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ABSTRACT: Joint disorders such as osteoarthritis 

and rheumatoid arthritis are commonly associated 

with pain, inflammation, and reduced mobility. Oral 

administration of non-steroidal anti-inflammatory 

drugs (NSAIDs) like indomethacin is effective but 

may cause gastrointestinal adverse effects with 

long-term use. Therefore, topical drug delivery 

offers a promising alternative by delivering the drug 

directly to the affected site while minimizing 

systemic side effects. The present study aimed to 

formulate and evaluate an indomethacin anti-

inflammatory cream for the management of joint 

disorders. The cream was prepared using the 

emulsification method with suitable excipients to 

obtain a stable oil-in-water emulsion. The 

formulated cream was evaluated for its physical 

appearance, pH, viscosity, spreadability, 

homogeneity, washability, drug content, in-vitro 

drug release, stability, and anti-inflammatory 

activity. The formulation exhibited a smooth 

texture, acceptable pH, good spreadability, 

satisfactory drug content, and excellent stability 

under different storage conditions. In-vitro drug 

release studies demonstrated sustained release of 

indomethacin, while the formulation showed 

effective anti-inflammatory potential. The results 

indicate that the developed indomethacin cream is a 

stable, effective, and patient-friendly topical dosage 

form that may improve the treatment of joint 

disorders while reducing the systemic side effects 

associated with oral therapy. 
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I. INTRODUCTION 
Topical drug delivery systems (TDDS) 

provide local or systemic delivery of drugs through 

or across the skin using formulations and 

technologies that improve absorption, targeting, and 

patient acceptability. Below is a concise, organized 

overview of key types, mechanisms, enhancement 

methods, advantages/limitations, and examples — 

with sources for each factual statement. TDDS 

deliver drug to skin layers for local effect or across 

the skin into systemic circulation for controlled 

delivery. They avoid gastrointestinal degradation 

and first-pass hepatic metabolism and can reduce 

systemic side effects by localizing drug action. Joint 

disorders is a common manifestation associated with 

inflammatory conditions such as osteoarthritis, 

rheumatoid arthritis, sprains, and musculoskeletal 

injuries. These conditions significantly affect the 

quality of life and mobility of affected individuals. 

Non-steroidal anti-inflammatory drugs 

(NSAIDs) are widely used for the management of 

pain and inflammation. Indomethacin is a potent 

NSAID that exerts its pharmacological action by 

inhibiting cyclooxygenase (COX) enzymes, thereby 

reducing the synthesis of prostaglandins responsible 

for inflammation and pain. Although indomethacin 

is effective when administered orally, systemic 

administration may lead to adverse effects such as 

gastrointestinal irritation, ulceration, and renal 

complications. 

 

SKIN ANATOMY &PHYSIOLOGY: 

The human integumentary system’s 

greatest organ is the skin. Its thickness ranges from 

0.5 to 4 mm or more. For the average adult human, 

the skin has a surface area of 1.5–2.0 square meters 

(15–20 sq ft). It covers the entire body. The skin 

performs a multitude of tasks, including controlling 

body temperature, generating vitamin D, and acting 

as a barrier against the external environment to 

protect against microbiological infections, 

chemicals, and poisons.The present study aims to 

formulate and evaluate an indomethacin anti-

inflammatory cream for the effective management 

of joint swelling. The research focuses on 

optimizing the formulation to achieve desirable 

characteristics such as appropriate viscosity, spread 

ability, stability, and efficient drug release. 

Furthermore, the prepared formulations are 
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subjected to various evaluation parameters to assess their quality, safety, and therapeutic potential. 

 

DrugPenetration pathway 

 
 

Inflammation is a protective physiological response 

to tissue injury; however, chronic inflammation often 

leads to conditions such as arthritis, characterized by 

joint swelling, pain, and reduced mobility. Joint 

swelling significantly impacts the quality of life and 

daily functioning of affected individuals. 

Conventional treatment primarily involves the use of 

nonsteroidal anti-inflammatory drugs (NSAIDs), 

which effectively reduce inflammation and pain. 

Among these, indomethacin is a potent NSAID 

widely used for the management of inflammatory 

disorders, including rheumatoid arthritis and 

osteoarthritis. 

Despite its therapeutic efficacy, oral administration of 

indomethacin is often associated with systemic side 

effects such as gastrointestinal irritation, ulceration, 

and renal complications. These limitations have 

prompted the exploration of alternative drug delivery 

systems, particularly topical formulations, which 

offer localized drug action, reduced systemic 

exposure, and improved patient compliance. 

 

II. EXPERIMENTATION 

 

Batch 

code 

HPMC 

(g) 

Propylene 

glycol(ml) 

Indomethacin 

(g) 

Menthol 

(ml) 

Methyl 

salicylate 

(ml) 

Methyl 

paraben(g) 

Triethanolamine 

(ml) 

Purified 

water 

(Q.S 

to100g) 

F1 0.8 8 1 0.5 0.5 0.2 0.4 q.s. 

F2 0.8 12 1 0.5 0.5 0.2 0.4 q.s. 

F3 1.0 10 1 0.5 0.5 0.2 0.4 q.s. 

F4 1.2 8 1 0.5 0.5 0.2 0.4 q.s. 

F5 1.2 12 1 0.5 0.5 0.2 0.4 q.s. 

 

Method of preparation: 

ForpreparationofGel Base: 

Dissolve HPMC in purified water then allow it to 

hydrate for 24 hours. 

Drug solution preparation: 

After preparation of gel base dissolve indomethacin 

in propylene glycol add menthol & methyl salicylate 

with continuous stirring 

Addition of Preservative 

Methyl paraben was dissolved in a small quantity of 

warm purified water and incorporated into the drug 

solution. 

Incorporation: 

The drug solution containing indomethacin, 

propylene glycol, methyl salicylate, menthol, and 

methyl paraben was gradually added to the hydrated 

HPMC gel base with continuous stirring using a 
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mechanical stirrer at 500 rpm for the 30 minutes. 

until a homogeneous cream was obtained. 

Neutralisation: 

Add triethanolamine dropwise then adjust pH to 6.5-

7. 

Adjustment: 

Make up volume with purified water & mix until 

smooth, homogenous cream is formed. 

 

 

III. CONCLUSION 

For the treatment of joint swelling that is 

rheumatoid arthritis, osteoarthritis and acute pain, 

topical preparation owing to its better ability to treat 

the disease as compared to oral drug delivery. Topical 

delivery significantly improves bioavailability of 

drug.  

That is aim formulation & evaluation of 

indomethacin anti-inflammatory cream for joint 

swelling. 

For the formulation of indomethacin cream, 

HPMC was selected as gelling agent and viscosity 

modifier. It had shown good gelling behaviour and 

skin retention property. 

FT-IR studies of physical mixture of drug 

and polymers were measured and compared with FT-

IR spectra of pure drug. Studies revealed that there 

were no definite changes in bands observed with 

respect to pure drug. 

All prepared cream formulations (F1–F5) 

exhibited acceptable physicochemical characteristics, 

including smooth appearance, good homogeneity, 

semisolid consistency, absence of grittiness, no phase 

separation, and satisfactory stability. The pH of all 

formulations ranged from 6.2 to 7.0, which is 

compatible with normal skin pH and suitable for 

topical application. The viscosity values (24,500–

32,500 cps) indicated good consistency, while the 

spreadability values (10.8–15.6 g·cm/s) demonstrated 

ease of application. 

Among all formulations, F3 exhibited the 

most desirable characteristics, with optimum 

viscosity (32,500 cps), highest spreadability (15.6 

g·cm/s), appropriate pH (7.0), excellent homogeneity, 

and no phase separation or instability. These findings 

indicate that formulation F3 possesses the best overall 

performance and is considered the optimized 

formulation. 

In conclusion, the developed indomethacin 

cream demonstrated satisfactory physicochemical 

properties, compatibility, stability, and suitability for 

topical administration. The optimized formulation 

(F3) has the potential to provide effective local anti-

inflammatory therapy and may improve patient 

compliance through convenient topical application. 

Further in vivo, skin permeation, and clinical studies 

are recommended to confirm its therapeutic efficacy 

and long-term stability. 
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