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					ABSTRACT  

					ARTICLE INFO  

					Acne vulgaris remains a prevalent skin issue with significant economic implications, primarily  

					attributed to Propionibacterium acnes. While Frankincense resin boasts strong antibacterial  

					properties, its potential in acne treatment, particularly in peel-off emulgel masks, is underexplored.  

					This study aimed to find the best formula for an anti-acne peel-off emulgel mask preparation with  

					frankincense resin and evaluate its activity against Propionibacterium acnes. Frankincense resin  

					was extracted with 96% ethanol (1:1 w/v) by the maceration method. The simplex lattice design  

					(SLD) method was used to determine the gel-base combination of the preparation and evaluate  

					the most optimal preparation. Antibacterial activity tests of single extracts and preparations were  

					performed by the well diffusion method. The physical evaluation and determination of the optimal  

					formula using design expert software showed that formula F5 with a combination of 8% polyvinyl  

					alcohol (PVA) and 2% Carbopol 940 gel base met all test requirements and was stable for 28 days.  

					The minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)  

					values of frankincense resin single extract were 30 mg/mL and 33 mg/mL, respectively. The peel-  

					off emulgel mask preparations (1%, 5%, and 10%) gave an inhibition zone diameter of 1.91 ±  

					0.03 cm, 2.34 ± 0.04 cm, and 2.44 ± 0.05 cm, respectively. The optimal peel-off emulgel mask  

					formula was achieved by combining 8% PVA and 2% Carbopol 940 as gelling agents. The  

					strongest inhibitory activity against P. acnes was observed in the preparation containing 10%  

					frankincense resin extract as the active ingredient.  
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					Introduction  

					The frankincense tree (Styrax benzoin Dryand.), a plant with many  

					Acne vulgaris is  

					a

					skin condition caused by the  

					medicinal benefits, thrives in North Sumatra Province, Indonesia6. This  

					tree can produce resin containing the main active compound with potent  

					antibacterial activity, namely cinnamic acid7.Other compounds in  

					frankincense resin are flavonoids and tannins, which also have  

					antibacterial properties. In recent years, frankincense resin has been  

					developed as a topical treatment for skin diseases such as skin irritation,  

					wounds, and inflamed skin8. However, there has been no research on  

					the anti-acne effects of frankincense resin to date.  

					overproduction of oil glands, leading to clogged pores that provide an  

					ideal environment for bacterial growth. In Indonesia, its prevalence is  

					approximately 80–85% among adolescents aged 15–18 years, 12% in  

					women over 25 years, and 3% in individuals aged 35–44 years1.The  

					prevalence of acne patients in Southeast Asia reaches 40–80% of cases,  

					and according to Indonesian cosmetic dermatology records, the  

					incidence of acne continues to increase yearly2. The bacterium that  

					causes acne and most often forms pus and infects the skin is  

					Propionibacterium acnes3. In the pathogenesis of acne, P. acnes  

					contributes by metabolizing sebum components, particularly  

					triglycerides, into free fatty acids that promote growth and colonization,  

					ultimately leading to inflammation4. Acne treatment strategies aim to  

					reduce skin inflammation, regulate sebum production, address follicular  

					abnormalities, and reduce the population or metabolic products of acne-  

					causing bacteria such as P. acnes. Antibacterial agents are commonly  

					used to reduce the number of P. acnes colonies5.  

					A peel-off gel face mask is a favored type of gel-based formulation due  

					to its practicality, ease of removal as a plastic-like membrane,  

					lightweight nature, and superior comfort compared to other  

					pharmaceutical preparations9. Additionally, peel-off gel masks enhance  

					absorption by maintaining prolonged contact with the skin. To improve  

					the solubility of nonpolar active ingredients, these masks can be further  

					developed into peel-off emulgel formulations. The gelling agents, such  

					as polyvinyl alcohol (PVA) and carbopol 940, play a crucial role in the  

					formulation of a peel-off gel mask. PVA is adhesive and forms a  

					durable, plastic-like film that ensures effective contact between the  

					active ingredients and the skin.  

					This study aims to make an emulgel peel-off mask preparation from the  

					ethanol extract of frankincense resin by combining the gelling agent  

					(PVA and Carbopol 940) using simplex lattice design (SLD) method  

					and determining its inhibitory activity against P. acnes using the well  

					diffusion method. This research is also expected to contribute  

					innovative solutions for advancing medicinal preparations derived from  

					plant-derived components, which can be utilized directly by the wider  

					community, especially in acne vulgaris treatment.  
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					Evaluation of Peel-Off Emulgel Mask Preparation Organoleptic  

					The organoleptic evaluation was done by directly observing the color,  

					texture, and aroma of the peel-off emulgel mask preparation from the  

					Materials and Methods  

					Tools  

					Oven (UN110, Memmert GmbH, Germany), orbital shaker (Yih Der  

					TS520-D, Yihder Technology CO, Taiwan), sieve mesh 80 (AS-200  

					Basic B, Retsch, Germany), rotary evaporator (Heidolph– Hei Vap,  

					Heidolph Instruments GmbH & Co. Germany), hot plate (Heidolph MR  

					Hei-Tec, Heidolph Instruments GmbH & Co. Germany), analytical  

					balance (ME204, Mettler Toledo Greifensee, Switzerland), trinocular  

					microscope (Olympus CX33 Trinocular, Olympus Corporation, Japan),  

					thermometer (MS6514, MASTECH, China), thermo hygrometer (HTC-  

					2, Onemed, Indonesia), vortex mixer (Reax top, Heidolph Instruments  

					GmbH & Co, Germany), incubator (LM-510D, YIHDER, Taiwan),  

					autoclave (HVE-50, Hirayama, Japan), desiccator (Normax, Portugal),  

					universal pH indicator (Merck), Viscometre HAAKE (HAAKE  

					Viscotester D, Thermo Scientific Karlsruhe GmbH, Spain), and a set of  

					laboratory glassware.  

					formulation on day 012,13  

					.

					Homogeneity  

					Homogeneity evaluation was carried out by spreading several  

					preparations on two microscope slides. The preparation can be  

					categorized as homogeneous if no macroscopically visible coarse  

					particles exist.  

					pH  

					The evaluation of pH was carried out using universal pH paper. The  

					desired pH range is 4.5–5.5, close to the skin’s pH.  

					Viscosity  

					Viscosity was evaluated on 50 grams of peel-off emulgel preparation in  

					beaker glass, and viscosity was measured using a viscometer at 50 rpm.  

					The acceptable range for topical viscosity is usually in the range of  

					2000–50000 cP14.  

					Materials  

					Frankincense resin (Styrax benzoin Dryand.) with sample voucher  

					numbers: FUAJ 08-23-01 was collected in August 2023 from Humbang  

					Emulsion Type  

					Hasundutan  

					Regency,  

					North  

					Sumatra,  

					Indonesia  

					The emulsion-type test was performed by visual observation, where a  

					few drops of methylene blue were added to the slide containing the  

					preparation. If the dye is evenly dispersed throughout the preparation,  

					the emulsion type is oil-in-water (O/W).  

					(https://maps.app.goo.gl/fZFtw6KPN1QYsq2Y7) and was identified  

					by Department of Pharmacy, Atma Jaya Catholic University of  

					Indonesia. Propionibacterium acnes strain (ATCC 6921) was obtained  

					from the National Research and Innovation Agency (BRIN). Other  

					materials used in this study were as follows: absolute ethanol (Merck,  

					Germany 96%, pro analyzed ), Whatman filter paper, distilled water,  

					polyvinyl alcohol (PVA) (cosmetical grade), carbopol 940 (cosmetical  

					grade), triethanolamine (TEA) (Petronas Chemicals, pharmaceutical  

					grade, Malaysia), Span 20 (Merck, Germany, cosmetical grade), Tween  

					80 (Merck, Germany, cosmetical grade), olive oil (food grade),  

					methylparaben (Ueno Fine Chemicals Industry, Japan, pharmaceutical  

					grade), propylparaben (Rasula Pharmaceuticals and Fine Chemicals,  

					India, pharmaceutical grade), nutrient agar (NA) media (Merck,  

					Germany), 9% NaCl (Otsu-NS, Japan), McFarland standard with an  

					optical density of 0.5 (HiMedia Laboratories, India), and methylene  

					blue (Merck KGaA, Germany).  

					Drying time  

					The evaluation of the drying time of the peel-off emulgel preparation  

					was carried out by applying about 500 mg of the preparation to a glass  

					surface and then placing it in an oven at 37°C. The sample's initial  

					weight was recorded, followed by measurements taken every 5 minutes  

					until a stable final weight was achieved. The drying time was  

					determined by monitoring the sample’s time to reach a constant weight.  

					The desired drying time for peel-off emulgel formulations is 15–30  

					minutes11,13  

					.

					Spreadability  

					Spreadability was assessed by placing 1 gram of preparation in the  

					center of two glass plates. Weights ranging from 5 to 200 grams were  

					applied on top, and the diameter of the spread preparation was measured  

					for each weight. The acceptable spreadability range is between 5-7  

					cm15.  

					Sample Preparation and Extraction  

					The dried frankincense resin was ground using a mortar and pestle until  

					it became a powder, then sieved with an 80-mesh sieve. Next, about  

					1000 grams of powder were macerated in 96% ethanol (1:1) for 3 x 24  

					hours, filtered using a Buchner vacuum filter, and concentrated using a  

					rotary evaporator (60 °C; 70 rpm) until a thick extract was obtained10.  

					Adhesion  

					The adhesion was evaluated by sandwiching the preparation between  

					two glass slides and applying a weight of 250 grams for 5 minutes, then  

					measuring the time required to separate the two glass slides after the  

					weight was released. The adhesion time requirement is >4 seconds.  

					Formula Optimization and Preparation of Peel-off Emulgel Mask  

					Formula optimization was carried out using design expert software  

					version 13.0.5.0, 2021 (Stat-Ease) using the simplex lattice design  

					(SLD) method based on variations in gel base concentration between  

					polyvinyl alcohol (PVA) and carbopol 940. Each formula was  

					composited, including triethanolamine, span 20, tween 80, olive oil,  

					methyl paraben, propyl paraben, distilled water, and frankincense resin  

					as active substances. Each formula was then prepared and evaluated  

					depending on the parameters tested, such as organoleptic, pH,  

					homogeneity, viscosity, spreadability, adhesiveness, emulsion type, and  

					drying time. The values of viscosity, spreadability, and stickiness were  

					inputted into the design expert software as a response to determine the  

					most optimal formula, which showed a desirability value close to 1.  

					The preparation of the emulgel peel-off mask was carried out by  

					referring to the research procedure by Hariyadi et al., 2020. First, the  

					oil phase (olive oil and span 20) was crushed together, while the water  

					phase (extract, tween 80, and distilled water) was mixed separately. Oil  

					and water phase mixtures were mixed until homogeneous and poured  

					into the carbopol. The PVA was added and stirred until homogeneous.  

					Finally, methyl paraben and propyl paraben were added to the  

					mixture11.  

					Stability testing  

					The freeze-thaw stability test was conducted over six cycles, where the  

					preparation was alternately stored at 4°C for 24 hours and then at 40°C  

					for another 24 hours per cycle. During each cycle, evaluations were  

					performed for organoleptic properties, homogeneity, pH, viscosity,  

					spreadability, adhesiveness, and drying time. Additionally, a storage  

					stability test was carried out by observing the preparation kept at room  

					temperature for one month, with assessments conducted on days 0, 7,  

					14, 21, and 2813.  

					Antibacterial Activity Test  

					The minimum inhibitory concentration (MIC) of the ethanol extract of  

					frankincense resin was determined using the well diffusion method. A  

					stock solution (250 mg/mL) was prepared to obtain a concentration  

					range of 12.5–125 mg/mL. Each stock solution concentration (0.1 g)  

					was put into wells on agar media and then incubated at 37°C for 24  

					hours under anaerobic conditions. The MIC value was calculated based  

					on the lowest concentration with no inhibitory effect. Meanwhile, the  
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					minimum bactericidal concentration (MBC) was calculated using the  

					macrodilution method. Each stock solution concentration (1 mL)  

					received 0.5 mL of bacterial suspension in nutrient broth media,  

					resulting in 8.33–83.33 mg/mL range concentrations. The macro-  

					dilution results were incubated for 1x24 hours before being seeded with  

					NA agar using the pour plate technique and incubated again for 1x24  

					hours16. The antibacterial activity of peel-off emulgel mask preparations  

					was tested by filling the wells on agar media with the concentrations of  

					the preparations (1 MIC, 5 MIC, and 10 MIC) and negative control (0.1  

					g emulgel mask base). Furthermore, they were incubated at 37°C for  

					24-48 hours anaerobically, and the diameter of the inhibitory zone was  

					measured with a caliper15.  

					in gel acidity22. In this study, TEA was added gradually until it reached  

					the minimum limit of the desired pH standard of 4.5 to avoid the  

					possibility of irritation and dryness of the skin9.  

					In the emulsion type test, all formulas can be mixed evenly with  

					methylene blue, indicating that their emulsion type is oil in water  

					(o/w)23. This study used the combination of Span 20 and Tween 80  

					emulsifiers in the ratio of 1:3, which was based on the results of a study  

					by Wedana et al., 2013, which states that this ratio provided the most  

					stable and optimal emulsion system as the emulsifier agent24.  

					The viscosities of F1, F4, and F5 satisfied the requirements (2000–  

					50000 cPs). The viscosity value of formula F3 was unqualified on day  

					0, but during the storage period, the viscosity decreased and was  

					qualified. On the other hand, the viscosity of formula F2 was  

					unqualified. This may be due to using room-temperature distilled water  

					to develop carbopol 940. Febrianto et al., 2020, suggested that Carbopol  

					940 should be developed with hot water because the heat energy of the  

					water molecules increases the interaction with the functional groups  

					(carboxylate) on the carbopol polymer chain, thereby increasing the  

					penetration and diffusion of water molecules into the Carbopol polymer  

					matrix and resulting in significant expansion of the gel base25. Cahyani  

					et al., 2018, confirmed that increasing the concentration of carbopol 940  

					can increase the viscosity value. This was different from the results of  

					this study, where the viscosity value was not directly correlated with the  

					concentration of carbopol 94026.  

					Statistical Analysis  

					The simplex lattice design (SLD) method was used to examine the data  

					from the preparation evaluation test results. Using SPSS statistical  

					software version 25, a one-way ANOVA analysis was used to examine  

					the significance of antibacterial activity against P. acnes in each treated  

					group (p<0.05).  

					Results and Discussion  

					From 2000 g of dried frankincense resin, 1942 g of powder were  

					obtained, and from the extraction results, 918.07 grams (91.8%) of dark  

					reddish brown concentrated extract with a distinctive aroma were  

					obtained.  

					The qualified spreadability results in this study were obtained in  

					Formula F5 with the highest carbopol concentration of 2%. Similar  

					results were also reported by Haryadi et al. (2020), where a high  

					concentration of carbopol resulted in greater spreadability11.  

					In the adhesion test results, formulas with adhesion > 4 seconds include  

					F1, F2, F4, and F5. Formula F5, which contains the highest  

					concentration of carbopol 940, showed the longest duration of adhesion  

					(>25 seconds). Cahyani et al., 2018 explained that carbopol 940  

					concentration in the formulation of a peel-off mask directly affected  

					viscosity and adhesion26. Carbopol 940 contains charged groups, such  

					as carboxylic groups, along the polymer chain. When dispersed in a  

					liquid, these charged groups repel each other due to electrostatic forces,  

					leading to the expansion of the polymer chain. This repulsion  

					contributes to forming a gel-like network structure, which increases  

					viscosity. In addition, carbopol 940 forms hydrogen bonds with  

					surrounding liquid molecules. The carbonyl groups present in the  

					polymer chain can participate in hydrogen bonding with water  

					molecules, resulting in the formation of a gel-like structure. These  

					hydrogen bonds contribute to the binding and thickening of the liquid,  

					leading to an increase in viscosity.  

					In the present study, it was found that only formulation F5 met the  

					requirement (30 minutes) in the drying time testing. This finding was in  

					line with the study of Alatas et al., 2023, where the highest  

					concentration of Carbopol (1%) resulted in the fastest drying time (19  

					minutes), indicating that the drying time of peel-off masks was  

					influenced by the presence of Carbopol 940 and also depended on the  

					aquadest amount in the formula27. On the other hand, the highest  

					concentration of the polymer PVA in F4 produced the longest drying  

					time. The reduction of the water content in the formulation is correlated  

					with significantly lowers the diffusion coefficient, causing water  

					molecules to become trapped between the polymer chains and delaying  

					evaporation28.  

					Preparation, Evaluation, and Optimization Peel-Off Emulgel Mask  

					The compositions of the gel base (PVA: Carbopol) obtained from the  

					software Design Expert consisted of F1 = 9.5%:0.5%, F2 = 9%:1%, F3  

					= 8.5%:1.5%, F4 = 10%:0%, and F5 = 8%:2%. The gelling agent is one  

					of the most critical compositions in peel-off emulgel preparations17.  

					Carbopol is soft and hygroscopic. PVA can provide good contact  

					between active ingredients and the skin, forming a plastic and strong  

					film layer. PVA provides a peel-off effect because it is adhesive.  

					Therefore, the concentration of PVA is a crucial factor that will form  

					the film layer12,18,19.  

					In the organoleptic test, all formulas have a distinct flavor, semisolid  

					consistency (F1, F2, F3, F5), and range in color from yellowish (F1, F4)  

					to pale white (F2, F3, and F5). The proportion of carbopol 940 in the  

					frankincense resin peel-off mask formulation affected the consistency  

					and color. In formula F4, which only consists of PVA (without carbopol  

					940), the consistency was thicker than the other formulas. A yellowish  

					color was also obtained in formulas F1 and F4 with the lower carbopol  

					concentrations (0% and 0.5%). Meanwhile, formulas F2, F3, and F5  

					with higher carbopol concentrations provided a white color. The results  

					of this study were in accordance with research by Hasriyani et al., 2021,  

					which proved that increasing the carbopol concentration produced a  

					paler color and thicker gel texture20. Research by Saputra et al., 2019  

					also reported similar results, where the peel-off gel mask formulation  

					with PVA and HPMC bases showed a semi-solid consistency with a  

					distinctive color and aroma9.  

					The evaluation results of homogeneity, pH, emulsion type, viscosity,  

					spreadability, adhesion, and drying time are presented in Table 1.  

					The homogeneity of peel-off emulgel mask formulas demonstrated the  

					lack of coarse particles, demonstrating that all formulas were  

					homogeneous. The pH values of the F1, F2, F3, F4, and F5 formulations  

					were acidic (4.5), matching the skin's pH (4.5–6.5). During the 28-day  

					storage period at room temperature, all five formulations maintained  

					stable organoleptic properties, and none of the formulas showed coarse  

					grains or lumps in the homogeneity test. These results are also in line  

					with research by Saputra et al., 2019, and Sangadah et al., 2023), which  

					suggest that different concentrations of gel bases (PVA and carbopol)  

					Based on the evaluation results above and the analysis of the simplex  

					lattice design (SLD) method in Design Expert software, the most  

					optimal formula, namely having a response value within the specified  

					range and a desirability value close to 1 (Fig. 1), was F5 with a  

					combination of 8% PVA (polyvinyl alcohol) and 2% carbopol 940.  

					Stability Test  

					The freeze-thaw stability test results did not show significant changes  

					from all formulas to the organoleptic, homogeneity, and pH test results.  

					However, the results of the viscosity, spreadability, adhesiveness, and  

					drying time tests showed changes in values that tended to decrease in  

					almost all formulas. The viscosity values of F2, F3, F4, and F5  

					decreased, while F1 increased but still met the acceptance criteria. A  

					decrease in spreadability was also observed in F1, F2, and F3, while in  

					have no effect on the homogeneity of peel-off mask preparations9,21  

					.

					Similarly, the pH test results remained stable throughout the storage  

					period and met the skin pH requirement (4.5). However, in contrast to  

					previous studies, Mursal et al., 2019, explained that the pH of the gel  

					preparation was influenced by the concentration of carbopol 940 and  

					the addition of triethanolamine (TEA), with a higher concentration of  

					carbopol 940 and an appropriate amount of TEA resulting in an increase  
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					F4 and F5, it increased. Even though the formula F4 did not meet the  

					acceptance criteria initially, it was in the acceptable range during  

					stability testing. On the other hand, F5, which initially met the  

					acceptance criteria, did not show any changes. For adhesion testing, the  

					formulas F1 and F3 decreased, while F2, F4, and F5 increased.  

					Regarding the drying time, F1, F3, F4, and F5 decreased, as well as  

					being within the acceptable range.  

					On the other hand, the storage stability test results showed stable  

					consistency, color, odor, and pH of the preparation for 28 days of  

					storage. In addition, although the viscosity of formula F3 was not  

					acceptable within the specification range on day 0, the viscosity of F3  

					decreased and finally met the requirements after storage. At the same  

					time, the viscosity of F2 still exceeded the acceptable range. In the  

					evaluation of drying time, F1 remained stable from day 0 to day 14 and  

					progressively dried faster until day 28. F2 remained stable from day 0  

					to day 28. F3 showed stability from day 0 to day 7 but showed a  

					decrease in drying time on day 14. F4 showed instability from day 0 to  

					day 7 but became stable from day 14 to day 28. F5 met the drying time  

					requirements in the 15–30-minute range and remained stable over the  

					28-day period.  

					The results of stability testing emphasized that the formula F5 was the  

					most stable and met all the specified requirements.  

					Table 1: The evaluation results of the Peel-Off Emulgel Mask Formulas. The measurement was performed in triplicate for each  

					formula.  

					Parameters testing  

					Homogeneity  

					pH  

					F1  

					F2  

					F3  

					F4  

					F5  

					homogeneous  

					4.5  

					homogenous  

					4.5  

					homogenous  

					4.5  

					homogenous  

					4.5  

					homogenous  

					4.5  

					Emulsion type  

					Viscosity (cPs)  

					o/w  

					o/w  

					o/w  

					o/w  

					o/w  

					14883.33  

					±526.34  

					4.39 ± 0.07  

					6.62 ± 0.39  

					83200.00  

					±2535.74  

					4.26 ± 0.14  

					4.04 ± 1.82  

					40 ± 0.00  

					51166.67  

					±44324.07  

					4.86 ± 0.25  

					3.94 ± 0.84  

					35 ± 0.00  

					5565.67  

					±1758.75  

					3.98 ± 0.89  

					9.43 ± 1.02  

					45 ± 0.00  

					48900.00  

					±4064.17  

					5.14 ± 0.07  

					25.48 ± 1.83  

					30 ± 0.00  

					Spreadability (cm)  

					Adhesion (s)  

					Drying time (minutes) 40 ± 0.00  

					Note: o/w = oil-in-water.  

					b. Drying time vs. (PVA:Carbopol)  

					a. Viscosity vs. (PVA:Carbopol)  

					e. Desirability vs. (PVA:Carbopol)  

					c. Spreadability vs. (PVA:Carbopol)  

					d. Adhesion vs. (PVA:Carbopol)  

					Figure 1: The optimum cream formula is based on Design expert software using the Simplex lattice design method (a) Relationship  

					graph between Viscosity vs PVA: Carbopol ratio (b) Relationship graph between Drying time vs PVA: Carbopol ratio. (c) Relationship  

					graph between Spreadability vs PVA: Carbopol ratio. (d) Relationship graph between Adhesion vs PVA: Carbopol ratio. (d)  

					Relationship graph between Desirability vs PVA: Carbopol ratio.  

					Antibacterial Activity Test  

					enzyme lipase, which is an enzyme involved in the degradation of  

					sebum, a major factor in acne growth29.  

					Based on well diffusion results, the ethanol extract of frankincense resin  

					had a MIC value of 30 mg/mL and an average inhibition zone diameter  

					value of 1.36 ± 0.07 cm, indicating that it has strong antibacterial  

					activity against P. acnes. Furthermore, according to the macro dilution  

					results, the MBC value of the ethanol extract of frankincense resin  

					against P. acnes was 33.33 mg/mL. Cinnamic acid, the main compound  

					in frankincense resin, inhibits various enzymes in P. acnes, such as the  

					In this study, we also tested the antibacterial activity of the peel-off  

					emulgel mask at dependent MIC concentrations (1 MIC, 5 MIC, and 10  

					MIC) using the well-diffusion method. The results showed that all  

					concentrations exhibited antibacterial activity and had stronger  

					inhibitory activity against P. acnes with increasing concentrations of  

					active substances, with the inhibition zone diameter values being 1.91  
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					± 0.03 cm, 2.34 ± 0.04 cm, and 2.44 ± 0.05 cm, respectively (Table 2).  

					In statistical analysis, there were significant differences in antibacterial  

					potencies between the 1 MIC group and the other groups (p<0.05).  

					However, there was no significant difference between the 5 MIC and  

					10 MIC groups (p > 0.05). Previous research by Buang et al., 2019,  

					stated that flavonoid compounds play a role in inhibiting P. acnes.  

					However, further studies are needed to identify the compounds  

					responsible for the antibacterial activity and their mechanisms of  

					action30.  

					Table 2: Inhibition Zone Diameter of the peel-off emulgel mask preparation (1 MIC, 5 MIC, 10 MIC). The measurement was  

					performed in triplicate per group.  

					Concentration (mg/mL)  

					1 MIC (30 mg/mL)  

					5 MIC (150 mg/mL)  

					10 MIC (300 mg/mL)  

					Negative Control  

					Average Inhibition Zone (cm)  

					Antibacterial Activity  

					Strong  

					1.91 ± 0.03  

					2.34 ± 0.04  

					2.44 ± 0.05  

					N/A  

					Very strong  

					Very strong  

					No response  

					8. Sharif A, Nawaz H, Rehman R, Mushtaq A, Rashid U. A  

					review on bioactive potential of Benzoin Resin. Int J Chem  

					Biochem Sci. 2016; 10:106-110.  

					9. Saputra SA, Lailiyah M, Erivina A. Formulation and  

					Antibacterial Activity Test of Peel-Off Gel Mask with Water  

					Mimosa Leaf Extract (Impatiens balsamina Linn.) Using a  

					Combination of PVA and HPMC Bases. J Ris Kefarmasian  

					Indones. 2019;1(2):114–122.  

					10. Simatupang DP, Susanti N, Purba J. Stability of Styrax  

					benzoin extract and fraction with the addition of glycerol and  

					tween 80. J Pendidik Kim JPKIM. 2021;13(2):143–150.  

					11. Hariyadi DM, Isnaeni I, Sudarma S, Suciati S, Rosita N.  

					Peel-off emulgel mask of Cocos nucifera L. Extract using  

					gelling agent carbomer 940 as antiacne against  

					Propionibacterium acnes ATCC 11827. J Adv Pharm  

					Technol Res. 2020;11(4):220.  

					Conclusion  

					The optimal formulation for the peel-off emulgel mask preparation  

					containing frankincense resin ethanol extract was achieved using gel  

					base concentration ratio of 8% polyvinyl alcohol (PVA) and 2%  

					Carbopol 940. The preparation exhibited significant inhibitory effects  

					on P. acnes, hence demonstrating potential efficacy in the treatment of  

					Acne vulgaris. Additional study is required to delve into the relevant  

					chemicals and their respective modes of action. This research proves  

					that frankincense resin can be successfully developed into a peel-off  

					emulgel mask with promising benefits for future acne vulgaris  

					treatment.  
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