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Abstract 

Lantana camara Linn is one of the plants that can help the wound healing process because it contains phenolic, 
flavonoids, and alkaloids that have antibacterial abilities against Staphylococcus epidermidis. but its use is still very 
simple, therefore it is necessary to develop traditional medicinal preparations in the transdermal patches with a 
combination of EC (Ethyl Cellulose) and PVP (Poly Vinyl Pyrolidone) polymers. This study aims to see the effect of using 
ethyl cellulose and polyvinyl pyrrolidone based on the physical characteristics of the Formulation. Lantana camara Linn 
leaf ethanol extract was obtained by maceration method using 96% ethanol solvent. The transdermal patch formulation 
was made with 7 formulations with a combination of EC: PVP based on a simple lattice design. Evaluation of the physical 
properties of the transdermal patch consisted of patch weight test, thickness test, folding endurance test, loss on drying, 
and moisture uptake. It can be concluded that the results of the evaluation of the preparation showed that F1 was the 
best preparation with polymer variations EC: PVP: PEG (200 mg: 250 mg: 50 mg) with a patch weight of 1.2213 ± 0.040; 
patch thickness 6.76 ± 0.251; folding endurance 310.33 ± 6.80; loss on drying 2.37 % ±0.36 and moisture absorption 
3.68 % ±0.68. 

Keywords: Lantana camara Linn; Transdermal patches; Formulation and evaluation; Ethyl Cellulose; Poly Vinyl 
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Introduction 

Infectious diseases and skin disorders that are harmful to human health can be caused by gram-positive bacteria, one 
of which is Staphylococcus epidermidis (1,2). One of the natural ingredients used as medicinal ingredients is a sore that 
can help the wound healing process because it has antibacterial activity(3). Lantana camara Linn has many chemical 
constituents including essential oils, phenols, flavonoids, alkaloids, glycosides, phenyl ethanoids, quinines, saponins, 
steroids, triterpenoids, sesquiterpenoids, and tannins(4,5). The use of herbal medicines in recent times has begun to 
increase in the world, especially in various countries such as Indonesia, China, and India. The use of herbal medicines 
has increased because they have a pharmacological effect on almost all diseases with mild side effects. Common 
problems in herbal medicine are bioavailability, solubility, absorption of active substances, and low stability(6). In the 
context of developing traditional medicinal preparations, further research is needed in the form of transdermal patches 
(7) 

A transdermal patch is a topical preparation in the form of a patch where the drug substance can penetrate the skin 
tissue and the drug is available systemically. The transdermal patch is one of the local preparations that can deliver 
drugs to the wound site. The transdermal drug delivery system has many advantages, namely providing a constant 
release, easy to use, reducing the frequency of drug administration, eliminating first-pass metabolism, reducing side 
effects of gastric irritation, and increasing the need for medication. patient. The manufacture of extract preparations in 
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the form of patches is an innovation in the manufacture of preparations to modify the preparation to increase 
compliance, safety, and comfort for patients. One of the basic components of a patch is a polymer (7). Polymers play an 
important role in producing patch preparations with good physical characteristics. Polymers are substances made from 
a polymerization process that can be divided into two groups, namely water-soluble polymers and water-insoluble 
polymers. Water-soluble or hydrophilic polymers can swell and form a gel-like consistency. When this happens, a 
natural layer is formed for drug diffusion to occur (8). This natural layer is like open pores making it easier for molecules 
or drug substances to diffuse. An example of a water soluble polymer is polyvinyl pyrrolidone (PVP). PVP as a polymer 
is based on the properties of providing a good film shape, non-irritating, and easily soluble in skin-safe solvents, PVP is 
used as a hydrophilic polymer, disintegrant, suspending agent, carrier for drugs with a concentration of 10-25%, 
dispersing agent and suspending agent. in pharmaceutical preparations (9). Water insoluble polymers are affected by 
the ratio of the crystalline form to the amorphous form of the polymer (10). These crystals cause the formation of a 
barrier for the movement of molecules, an example of a water insoluble polymer is ethyl cellulose. Ethyl cellulose (EC) 
is a hydrophobic cellulose derivative, has good hardness and flexibility, and functions to increase the viscosity of the 
patch, ethyl cellulose as a coating agent, tablet binder, tablet filler, viscosity-increasing agent, and sustained-release 
tablet coating is used in concentrations 3.0 – 20.0% (11). The combination of these two polymers is expected to produce 
good physical characteristics for the patch (8,9). 

Material and methods  

1.1. Material 

Lantana camara Linn ethanol extract leaves, ethanol 96% (Merck), ethyl cellulose (Merck), Poly Vinyl Pyrrolidone 
Merck), propylene glycol (Merck), ethanol absolute (Merck) 

1.2. Methods 

1.2.1. Preparation and manufacture of extracts 

The dried Lantana camara Linn leaves were powdered and sieved through a 60 mesh sieve. Simplicia powder as much 
as 800 g, macerated with 96% ethanol for 3 days and then filtered, the liquid extract obtained was evaporated with a 
rotary evaporator followed by an evaporation process with a water bath so that a thick extract was obtained and the 
percent yield was calculated. After that, phytochemical screening was carried out including alkaloid, flavonoid, saponin, 
and tannin tests according to the procedure. 

1.2.2. Formulation of Patch  

The patch Formulation containing Lantana camara Linn ethanolic extract leaves was designed with seven formula 
designs with varying concentrations of PVP and EC polymers. The concentrations of PVP and EC used were obtained 
from the simple lattice design method. The total weight of the polymer mixture was 500 mg. The design of the formula 
can be seen in table 1. 

Table 1 Lantana camara Linn Ethanol Extract leaves Patch Formula Design 

Formulation Lantana camara 
Linn ethanolic 
extract leaves 

Excipients 

ethyl 
cellulose 

Poly Vinyl 
Pyrolidone 

propylene 
glycol 

ethanol 
absolute 

F1 100 mg 200 250 50 10 ml 

F2 100 mg 300 150 50 10 ml 

F3 100 mg 350 100 50 10 ml 

F4 100 mg 100 350 50 10 ml  

F5 100 mg 350 100 50 10 ml 

F6 100 mg 400 50 50 10 ml 

F7 100mg 50 400 50 10 ml  

Ethyl cellulose was dissolved in ±2 mL of 96% ethanol followed by the addition of PVP and stirred until dissolved. The 
ethanolic extract of Lantana camara Linn leaves was dissolved in Propylene glycol and ±3 mL of ethanol then added to 
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the polymer base, made up to 10 mL with 96% ethanol. Then homogenized with a magnetic stirrer for 20 minutes. The 
mixture was then poured into a petri dish and evaporated to dryness at room temperature (10). 

1.2.3. Evaluation Of Patch  

Weight uniformity 

The patch weights were weighed using an analytical balance, where for every 3 patches, the average weight and 
standard deviation were determined (7,11–14). 

Thickness 

The patch thickness tester in each formula is to measure the thickness of 3 patches one by one. Patch thickness 
measurements using a micrometer and carried out at 3 different points. 

Folding endurance 

Testing of Folding endurance is carried out with the patch repeatedly in the same position until the patch. The number 
of folds is considered as the value of resistance to folding (7,11–14). 

Loss of drying 

The patches were weighed and stored in a desiccator for 24 hours containing silica. After 24 hours, the patch was 
reweighed and the percentage of Loss on drying was determined (7,11–14). 

Moisture uptake  

Patches that have been stored at room temperature in a desiccator for 24 hours are weighed first, then exposed to a 
temperature of 40⸰C in a climatic chamber for 24 hours and weighed again. The percentage of moisture absorption is 
calculated using the following formula: 
 

Moisture uptake = 
𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡−𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡

𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡
 x 100 % (7,11–14). 

1.3. Analysis 

Determination of physically stable patch preparations by looking at the standard deviation between formulas, and 
comparing them with the standard 

Results  

1.4. Extraction 

Extraction of 800 g of Simplicia leaves of Lantana camara Linn using 3000 ml of 96% ethanol as solvent including 
remaceration solvent, with the maceration method produces a thick extract of 50 g (6.25%). Tembelekan leaf Simplicia 
was extracted by maceration method using 96% ethanol solvent for 5 days then evaporated to obtain a thick extract. 
The maceration method was chosen because it can avoid the risk of losing the active substance due to the influence of 
heat during the extraction process (10). The process of making the formula is preceded by a preliminary test to 
determine the chemical content in the thick extract of Lantana camara Linn leaves, the tests carried out are flavonoid, 
saponin, and tannin tests. The results of qualitative identification of the ethanol extract of Lantana camara Linn leaves 
obtained positive results can be seen in table 2. 

Table 2 The results of the identification of the chemical of Lantana camara Linn ethanol extract leaves 

Chemical  Reagent  Hasil  Keterangan 

Alkaloid HCl 2 N + Dragendroff Red precipitate Presence of Alkaloids 

Flavonoid HCL+ Mg powder Reddish yellow solution Presence of flavonoid 

Saponin  Boiling water +HCL  Foam formed ± 2 cm Presence of saponin 

Tannin  Boiling water + FeCl3 Dark blue solution Presence of Tannin 
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Testing the identification of alkaloids, flavonoids, saponins, and tannins, is by the literature which states that the 
ethanolic extract of Lantana camara Linn leaves contains compounds belonging to the Alkaloid, flavonoid, saponin, and 
tannin groups (1). 

1.5. Patch Characteristic Evaluation 

Evaluation of the physical characteristics of the patch which includes; Patch weight, thickness, folding endurance, loss 
of drying, and moisture uptake. Of the seven formulas made by varying the concentration of PVP and EC all formulas 
can be removed from the mold. Test data were obtained by replicating all formulas 3 times. Patch evaluation test results 
can be seen in table 3. 

 Table 3 Patch Evaluation Lantana camara Linn  

Formulation Evaluation Of Patch  

Patch of weight 
(mg) 

Thickness (mm) Folding 
endurance 
(kali) 

Loss of 
drying (%) 

Moisture 
uptake (%) 

F1 1.2213 ± 0.040 6.76 ± 0.251  310.33 ± 6.80 2.37±0.36 3.68±0.68 

F2 1.2768 ± 0.082 8.76 ± 0.208 301 ± 4.58 3.53±0.88 4.53±0.69 

F3 1.2738 ± 0.042 7.73 ±0.208 304 ± 13.07 5.95±0.60 5.19±0.83 

F4 1.3884 ± 0.049 11.7 ± 0.300 349.66 ± 4.50 2.30±0.26 2.65±0.47 

F5 1.2438 ± 0.039 8.10 ± 0.360 313.66 ± 5.13 7.63±0.69 5.38±0.80 

F6 1.1166 ± 0.007 6.86 ± 0.152 343.33 ± 5.77 11.23±0.30 10.88±0.52 

F7 1.6040 ±0.006 13.7 ± 0.200 325 ± 8.66 2.17±0.21 2.86±0.42 

Discussion  

1.6. Patch of Weight  

The patch weights in the 7 formulas are in the range of 1.1166-1.6040 with a small standard deviation (SD) value 
indicating the uniformity of the weight of the patch made. The same formula weights indicate that the patch 
formulations have the same number of components or do not differ much. If the number of components weighed in the 
same formula is expected in one formula to have a uniform weight, this indicates the Weight of the active substance 
content. The results in Table 3 show that the weight of the patch will increase according to the number of PVP polymers, 
which is the highest value in F7 with polymer content of EC: PVP: PG, namely 50 mg: 400 mg: 50 mg. This shows that 
the weight of the patch is influenced by the hygroscopic PVP polymer which binds water vapor in the environment 
during storage, thereby increasing the weight of the patch.(7,11,12,15–17). 

1.7. Patch Thickness 

Thickness has a role in the physical properties of the patch, a thin patch will be more easily accepted in its use. Patch 
thickness test results, obtained in 7 formulas in the range of patch thickness are 6.86-13.7 mm. The measurement results 
in Table 3 show that a small standard deviation value for each patch thickness measurement provides a guarantee of 
uniform thickness of the patch made by the solvent evaporation method. Aesthetically thin patches are more attractive 
and easy to accept. The results in table 3 show that formula 7 has a greater thickness than other formulas with a 
thickness value of 13.7 mm. A thickness test was carried out to determine the thickness of the patch at three different 
points. The ideal patch has a thin thickness but does not tear quickly, so it is comfortable to use. Patch thickness is 
influenced by the technique of pouring the patch solution into the mold and is also influenced by the amount of patch 
weight formed from each formula. The greater the weight of the patch, the greater the thickness of the patch 
(7,11,12,15–17). 

1.8. Patch folding endurance 

Folding endurance is done by folding the patch repeatedly in the same place. If the number of folds is greater than 300, 
then the patch is considered to have good folding endurance. Increased folding resistance of a patch indicates that the 
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patch has a good film consistency so that it is not easily broken or torn during storage. The results in table 3 obtained 
show that the folding resistance of the formula is >300. This shows that the combination of PVP-EC polymer can increase 
the folding resistance of the dermal patch of the Lantana camara L ethanol extract leaf which can be seen in all formulas 
that meet good patch folding endurance values. This is due to the incorporation of properties of both PVP and EC 
polymers. Hydrophilic PVP can increase the elasticity of the patch so that it is not easily broken while the hydrophobic 
EC polymer can increase the strength of the patch so that it is not easily torn (7,11,12,15–17). 

1.9. Loss Of Drying 

Loss Of Drying is a method to determine the moisture content in the patch. A good patch should not be too moist. After 
all, it will tear easily but also should not be too dry because it can break easily. There is no absolute value for the required 
amount of drying shrinkage, however, based on previous research, it was stated that a good patch drying shrinkage 
value was <9.29% The results of table 3, show that all formulas (F1, F2, F3, F4, F6, and F7) except F5 provide a drying 
shrinkage value of 11.23%, the high value of drying loss is due to the difficulty of adjusting the moisture content with 
the solvent evaporation method in making patches. This is because the temperature used during drying is room 
temperature. In addition, the hygroscopicity of the extract and the low concentration of PVP in the formula affected the 
high loss of drying value (7,11,12,15–17). 

1.10. Moisture Uptake  

Moisture uptake is a response parameter to determine the ability of the patch to absorb moisture. A low percentage 
value of absorption will produce a patch that is relatively stable and protected from microbial contamination. In general, 
the percent moisture absorption capacity of the film will increase if the hydrophilicity of the polymer or plasticizer, or 
enhancer used also increases. Based on previous research, it was stated that the percent value of moisture absorption 
ranged from 2-10%. The results in table 3 show that the percentage of moisture that is quite high in F7 is 10.88%, this 
is probably influenced by the hygroscopicity of the extract and also the low concentration of PVP in the formula affects 
the high fiber strength of the moisture patch (7,11,12,15–17). 

Conclusion  

Based on the results of the research, it was concluded that the best formula was formula 1 with polymer variations EC: 
PVP: PEG (200 mg: 250 mg: 50 mg) with a patch weight of 1.2213 ± 0.040; patch thickness 6.76 ± 0.251; folding 
resistance 310.33 ± 6.80; drying shrinkage 2.37 % ±0.36 and moisture absorption capacity 3.68 % ±0.68. 
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