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Abstract
Presently, natural extracts are widely used in pharmaceutical fields, especially for

antibacterial infections. Coconut oil is one of the natural products from Thailand contain with
monolaurin. Monolaurin (ML) in coconut oil (VCO) is a substance that has antibacterial,
antifungal, antiviral and antiprotozoal properties. The aims of this study were to increase
amount of monolaurin from coconut oil through chemical modification and apply the
modified coconut oil (MCO) as an antimicrobial microemulsions for skin infections. The
modified coconut oil was prepared through glycerolysis process. Pseudo-ternary phase
diagram was used as a tool for selecting the suitable proportion in microemulsions
formulation. The surfactant was selected from three types of non-ionic surfactant, i.e.
Cremophor® C0O-40, Cremophor® RH-40 and Tween® 60. The suitable surfactant and solvent

were Cremophor® RH-40 and ethanol, respectively. Microemulsions containing with
Cremophor® RH-40 and ethanol, respectively. Microemulsions containing with Cremophor®

RH-40 demonstrated clear solution was later characterized as microemulsions which has the
droplet size in nanometer range (35.94-322.45 nm.). pH of this microemulsion (pH 4.91-5.77)
was suitable for skin. In conclusion, the knowledge gained from this study may provide the
guideline for application of coconut oil from Thailand in pharmaceutical fields.

Keywords: microemulsions, virgin coconut oil, monolaurin, glycerolysis, pseudo-ternary

phase diagram, skin infection, virgin coconut oil, monolaurin

Received: April 22 2016
Accepted. June 15”1, 2016



Formulation of Skin Infections Microemulsions Prepared from Modified Coconut Oil

a S v

ANUSAURUU

4
4 o

n1sanennsululasddatuannirduuzndnaanusdnnsu

T dunandusidrurannanis

ey A |

Asmgand s’ wasunt wana’, ¥5uns flagedsee’,

9

va°‘2

Usends ualls’ uazaune ausna1ase

'ABNEYANERS UMINGITEALIN NTUNNE, 10160

v mnalulagindunssy Ausndveans unineaedaling uasusy, 73000

*Jala: bowsirikarn@gmail.com

UNANED

Jaatuiinisihansannansssusndunlduseleviluniseusnuaiisordusiuiunin dnsty

9

I3 P < [

wgnindealuingAunnuinnlulsemalneniiansdrdyfoluluassudlinuaudalunisiiaieie

q

wuATiSY 1Wes1 Bad warlusladh nquszasdlunisfinwiassiiiaiiudsualaluassy (ML) 210

1%
o

thifusigninn (VCO) iunszuiunisndiwelslada waevinawdedlulasdiaduarniiuueninde
us (MCO) dmsulighudeitnuils Tasordeuinanisdalilasifadunnueuniwignialasnin
e Tagldidunendndaudnduigniaiiiu 1eslunesdle 40 aslunesersios 40 uasiu 60
Juarsanussiain uwazieniveailuaisanussfaidagu lnslszsiiuaudnvauznianienin laun
mula vneynia wazamidunia-aa anmsdnvinuihasaaussdsinfmgandimiuns
wisililasdiaty Ae aslunesensiow 40 WosnanunsnwSeuldlilasdtatuiila fvunoynia
ogludraunlumns (35.94-322.45 unluns) uazdaranudunsn-rseglutig 4.91-5.77 G
wangandoninillERms neemiildannsdneadsdunagansolffuuumiduns
fanndususianninduuewininulfnnlussmelnesdoly

Ay Tulasdiady thifuuznimuiand Tluaesu ndlelslada uwunmignialasniaiien ns

AL DNHNINTS



Ui

anulnslnededuniadenni
Auslaaludaguauladunldlunsiidnshw
Tsafaido tesanfuuuanienis¥nud
nelAnnatiadesion Snvanisldayulnglve

a !

Fadugidaygrviuidnisaisnenaingug

Y Y

(%
1% =

Judnelg wenanddedaiinnsiaainig
Ingeansudritayulnslingaiunsaldlunis
Snwinazdeadulsasigg 1a o7y n19in
nzauzndnidunsnanfuisulznd e
1lun1s¥neunaiods wionisuaungy
ugwindvansdu dwula uasindofievlum
Wnaumatiawi @udu (1) TspRamissniay
Mnweuvailideiedulsafianunsonuldluay
nnte Tnediawndidguedisafode wuafide
Staphylococcus aureus Vimﬁaagjuuﬂ%%ﬁﬂ
Tnsnalnlunisneliinlsavesdovdniiingn
Asfdounsndudniedoduluausiiliia
Rantdfednauiu dwaliifalsanieg auun
vl 7 wranwes Juuvudniau (udu (2, 3)
Yaguinisiienufiusielusduuven
Sudssmunazennaniziiuldlunissnuilsa
Ramifssniautitedndaide . aureus itunTy

denaliiindeyninisfesiniuun Jagdunuin

1%
o w v

unffunsnindamaudidulunisdesiuuay
Snulsafauiale laeaifanszulIunITasIe

afauduniglusieniy (@) Wnduuznirudu

Y 9

1% '
o w A

ihifuifiguauiffunnssnindufiseindun
AeaUsznousignsnassn (lauric acid) dadu
ﬂsmlmﬁuﬁﬁﬁwmum%wauﬂwunmaﬂ%mmqqﬁq
fovay 50 InsUndudaileuslnatsuugngin

Wl agiinsdeuguainnsnaesn wazlasna

Siam Pharmacy Journal 2016,1(2), 65-71

wolsadululundwelsnfisondt luluaesy
(monolaurin) nnelustentedafignilunis
¥anaieuunaiite Wesn dad uaglusiada (-
8) ueiteanintuduansfidmnudriulgu
dtfedaiauaulalunsianinsunendng
iunszuIunsaaiiiefinUsunaluivasiy
wilvieglugululasddatdu (microemulsions)
Fudusyuuiiinannisuayfuzesin digu
A198ALIIAINT LaTAITAALSIAIRITINATY
dndniimnzauaulfiduvoavadlaifoyna
sundnluseduunlumng snedudussuuiia

LEDETNINANQUNNAA AR TR 19N BTAT

=

U danduduaituguuuiiiidenfe e

¥ ]
Ya A ala

fuendnarnnrsluruiadnuinyi ldifiunag
Usedusuauunn wasiindsnudaseitituiounn
Seanunsafunutuionsldfuavanunsainiu
ansafmnsssuRfiaatssdeldee (9)
nsAnwiasauleniswanluluassy
ABUDNINNBAIUNTTUIUNTLAS 713N
UfAzendwelslada (10) ilefiuamanana
Tunsviansilenuniise wagyhnsiaunti
ugnidauuslieglusululasdiadud
Usznauseluluassu wislddmsunisiamu
DundnsasidudewuaiiBefinamls uazd

[

Yadsbidunwimamildunsdieiinyarves

sfunznsndaduaissssusanauisanule

unlulszmelnednee

ad a o
W15

= ’.! o/ 14 / aaa
L.1mamsenundiuusniaauuslagujisen
nawalsladauazigauiandnwalvasuidiu

UzN519ALUT 185 IATUN TANSINWUUYTUUNS



Formulation of Skin Infections Microemulsions Prepared from Modified Coconut Oil

Ysfungnindaulsamnsamiouldann
nsuenlfannufeunnitisiuteninn waznae
508 figuundl 200 esmwaldua laoilufesils
asonledidufissuiisen ndsndudunay
dIUNANNIdDIA281AT 09 homogenizer
AINM5I58U 10,800 s0UARUIT gyl 200
ssangadoa Wuian 30 wadl Mialndud

aaunndvoswasiiunsnlalasaassniioasiiuy

q U

1 b4

19 A1ansALaAsALeDNEIE TN SaUALA
audunsa-aradunans rinsuszndge
wsindealdlufigaiiiendnualivieuiisuiu
ihifuagndn wazansinsgiu Wi nsnaesn
Tuluaesu wazlnsassu Aeislasualans i
LL‘U‘U%u‘U 19 Tneld hexane: ethyl acetate:
acetic acid Tugnsndiu 60: 40: 0.5 v/v/v
L*ﬁufgmmﬂ?{auﬁ waglauru Silica gel Fysq
Juigniaaeil Tngvinnisnsraindieleves
Tolofu
1.2n1swseululasdiatulagldununindy
malasaaiisy
msinemdndiuiimnzauwazay

[

Y ¥ (3 ¥ 90/ £ |4
Wnulsvesesruseneulnglgintduuend1inn

]
a

wusidutgaraundiu Tdarsanusefsmanlald

Uszasianun 3 ¥iln 16ud Cremophor® CO-40

9

(Lot.1925506EO P.C. DRUG center. Co., Ltd.,

Thailand) , Cremophor® RH-4 0 ( Lot

No.16402924U0 P.C. DRUG center. Co., Ltd.,
Thailand) wag Tween® 60 (Lot No.G178174
P.C. DRUG center. Co., Ltd., Thailand) @silan
wnead (14-16) Indidssfutfunzninga

hUs LLaxGL%L@muaaLﬂuaﬁamwaﬁﬁa'ﬁ’m bbele

Mnsnseulagenfe titration method Tunis
dauwunmigaialasniadioy udsaindu
Uszidlunuandinianienimveslslasdiadui
wisdld ldun awmeunia Anudunsan
Tnglfinteainuuinoynia (nano ZS, Malven,
England) & ¢ pH meter (Mettler Toledo

seven easy®, Switzerland) #1Ua1AU

ML MCO TL VCO

U 1 Tasulaunsuveniituugndndauys
(MCO) wariifunzni1a (VCO) ilsuiuans
wnsgrulaun luluaesu (ML) uazlnvasiu
(TL)

NAN133381azaAUTIIN1TIVY
MNNSANINSIS BN TUIENE A
wlsiuufisenndwelsladanazyinnisvageu
FelasulansfiLuuduuns nuhuiisens
wolsladaaunsawdouluTuassuainiasiy

U

vgndnldileousuiitunsnindeusi
Ufnsen ﬂ"’mamﬂugﬂﬁ 1 §aUsinguauves
drsfunzgndadauys (MCO) lusumiaieiu
Aululuassu (ML) laedian Rf AU 0.25 way
0.20 auddy Tuwnefivasiunzniin (vCo)
Usnguavlusundaiedudulasassu (TL)

wanaInuisendelsladaauisaasunsn



Tusfunaglasndwelsalinanadulalunfwelsa
Iolagordaraudumissuisen Inedin1sdne
1 lulundwelsa lnganizluluassud
Usgansnmlunisvinaneidenuailidenunsy
Uln wazunsuau laaninnsaladunselasnd
wolsa (11, 12)
wdandunsineinisedenlules
Srfadunnisiungndndauds TngvinisAn
HAUDIANTAALIIAIRT 3 sialauwn
Cremophor®RH—40, Cremophor®CO—4O Loy
Tween®60 fiaaududu 30 % vv Tui Tny
91deLHUNINInAIAlasAIALTIEY WUIIEITan
usafeinn 3 wdnansowsenldlulasaiiady
lawazaansadhiuldduansluguil 2 oy

a 1 I 1 av o
msﬂizmummmLﬂumﬂ—mwaﬂﬂmaua‘nu

30% viv Cremophor® RH-40

10 20 0 40 50 80 n 0 20

Siam Pharmacy Journal 2016,1(2), 65-71

ML NRALUS TSN AN TANLT IR
Hasin9rdaiu wuin Cremophor® RH-40,
Cremophor® CO-40 thag Tween® 60 & A1
Anadunsa-aelugig 4.91-5.77, 4.45-5.51
wag 3.53-4.95 audnau lnegaiAnudunsa-
Arveslulasdiaduiiwiauain Cremophor®
RH-40 fldnegluteiilndidssfudininudu
NIA-A19Y8IHINT (pH 5.5) mﬂﬁqﬂ (13)
vananillasaifaduaninsunznidaulsi
381910 Cremophor® RH-40 §9ilau1n
aunIAENuYIILIlLLAT (35.94-322.45 wilu
was) Faumunzdmsunisiiluimudeiield
Jundnfuaidmiuiudefiiimdetoly us
iosmnesrusznavluniswIoululasdtadus]
wnusaudliulszneuiieadesrinnng

NAFBUAIN Lﬂu‘ﬂﬁﬁ&‘lfﬁﬁﬂu@uqﬂﬁ

30% viv Cremophor® CO-40

o
b /.l\ 10
0 f: \ -
F N
0/ 20
h
=» )r'r . N 1
/ i A
aw \ \.‘ m
¥
/ L
/ N N\
7. \ bt
w0/ / N
y . L] 40
7 z/ B/ \
y, &—+ Mmcibie ® ¥
0 N \
& » s s B D
o -~ ‘\. \\
“;_r' e s+ s+ 2+ & s+ 2 v\'O
wa A\
0

30% viv Tween® 60

o

u;,/

\\
\ %0

- - . - \‘ ]

\\ \

10

\
————% 0 Ethanol

o 0 0 30 40 50 80 T 80 #0 100

JUN 2 wnunmigaialasniaisuvedlulasddadunuseneudigindungniidauwds teniuea

waransanussiai 3 4ia 1éun a) Cremophor®RH-40, b) Cremophor®CO-40 way ) Tween®60



Formulation of Skin Infections Microemulsions Prepared from Modified Coconut Oil

#3UNan133e
AskmSeuluTuaasUINUITUNENS1?
ABUBNTNNIBEIUITNSEULANIUNTZUIUNNS

v

nawalslada wavaiursawseululasodadu
drusuld JundnAugdmsuianaanniagu
uzn§Faulsls Tnsaisanusafai ey
fian Ao Cremophor ®RH-40 Faanansawnels
lulasdsadudila fvuinoynineglugasuily
wes farandunse-arefimuizaudons
i lUld AR Inedndruiimunzaudmusunis
w3sdululassiadudssneusieg stz
Fauus: CremophorRH-40 A3 dudu 30%
v/v uaglenuead aduaisanussieiian of
Tua19 10-90% v/v: 10-60% Vv/v hag 20-80%
v/v AUy Faasdninudildainnisneily
adstinavanansalfifunuimsunisiaundy

[

faazuwuulminnuiduugniannulaun

AnANSsNUIZAEA

o & < !

nATeddnsagatldniuaiugaming

9

Q/ 1

1IYVDVBUAMAULLATVANEAST UN1TINYIFEY

ele

geunaduayuEuUIToLATYOVOUAMANY
WdvAans un1ingrdedauinsilaigaie
gounuavgunsallunisyiiauideluaseily

Usuindalnesaldlusuinn

1ON&15919949

1. 596 Tawtaan. wrirassduntuugnig. fuv
afadl 1. ngamma: osdnIsIndnTIY;
2550.

demnadnly.

2. Fi3ANSNYl Update

management of acne in adolescent.

Thai Pediatric Journal. 2009;16(3):180-7.
3. Chiller K, Selkin BA, Murakawa GJ. Skin
Microflora and Bacterial Infections of
the Skin. J Invest Derm Symp P.
2001;6(3):170-4.
4. DebMandal M, Mandal S. Coconut (Cocos
nucifera L.: Arecaceae): In health
promotion and disease prevention.
Asian Pac J Trop Med. 2011;4(3):241-7.

5. Carpo BG, Verallo-Rowell VM, Kabara J.

Novel  antibacterial  activity  of
monolaurin compared with
conventional antibiotics against

organisms from skin infections: an in
vitro study. JDD. 2007;6(10):991-8.

6. Tangwatcharin P, Khopaibool P. Activity of
virgin  coconut oil, lauric acid or
monolaurin in combination with lactic
acid against Staphylococcus aureus.
Southeast Asian J Trop Med Public
Health. 2012;43(4):969-85.

7. Kabara JJ, Swieczkowski DM, Conley AJ,
Truant JP. Fatty Acids and Derivatives
as Antimicrobial Agents. Antimicrob
Agents Chemother. 1972;2(1):23-8.

8. Enig MG. Coconut: in support of good
health in the 21st century. 1999.

9. Bera A, Mandal A. Microemulsions: a
novel approach to enhanced oil

recovery: a review. J Pet Explor Prod.

Technol. 2015; 5(3):255-68



10. Pengon S., Ponphaiboon J.,
Chaidedgumjorn A, Limmatvapirat C,
Sriamornsak P, Limmatvapirat S.
Comparison of Solvent Miscibility of
Coconut Oil and its Modified Forms.
Adv Mat Res. 2014;1060:151.

11. Altieri  C, Bevilacqua A, Cardillo D,
Sinigaglia M. Effectiveness of fatty
acids and their monosglycerides
against gram-negative pathogens. Int J
Food Sci Tech. 2009;44(2):359-66.

12. Gudmundsdottir B. Effects of medium-
chain fatty acids on bacterial growth
and biofilm formation. Degree project
in biology. 2008:1-20.

13. Lambers H, Piessens S, Bloem A, Pronk H,
Finkel P. Natural skin surface pH is on
average below 5, which is beneficial
for its resident flora. Int J Cosmetic

Sci. 2006;28(5):359-70.

Siam Pharmacy Journal 2016,1(2), 65-71



