DEVELOPMENT OF CURCUMIN TOPICAL EMULSION FOR
OSTEOARTHRITIS TREATMENT

By

Natasha Valerie
12004004

BACHELOR’S DEGREE
in

CHEMICAL ENGINEERING STUDY PROGRAM
PHARMACEUTICAL CHEMICAL ENGINEERING CONCENTRATION
FACULTY OF LIFE SCIENCE AND TECHNOLOGY

SQJ

SWISS GERMAN UNIVERSITY
The Prominence Tower
Jalan Jalur Sutera Barat No. 15, Alam Sutera
Tangerang, Banten 15143 - Indonesia

Revision after the Thesis Defense on July 2", 2024



DEVELOPMENT OF CURCUMIN TOPICAL Page 2 of 74
EMULSION FOR OSTEOARTHRITIS TREATMENT

STATEMENT BY THE AUTHOR

I hereby declare that this submission is my own work and to the best of my knowledge,
it contains no material previously published or written by another person, nor material
which to a substantial extent has been accepted for the award of any other degree or
diploma at any educational institution, except where due acknowledgement is made in
the thesis.

atasha Valerie
N.0%+. 20 o.tf
Student Date
Approyed by:
S. Kartawiria ST. MSc.
N 6F. Qg
Thesis Advisor Date

Silvya Yusri, S.Si. M.T \\ o3 2024

Thesis Co-Advisor Date

Dr. Hery Sutanto M.Si. S.Si.

Dean Date

Natasha Valerie




DEVELOPMENT OF CURCUMIN TOPICAL Page 3 of 75
EMULSION FOR OSTEOARTHRITIS TREATMENT

ABSTRACT

DEVELOPMENT OF CURCUMIN TOPICAL EMULSION FOR
OSTEOARTHRITIS TREATMENT

By

Natasha Valerie
Dr. Irvan S. Kartawiria ST. MSc., Advisor
Silvya Yusri, S.Si. M.T., Co-Advisor

SWISS GERMAN UNIVERSITY

Degenerative joint disease (osteoarthritis/fOA) affects many people worldwide. In 2018,
8.5% of Indonesian women and 6.1% of men had the condition. Both
nonpharmacologic and pharmacological therapies are available. Pharmaceutical side
effects are reduced when osteoarthritis is treated with natural ingredients. Curcumin is
chosen for its antioxidant, anti-inflammatory, and analgesic properties. This research
seeks the ideal curcumin content, oil type, and pH in topical emulsion for OA treatment.
It will also design production method and test its stability. Multiple research in early
experiments reults in the emulsion formula with 0.25% curcumin extract in water-in-
oil emulsion using virgin coconut oil (VCO) or rice-bran oil (RBO). Oil phase was
mixed and melted at 55°C with added curcumin, then water phase with pH adjusted
using glycolic acid was added and homogenized. Curcumin degradation was greatest at
55-65°C, with an ICso of 29.04 PPM in the emulsion. VCO has less antioxidant activity
than RBO, even though VCO was found to be more stable. At pH 4 and 5, both oils
were more stable than at pH 7. The pH 4 RBO formulation shown higher stability of
color. No phase separation was observed during 14 days stability tests for both oil. Rice
bran oil emulsion with 0.25% curcumin, and pH 4 is considered optimum.

Keywords: Osteoarthritis, Curcumin, Emulsion, Pain Relief
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