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Researcher Mr.TANASAIT NGAWHIRUNPAT Ms.PRANEET OPANASOPIT and Ms.SUREEWAN

DUANGJIT

d auﬁ 2 Abstract

Capsaicin (CAP) is the major active compound of chili piper. Previous study has been reported that
capsaicin was used orally or topically for pain relief by rheumatism, neuralgia, lumbago or sciatica. However,
the significant first pass metabolism, the short half-life and the poor water solubility of capsaicin lead to its
limitation in the development of capsaicin formulations as novel pharmaceutical products. The objective of this
study was to develop and optimize liposomes (LP), microemulsions (ME), solid lipid nanoparticles (SLN)
incorporated capsaicin extract as novel colloidal carriers for transdermal delivery enhancement using the
computer program. The optimal LP, optimal ME and optimal SLN containing a constant amount of 0.15%
capsaicin were prepared and optimized. The compositions of novel colloidal carriers were defined as
formulation factor (X,), while the physicochemical properties (e.g., size, size distribution, zeta potential,
conductivity, pH and entrapment efficiency) and skin permeability were defined as response variables (Y,). The
results indicated that the optimal LP composed of 0.77% phospholipid, 0.04% cholesterol, 2% Tween 20, 20%
Comperlan® KD (20% mol) and 0.5% limonene. The optimal ME consisted of oil: water: surfactant phase
40:10:50. The optimal SLN containing of 30% cetyl palmitate, 1.2% transcutol P, 10% Tween 20:Tween 80,
10% limonene and deionized water. The skin permeation flux of optimal LP, optimal ME and optimal SLN
were 3.12+0.20, 4.02+0.45 and 38.77+8.85 Hg/cmz/h, respectively. We were successful in showing the
feasibility of transdermal delivery of capsaicin-loaded novel colloidal carriers using the computer program.
Once again, we show that the optimization using computer program was beneficial technique for ease up the

development of pharmaceutical product.

Key words: Liposomes, Microemulsions, Solid lipid nanoparticles, Capsaicin, Transdermal drug delivery
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Aaa a o a 4 1 aa U 1 a 4
9) adanlFlumsAniite  mImTiaNULAnA NN NEDATEHINNgN TAgAiA15E AN
ualsalsrumamen (One-way ANOVA) FINAUNITNATOULUY Fisher’s Least Significant Difference
=~ o o o Y . ®
(LSD) NigAUANNTIAY p < 0.05 Ao Tisunsu Design Expert

10) d31lwa LazWeNIIBIUNITIVY
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av a d
Wan133a8uaz 30178 (Result and Comment)

1. msAnywaziatngasiisudmsalwimeussgasanansn: gasaSualnlaw
¥ v
1.1 MSANYINOUAINIFY (pre-formulation study) 1uNTANEINOUAITITUURIZATA 1N Toyd AN
Taswssugasa ln Taundaiullsznovvearod TWaia (phospholipid) ABtaABI0A (cholesterol)
=R A Y ® & J =R a A A
17 aALLIININT (surfactant) 181n Tween 20 (T), Comperlan™ KD (C) FUTUF1TAAUTIAINIBUAN
=) Aa =3 1 Y 1A % 1 o Y A a o =Y ) Y
lLifidszgnlimsfneineunihwunianuilaeans luvhldszaenesdiniis waz e 14
a o d Aa o ' 4 o <3 . . . !
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< =< A 1 ;w (=1 = o 9 ¢ A o 1 ] o gﬁ
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@ <3
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1 a @ J o { <
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[ < 1 4 a { a
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auaumﬂ"lm?ﬁusluwﬁ’mm%’umawumﬂmwhﬂﬁ’ (Fang et al., 2008) waziieneuiion
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i Tween 20 a041ugAs@Ua TN Twuiia deformable liposome-Tween 20 (DLP-T) wun lifinu
memmﬂqmaiwhuémﬁu (conventional liposome; CLP) luamiziigasdisud InTouvila

deformable liposome- Comperlan® KD (DLP-C) ta1¢ deformable liposome-Comperlan® KD-Tween 20

A o 9 (%
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(DLP-CT) Hianua1sn Tumsdusiuaianinngasa n Tsuaudy (CLP) og19lied Ay

g

v A

[ < 1 o w @ a v A a a o v A o
pg 1 lsneunu gasdsuamirialmimenssyunl lsduriagasdsud Inlsunngasmsol
= 1 a v Aa U A A o v 9y . [
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517 2

' Y o W 1A Aa ¥ )
%'lﬂﬂ1iﬁﬂ‘kﬂﬂf]u@1ﬁ@niﬂ“ll‘lﬂ’ﬂ ﬁIWIGﬁNﬂNﬁ’JuﬂigﬂﬂU"UﬁNﬂﬁ Tween 20 LY Comperlan@

'
= v [

KD saufuiigudnvar imungaudmiulfiudunuylunsiaungasa Tnlauae 1

q



17

(n) 0 - () 10
=0 5 08 -
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31 2 guanyazmaaimen mveagasdsua Inlay (n) yuia () MInszaeva (@) Yseq ()
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pazaNuawsn lumMsnnNuel @) A1ua 50 TuMIFUHIUAINIG 1Az () 9ATINTFUHIY

a % a 1 &' d' 1

Aamisvewn laguasiiuiidonal (n=3-5)

v o w

* 1IANANE NN BFA “I/INﬁi]GI 1N&UNY Conventional Liposome (CLP) (p <0.05)

1.2 maeseugasmnsualnlasnelfiflugasirSudusuy (model formulation) lumsiwsongas
a5uaTnTasudunuy §I9809nUUUN1INAAY (Design of experiment; DoE) Tagha15aniadogas
o_w . A A 9 v Y 1 ' =L a A ®

#1190 (formulation factor) NNYIVDY 2 ade laun NANAITAALIIAINIAD Comperlan KD (X)) L1ag

' [ =) A . A = [ o w a A~ 1 @
A13NguaANSMB35Y UMD limonene (X,) tMoANEITI38gAIA1TUVOIA In TsuNUNAADAUAN BB NI
wiinenniazaua@ 50 TumMsFUAIUAINITY (response variables) laun vuia (Y,) Msnszae
=y a lo & o w @ 1 a @

g (Y,) U5zq (v,) Ysuamad lagunnnnoludii (v, uezoanimsduriudmisvoanal la
A 9 o w [y o 9 a 4 . ®

Fu (Y, TasdunuugasmisulavinmsdiuiudiolUsunsuaouninnos (Design Expert’) gas

o A Y A s A
a1 ‘LITlﬂ1l!3m]1ﬂi]"lﬂI‘]JiLLﬂiiJﬂf’]iJW’JL@]’t’)ilﬂuG]TEN‘VI 1
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ZavazTavthimin
qes Woa Tv aowmeaaoson  uallladu MW 20 ADUIWOS LAY aluiiu
ala AR
1 0.77 0.04 0.15 2 0.04 0.5
2 0.77 0.04 0.15 2 0.06 0.5
3 0.77 0.04 0.15 2 0.08 0.5
4 0.77 0.04 0.15 2 0.04 1.0
5 0.77 0.04 0.15 2 0.06 1.0
6 0.77 0.04 0.15 2 0.08 1.0
7 0.77 0.04 0.15 2 0.04 L.5
8 0.77 0.04 0.15 2 0.06 1.5
9 0.77 0.04 0.15 2 0.08 L.5
10 0.77 0.04 0.15 - - -
M31af 2 LAANANANHUZAILG) YOIA TN ey
PATIMITFUHIY
Wsunamad Tesdu .
PIABYNIA  NIINTLY TEED o 5 AINIIv04
q03 e, nnnuludsy -
(W Tuwas) VA (@auiaa aq) ) a1l Ty
(5o802)

(},lg/cmz/h)

1 91.18+27.51  0.47+0.12 17.2043.55 65.83+1.34 2.94+0.34

2 104.58+9.29 0.44+0.09 18.38+3.45 81.02+5.66 2.77+0.06

3 100.43£18.00  0.35+0.04 19.00+2.85 81.12+1.85 2.73+0.33

4 121.54£14.20  0.25%0.05 19.88+3.51 79.04+0.25 2.05+0.11

5 96.86+5.53 0.19+0.04 16.87+1.69 76.12+0.39 2.15+0.59

6 90.78+6.09 0.21+0.02 16.96+2.31 79.87+£0.48 2.93+0.29

7 10843112 0.15£0.02 17.811.76 77.24+2 48 2.48+0.26

8 173.38€11.50  0.30+0.04 16.24+1.80 54.38+0.19 1.42+0.27

9 142.73%3.83  0.31x0.03 17.48+1.43 58.07+0.74 1.56+0.14

10 136.23+6.18  0.23+0.02 15.89:0.81 59.89+0.57 1.62+0.14
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VUIANNNUINVUFITDAAADINUNITANHINDOUWUINNUIN 8YNIA temoporfin-loaded invasomes U
<4 Y . . S - ovie-Curi
VUIAN UV WIUD ANV UUUDY limonene wuiuqmmsmwmu (Dragicevic-Curic et al., 2008)111!
= @ A ® o w A = Y < A
YULIAYINYU N3N Comperlan” KD Tugasd1suaInlsulnaldivuia@nad tiogain
® I A = ' A o ] = a = a ] 9
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WUHINDVAUDIVOINIINIZIBYUIA (FUN 39) naaalimiun mswsona In sy lnins
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¥ a 1 [~ 1A = I %
HuAIneUauoIveellszy (U 3a) uaasldmua alnlesy Tsunngastdseypiuanae

I g’/ 1 g’/ 1 0o v A
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v
=

2.4.2 msAannanemgasmsuiitinzaniiga

e

"| Optimal formulation

Desirability

(‘ 20\ f/”l.O

‘om -

(Yomol) g, / Lim (%)
10~ g5

¥

1l 4 WureeuauetvasmaNuNelavesgasdT DRIz auga

1.5 M3AsIVFTOUANNGNADMAZUNTOVEIgAIMSUTIHINZaNTiga
¥ wmoyvo o v A a4 dyy ° v a ¢
1ntu gave Iaihgasdisuiiiunzauigan laninnismuiudielisunsuneuiunes
3 o w ! { o w a .
(predicted optimal formulation) 11iesemiugasdsuimunzauigagasd1T U39 (experimental
optimal formulation) ttaz 11 lUAnpaman Az MUATMENMNLN guavamuaiinen g

Y = A Ao d o W =
]’lﬂllﬂ VUIA NITNTISANYVUIN 1]33“1‘]‘ TJ51]’]muﬂﬂ1“h’“lfu‘ﬂﬂﬂlﬂﬂiu@niﬂ llagﬂ'l'n\lﬁ'lll'ﬁﬂbluﬂ'ﬁcﬁil

v @ o

HIuAIMITIveagasmsua In Tuimuzauigagasdisuasa (actual value) A lndifoenugas

[

[ P { o a 4 . [ {
fMyunmmzauiiuedleTUsunsuneuiiaes (predicted value) Aauaaeluasian 3

3199 3 AUAanBULNIUANMENINYDIZATATUA Tn Tanmunz auiga

AMNOUAUDY G CALER it Idninns anuiFerufosas 95 oA
(Response) (Actual value) RITRE (95% Confidence (Bias)*
(Predicted value) Intervals) (%)
Size (nm) 101.39+2.63 93.90 81.03-106.76 7.98
Size distribution 0.19+0.02 0.19 0.16- 0.21 0.24
Charge (-mV) 18.80£1.05 18.32 16.95- 19.68 2.62
EE (%) 80.84+1.24 78.47 75.26- 81.68 3.03
Flux (Hg/cmz/h) 3.124+0.20 2.92 2.69-3.14 6.95

* Bias was calculated as {(predicted value-experimental value)/experimental value}x100%
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¥ Y

2.1 MSANYINOUAIAISD (pre-formulation study) °lumi?im=_41ﬂaumﬁﬁmmqmﬁﬁﬂﬂm

aatuzAny1 Tagmsad 1 auHUNININ1AARAYYIl (ternary phase diagram) INOANYIANUAINITD
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