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ABSTRACT 

According to present work is based on the Formulation and Evaluation of Transdermal Gel of Ketoprofen with 

Natural Gelling Agent From Ocimum Basilicum Seed Mucilage and Penetration Enhancer is Menthol for 

Treatment in Musculoskeletal Disorder such as rheumatoid arthritis, osteoarthritis, and spondylitis by using 

dispersion method. Gel were prepared by dispersing method where polymer such as OBM ( Ocimum Basilicum 

Seed Mucilage) is dispersed over water for 2 hours till the polymer is soaked with water, after that other 

chemical ingredients are mixed and stirred well until a homogenous mass is obtained. The dispersion was then 

neutral. The OBM gel of ketoprofen were found to be homogenous with good drug loading. The pH of all the 

gel formulation was found within the neutral pH range which is compatibility with skin and viscosity of 

formulation was found to be feasible for topical drug delivery. Result of in-vitro drug release study shows that f4 

formulation. It has better diffusion of drug through egg membrane and hence further permeation studies carried 

out through HET-CAM test was used for the in-vitro assessment of skin irritation of the prepared gel sample. 

The compatibility study showed that the major peaks in FTIR spectra of the pure drug were found to be intact in 

their physical mixture. Hence there is no interaction between drug and OBM in their physical mixture. OBM can 

be effectively used as the polymer for topical gel preparation. F4 formulation containing OBM may be effectively 

used as topical transdermal delivery for ketoprofen. Transdermal gel is one among the dosage form lying under the 

category of controlled drug delivery, during which the aim is to deliver the drug through the skin within a 

predetermined and controlled rate. The transdermal Penetration and pharmacological efficiency of ketoprofen is 

superior because of it’s intermediate log P value (3.12) Thus the present topic is undertaken for resolve 

limitations of conventional route of administration and improve patient compliance. 

 

 
Keywords: Ketoprofen, NSAID, Penetration Enhancer(menthol), OBM (Natural gelling agent), Transdermal 

gel, Data analysis and release kinetics, compatibility study, dispersion method, Anti- inflammatory Activity. 
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INTRODUCTION: 

Non-steroidal anti-inflammatory drugs (NSAIDs) like Diclofenac, Aceclofenac, Ibuprofen, 
Indomethacin etc. Find their clinical application as anti-inflammatory agents in the treatment of musculoskeletal 

disorders, such as rheumatoid arthritis, osteoarthritis and spondylitis. In general, NSAIDs provide only 

symptomatic relief from pain and inflammation. In this study, Ketoprofen which is one of the NSAID drugs, 

showing effective anti- inflammatory and analgesic properties is formulated into transdermal drug delivery system. 

Ketoprofen has been extensively studied for number of activities including anti-inflammatory, immunomodulatory. 

It belongs to NSAID class of agents but with a different mechanism of action, that is, the inhibition of COX-2, the 

key enzyme of prostaglandin synthesis.It has a good tolerability profile in a variety of painful conditions and is a 

non-selective and potent inhibitor of COX-2 which is the key enzyme of prostaglandin biosynthesis via the 

arachidonic acid pathway. It is of lipophilic nature and is formulated as a transdermal gel, so as to overcome its 

side effects when it is administered by the oral route like diarrhea, constipation, gastric irritation and avoid its 

hepatic first pass metabolism. Gels are superior formulation for several routes of administration. They are effective 

as liquid formulations in oral, topical, vaginal and rectal administration. Principle therapeutic effect of NSAIDs 

springs from their ability to inhibit prostaglandin production by inhibiting enzymatic activities within the 

prostaglandin synthesis. The primary enzyme is that the prostaglandin synthetase or carboxylic (fatty) acid 

cyclooxygenase. This enzyme converts arachidonic acid to the unstable intermediates PGG-2 and PGH-2. These 

are two types of cyclooxygenase. These are termed as COX-1 and COX-2. COX-1 is a constitutive isoform found in 

stomach, blood vessels and kidney. These products differ from tissue to tissue depending upon the actual PGH / PGG 

metabolizing enzymatic activities present. Arachidonic acid also can be converted via 12-lipoxygenase to 12-

HPETE and 12-HETE or via the 5lipoxygenase pathway to a spread of leukotrienes. NSAIDs inhibit the 

cyclooxygenase enzyme and prostaglandins production. They do not suppress leukotriene formation. The dosage 

forms, whether a tablet, an injection or a patch, to deliver the right amount of medicine at the right time to the right 

target site becomes complicated if each medicine is to be delivered in an optimal and preferred manner to the 

individual patient. The medication may not be absorbed if it is released too slowly or too rapidly, or the patient may 

suffer adverse effects and as because it’s desired effects may not last as long as it needed. These limitations are being 

overcome by transdermal drug delivery systems as they achieve several advantages over conventional dosage 

forms. Transdermal drug delivery is a route which can deliver medicines via the skin portal to systemic circulation 

at a predetermined rate and maintain clinically effective concentrations over a prolonged period of time. 

Transdermal route of drug administration avoids discomfort associated with parental therapy and improves patient 

compliance. This route of administration also eliminates the side effects that are caused by the conventional drug 

forms and also provide controlled release of drugs directly into the bloodstream through the intact skin. 

Transdermal delivery can provide a number of advantages over the conventional method of drug administration 

like-enhanced efficacy, increased safety, greater convenience, improved patient compliance. 

PENETRATION ENHANCERS 

Definition: 

The penetration enhancers are the substance which reversibly reduce the barrier resistance of the stratum corneum 

without damaging the viable cells. 

Or 
 

The agents which are capable of modifying the barrier to penetration presented by skin are called as “penetration 

enhancers’’ 

 

 

 

Mechanism of action of penetration enhancer4,8,11: 

Mainly the penetration enhancer cross into the skin and co-operate with the skin constituents and instigate at 

transitory and reversible increment in skin permeability by upsetting and fluidizing the lipid boundary of the skin. 

They expand medicines diffusivity through the skin proteins. 

1. Penetration enhancers acts by one or great amount of following mechanism of actions, 

 

2. Disruption of exceedingly requested structure of lipids of stratum corneum. 
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3. Interaction with intercellular proteins. 

 

4. Increase the thermodynamic activity of the drug by acting as a cosolvent. 

 

5. Increase the partition coefficient of the drug to promote its release from the vehicle into the skin. 

6. Promote penetration and establish drug reservoir in the stratum corneum. 

 
7. Improves the apportioning of medication from the dissolvable into the stratum corneum. 

The former class generally comprises a long chain of the intercellular lipids, in addition to a polar head group that 
is capable of interacting with the lipid polar head group. 

GELS1,3,12,13,14: 

The term gel originated in the late 1800’s. Gels are swollen networks possessing both the cohesive properties of 
solids and the diffusive transport properties of liquids. Elastically they tend to be soft and somatically they are 

highly reactive. They are semisolids being either suspensions of small organic particles or large organic molecules 

interpenetrated liquid.with  

 

It is the interaction between the units of colloidal phase, inorganic or organics, which sets up structural viscosity, 

immobilizing the liquid continuous phase. Thus, get exhibit characteristics intermediate to liquids and solids. 

When dispersed in an appropriate solvent, gelling agent merge or entangled to form three- dimensional colloidal 

network structures. This network limits fluid flow by entrapment and immobilization of the solvent molecules. The 

network structure is also responsible for a gel resistant to deformation and therefore its viscoelastic properties. 

Gels are an excellent formulation for several routes of administration. They are useful as liquid formulations in oral, 
topical, ocular, vaginal and rectal administration. Gels can be clear formulations when all the particles completely 

dissolve in the dispersing medium. But this doesn’t occur in all gels, and some are therefore turbid. 

Methods of preparation of Gels12,13,25: 

1. Dispersion method: 

In this method polymer is dispersed over water for 2 hours till the polymer is soaked with water, after that other 
chemical ingredients are mixed and stirred well until a homogenous mass is obtained. 

2. Cold method: 

In this method all the ingredients are mixed together to form a homogenous mass, under low temperature at about 

50C. In this polymer is mixed with penetration enhancer to form solution A, Drug is mixed with solvent to form a 

solution B. After that solution B is poured into solution A slowly with complete stirring. 

3. Chemical reaction: 

In this preparation of sols by precipitation from solutions. E.g. Aluminium hydroxide gel precipitate by interaction 

in aqueous solution of an aluminium salt and sodium carbonate, increased concentration of reactants will produce a 

gel structure. Silica gel is another example and is produced by interaction of sodium silicate and acids in the 

aqueous solution. 

4. Thermal effect: 

As lower the temperature the solubility of most lyophilic colloids E.g. agar, gelatin, sodium oleate is reduced, so 

that if cooling a concentrated hot sol will often produce a gel. Similarly, to hydrogen bonding with water. 

Increasing the temperature of these sols will break the hydrogen bonding and the reduced solubility will produce 

gelatin. 

5. Flocculation with salts and Non-solvents: 

Gelatin is a popular collagen derivative primarily used in food, pharmaceutical, photographic and technical 

products. In foods, gelatin provides a melts-in-the-mouth function and do achieve thermo-reversible gel property. 

Gelatin is produced by adding just sufficient precipitate to produce the gel structure state but in sufficient to bring 

about complete precipitation. It is necessary to ensure rapid mixing to avoid local high concentration of precipitants. 

Solutions of ethyl cellulose, polystyrene in benzene can be gelled by rapid mixing with suitable amount of a 

nonsolvent such as petroleum ether. The addition of salts to moderately sols such as aluminium hydroxide, ferric 

hydroxide and bentonite produces gels. 

http://www.jetir.org/


© 2023 JETIR July 2023, Volume 10, Issue 7                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2307749 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org h382 
 

Benefits of Natural gelling agent and Penetration enhancer: 

 OBM has advantages over synthetic gelling agent as it was found to be Biocompatible &non-toxic because 

chemically it was found carbohydrate in nature and composed of polysaccharides. 

 It has additional anti-inflammatory activity due to presence of quercetin flavonoid which inhibits the 

inflammatory cytokine (TNF-α). 

 Menthol has penetration enhancer property it was found to be more potent as compared to synthetic 
penetration enhancer because sometimes synthetic penetration enhancer showed permanent damage of cell 

membrane. 

So, in present study we used OBM as natural gelling agent and menthol as penetration enhancer. 

 

 

 

MATERIALS AND METHOD: 

List of Materials Used: 

A) Drug: 

 

Sr. No Drug Supplier 

1. Ketoprofen Yarrow chem. products, Mumbai. 

Table: List of Drug and supplier. 

B) Excipients: 

 

Sr. 

No. 

Excipients Supplier 

1. Xanthan gum SBSPM’ B. Pharmacy College,Ambajogai 

2. OBM powder SBSPM’ B. Pharmacy College,Ambajogai 

3. Menthol SBSPM’ B. Pharmacy College,Ambajogai 

4. Propylene glycol SBSPM’ B. Pharmacy College,Ambajogai 

5. Glycerin SBSPM’ B. Pharmacy College,Ambajogai 

6. Methanol SBSPM’ B. Pharmacy College,Ambajogai 

7. Benzyl alcohol SBSPM’ B. Pharmacy College,Ambajogai 

Table : List of Excipients and suppliers. 

C) Chemicals and Reagents: 

 

Sr.No. Chemicals and Reagents Supplier 

1. Sodium hydroxide SBSPM’ B. Pharmacy College,Ambajogai 

2. Potassium dihydrogen phosphate SBSPM’ B. Pharmacy College,Ambajogai 

3. Acetone SBSPM’ B. Pharmacy College,Ambajogai 

4. Ethanol SBSPM’ B. Pharmacy College,Ambajogai 

Table : List of Chemicals and suppliers 

 

 

Method Used: 

Dispersion Method : 

In this method polymer is dispersed over water for 2 hours till the polymer is soaked with water, after that other 

chemical ingredients are mixed and stirred well until a homogenous mass is obtained. 

Preparation of Transdermal Gel of Ketoprofen: 

 

Procedure: 

 

The required quantity of Ketoprofen was weighed accurately and dissolved in specified amount of methanol. To this 

solution specified quantity of Propylene glycol, Glycerin and Benzyl alcohol were added and dissolve. (Solution 
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A) 

Different concentration of OBM and specified concentration of xanthan gum were dispersed in sufficient amount of 

water, the mixtures were mixed uniformly by using magnetic stirrer. (Solution B) 

Solution A and Solution B were mixed thoroughly. 
 

Dispersions were allowed to hydrate for 30-60minutes. 

 

 

 

Sr. No. Ingredients Role of Ingredients 

1. Ketoprofen NSAID 

2. OBM Gelling agent 

3. Xanthan gum Stabilizer 

4. Menthol Penetration enhancer 

5. Propylene glycol Humectant 

6. Glycerin Emollient 

7. Methanol Solvent 

8. Benzyl alcohol Preservative 

9. Distilled water Vehicle 

Table :Ingredients for Transdermal Gel Formulation. 

 

 

 

Sr.no. Ingredients(%w/v) F1 F2 F3 F4 

1. Ketoprofen 1 1 1 1 

2. OBM 0.25 0.5 0.75 1 

3. Xanthan gum 1 1 1 1 

4. Menthol 5 5 5 5 

5. Propylene glycol 1 1 1 1 

6. Glycerin 3 3 3 3 

7. Methanol 1 1 1 1 

8. Benzyl alcohol 0.1 0.1 0.1 0.1 

9. Distilled water Qs to 10% Qs to 10% Qs to 10% Qs to 10% 

 

Table : Composition for Transdermal Gel Formulations. 
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RESULTS AND DISCUSSION 

Preformulation study: 

Identification of Drug: 

Organoleptic properties: 

The drug was white in color, odorless and powder in nature meets specification mentioned in I.P.2014. 

Determination of melting point: 

 

Name M.P. Observed M.P. Reported 

Ketoprofen 940C 940C 

Table: Melting point of Ketoprofen. 

The melting point of Ketoprofen was found as 940C which complies with reported melting point range of standard 

Ketoprofen which indicates that the drug Ketoprofen was of pure quality. 

Determination of solubility: 

 

Sr. No. Solvent Solubility Profile 

1. Distilled Water Insoluble 

2. Acetone Soluble 

3. Alcohol Soluble 

4. Benzene Soluble 

5. chloroform Soluble 

6. methanol Soluble 

Table : Solubility profile of Ketoprofen. 

The solubility profile of Ketoprofen complies with reported solubility profile of standard Ketoprofen. It was 

showed in Table. 

FTIR Analysis: 

The FTIR Spectrum analysis of Ketoprofen reveals the presence of major functional groups it was showed in 

Figure and Table . The observed wavenumber was found to be within standard limits that indicates no any 

impurities present in drug sample. 

 

Functional Groups Observed frequency values 

(cm-1) 

Standard frequency values 

(cm-1) 

C=O (Amide) 1697.05 1680-1880 

C=C(Stretching) 1653.97 1690-1640 

C-H (Stretching) 2978 2500-3000 

-C-O-(Stretching) 1073.04 1350-1000 

-C-C-(Stretching) 964.82 800-1000 

-OH (Stretching) 3745.83 3500-3100 

Table : FTIR Spectrum Interpretation for Ketoprofen. 
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Figure: FTIR Spectrum for Pure Ketoprofen. 

 

UV method for estimation of Ketoprofen: 

Determination of λ max: 

The UV absorption spectrum of Ketoprofen was determined in the phosphate buffer pH 7.4 as showed in fig. The 

maximum absorbance of Ketoprofen was observed at 260 nm. 

Preparation of pH 7.4: 

 

Preparation of pH 7.4: 2.38 gm of Disodium Hydrogen Phosphate, 0.19 gm of Potassium Dihydrogen Phosphate 
and 8 gm of Sodium Chloride were weighed accurately and it was diluted up to 1000 ml.[10] 

 

Fig. : Spectrum of Ketoprofen 
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Calibration curve of Ketoprofen in phosphate buffer pH 7.4: 

 

Sr. No Concentration (µg/ml) Absorbance 

1. 2 0.201 

2. 4 0.307 

3. 6 0.412 

4. 8 0.511 

5. 10 0.602 

6. 12 0.727 

7. 14 0.802 

8. 16 0.917 

9. 18 1.012 

10. 20 1.129 

Table: Calibration curve of Ketoprofen at 260 nm in phosphate buffer pH 7.4. 

 

 
 

Fig. ; Calibration curve of Ketoprofen at 260 nm in phosphate buffer pH 7.4. 

Calibration curve of Ketoprofen in phosphate buffer pH 7.4 was found to be linear in the concentration range 2-20 

µg/ml. The slope(m), correlation coefficient(R2) and intercept(Y) of the calibration curve was showed in fig. The 

drug concentration range obeys Beers-Lamberts law. 

Identification of Gelling agents: 

 

OBM 

Phytochemical Tests: 

The phytochemical screening of OBM reveals the presence of mucilage, alkaloids and flavonoids. The results 

found in phytochemical tests of OBM was showed in Table 

 

Test Name Observation Inference 

Mucilage Test Red color Mucilage Present 

Mucilage Test Powder swells Mucilage Present 

Dragendroffs Test Orange-brown ppt Alkaloids Present 

Shinoda Test Pink color Flavonoids Present. 

Table : Phytochemical Tests for OBM. Organoleptic 

Properties: 

OBM powder was found to be white, hygroscopic powder. It has characteristic odor. 
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Determination of Solubility: 

The solubility profile of OBM complies with reported solubility profile of OBM. It was showed in Table 

Sr.no. Solvent Solubility Profile 

1. Water Soluble 

2. Ethanol Insoluble 

3. Chloroform Insoluble 

4. Acetone Insoluble 

Table :Solubility Profile for OBM Swelling Index 
 

Determination: 

The swelling index profile of OBM complies with reported swelling index profile of OBM. It was showed in 

Table. 

 

Sr.no. Observed value Reported value 

1. 11.3+0.03% 11.5% 

 

Table :Swelling Index for OB FTIR Analysis: 

The FTIR Spectrum analysis of OBM revealed that OBM contains -OH group with intermolecular hydrogen 

bonding as in polysaccharides with 1-4 glycosidic bonds. This was indicated that chemically OBM belongs to class 

of Carbohydrates. Besides that, it also shows presence of -OH(Stretching) and -COO- (asymmetric vibrations). It 

was showed in Figure 9.4. and Table no.9.8. The observed wavenumber was found to be within standard limits that 

indicates no any impurities present in OBM sample. 

 

 

 

 

 

 

Figure : FTIR Spectrum for OBM. 
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Functional Groups Observed frequency values 

(cm-1) 

Standard frequency values 

(cm-1) 

-OH (Stretching) 3455.13 3500-3100 

C-H (Stretching) 2926.01 2500-3000 

-COO- (Asymmetric 

vibrations) 

1674.19 1680-1880 

Table :FTIR Spectrum Interpretation for OBM. 

Evaluation Parameters for Transdermal Gel pH Determination: 

pH of all prepared gel formulations(F1-F2) were evaluated for pH determination. It was found in the range of 6.3 to 

6.9 which was considered acceptable when compared with pH of marketed gel formulation to avoid the risk of 

irritation upon application to the skin. It was showed in Table. 

 

Sr.no. Formulations Observed pH values 

1. F1 6.3+0.1 

2. F2 6.5+0.1 

3. F3 6.7+0.1 

4. F4 6.9+0.1 

5. Marketed Gel 6.9+0.1 

Table :pH Determination of Transdermal Gels. (mean +SD, n=3) 

Viscosity Determination: 

Viscosity of all prepared gel formulations (F1-F2) were evaluated for viscosity determination. It was found in the 

range of 13.1-19.1cp which was considered acceptable when compared with viscosity of marketed gel formulation. 

The viscosity of gel formulation shows consistency of gel formulation. Increase in gelling agent concentration 

increases the viscosity of the gel formulation. Among all prepared gel formulations F4 batch containing 1% of 

OBM as gelling agent shows greater viscosity i.e. 18.8cp it was greater than viscosity of F1, F2 And F3 batches. The 

results found in viscosity determination of all prepared gel formulations was showed in Table 

 

Sr.no. Formulations Observed Viscosity(cp) values 

1. F1 11.4+0.1 

2. F2 13.1+0.1 

3. F3 16.5+0.1 

4. F4 18.8+0.1 

5. Marketed Gel 19.1+0.1 

Table :Viscosity Determination of Transdermal Gels. (mean +SD, n=3) 

In-vitro diffusion study: 

The all formulated transdermal gel batches (F1-F4) were evaluated for In-vitro diffusion studies in pH 7.4 

Phosphate buffer across egg diffusion medium and found results were showed in Table no.9.11. Among all 

formulated transdermal gel formulations F4 batch (1% OBM) shows higher cumulative % drug release, it was found 

to be 98.51% within 6 hours as compared to F1, F2 And F3 batches. The plot of % cumulative drug release from all 

formulated transdermal gel batches(F1-F4) across egg membrane vs time in minutes were showed in Figure. 

 

Time in min F1 F2 F3 F4 

0 0 0 0 0 

30 9.47+ 0.02 11.22+0.18 15.2+0.02 18.3+0.01 

60 17.54+0.023 20.87+0.01 21.75+0.02 25.6+0.02 

120 28.77+0.03 31.05+0.02 33.85+0.01 42.8+0.01 

180 47.89+0.02 50.35+0.01 51.05+0.02 59.77+0.01 

240 54.03+0.01 70.3+0.01 72.28+0.017 78+0.011 

300 70.1+0.02 78.59+0.01 81.15+0.01 88.18+0.01 

360 85.78+0.01 89.4+0.01 92.11+0.02 98.51+0.01 

Table : In-vitro diffusion study profile for Transdermal gel formulation (F1-F4) batches. (Mean+SD, n=3) 

Figure : Plot of %CDR vs Time in min. 

120 
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Data analysis of release kinetic: 

The In-vitro drug release data was analyzed by using various kinetic models as Zero order, first order, Higuchi model 

and Korsmeyer-Peppas model in order to find out the mechanism of drug release. The model that gives higher 

regression coefficient value was considered as best fit model. The regression coefficient(R2) values for 

formulations F1-F4 was showed in Table 

 

no. 9.12. The drug release kinetic study data obtained for all formulated transdermal gel batches were shown in Figure 

A, B, C, D. 

 

 

 

Formulatio 

n batches 

Zero 

order 

release 

kinetic(R2) 

First order 

release 

kinetic(R2

) 

Higuchi 

Model( 

R2) 

Korsmeyer 

-Peppas 

Model(R2

) 

Korsmeyer 

-Peppas 

Model (n) 

Best 

Fitted 

Model 

. 

F1 0.988 0.717 0.932 0.579 1.24 Zero 

order 

F2 0.987 0.645 0.943 0.556 1.24 Zero 

order 

F3 0.987 0.655 0.948 0.498 1.17 Zero 

order 

F4 0.988 0.619 0.970 0.460 1.14 Zero 

order 

Table : Drug release kinetic study data for Transdermal gel formulation(F1-F4) batches. 

%
C

D
R
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              Figure A : Zero order release kinetics for Transdermal gel formulations(F1-F4) batches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B :First order release kinetics for Transdermal gel formulations(F1-F4) batches. 
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       Figure C : Higuchi model for Transdermal gel formulations(F1-F4) batches 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure D :Korsmeyer-Peppas model for Transdermal gel formulations(F1-F4) batches. 

 

Statistical Analysis: 

Student t- test: 

The results obtained from Student t- test was showed in Table P- values less than 0.05 indicated that model terms 
were statistically significant. 

 

Student t- test. P values obtained Conclusion 

F1 vs F2 0.029 Statistically significant. 

F1 vs F3 0.0057 Statistically significant. 

F1 vs F4 0.0013 Statistically significant. 

F2 vs F3 0.014 Statistically significant. 

F2 vs F4 0.0011 Statistically significant. 

F3 vs F4 0.0019 Statistically significant. 

Table :Statistical analysis. 
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From the study all above evaluation parameters we concluded that F4 batch showed pH and viscosity values 

similar to the marketed gel formulation values. Also, F4 batch shows higher 

% drug release as compared to other formulated batches (F1, F2, F3). Therefore, we selected 

F4 batch as an optimized batch and taken this for further evaluation studies. 

In-vitro skin irritation study: HET-CAM Test 

 

In the present work In-vitro skin irritation method (HET-CAM) were used to skin irritation study of optimized 

transdermal gel formulation batch (F4). The formulated transdermal gel formulation was found to be free from 

irritation. The result found in In-vitro skin irritation study was showed in Table  and Figure. 

 

Formulation 

Batch 

Parameters Observation Inference 

F4 Hemorrhage No red blood dots around vessels. No irritation 

F4 Lysis No disappearance of small blood 

vessels in CAM. 

No irritation 

F4 Coagulation No dark spot, No denaturation of 

albumin. 

No irritation 

Table : In-vitro skin irritation study profile. 

 

 

 

                                                          Figure : Skin irritation study. 
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Stability study: 

The optimized transdermal gel formulation batch (F4) was kept for stability studies there was no significant change 

observed in appearance, pH, viscosity and drug diffusion at room temperature. The stability study revealed that the 

formulated transdermal gel formulation was 

 

stable at room temperature for at least 15 days. The results found in stability studies was showed in Table. 

 

 

 

Formulation 

batch 

Day Appearance pH Viscosity(cp) %CDR 

F4 1 Homogenous 6.9+0.1 18.8+0.1 98.33+0.01 

F4 5 Homogenous 6.9+0.1 18.8+0.1 98.31+0.01 

F4 10 Homogenous 6.9+0.1 18.8+0.1 98.22+0.01 

F4 15 Homogenous 6.9+0.1 18.8+0.1 98.19+0.01 

Table : Stability study. (mean +SD, n=3) 

CONCLUSION: 

 

From the present study the following conclusions can be drawn: 

 

The ketoprofen sample was successfully characterized for Melting point, Solubility.The natural gelling agent (OBM) 

was successfully isolated and characterized for Phytochemical tests, Solubility, Swelling index.The transdermal gels 

of Ketoprofen were successfully formulated using Dispersion method.The prepared transdermal gel formulations 

were evaluated for parameters as pH, Viscosity, In- vitro diffusion study, In-vitro skin irritation study, Stability 

study.Amongst all formulations, transdermal gel with 1% OBM as gelling agent i.e. F4 batch was better with respect 

to overall product qualities.When formulated transdermal gels were compared with marketed gel, its pH and 

viscosity was found to be acceptable.In-vitro drug diffusion study was performed in Phosphate buffer pH 7.4 for 6 

hours. % cumulative drug release was found in a range of 85.78% to 98.51% from all the formulations at the end of 

6 hours in a controlled manner. From in- vitro diffusion studies of transdermal gels were showed the drug release by 

Zero order release kinetic because it showed greater R2 values as compared to R2 values of other 3 models.The 

formulated transdermal gel showed no irritation after performing In-vitro skin irritation study by using HET-

CAM.The optimized transdermal gel formulation batch (F4) was kept for stability studies there was no significant 

change observed in appearance, pH, viscosity and drug diffusion at room temperature. The stability study revealed 

that the formulated transdermal gel formulation was stable at room temperature for at least 15 days.Thus, results of 

the present study clearly indicate that transdermal gel can be a good alternative to the conventional dosage form. 

However, further clinical studies were needed to access the utility of this formulation. 

By considering all above points it was concluded that, the objectives of present research study were achieved. 
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