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INTRODUCTION

 Miglyol 812 purchased from Sigma Aldrich,  Tween 
80 purchased from Merck,  Transcutol gift from Gattefose. 
Virgin Coconut Oil (VCO) was purchased from Herbal 
Bagoes, PEG 400 and propylene glycol purchased from 
Merck.

MATERIAL

MATERIALS AND METHOD

METHOD

Table 1. Formulation ratio of  E.palmifolia SNEDDS

Optimization of oil: surfactant: co-surfactant at a ratio 
of 1:1:1, 1:2:1, 1:3:1, 1:4:1, 1:5:1. The component mixture 
produces a clear, transparent solution and no phase 
separation (homogeneous). 

RESULTS

Table 2. Physical Characteristics and Transmitance (%) 
of  E. palmifolia extract-Loaded SNEDDS 

Note :
+  = Clear, transparent, no phase separation (homogeneous)
-   = Clear, transparent, phase separation (not homogeneous)

The use of miglyol 812 and VCO at a ratio of 1:1:1, 1:2: 
1, 1:3:1, 1:4:1, 1:5:1. Based on the optimization of the E. 
palmifolia SNEDDS formula, it is known that formulas that 
can be continued in the next stage are eight formulas out of 40 
formulas. Formulas that, in small proportions, produce a clear, 
transparent mixture, and no phase separation and 
transmittance values> 90% are the basic parameters for 
choosing the best formula. Based on these considerations, the 
next step is to make E. palmifolia SNEDDS, and the following 
characteristic is formula A (miglyol 812: Tween 80: PEG 400) 
at a ratio of 1: 1: 1 and formula E (miglyol 812: Tween 80: 
propylene glycol) at a ratio 1: 3: 1.

Figure 1. Diagram of the particle size 
distribution of  E. palmifolia extract-loaded 
SNEDDS  

Figure 2. Infrared Spectrum of E. palmifolia 
(         ), Formula A 1:1:1 (          ), Formula E 
1:3:1 (         )

CONCLUTION
The formulation of SNEDDS E. palmifolia 

consists of oil, surfactant, and co-surfactant. Forty 
designs that only two formulas that meet the 
characteristics of formula A (miglyol 812: tween 80: 
PEG 400) at a ratio of 1:1:1 and formula E (miglyol 812: 
Tween 80: propylene glycol) at a ratio of 1:3:1. The 
optimal formula of SNEDDS E. palmifolia uses miglyol 
oil 812, Tween 80 surfactants, and PEG 400 co-
surfactant at a component ratio of 1:1:1 and with 
propylene glycol as co-surfactant at a component ratio of 
1:3:1.

REFERENCE
[1] Balakaumar K., Raghavan C.V. Selvan N.T. Prasad R.H. and Abdul S. Self-

nanoemulsifying drug delivery system (SNEDDS) of Rosuvastatin calcium: 
design, formulation Biointerfaces 2013; 112: 337-43.

[2]  Chen H.J., Inbaraj B.S. Chen, B.H. Determination of Phenolic Acids and Flavonoids 
in Taraxacum formosanum Kitam by Liquid ChromatographyTandem Mass 
Spectrometry Coupled with a Post-Column Derivatization Technique. 
International Journal of Molecular Sciences 2012;13: 260-285. 

[3] Makadia H.A., Bhatt A.Y. Parmar R.B. Paun J.S. and Tank, H.M. Self 
Nanoemulsifying Drug Delivery Systems (SNEDDS): Future Aspects. Asian 
Journal of Pharmaceutical Research 2013; 3:21-27.

[4]  Jing X., Deng L. Gao B. Xiao L. Zhang Y.  and Ke X. A novel polyethylene glycol 
mediated lipid nanoemulsion as drug delivery carrier for paclitaxel. Nanomed 
2014;10 (2):371–80.

[5]   Kesarwani K. Gupta R. Mukerjee A. Bioavailability enhancers of herbal origin: An 
overview. Asian Pacific Journal of Tropical Biomedicine 2013;3(4):253–66. 

[6]  Fitri Y., Rosidah. and Edi S. Effects of Inhibition Cell Cycle and Apoptosis of 
Sebrang Onion Extract (Eletheurine bulbosa (Mill.)Urb.) on Breast Cancer 
Cell. International Journal of PharmTech Research 2014;6(4):1392-1396.

[7] Annisa R., Hendradi E., Yuwono M. Analysis of 1,4 naphthoquinone in the 
Indonesian medical plant from extract Eleutherine palmifolia (L.) Merr by 
UHPLC. IOP Conf. Ser.: Earth Environ. Sci 2020;01:456..

SNEDDS is an oil-based isotropic nanoparticle formulation containing surfactant and co-surfactants [1-3]. The solubility of natural ingredients, estimated at 
40% as a new source of the drug, is only slightly soluble in water [4]. Low water solubility and permeability in penetrating through the absorption barrier may alter the 
bioavailability of a naturally occurring compound in the body [5]. Meanwhile, Eleutherine palmifolia, also known as Dayak onion, is an indigenous plant of 
Kalimantan, used to cure various types of diseases. The phytochemical constituent of Dayak onion, which functions as an anticancer is naphthoquinone, and it has 
bioactivity as an antioxidant [6]. In addition, it is a lipophilic compound with a logP value of 3.933 [7], which means that the solubility in water media is reduced. 
Therefore, it is necessary to develop SNEDDS to improve the bioavailability of naphthoquinone contained in E. palmifolia extract.

This study aims to assess the effect of the comparison of oils, surfactants, and co-surfactants in the SNEDDS formula of E. palmifolia extract using miglyol 812 
and VCO as a carrier oil. In addition, the surfactants used were tween 80 and transcutol, while the co-surfactants used were PEG 400 and propylene glycol. The optimal 
formula was determined based on the homogeneity of the mixture of oil, surfactant, and co-surfactant, with a transmittance value> 90%. The characteristic formulas 
consist of emulsification time, pH, particle size, viscosity, and particle morphology. Therefore, this study is considered an optimization stage to obtain the optimal 
SNEDDS formula.

FORMULATION AND CHARACTERIZATION OF ELEUTHERINE PALMIFOLIA 
EXTRACT-LOADED SELF NANOEMULSIFYING DRUG DELIVERY SYSTEM 
USING MIGLYOL 812 AND VIRGIN COCONUT OIL (VCO) AS THE CARRIER OIL

 Background: Eleutherine palmifolia (E. palmifolia), also known as Dayak onion, is a native plant of Kalimantan, Indonesia, used to cure various diseases, 
and it has the disadvantage of low solubility. However, the application of self-nanoemulsifying drug delivery system (SNEDDS) increases the solubility and 
bioavailability. Methods: The formulation of SNEDDS E. palmifolia consists of oil, surfactant, and co-surfactant. The components of this formula are determined 
based on the optimization results. Results: The results of this study showed that there is no phase separation with SNEDDS because of the surfactant contents. 
Furthermore, it showed that two out of forty optimized designs were able to meet the predetermined specifications of formula A (miglyol 812: Tween 80: PEG 400) 
and E (miglyol 812: Tween 80: propylene glycol) at a ratio of 1:1:1 and 1:3:1 respectively. The characteristics of the optimal formulation showed transmittance 
value of > 90%; pH of 5,10-5,20; viscosity of 2,21-14,51 cP; emulsification time of  < 120 second, and particle size of 24,71-136,77 nm. Conclusion: The optimal 
formula of SNEDDS E. palmifolia, for Formula A uses miglyol 812 as oil, Tween 80 as surfactants, and PEG 400 as co-surfactant at a component ratio of 1:1:1 
(Formula A). Meanwhile, it uses 812 as oil, Tween 80 as surfactants, and propylene glycol as co-surfactant at a component ratio of 1:3:1 for Formula E.
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Table 3. Result characterization of E. 
palmifolia extract-loaded SNEDDS  
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