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 Mentha spicata L., yang dikenal sebagai spearmint, tanaman kaya akan 
minyak esensial (1,2% - 1,5%) dengan kandungan utama senyawa 
myrcene, L-limonene, cis-dihydrocarvone, dan L-carvone yang memiliki 
aktivitas antiinflamasi, antioksidan, dan antifungi. Penelitian ini bertujuan 
untuk memformulasi sediaan nanogel minyak spearmint guna 
meningkatkan penetrasi zat aktif ke kulit dan mengetahui pengaruh variasi 
konsentrasi HPMC (3%, 5%, dan 7%) terhadap karakteristik fisik sediaan 
serta nilai persen transmitannya. Metode penelitian dilakukan secara 
eksperimental. Karakterisasi sediaan meliputi uji organoleptik, 
homogenitas, pH, viskositas, daya sebar, daya lekat, serta uji persen 
transmitan menggunakan spektrofotometri UV-Vis untuk mengukur 
kejernihan sediaan nanoemulsi. Hasil penelitian menunjukkan bahwa 
nanoemulsi spearmint memiliki ukuran partikel rata-rata 9,6 nm dengan 
nilai persen transmitan mencapai 98,23%, yang mengindikasikan 
terbentuknya sistem berukuran nano yang jernih. Variasi konsentrasi 
HPMC berpengaruh signifikan terhadap sifat fisik gel; semakin tinggi 
konsentrasi HPMC, maka viskositas dan daya lekat akan meningkat, 
sementara daya sebar akan menurun. Formula III dengan konsentrasi 
HPMC 7% disimpulkan sebagai formula terbaik karena memenuhi seluruh 
parameter persyaratan mutu fisik sediaan gel yang ideal, meliputi pH yang 
aman bagi kulit (6,42), viskositas yang stabil (340 dPas), serta daya sebar 
dan daya lekat yang sesuai literatur. 
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ABSTRACT  

The Mentha spicata L., commonly known as spearmint, is a plant rich in 
essential oils (1.2% – 1.5%) with major compounds including myrcene, L-
limonene, cis-dihydrocarvone, and L-carvone, which possess anti-
inflammatory, antioxidant, and antifungal activities. This study aims to 
formulate a spearmint oil nanogel preparation to enhance the skin 
penetration of active substances and to evaluate the effect of varying HPMC 
concentrations (3%, 5%, and 7%) on the physical characteristics of the 
preparation and its percent transmittance value. The research was 
conducted experimentally. The characterization of the preparation 
included organoleptic tests, homogeneity, pH, viscosity, spreadability, 
adhesion capacity, and percent transmittance testing using UV-Vis 
spectrophotometry to measure the clarity of the nanoemulsion 
preparation. The results showed that the spearmint nanoemulsion had an 
average particle size of 9.6 nm with a percent transmittance value reaching 
98.23%, indicating the formation of a clear nano-sized system. Variations 
in HPMC concentration had a significant effect on the physical properties 
of the gel; higher HPMC concentrations resulted in increased viscosity and 
adhesion capacity, while spreadability decreased. Formula III, containing 
7% HPMC, was concluded to be the best formula as it met all the parameter 
requirements for the physical quality of an ideal gel preparation, including 
a skin-safe pH (6.42), stable viscosity (340 dPas), as well as spreadability 
and adhesion capacity consistent with the literature. 
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1. INTRODUCTION  
 Indonesia is rich in natural resources that are increasingly being developed for 

medicinal purposes and disease prevention, particularly to minimize side effects during 

long-term use. One plant with great potential is Mentha spicata L., or spearmint, which is 

known to contain approximately 1,2% to 1,5% essential oil [1]. Spearmint oil contains 

active compounds such as myrcene, L-limonene, cis-dihydrocarvone, and L-carvone, 

which offer various pharmacological benefits, including anti-inflammatory, anti-irritant, 

antioxidant, and antifungal properties [2]. Previous studies have shown that spearmint 

essential oil is effective in inhibiting pro-inflammatory biomarkers in human skin cells, 

making it a promising candidate for skincare products [3]. Previous studies demonstrated 

that spearmint oil at concentrations of 0,5%–1,0% effectively reduced skin inflammation 

in test rabbits [4]. 

However, the use of active ingredients in conventional dosage forms is often less 

effective in reaching therapeutic targets. Therefore, the development of nanotechnology-

based drug delivery systems, such as nanogels, has become a widely discussed solution 

due to their ability to increase the penetration of active substances into the skin and 

provide controlled release [5]. Nanogels are delivery systems utilizing nanoparticles 

within a hydrated polymer network, typically ranging from 1 to 100 nanometers, which 

can enhance the stability and bioavailability of lipophilic active ingredients [6]. 

In nanogel formulation, the choice of a gelling agent is crucial in determining the 

physical characteristics of the preparation. Hydroxypropyl Methylcellulose (HPMC) is a 

semi-synthetic cellulose derivative polymer frequently used for its ability to form stable 

gel matrices through hydrogen bonding [7]. Variations in HPMC concentration are known 

to affect viscosity, pH, spreadability, and homogeneity. Earlier research indicates that 

specific concentrations of HPMC can produce viscosity and physical quality that meet 

pharmaceutical standards [8]. 

This study aims to formulate a spearmint oil nanogel by varying HPMC 

concentrations (3%, 5%, and 7%) to determine its effect on physical characteristics and 

delivery system efficiency [9]. The testing parameters include organoleptic properties, 

viscosity, pH, spreadability, adhesion, and percent transmittance as an indicator of clarity 

and particle size within the nano-system. Through this research, it is expected that the 

best nanogel formula will be identified to optimize the potential of spearmint oil as an 

effective topical agent [10]. 

 
2. METHOD  
 Materials  

UV-Vis spectrophotometer (Shimadzu 1800, Japan), magnetic stirrer (C MAG HS 7), 

sonicator (Elmasonic P30H), viscometer (Rion VT-06), pH meter (Ohaus), and various 

laboratory glassware (Pyrex). Spearmint oil, Tween 80, PEG 400, HPMC, Propylene Glycol, 
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Methylparaben, Propylparaben, and distilled water (Aquadest) were all from Haiap 

Chemicals. 

Methods 

1. Preparation of Nanoemulsion 

Spearmint oil nano-emulsion was made by mixing surfactants and cosurfactants, which 
used Tween 80 and PEG 400. Using a magnetic stirrer at a speed of 200 rpm for 5 minutes 
to homogenize. Spearmint oil was then added little by little to the surfactant and 
cosurfactant mixture and stirred using a magnetic stirrer for 30 minutes. Add distilled 
water slowly and while stirring to 100 mL. Then the sonication process was carried out 
for 30 minutes at a temperature of 37°C [11]. 

Table 1. Spearmint oil Nano-Emulsion Formulation 
Formula (%) 

Material F1 F2 F3 Function 
Spearmint oil 0,5 0,5 0,5 Active substance 

Tween 80 : PEG 400 
(8 : 1) 

60 60 60 Surfactans & Cosurfactans 

Aquadest ad 100 100 100 Solvent 

 

2. Mixing nano-emulsion into gel base 

The gel is made by gradually dispersing HPMC into hot water (80°C). It is then left to swell, 

then stirred to form a gel. Dissolve methylparaben and propylparaben in propylene glycol 

and then mix it into the gel. The spearmint oil nano-emulsion is slowly added while 

stirring until homogeneous [11]. 
Table 2. Spearmint oil Nano-Gel Formulation 

Formula (%) 
Material F1 F2 F3 Function 

Nanoemulsion Spearmint oil 5 5 5 Active substance 
HPMC 3 5 7 Gelling agent 

Propylenglikol 10 10 00 Humektan 
Metylparaben 0,02 0,02 0,02 Preservative 
Propylparaben 0,05 0,05 0,05 Preservative 

Aquadest ad 100 100 100 Solvent 

 

3. Test characteristics 

a. Organoleptic Test 

Examination in the organoleptic test includes visualization of the nanogel 

preparation, including texture, odor, and color which are observed directly [11]. 

b. Homogeneity Test 

As much as 0,1 grams of the preparation is placed on a glass object and then 

observed to see if there are any lumps, if there are none then it is declared 

homogeneous [11]. 

c. Spreadability Test 

A 0,5 grams sample is placed in the center of the test apparatus, left for 1 

minute, and its diameter is recorded. Add a load of 50 to 100 grams, observe the 
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diameter, and record the test result. For gels, a diameter of 5 to 7 cm is typically 

sufficient for acceptable results [6]. 

d. Adhesion Test 

A 0,5 grams preparation is placed in the center of the test apparatus. A 1-kg 

weight is applied to the slide and left for 15 minutes. Then, replace the weight with an 

80-gram one, pull the lever, and observe how long it takes for the slide to detach. For 

gel preparations, this usually takes less than 4 seconds for accurate results. Record 

the time as the test result [6]. 

e. pH test 

Measurements are made using a pH meter and the readings are observed. For 

gel preparations, the readings are between 4,5 and 6,5 [6]. 

f. Viscosity Test 

Measurements are made using a Rion viscometer and an appropriate spindle. 

For gel preparations, a range of 200 to 700 dPs is typically required for satisfactory 

results [6]. 

4. Transmittance Percentage Test 

Percent transmittance is a unit used in chemical analysis using a 

spectrophotometer to express the amount of light or electromagnetic radiation that 

successfully passes through or is transmitted by a sample [6]. The percent transmittance 

test is used for clarity testing in nanotechnology. A %T value approaching 100% is used 

as an indicator that the sample is very clear and the particles are very small [8]. 

 

Data Analysis 

Data obtained from the characteristic and transmittance tests of spearmint oil 

nano-emulsions were analyzed descriptively. The results of the pH, viscosity, 

adhesiveness, and spreadability tests of spearmint oil nanogels were analyzed statistically 

using ANOVA [12]. 

 
3. RESULT  

Table 3. Organoleptic Results of Spearmint Oil Nano-Emulsion 

Test Organoleptic 

Color Clear yellow 

Texture A little thick 

Smell Soft mint 
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Figura 1. Spearmint oil nano-emulsion 

 

 

 

 

Table 4. Physical Quality Results of Spearmint Oil Nano-Emulsion Gel 

Formula Organoleptic test 

Color Texture Smell 

I Almost clear slightly pale yellow The gel is quite runny Soft Mint 

II Almost clear, slightly yellow The gel is a little 

runny 

Soft Mint 

III Almost clear more yellow Gel is denser Soft Mint 

 

 

 

 

 
Figura 2. Spearmint oil nano emulsion gel 
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Figura 3. Homogeneity test 

 

 

 

Table 5. Transmittance percentage test results 

Replikasi Percentage Transmittance Results (%) 

I 98,3 

II 98 

III 98,4 
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Figura 4. Results of spearmint oil nano-emulsion particle size 

 

 

 

Table 5. Spreadability test (Coverage in cm) 

Formula Spreadability Test (Coverage in cm) 

Replikasi I Replikasi II Replikasi III 

Formula I 2 2,3 2,2 

Formula II 1,4 1,5 1,5 

Formula III 0,5 0,8 0,7 

 

 

 

 

Table 6. Spreadability test (50g in cm) 

Formula Spreadability Test (50g in cm) 

Replikasi I Replikasi II Replikasi III 

Formula I 4 4,1 4 

Formula II 3,5 3,3 3 

Formula III 2,8 2,7 2,9 
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Table 7. Spreadability test (100g in cm) 

Formula Spreadability Test (100g in cm) 

Replikasi I Replikasi II Replikasi III 

Formula I 6,9 6,5 6,7 

Formula II 6,1 6 6 

Formula III 5,2 5,4 5,2 

 

Table 8. Adhesion Test 

Formula Adhesion Test (Seconds) 

Replikasi I Replikasi II Replikasi III 

Formula I 0,63 0,69 0,62 

Formula II 0,99 0,97 1,01 

Formula III 1,15 1,09 1,12 

 

Table 9. pH test 

Formula pH test 

Replikasi I Replikasi II Replikasi III 

Formula I 5,84 5,80 5,88 

Formula II 6,13 6,17 6,10 

Formula III 6,42 6,39 6,45 

 

Table 10. Viscosity test 

Formula Viscosity test (dPas) 

Replikasi I Replikasi II Replikasi III 

Formula I 200 200 200 

Formula II 280 280 280 

Formula III 340 340 340 

 

 
4. DISCUSSION 

Organoleptic testing was conducted to evaluate the formula using the five human 

senses, including smell, color, and texture [6]. The results of the organoleptic test on the 

nano-emulsion showed a soft minty odor, a slightly thick texture, and a clear yellow color. 

The organoleptic test on the nano-emulsion gel formula, with increasing HPMC 

concentration, resulted in a whiter color and a denser texture, but the odor remained the 

same, namely soft mint [3]. The homogeneity test for the three homogeneous formulas is 

indicated by the absence of grains under the deckglass used for the homogeneity test. 
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The transmittance percentage test on the nano-emulsion was obtained three 

times, all of which approached 100%, which can be interpreted as indicating that the 

active ingredient is encapsulated in the surfactant and cosurfactant [11]. The particle size 

test (Particle Size Analysis) obtained an average particle size of 9,6 nm, which means that 

below 100 nm is considered to have formed a nano-sized [5]. 

The spreadability test on a 100 gram load stated that a good gel has a spreadability 

test result between 5 to 7 cm which means the formula already has a good spreadability 

test result with a result between 5,2 to 6,9 cm [13]. The good gel adhesion test for topical 

preparations is more than 1 second in formula III. The adhesion test is too short, namely 

less than 1 second, then it can be stated that the absorption of the active substance is too 

short, it will reduce the treatment effect [14]. Both of these tests are influenced by the 

concentration of HPMC, where the higher the concentration of HPMC, the smaller the 

spreadability and the higher the adhesion [10]. The concentration of HPMC 

(Hydroxypropyl Methylcellulose) in the gel preparation has a relatively small to almost 

no significant effect on the pH of the gel preparation itself, as long as the HPMC used is of 

pharmaceutical quality and dissolved in a neutral solvent (such as distilled water).  

HPMC influences physical quality tests, especially viscosity, adhesion, and 

spreadability. As the HPMC concentration increases, more polymer chains are hydrated 

and cross-linked, forming a denser three-dimensional gel matrix that resists the 

movement of water molecules. Spreadability is inversely proportional to viscosity. Gels 

with higher HPMC concentrations have a rigid matrix structure and greater internal 

resistance. Therefore, the higher the HPMC concentration, the lower the spreadability. 

Consequently, the gel becomes more difficult to flow and requires greater pressure to 

spread on the skin surface. HPMC's adhesive properties are good 

mucoadhesive/bioadhesive due to the presence of hydroxyl groups (-OH) in its cellulose 

structure. These groups are able to form hydrogen bonds with glycoproteins in skin tissue 

or mucous membranes, thus increasing the adhesiveness [9]. 

Data from the spreading power and adhesion tests obtained were analyzed 

statistically using SPSS. The data results were concluded to be normal and homogeneous 

because sig>0,05 with a sig value of 0,996 in the spreading power test and a sig value of 

0,458 in the adhesion test. Then, the One Way ANOVA test showed a sig value <0,05 with 

a sig value of 0,005 in the spreading power test and a sig value of 0,001 in the adhesion 

test (Rahayu, Rahmah and Yanti, 2025), so it can be concluded that there are significant 

differences in each formula in the spreading power test and the higher the adhesion due 

to variations in the gelling agent [11]. 

The pH test of the three formulas is all good, namely between 4,5 to 6,5, where the 

pH of the Spearmint oil nano-emulsion gel formula is not too acidic and not too alkaline 

when applied to the skin so it will not irritate the skin [14]. The viscosity test here HPMC 
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greatly affects this viscosity test because the more HPMC concentration used, the greater 

the viscosity value will be, the good gel viscosity test results are 200 to 400 dPas [13], 

here the results obtained are quite good, namely 200 to 340 dPas. 

Data from the pH and viscosity tests obtained were analyzed statistically using 

SPSS. The data results were concluded to be normal and homogeneous because sig>0,05 

with a sig value of 0,916 for the pH test and a sig value of 0,177 for the viscosity test. Then, 

the One Way ANOVA test showed a sig<0,05 with a sig value for both tests of 0,000 [12], 

so it can be concluded that there are significant differences in each formula in the pH and 

viscosity tests due to variations in the gelling agent [11]. 
 

5. CONCLUSION 
The transmittance percentage test yielded a result of 98,23%, indicating that the 

preparation is truly clear and it can be confirmed that the particle size is indeed very 

small. Supported by the particle size test, the average particle size obtained was 9,6 nm. 

Formula III produced good results from all physical quality tests tested, starting from the 

organoleptic test of almost clear color; typical texture of gel preparation; soft mint odor, 

homogeneity of formula III was declared homogeneous because there were no granules 

in the gel preparation, spreadability of 5,2 cm at a load of 100 grams, pH 6,42, and 

viscosity of 340 dPas, and adhesive power of 1,12 seconds; all tests provided results 

consistent with the literature for gel preparations. 

 
6. ACKNOWLEDGEMENTS 

First and foremost, praise and gratitude be to Almighty God for His abundant grace 

and blessings, which enabled us to successfully complete our research project titled: 

“FORMULATION OF NANO-GEL SPEARMINT OIL (Mentha spicata L.) PREPARATION 

WITH VARIATIONS OF HMPC CONCETRATION”  

We would like to express our deepest gratitude and appreciation to all parties who have 

provided support, guidance, and contributions throughout this research: 

1. Dr. Erinda Nur Pratiwi, SST., M.Kes., M.Keb., Rector of Universitas Kusuma Husada 

Surakarta, for her leadership, support, and institutional facilities.  

2. Dr. Aria Nurahman Hendra Kusuma, S.Kep., Ns., M.Kep., Head of the Institute for 

Research and Community Service (LPPM) at Universitas Kusuma Husada 

Surakarta, for his guidance, approval, and funding support through the Internal 

Research Funding Scheme.  

3. Happy Indri Hapsari, S.Kep., Ns., M.Kep., Ph.D., Dean of the Faculty of Health 

Sciences, and apt. Joko Santoso, M.Sc., Head of the Pharmacy Department, for their 

continuous support and administrative encouragement.  

4. Our Research Co-Investigators and Research Team, including Ratih Guswinda 

Lestari, M.Farm., Dr. Agik Priyo Nusantoro, M.Kep., and the participating pharmacy 



 

Jurnal Farmasi Indonesia 
Vol. 23, No. 01, May 2026, page. 75~99 
ISSN: 1693-8615 , e-ISSN:2302-4291 , DOI: 10.31001/jfi.v23i01.2791.paperID 98 

 

 

Journal homepage: http://jfi.setiabudi.ac.id  

 

students, for their dedicated cooperation, hard work, and valuable contributions 

during the experimental process.  

5. The laboratory staff at the Integrated Laboratory and Instrumental Analysis 

Laboratory of Universitas Kusuma Husada Surakarta for providing necessary 

facilities and technical support. 

6. All faculty members and colleagues whose implicit and explicit support 

contributed to the success of this study.  

We hope that the findings of this research regarding the formulation and characterization 

of spearmint oil nano-gel provide valuable insights and contribute positively to future 

developments in pharmaceutical sciences and herbal product formulation.  
 

REFERENCES  
[1] X. Han, “Anti-Inflammatory Activity of Spearmint (Mentha spicata) Essential Oil in 

Human Dermal Fibroblasts,” Cytol. Tissue Biol., vol. 4, no. August 2017, pp. 1–12, 
2017, doi: 10.24966/ctb-9107/100015. 

[2] F. A. Valenzuela Escoboza, B. E. López Valenzuela, K. R. Zavala, E. V. Cuadras, A. M. 
Reyes, and E. C. Mondaca, “Spearmint (Mentha spicata L.) New Host of the Leaf 
Miner Calycomyza hyptidis,” Southwest. Entomol., vol. 49, no. 4, pp. 1370–1373, 
2024, doi: 10.3958/059.049.0413. 

[3] S. Van Haute, A. Nikkhah, D. Malavi, and S. Kiani, “Prediction of essential oil content 
in spearmint (Mentha spicata) via near-infrared hyperspectral imaging and 
chemometrics,” Sci. Rep., vol. 13, no. 1, pp. 1–13, 2023, doi: 10.1038/s41598-023-
31517-8. 

[4] G. Mahendran, S. K. Verma, and L. U. Rahman, “The traditional uses, phytochemistry 
and pharmacology of spearmint (Mentha spicata L.): A review,” J. Ethnopharmacol., 
vol. 278, p. 114266, 2021, doi: 10.1016/j.jep.2021.114266. 

[5] S. Yuliana, I. Kuncahyo, and N. Harmastuti, “Optimization and Characterization of 
Naringenin Transfersomes with Simplex Lattice Design and Anti-Aging In Vivo 
Study,” vol. 11, no. 1, pp. 208–215, 2025. 

[6] R. K. Sindhu, R. Gupta, G. Wadhera, and P. Kumar, “Modern Herbal Nanogels: 
Formulation, Delivery Methods, and Applications,” Gels, vol. 8, no. 2, pp. 1–23, 2022, 
doi: 10.3390/gels8020097. 

[7] N. S. Uzma, S. Budi, and R. Rahmadani, “Pengaruh Kombinasi Basis Karbopol 940 
dan HPMC Terhadap Evaluasi Dan Stabilitas Sediaan Spray Gel Ekstrak Daun 
Sembung (Blume balsamifera (L.)),” J. Pharm. Care Sci., vol. 4, no. 2, pp. 239–250, 
2024, doi: 10.33859/jpcs.v4i2.496. 

[8] E. Mauri, S. M. Giannitelli, M. Trombetta, and A. Rainer, “Synthesis of nanogels: 
Current trends and future outlook,” Gels, vol. 7, no. 2, pp. 1–23, 2021, doi: 
10.3390/gels7020036. 

[9] M. Ardana, V. Aeyni, and A. Ibrahim, “Formulasi dan Optimasi Basis Gel HPMC 
(Hidroxy Propyl Methyl Cellulose) dengan Berbagai Variasi Konsentrasi,” J. Trop. 
Pharm. Chem., vol. 3, no. 2, pp. 101–108, 2015, doi: 10.25026/jtpc.v3i2.95. 

[10] F. Puspitasari, I. Saraswati, and F. Wulandari, “Puspitasari, F., Saraswati, I., & 
Wulandari, F. (2023). Formulasi dan Evaluasi Fisik Sediaan Emulgel Ekstrak Daun 



 

Jurnal Farmasi Indonesia 
Vol. 23, No. 01, May 2026, page. 75~99 
ISSN: 1693-8615 , e-ISSN:2302-4291 , DOI: 10.31001/jfi.v23i01.2791.paperID 99 

 

 

Journal homepage: http://jfi.setiabudi.ac.id  

 

Kelor (Moringa oleifera Lam.) sebagai Antioksidan dengan Gelling Agent HPMC. 
Generics: Journal of Research in Pharmacy, 3(1), 36–44. https://,” Generics J. Res. 
Pharm., vol. 3, no. 1, pp. 36–44, 2023. 

[11] N. Putri Marhammah, I. Maharini, H. Hatthaya Rabbani, S. Saputri, Z. Permata Mulia, 
and N. Afriana, “Formulasi Dan Evaluasi Sediaan Nanogel Minyak Atsiri Daun Nilam 
(Patchouli Oil) Menggunakan Hpmc Sebagai Gelling Agent,” J. Pharm. Care Sci., vol. 
5, no. 2, pp. 268–276, 2025, doi: 10.33859/jpcs.v5i2. 

[12] M. F. Kurniawan and R. N. Salsabila, “Optimization of Antibacterial Efficacy of 
Eucalyptus and Lemon Essential Oils in Hand Sanitizer with Simplex Lattice Design 
Muhammad Fariez Kurniawan PHARMACY : Jurnal Farmasi Indonesia,” vol. 22, no. 
01, 2025. 

[13] M. Kartika, P. Rahmah, R. Maulana, F. Farmasi, U. Muhammadiyah, and B. Star, 
“FORMULASI GEL TABIR SURYA DARI EKSTRAK DAUN TEH HIJAU ( Camellia 
sinensis ) SERTA UJI AKTIVITAS UV-A PROTECTION FACTOR SECARA IN VITRO 
FORMULATION OF SUNSCREEN GEL FROM GREEN TEA LEAF EXTRACT ( Camellia 
sinensis ) AND UV-A PROTECTION FACTOR ACTIVITY TEST ,” vol. 4, no. 1, pp. 52–
66, 2025. 

[14] R. Hajar and F. Alatas, “Pemanfaatan Tanaman dalam Sediaan Kosmetika Sebagai 
Antioksidan dan Anti-Tirosinase: Narrative Review,” J. Ilmu Farm. dan Farm. Klin., 
no. 1, pp. 114–121, 2024, doi: 10.31942/jiffk.v2i1.10822. 

[15] W. Rahayu, Rahmah, Yanti, “Mangosteen ( Garcinia mangostana L .) Rind Extract Lip 
Balm Formulation and Evaluation Fluorokuinolon Makrolida PHARMACY : Jurnal 
Farmasi Indonesia e in mycin -laktam ( cephalosporin generasi,” vol. 22, no. 02, 
2025. 

 
 

 
 


