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Abstract An improved topical gel was developed which

could allow fast release of drug and having appropriate orga-

noleptic (texture) and rheological properties (viscosity).

In vitro release of diclofenac potassium from hydrophobically

modified hydroxypropyl methyl cellulose (hm-HPMC, 90L

grade) based gels (F1, F2 and F3 at 1, 1.5 and 2 % (w/v)

concentration, respectively) was compared with conventional

hydrophilic hydroxypropyl methylcellulose (HPMC,

50 mPa s) based gels (F4 and F5 at 12 and 15 % (w/v) con-

centration, respectively). This study was performed in Franz

diffusion cell using cellulose dialysis membrane. The hm-

HPMC-based gels of higher viscosity release remarkable

quantity of the drug in comparison to conventional hydrophilic

HPMC-based gels of lower viscosity. So in the drug-release

process polymer concentration is more important and a

determinant factor compared to viscosity. Texture profile and

viscosity of hm-HPMC-based gels were compared with a

commercial gel and all the rheological data obtained from the

experiments confirm the suitability of these hm-HPMC-based

gels for use as a topical drug delivery system. In order to

achieve percutaneous penetration of drug, permeation

enhancers (n-octanol and propylene glycol) were added in hm-

HPMC-based gels. Both enhancers have shown enhancement

of drug penetration through rat skin. Propylene glycol at both

lower concentration (2 %) and higher concentration (5 %)

exhibited a greater increase in the permeation flux as well as

more antinociceptive activity than formulations without

enhancer or with n-octanol as enhancer.
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Introduction

Hydroxypropyl methylcellulose (HPMC), a cellulose deriva-

tive is widely used in designing controlled delivery formula-

tions. This hydrophilic HPMC has been now modified to a

hydrophobic form by combining with a long-chain alkyl group.

The study of active substance release from topical gels pre-

pared from hm-HPMC is rare in the literature. The drug release

kinetics, mechanism of drug release, and rate of release for

hydrophobic HPMC differ significantly from the conventional

hydrophilic HPMC due to the difference in chemical compo-

sition and viscosity. In the present work, the effects of different

(hydrophilic and hydrophobic forms) variants of HPMC, effect

of viscosity, and effect of polymer concentration on the

kinetics of the DP release have been studied by performing

in vitro release of different topical formulations. Diclofenac

potassium, a non-steroidal anti-inflammatory drug (NSAIDs)

was chosen as a model drug. Though the drug is an excellent

accepted NSAID, it may cause gastropathy due to frequent oral

administration as its biological half-life is very short [1–3]. So

it is suggested that topically applied NSAIDs are safer.

Skin is a natural barrier; drug penetration through the

stratum corneum is very low as the external layer of skin is

composed of keratin-loaded cells which are set in lipid

layers [4]. As diclofenac absorption is also very low,

chemical enhancers like n-octanol [5] and propylene

glycols [6] are used to enhance the topical permeation.
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