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Abstract:- 

It is phenyl acetic acid derivative developed as anti-

inflammatory agent. It has analgesic anti-

inflammatory antipyretic and skin healing like 

actions like other NSAIDs. It is recommended in 

long term treatment of rheumatoid arthritis and 

Diabetes Mellitus, osteoarthritis and enclosing 

spondylitis. It is also useful acute miscue skeletal 

disorder post operative pain and dysmenorrhea. 

Aceclofenac pain relieving and skin healing 

combined gel was developed in different 

formulation methods. By employing different grades 

of polymers such as HPMC, Carbopol 934 etc. 

There are various Aceclofenac preparation are 

present in market. But this type of gels not gave any 

results for the diabetic patient. The formulation were 

evaluated for various physical parameters, pH, 

spreadability, skin irritation, drug release 

excludability studies drug release mechanisms. This 

gel shows maximum drug release of 8 hours and 

maximum drug. The purpose of this study is to 

prepare the combination of Aceclofenac pain 

relieving and skin healing gel for Diabetic Persons. 

This is a combined form of gel that provide rapid 

onset of action for both effect like analgesic and 

skin healing. And that is to get instant relieve for 

pain as comparison of plain aceclofenac and 

diclofenac tablet or gel. This formulation is much 

beneficial for the diabetic patent due to using 

vitamin C and turmeric to get cure fast of skin injury 

and buildup of skin growth or new epidermis layer 

of skin in the body.Out of various semisolid dosage 

forms, gels are becoming more popular dure to ease 

of application and better percutaneous absorption.  

Keywords:-Combined Gel, Aceclofenac, Vitamin 

C, Turmeric, Analgesic, Skin healing etc.  

 

I.Introduction:- 
Topical delivery can be defined as the 

application of a drug containing formulation to the 

skin to directly treat cutaneous disorders or the 

cutaneous manifestations of a general disease with 

the intent of containing the pharmacological or other 

effect of the drug to the surface of the skin. Semi-

solid formulation in all their diversity dominates the 

system for topical delivery. There have been 

concerns related to the conventional topical dosage 

forms such as lotions, creams ointment and powder 

in terms of drug diffusion or release form the 

vehicle and delivery through the skin. Creams and 

lotions often provide poor bioavailability of the drug 

because they are rapidly cleared from the skin and 

poorly release the drug from the base. Non-

hydrophilic ointments are oleaginous, greasy and are 

not convenient to patients, and also medicated 

powders for topical application have short residence 

time on the skin. (1)  

Gels are semisolid systems in which the 

movement of the dispersion medium is restricted by 

interacting 3dimensional network of particles or 

solvated macromolecules of dispersed phase. The 

transdermal drug delivery system areself contained 

discrete dosage forms which when applied to inact 

skin deliver the drug through the skin at a controlled 

rate to the systemic circulation. At present the most 

common form of delivery of drugs is the oral route 

molecule. The stratum corneum provides the 

greatest resistance to penetration and it is the rate. 

The increased viscosity caused by interlacing and 

consequential internal friction is responsible for the 

semisolid state. Also, a gel may consist of twisted 

matted strands often tied together by stronger types 

of Vander Waals Forces to form crystalline and 

amorphous regions throughout the system.  

Nano-emulgel is an emerging delivery 

system intended to enhance the therapeutic profile 

of lipophilic drugs. Lipophilic formulations have a 

variety of limitations, which includes poor 

solubility, unpredictable absorption, and low oral 

bioavailability. The novel system prepared by the 

incorporation of nano-emulsion into gel improves 

stability and enables drug delivery for both 
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immediate and controlled release. The focus on 

nano-emulgel has also increase due to its ability to 

achieve targeted delivery, ease of application, 

absence of gastrointestinal degradation or the first 

pass metabolism, and safety profile. (8)  

 

Pain:- 

Pain is a distressing feeling often caused by 

intense or damaging stimuli. The international 

association for the study of pain defines pain as an 

unpleasant sensory and emotional experience 

associated with, or resembling that associated with, 

actual or potential tissue damage. (2)  

 

 
Figure 1- Pain 

 

Skin Injury in Diabetic Patient:- 

Diabetes can cause changes in the small blood 

vessels. These changes can cause skin problems 

called diabetic dermopathy. Dermopathy often looks 

like light brown, scaly patches. These patches may 

be oval or circular. Diabetes can also cause wounds 

to heal more slowly, increasing the risk of infections 

and other severe complications.(10)  

 
Figure 2- Skin injury in diabetes 

 

 

 

1. Drug Profile:- 

 

Aceclofenac:- 

Aceclofenac is a nonsteroidal anti-inflammatory 

drug (NSAID) analog of diclofenac. It is used for 

the relief of pain and inflammation in rheumatoid 

arthritis, osteoarthritis and anky losing spondylitis. 

It was patented in 1983 and approved for medical 

use in 1992. Aceclofenac is a crystalline powder 

with a molecular weight of 354.19. It is practically 

insoluble in water with good permeability. It is 

metabolized in human hepatocytes and human 

microsomes to form acetoxyacetic acid as the major 

metabolite, which is then further conjugated. 

 
Figure 3- Structure of Aceclofenac 

 

According to the Biopharmaceutical Classification 

System (BCS) drug substances are classified to four 

classes upon their solubility and permeability. 

Aceclofenac works by inhibiting the action of 

cyclooxygenase that is involved in the production of 

prostaglandins which is accountable for pain, 

swelling inflammation and fever.(1)  

 

Ascorbic acid:- 

Vitamin C also known as ascorbic acid and 

ascorbate is a water-soluble vitamin found in citrus 

and other fruits, berries and vegetables. It is also a 

generic prescription medication and some countries 

is sold as a non- prescription dietary supplement. As 

a therapy, it is used to prevent and treat scurvy, a 

disease caused by vitamin C deficiency.  

 
Figure 4- Structure of Ascorbic acid 
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Vitamin C is an essential nutrient involved in the 

repair of tissue, the formation of collagen, and the 

enzymatic production of certain neurotransmitters. It 

is required for the functioning of several enzymes 

and is important for immune system function. It is 

also functions as an antioxidant. Vitamin C may be 

taken by mouth or by intramuscular, subcutaneous 

or intravenous injection.  

Materials &Methods:-PreformulationStudies:- 

The API and other ingredients that should be used 

for the formulation is collected as per specification 

and well tested in laboratories. 

 

3. Ingredient Table 

S. No.  Name of 

Ingredients  

Functions  

1.  Aceclofenac Pain reliever  

2.  Ascorbic acid  Skin healer  

3.  Carbopol 934  Polymer  

4.  HPMC K4M  Emulsifier  

5.  Sodium CMC  Binder  

6.  Triethanolamin

e  

PH Stabilizer 

and 

Emulsifier  

7.  Ethanol  Solvent  

8.  Propylene 

glycol  

Moisturizer  

9.  Propyl Paraben  Preservative  

10.  Distilled Water  Vehicle  

11.  Menthol  Fragrance  

 

4. PreformulationStudies:- 

• Characterization of Aceclofenac: 

Description the sample of aceclofenac was analyzed 

for nature, color and type of organoleptic properties 

of the drug and its taste.  

 

• Melting point: The melting point was 

determined by using thiesel’s tube apparatus 

method. Drug excipient were very complex to did its 

formality and its compatibility studies.  

• The drug polymer and polymer- polymer 

interaction was studied by the FTIR spectrometer 

using Shimadzu 8400-S. Two percent of the sample 

with respect to a potassium bromide disc was 

properly allowing the formulation and at last mixed 

with dry KBr.  

The mixture was grind into a fine powder using an 

agate mortar and then compressed into a KBr disc in 

a hydraulic press at a pressure of 1000psi. Each KBr 

disc was scanned 16 times at 2mm/sec at a 

resolution of 4cm-1 using cosine apodization. The 

characteristic peaks were recorded.(5)  

 

5. Procedure:- 

 

• Various batches of gels were prepared with 

the help of different ethanol and water proportions 

taken as vehicle in Carbopol 934 base, HPMC K4M 

out of this formulation batch. All the formulation 

were evaluated for the post formulation 

Organoleptic characteristic, homogeneity, drug 

content, pH, viscosity, spreadability, In vitro 

diffusion and stability study. It was found that all the 

formulation were smooth in touch and showed no 

clogging which indicate good texture of 

formulation. All the formulation were evaluated 

spectrophotometrically for the drug content, the 

results were found in the acceptable range, 

indicating the no drug and excipient interaction and 

also form the uniformity of content. It was found 

that the pH of all the formulation is the range of 

6.84 to 7.41 that suits the skin pH, indicating skin 

compatibility. This is the primary requirement for a 

good topical formulation.(8) 

 

 

 
Figure 5- Prepared Nano-emulgel 

 

6. Evaluation test of Formulation:- 

• Homogeneity  

• Appearance  

• Acid value  

• pH Measurement  

• Irritancy test  

• Viscosity  

• Accelerated stability testing  

• Subjective properties  

• Spreadability 

• Type of Emulsion test  

• Washability test  

• In vitro permeation studies  

• Statistical analysis  

• Preference test  

• Test for thermal stability  
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• Patch test  

• Analgesic activity  

• Skin healing activity  

 

7. Pathophysiology of Drug:- 

1. COX Inhibition: Aceclofenac primarily 

blocks cyclooxygenase (COX) enzymes, 

particularly COX-2, which are crucial for 

synthesizing inflammatory mediators like 

prostaglandins from arachidonic acid. 

2. Reduced Inflammatory Mediators: By 

inhibiting COX, it reduces levels of 

prostaglandins (causing pain/swelling), 

Interleukin-1β (IL-1β), and Tumor Necrosis 

Factor-alpha (TNF-α). 

3. Chondroprotective Effects: A metabolite, 

4'-hydroxyaceclofenac, stimulates 

glycosaminoglycan (GAG) synthesis in 

cartilage and inhibits cartilage-degrading 

enzymes (metalloproteinases), protecting 

joint tissues. 

4. Reduced Nitric Oxide & Adhesion: It 

lowers nitric oxide production in 

chondrocytes and reduces neutrophil 

adhesion to blood vessel linings 

(endothelium) by decreasing L-

selectin expression, further dampening 

inflammation.  

 

8. Result and Discussion:- 

The objective of the present study was to 

formulate Aceclofenac pain relieving and skin 

healing nanoemul gel. This pain relieving and skin 

healing gel with different polymer ratios were 

prepared. In order to select the optimized 

formulation, various evaluation parameters were 

checked and subjected to in-vitro diffusion study 

and their release kinetic study were observed. The 

project was undertaken with the aim to design 

nanoemul gel formulation for topical delivery of 

aceclofenac pain relieving and skin healing 

nanoemul gel. Preliminary studies indicates that 

Carbopol 934, and HPMC, can be used as a gelling 

agents and ethanol as a solvent. Different 

formulation were screened at preliminary level o the 

basis of drug solubility, drug release, spreadability, 

excrutability, rheological behavior etc. The 

formulation have satisfactory spreadability, 

rheological behavior and their diffusion profile was 

comparable to marketed gel formulation. 

 

 

 

 

Table 2 Evaluation Parameter and their result:- 

S. no.  Parameter  Result  

1.  Ph  6.84-7.41  

2.  PKa 4.15  

3.  Viscosity  3045.31  

4  Spreadability 23.05  

5.  Physical 

Appearance  

Clear  

6.  Skin irritation  No irritation  

7.  Melting Point  275-277  

8.  Solubility  Water  

9.  Washability  Easily 

washable  

 

9. Conclusions:- 
It was observed that aceclofenac pain 

relieving and skin healing nanoemul gel in 1:2 ratio 

(produced better spreadability and consistency as 

compared to other formulations. The developed gel 

showed good homogeneity, suitable pH, no skin 

irritation and good stability. The maximum 

percentage of drug release was found to be 98.68% 

in 6 hours in formulation. The drug permeation from 

optimized formulation i.e. this was slow and steady 

and 0.89 gm of aceclofenac could permeated 

through rat abdominal skin membrane with a flux 

0.071 gm hr-1 cm-2 and could possibly permeate 

through human abdominal membrane. The Carbopol 

934P forms water washable gel because of its water 

solubility and has wider prospects to be used as a 

topical drug delivery system. Formulation batch (2% 

Diclofenac, Aceclofenac 10% PG, 0.15% 

Methylparaben, 0.05% PropylParaben,1.5% 

Carbopol 940, 67.44% ethanol,16.86% water) had 

shown higher amount of percent cumulative release 

as compared to marketed gel. Spreadiability of 

formulation was good to cover the painful area. In 

formulation the ethanol in following concentration 

had shown the higher penetration enhancer activity 

which result in higher drug release, flux and 

permeability value. On the basis of organoleptic 

characteristic the improved patient acceptability was 

achieved through formulation. The improved patient 

convenience might thus be obtained by the 

administration of such a dosage form with minimal 

blood level fluctuations. The release penetration 

enhancer and other materials are cheap, readily 

available, safe, having wide regulatory acceptance 

and easy to handle for economic point of view. It 

may beneficial to adopt such simple technology for 

the commercial production of Diclofenac 

Aceclofenac pain relieving gel(1). The future scope 

of this study is that formulation should be subjected 

https://www.google.com/search?q=L-selectin&oq=pathophysiology+of+aceclofenac+gel+&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORifBTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRifBTIHCAUQIRifBTIHCAYQIRiPAjIHCAcQIRiPAtIBCTEzMzUyajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&mstk=AUtExfDhGVKJ-dkh-jZ9nvXCn4TPgovLWlhICrMq1p2_ONQmA3iwVMIH5241JxfEKM_hDsuFS0P_5WlggOKdVTfodUDh60O8OxlKFcj_qgbP5UAQA0MHrlZyZpW-TWuAAIkjVpVOCmx1kz1mVmUnJ2uJSR-vThb6zYm0zGdOojz73g0fwlI&csui=3&ved=2ahUKEwimpfm5ss6RAxVp96ACHVQXK0UQgK4QegQIAxAG
https://www.google.com/search?q=L-selectin&oq=pathophysiology+of+aceclofenac+gel+&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORifBTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRifBTIHCAUQIRifBTIHCAYQIRiPAjIHCAcQIRiPAtIBCTEzMzUyajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&mstk=AUtExfDhGVKJ-dkh-jZ9nvXCn4TPgovLWlhICrMq1p2_ONQmA3iwVMIH5241JxfEKM_hDsuFS0P_5WlggOKdVTfodUDh60O8OxlKFcj_qgbP5UAQA0MHrlZyZpW-TWuAAIkjVpVOCmx1kz1mVmUnJ2uJSR-vThb6zYm0zGdOojz73g0fwlI&csui=3&ved=2ahUKEwimpfm5ss6RAxVp96ACHVQXK0UQgK4QegQIAxAG
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for long-terms stability and in-vivo performance 

study. 
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