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Development of Niosome as a Drug Delivery System of Kaempferia parviflora

Extract

Phitchayawan Srimongkon', Jutiporn Phechphakdee', Bungorn Sripanidkulchai?, Catheleeya Mekjaruskul®

Abstract

Introduction: Kaempferia parviflora (KP) showed various pharmacological effects such as anti-
inflammation, anti-oxidation, and antimicrobial activities. Its major contents include several methoxyflavones
which posses many pharmacological effects. However, the methoxyflavones are known to be hydrophobic
property and has low absorption, which limits the utilization of KP. This study was to investigate the feasibility
of using niosome as a drug delivery system for KP extracts. Methods: Niosomes were prepared by thin film
hydration method (using different surfactants including Span®60, Span®80, and Tween®80). The formulations
composed of 1:1:0.1 mass ratio of non-ionic surfactant: cholesterol: KP extract as the vesicle forming agents.
Furthermore, we also studied the effect of stabilizer (dihexadecyl phosphate) on niosomes properties.
Results: The results showed particle sizes of the developed niosomes between 0.164-2.919 um. Span®80-
Niosome possessed significantly the lowest size as compared to the other formulations (0.164 pm, PDI
0 .5 03). We successfully entrapped the methoxyflavones in all formulations with entrapment efficiencies
between 70-99%. Among the tested formulations, Span®60-Niosome significantly possessed the highest
entrapment efficiency (97.7-98.4%). For stability study by using heat-cool cycling method, the entrapment
efficiency of Span®60-Niosome and Tween®80-Niosome significantly decreased but their entrapment
percentage remained high (85-91%) whereas the entrapment efficiency of Span®80-Niosome significantly
increased (95.4-97.2%). The effect of dihexadecyl phosphate on its stability showed that the particle sizes of
Span®0-Niosome and Span®80-Niosome significantly increased and its percentage of entrapment
significantly reduced. Nevertheless, Tween®80-niosome with dihexadecyl phosphate showed that its particle
size was significantly decreased and the percentage of entrapment was significantly increased after keep in
heat-cool cycling. However, Tween®80-Niosome contained a lot of bubbles during formulation and it showed
phase separation after heat-cool cycling. Conclusion: Therefore, Span®60 was proper to be a non-ionic
surfactant to formulate the niosome formulation as a novel drug delivery system of KP extract.
Keywords: nanotechnology, niosome, Kaempferia parviflora, methoxyflavones, surfactant
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et al., 2004; Sutthanut et al., 2007) L@LHkaIa28

o o A wa A ¥ & o o) \

ssdandguantanlizensin Savinld s
Aawialden didpdsdanuaulanazwamszuy
fmdaag,mﬂﬁiai‘ﬂmaamsaﬁ‘ﬂm:mm‘hl,ﬁ'aLﬁu
ausNTaluAIBNHI R lasdnsTia
YIRNTAALTIAIRIN TN nIzaN I wNITAIFTY
3 8@ Ao Span®0, Span®80 LAz Tween®80 31N

a P & o @ P o o Aa
nseSunilalauns 6 d1TunuInNdIsundTwIe

'
& A

auninvaiftlalaniinfiga (0.164  0.004 um )

LAZNIINIZINLAIANEA (PDI LYiNNU 0.503 +

-

0.015) AadTUN T Span®80 (F13UN 2) F898981
fia Tween®80 (f13UN 3) waz Span®60 (A15UN 1)

AUFIAL (P<0.05) LaziilarinnsAnsIaNuAIaL
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1a83F heat-cool cycling wuitlaloumndriuden
n13n3za1eeania (PDI < 1) laudnsuidinag
ﬂi:maﬁwadagmﬂﬁ‘ﬁ'q@ (PDI 0.029 + 0.002)
fad1suild Span®s0 (1507 1) (P<0.05) uas
dr5ufild Span®so flawnauninvasilalauidn
ﬁq@mmﬁu weNNNAEINUIEUAT e N wIENN
mumwaLtuanaedsuRle Span®s0 (F13uf 1)

fwsurfinvasmsanussfoiafiaznasudu
qaag,mﬂﬁiaimwvlﬁma?ﬁﬁmmu%auﬁmavlmﬁ'u
(hydrophilic-lipophillic balance: HLB) ‘ﬁm EVMBA RN
launsfinsvasisdnisls Span®s0, Span®so
uae Tween®80 @9ilfn HLB VL 4.7, 4.3 uas
15 QNSNA (Griffin, 1949) WUINENTAALITIAIAL
w%mmﬁ@ﬁmiﬁaﬁaLﬂuqaagmﬂﬁiaimﬂﬁ 39
nN3hE Span®60 WAz Span®80 LANAREAASEINL
An®1289 Yoshioka et al. (1994) iwud1 Span® 7
fidn HLB agluda9 4 - 8 sunsnneandugq
aymadilalould LAENTRAUIIRIRINTAN HLB oy
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Tugiag 14 - 17 ldmanzfiaziannaioaiilalaw
(Yoshioka et al., 1994) Geaudsnunsanses
;ﬁ'ﬁ'ﬂm% Tween®0 Mil6i1 HLB H1RU 15 ue
santanaadudugeaunaiilaloyld wazdawui
f3ouazlunsiniiumsddnygeds eo Falvua
§OAASINLNIANEV0Y Waddad et al (2013) A
msld Tween®60 Gailein HLB 1inriy 14.9 H¥anas
lunmsnniiuasdanygeis 93.4
Fapaznmannifuansaayvasdrsuiilalay
n3TNEE 6 15U WU 6 d3udTesaznsin
\fussinaneglugas 70-99 Tnsnuiillaloails
Span®0 Waz Tween®80 AANNFINITAIUANTAN
\iussananszaoddiliuanensiu (P>0.05) Ta
atlutisionas 85-08 %ogmniw‘h%’uﬁl% Span®80
NAAINANIRDAARBINUNNTANYIVES Shahiwala
Waz Misra (2002) AiWU3161 HLB Smade
UszAnsaawmsnnifiugnlagen HLB Aanasasyin
Tss@nSnmwmannifuenaatasad
Lﬁﬂﬁﬂﬂﬁm’mmﬁﬂ@ﬁ% heat-cool cycling
wuiniilelou@suaild Span®e0, Tween®s0 uas
Span® 0 37 4 N U dihexadecyl phosphate &

dazdntawlunisnniiuansdayasasdagied

wofAn19ana (P<0.05) uanshiszAnininlu

o ' '

v o o A
nannifuasiaydiaglutieiasaz 80-91 aen
Fauaznisnnifusssaa i ldannisnaniile
loaluauiaphasdaruinniinsdnsdu g 1ou
n3iniilalay Punicalagin aniU@envasriufiui
o v o @ o o Adad ~
Jasazmanniiuansdagludiundngaiiiog
65.93 (Hanu and Harmanpreet, 2012) n1srinitle
TouaInandsasazmsnniiuasdanlud1 s
47.65 + 1.56 (Ramrit et al., 2014) LazNIWAIUT
lolouweirsanaluuziieldsosaznisnniiy
§1381AQY Iud1SULW B 39.45-73.17
(Jiranaikulwanitch and Teeraniti, 2005) Wuan Tu
o v Aa 1@1 ® ] o =2
FTUNINTLT Span®80 WUINTHAIINANHIAY
a4a21asdT heat-cool cycling 13U AIN&12 4

v = o o X
AnusIIalumMIiAUm AN BT
& X A ® 19; Cere 1
nakanaiiadu191n Span®so lszeziaanlunis

wasaduiilaloumuninasaaussdafinalaus
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&9 Kato et al. (2008) l@vitn1sdnwInLin
Span®s0 daslEszaznamitslunisifaiuiilelay
ﬁawg‘mi lagnuindaslding 7 fu“?‘iqmﬁmﬁ 4°C
%38 25°C

Waddad et al. (2013) @ns1n1siasauiila
lsyaad Morin hydrate LATNITANEIV D9
Abdelbary Uaz El-gendy (2008) la¥inns@nmnnng
3suitlalauwassn gentamicin lap¥oga
nIAnwId91891%I1N1918 8 dihexadecyl
phosphate 1%@11%’ummimjaoﬂ”umsmw:mjuﬁ'u
°uaaagmﬂﬁia‘[sﬁuLLa:Lﬁummm@mumsﬂi:mﬂ
d17898%N19 @”aifulumsﬁnmmaa;ﬁﬁ‘i’ﬂﬁﬂ@mw
ﬁﬁmﬂs:ﬂqﬂmﬁl"ﬁtﬁaLﬁumwmﬁwmﬁﬁuﬁia
Tounszmodn wasidloinssoufsudsuid
madnuazliida dihexadecyl phosphate %a931n
NITLASHNLRSINUAG1SUN LAY dihexadecyl
phosphate §7u1aayn1alng Tu neftana
iasinanitlelaudivadudulumsnedaduiile
T F9gaango9nun1IAnE1289 Abdelbary Las
El-gendy (2008) AWL31615U7 1A% dihexadecyl
phosphate ﬁ“ﬂu’]@awﬂ’lﬂl%ty”ﬁ?u WRIIN
finsAnsIaNAIa1lasdT heat-cool cycling
WU31N17 dihexadecyl phosphate vi1l# @1 PDI
AARY NITANBINAVBINTITLAN dihexadecyl
phosphate @iaNamslﬁﬁaUazmiﬂ"mﬁumsé'ﬁty
wuinfaurinnsanEauaIaalasit heat-cool
cycling #lalauludsu Adw dihexadecyl
phosphate da731u& 18130l UN1IANLALRITEN S
nszadianaadaisouifisunudrsuildda
aidAYNIEDA (P<0.05) NNdTL i
Tween®s0 fiaauan1snlun1snnifivasana
NILTIUFAIRABILG LN RANNLANG1INY (P>0.05)
G9n13fnsU09 Waddad et al. (2013) ldaAle
Wa284 dihexadecyl phosphate diasasaznIINNLAL
8IIFAYNUINTDURZMINNAURIIFIA Y IZAA R
WatSunme dihexadecyl phosphate RN uarioi
mwummsnsl,umiﬁ'ﬂLﬁuaﬁéﬂﬂ”tyvlﬂﬁﬁuagﬁ‘u
dihexadecy! phosphate LWg898E19L@A82 LL@iﬁ'aﬁuagj
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ABLARLABTOAGIY BAIVNNITANEIAINNAIA LA s
ad . oA o o Ag o
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o o A ' a & Aa
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o aA a Aa
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