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Formulation and Evaluation of Patchouli Oil Gel
for Burn Wound
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ABSTRACT: Essential oil of the patchouli leaves (Pogostemon cablin, Benth) was known has the antibacterial effect and could
be used to treat burn. The aim of this study is to formulate patchouli oil into a gel dosage form. Patchouli oil was used at three
concentrations i.e. 2% (F1), 4% (F2) and 6% (F3). Evaluation of the resulting formulas includes examining its general appearance,
homogeneity, skin irritation test, pH and spreadability test. Based on the evaluation data, it was found that gel with 2% patchouli
oil was transparent. The greater the concentration of patchouli oil, the more opaque the gel is produced. The other parameters
give results that are not different for the three formulas.
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Introduction

Patchouli essential oil is one of the biological
resources that produce oil of patchouli by distillation of
patchouli leaves [1, 2]. Patchouli oil contains patchouli
alcohol which is the main compound of patchouli oil.
The patchouli oil also contains eugenol, cinamaldehyde,
benzaldehyde and cadinene [1, 3, 4].

Patchouli oil plays an important role in the perfumery
and cosmetics industry. In the fragrance industry,
patchouli oil is used as a fixative (binder aroma). Patchouli
oil can treat several skin problems as an antiseptic, acne
medicine, antifungi, eczema and dried skin. In addition, as
well as other volatile oil, patchouli oil can also be used as
aromatherapy [1, 5].

One of the plants that are empirically able to heal
burns is patchouli. It has been applied to the skin by
rubbing the patchouli oil or leaves that have been pounded
on the injured skin. This essential oil will accelerate healing
when applied to the burn wound [6].

Burns is a tissue damage caused by contact with hot
objects, electrical and radiation. Damage caused by burns
can come to the subcutaneous tissue, dermis and epidermis
depends on the length of exposure to the causative factor
[7-9]. Burns are usually expressed by degrees, depending
on the extent of tissue damaged by burns proficiency level
[10]. At burns, body fluids such as water and serum will
be out. This condition is a good medium for microbial
growth. Therefore, patients with burns should receive
special treatment [9].
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In previous studies, patchouli showed inhibitory to
bacteria and can reduce the inflammation. Patchouli oil
has been formulated in to face soap with a concentration
of 0.5% and 1% [11]. Patchouli oil can accelerate tissue
regeneration by stimulate the formation of new skin layer.
In wound healing, patchouli oil does not only play a role in
accelerating wound healing but also prevents scarring [6].
Patchouli oil also has a strong adhesion. Major compound
of patchouli oil is patchouli alcohol. This compound
experiences an activity against Staphylococcus aurens and
Bacillus subtilis [12, 13]. Both of these bactetia are mostly
found in burns [14]. Based on the activity and its ability to
regenerate the new skin, then patchouli oil is developed as
a remedy for burns.

Gel is a semisolid dosage form consists of dispersion
system. This dispersion is composed of small inorganic
molecules or large organic molecules [15-17]. Gel dosage
form has several advantages such as simple preparation,
easy washed with water, and can provide a cooling
sensation on the skin because the more water contents and
more attractive appearance than cream dosage form [17-
19]. Butif the ingredients used are not soluble in water, gel
produced will not transparent [18, 20].
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Tween 80 Glycerin, Triethanol amine (TEA) were bought
from Brataco Chemical®. Bioplacenton® was used as

standard.

Formulation of Patchouli Oil Gel

Table 1. Patchouli Oil Gel Formula

Gel
NO Ingredient
F1 (%) F2 (%) F3 (%)

1. Patchouli oil 2 4 6
2. Tween 80 15 15 15
3. Carbopol 940 0.5 0.5 0.5
4. TEA 0.5 0.5 0.5
5. Glycerin 10 10 10
6. Distilled water up to 100 100 100

Patchouli Oil Gel Preparation:

Carbopol 940 was dispersed in distilled water.
Then added TEA and stirred gently to form a gel mass.
Furthermore, added glycerin and patchouli oil that had
been mixed with Tween 80. The preparation was stirred

until homogeneous [17].

Evaluations
General Appearance [15, 21]
Consistency, texture, color, odor and transparency of

the samples were done visually.

Homogeneity [15, 21, 22]

All formulas were tested for homogeneity by visual
inspection after the samples were dispersed on a slide of
object glass. They were tested for their appearance and

presence of any aggregates.

Skin Irritation Test [15, 22

Skin irritation test have done on humans volunteers.
For each formula, five volunteers were selected and 0.1
g sample was applied on an area of 2 square inch to the
inner upper hand then covered with gauze. The volunteers
were observed for irritation and other symptoms after 24

hours.
pH Measurements [22, 23]

The pH of all formula was determined by using
digital pH-meter (Accumet Basic AB15).
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Spreadability Test [21, 22]

0.5 g of each formula was placed on a transparent
glass repose graph paper. Then covered with transparent
plastic and given a certain load (1, 3, 5 and 7 g) for 60
seconds. The increasing of diameter was measure after

being given the load.

Results and Disscussion

Patchouli oil was formulated into gel dosage forms
because the process of preparation the gel is relatively
easy, attractive appearance, their cooling effect on the skin
due to the evaporation of water [18]. Carbopol 940 was
used as gel base. Carbopol 940 has good characteristics
that provide a transparent gel base and a high viscosity at
low concentrations [24]. The concentration of carbopol
940 used as a gelling agent is 0.5-2% [25]. This study used
a concentration of 0.5% as based orientation conducted.
Carbopol 940 with concentrations greater than 0.5%
will form a gel with high viscosity. Glycerin is used as a
humectant in the gel [25]. Tween 80 was used as surfactant
to lower the surface tension between the patchouli oil and
gel base that mostly contain water. The concentration
of tween 80 used as a surfactant agent is 1-15% [25].
Therefore, in this study attempted to use a tween 80
at a concentration of 15%. Formula F1 that contain
patchouli oil 2% produce transparent gel. Increasing the
concentration of patchouli oil would produce opaque gel.
This is due to the amount of tween 80 was not enough to

dissolve the patchouli oil.

The results of the general appearance, homogeneity
and irritation test of patchouli oil gel could be seen in
Table 2. All formula were observed during 6-week and
there were no change in terms of general appearance, color
and odor during storage. All formulas were homogeny and

not irritant.

Table 2. General Appearance, Homogeneity and Irritation
Test Results

Formula  General Appearance  Homogeneity Irritation Test

Semisolid
F1 Specific Odor Good Nil
Transparent White

Semisolid

F2 Specific Odor Good Nil
Opaque White
Semisolid

F3 Specific Odor Good Nil
Opaque White
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Figure 1. Physical appearance of patchouli oil gel

Results of patchouli oil gel pH probe using Carbopol
gel base 940 for each formula that is F1 ranged from 6.3
to 6.5, ranging from 6.3 to 6.4 F2, F3 ranging from 6.2 to
0, 4. Results of pH measurement for 6 weeks showed a
decrease and an increase in pH which tends not too big
for storage so it can be concluded that the preparation of
a thermodynamically stable and the absence of either a
chemical reaction caused by the storage container or the
materials contained in the preparation. pH test results
using a base of patchouli oil gel Carbopol 940 gel for each
formula that is F1 ranged from 6.3 to 6.5, ranging from 6.3
to 6.4 F2, F3 ranged from 6.2 to 6.4.

The results of the test checks the power spread

Table 3. PH of Patchouli Oil Gel

patchouli oil stocks for each formula indicates the greater
concentration of patchouli oil, the higher the power
spread. Spreadibility test aims to see the spread of the
preparations when applied to the skin. This test were
performed using extensiometer method, which is done
manually by calculating the gain broad principle given by
preparation at a particular time if the given load with a
certain weight [26]. In the gel formulation using carbopol
base 940, viscosity decreases with increasing concentration
of active substance. This is due to the patchouli oil itself is
fluid, so that with increasing concentrations of the active

substance, the consistency of the gel is also more dilute.

pH at week
Formula Mean
1 2 3 4 5 6
F1 6.4 6.4 6.5 6.4 6.3 6.5 6.42
F2 6.4 6.4 6.4 6.3 6.3 6.4 6.37
F3 6.3 6.3 6.3 6.4 6.2 6.3 6.30
Table 4. Spreading Test Results
Spreading (cm2)
Formula

1g 3g 5g 7g

F1 0.04 0.16 0.42 0.84

F2 0.08 0.22 0.64 0.96

F3 0.10 0.26 0.70 1.14
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Conclusion

Gel with 2% patchouli oil was transparent. The greater

the concentration of patchouli oil, the more opaque the

gel is produced. The other parameters give results that are

not different for the three formulas.

Reference

(1]

[2]

3]

4]

6]

7]
8]
19]

(10]

(1]

Chakrapani, P, K. Venkatesh, S.S.B. Chandra, AJ. B., P. Kumar, A.
P, and A.R. Rani, Phytochemical, Pharmacological Importance of
Patchouli (Pogostemon cablin (Blanco) Benth) an Aromatic Medicinal
Plant. Int. J. Pharm. Sci. Rev. Res., 2013. 21(2): 7-15.

van Beek, TA. and D. Joulain, The essential oil of patchouli,
Pogostemon cablin: A review. Flavour Fragr. J., 2017: 1-46.
Guenther, E., The essential oils. Vol. 1. 1948, New York: Van Nostrand
Company Inc.

Bhuiyan, M.N.I., V.K. Varshney, S.C. Varshney, A. Tomar, and F.
Akter, Composition of essential oil of the leaf and inflorescence of
Pogostemon benghalensis (Burm.f) Kuntze. International Research
Journal of Plant Science, 2011. 2(9): 271-275.

Ramya, H.G., V. Palanimuthu, and S. Rachna, An introduction to
Patchouli (Pogostemon cablin Benth.) - A medicinal and aromatic
plant: It'simportance to mankind. Agric. Eng. Int: CIGR Journal, 2013.
15(2): 243-250.

Shigwan, AV., A.B. Khade, B.C. Hatpakki, and S.M. Ghurghure, A
Comprehensive Review on Pogostemon benghalensis (Burm. F.)
0. Kuntze. Research and Reviews Journal of Pharmacognosy and
Phytochemistry, 2013. 1(1): 10-15.

Richard, R. and R.M. Johnson, Managing superficial burn wounds.
Adv. Skin Wound Care, 2002. 15(5): 246-247.

Thomas, S., Wound Management and Dressing. 1990, London: The
Pharmaceutical Press.

Church, D., S. Elsayed, O. Reid, B. Winston, and R. Lindsay, Burn
Wound Infections. Clin. Microbiol. Rev., 2006. 19(2): 403- 434.
Alharbi, Z., A. Piatkowski, R. Dembinski, S. Reckort, G. Grieb, J.
Kauczok, and N. Pallua, Treatment of burns in the first 24 hours:
simple and practical guide by answering 10 questions in a step-by-
step form. World Journal of Emergency Surgery, 2012. 7(13): 1-10.
Winitchai, P, W. Thanapae, W. Kongtud, J. Ruangmarerng, C.
Meewang, and S. Supjarean, Antimicrobial Property of Essensial
Qil and Crude Extract from Patchouli Leaves (Pogostemon cablin). J.
Microbiology Kasetsart University Thailand, 2007.

(12]

(13]

(14]

(15]
(16]
(17]
(18]

(19]

(20]

(21]

(22]

(23]

[24]

(25]

(26]

Kongkathip, N., P. Sam-ang, B. Kongkathip, Y. Pankaew, M.
Tanasombat, and P. Udomkusonsri, Development of patchouli
extraction with quality control and isolation of active compounds
with antibacterial activity. Journal Kasetsart, 2009. 41: 519-525.
Karimi, A., Characterization and antimicrobial activity of patchouli
essential oil extracted from Pogostemon cablin (Blanco) Benth.
(Lamiaceae). Advances in Environmental Biology, 2014. 8(7): 2301-
2309.

Hema, TA., AS. Arya, S. Subha, C.RK. John, and PV. Divya,
Antimicrobial activity of five south indian medicinal plants against
clinical pathogens. Int. J. Pharm. Bio. Sci., 2013. 4(1): 70-80.

USP, The United States Pharmacopeia XXX- The National Formulary
XXV. 2007, United States Pharmacopeial Convention, Inc.: Rockville.
Carter, S.S., Dispensing Pharmaceutical Student. 12th ed. 1975,
London: Pittman Medical.

Swarbrick, J. and J.C. Boylan, Encyclopedia of Pharmaceutical
Technology. 1992, Marcel Dekker, Inc.: New York.

Cooper and Gunn’s, Dispensing for pharmaceutical students. 12 ed.
1972, London: Pitman Medical Publishing.

Kumar, L. and R. Verma, In vitro evaluation of topical gel prepared
using natural polymer. International Journal of Drug Delivery, 2010.
2:58-63.

Cao, N., X. Yang, and Y. Fu, Effects of various plasticizers on
mechanical and water vapor barrier properties of gelatin films. Food
Hydrocolloid, 2009. 23(3): 729-735.

Misal, G., G. Dixit, and V. Gulkari, Formulation and evaluation of
herbal gel. Indian journal of Natural Products and Resources, 2012.
3(4): 501- 505.

Shivhare, U.D., K.B. Jain, V.B. Mathur, K.P. Bhusari, and A.A. Roy,
Formulation development and evaluation of diclofenac sodium
gel using water soluble polyacrylamide polymer. Digest Journal of
Nanomaterials and Biostructures, 2009. 4(2): 285- 290.

Martin, A., P. Bustamante, and A.H.C. Chun, eds. Physical Pharmacy.
Fourth ed. 2001, Lippincott Williams & Wilkins: Baltimore.

Islam, MT, R-H. N., S. Ciotti, and C. Ackermann, Rheological
characterization of topical carbomer gels neutralized to different pH.
Pharm. Res., 2004. 21(7): 1192-1199.

Wade, A. and JW. Paul, eds. Handbook of Pharmaceutical Excipient.
2nd ed. 1994, The Pharmaceutical Press.: London.

Shukr, M.H. and G.F. Metwally, Evaluation of Topical Gel Bases
Formulated with Various Essential Oils for Antibacterial Activity
against Methicillin Resistant Staphylococcus Aureus. Tropical Journal
of Pharmaceutical Research 2013. 12(6): 877-884.

194

Copyright © 2019 The author(s). You are free to share (copy and redistribute the material in any medium or format) and adapt (remix, transform, and build upon the
material for any purpose, even commercially) under the following terms: Attribution — You must give appropriate credit, provide a link to the license, and indicate if
changes were made. You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use; ShareAlike — If you remix,
transform, or build upon the material, you must distribute your contributions under the same license as the original (https://creativecommons.org/licenses/by-sa/4.0/)

Jurnal Sains Farmasi & Klinis | Vol. 06 No. 03 | Desember 2019



	ABSTRACT
	Introduction
	Methods
	Materials
	Evaluations 

	Results and Disscussion
	Kesimpulan
	Reference

