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Optimasi Formula Sediaan Gel Asam Salisilat Menggunakan Metode Simplex Lattice
Design (SLD)

Muhimmatul Mukharomah

Program Studi Sarjana Farmasi, STIKesBhakti Husada Mulia Madiun, 63139, Indonesia
Email: muhimmatulmukharomah5@gmail.com

ABSTRAK

Asam salisilat merupakan bahan aktif topikal yang memiliki aktivitas keratolitik dan
komedolitik, namun memiliki keterbatasan berupa kelarutan rendah, bioavailabilitas terbatas,
dan potensi iritasi, sehingga diperlukan formulasi yang mampu menghasilkan sediaan stabil
dengan mutu fisik yang baik. Sediaan gel dipilih karena mudah diaplikasikan dan nyaman
digunakan pada kulit. Dalam formulasi gel, Karbopol 940 sebagai gelling agent dan propilen
glikol sebagai humektan sekaligus kosolven berperan penting dalam membentuk mutu fisik
sediaan, terutama viskositas, daya sebar, dan daya lekat. Variasi konsentrasi kedua eksipien
tersebut dapat memengaruhi mutu fisik dan stabilitas gel sehingga diperlukan optimasi formula.
Penentuan formula menggunakan metode trial and error dinilai kurang efektif karena tidak
mampu mengevaluasi interaksi antar komponen secara simultan. Oleh karena itu, penelitian ini
bertujuan memperoleh kombinasi optimum Karbopol 940 dan propilen glikol menggunakan
metode Simplex Lattice Design (SLD). Penelitian ini menggunakan perangkat lunak Design
Expert 13.0. Variabel yang dioptimasi adalah karbopol 940 dan propilen glikol. Respon yang
diukur meliputi viskositas, daya sebar, dan daya lekat. Formula optimum yang diperoleh
selanjutnya divalidasi, diuji mutu fisiknya dan diuji stabilitasnya. Formula optimum yang
terpilih terdiri dari Karbopol 940 1,7 gram dan Propilenglikol 8,3 gram dengan nilai desirability
1,000. Formula tersebut menghasilkan viskositas 19.333 cPs, daya sebar 5,25 cm, daya lekat
6,14 detik, dan pH 4,67 yang memenuhi standar SNI. Hasil validasi menunjukkan tidak terdapat
perbedaan signifikan antara nilai prediksi dan hasil aktual (p>0,05). Uji stabilitas fisik
menunjukkan sediaan tetap homogen dan stabil selama penyimpanan. Optimasi formula gel
asam salisilat menggunakan metode Simplex Lattice Design (SLD) menghasilkan formula
optimum dengan kombinasi karbopol 940 1,7 gram dan propilen glikol 8,3 gram yang
memenuhi persyaratan mutu fisik dan stabilitas sediaan gel yang baik.

Kata kunci: Asam salisilat, karbopol 940, propilen glikol, simplex lattice design, optimasi
formula.
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Optimization of Salicylic Acid Gel Formulation Using the Simplex Lattice Design (SLD)
Method

Muhimmatul Mukharomah

Bachelor of Pharmacy Study Program, STIKes Bhakti Husada Mulia Madiun, 63139, Indonesia
Email: muhimmatulmukharomah5@gmail.com

ABSTRACT

Salicylic acid is a topical active ingredient with keratolytic and comedolytic activities, however,
it has limitations such as low solubility, limited bioavailability, and potential irritation.
Therefore, a formulation capable of producing a stable preparation with good physical quality is
required. Gel dosage form was chosen because it is easy to apply and comfortable to use on the
skin. In gel formulation, Carbopol 940 as a gelling agent and propylene glycol as a humectant as
well as a cosolvent play important roles in determining the physical quality of the preparation,
particularly viscosity, spreadability, and adhesiveness. Variations in the concentrations of these
two excipients may affect the physical quality and stability of the gel, therefore, formula
optimization is necessary. Determination of the formula using the trial and error method is
considered less effective because it cannot simultaneously evaluate interactions between
components. Therefore, this study aimed to obtain the optimum combination of Carbopol 940
and propylene glycol using the Simplex Lattice Design (SLD) method. This study used Design
Expert 13.0 software. The variables optimized were Carbopol 940 and propylene glycol. The
measured responses included viscosity, spreadability, and adhesiveness. The optimum formula
obtained was subsequently validated and evaluated for its physical quality and stability. The
selected optimum formula consisted of 1.7 grams of Carbopol 940 and 8.3 grams of propylene
glycol with a desirability value of 1.000. The formula produced a viscosity of 19,333 cPs,
spreadability of 5.25 cm, adhesiveness of 6.14 seconds, and pH of 4.67, which met the SNI
standards. Validation results showed no significant difference between the predicted and actual
values (p>0.05). Physical stability testing showed that the preparation remained homogeneous
and stable during storage. Optimization of salicylic acid gel formulation using the Simplex
Lattice Design (SLD) method resulted in an optimum formula with a combination of 1.7 grams
of Carbopol 940 and 8.3 grams of propylene glycol that fulfilled the requirements for good
physical quality and stability of gel preparations.

Keywords: Salicylic acid, Carbopol 940, propylene glycol, simplex lattice design, formula
optimization.
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