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Abstract
Vitamin E is a substance antioxidants that are needed
by the body humans because they have an important role
in maintaining the balance of cells from radicals free and
inhibits the oxidation process. Free radicals are molecules
that are not stable and very dangerous for the body
because can cause changes in cells the body that triggers
the aging process early.Vitamin E gel preparations using
carbopol 940 and Tween 80 bases were able to produce
physical and good release properties, therefore this study
aims to gather the optimum formula for vitamin E gel
using a gelling agent carbopol 940 and tween 80 based
on the simplex lattice design method. Vitamin E gel with
a concentration of 5μg / mL was obtained with mixing
gel base with vitamin E that has been diluted with tween
80 and Carbopol 940, then made four formulas based
on the SLD method and tested the physical properties
(organoleptic, viscosity, dispersibility and adhesion). The
results of the research that have been carried out show
that the concentrations of tween 80 and Carbopol 940
has an influence on the physical stability and antioxidant
activity of the gel vitamin E. Based on the superimposed
counter plot, Based on the superimposed counter plot, the
optimum formula was obtained vitamin E gel with 0,25%
tween 80 and 0,75% carbopol 940
Keywords: Vitamin E, Cabopol 940, Tween 80, Optimation, SLD.
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I.

Introduction
The skin is the outermost and largest organ
of the body in humans, functions as a barrier
layer to protect the body against environmental
influences, and can be a mirror for one’s health
(Brodell & Rosenthal, 2008). Good care and
maintenance of the skin makes a person’s
skin look healthy, well-groomed and radiates
freshness. The skin has a complex epithelial
tissue structure, is elastic, sensitive and has a
type and color that varies depending on climate,
race, sex and age [1].
Vitamin E (tocopherol) is one of the
better known antioxidants used in skin care
formulations. There are eight active lipophilic
antioxidant isoforms, which are present in a
variety of foods, such as vegetables, whole
grains, and meat. α-Tocopherol is the most
biologically active isoform shown by its
protective effect after topical application to
reduce the number of sunburn cells and UVBinduced damage and inhibit photocarcinogenesis.
Many studies have shown the ability of topical
vitamin E and its derivatives to inhibit UV
radiation-induced lipid peroxidation and some
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researchers have suggested the effectiveness of
vitamin E as an anti-aging agent [2].
Vitamin E (tocopherol) will be easier to
use if it is made in pharmaceutical preparations
such as gels because the gel has properties
that are soothing, moisturizing, easy to use,
easy to penetrate the skin so that it can show
its effectiveness (3). The choice of carbopol
base because it expands easily with excellent
water absorption and will expand in water up
to 1,000 times its original volume and 10 times
its original diameter (4).Vitamin E is a type of
vitamin that is insoluble in water, but dissolves
in oil and in most organic solvents, therefore in
this study we need Tween 80 as a surfactant.
The use of tween 80 as a surfactant aims to
increase the solubility of organic compounds in
aqueous systems. Dissolving with surfactants
can increase and decrease the absorption of the
active substance [5].
In the gel system, the gelling agent plays a
role in determining the physical properties and
physical stability of the gel. Carbopol is one
of the gelling agents that can form a structural
network that can cause an increase in viscosity
so that it is an important factor in the system,
therefore gelling agent will affect the physical
properties and gel stability. Carbomers can form
gels with fairly good viscosities at pH 6-11,
and viscosities carbomers will decrease at a
pH less than 3 and at a pH greater than 12 or
in the presence of strong electrolytes. The more
the amount of carbopol used, the viscosity will
increase [6].
In previous studies, research by Gallardo
(2005) has been carried out with the results that
the vitamin E gel preparations tested in the gel
formulation using carbopol 940 gelling agent
with surfactant tween 80 with levels of 2% and
4% can produce good physical properties and
release.
This study aims to determine the effect
of carbopol 940 and tween 80 on properties
physical properties, the stability of vitamin E gel
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preparations and to determine the vitamin E gel
formula which has physical properties, stability
and the most optimum antioxidant activity.
II. RESEARCH METODE
A.

Tools and Materials
1.

The tools used
In this research, the tools used
include scales (Lutron GM-500), analytical balance (XT 120A), beaker glass,
spatels, stirring rods, measuring cups,
object glass, pH meters, viscosimeters,
dispersion test equipment (extensometer), adhesion test equipment, measuring flasks, volume pipettes, UVVis spectrophotometers and other
supporting tools.

2.

The materials used
In this study the ingredients used
included vitamin E, tween 80, carbopol
940, propylene glycol, nipagin, DPPH
solution, aquadest (pharmaceutical
grade), and all other analytical grade
materials.

B.

The course of research
1.

Vitamin E gel formula
The formula used in this study is
carbopol 940 and tween 80 using 2
levels. The upper level of the carbopol
940 factor is 1% and the upper level
of the Tween 80 factor is 1%. The
low level of the carbopol 940 factor is
0% and the low level of the Tween 80
factor is 0%. Here is the vitamin E gel
formula:

2.

Making gel base.
Carbopol 940 is developed with
water little by little while stirring
slowly, then NaOH solution is added
to neutralize the alkaline carbomer.
At neutral pH conditions the carbomer
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can form 38 gels, this mixture is called
a gel base. The gel base is then added
with nipagin which has been dissolved
with propylene glycol, this mixture is
called mixture 1.
3.

Preparation of vitamin E gel.
The weighted vitamin E is added
with isopropyl myristate and tween
80 while stirring slowly until it is
homogeneous, this mixture is called
mixture 2. Mixture 1 is then mixed
with mixture 2 gradually, stirring until
blended and slowly adding aquadest
to the desired gel weight. then stirred
again until homogeneous. The finished
gel is then put in a container, tightly
closed and stored in a place away from
exposure to sunlight.

4.

Examination of the physical
properties of the gel preparations.
Examination of physical properties that is carried out includes
examinations of organoleptic and homogeneity, dispersibility, adhesion,
viscosity, and pH.
a)

Organoleptic homogeneity examination. This examination includes
the texture, color and smell
that is visually observed. The
homogeneity check was carried
out by placing the preparation
between two glasses and observing
the presence of coarse particles or
inhomogeneity under light [7].

b) Spreadability test. The examination was carried out by pressing
two glass slabs on 0.5g of preparation, then adding a weight
of 50g as an additional weight,
and leaving it for 1 minute after
which the diameter of the gel
spread was recorded. The spread
diameter formula is taken from
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the 39 average length of the
diameter from several sides. Tests
were carried out after a day of gel
preparation and 28 days after the
gel was made [8].
c)

Adhesion test. Examination is
carried out with tools such as a
gel attached test kit. Two glass
objects, a stopwatch, gram weights
and done by sticking enough gel
on top of another glass object on
top of the gel then pressing it with
a load of 250 g for 5 minutes then
attaching the glass object to the
test instrument after that remove
the weight of 20 g and note the
time until the two objects are
detached. Tests were carried out
after a day the gel preparation was
made and the 28th day after the gel
was made [8].

d) Viscosity test. This test was
performed using a viscometer VT04 E RION., LTD. The viscometer
VT-04 E RION., LTD is mounted
on the clamp in the horizontal
direction or perpendicular to
the clamp direction. The rotor
is attached to the viscotester by
locking it counterclockwise. The
bowl is filled with the gel sample
which will be tested after that place
the rotor right in the middle of the
bowl containing the gel, then the
tool is turned on. The rotor starts to
rotate and the viscosity needle will
automatically move to the right
then once stable, the viscosity is
read on the scale of the rotor used.
The unit used according to JLS
28809 viscosity standard which
has been calibrated is desipaskalsecond (dPas) after completion
of the viscotester measurement is
turned off.
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e)

pH measurement. The pH
examination begins with the pH
meter calibration using pH 4 and
pH 7 buffers. The gel preparation
is dissolved in 40 distilled water
then immersed in a pH meter
and the pH value is recorded as
indicated by the pH meter. The test
was carried out after a day the gel
preparation was made and the 28th
dayafter the gel is made.

5. Evaluation of Gel Preparations.
The evaluations carried out in
this study included: pH, viscosity,
homogeneity, physical stability (color
and odor), dispersibility, and adhesion.
a)

Data analysis
Determination of the profile
of the properties of the mixture
The profile is determined based on
the Simplex Lattice Design using
the physical properties test data of
the cream and its repellant activity
with the equation:
Y = a (A) + b (B) + ab (A) (B)
Where: Y = Response
(experimental results) a, b,
ab = The coefficient obtained
from the three experiments (A)
(B) = The size of part A and
component B, with the sum of A +
B always one [9]
The coefficient a is determined
from an experiment using 100%
Carbopol 940, the b coefficient
through an experiment using
100% Tween 80, and to determine
the ab coefficient an experiment
using a mixture of 50% Tween
80 and Carbopol 940 is required.
mix theoretically using various
proportions of Tween 80 and
Carbopol 940.
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b) Selection of the optimum mixture
formula
After obtaining the profile of
each cream’s physical properties
and repellant activity, the total
response is sought which is the sum
of the responses of the physical
properties and the repellant activity
of the cream. The total response
can be calculated by the formula:
Rtotal = R1 + R2 + R3 ... Rn ...
R1, R2, R3, ... n is the response
of each of the physical properties
and cream repellant activities.
Each response is given a weight,
the total number of weights = 1.
In this study, using 3 responses
which are considered as the main
parameter, namely viscosity with
a weight of 0.2; spreading power
with a weight of 0.3; pH with a
large pH of 0.2. Given that the
units of each response are not the
same, it is necessary to standardize
the response assessment with
the following formula: N = XX
XX min max min Where: X =
The response obtained from the
experiment Xmin = Minimum
desired response Xmax = Maximum desired response N =
Standardized response value
[9]. So R can be calculated by
multiplying N by the specified
weight. The calculation of the
total response becomes: Rtotal
= (weight x repellant activity) +
(weight x niritation) + (weight x
scatter force) + (weight x sticky
power). The selected optimum
formula is determined by looking
at the highest total response price.
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1.

II. RESULTS AND DISCUSSION

Vitamin E gel that has been made can be
determined the quality of the gel by evaluating
the physical properties of the preparation.
Evaluation of the physical properties of vitamin
E gel preparations included organoleptic
examination, homogeneity, pH, adhesion and
dispersibility. The examination was carried out
from the 2nd day after the gel was made up to
the 28th day with storage at room temperature.
The results of the evaluation of the physical
properties of vitamin E gel preparations can be
seen in Table 1.

This observation was carried out to
describe the odor, color and synergy of the
gel preparation. The results of the initial
organoleptic examination showed that the
four formulas produced a white gel, had
a slightly pungent odor and did not show
any syneresis. Organoleptic observations
of the eight gel formulas with various
concentrations of Tween 80 and carbopol
940 were carried out for 28 days, during the
storage period organoleptic observations
were made. weekly. The result, the
preparation showed no change in odor,
color and syneresis. It can be concluded that
the four gel formulas were physically stable
at room temperature storage for 28 days.
This is because the use of carbopol 940 as
a gelling agent in sufficient quantities can
prevent syneresis and can form a stable gel.
Changes in odor or often called rancidity
can be caused by oxygen from the air to oil
or fat, besides the effect of light is a catalyst
for rancidity, namely the combination of
these two factors can cause accelerated fat
oxidation. The four vitamin E gels stored at
room temperature for 28 days did not show
rancidity or change in odor, because the
gel was protected by a chelating agent such
as nipagin, which binds the metal tightly
to prevent oxidation. The color change
of the vitamin E gel also did not occur,
this is because the color of the gel base
used is white and the vitamin E dissolves
completely together with the gel base. Gel
storage at room temperature did not change
significantly (relatively stable).

Table 1. Formula Gel
Bahan

F1

F2

F3

F4

F5

F6

F7

F8

VIt E

2

2

2

2

2

2

2

2

Karbopol

0

0,5

0,25

1

0,5

1

0,75

0

NaoH

1

1

1

1

1

1

1

1

Tween
80

1

0,5

0,75

0

0,5

0

0,25

1

PEG

10

10

10

10

10

10

10

10

Isopropil
miristat

3

3

3

3

3

3

3

3

Nipagin

0,2

0,2

0,2

0,2

0,2

0,2

0,2

0,2

Ad
AqUadest
100

Ad
100

Ad
100

Ad
100

Ad
100

Ad
100

Ad
100

Ad
100

In the initial observations, all vitamin E
gel formulas were white with good consistency
and homogeneity. A formula with a high
concentration of carbopol 940 produces a
viscous vitamin E gel and high viscosity, this
is because carbopol 940 greatly affects the
consistency of the gel, the higher the carbopol
940 concentration, the higher the viscosity
value. A formula with a high concentration of
tween 80 and carbopol 940 produces vitamin E
gel with a high pH as well, this is because Tween
80 and carbopol 940 have an influence on the pH
of the resulting vitamin E gel. In observing the
spreadability, it was influenced by the thickness
of the gel preparation.
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Organoleptic observations (odor, color
and syneresis)

2.

Observation of vitamin E gel homogeneity
The homogeneity of the gel preparations
is indicated by the evenly mixing of the
ingredients used in the gel formula, both
active ingredients and additives. The results
of homogeneity observations both at the
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beginning and at the end showed that the
four vitamin E gel formulas were not found
to contain coarse particles, or lumps, it can
be concluded that the gel ingredients used in
the formulation were completely dissolved
and mixed.
3.

pH measurement
PH measurement is carried out to
determine whether the formulated gel
preparation is in accordance with the pH of
the skin or not. The pH value of a topical
preparation must be in the pH balance range
that matches the pH of the skin, namely 4.56.5. The pH value shouldn’t be too acidic
as it can irritate the skin, and it shouldn’t
be too alkaline as it can cause scaly skin.
In the initial pH measurement results, the
gel preparation turned out to have a value of
3.68 - 3.95, it turned out that the pH value
of the gel preparation was not included in
the pH balance range, perhaps due to the
high concentration of carbopol 940 which
affected the pH value of a gel preparation.
The SLD equation for the pH response can
be shown by the following equation: Y = +
3.76A + 3.68B + …………… .. [1]
Information: Y = pH
A = carbopol 940 (%)
B = tween 80 (%)
The equation above shows the effect
of each factor (Tween 80 and Carbopol
940). In the equation above, a positive
value is obtained from each coefficient, this
positive value indicates that an increase in
concentration can increase the pH value in
vitamin E gel preparations.The pH equation
can be seen in Figure 1.

Figure 1. Contour plot of pH of vitamin E
gel
In the contour plot, it can be seen
that the results of pH examination can be
concluded that an increase in Tween 80 can
have a significant effect on pH. The results
of the pH measurement examination were
analyzed using ANOVA with a confidence
level of 95% which will have a significant
effect if the p-value is less than 0.05. In the
ANOVA test results for the pH response the
p-value was generated.
4.

Viscosity measurement
Viscosity measurement aims to
determine the viscosity value of a gel
preparation. Gel viscosity measurements
were carried out at the initial week (week 0)
and the last week (week 6) stored at room
temperature. The data from the viscosity
measurement results were analyzed using
the SLD method using the Software Design
Expert 11 TM. This method is used to
determine the effect of each factor and
the interaction between these factors. The
SLD equation for viscosity response can be
shown by the following equation:
Y = 498,33A + 448,63B + 12,55AB 293,33AB (AB) ………… .. (2)
Description: Y = viscosity (dPas)
A = carbopol 940 (%)
B = tween 80 (%)
ISBN : 978-623-95806-0-5 (PDF)
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The equation above shows the effect of
each giving a positive value, this means that
Tween 80 has the effect of increasing the
viscosity of vitamin E gel. In carbopol 940,
the positive coefficient value means that it
has an effect on increasing the viscosity of
vitamin E gel, but the carbopol 940 value
is greater than the factor. tween 80 and the
interaction between these two means that
an increase in the carbopol factor 940 has a
greater effect in increasing the viscosity and
viscosity of vitamin E gel.

significant effect will provide a p-value
less than 0.05 (p <0.05). In the ANOVA
test results for the viscosity response the
p-value was generated
5.

Spreadability observation
According to Garg et al. (2002)
spreadability is an important characteristic
in formulations that ensure ease when the
preparation is applied to the skin, removal
from the container and most importantly
influences consumer acceptance. In semisolid preparations, the spreadability is
inversely proportional to the viscosity of
the preparation, the higher the viscosity of
a preparation, the lower the spreadability of
the preparation, and vice versa. The results
of the observation of the scattering power
were then analyzed using the SLD method
using the Design Expert 11 TM Software
to determine the effect of each factor and
the interaction between the factors in
determining the value of the spreadability
response, the equation obtained is as
follows:
Y = 3.50A + 3.65B - 0.5710AB …….
…… (3)

Figure 2. Contour plot of viscosity of
vitamin E gel
The contour plot in Figure 2 shows that
the increase in tween 80 and carbopol 940
has a significant effect on the viscosity of
vitamin E gel.Tween 80 and carbopol 940
both have the same effect in increasing
viscosity, but carbopol 940 is more dominant due to the role of carbopol 940 as a
gelling agent. so as to increase the viscosity
of vitamin E gel.
The results of the viscosity measurement were also analyzed using Analysis
of Variance (ANOVA) on the Software
Design Expert 11 TM with a confidence
level of 95%. An interaction that has a
596
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Information:
Y = scatter power (cm)
A = carbopol 940 (%)
B = tween 80 (%)
The equation above shows the effect
of each factor and their interactions. The
results of the tween 80 and carbopol 940
factor coefficients gave a positive value,
meaning that these two factors had the effect
of increasing the dispersibility of vitamin E
gel preparations. The results of equation
3, carbopol 940 had the most influence
on the spreadability response, because
the spreadability response was strongly
influenced by viscosity. This confirms the
spreadability is directly proportional to the
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Table 2. Value and weight of the optimum
parameters of vitamin E gel

viscosity, a high viscosity will have a high
spreadability, and vice versa. The contour
plot of the scattering power can be seen in
Figure 3.

Name

Goal

A:
is in
Carbopol
range
940
B:
is in
Tween
range
80

Lower Upper Lower Upper ImportLimit Limit Weight Weight ance
0

1

1

1

3

0

1

1

1

3

pH

is in
range

3

4

1

1

4

Coverage

is in
range

3

7

1

1

3

Viscosity

is in
range

400

600

1

1

4

The results of determining the optimum
formula obtained the most optimum formula
with a factor of tween 80 and carbopol
940, respectively 0.75% and 0.25% with a
desirability value of 1.00
Figure 3. Contour plot of the dispersibility
of vitamin E gel preparations
The results of the spreadability test
were also analyzed using the Analysis of
Variance (ANOVA) Design Expert 11 TM.
It was found that the SLD equation was
significant, this was indicated by a p-value
that was smaller than 0.05 (p <0.05). In the
results of the ANOVA test for the response
of the dispersion power, the p-value of the
dispersive power response was very related
to the viscosity response. The spreadability
profile of a semisolid preparation will be
largely determined by the viscosity profile of
the semisolid preparation. The spreadability
profile is a form of shearing stress that is
applied to semisolid preparations. Shearing
stress in the form of dispersion when given
the same strength to a gel that has a different
carbopol 940 composition,

Figure 4. Deserbility optimum formula
for vitamin E gel preparations
Desirability states the amount of value
in accordance with the desired value, the
low value of desirability is because the
goals of each parameter are conflicting.
The most optimum formula will predictably
produce a viscosity value of 490.98 dPas,
a spreadability of 3.504 and a pH of 3.701.
6.

Gel stability
Gel Stability The physical stability of
the gel can be seen by comparing the state
of the gel on the 2nd day after preparation
ISBN : 978-623-95806-0-5 (PDF)
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with the 28th day with predetermined
parameters. The test results of the optimum
formula for vitamin E gel were analyzed
statistically using the SPSS version 25.0
program using the paired sample t-test. The
statistical test results above show that there
is no significant difference, this is indicated
by a p-value> 0.05, meaning that the
duration of storage of vitamin E gel does
not affect the stability of the spreadability,
adhesion, viscosity, antioxidant activity and
also vitamin E levels..
VI. CONCLUSION
Tween 80 and carbopol 940 had an effect
on physical stability and antioxidant activity
of vitamin E gel. Tween 80, carbopol 940
and their interactions had an effect on the
spreadability response, adhesion, pH, and
viscosity. Increasing the concentration of tween
80 and carbopol 940 can increase the response
of spreadability, adhesion, pH, and viscosity.
Second, based on the superimposed contour
plot, the optimum vitamin E gel formula is
obtained with a concentration of 0.75% tween
80 and 0.25% carbopol 940.
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