
RESEARCH PAPER 

IJDDT, Volume 16 Issue 7s, 2026 

 
232 

Formulation And Evaluation Of Clotrimazole And Ketoconazole 
Combination Loaded Microsponge Gel Using Different Polymers 

For Topical Drug Delivery 
 

Neha Sodiyal 1, Mayank Yadav 1*, Ranjit Singh 1 
1Department of Pharmaceutical Sciences, Adarsh Vijendra Institute of Pharmaceutical Sciences, Shobhit 

University, Gangoh, Saharanpur, Uttar Pradesh, India. 
*Corresponding Author: Mayank Yadav, Department of Pharmaceutical Sciences, Adarsh Vijendra Institute of 

Pharmaceutical Sciences, Shobhit University, Gangoh, Saharanpur, Uttar Pradesh, India. Email: 
mayankmp@gmail.com 

ABSTRACT 
The study focuses on the formulation and evaluation of a combination-loaded microsponge gel containing 
Clotrimazole and Ketoconazole for topical drug delivery. The objective is to enhance the therapeutic efficacy and 
minimize the side effects of these antifungal agents by developing a controlled release system. Various polymers 
were utilized to prepare the microsponges, including ethyl cellulose, Eudragit, and polyvinyl alcohol (PVA). The 
microsponges were formulated using the quasi-emulsion solvent diffusion method, optimizing parameters such as 
drug-to-polymer ratio, stirring speed, and solvent type. The resultant microsponges were characterized for 
particle size, surface morphology, drug loading efficiency, and encapsulation efficiency. The formulated 
microsponges were incorporated into a gel base and evaluated for their physicochemical properties, including 
pH, viscosity, spreadability, and in vitro drug release. The stability of the microsponge gel was assessed under 
various storage conditions. Results indicated that the microsponge exhibited a spherical shape with a porous 
surface, appropriate particle size distribution, and high drug encapsulation efficiency. The gel formulation 
showed desirable rheological properties and a controlled release profile, with a sustained antifungal effect over 
an extended period. The combination therapy of Clotrimazole and Ketoconazole in a microsponge gel provided a 
synergistic effect, enhancing antifungal activity and potentially reducing the frequency of application and adverse 
effects associated with conventional formulations. In conclusion, the study successfully developed a novel 
microsponge gel system for the topical delivery of Clotrimazole and Ketoconazole, demonstrating its potential as 
an effective treatment for fungal infections. 
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INTRODUCTION 
Noval drug delivery system is new approach for the 
drug delivery system. it has been increasingly 
investigated to achieve targeted and controlled release 
of drugs as many of conventional delivery systems 
require high concentration of active agents to be 
incorporated for effective therapy because of their low 
efficiency as delivery system. Microsponges are highly 
cross- linked, patented, porous, polymeric 
microspheres that acquire the flexibility to entrap a 
wide variety of active ingredients that are designed to 
release active agents gradually onto the skin, either 
over time or in response to specific triggers. Recent 
advancements in drug delivery technologies have 
focused on optimizing therapeutic efficacy and cost-
effectiveness. Among these, MDS has emerged as a 

promising approach for controlled drug release 
targeting the epidermis. 
Microsponge particles are microporous beads, 
typically ranging from 10–25 µm in diameter, capable 
of encapsulating a wide variety of active substances, 
including pharmaceutical and therapeutic agents. 
These systems are composed of microscopic, polymer-
based microspheres that can suspend or entrap 
ingredients efficiently. 
Microsponge technology offers several advantages: 
• Sustained release of active agents 
• Reduced side effects 
• Enhanced stability 
• Improved skin feels and texture 
• Greater formulation flexibility 
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Importantly, microsponges can remain localized within 
skin cells, minimizing systemic absorption and 
preventing dose dumping into the bloodstream, which 
could otherwise lead to adverse effects. Studies have 
shown that microsponge systems are non-allergenic, 
non-irritating, non-mutagenic, and non-toxic. This 
technology is currently utilized in cosmetics, skincare 
products, sunscreens, and prescription formulations. 
Gel Formulation 
Gels are semi-solid formulations characterized by a 
high liquid content. Upon application, the liquid phase 
evaporates, leaving a thin layer of drug-loaded gel on 
the skin. Gels are defined as dilute, cross-linked 
systems that remain in a steady state and do not exhibit 
flow. 
Compared to creams and ointments, gels offer: 
• Superior application properties 
• Enhanced stability 
• Better skin adherence 
Method of Preparation 
Ketoconazole-loaded microsponges were prepared 
using the quasi-emulsion solvent diffusion method: 
1. Inner Phase: Ethyl cellulose was dissolved in 20 

mL of dichloromethane. Ketoconazole was added 
and dissolved using ultrasonication at 35°C. 

2. Outer Phase: The resulting solution was poured 
into an aqueous polyvinyl alcohol solution while 
stirring at given rpm for 3 hours. 

3. Formation: Microsponges formed as 
dichloromethane evaporated from the system. 

4. Post-Processing: The microsponges were filtered, 
washed with distilled water, and dried at room 
temperature for 24 hours. 

Formulation of ketoconazole and clotrimazole 
microsponges 

Table no. 1: Composition of Microsponge 
Chemical 

Name 
F1 F2 F3 F4 F5 

Drug 
(ketoconazole) 

(mg) 

200 200 200 200 200 

Drug 
(clotrimazole) 

(mg) 

- 200 - 200 200 

Ethyl cellulose 
(mg) 

400 800 120
0 

160
0 

200
0 

Eudragit RS 
100 

- 400 - 800 - 

HPMC - - 400 - 800 
Dichlorometha

ne (ml) 
10 10 10 10 10 

Glycerin (ml) 0.1 0.1 0.1 0.1 0.1 
PVA (mg) 100 100 100 100 100 

Distill water 
(ml) 

100 100 100 100 100 

Stirring speed 100
0 

150
0 

100
0 

150
0 

150
0 

Evaluation parameter of ketoconazole and 
clotrimazole microsponges 
RESULT 
• Preformulation study for ketoconazole 

Colour White powder 
Odour Odourless 

Appearance Crystalline 
 
 
 
• Preformulation study for clotrimazole 

Colour White powder 
Odour Odourless 

Appearance Crystalline 
• Calibration curve of ketoconazole using phosphate 

buffer pH 7.4 as medium at 287nm. 

 
• Calibration curve of clotrimazole using phosphate 

buffer pH 7.4 as medium at 254nm 

 
Characterization and evaluation of the 
ketoconazole and clotrimazole microsponges 
Production yield, drug content and entrapment 
efficiency 

Formulatio
n 

Productio
n yield 

(%) 

Drug 
conten
t (%) 

Entrapmen
t efficiency 

(%) 
F1 62 46 44 
F2 65 51 50 
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F3 67 58 56 
F4 71 67 61 
F5 73 74 68 

 
Scanning Electron Microscopy 

    

 
SEM image of formulation F1                               
SEM image of formulation F2 

• Micromeretics evaluation 
C
od
e 

Par
ticl
e 

size 
(µ
m) 

Bul
k 
de
nsi
ty 

Ta
ppe
d 

den
sity 

Ca
rr’
s 

ind
ex 
(%
) 

Haus
ner’s 
ratio 

An
gle 
of 
re
po
se 

Flo
w 

char
acte

r 

F1 24.
27 

240 302
.12 

20.
52
1 

1.25
8 

25.
60 

Exce
llent 

F2 27.
06 

301
.12 

332
.32 

9.3
88 

1.10
3 

29.
12 

Exce
llent 

F3 35.
25 

318
.03 

345
.22 

7.8
76 

1.08
5 

31.
50 

Goo
d 

F4 45.
32 

325
..65 

354
.16 

8.0
50 

1.08
7 

33.
41 

Goo
d 

F5 52.
05 

224
.32 

324
.48 

30.
86
7 

1.44
6 

35.
25 

Fair 

CONCLUSION 
The microsponge delivery system represents a novel 
and versatile technology that has gained significant 
attention in both pharmaceutical and cosmetic 
industries due to its remarkable ability to provide 
controlled and sustained release of active ingredients. 
By entrapping drugs within a porous, polymeric 
microsphere network, this system not only enhances 
formulation stability but also minimizes undesirable 

side effects, thereby improving overall therapeutic 
efficacy. Its unique architecture allows for precise 
modulation of drug release kinetics, making it 
particularly valuable in topical applications where 
prolonged activity and reduced irritation are desired. 
Furthermore, studies have consistently demonstrated 
that microsponges are biocompatible, non-toxic, non-
allergenic, and non-mutagenic, which underscores 
their safety for long-term use. Beyond dermatological 
and cosmetic formulations, the potential of 
microsponges extends into advanced biomedical fields 
such as bone regeneration and tissue engineering, 
where they can act as scaffolds for cell growth while 
simultaneously delivering therapeutic agents. With 
these multifaceted advantages, microsponge 
technology holds immense promise for the future, 
offering innovative solutions for the treatment of 
diverse diseases and paving the way for next-
generation drug delivery systems. 
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