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INTRODUCTION

Inflammation is a protective mechanism of the
local microcirculation to tissue injuries caused
by physical trauma, stimulation by hazardous
chemicals, heat, antigen-anfpody reaction
and the effect of microbial.[2) It is known
to be involved in the inflammatory reactions
such as release of histamine, bradykinin, pros-
taglandins, fluid cell migration, extravasations,
tissue break down and repair which are aimed
at host defense and usually activated in most
disease conditions. Para methoxy cinnamic
acid (PMCA) known has topical anti-inflam-
matary effect but only 0.64 compare with
Na-diclophenac.[4] its cause PMCA is a poorly
EBluble drug substance (BCS II), the solubility
in acetate buffer pH 4.2 £10.2 was 70.04 £ 0.66
mg/liter[3] So in this study to increase the
solubility PMCA loaded [§ nanoemulsion using
soybean oil. And then the anti-inflammatory
activity of PMCA in nanoemulsion was mea-
sured by the release rate, penetration rate
through rat skin using Franz diffusion cell and
histological test on imice's ear skin.

MATERIAL AND IMETHODS

Research Material:

[Para methoxy cinnamic Acid (Sigma Aldrich),
soybean oil (PT Kurniajaya), Tween 80 (Sigma
Aldrich), Span 80 (Sigma Aldrich), ethanol 96
% (Merck), acetic acid (Merck), sodium ac-
etate (Merck), NaCl (Merck), NaH2P04 (Mer-
ck), Na2HPO4 (Merck), croton il (Sigma) and
aquademineralisata (PT Brataco)

Animals

Male Wistar rats (150 - 230 gm) and mince {20
- 30 gm) were taken from PUSVETMA Suraba-
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ya. The gﬂmals were housed under standard
conditions of temperature (25+2)°C, 12/12
EPurs light/dark cycles and fed with standard
pellets. All animal experiments were conduct-
ed with the permission from Animal Care and
Use Committee {ACUC) of Veterinary Faculty,
Airlangga University, Indonesia. (Reference
number; 378-KE).

Research Method

Nanoemulsion formula containing PMCA
PMCA in nanoemulsion produced base on the
formula presented in Table 1.

Materials Concentration(%o)
PMCA 0.2
Soybean o1l 2.66
SpanB80 192
Tween SO 18.66
Ethanol 96% 3.42
Q:i;:f(::t;)l;?}rz 102 ad'100

Table 1. PMCA Nanoemulsion Formula

Nanoemulsion formula used in this study is
the result of a previous study by Erawati et.al,
using a combination of surfactant Tween 80
and Span 80 with a ratio of 9:1 {having HLB
14), the ratio of surfactant and co surfactant
6:1, the raticnf oil phase (soybean oil) and
water phase (acetate buffer solution pH 4.2 =
0.2)is 27.5:1. [3]

Solubility test

PMCA solubility test; on the nanoemulslon
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using soybean oil (as oil phase) added with
500 mg PMCA, then it was sonicaited for 10
minutes and shaking with 150 rpm for 60 min-
utes. And then, the amount of PMCA dissolve
in nanoemuision was determined using spec-
trophotometer. After that the nanoeémulsion
PMCA characterized include; density, viscosity
pH, droplet morphology, droplet size and poly-
dispersity index.

Release test

Membrane Preparation; the membrane used
in the test release of PMCA in nanoemulsion
system is a cellophane membrane. Membrane
cut to size, then immersed in agqua-demin-
eralization for £ 12 hours. A moment before
use; the membrane is drained until no water is
dripping; and then mounted on the surface of
the receptor compartment of Franz diffusion
cell.

Measuremerit the amount of the PMCA re-
lease from the nanoemulsion; receptor com-
partment of Franz diffusion cell filled with
phosphate buffer pH 6.0 + 0.2 up to full. Then,
2 'ml of nanoemulsion PMCA inserted into the
donor corBartment. Experimental tempera-
ture is setad maintained at a tempeérature of
32 1 2°C. Magnetic stirrer rotated at a speed
of 100 rpm. Samples of 1 ml were taken with=
in a certain time interval, i.e. at 0, 5, 10, 15,
30, 45 minutes, and then 1, 1.5, 2, 3, 4, 6, 8,
10, 12, 24 hours. Immediately after sampling
medium was replaced with phosphate buffer
pH 6.0 + 0.2 with a volume of samples taken.
Subsequently, samples were taken observed
with spectrophotometer. PMCA concentration
in the sample was calculated using the regres-
sion equation of standard curve. Determina-
tion of PMCA cumulative amount released per
unit membrane area (mg/cm2) was calculated
from the concentration obtained each time
(ng/ml) which had been corrected with the
Wurster's equation. Furthérmore, multiplied
by the number of medium and divided by the
membrane surface area. The résults obtained
by the cumulative number of PMCA releaséd
per unit time. The releasé profile of PMCA, is
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done by making a relations curve between the
cumulative number of PMCA released (mg/
cm2) versus time (minutes}. The release rate
of (Flux release) PMCA was obtained from the
slope of the regression equation in the steady
state.

Penetration test

Membrane Preparation; skin male Wistar rats
that had been shaved used as the membrane
in the penetration test of PMCA in nancemul-
sion system.

Measurement the amount of PMCA penetrate
through rat skin; receptor compartment of
Franz diffusion cell filled with phosphate buf-
fer pH 7.0 0.2 up to full. Then, £ mi of nano-
emulsion PMCA inserted into the donor com-
partment. Samples of | ml were taken within a
ceértain time interval as in release test.

RESULT AND DISCUSSION

The PMCA solubility in hanoemulsion 3.07
0.19 g/iiter (presented in Table 2) increased
than its solubility in acetate buffer pH 4.2 )
0.2 is 70.04 + 0.66 mg/liter The characterics of
nanoemulsion containing PMCA presented in
Table 3; the density value was 1.0263 = 0.0002
is almost equal to the density of water; the
viscosity was 5.58 + 0.05¢P; the pH value was
4.47 + 0.006 it was'in the range of human skin
pH; so it will net cause irritation; the droplet
size was 57.3 £ 7.6 nm and thé polydispersity
index was 0.548 + 0.044 it was indicate a mod-
erate particle size distribution.[l1) The drop-
let morphology of empty nanoemulsion and
nanoemulsion containing PMCA in saturated
solubility by TEM.type JEM-1400 was resented
In Figure 1.

Medium The amount of PMCA dissolved
Nanocmulsion 3.07 0,19 gltiter
Acetate buffer } o

pH42402 70.04 £ 0.66 mg/liter

Table 2. The solubility of PMCA in nanoemul-
sion and in acetate buffer pH 4.2 M 0.2
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The characteristics of nanoemulsion containing

PMCA
density 10263 +0.0002 .
viscosity 5,58 £ 005 ¢P
pH 4470006
droplet size 573+ 76nm
polydispersity index 0548 + 0044

Table 3. The characteristics of nanoemulsion

containing PMCA

Ftgul't 1. Droplet morphology of n) emply nanocemulsiou
and b) mancewulsiou coutniniug PHWCA iu
snnbnted solubility by IEN)Y ¢ JEM-1400

The release profile and the release rate of PMCA in acetate buffer pH 4.2 lil 0.2 and in nanoemul-
sion were presented in figure 2 and figure 3. After investigate for 24 hours {1440 minutes) the
result shows that the rele rate of PMCA in nanoemulsion (0.4024+ 00339 pg/cm2/minute)
increased compare with it in acetate buffer pH 4.2 1 0.2 is 0.0239 + 0.0003 pg/cm2/minute.
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Figwe 2. Release profile of PMCA in acetale buffer
pH 4.2 0 2 (cxmlro§ and innanoenn.ilsi:.n
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Figwe 2. Penehatianplifile of PMCA iin acetate buffer
pH 42 £02 (con!101) and in m.roeimilsian

(F1%) (FI™)
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Fiouel, Histogalltofll!lease rate of PMCA in acetate
buffer pH 42 % 02 (oordrof and in
mnoeimilsian (F1™)
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Figwe 5. Histogiain of penetrafon rale of PMCA in
acetate buffer pH 42 £ 02 (con!101) and in
nanomtulsian (FI")

"o\




Proceeding
11ae1=Inlernatlonal Conference

on Pharmaceutics & Pharmaceutical Sciences

Also the penetration rate of PMCA in nano-
emulsion was increased too (0.1513 M 0.0314
Hg/em2/iffihute) compare with the penetra-
tion rate of PMCA In acetate buffer pH 4.2 1
0.2 (0.0341 110.0003 pg/cm2/minute) as pre-
sented in figure 4 and 5. The increased of pen-
etration rate of PMCA in nanoemulsion caused
by 1) the solubility of PMCA in nanoemulggn
increased (more than 43x compare with the
solubility of PMCA in acetate buffer pH 4.2 Il
0.2) and 2) the surfactant and co surfactant
in nanoemulsion formula can function as en-
hancers.

From figure 6 and table 4, known that
the anti-inflammatory effect of PMCA in
nanoemulsion (F [*) gligher than the anti-
inflammatory effect of PMCA in acetate
buffer pH 4.2 0 0.2 (control). The result
of statistical test using ANOVA-one way
(P = 95%), known there are no signifi-
cant different between the ears mice skin
thickness after treated with PMCA 1n na-
noemulsion (F I*) with health skin (K-)
but thinner than inflammation skin (K+)
also §ith the cars mice skin after treated
with PMCA in acetate buffer pH 4.2 0
0.2 (control).

ICP/@I'ZOM

Figure 6. The histology profile of ears mice
skin, health skin (K-}, inflammation skin (K+),
after treated with PMCA in acetic buffer pH 4.2
[t 0.2 (control), and in nanoemulsion (F1*)

Sample The Average Of Skin Thickness
(pm)

K- 282.96 +36.80

K+ 592.53 £ 598

Kontrol 541.69 £ 56.56

F1* 310,56 £ 30.76

Table 4.e average of ears mice skin after treat-
ed with PMCA in acetate buffer pH 4.2110.2 {con-
trol), and in nanoemulsion (F [*) compare with
health skin (K-) and inflammation skin (K+).

CONCLUSION

The nanoemulsion with soybean oil as drug
delivery system can increase the anti-inflam-
matory activity of PMCA.

ACKNOW EIDGMENT

Thank to Indonesia Government (DIKTI) who
give Research Fund through Rector of Univer-
sitasAirlangga (through LPPM-UA).

REFERENCES

1. Ouan CY, Xia Y, Gui B.S,, Xue J. [,
Ouyang J.M, 2013, Changes in url
nary nanocrystallltes in calcium
oxalate stone formers before and af
terpotassium citrate intake. Interna
tional Journal of Nanomedicine, Vol.
8, p. 909-918.

2. Mahesh G, Ramkanth §, Saleem MTS.
Anti-Inflammatory drugs from medici
nal plants A comprehensive review,
International Journal of Review in
Life Sciences 2011; 1(1): 1-10.




& 270 &

ICPP.£2014

Tristiana Erawati M, Esti Hendradi, Wi
dji Soeratrl, 2014, Praformu

lation Study Of p-Methoxycinnamic
Acid (PMCA) Narioemulsion Using
Vegetable Oils (Soybean Qil, Corn Qil,
VCO), Intd Pharm Pharm Sci, ISSN-
0975-1491, Vol. 8, Issue 2, 2014, 99-
101

Proceeding
Thel” Conference
on Pharmaceutics & Pharmaceutical Sciences

Widji Soeratri, Tristfana Erawatf M.,
Diny Rahmatika, Noorma Rosita,
2014, PMCA Dose as Topical Antiin
flamation and lts Penetration Study
Through Full-thick Rat Skin and With
out Stratum Comeum, Indonesian
Journal of Pharmacy and Pharmacet
ical Science, ISSN- 2406-9388. Vol.

1, No. 1, June 2014 p. 28-30

g, ===tes [~ = wr




ANTI-INFLAMMATORY ACTIVITY OF PARA METHOXY

CINNAMIC ACID (PMCA) IN NANOEMULSION USING
SOYBEAN OIL

ORIGINALITY REPORT

12.. 1. 4. 0-.

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.ijppsjournal.com

Internet Source

104%

www.scitechnol.com

Internet Source

1o

Noha Ibrahim El-sherif, Rehab N. Shamma,
Ghada Abdelbary. "In-situ gels and nail lacquers
as potential delivery systems for treatment of
onychomycosis. A comparative study", Journal
of Drug Delivery Science and Technology, 2018

Publication

<1%

Goyal, A.. "Application of orthogonal collocation
and regression techniques for recovering
parameters of a two-pathway transdermal drug-
delivery model", Computers and Chemical
Engineering, 20070119

Publication

<1%

www.thieme-connect.de

Internet Source

<1%




Exclude quotes Off Exclude matches Off
Exclude bibliography On



ANTI-INFLAMMATORY ACTIVITY OF PARA METHOXY
CINNAMIC ACID (PMCA) IN NANOEMULSION USING
SOYBEAN OIL

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5




	ANTI-INFLAMMATORY ACTIVITY OF PARA METHOXY CINNAMIC ACID (PMCA) IN NANOEMULSION USING SOYBEAN OIL
	by Noorma Rosita

	ANTI-INFLAMMATORY ACTIVITY OF PARA METHOXY CINNAMIC ACID (PMCA) IN NANOEMULSION USING SOYBEAN OIL
	ORIGINALITY REPORT
	PRIMARY SOURCES

	ANTI-INFLAMMATORY ACTIVITY OF PARA METHOXY CINNAMIC ACID (PMCA) IN NANOEMULSION USING SOYBEAN OIL
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor






