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 Abstract : 
 

Topical gel preparations are intended for skin application or to certain mucosal surfaces for 

local action or transdermal penetration of medicament or for their emollient or protective action. 

Topical delivery of drugs can be achieved by incorporating drug into the gel matrix for effective 

delivery of drugs, thus avoiding first pass metabolism and for increased local action in pain 

management and skin diseases. NSAID’s are non-steroidal drugs having excellent anti-

inflammatory and analgesic activity but NSAID’s produces GIT ulceration, liver and kidney 

trouble especially in case of oral administration. In view of adverse drug reaction associated 

with oral formulations, many NSAID’s are increasingly administered by topical route .  

 

Hydrophilic polymers like sodium alginate and pectin of varying concentrations were used in an 

attempt to develop topical hydrogel formulations of diclofenac sodium. Evaluation tests for 

visual appearance, pH, viscosity, spreadability , assay were carried out . The gel formulation 

consisting of 5% w/w sodium alginate and pectin at 1:1 ratio  These results suggest the 

feasibility of the topical gel formulation of diclofenac sodium. 
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 INTRODUCTION: 
  
A nonsteroidal anti-inflammatory drug (NSAID) called diclofenac sodium hydrogel is designed to be applied topically to reduce pain 

and inflammation in certain body parts. It is frequently used to treat localized soft tissue injuries, sprains, strains, and osteoarthritis.  

 

A targeted medication delivery method that can be applied topically through the skin, vagina, rectal, or ocular channels is known as 

topical drug administration. The primary channel of topical medication delivery is the skin, which is also one of the most accessible 

organs on the human body for topical administration. Research and development of hydrogel drug delivery systems has advanced 

scientifically and technologically in recent years by overcoming physiological obstacles such first pass metabolism and for better local 

action. Nowadays, a number of methods are used to treat pain, inflammation, skin conditions, skin disinfection, and wound dressings 

with controlled release.  

 

Gels consist of a solid three-dimensional network that spans the volume of a liquid medium. This internal network structure may result 

from physical bonds (physical gels) or chemical bonds (chemical gels), as well as crystallites or other junctions that remain intact 

within the extending fluid. Virtually any fluid can be used as an extender including water (hydrogels), oil, and air (aerogel). Both by 

weight and volume, gels are mostly fluid in composition and thus exhibit densities similar to those of their constituent liquids.  
 

Hydrogel is a network of polymer chains that are water-insoluble, sometimes found as a colloidal gel in which water is the dispersion 

medium4. Hydrogels are superabsorbent (they can contain over 99% water) natural or synthetic polymers. Hydrogels also possess a 

degree of flexibility very similar to natural tissue, due to their significant water content. Hydrogels are crosslinked polymer networks 

that absorb substantial amounts of aqueous solutions. Hydrogels have played a key role in is drug delivery technology. 

 

 In present work, attempt was made to formulate and evaluate topical hydrogel drug delivery systems. Attempts were made to 

enhance drug absorption and exposure to improve therapy by controlling the rate of drug release from dosage forms. Rate of drug 

release was modified using cross-linking agents, gelling or thickening agents. The ultimate aim was to improve bioavailability of the 

drug and to improve the market formulation by the use of combination of hydrophilic polymers . 

 MATERIALS AND METHODS: 

Materials: 

 Diclofenac sodium was procured from local vendor, Sodium Alginate , Pectin , Glycerin, Paraben, were procured and used in this 

investigation. 

 

Formulation of Diclofenac sodium topical hydrogel:  

Hydrogel (also called aquagel) is a network of polymer chains that are hydrophilic, sometimes found as a colloidal gel in which water 

is the dispersion medium . Hydrogels are highly absorbent (they can contain over 99% water) natural or synthetic polymers. 

Hydrogels also possess a degree of flexibility very similar to natural tissue, due to their significant water content.  

Diclofenac sodium has limited solubility in water, which can be enhanced using Methanol. Methanol can be used as a co-solvent in 

aqueous solutions to increase the solubility of diclofenac sodium . 

Hydrophilic polymers like Sodium Alginate and Pectin were selected and Add 10 ml of water to above measure chemicals. Heat the 

mix solution with the help of Magnetic stirrer with continuous stirring . Heat and stir the solution for 2 to 2.30 hrs at 50-60°C until 

sodium alginate and pectin dissolve completely . Then add 1 ml of glycerine  to the solution with gently stirring and stir for 30 min’s . 

Then add 1ml of prepared solution of Diclofenac sodium to the solution . Add preservative and again stir it until the a gel like 

consistency is form .  

 

1. Hydrogels were fabricated using different concentrations of polymeric dispersions. 

2. 0.1, 0.2, 0.3, 0.4, 0.5 gm  concentrations of sodium alginate were prepared using distilled water. 

http://www.ijrti.org/
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3. 0.3, 0.5, 0.1,0.2,0.5 gm concentrations of pectin were prepared using distilled water. 

4. After complete dispersion, both the polymer solutions were kept on heating magnetic stirrer for complete dissolution of both 

the solutions . 

 

5. Dispersions of polymers were made using magnetic stirrer . After dispersing sodium alginate in distilled water, colloidal 

dispersion of pectin was added to it under magnetic stirring. 1% v/v glycerin . Aqueous drug solution was added to the polymeric 

dispersion . 
 

6. Finally, the remaining distilled water was added to obtain a homogeneous dispersion of gel under magnetic stirring. 

 

 

 Evaluation of topical diclofenac sodium hydrogel  

 Physical appearance:  

The physical appearance and homogeneity of the prepared gels were tested by visual observations. The marketed formulation was 

considered as reference. 

 Spread ability test:  

Spread ability can be determined by applying the gel over an even surface and observed for the gritty nature of the hydrogel if 

present. 

 PH determination: 

The pH of the gel formulations was determined by using a pH paper. For pH determination, 1% of hydrogel formulation in deionized 

water was prepared and pH was determined.  

 Drug content:  

For assay of the drug in gels, diclofenac sodium was extracted from 1 g of each gel formulations with 20 mL of phosphate buffer 

pH7.4 for 30 min . The resultant mixture was filtered through membrane filter (pore size 0.45 µm). The absorbance of the sample was 

determined spectrophotometrically at 276 nm (Elico SL150 UV-VIS spectrophotometer) after appropriate dilution with phosphate 

buffer pH 7.4. The concentration of diclofenac sodium was estimated from the calibration curve. 

 Determination of viscosity:  

The viscosity of the gel formulations was determined using Brookfield viscometer with spindle no. 7 at 100 rpm at the temperature of 

250C . 

  

 RESULTS AND DISCUSSION: 
 In present work, attempt was made to formulate and evaluate topical hydrogel drug delivery systems. Attempts were made to modify 

drug absorption and exposure to improve pharmacokinetics and pharmacodynamics by controlling the rate of drug release from 

dosage forms. Rate of drug release will be controlled by using cross-linking agents, gelling or thickening agents. 

The ultimate aim is to reduce number of doses in order to receive acute and elegant dosage forms convenient to patient meeting 

requirement of steady state blood concentration of drug, leading to better compliance to therapy. Topical hydrogels were formulated 

by varying proportions of polymers and they were evaluated.  

http://www.ijrti.org/
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The topical hydrogels of diclofenac sodium using different proportions of polymers were developed. From the developed gels, gels of 

better physicochemical properties were selected. Different proportion of polymers used in development of gels is tabulated in Table 1 

and optimization of the formula based on the physical properties of the gel was carried out and the data is tabulated in Table 7. 

 

                  FIGURE 1: STANDARD CALIBRATION GRAPH OF DICLOFENAC SODIUM. y=0.039x+0.011;R2=0.9997 

 

TABLE 1: COMPOSITION OF GELS 

 

 

Sr.No 

 

Ingredients 

 

Quantity  

Batch 1  Batch 2 Batch 3  Batch 4  Batch 5 

1 Diclofenac Sodium 1 ml 1 ml 1 ml   1 ml   1 ml 

2 Sodium alginate 0.1 gm  0.2 gm   0.3 gm  0.4 gm  0.5 gm 

3 Pectin 0.3 gm 0.5 gm 0.1 gm  0.2 gm  0.5 gm 

4 Glycerin  1 ml 1 ml 1ml  1 ml  1 ml 

5 Water  10 ml  10 ml  10 ml_  10 ml  10 ml 

6 Parabens  QS   QS  _ QS QS QS 

 

TABLE 2: EVALUATION OF DICLOFENAC SODIUM TOPICAL HYDROGELS 

 

 
Formulation code Visual appearance Drug content Viscosity (cps) Spread ability 

F1 Thick, translucent 98.3 ± 0.2 8719± 2 + 

F2 Thick, translucent 98.5 ± 0.2 8810 ± 1.5 ++ 

F3 Thick, translucent 99.4 ± 0.1 8880 ± 1.5 ++ 

F4 Thick, translucent 99.1 ± 0.1 8942 ± 2.5 ++ 

http://www.ijrti.org/
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F5 Thick, translucent 99 ± 0.4 9136 ± 1.5 ++ 

Formulation code Visual appearance Drug content Viscosity (cps) Spread ability 

Marketed Thick, opaque 99.7 ± 0.1 9643 ± 1.7 ++ 

 

 

Accelerated stability studies: Significant changes were not noticed. The formulation F8 was found to be stable after exposure to 

accelerated temperature and humidity conditions for a period of 3 months. No significant changes were seen in physical evaluation 

parameters .  

 

TABLE 8: PHYSICAL PARAMETERS AFTER ACCELERATED STABILITY STUDY OF FORMULATION  

 
Phyical Parametr  

Temperature: 40o ±2oC ;Relative humidity (RH): 75 ± 5%RH                                                                                                

 
Initial 

 
After 1 month 

 
After 2 months 

 
After 3 months 

 
pH 

 
7 ±0.07 

 
6.9 ± 0.07 

 
6.9 ± 0.07 

 
6.9 ± 0.07 

 
Assay 

 
99.6 ± 0.1 

 
99.5 ± 0.1 

 
99.4 ± 0.1 

 
99.3 ± 0.1 

 
Viscosity (cps) 

 
9636 ± 1.5 

 
9639 ± 1.2 

 
        9645 ± 1.5 

 
           9649 ± 2 

 

 
 

 CONCLUSION: 
The diclofenac sodium hydrogel for topical application was formulated using Sodium alginate and Pectin and evaluation tests were 

performed. The topical delivery of diclofenac sodium from the prepared gel formulations was found to be improved. Proper selection 

of polymers and their proportions is a prerequisite for designing and developing a transdermal drug delivery system. The formulated 

gels showed good homogeneity, good stability and better drug release rates. 

 

 

 

 REFERENCES: 

1. Ranade, V, V.; Drug delivery systems. 6.Transdermal drug delivery, The Clinical Journal of Pharmacology. 

2. Williams, Adrian: Transdermal and Topical Drug Delivery, Published by Pharmaceutical Press, 2003; 14-18. 

3. G. J. Narin: Encyclopedia of Pharmaceutical Technology. Marcel Decker, New Work 1997. 

http://www.ijrti.org/


   © 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | IJNRD.ORG 
 

 a 

IJNRD2504442 International Journal Of Novel Research And Development (www.ijnrd.org) 
 

 
e316 

c31

4. Govil, S.K, Tyle. P. Drug Delivery: Fundamentals and Application.Marcel Dekker, Inc., New York. 1998. 385-406. 

5. Farid Hasan. S.M, Pharmacokinetics of diclofenac sodium in normal man, Pakistan journal of pharmaceutical sciences, 

Vol. 18, 2005; 1: 18-24. 

6. B.W Barry, Novel mechanisms and devices to enable successful transdermal drug delivery, European journal of 

pharmaceutical sciences, Vol 14, September 2001; 2:101-114. 

7. Chandira R.M, Pradeep, Design, Development and Formulation of Antiacne Dermatological Gel, Journal of Chemical and 

Pharmaceutical Research, Vol. 2, Issue: 1: 401-414. 

8. Adeyeye CM and Pui-Kai Li (1990). In: Analytical Profiles of Drug Substances (Florey, K. Ed.), Vol.19, Academic Press, 

San Diego, pp.123-144. 

9. Diclofenac binding to albumin and lipoprotein in human serum. Biochem. Pharmaco., 34: 1695-1700. Ciba-Geigy (1988). 

Diclofenac package insert. Ardsley, New York . 

10. Degen PH, Dieterle W, Schneider W, Theobald W and Sinterhauf U (1988). Pharmacokinetics of diclofenac and five 

metabolites after single doses in healthy volunteers and after repeated doses in patients. Xenobiotica., 18(12): 1449 1455 . 

 

http://www.ijrti.org/

