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A B S T R A C T 
Objective: to formulate transdermal patches of ketoprofen solid dispersions, determine the effect of propylene glycol on the 
rate of release of ketoprofen transdermal solid dispersion patches to know the optimum transdermal patch form of a solid 

dispersion of ketoprofen could provided better analgesic and antiinflammatory effects compared to the trademark ketoprofen 
gel (Kaltrofen®). 
Design: this research was conducted  using a transdermal experiment of dense solid dispersion patches of ketoprofen with 

variations in the amount of propylene glycol F1 (10%), F2 (20%) and F3(30%) , physicochemical characteristics (organoleptic, 

fiber, weight uniformity, folding enhancement and development), diffraction patterns (XRD), incompatibility patterns (FTIR), in 

vitro penetration testing. -vitro, evaluation of analgesic and anti-inflammatory activity. 

Interventions: the intervened  variable were the in vitro penetration testing. In-vitro, evaluation of analgesic and anti-
inflammatory effect of ketoprofen transdermal solid dispersion patch. 
Main outcome measures: the main measurement in this study were physicochemical characteristics (organoleptic, fiber, 

weight uniformity, folding enhancement and development), diffraction patterns (XRD), incompatibility patterns (FTIR), in vitro 

penetration testing. -vitro, evaluation of analgesic and anti-inflammatory activity. 

Results: transdermal patches of ketoprofen solid dispersion patches produce white, odorless preparations that have a flat 

surface, thickness between 0.0242 ± 0.0002 to 0.0269 ± 0.0003, weight uniformity 321.50 ± 0.78 to 381.54 ± 0.60, folding 

resistance between 375 ± 0.58 to 443 ± 1.53, all formulas already meet the requirements of physicochemical characteristics. 

F3 ketoprofen transdermal solid dispersion patch had a highest penetration degree and provide better analgesic effects 

compared to the trademark ketoprofen gel (Kaltrofen®), and there were significant differences between groups (p>0.05).  

Conclusion: it can be concluded that the use of 30% propylene glycol in F3 ketoprofen transdermal solid dispersion patch 
affects the rate of drug release and had a better anti-inflammatory effect compared to the trademark ketoprofen gel 
(Kaltrofen®). 
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INTRODUCTION 

etoprofen is one of the non-steroidal anti-

inflammatory drugs (NSAIDs) which replaces 

the enzyme cyclooxygenase 1 (COX-1) which 

inhibits prostaglandin synthesis 
1
. Ketoprofen is 

commonly used to reduce pain, inflammation and 

stiffness caused by several conditions such as 

osteoarthritis, rheumatoid arthritis, ankylosing 

spondylitis, or stomach cramps associated with 

menstruation  
2
. Repeated administration of ketoprofen 

orally causes several side effects including gastric ulcer, 

duodenal ulcer, and gastrointestinal bleeding 
3
. To  

 

overcome the side effects of ketoprofen orally, the 

administration of ketoprofen is given transdermally. 

Today, the market has produced ketoprofen in gel 

preparations, one example is Kaltrofen® gel 2.5%, but 

gel preparations still have some disadvantages, namely in 

daily use it is very easily erased by clothing and sweat, so 

its use must be repeated. To overcome these problems, 

ketoprofen preparations are made in the form of 

transdermal patches so that they are easy to use, the 

concentration of drugs in blood is constant and, most 

importantly, can improve the bioavailability of drugs 

K 
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because first pass metabolism through the liver can be 

avoided 
4,5

. 

Transdermal patch is a system of drug delivery through 

the skin to give certain doses and distribute drugs to 

systemic circulation by using adhesives 
6
. The patch 

ensures that the drug is distributed at a controlled release 

rate. The drug particles must first be dissolved to form 

molecules that can diffuse through the polymer, then the 

drug will penetrate through the skin. Based on the 

formulation method, patches are divided into two groups 

namely membrane controlled systems and matrix 

controlled systems 
7
. In this study, matrix type patches are 

used because they have several advantages, namely if 

there is damage to the polymer, no leakage occurs so that 

the drug is not released in large quantities, elegant dosage 

forms, smaller and thinner, making the process easy, fast, 

and lower costs 
8
. 

One of important component in transdermal patch 

preparations is polymer. The polymer functions to control 

the release of drugs in the preparation. The right 

combination of hydrophilic and hydrophobic polymers 

can deliver drugs in a controlled manner. The use of 

hydrophilic polymers alone will cause the drug to be 

released quickly from the preparation, while the use of 

hydrophobic polymers alone can slow the rate of drug 

release because a strong barrier will form which causes 

the drug to be trapped in the preparation so that the drug 

is difficult to release 
9
. In a study 

10
 about the 

optimization of polyvinylpyrrolidone and carbopol on a 

pyroxycam solid dispersion patch, it was shown that a 

mixture of ethyl cellulose (EC), hydroxypropyl 

methylcellulose (HPMC) and polyvinylpyrrolidone (PVP) 

patches could release the drug continuously for 8 hours. 

Ethylcellulose (EC) is a lipophilic polymer that has been 

widely used in controlled loose preparations. Ethyl 

cellulose is a polymer that has no expanding 

characteristics but has a strong barrier film so that it will 

produce a good patch preparation and serves to regulate 

the speed of drug release from the polymer with a matrix 

system 
11

. 

Polyvinylpyrrolidone (PVP) is a hydrophilic polymer that 

can increase drug release due to pore formation and 

prevent crystallization of the drug in the matrix 
12

. 

Hydroxypropyl methylcellulose (HPMC) is a hydrophilic 

polysaccharide polymer. The choice of HPMC is because 

HPMC is easily hydrated by water, so that it expands and 

accelerates drug release from its base 
13

. 

The weakness of ketoprofen lies in its solubility. 

Ketoprofen is practically insoluble in water 
14

, so we need 

a method to increase the solubility of ketoprofen. 

Methods that can be used to improve the solubility of 

ketoprofen are made in the form of solid dispersions. 

There are three techniques in making solid dispersions, 

namely melting, dissolving and dissolving. Ketoprofen 

solid dispersions are prepared by the dissolution method, 

the advantage being that thermal decomposition of the 

drug or carrier can be prevented because it uses the low 

temperature required for the evaporation of organic 

solvents 
15

. Further research on the effect of HPMC and 

propylene glycol on the transdermal transport of 

propranolol HCl in a matrix patch preparation using 

factorial design methods, obtained the results that the 

higher levels of propylene glycol will further increase 

drug penetration. 

Based on the description above, the researchers were 

interested in examining the effect of propylene glycol 

polymers in ketoprofen solid dispersion patches on 

penetration rates as well as analgesic and anti-

inflammatory effects. 

MATERIALS AND METHODS 

This research was conducted using a transdermal 

experiment of dense solid dispersion patches of 

ketoprofen with variations in the amount of propylene 

glycol, physicochemical characteristics (organoleptic, 

fiber, weight uniformity, folding enhancement and 

development), diffraction patterns (XRD), incompatibility 

patterns (FTIR), in vitro penetration testing. -vitro, 

evaluation of analgesic and anti-inflammatory activity 

Research sites 

The study was conducted from February 2019 to June 

2019 in the Cosmetology Laboratory of the Faculty of 

Pharmacy, the Physical Pharmacy Laboratory of the 

Faculty of Pharmacy, and the Research Laboratory of the 

Faculty of Pharmacy, Universitas Sumatra Utara, Medan. 

Material, chemical reagents and tools 

The tools used in this study are glassware, calipers, 

analytical balance, magnetic stirrer, magnetic bar, oven, 

pH meter (Hanna), petri dish, desiccator, micrometer 

screw (Delta), diffusion cell franz (cell donor and cell 

receptor), UV spectrophotometer (Shimadzu), X-ray 

diffraction (XRD) (Rigaku), Spectra Fourier-Transform 

IR (FTIR) (Shimadzu IR Prestige-2), animal scales, 

razors, scalpels, plantar test infrared (Ugo Basile), digital 

pletismometer (Ugo Basile). The materials used in this 

study are Ketoprofen (Fagron chemical industries, 

Australian), Kaltrofen® gel (Kalbe Farma), Ethyl 

cellulose, Hydroxypropyl methylcellulose, 

Polyvinylpirolidone, Propylene glycol, Chloroform 

(Merck), Ethanol, distilled water, Ethyl cellulose, 

Hydroxypropyl methylcellulose, Polyvinylpirolidone, 

Propylene glycol, Chloroform (Merck), Ethanol, distilled 

water, Ethyl cellulose, Hydroxypropyl methylcellulose, 

Polyvinylpirolidone, Propylene glycol, Chloroform 

(Merck), Ethanol, distilled water, Ethyl cellulose NaOH) 

(Merck), potassium dihydrogen phosphate (KH2PO4) 

(Merck), sodium chloride (Merck), Potassium Bromide 

(KBr) (Merck), λ-carrageenan (Sigma). 

Preparations of ketoprofen calibration curve 

Standard solutions II  were pipette  0.1; 0.2; 0.4; 0.6; 0.8; 

0.8; 1.4; 1.4; 1.6; 1.6, 1.8, 2, 2 and 2.4 ml then put into a 

10 ml flask and added phosphate buffer solution pH 7.4 

to the mark line, shaken until homogeneous. The 

absorption was measured with a UV spectrophotometer at 

a wavelength of 260.0 nm, until the concentration of 1-24 

µg / ml is obtained. 

Preparation of ketoprofen solid dispersion patch 

transdermal preparations 

Transdermal patch formulation of ketoprofen solid 

dispersion consist of 3 formulas that could be seen on 

table 1. 
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Table: 1. Ketoprofen solid dispersion patch transdermal formula 

Composition 

Formula 

F1 F2 F3 

Ketoprofen 0.54 mg 0.54 mg 0.54 mg 

Ethyl Cellulose 150 mg 150 mg 150 mg 

HPMC 100 mg 100 mg 100 mg 

PVP 50 mg 50 mg 50 mg 

Propylene Glycol 30 mg 60 mg 90 mg 

Total 330.54 mg 360.54 mg 390.54 mg 

 

The ketoprofen patch was made by the dissolution 

method, the active substance ketoprofen was dissolved in 

a mixture of chloroform (2.5 ml) and ethanol (2.5 ml) 

plus EC polymer, HPMC and PVP slowly stirred with 

magnetic stirrer until homogeneous, add propylene glycol 

to be stirred again using magnetic stirrer until 

homogeneous. The resulting solution was poured in a 

mold that had been coated with aluminum foil. The 

solvent was allowed to evaporate at 40 ℃ for 24 hours, 

the resulting film was transferred to plaster 
16

. The 

evaluation of physicochemical characteristics included 

organoleptic, thickness, uniformity of weights, folding 

resistance and development. 

X-ray Diffraction (XRD) 

X-ray diffraction patterns of  ketoprofen powder, each  

polymer, and mixtures were recorded on  an X-ray 

diffraction system using a Cu radiation source, a voltage 

of 40 KV and a current of 30 mA. Observations were 

made at a scanning speed of 0.05o per second 
17

. 

Spectra Fourier-Transform IR 

Spectra Fourier-Transform IR was obtained using FT-IR 

spectrophotometer. Ketoprofen samples, each polymer 

and polymer-drug mixture, were mixed evenly with 

potassium bromide at a weight ratio of 1: 5 (sample: 

potassium bromide). Potassium bromide plates were 

prepared by pressing powder at a pressure of 5 tons for 5 

minutes in a hydraulic press. Then the percent 

transmittance measured at wave numbers 400-4000 cm-1 
17

. 

In vitro penetration test 

In this study, the skin of male rabbits with a weight 

ranging from 1.5-2 kg. Hair on the abdomen was shaved 

carefully using a razor. Shaving was done on the day 

before taking the skin to condition according to the 

environment. Rabbits were killed by anesthetized using 

chloroform and the skin of the abdomen was cutted with 

surgical scissors. Cleaned the attached fat, washed with 

distilled water, wrapped in aluminum foil, and stored 

immediately in the freezer until the experiment is carried 

out. When the skin is going to be used, the skin is soaked 

with 0.9% NaCl solution for 24 hours 
18

. 

Penetration tests were carried out using a vertical type 

Franz diffusion cell. The donor compartment was placed 

in the transdermal patch of ketoprofen. The donor 

compartment and receptor compartment separator 

membrane was rabbit skin. The membrane was placed 

between the donor compartment and the receptor 

compartment with the dermis side facing the receptor 

compartment. The receptor compartment contains a pH of 

phosphate buffer of 19 ml and is stirred with a magnetic 

stirrer at 37 ± 0.5 ℃ 
19

. Observations were carried out for 

10 hours and samples were taken at the 5th, 10th, 15th, 

30th, 45th, 60th, 120th, 180th, 240th, 300th, 360th, 420th, 

420th, 480th, 540th and 600th every 1 ml sample taking 

was done by adding the solution buffer phosphate pH of 

7.4 as much as 1 ml. The sample was put into a 10 ml 

flask and a phosphate buffer solution was added to pH 7.4 

to the mark line. Absorption is measured at the maximum 

absorption wavelength and determined by the amount of 

drug that is penetrated. 

Evaluation of analgesic effect with the plantar method 

The adapted rat was divided into 3 groups and each group 

consisted of 8 rat. Animal test groups were as follows: 

Group I : Transdermal patch without medication 

(control) 

Group II : Trademark ketoprofen gel (Kaltrofen®) 

Group III: Transdermal patch of ketoprofen (F3) solid 

dispersion 

The principle of this experiment was to observe the 

reaction time that occurs from rat placed in a plantar 

container and heat-induced from an infrared movable 

generator. Induction of heat was done on the soles of rat 

feet and the response of experimental animals could be 

either pulling or licking feet. 

Evaluation of anti-inflammatory effect by paw edema 

method 

The part of the rat's left leg segment marked with a 

marker, then measuring its volume by dipping it in the 

triton water column on the pletismometer until the 

marked limit on the rat's leg segment, recorded as the 

initial leg volume (V0), transdermal patch affixed to the 

back of the rat, after 10 minutes each rat was given an 

induction of edible carrageenan 1% solution by 0.05 ml 

intraplantar on the dorsal part of the left leg. The left leg 

volume of the rat was measured again at intervals of 5, 

10, 15, 30, 45, 60, 120, 180, 240, 300, 360, 420, 480, 540 

and 600 minutes. 

The percentage of inflammation (% R) can be calculated 

using the following formula: 

 

Note: % R = percentage of inflammation,Vo = initial foot 

volume,Vt = foot edema volume at the t-time 
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The percentage of inflammation inhibition (% R) can be 

calculated using the following formula: 

 

Note: % IR = percentage of inflammation inhibition, a = 

percentage of inflammation average of the control 

treatment group, b  = average percentage 

inflammation of the test group 

Skin irritation test 

Skin irritation test was performed on mice that had been 

tested for analgesics and anti-inflammatory. After using 

transdermal patches of solid dispersion of ketoprofen for 

10 hours on the back of the rat, then released and 

erythema examination on the skin. Erythema is 

determined depending on the color changes caused on the 

skin of mice. If there is no change in color then there is 

no erythema, if it turns to pink, mild erythema occurs, if it 

turns to pink, it occurs immediately erythema, if it turns 

to dim pink, serious erythema occurs 
20

. 

Statistic analysis 

The research data were analyzed using the IBM SPSS 

Statistics 21 program and  analyzed using the One Way 

ANOVA method  to determine the average difference 

between groups. If there are differences, it is done by 

using the Post Hoc Tukey HSD test to see real differences 

between treatments. 

RESULT AND DISCUSSION 

Results of Evaluation Transdermal Characteristics of 

Ketoprofen Solid Dispersion Patches  

The results of evaluation transdermal characteristics of  

ketoprofen solid dispersion patches rations could be seen 

in Table 2. 

Table: 2. Results of evaluation transdermal characteristics of ketoprofen 
solid dispersion patches. 

 

Evaluations Result 

Organoleptic: 

 Color 

 Smell 

 Consistency and Surface conditions 

 

White 
Odorless 

F1: Dry and flat 

F2: Dry and flat 
F3: A little wet and 

flat 

Thickness 
(Average (cm) ± SD) 

 

F1:0.0242 ± 0.0002 
F2:0.0245 ± 0.0001 

F3:0.0269 ± 0.0003 

Uniformity of weights 

(Average (mg) ± SD) 

F1: 321.50 ± 0.78 

F2: 352.14 ± 0.56 
F3: 381.54 ± 0.60 

Folding resistance 

(Average ± SD) 

F1: 375 ± 0.58 

F2: 397 ± 1.53 
F3: 443 ± 1.53 

 

The result showed that formulas 1 and 2 produced a dry 

and flat surface condition, while in formula 3 a patch with 

a slightly wet consistency and a flat surface was obtained. 

This is because the formula 3 uses propylene glycol more 

than formula 1 and 2. The use of propylene glycol with a 

concentration of 30% can cause the patch surface to be 

slightly wet. Propylene glycol is hygroscopic which can 

bind water vapor in the environment, so that it can 

increase humidity 
21

. 

Test results above showed that the thickness of the patch 

in this test ranges from 0.0240-0.0272 cm. The test results 

of each formula showed that F3> F2> F1. Formula 3 had 

the highest thickness value compared to formulas 1 and 2  

because in formula 3 it used more propylene glycol which 

is 30%. Propylene glycol is hygroscopic, which can bind 

water vapor in the environment, so that the patch is 

thicker 
21

. 

The weight of all formulas did not reach the amount of 

material from the basic formula used. Lack of preparation 

weight due to material left behind during the mixing and 

pouring process into the mold. The variation in weight of 

the preparation was also strongly influenced by the 

physical and chemical properties of the polymer used. 

All patch formulas had a fold resistance of more than 300 

times,  not broken and still have good surface conditions. 

The results of the folding resistance of all formulas were 

in accordance with the requirements, the polymer was not 

damaged by being folded up to 300 times 
22

. All formulas 

contain HPMC polymers, as it was known that HPMC 

could be used as a binder or binding agent, the presence 

of a strong bond on HPMC could produce patches with 

great folding resistance 
21

. 

 

Figure: 1. Graph of patch development in phosphate buffer medium pH 

7.4 

The degree of development of each patch formula (figure 

1) showed that from the three formulas the greatest 

degree of development results obtained from F3 

containing 30% propylene glycol concentration followed 

by formulas F2 and F1. An increase in weight after 

soaking for some time in a phosphate buffer medium of 

pH 7.4 is due to water absorption. Propylene glycol is 

hygroscopic so that it can bind water together with 

increasing immersion time. Besides the composition in 

the patch there is also an HPMC polymer which one of 

the hydrophilic polymer parts, the characteristic of the 

hydrophilic polymer is its ability to expand to an 

unlimited degree when in contact with water and will 

quickly undergo dissolution 
21

. Increase in the number of 

hydrophilic polymers in the preparation caused an 

increase in the absorption of water into the matrix which 

caused the formation of a gel layer in the hydrated layer, 

with an increase in the number of hydrophilic polymers in 

the matrix caused an increase in thickness of the gel layer. 

The formation of this gel will be a barrier and caused a 

decrease in the release of active substances through the 

matrix 
23

. 
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Result of X-ray Diffraction (XRD) 

 

Figure: 2. Result of X-ray Diffraction (XRD) 

Note: A: Ketoprofen XRD test results,B: PVP XRD test results,C: EC XRD test results,D: Ketoprofen mixtures in PVP polymers, HPMC and EC 

XRD test results 

Ketoprofen X-ray diffraction shows the presence of 3 

sharp-shaped peaks with high intensity at the peak 

regions of 10 °, 14 °, and 17 ° (Figure 2), and the lowest 

peaks shown at the peak regions of 54 °, 56 °, 57 °. In 

ethyl cellulose (EC) polymers there are highest peaks at 5 

° and 12 °. Polyvinylpyrrolidone (PVP) polymers have 

the highest peaks at 13 ° and 16 °. The hydroxypropyl 

methylcellulose polymer has the highest peaks at 12 ° and 

16 °. Solid dispersion preparations have the highest peaks 

at 11 ° and 15 ° with a broad peak shape. In solid 

dispersion preparations the peak intensity decreases 

which is lower and wider than the standard form of 

ketoprofen. This shows that ketoprofen in the form of 

amorphous solid dispersion is compared to standard 

ketoprofen 
24

. 

Result of Spectra fourier-transform IR 

Testing using FTIR aims to determine the possibility of 

interaction between ketoprofen as an active ingredient 

with a polymer that is EC, HPMC, and PVP. The result 

could be seen on figure 3. 

 

 

Figure: 3. Result of Spectra fourier-transform IR 

Note: A: Ketoprofen FTIR test results,B: Ketoprofen, polymers and mixture FTIR test results 

The results of the FTIR polymer test showed that the 

wavelength identified in the polymer was not the main 

wavelength of ketoprofen, so the use of EC, HPMC, and 

PVP bases did not affect the ketoprofen functional 

groups. These was consistent with research Zakir, et al.  
16

 

which states that the use of EC polymers, HPMC and 

PVP is compatible or did not show any interaction with 

the active ingredient of ketoprofen. 

The Result of In Vitro Test 

Transdermal penetration test of ketoprofen solid 

dispersion patches 
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Figure: 4. Result of in vitro transdermal patch penetration test 

Based on figure 4 above showed that the largest amount 

of penetration was formula 3 which containing propylene 

glycol by 30% with the amount of drug penetration by 

85.34%. Propylene glycol in the formula patch serves as 

an enhancer and plasticizer. Its mechanism of action as an 

enhancer is to increase the fluidity of the lipids so that the 

diffusion of the drug in the lipid bilayer will increase. 

Propylene glycol will dissolve polar groups in α keratin in 

the stratum corneum so that it will increase the distance to 

the lamellar which in turn will increase the drug partition 

in the stratum corneum 
25

. 

Ethyl cellulose is a neutral polymer that is hodrophobic, 

ethyl cellulose matrix will provide an obstacle to the 

penetration of liquid into the matrix, which causes the 

diffusion of the drug will be slow. PVP and HPMC 

polymers are hydrophilic polymers that can increase drug 

release, without the rate of controlling membrane 

hydrophilic polymers will release the drug quickly during 

dissolution testing 
26

. 

The EC-PVP-HPMC combination shows that trasdermal 

patch penetration can be controlled. EC serves to limit 

release by blocking the penetration of fluid into the 

matrix. PVP functions to form a pore that can increase the 

release of ketoprofen from its base. HPMC is a polymer 

that can swell (swellable) when in a suitable solvent 
21

. 

Swellable polymers can increase tortuosity and diffusion 

of active ingredients resulting in faster drug release 
27

. 

From the results obtained, it could be concluded that the 

transdermal dense dispersion patch of ketoprofen (F3) 

had the highest amount of penetration compared to the 

transdermal dense dispersion patch F1, F2 and the 

trademark ketoprofen gel (Kaltrofen®). 

Determination of Optimum Formula 

Based on the results of characteristic tests (organoleptic, 

thickness, uniformity of weights, folding resistance and 

development) that all formulas meet the requirements to 

determine the highest penetration results to be selected 

for analgesic and anti-inflammatory testing. Based on the 

penetration test results above, it can be concluded that 

Formula 3 with propylene glycol concentration of 30% 

can penetrate 85.34%. So that F3 was chosen for 

analgesic and anti-inflammatory testing. 

Result of Analgesic Effect  

The results of analgesic effect to determine the pain 

response time to infrared induction can be seen in Figure 

5. 

 

Figure: 6. The results of analgesic effect 

F1: transdermal patch without medication (control),F2: trademark 

ketoprofen gel (Kaltrofen®),F3: transdermal patch of ketoprofen (F3) 
solid dispersion 

Based on  the results of the analgesic test, the infrared 

plantar test method can be seen from the table and graph 

above that the longer the pain response time to infrared 

stimulation, the higher the analgesic effect. The 

trademark ketoprofen gel (Kaltrofen®) had the highest 

peak of analgesic effect in minutes to -240 which is 44.71 

second. the time needed to hold pain induction for 600 

minutes, the observation time showed that the control 

group did not show analgesic effects. The group that 

showed the highest analgesic effect seen from the graph is 

the transdermal patch of dense ketoprofen dispersion, 

kaltrofen® gel has a smaller analgesic effect. 

The results of the analysis of variance showed that there 

were differences in the response of rats holding a 

significant induction of pain between treatment groups 

between the 5th minute to the 600th minute. The average 

difference test <0.05 shows that there is a significant 

difference between the test group with the response time 

of mice to pain induction and vice versa average 

difference test> 0.05 shows there is no significant 

difference between the test group and the response time 

of mice to pain induction. 

The Tukey test of the 5th to 600th minutes showed that 

there was a significant difference between the transdermal 

patch of the solid dispersion of ketoprofen and the 

trademark ketoprofen gel (Kaltrofen®) and control. 

From the results obtained, it could be concluded that the 

transdermal patch of the solid dispersion of ketoprofen 

had a better analgesic effect than the trademark 

ketoprofen gel (Kaltrofen®). 

Result of Anti-inflammatory effect 

 

Figure 7. Result of antiinflammatory effect 
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Note: F1: transdermal patch without medication (control), F2: trademark 

ketoprofen gel (Kaltrofen®), F3: transdermal patch of ketoprofen (F3) 
solid dispersion 

Figure 7 showed the highest average inflammation 

percentage is the control group, while the test group had 

an average inflammation percentage below the control 

group. The highest average percentage inflammation of 

the trademark ketoprofen gel group (Kaltrofen®) was 

8.69% in the 300th minute and started to decrease in the 

360th minute to the 600th minute to 5.89%. The 

transdermal patch of ketoprofen solid dispersion patches 

had the highest average inflammation rate of 4.37% in the 

240th minute and started to decrease in the 300th minute 

to the 600th minute to 1.61%. The average inflammation 

percentage of the test group and the comparison drug 

group had an anti-inflammatory effect compared to the 

control group. 

Inflammation produced by λ-carrageenan consists of two 

phases. The first phase, which is 1-2 hours after 

carrageenan injection, causes trauma due to inflammation 

caused by carrageenan. The trauma is caused by the 

release of histamine and serotonin from basophils and 

platelets to the site of inflammation. The second phase, 

which is 3-4 hours after carrageenan injection, releases 

prostaglandins from macrophages. The first phase is the 

beginning of an increase in inflammation and 

inflammation will occur in the second phase after 

carrageenan injection. If there is no inhibition of 

inflammation, the inflammation will be maintained until 

the 6th hour. Carrageenan produces inflammation that 

lasts for 6 hours and gradually decreases after 24 hours 

(Anwar, et al., 2013). 

The percentage of inflammation inhibition indicates the 

ability of the test preparation to inhibit inflammation. In 

Figure 4.17, it can be seen that the test material at the 5th 

minute has had an effect. The results of calculating 

inflammation of the kaltrofen gel inflammation reached a 

maximum of 54.3%. The transdermal patch group of 

ketoprofen solid dispersions gave a maximum inhibition 

of inflammation reaching 84.6%. 

 

Figure 8. Percentage of inflammation inhibition 

Note: F2: trademark ketoprofen gel (Kaltrofen®), F3: transdermal patch 
of ketoprofen (F3) solid dispersion 

CONCLUSION 

Based on the results of the study, it could be concluded 

that transdermal patches of ketoprofen solid dispersion 

patches produce white, odorless preparations that have a 

flat surface, thickness between 0.0242 ± 0.0002 to 0.0269 

± 0.0003, weight uniformity 321.50 ± 0.78 to 381.54 ± 

0.60, folding resistance between 375 ± 0.58 to 443 ± 1.53, 

all formulas already meet the requirements of 

physicochemical characteristics. Based on the diffusion 

test results obtained the best penetration results are F3 

which contains 30% PG, so it could be concluded that the 

use of propylene glycol affects the rate of drug release. 

Transdermal patches of ketoprofen solid dispersions 

provide better analgesic effects compared to the 

trademark ketoprofen gel (Kaltrofen®), and there are 

significant differences between groups. Transdermal 

patches of ketoprofen solid dispersion patches had a 

better anti-inflammatory effect compared to the 

trademark ketoprofen gel (Kaltrofen®), and there were a 

significant differences between groups. 
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