Published Online: 16 JUL 2026

N15Le3EUUN IUANAKATIIESNBANIAUANTENANIZTIAT

Nanostructure Lipid Carrier Preparation for Black Galingale Extract Encapsulation
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Abstract

Bioactive compounds from black ginger extracted possess high potential for
application in health and cosmetic products. However, stability remained a major
limitation in formulation development. This study aimed to develop and evaluate a
nanostructure lipid carrier delivery system to enhance the encapsulation and
delivery efficiency of active compounds from black ginger extract. Nanoparticles were
prepared using a high-pressure homogenization process from pre-emulsion containing
5% black ginger extract. Particle size and distribution were analyzed using Dynamic
Light Scattering (DLS), while morphological c¢haracteristics were investigated using
Transmission Electron Microscopy (TEM) and Scanning Electron Microscopy (SEM).
In addition, product stability was investicated under low-temperature, high-
temperature, and temperature cycling using the heating-cooling method for 2
months. The results revealed-that.the nanoparticles exhibited an average size ranging
from 154.52 + 1.15 .nm _with a polydispersityindex. ranging from 0.21 to 0.23,
indicating good jparticle distribution uniformity. UV-Visible Spectrophotometry analysis
confirmed the “effective ~encapsulation of "black . ginger  .extract within the
nanostructure lipid carrier system. Stability studies demonstrated only slight changes
under low-temperature conditions, whereas significant changes-were observed under
high-temperature conditions within 1 ..month. " In ‘conclusion, ' the developed
nanostructure lipid carrier system demonstrate high potential for encapsulating and
enhancing the ‘stability of Black Galingale extract. The system exhibits an appropriate
particle size®.and excellent physical stability, indicating its feasibility for future
development in —cosmetic-products. However, the-product should be stored under

controlled temperature-conditions to'maintain’its stability and effectiveness.

Keywords: Black Ginger; Nanostructure Lipid Carrier, Delivery System, Cosmetics
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Phase AunEY %ow/w
A DI'Water 82.70
Disodium EDTA 0.05
Glycerin 3.00
Xanthan Gum 0.15
Polysorbate 80 1.50
B Glyceryl Monostearate 4.00
Caprylic/Capric Triglyceride 3.00
Oleic Acid 0.80
Squalane 2.00
Cetyl Alcohol 0.80
C Phenoxyethanol 0.80
D Kaempferia Parviflora Rhizeme Extract 5.00
RV 100
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