Optimization of Nanoemulsion in Chemix 7.00
Program : Using Isopropyl Myristate as Oil Phase
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Abstract. This research is the development of nanoemulsion base preparation by
applying a ternary diagram system using Chemix 7.00. This study aims to see the
advantages of the Chemix 7.00 series program in determining the focus area for
nanoemulsion in a mixture of oil phase (Isopropyl Myristate), smix (tween 80 and
propylene glycol), and water at various ratios from 1 to 9 and 9 to 1 part. This research
applies the high energy method with Ultra Turrax High Share Homogenization (HSH) at
a speed 0of 20,000 rpm 15 minutes to form a nanoemulsion. All formulas were evaluated
with the Chemix 7.00 program to see which formulas form a stable nanoemulsion area
according to the standard criteria for nanoemulsion preparations in general. The result
was 45 nanoemulsion bases were obtained. The use of the Chemix 7.00 ternary diagram
yields 14 bases forming a nanoemulsion area with an average particle size of below 500
nm. Among the 14 formulas, there is 1 formula bases that are stable and meets the
standard of nanoemulsion research, namely the nanoemulsion base with a ratio of 4.45.50
(oil, smix, water) with a particle size of 185.7 nm each, zeta - 28.2, PDI 0,2 mV, D90
measuring 120 nm and the TEM morphology is quite round. Determination of the
nanoemulsion base area using the Chemix series 7.00 program is quite helpful in data
processing so that optimal research results are obtained.
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1 Introduction

In the development of nanoemulsion preparations, 3 methods can be selected to
formulate various types of active substances. The three methods are the titration method, low
energy, and high energy. Nanoemulsion is known as a pharmaceutical preparation for dispersing
colloid oil in water (O/W) or water in oil (W/O), which is formed in the presence of surfactants
and cosurfactants and has a particle size of 1 - 100 nm [1].

Several research results concluded that there were 3 methods in the stages of making
nanoemulsion preparations. The three parts are respectively the titration method, the low energy
method, and the high energy method. The low energy method consists of PIT (Phase inversion
temperature) and SNEDDS (Self nanoemulsion drug delivery system). Meanwhile, high energy
consists of High Share Homogenization (HSH), Ultrasonication, (HPH) High-Pressure
Homogenization, and microfluidization [2].

For this reason, the choice of developing a nanoemulsion base is needed so that the data
obtained can be processed as effectively and efficiently as possible. An active compound, both
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polar and non-polar, can be easily mixed in the nanoemulsion base, which has been stabilized
by applying these three methods. In terms of determining stable and good nanoemulsion areas,
a computerized digital program device is needed to carry out experimental data processing. The
pseudo ternary model or known as the ternary triangle is a program introduced by Chemix
School.com. In determining the nanoemulsion area, all the results of experiments carried out
with each component comparison of the constituent compounds should be processed with this
program in a computerized manner and not manually ternary [3].

Chemix 7.00 is a paid chemistry program and can be found easily online. The ternary
triangle system can be used to compile the nanoemulsion preparation results from various
experiments that have been carried out to find stable and good nanoemulsion areas, the
arrangement can be manual or automatic, such as the 7.00 series chemix program used in this
study. This program is very good and helps in determining the area ofnanoemulsion that has
been formed so that the best formula can easily be selected. For this reason, this study aims to
see the extent to which the Chemix 7.00 series program can be used as a medium in helping
process experimental data on the development of colloid dispersing liquid in the form of
nanoemulsions by finding or determining the area of stable and good nanoemulsion so as to
facilitate and assist the research process that can be used and save research time. The
effectiveness and efficiency in constructing a pseudo ternary triangle diagram using the 7.00
series chemix program represents an advance in digital technology [4]

Methods and materials

The tools used are glass tools as needed, Ultra Turrax 1000 x T25 Digital IKA®,
Marvern® PSA (particle size analyzer), TEM JOUL®. Materials in the form of isopropyl
myristate (IPM) oil phase, aqua distillate water phase, Tween 80 as a surfactant, propylene
glycol as a cosurfactant. We used the nanoemulsions method of high energy sharing high
homogenization device (HPH) at a speed of 20,000 rpm for 15 minutes.

2.1 Construction of Pseudo Ternary Phase Diagram

Each base formula is made based on the ratio value between the oil phase and the smix
phase (a mixture of 1: 9 to 9: 1 surfactant and cosurfactant) and aquadestillata as a predetermined
water phase, the amount of each is 50 ml, 60 ml, 70 ml. , 80 ml, and 90 ml [5].

2.2 Evaluation and Characterization of Base Preparations

All experimental results were examined such as particle size, polydispersity index value,
zeta potential. Organoleptic, pH, and viscosity tests, morphology. To determine the
nanoemulsion area as needed, data processing was carried out and analyzed using the Chemix
7.00 program to obtain the nanoemulsion area [6], [7]. [8]



3 Results

Fig. 1. 45 Results of a nanoemulsion based formulation experiment

There are 4 nanoemulsion bases that have a particle size <200 = 2 nm at the comparison
value of each ternary diagram, namely Water: Smix: IPM 50: 5: 45, 60:16:24, 60: 12:28, 60:
8:32, obtained the smallest particle size 185.7 = 2 nm in the formula 50: 5: 45 (water: smix:

IPM) [10].

The results of the viscosity test followed the non-newton law with values reaching 20 Cp
and 24 Cp. Meanwhile, the results of the morphological structure examination, only the selected
formula was carried out by TEM (transmission electron microscopy) examination. Figure 3
shows that the size of the nanoemulsion-based globule with the IPM oil phase is quite close to
spherical or spherical, with an average particle size of < 200 nm. Then the zeta value obtained
for testing the preparation parameters is -28.2 mV. This shows that the resistance strength to
withstand the cohesion between globules is good enough so that the risk of incorporation in

nanoemulsion preparations can be avoided [9].
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4 Discussion

From the results of this study, 45 base formulas (see figure 1) were obtained which were
made with the high energy method using the High Share Homogenization (HPH) device at a
speed of 20,000 rpm for 15 minutes for each formula made. Of the 45 above, the average
physical form of the preparation was seen as opaque or emulsion and some were transparent.
Whereas in the translucent physical form, there are five best base formulas, and of the five, there
is one nanoemulsion based formula that is the best, namely the base 50: 45: 5 (water: smix:
IPM). In another study, it was found that by using IPM as the basis for nanoemulsion
preparations, there was an 11-fold increase in the effectiveness of the IPM flux in the in vitro
transdermal test 18. So this research shows quite good results with the suitability of previous
studies involving IPM as the oil phase in nanoemulsion preparations [10], [11]

The ternary diagram study has assisted many pharmaceutical researchers in developing
preparations involving water oil. Homogeneous mixing of the oil phase and the water phase
with the help of a surfactant. The existence of an emulsifier or better known as an
emulator/surfactant which is assembled based on a predetermined ratio value and is expected to
form a stable nanoemulsion preparation, which is also durable during storage. The four basic
formulas are arranged into a ternary diagram system to see which formulas show the formation
of nanoemulsion preparations. Based on the literature, the ideal nanoemulsion preparation is a
translucent physical appearance, with a particle size of <500 nm, D90 + 200 nm, a PDI value of
0.1-0.3, and zeta potential of £ 30 mV [12]
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Fig.3. Potential zeta and morphological structure

Several studies on colloid-based delivery systems, often yielding a large number of
experimental results. so that all of this data if simulated or compiled manually based on particle
size will find difficult, and it is quite difficult for researchers to compile the desired ternary
diagram system, as a result, it will take a lot of time and the risk of human error easily occurs,
in the end, the nanoemulsion area is formed or it is less efficient and effective. The ternary
triangle program already exists in various computer applications that are known today, for
example using .exe and/or word on office computers, however, from the research results, only
a few researchers use this method because the way it is used requires certain techniques and
tends to the results which are not optimal. There are also other programs known as automated
programs such as the prosim and chemix series. In several published journals there are



researchers who use both programs and the results are very good in visualizing. For this reason,
in this study, only the Chemix 7.00 series program was used to assist in processing experimental
titration data for nanoemulsion preparations to be arranged into a ternary system in order to find
and determine the nanoemulsion area formed based on the similarity of evaluation results on the
nanoparticle colloid requirement system [13], [14]

In Figure 2. for the Chemix 7.00 series program, how to operate it is not too difficult,
even very easy to understand even for novice users. Because this chemix program is actually a
paid chemical system program so getting this program doesn't require a complicated method,
just download it on the website provided and do a paid activation so that the program can be
used. In the Chemix program, the 7.00 series are not much different from the previous series
because the results obtained are still satisfying to its users. This program is not only intended to
create colloid ternary systems but can also be used for various chemical mixtures that are
physically difficult to mix or form a single or two-phase system so that the colloid system is
used in this program. The advantage of this chemix program is that there is no need to calculate
manual comparisons anymore because the system created by this program will automatically
generate its own comparative value or figure. For each base, Nanoemulsion with the obtained
particle size, the chemix program is considered a point and will be linked to other dots based on
similar particle sizes. With these points the analysis can be carried out to draw lines that have a
close relationship with each point. The intersecting lines will form a certain area and this is
called a nanoemulsion area based on the similarity of particle size [15], [16].

5 Conclusion

Determination of the nanoemulsion base area using the Chemix series 7.00 program is
quite helpful in data processing so that optimal research results are obtained.
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