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ABSTRACT

The research is aimed to formulate clotrimazole paper soap strip that will result in faster drug release through
foam; for better and effective relief from fungal infections like tinea, cutaneous candidiasis and seborrhoeic der-
matitis. The formulation of medicated paper soap strips was carried out in two phases. Phase-I optimization Study,
consist of formulation of non medicated paper soap strip; by randomly selecting marketed soap bars, then prepar-
ing their soap solution of varying concentration and then different pharmaceutical grade papers were dipped into
these soap solution and air dried. The formulated soap strips were then evaluated for soap absorption capacity on
paper, weight gain, thickness, size, shape, foam, and stability studies. From the results best soap, its soap solution
concentration and paper was screened out. Phase-Il study involves incorporation of drug into the best soap and its
soap solution was achieved by emulsification technique and application of medicated soap solution over best pa-
per was achieved by dipping technique. Medicated paper soap strip were characterized for thickness, weight,
foam test, stability studies, drug content uniformity, FTIR, in vitro drug release studies carried out in 0.1N HCI me-
dia showed 40.17% drug release in 30 min. The primary skin irritation studies carried out on guinea pigs, showed
no sensitization and edema on skin after 72 hours of application. Zone of inhibition has revealed the potential
antimicrobial activity the drug formulation. The results of present study revealed that the prepared medicated
paper soap strips of Clotrimazole is economic, convenient, gives good foam on application, uniform drug content
and no skin irritation on animals.
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INTRODUCTION drug delivery system in the form of medicated paper
soap strip that will produce good foam on affected
part, deliver the drug at faster rate, will be economic,
convenient to use and effectively cure the topical fun-

gal infection

Fungal infections are contagious and spreads easily just
by close contact or sharing a comb or hairbrush with
the infected person. They can be controlled in their
initial stage by proper medications. For this purpose
many topical drug delivery systems are available in-
cluding medicated soap bars, shampoos etc; their dis-
advantages being their economy, wastage, recurrence

MATERIALS AND METHODS

Materials

of infection on reuse, no accurate dosage, less foam
formation etc;. The stratum corneum is a rate limiting
step that restricts the inward movement of drug (Elias
MP, Grayson S. 1983). According to kinetics, the maxi-
mum rate of skin permission depends on the skin per-
meability coefficient and its equilibrium in the stratum
corneum (Kydonieus AF, Berner Bret. 1987). The litera-
ture survey has revealed that in presence of thick foam
the drug is absorbed twice faster in affected areas than
in absence of foam (Rekacewicz |, et al. 1990). Hence
present research work is designed to formulate a novel
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Clotrimazole was a gift sample from Torrent Pharma-
ceutical Pvt. Ltd. Ahmadabad. Sabouraud’s dextrose
agar was a gift sample from HiMedia Laboratories Ltd.,
Mumbai. Soap Bar-A, Soap Bar-B and Soap Bar-C were
purchased from local market. Whattman filter paper
No. 1, 40, 41 and 42 was a gift samples from Venkatesh
Chemicals, Gulbarga. Butter Paper and Bond Paper
(Royal Executive Bond) were purchased from local
market. All the chemicals used in the study were of
analytical grade.

Designing of clotrimazole paper soap strips
Phase-I studies: Optimization study

a. Selection of soap solution: Non-medicated soaps of
three different brands were selected (purchased from
local market) and coded as MB-A, MB-B and MB-C and
liquid soap solution of varied concentrations (5, 10,
15% w/v) of each soap were prepared. The criterion to
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select a good soap was foam test (Indian Standard.
1996).

b. Selection of paper: Different branded pharmaceuti-
cal grade papers were selected in the present study
and coded as A, B, C, D, E, F, G, H and I. The criteria for
selection of a good paper being their absorption capac-
ity, weight and thickness.

c. Preparation of non-medicated paper soap strips: All
the soap bar were reduced to powder by grinding and
further their soap solution of 5%, 10% and 15% w/v
concentration were formulated. Selected pharmaceuti-
cal grade papers were dipped into the soap solution by
using modified disintegration test apparatus and air
dried for 12 h at room temperature. This technique is
known as “Dipping Technique”.

d. Characterization of Prepared non-medicated paper
soap strips: The prepared formulations were subjected
for the determination of size, shape, thickness, weight
variation, pH and foam test as per the literature re-
ported (Indian Standard. 1996) and an average result
of 20 strips were considered.

Phase-ll Studies: Formulation of medicated paper
soap strips

a. Incorporation of 1% clotrimazole in non-medicated
soap strips: The drug is incorporated in the selected
formulation that yielded optimum good soap absorp-
tion capacity and foam test result from the report of
phase-I studies.

Accurately weighted 1% w/v clotrimazole was mixed
with soap powder and added to distilled water under
constant and continuous stirring conditions until a uni-
form liquid soap-drug solution was formed. The medi-
cated soap strips were prepared by “Dipping Tech-
nique” (Table 1).

Table 1: Formulation of clotrimazole paper soap strips

SI. No Composition Quantity
1. MB-C 15g

2. Clotrimazole 1lg

3. Distilled Water Up to | 100 mL

Size and shape

The size selected was 3 X 5 c¢m, rectangular shaped
paper soap strip. The size and shape was randomly
selected as it was convenient for dipping in a beaker
and it was also similar to that of commercially available
paper soap.

Weight gain test

Weight gain was calculated by using digital electronic
balance. Subtracting the dry weight of the paper from
the formulated paper soap strip represented the value
for soap absorption capacity of the paper. An average
of 20 non-medicated and medicated paper soap strips
was considered.
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Thickness test

The thickness of paper soap strip was calculated by
using standard precalibrated Screw Gauge, by random-
ly measuring the thickness of the paper soap strip at
five different parts and then calculating the mean av-
erage. An average of 20 non-medicated and medicated
paper soap strips was considered.

In-vitro drug release studies under simulated derma-
tological conditions

The drug release from medicated soap strips was car-
ried out by stationary dialysis method using prehy-
drated cellophane membrane as barrier in 0.1N HCI
media which was maintained at 37 °C £2 °C and 5 mL
sample were withdrawn after every 5min up to 30 min.
The drug content was estimated by measuring the ab-
sorbance at 263 nm in a 1700 UV Shimadzu Spectro-
photometer (Prasad MT, Rambabu D, et.al.1993).

Primary skin irritation test

Skin irritation test three healthy guinea pigs of either
sex were selected for the study and maintained with
normal food and water during the test period of 72 h.
The hair from the upper portion of waist (lower back
portion) was shaved and cleaned with surgical spirit to
expose sufficiently large test area. Thick foam, ob-
tained on hydration of a soap strip in 2 mL of distilled
water was applied to the test area of each animal. An-
imals were under observation for any erythema and /
or edema for 72 h.

Microbiological studies

Sampling was done by collecting scrapings from the
diseased patient under the supervision of Dermatolo-
gist using the standard cup plate method. The samples
were stored in peptone water, before inoculation into
sabouraud’s dextrose agar media and then incubated
at 30 °C for 5-7 days. Antifungal activity of prepared
formulations were tested against the organism in-
volved in superficial fungal infection such as pityriasis
versicolor (Tinea versicolor) and seborrhoeic dermatitis
by hydrating clotrimazole paper soap strips with 2 mL
distilled water, then placing them in the cavity made in
the agar media (Parise DM.1990).

Stability studies

The stability studies were performed at 37 °C +2 °C
over a period of six months on the prepared medicated
paper soap strips. Changes in pH, physical appearance
and drug content were estimated at different time
intervals.

IR spectral analysis for drug-excipient interactions

The drug-excipient interactions study was carried out
using IR spectroscopy method with the help of Perki-
nElmer 1615 spectrophotometer (Indian Pharmaco-
poeia. 1996).
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RESULTS AND DISCUSSION
Phase-I studies: Optimization study

On evaluation and comparison of results from histo-
gram, of all the formulated non-medicated paper soap
strips; the paper coded F was found to have optimum
soap absorption capacity with weight gain or the soap
absorption capacity of 0.31g (Figure 1), thickness gain
of 0.23mm (Figure 2) and showed no signs of cracking,
flaking or peeling after drying. Foam test revealed that
the formulation ‘F’ showed highest foam stability with
foam height of 31 mL; when formulated in 15% w/v of
soap solution of the soap coded MB-C (Figure 3). All
the soap strips were having pH in the range of 7.00 to
7.2.

It was thus evident from the phase | study results that,
1% clotrimazole drug was to be incorporated in non-
medicated paper soap strip formulated from the paper
coded ‘F’ that was dipped in the 15% w/v soap solution
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of soap MB-C.

Phase-ll Studies: Formulation of medicated paper
soap strips

The formulated 1% Clotrimazole paper soap strips was
found to have uniform drug content of 99.0%, with the
weight gain of 0.47 g and 0.24 mm of thickness and an
optimum foam stability and height of 49 mL. The In-
vitro drug release showed 40.17% drug released from
1% clotrimazole paper soap strips at the end of 30 min
(Table 2).

The primary skin irritation test revealed that none of
the prepared clotrimazole paper soap strips showed
any kind of erythema and / or edema, after 24 h, 48 h
and 72 h of application, this indicated that the pre-
pared formulations were non-irritant on the skin of
guinea pig.

Microbiological study showed good zone of inhibition
i.e.,, 1.16 cm. of diameter for 1% clotrimazole paper

Histogram showing optimization experimental results of non-medicated paper soap strips prepared from
soap solution (15% w/v)
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Table 2: In-vitro drug release profile of 1% clotrimazole paper soap strips
Time | Squareroot | Cumulative percent | Cumulative percent Log Cumulative
Sl. No. . . . . ;
(min) | of time (min) drug released drug retained percent drug retained
1. 0 0.000 0.00 0.00 0.000
2. 5 2.236 11.78 88.22 1.945
3. 10 3.162 16.78 83.22 1.920
4, 15 3.872 22.50 77.50 1.889
5. 20 4.472 28.75 71.25 1.852
6. 25 5.000 35.17 64.83 1.811
7. 30 5.477 40.17 59.83 1.776
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Before Application
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After 72 h of Application

Figure 4: Primary skin irritation test of 1% clotrimazole paper soap strips

1% clotrimazole paper soap strip
Figure 5: Microbiological Studies (Zone Of Inhibition)

soap strip as compared to controlled sample of drug
(Rekacewicz I, et al. 1990).

Stability study results proved no significant change in
pH, physical appearance and drug content in the for-
mulations and hence found to be stable. IR spectral
analysis showed the undisturbed peaks of pure drug at
1114.27 cm™ which is due to C-N group and 765.54 cm’
! due to C-Cl in the 1% Clotrimazole medicated paper
soap strips; confirm that there is no drug excipient in-
teraction in the prepared formulations.

CONCLUSION

The purpose to develop and evaluate a novel drug deli-
very system in the form of clotrimazole soap strips was
achieved; as the results revealed that the medicated
soap strips produced good foam on affected part, deli-
vered the drug at faster rate, is economic, convenient
and can effectively cure the topical fungal infection.
The formulation is designed for the use to the patients
of all ages and sex.
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