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ABSTRACT:

VCO (Virgin Coconut Qil) acts as an antifungal, especially pityrosporum ovale, which can be
formulated into an emulgel form of anti-dandruff shampoo. This study aimed to determine the
formulation dan stability test for emulgel shampoo made from natural VCO with various emulsifiers,
namely F1 (SLS with HPMC gel base), F2 (SLS with carbopol (gel base), F3 (stearic acid: tea with
HPMC gel base), and F4 (tween 80: span 80 base gel HMPC). The results obtained that F1, F3, and F4
separation occurred, while F2 did not occur. F2 continued with physical evaluation and stress condition.
The results of the evaluation showed that the organoleptic properties and homogeneity did not change in
terms of color, smell and texture. The type of emulsion formed is o/w. The foam of the shampoo
preparation is formed in the range 2.9- 4.3 cm and stable for more than 15 minutes. In the dirt
dispersion test, the shampoo |preparation has the ability to clean as seen from the dispersal of the ink
into the water. Before the stress condition, the average pH was 4.94+ 0.03 and the viscosity was 32.8 +
4.80, while after stress (conditions the average pH is 4.91+ 0.04 and the viscosity |is 25.92 £ 3.97. The
results of data analysis using ANOVA showed that the pH and viscosity of the preparation showed
insignificant results. It can be concluded that VCO can be formulated into pharmaceutically stable
shampoo preparations using sodium lauryl sulfate emulsifier with carbopol gel base.

KEYWORDS: Emulgel, shampoo, anti-dandruff, VCO (Virgin Coconut Oil).
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INTRODUCTION :

Dandruff (also called syntax and fatigue), with the scientific name Pityriasis capitis, is excessive
exfoliation of the dead skin on the scalp. Dandruff sufferers usually complain because the scalp
becomes more oily, hair becomes brittle and falls out!. Dandruff is a disorder in the form of excessive
sloughing of dead skin on the scalp, sometimes accompanied by pruritus and inflammation. The cause
of dandruff can be in the form of excessive sweat gland secretion or the role of microorganisms in the
scalp that produce a metabolite that can induce the formation of dandruff on the scalp? The
microorganism suspected as the main cause of dandruff|is Pityrosporum ovale. [This fungus is actually a
normal flora on the scalp, but in conditions of hair with excess oil glands, this fungus can thrive®.

One of the hair care efforts that can be done is to use shampoo. Shampoo is used to remove unwanted
particles, such as oil and dandruff, without exfoliating excessive sebum as it can cause hair to become
unruly*. The shampoo is a formulation that comprises surfactant as a main ingredient and additional
ingredients that are functioned to improve the working power of the shampoo®.

Medicinal plants have been a major source of cure for human diseases since time immemoria®. One of
the natural resources or plants that can overcome these problems and has been widely used by the
community is VCO (Virgin Coconut Oil) which is obtained from refining pure coconut oil. A recent
survey conducted by MARDI (The Malaysian Agricultural Research and Development Institute)
revealed that VCO is very effective against dandruff. In vitro studies show that the added value of this
VCO product has a broad spectrum of antimicrobial activity against gram-positive bacteria such as
Staphylococcus aureus, Listeria monocytogenes, Streptococous pyogenes and Bacillus cereus; Gram-
negative bacteria, such as Escherichia coli, Vibrio cholerae and Salmonella typhi and the fungi Candida
albicans, Candida krusei, and Pityrosporum ovale’.

One of the contents of VCO (Virgin Coconut Oil) is lauric acid which contains monolaurin compounds,
because these compounds cause VCO to provide antimicrobial potential, either for bacteria or fungi by
damaging the lipid components of cell membranes®. Based on research it was found that at a
concentration of 2% VCO it had an inhibitory power against the fungus that causes dandruff, namely
Pityrosporum ovale of 23.40 mm®.

Gel are an excellent formulation for several route of administration such as oral, topical, nasal, gel can be a
clear formulation when all of particles are dissolve in dispersing medium but this cant occur in all gels some
are therefore [turbid'®. The choice of the polymer as a gelling agent depends on its ability to obtain
desired release profile and its muco-adhesive propertyt. Emulgel is a gel with a liquid in the form of an
emulsion, usually to deliver the oil which is the active substance in the preparation, by reducing the oily
impression when applied to the skin for the purpose of local use. Emulgel also has beneficial properties
such as good consistency, longer contact time, moisturizing, easy absorption, easy distribution, easy
removal, water soluble, and miscible with other excipients??.

MATERIALS AND METHODS :
Tools and materials

The tools used in this study were glassware, pestle, stirring rod, porcelain dish, hair dryer,
incubator, refrigerator, electric stove (water bath), mortar, mixer, pH meter, plastic pot, dropper pipette,
analytical balance. , and a Brookfield viscometer (DV-P prime).

The materials used in this study were adeps lanae, aquadest, wool yarn, carbopol, HPMC,
stearic acid, Tween 80, span 80, methyl paraben, sodium lauryl sulfate, propyl paraben, propylenglikol,
TEA, and VCO (Virgin Coconut). oil)

METHODS OF PREPRATION
Prepration Sample

The sample used in this study was fresh coconut meat made in the form of VCO (Virgin
Coconut Oil) obtained from Lemito District, Pohuwato Regency, Gorontalo City.
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Optimization Of Anti-Dandruff Shampoo

Table 1. Optimizing the design of anti-dandruff shampoo formulations made from natural VVCO (Virgin

Coconut Qil)
No Inaredients Concentration Formula Function
g (% blb) 1 2 3 4
1 VCOoil 10 v v v v Active substance
2 Sodium lauryl sulphate 10 v N v v Emulsifier & foamer
3 HPMC 2 v - A v Gelbase
4  Carbopol 2 - N - - Gelbase
5 Tween 80 & Span 80 5 - - - N Emulsifier
6  Stearic Acid 4 - - N - emulator
7 TEA 2 - - A - Emulsifier
8 TEA 0.0007 - N - - Developer
9  Propylene glycol 10 v v v v Humectants
10  Methylparaben 0.18 v N N\ Preservative
11 Propylparaben 0.02 v N N\ Preservative
12 Aquadest Add100 v ¥ v N  Solvent

Several optimization formulas were made, In formula 1 HPMC was dispersed with hot water,
then crushed until completely dispersed, then added methyl paraben and propyl paraben which had been
dissolved into propylene glycol, then added sodium lauryl sulfate which had been dissolved in water
first, then added VCO Blend until completely homogeneous. Formula 2 was given the same treatment
as formula 1, the difference was that HPMC was replaced with carbopol as a gel base. In formula 3
HPMC is dispersed with hot water, then the oil phase and water phase are separated, then each phase is
heated to a temperature of 70 °C. The oil phase and water phase were mixed, then stirred until
homogeneous and allowed to stand for a while until the temperature dropped, then the gel base was
added to the emulsion mass formed. Mix until the desired emugel shampoo is formed. Formula 4 was
given the same treatment as formula 3, the emulsifier stearic acid and TEA were changed to tween 80
and span 80.

Formulas that meet the requirements are followed by physical evaluation and stress conditions.
Evaluation of Physical Preparation of Shampoo
a. Organoleptic

The prepared shampoo was inspected visually for clarity, colour and presence of any particle®®
The organoleptic test was carried out visually and directly seen the shape, color, smell*4,
b. pH
This is done by measuring the stock shampoo is put in a 250 mL beaker, then dipped the
cathode rod of the pH meter tool into the preparation, then press measure. The tool will read the pH
of the preparation being tested. Record the results obtained. The higher pH level may damage the
hairs and make them rough, the ideal pH level for shampoos is between 5-7%°
¢. Viscosity and flow type test
The viscosity test was carried out by placing the shampoo preparation into a 250 mL
measuring cup then measuring the viscosity using a Brookfield Viscometer equipped with a spindle
that was suitable for the preparation and a speed of 50 rpm (revolutions per minute) and the results
were recordedé. Determination of flow type is done by measuring the viscosity of the preparation
with various speeds, namely 5, 10, 20, 50, and 100 rpm, then the data obtained are recorded.
d. Homogeneity test
Homogeneity test is carried out by means of smearing the preparation on a piece of glass or
other suitable transparent material, observing that the smear of the preparation must show a
homogeneous arrangement and no coarse grains are seen,
e. Spreadability test
To determine the Spreadability the gel formulation was placed between the horizontal plates
(20x20 cm?) after 1 minute”. The preparation of shampoo as much as 0.5 grams is placed carefully
on a transparent glass, let the preparation spread to a certain diameter. Than was covered with
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transparent glass and given a load (ain area after being given a load. With a dispersion range of 5 - 7
cm?,
f.  Type of Emulsion
Test the type Emulsion is carried out using the electrical conductivity method. The shampoo
preparation was put into a beaker and then tested for conductivity with a multimeter. If the needle
moves to the right then the type of emulsion formed is o/w and vice versa if the needle does not
move then the emulsion formed is w/o.
g. Dirt Dispersion Test
The dirt dispersion test was carried out by mixing 2 drops of shampoo with 10 mL of distilled
water, then adding red ink to the measuring cup, then shaking it 10 times. A shampoo that has good
quality, as evidenced by the red ink dispersed in the shampoo solution so that the water is red while
the foam remains white®.
h. Cleaning Ability Test

L o The cleaning ability test was carried out by attaching 0.5 g of adeps lanae (assumed to be

sebum) onto 5 g of wool yarn. Then, the wool yarn that has been added with adeps lanae is put into a
bottle containing 200 mL of water containing 1 g of shampoo. Furthermore, shaking was carried out
for an interval of 4 minutes (each minute was shaken 50 times). The wool thread is drained, then
dried with a hair dryer. The dried samples were then weighed. Furthermore, the cleaning ability is
calculated by the following formula® :

DP =100 (1 - T/C)

Information:

DP = Detergent Power

T  =weight of fat remaining on wool yarn
C =fatweight

i. Foam Ability and Foam Stability Test
The foam ability and foam stability test was carried out by placing 50 mL of 1% shampoo
solution in a glass, then closing the glass with a glass cover, and shaking it 10 times. The total
volume of foam was measured every 1 minute, for 4 minutes®®.
j. Stress condition
Stability evaluation under imposed conditions was carried out for 10 cycles. One cycle is
equivalent to storage at 5 °C for 12 hours and at 35 °C for 12 hours. After that, several physical
parameters were measured again to obtain optimal stability?°.

RESULT :
The results of organoleptic testing and homogeneity can be seen in the following table 2
Table 2. Observations of organoleptic tests and homogeneity optimization of anti-dandruff shampoo
formulations made from patural \VCO (Virgin Coconut Oil)
Formula Checking type
Smell Color  Consistency Homogeneity
F1 Typical Clear Liquid Inhomogeneous
F2 Typical White Thick Homogeneous
F3 Typical White Congested Homogeneous
F4 Typical Clear Liquid Inhomogeneous
L] e Organoleptic testing aims to see the physical stability of the shampoo preparation by looking at

changes in color, odor and consistency of the preparation during storage. While the homogeneity test

L] 9 aims to see the distribution of particles from the preparation?. The results of organoleptic testing and

homogeneity can be seen in the following table:
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L] o Table 3. Observations of organoleptic tests and homogeneity of anti-dandruff shampoo preparations
made from Natural \VCO (Virgin Coconut Oil)
Replication Condition Checking type
Smell Color  Consistency Homogeneity

F2R1 Before Typical White Thick Homogeneous

After Typical White Thick Homogeneous

F2R2 Before Typical White Thick Homogeneous

After Typical White Thick Homogeneous

F2R3 Before Typical White Thick Homogeneous

After Typical White Thick Homogeneous

Determination of the type of emulsion aims to determine the type of emulsion formed from
shampoo preparations. This determination uses the conductivity method which is based on the principle
that water conducts electricity when the water phase acts as the external phase while the oil acts as an
external phase. If the needle moves, the emulsion type is o/w and the needle does not move, the

L] e emulsion type is w/o?'. The results of the emulsion type test can be seen in the following table:
L] o Table 4. The results of determining the type of emulsion for anti-dandruff shampoo |preparations made
from natural VCO (Virgin Coconut Oil)
Condition
Replication Before After
F2R1 o/w o/w
F2R2 o/w o/w
F2R3 o/w o/w
L] o pH testing aims to determine the safety of the preparation when used. pH that is not in

accordance with the pH of the skin can cause irritation when used. The pH of 'shampoo that is too acidic
or too alkaline will irritate the scalp?. The pH test results can be seen in the following table

L o Table 5. Average pH test results for anti-dandruff shampoo preparations made from natural VVCO
(Virgin Coconut Oil)
Formula Condition Average pH
F2 Before 4.94+0.03
After 4.91+0.04.
L] The dispersion test was carried out to determine the ability of the preparation to spread when

applied to the skin. The good spreading ability of the base will provide ease of application to the skin
surface. The range of spread is 5 - 7 cm?8, While the viscosity test aims to determine how big the size of
a liquid or preparation to be able to flow. According to the Indonesian National Standard?, a good
shampoo viscosity requirement is 400-4000 cP. Rheological behavior of the semisolid is essential to
achieve spreading®®. The test results are below:

L]
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‘ 0 Table 6. Test results of dispersion and viscosity of anti-dandruff shampoo preparations made from
natural \VCO (Virgin Coconut Oil) before and after forced conditions
Condition Average Spread (cm) Viscosity P
0 50 100 150
Before 5.23+0.60 6+0.78 6.53+0.47 6.93+0.56 32.8+4.80
After 5.73+0.37 6.26+0.25 6.8+0.17 7.26+0.23 25.92+3.97

Viscosity testing showed that the three shampoo replications met the range for shampoo
‘ o preparations, namely 400-4000 cp. During the stability test, the anti-dandruff shampoo preparations
made from patural \VCO (Virgin Coconut Oil) decreased in viscosity. One of the factors for the decrease
in viscosity is temperature. Viscosity will decrease with increasing temperature. High temperatures will
increase the distance between particles so that the forces between particles will decrease. The greater the
distance, the lower the viscosity*.

®0 Result of viscosity test can be seen in the diagram :
30 FLow Type
= 25
£
S 20
@
cC
§ 15
7 10
o
n 5
o —@— After —@—Before
£ 0
8 0 0,5 1 1,5 2
N
7

Rate of shear (second-")

Figure 1. The Rheogram of formula

Foam formation is caused by differences in osmotic pressure in the liquid, dissolved molecules
such as surfactants change the surface tension of the liquid which will then form bubbles. On
. e examination of foam height, the results showed the ability of surfactants to form foam. The foam height
obtained from the
Three shampoo replications ranged from 3.9 to 4.3 ecm, where this number met the
requirements for foam height which was 1.3-22 cm?°.

‘ o Table 7. The average result of the foam stability test of anti-dandruff shampoo preparations made from
natural VCO (Virgin Coconut Oil)
Minute Foam Abilty (cm)
1 4,3+ 1,00
2 4,3 £0,98
3 4+ 0,50
4 3,9+ 0,55
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The foam stability test was conducted to determine the stability of the foam of the shampoo

preparation which was dissolved in water and then shaken, then observed the foam height within a
certain time span. According to Preethi, 2013 a good foam is formed 1-6 cm and is stable for more than
15 minutes, after testing the three replications of shampoo preparations the average time required for the
foam to disappear is more than 15 minutes. From the results obtained, it can be concluded that the
stability of the foam produced from VCO (Virgin Coconut Oil) shampoo is good?>.
The dirt dispersion and cleaning ability were tested to determine the shampoo's ability to remove dirt
attached to the scalp and the shampoo's ability to clean excess sebum on the scalp. From the test results,
it can be concluded that the shampoo has good quality, which is evidenced by the red ink dispersed in
the shampoo solution so that the water is red while the foam remains white. Quality shampoo is a
shampoo that is easy to rinse and is able to disperse dirt so that it dissolves in water (according to the
ideal criteria for shampoo)*°.

The results of observations continued on the ability of shampoo to clean. In this study, sheep
fat (Adeps lanae) was used as an example of sebum in the evaluation of cleaning ability, because its
composition as animal fat is considered close to the composition of sebum. While the woolen thread is
used as a hair parable.

DISCUSSION :

In this study VCO (Virgin Coconut QOil) was obtained from Lemito District, Pohuwato Regency,
Gorontalo City. Previously, several optimizations of shampoo formulations have been carried out. This
optimization aims to find out which formula has the most stable preparation. From the four formulas
can be seen in table 1, organoleptic tests and homogeneity tests were carried out. Organoleptic testing
aims to see the |physical stability of the shampoo preparation. While the homogeneity test aims to see
the particle distribution of the preparation.

The results of the lorganoleptic and homogeneity tests in the table above show that the four
anti-dandruff shampoo formulas made from natural VCO have changed in terms of texture and
homogeneity, namely F1, F3, and F4.

In F3 the preparation has a dense texture, this is because the use of stearic acid and VCO
simultaneously can form solid soap. Fats and soaps from saturated fatty acids and long saturated chains
produce hard soaps, where VCO has a large saturated fatty acid content. Stearic acid plays a role in
providing consistency and hardness to soap*é.

In F1 and F4 phase separation occurs, this can be caused by the lack of ability of the emulsifier
to reduce the surface tension between oil and water, causing separation. While in F2 using carbopol did
not experience separation. Carbopol as a gel base, where carbopol can function as an emulsifying agent
that helps maintain stability between oil and water. Therefore, based on observations, it can be seen in
table 2 that the stable formula is F2.

F2 was made in 3 replications which were then tested based on nine parameters including
organoleptic test, viscosity test, homogeneity test, dispersion test, pH test, dirt dispersion test, cleaning
ability test, foam ability test and foam stability. Stability testing was carried out using the stress
condition method with storage at @ temperature of 5 °C and 35 °C for 10 cycles, each cycle lasting 12
hours. The purpose of the forced condition is to levaluate the |preparation and to shorten the testing
time'2.

Testing using a conductometer has been used to see the type of emulsion. From testing showed
that shampoo in this study was they can conduct electricity. Based on the theory, this indicates the
presence of an aqueous phase in the outer phase, the emulsion type is o/w?®. The three replications
produced an o/w emulsion type both before and after the imposed conditions. These results are in
accordance with the purpose of the initial formulation, namely to formulate shampoo preparations into
an oil-in-water emulsion type. The first process of emulsion formation is the separation between the
water phase and the oil phase. The intermittent shaking causes a radius to form between the oil and
water phases. The water phase leads to the oil phase and vice versa so that globules are formed. The
process can determine the type of emulsion. The o/w emulsion type is formed because the rate of
incorporation of the aqueous phase is faster than the oil phase?’.

The results of pH measurements based on the table above using a pH meter for anti-dandruff
shampoo preparations made from natural VCO (Virgin Coconut Oil) which were carried out for 10
cycles before and after forced conditions, the resulting pH was still within the physiological pH range of
the scalp, namely 4.5-6.52. Although there is a decrease in pH, but the resulting value is not significant,
skin pH must be very careful because the more alkaline or acidic the material that hits the skin, the more
difficult it is to be neutralized by the skin and the skin will become damaged and become dry, cracked,
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sensitive and dry. susceptible to infection. The pH of cosmetics should be the same or as close as
possible to the physiological pH of the skin, which is why they are called pH-balanced preparations?:.
The pH test showed that the results of data analysis using ANOVA (Analysis of Variance) did not
produce significant changes in the three replication formulas before and after the forced conditions.

From figure 1, rheogram result that shows the type of plastic flow. It is said to be plastic
because it shows a curve that does not intersect the 0.0 point but intersects the shear stress axis at the
yield value. Although emulgel should have thixotropic flow properties?,this difference does not affect
the preparation significantly.

The dispersion test shows that the greater the load power given, greater the additional area of
the stockpile®. The results showed that the dispersion value of the three replications entered the range
of 5-7 cm, making it easy to apply on the skin. The results of spreadability and viscosity test showed a
change after the forced condition where there was an inverse relationship between the spreadability and
viscosity, where the lower the viscosity, the higher the diameter of the dispersion power of the
preparation. The results of data analysis using ANOVA (Analysis of Variance), the results obtained that
the viscosity of the shampoo preparation did not produce significant changes in the three replication
formulas before and after conditions were imposed.

CONCLUSION :

Based on the results of the research conducted, it can be concluded that:

1. VCO (Virgin Coconut Qil) can be formulated into an anti-dandruff emulgel shampoo with natural
ingredients using carbopol as a gel base.

2. Anti-dandruff emulgel shampoo made from natural VCO (Mirgin Coconut Oil) with a
pharmaceutically stable carbopol base.
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