer.
The patch was fixed on the skin. This set up was
mounted on stirrer. The receptor cube which was
filled with Phosphate buffer result was stirred
with glamorous stirrer (temperature 32 0.5 C).
The samples were taken out at different time
intervals and medicine content was analyzed by
UV Spectrophotometer. After each sample
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pullout, the equal volume of buffer result was
replaced every time.

g
‘.-\Z \7&
Fig. No:

Results And Discussion:

The present work efforts have been made to
Prepare transdermal drug delivery system of
Eberconazole Nitrate, HPMC using poly ethylene
glycol as a plasticizer by solvent casting
technique. The selection of polymer produces
clear, smooth, uniform, substantive, flexible and
desired thickness film for the transdermal drug
delivery system of Eberconazole Nitrate. The
prepared formulation were evaluated for
different physical & chemical characteristics such
as thickness, weight uniformity, drug content, %
moisture content, % moisture uptake and WVTR.
The release characteristics of the formulation
were studied in vitro conditions. In vitro drug
release studies were carried out in phosphate
buffer (PH 7.4) for 24 hours.

With the help of screw guage, thickness of patch
was measured & the consistence of patches of FO1
to FO7 varies from 0.25 £0.005 to 0.22 +0.12 mm.
Results were tabulated in table no.2

Table no.2: Thickness of FO01-F07
Formulations of Transdermal patches

Uniformity of weight was calculated by weighing
5 patches and average was taken. Weight of the
patches of formulation FO1 to FO7 varies from
198.7 =+ 0.52 to 205.1 * 1.6 mm. Results were
tabulated in table no.3

Table no.3: Weight Uniformity of F01-FO07 gq¢-

Formulations of Transdermal patches

Formulation Batch | Uniformity of weight
no. (mg)

F01 188.1 + 0.49

F02 189.8 + 0.89

F03 194.6 + 0.54

F04 197.4 +0.21

FO5 198.6 + 0.56

F06 198.7 £ 0.52

F07 205.1+1.6

% Moisture content of transdermal patches of
formulation FO1 to FO7 ranges from 2.22 + 0.34 to

4,19 + 0.034 %.Results were tabulated in table
no.4

Table no.4:% Moisture content of F01-F07
Formulations of Transdermal patches

Formulation Batch | % Moisture content
no.

FO1 419 + 0.034

F02 3.81+0.01

F03 3.35+0.05

F04 2.87 £0.01

FO5 2.44 +0.02

F06 2.33 +0.044

F07 2.22 +0.34

% Moisture uptake of transdermal patch of
formulation FO1 to FO7 ranges from 4.62 + 0.01 to
4.44 + 0.56%. Results were tabulated in table no.5

Table no.5:% Moisture uptake of F01-F07

fl::'mulation Batch | Thickness (mm) Formulations of Transdermal patch

FO1 019033 :«‘l:):mulatlon Batch | % Moisture uptake
F02 0.19 £ 0.88 FO1 5.62 +0.01

Fos 0222001 F03 5255001

FO4 0.22+0.12 F04 438+ 0.01

FO5 0.22 £0.32 F05 4.32+0.02

F06 0.23% 0.45 oo TR

FO7 0.25+0.05
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Water vapour transmission rate of transdermal
patch of formulation FO1 to FO7 varies from 4.45
+0.22t0 2.78 £ 0.21 (gm/ cm?2/ hr). Results were
tabulated in table no.6

Table no.6: Water vapour transmission rate
of FO1-F07 Formulations of Transdermal

patch
Formulation Batch | Water vapour
no. transmission rate
(gm/cm2 /hr)*10-+4
FO1 445 +0.22
F02 3.33+0.66
F03 3.45+0.56
F04 3.22+0.76
F05 1.56 + 0.33
F06 2.58+0.45
F07 2.78+0.21

Drug content of transdermal patch of formulation
FO1 to FO7 ranges from 91.45 + 0.22 to 99.43

+ 0.004 %.Results were tabulated in table no.7

(Aeow |

In-vitro drug release study of optimized batch
of transdermal patch by Franz diffusion

Cell method:

e

In vitro drug permeation studies were carried out
for the different formulations using Franz
diffusion cell. The medicated films showed drug
release study in % cumulative release. The
relationship can be established as
F07>F06>F05>F04>F03>F02>F01 thus, by
varying amount of polymer in film, percent

Table no.7: Drug content of FO01-F07 release can be varied. Drug-polymer affinity can
Formulations of Transdermal patch be major factor that control release of drug from
Formulation  Batch | Drug content (%) formulatlop. Maximum percentage of dr‘ug
no. release (i.e.104.28%) was observed with
FO1 88.34031 formulation FO? and the mi_nimum (i.e.65..57%)
FO2 79.1432 was found with formulation FO01. Optimum
i percentage of drug release i.e.(99.14%) was
F03 83.731 . : s
F04 91.24031 observed in formulation FO4 within 6hrs. Results
FOS 7110403 were tabulated in table no.8
F06 68.0032
F07 59.2235
Table no.8: In-vitro drug release by Franz diffusion cell
Time Cumulative %drug release Marketed
Points Preparation
(hrs) Gel
FO1 F02 FO3 F04 FO5 FO6 FO7
1hr 10.23 15.65 25.43 45.70 46.70 55.60 56.32
2hrs 19.60 22.45 49.34 54.12 58.54 67.09 70.84
3hrs 28.54 30.87 57.08 68.01 67.70 79.40 80.45
4hrs 42.67 45.83 69.74 75.90 77.45 87.43 91.59
S5hrs 53.12 58.42 79.06 87.84 90.69 95.20 98.43
6hrs 65.57 70.54 90.31 99.14 98.65 101.43 104.28
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CONCLUSION:

The prepared transdermal drug delivery system
of Eberconazole Nitrate using different
concentrations of polymer such as HPMC had
shown good promising results for all the
evaluated parameters. It was concluded that as
the concentration of polymer increases the
thickness of patch, weight uniformity increases.
Percentage moisture content and percentage
moisture uptake decreases with increase in
polymer concentration. Based on the in vitro drug
release and drug content result, formulation F04
was concluded as an optimized formulation,
which shows its higher percentage of drug
release.
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