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• Gels are widely used pharmaceutical dosage forms for topical drug delivery.

• Variations in formulation composition or manufacturing processes can influence 

physicochemical and structural (Q3) properties, thereby affecting therapeutic 

effectiveness.

• Objective: To investigate the effects of different concentrations, sources, and 

grades of gelling agents on the physicochemical and Q3 properties of 0.05% 

clobetasol propionate topical gels.

• Fifteen gel formulations containing 0.05% clobetasol propionate were prepared by 
varying the concentration, type, and grade of gelling agents, while keeping other 
excipients constant (Table 1, Figure 1). 

1. Verma AS, Singh SU, Kaur R, Jain UK. Formulation and evaluation of clobetasol 
propionate gel. Asian J Pharm Clin Res. 2013;6(5):15-8.

• The type and concentration of gelling agents markedly influenced the 
physicochemical and Q3 properties of topical gels.

• Gels containing Carbopol 934 and pharmaceutical-grade HPMC-K4M (1:1 ratio) 
demonstrated optimal physicochemical and Q3 characteristics.

• Future work includes:

• Gels containing pharmaceutical or cosmetic grades of HPMC-K4M alone 
exhibited low viscosity → pourable and unsuitable for use as sole gelling agents.

• Carbopol 934 gels → higher viscosity. 
• Carbopol 934 + pharmaceutical grade HPMC-K4M (1:1 ratio) → gels with 

desirable viscosity and favorable physicochemical and Q3 characteristics.

Table 1. Formulas for gels containing 0.05% clobetasol propionate [1]

Figure 2. Schematic representation of gel manufacturing process

Table 2. Physicochemical and structural (Q3) properties of resultant gels containing 0.05% clobetasol propionate
(data are presented as Mean ± SD, n=3)

Figure 1. Flow chart outlining the formulation design strategy 

RESULTS AND DISCUSSION

• All gels displayed comparable appearance, pH, and water activity (Table 2). 
• Microscopy confirmed absence of particulate matter in all gels, indicating that the 

drug was fully dissolved (Figure 3).  
• Drug content was within acceptable limits (90–110%) for most formulations, 

except cosmetic-grade HPMC-K4M gels. 
• HPMC-K4M gels: slightly higher pH.
• Significant differences in viscosities observed across the gels containing different 

types of gelling agents/ systems.

Figure 3. Representative micrographs for reference gels 
(a) Carbopol 934 gel, (b) HPMC-K4M (pharmaceutical 

grade) gel, (c) HPMC-K4M (cosmetic grade) gel, (d) Gel A, 
and (e) Gel B (200x magnification)
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o Performance testing: In vitro release testing (IVRT), in vitro permeation testing (IVPT).
o Stability testing: Monitoring of physicochemical and Q3 properties.
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• Each gelling system included a reference formulation with 0.25% or 0.5% w/w 
gelling agent(s), along with two variations containing ± 10% of the reference 
concentration.

• Gels were prepared following the process illustrated in Figure 2.

• All formulations were evaluated in triplicate for physicochemical and Q3 
properties.
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