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Development of Curcumin and Piperine floating microspheres in acidic condition

Sureewan Duangjit', Wikanda Seepanbal?, Nalintip Neanghemmarach?, Wandee Rungseevijitprapa®

Abstract

Introduction: Peptic ulcer is one of the major gastric diseases with relatively high mortality rate which one of
the most important causes by Helicobactor pylori. Combinations of antibiotics have been used for the treatment of
peptic ulcer inorder to avoid bacterial resistance which may cause side effect and sensitization to some patients.
Natural oils and plant extracts would be interesting alternatives to antibiotics and the development of innovative drug
delivery system may also enhance the treatment. The objective of this study was to develop curcumin and piperine
floating microspheres that can prolong floating time of particles in acidic condition. Methods: microspheres were
prepared by solvent evaporation method. Ethylcellulose was used as wall material (90-110 milligram per milliliter of
solvent). Coconut oil was coencapsulated with the actives to increase the floating time. Effect of formulation parameters
on morphology, shape, size of microspheres, percentage entrapment, floating time and vitro drug release rate was
investigated. Results: The obtained microsphere exhibited spherical shape and processed size in the range of 200-500
micrometer depending on the ethylcellulose and coconut oil concentration used. Percentage entrapments of curcumin
or piperine were varied between 20-90%. The obtained microparticles had floating time in acidic solution over 72 hours
and drug release was more slowly as the encapsulated oil content increased. Conclusions: Results from this study
indicated that optimization of formulation could give desired floating time of microspheres and could be potentially
benefited for the treatment of peptic ulcer.
Keyworld: Floating microspheres, Curcumin, Piperine, Peptic ulcer
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UNA

Tsaunalunsziwizanisndulsaluszuy
mMadinemsnnutasdszanmiasss10 va9lsemIns
ﬁ'l’.]vl,ﬂ (Javadzadeh and Hamedeyazdan, 2014) uasi
80IMIFENTIAawTN9g9 Gﬁdmmqﬁlﬁﬂﬁﬁmim
unaluniziwizamiifinainwatssnglasniida
L"Iij? 8 Helicobacter pylori (H.Pylori) (uan L%Q%ﬁd‘ﬁl L%‘y adl
ANMNFNNUTAUNNTAAUNALUNTZIWNZ81ANT (gastric
ulcer) NITLWIZBNRNTONLEL (gastritis) LyAuKAlwa &
LANEIUAW (duodenal ulcer) aaaaannTIiauzLTIlu
NIZLWIZ811MNT (gastric cancer) 491891%37101NN73N
$o8az50 veslszannsrialanfidaida H. pylor 119nn
n1suslaa aﬂﬁﬂiﬁﬂuLﬁau (Suriyachan and
Trakulpua, 2012) lunsnslsaunalunszinzanmis
unazlgen nﬁémﬂmwéﬁm@i’mﬁumﬂﬁ%mzi”suﬁ'u
Wa1uTHha (Wiliam and Benjamin, 2007) L 813
rialﬁﬁ@mnmﬁmgﬂumiéam

luﬂyﬁlﬁ;ﬁuwuﬂﬂpjﬂuaulamﬁnmuwaiu
m:mw:mmﬁaﬂmgu"twamn%mﬁmmnLﬂumm@
Imsadnaiuns sasumsldinduansssumanss
ssananIsduniaiionlunsldnaunuend jiue
aaguvl,wﬂuﬂ”ﬁ)@u”uﬁmmm%’nmiiﬂLLNaiuﬂsszwz
o Imaununsliunlfius Aerdutuiasaria
éhﬂ“'rgﬁaLﬂai’gﬁu%aﬁqw%‘[uﬂﬁﬁqwﬁummj’]L%a H.
pylori (Prucksunand et al., 2001) wazwinlnodans
siadaydeRimassuigniduninaiyveiuuadise
L W Staphylococcus aureus, Pseudomonas
aeruginosa, Escherichia coli W88 N3 INAWNA LY
N32LWN281%1T (Aljama,2011) LL@iLﬁaammﬂﬁgﬁuﬁ

dmiduwnsazansinldies d1dqdsz@ntuaias
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o A+ Aaa
A FIFIROTYTEN wazan

ninTenas 1 mig@%wayﬂmzﬁuﬁw wazdnmswenued
FYaanINIINEL5? Gﬁdmﬂqmamﬁ@ﬁﬂdnﬁﬂﬁﬁ
MIANENEINTIIHaVIRIWa T U E1uTaLRNANEA
ﬂszﬁ‘n%walﬁuﬁmasfﬂﬁu"l,@”l@Uﬂ']ivl,ﬂﬂ'uéﬁuauvlmﬁm
aualarivasinaiglu vinlweannnaleuindu
(Ratanavarapornet al.,2013) 1@ ﬂluﬂvﬁlﬁ;ﬁ‘uﬁgﬂ VSIET
maaizuuﬁ,mmﬁ%mmgﬂuuu%wﬁﬂugmwmfuﬁa
suvlulassouuusesd lunsannitesldsiig
vewindsfanunmusindniannidvlwlylasmfss
s lwluTasmAsfaanaald wananil inaiuuznin
Faflgnsey fﬂﬂﬁi!,a%tgmaal,‘%a H. pylori (Bergsson et
al., 2000) @”ﬂfuﬂng’iﬁ'ﬁdLﬁuﬁdmmém‘“ﬁglumi
wawslwaglugdlulassmAssunuassdalasnisly
WNTHINNTITNTNE FOTUNSANTINVITTULTNFIINT
TN lNN38 DN NEINIHANNZENT
fenainzaunsaadssansanlunssnenlsale

WA MANTZINIZO1AT L6

A5AURNN19I9Y
1. g13Lad

\Aa3Adn (Curcumin, Acros, USA); Mtwaiin
(Piperine, Fluka, Switzerland); ﬁ’];ﬁluuzw%"nu%qﬂﬁf
(Coconut oil, Vechapong, Thailand); Ethycellulose 10
CPS (Ethocel®, EC, Germany);Methanol,
Dichloromethane (Carlo Erba, France), Polyvinyl

alcohol 88 % hydrolyzed (Acros, USA, PVA)

2. maesualalasailas (Preparation of

microspheres)
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maasonlulasaiosazlditnssznedii
888 (Solvent evaporation method) @T@LLﬂa\m’mﬁﬁﬁ
ﬁmﬁ’]&l\‘nuﬁau‘mﬁﬂﬁ (Sriwongjanya and Bodmeier,
1997) lapazaansdaylznavdioinainiiuniad
e aslwiamamelufidsznaudediiainuznii
anfaaglas uazdarazats (laasalsfimudaiy
MUOREATNEIN 8.5:1.5) Innutiundaasluiania
mowandedsznaudsmszaoned hilauesnsges

A a o o e o =2
A13197 1 ﬂimmmﬂugmmmvlﬂmmﬂ §3NINMIANEN
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ANUETNTHIaas 0.25 luinvinnsUunaudoeias
marine propeller (Ika®-WERKE, Germany)‘ﬁﬂﬂm%’;
1,100 soudaw#t 10ul2a1 15 w17 NARIINIAL
@18 Magnetic stirrer Lﬁaizmm}”aﬁwazmymyl@i’ﬁ@@
aduduiaan 15 1alug YmInsaduazdvaNadae
inaw mnsufivlalasailoSudasinldvinldusslu
Desiccator Aaui bl ldnasau eﬁogmmsm’?w‘lﬂm
alpsilglunsfnsdsmdsznoumuaisi 1

Formulation Ethyl cellulose Curcumin Piperine Coconut oil Dichloromethane:
No. (mg) (mg) (mg) (ml)(% of Methanol
solvent) (ml)
1 900 100 - 0 8.5:1.5
2 1000 100 - 0 8.5:1.5
3 1100 100 - 0 8.5:1.5
4 900 - 100 0 8.5:1.5
5 1000 - 100 0 8.5:1.5
6 1100 - 100 0 8.5:1.5
7 900 100 - 2 (20%) 8.5:1.5
8 1000 100 - 2 (20%) 8.5:1.5
9 1100 100 - 2 (20%) 8.5:1.5
10 900 - 100 2 (20%) 8.5:1.5
11 1000 - 100 2 (20%) 8.5:1.5
12 1100 - 100 2 (20%) 8.5:1.5
13 900 100 - 3 (30%) 8.5:1.5
14 1000 100 - 3 (30%) 8.5:1.5
15 1100 100 - 3 (30%) 8.5:1.5
16 900 - 100 3 (30%) 8.5:1.5
17 1000 - 100 3 (30%) 8.5:1.5
18 1100 - 100 3 (30%) 8.5:1.5
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3. Mmadsnilinamansmzaslalasailas
(Characterization of microspheres)

3.1 MIIAVWINBRINALAEANBIANHILNY
mannzaslalasaiiles (size measurement
and physical appearance evaluation of
microspheres)

i laulasadssnsunusualas wiriluses
naasganssaiuuuliuas (Light microscope, Nikon,
Japan) Afina9818 40 X mmfui’mmﬂagmﬂ
(n=100) LAFILNAANHIHZNIINUAINTBIBBANAGE
8N w123 Image analysis system (Hollywood

International group, Thailand)

() (2) (®)

sUf 1 ansaznipuanvataynialulasmiein
WwIsuaniafiaioaglag 1000 SadnsuasdAny 100
JadnIu mmnnﬂﬁaafgamiﬁﬁuuulﬁuaoﬁﬁm”wmzl

40 X (N) WWaSIHIIdUNTWI2T08az 0, (1) WL

TN mma%@ﬁmmzﬁm ai“%u"lﬂmmﬂ ySUUURE Uﬂy’Jluﬁﬂ’]’Jiﬂiﬂ

o A v asa
A FIFIROTYTEN wazan

ea o o v o A ea ¥ @
ATIBUINWNZNINITOUAT 20, (A) WLWDITIW BN
VW2 T08a 30, (9) Lﬂﬂ?ﬂﬁu WUBNEZWINIT8R
0, (3) taigiin wainuzwitdasaz 20 uaz (@) fin

Lﬁuma{ﬂﬁu INUUTNIITaLaE 30

3.2 MIAnEwnesaryasHanaaile
(Investigation of percent yield)
itndnutivaslulessosfesonldun
fwwdsunuiminveslulasafosildlung
wspusameaniolu (wedwad 1 uay Hnain) e
mﬁ”azlazwaml,ﬁaﬁvlﬁmugm
N Armtua s Raflefiefaild
PO ez aef it nand

%100

3.3 nMsAnwSesazmsnnhvarsiwlalasa
lf'Wf_li‘(% Encapsulation efficiency, % EE)
iraynralulassfoiudann 10 Gadndu

winii ldazanslulansalsiinudaiunues sanain
8.5:1.5 ansintin lignaunszrisldasazansla win
ihldiensindianoueeigluuaziinesiu laols
Lﬂ%iad Uv- spectrophotometerﬁm’lllmmﬁiu 421 W"
Tuiwas uaz 343 wluwasaudau laoltlulaswiy
fudanlddasdranidu Blank aniudwinsooas
AMINNALTBIAILINFNNT

LA
LRy R LT

SauarmINnLAL = x 100
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3.4 NMSANBIANMAFINITAIBAITABLAIVDI
&7 (Study of floating ability)
AMIANBIAMUEINITOIUNNTANAIVDIANT

AAuUaI9INIDVB Smriti LasAAE
(Malviya et al.,2013) shaymalulasaiosudann 10
ﬁaﬁn%’ﬂﬁawaa@ﬂ@aaaﬁmsq@hﬂmmzmﬁm@
lalasanadnadnuiudu 0.1 wasuNad (pH 1.2)
USu1as 10 Iaddas tietdouuuugnitznyaly
nsziwzannas annudevaaudirlwdnle
Horizontal shaker (Julado, Germany) GIUAITNLIY
100 s9UdoWIAiigmwn® 37 °C + 0.5 °C FuLIan
agmmnm"?muﬁﬁuma@ LLa:nmﬁagmﬂme%U
8¢ 50

3.5 nydnsinsdandassalsnluvasn
NAaayd (In vitro drug release study)
asAnsIaINaEINITalunTUaadaas
sydaglunseanasssaanlsdainidves Alam
LazA e (Alam et al.,2012) LL@iLﬁaummﬂai‘ﬂﬁuﬁ
ﬁ?ﬂﬁmm&llu‘li’nﬁm 3.12 mg/L (Kurien et al.,
2007) sasiulunsansnnsdansasasdrsnain
Tulasafloslunmsnasesitasldamsazans 50 % Lo
muaaluindu release medium Taglunnséinun
gt lulasailosun 20 Hadnsn laadlu release
mediumiINTa3 20 U8FaaT
‘ﬁlqm%n‘jﬁ 37 °C + 0.5 °C b Horizontal shaker

(Julado, Germany)1A2131L32 100 38U §A
A8819NIMABART 5 AaaAAT (n=3) 11281 0.5, 1,
2, 4, 6, 12 UaT 24 UALAN release medium 1nai 5

aalu‘vﬁaa@m@aaumuﬂ%mmﬁaﬁuﬁ’mamaaﬂm
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& o A a 6 v v
MNuBIEIRITAZA87 16 I sRrIaN NI uTY
YaIA816 28 UV-spectrophotometer a2 1131

o a 3 1 %
fummaaiilumidsadsssdaen

3.6 N13ILATITUNIENA (Statistical analysis)
HANNTNARBILLFAINALT UGN Mean + SD
waedanziaIanalasls ANOVA ¢in p<0.5 fiain

Jonuuanavadduesansia

Wan1sANBN wazandsanans@nsn
1. MIINBWINERIALAEANEIANBIENY
mannzaslalasailes (size measurement and
physical appearance evaluation of microspheres)
HANIANBI IR RN IAUAZAN LN IBUEN
yaslulasafosannifive aigfiuniafinaitulu
Ysunm 100fadnsulasdnwifivlasuvasnisiiy
ﬂ%mmmauaﬂ%wﬁagiaa wuindaindSunoneiia
waglasazvilwlulasmosd winltufifowalnydu
Lﬁaﬁnﬂﬂ%mmmﬁaLmaQIamzﬁﬂﬁLﬁwmwwﬁﬂ
Wﬁ’ui’mlmﬂm olu aovwdalwiusadion (shear force)
TunisUuiiesasanadwefaiousaringy asvinld
mg,mﬂvl,éfmm@agmaﬁlmﬁfmmnﬁaLﬁ"uﬂ%mm
Wnaluwzwaandouss 0 1w 20 uaz 30 ANUEEL
wnliuvasaymeaazdanilimuninlnaldaineda:
Lﬁaamﬂﬁwﬁ'mz'lﬂamhqmwgﬁmnﬂﬁwamu:uﬁa
(glass transition temperature) mauaﬁmmgiaaaaﬁ'}
1ﬁakm'm°7ivl,ﬁt,ﬁ@mséau@”mmm:ﬁ@ﬁ'uazm"l,iﬁ@rm
wudﬁa%mﬂﬁﬁ‘mﬁumaﬁ?ﬂﬁuua:ﬁma%u duuwa
atjlug149 200-500 lulasiuas aanaasluansned 2

s o a a 0/ dl
wae 3 LLﬂZ&IaﬂHmz‘ﬂidﬂﬂNN’JL?UU@GE‘U‘Y\ 2
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o A+ Aaa
A FIFIROTYTEN wazan

a13197 2 HavaslTnhdunlfieIoudeswaeymeaaivvaslulassfod (n=100)

Ethycellulose( mg)

Mean particle siz(um)

0% Oil 20 % Oil 30 % Oil
Curcumin Piperine Curcumin Piperine Curcumin Piperine
900 24475 +48.17  331.56 +65.27 N/A 212.24 54 .44 N/A 239.33 +105.34
1000 259.18 +78.88 298.85 £79.69 351.76 £55.55 431.09 £129.65 366.66 +85.22 464.76 +126.28
1100 N/A 301.38 +82.12  383.98 +103.3  326.85 * 75.52 N/A N/A

WaNELAe : N/A nanuila aynAnIzdanis (aggregate) nIauanuaz ldaunmniavwale

2. wansan¥InITagazmanninuasinilale
‘Jalﬂﬂ‘f(% Encapsulation efficiency, % EE)
nmInasas ioaySuainaudldlu
maaisalulassilesananududusasas 20 1w
30 wun lddinadadsasaznisnniiusesssdag
uarhauadsnsdnwuindanuuandisnwag19il
wpday lagfiwessuaslasasaznisnnifuaslula
losmfoiganiuneigdulszanmmassi visitaBuny
ldanduasunisiiadueyaialulasafos 49
Usznoudis 4 manismifia aavinazansaniy
ma muluuwiaanundiignianisuen sinaniy
mamouananuwign llgsigaenisly srazuns
sanu1833gn1an1sluarunisunszesaarinazany
pe33)manulu garawefiwaiiianiianaznau
LﬁaomﬂggtgLﬁwﬁﬁwazmﬂaanvlﬂ Jarhldnoaayme

a v o '

BURTUADE ¢ WRgBENIWAINTBILRRINABLT B

107

apntaudszasiulasaflod lasilawanimn
saudsznauiduarvinazatsvesignianisluvas
A v
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wazihauuzwiniduadluinaduasnsislvayunia
o & ' ¢ a A AN ¥ ~
sauldvu wuduaasgiindadusanlizauin a:d
anuzoulumsszaslusisszaisuesipnianisl
VINNIIALNDTIB AIBH Iwszninemaiasonlulase
A a A a & a ea _ a
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e Sauwsrwignmanslusanangiig
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(Study of floating ability)
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N1IANEIAINRINIIDIUNITR AV
mé,mﬂvl,uimmﬁyﬂumia:mﬂﬂmvl,aimﬂaaﬁﬂmm
VINT® 0.1 waTNNAA (pH = 1.2)) Nanzgmnnd 37

A a

+ 0.5 °C WNaLlAuLuUaEnzaNNdunIalunizinig
2113 lawuhanuaaninluniisesdizasaynia

ed v @ & A A ea = @
lulesmRoinnnifuinaigiuuaziweisu Juwiliy

A &L A A a P Y o
WinduilauyTinuefiaimaglas uazisiiuzning
7 nSouaz 20 w30 tHasunannladSunulafia
waglasuazUIunaihinuzninzdinaliauiazas
E . q. . . a v,
aunialngdu MnldawrsadnifivdTanminau

VW L ENINIRURINITORBUAL LA WIUAIAITIIN 3

@13197 3 SrpzaINIMIRasaIvasauma lulasmAnIAANIAY curcumin ua piperine

Ethylcellulose Coconut Time to sink (hr)
(mg) oil (%) First particle sink 50 %of particle sink
Curcumin Piperine Curcumin Piperine
900 0 0.20 0.38 10.45 10.35
1000 0 0.50 0.42 14.00 13.45
1100 0 0.59 0.57 14.35 14.20
900 20 9.15 42.5 36.55 >72
1000 20 10.2 53.55 37 >72
1100 20 213 55.3 >72 >72
900 30 10.1 45.05 >72 >72
1000 30 37 57.45 >72 >72

4.uansanesasnisilandassaialnrasa
NAaaald (In vitro drug release)
INEANMITNARBINLINNTUaalsesaITLADT
a Aa A 6a = & 1 1
Qumm:wLwaism:uamwLsﬂuﬂ'mﬂa@ﬂaammuﬂu
2 33988 u 2 TrluswsnazioasnisUaatsasaanin
2819570152l us950 82 10-50 LiaIN1INA2 8
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