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Effect of Terpenes on Partition Coefficient of Minoxidil
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ABSTRACT

The objective of this study was to investigate the effect of terpenes including limonene, nerolidol and cineole on
the in vitro partition coefficients of minoxidil. The solubility study revealed that minoxidil was slightly soluble in water, but
sparingly soluble in ethanol. Addition of 5% nerolidol or limonene had no effect on the solubility, while 5% cineole addition
significantly lowered the solubility of minoxidil in ethanol. Skin deposition and partition coefficient study using pig ear skin
showed that the skin deposition increased with minoxidil concentration. The skin deposition and partition coefficient values
varied with time. Using terpene in ethanol increased skin deposition and partition coefficient of minoxidil as compared to
those of using ethanol alone. Different terpene resulted in different time of deposition and partition into the skin. These

results are probably due to the lipophilic properties of terpene.
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LC) ttag Hypersil Gold C-18 column (250 x 4.6 mm, 5 [lm; Thermo Electron Corporation, USA) #78 flow rate 1 mL/min
v Y A A
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Y H o :
Mobile phase ﬂimﬂf]‘ﬂﬂ')ﬂ MU0 u1ﬂi']ﬁi]']ﬂvl@ﬂu (1% acetic acid 1“ﬂﬂ§1ﬁ3u 750:250:10 Iﬂﬂﬂ%lﬂ@]ﬁ
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#2119 1A INTIVOIN AN 1Y membrane filter (0.45 Lim, 13 mm, Millipore filter, Millipore, MA) 1111 31n1 312441

Funa'luuenddalagszuy HPLC museazidendady

d [ a Qd aa a %
MsAnEWavesasngumesiuaedulszansmandsauluvendfaludvisuuenme
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(Bhatia et al., 1997) UINNINTUININI 1 (intact epidermis) ¥ uanunn 1,000 — 1,300 um HaAARl UFUVUIA 12 cm 4
x 3 cm’)
= aa A A Yy 9
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' o ¥ A ' L. . A Aa
50 mL ud211 lwen lumides s leriaiiaen 1@ (Digital Temperature Controller, Polyscience, PA) Naqii 32.0 +0.5
& < o ¥ o a o aa 1
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oo 2 . Y
filter (0.45 pwm, 13 mm, Millipore filter, Millipore, MA) 819/ 311 at@ aza a1 11517010 Toaw 0.5 mL $119u 3 A5
g’; o A @ A a o g}/ v A @ I
AWAILNIUa 0.5 mL B0 3 A53 udnhami Teundeigaungl 50 °C w24 2 Tue MaiudaR T uily
2 [~} 1 @ aa a o o ? ]
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membrane filter (0.45 wm, 13 mm, Millipore filter, Millipore, MA)
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quantity, 0)) AOWUNUN AU a1 (H2Tu9) tazA A 1d Ul s @nFn51L9a U (partition coefficient, K) ¥4l
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- amu v uag auluf211T9 (deposition concentration, C; pg/mL) Av USmazau (0) Av1l3unsv09
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azanlurmis (concentration in skin, C) LlQ1Y anudutulumsazaensenszanen (concentration in vehicle, C,) A4

duMsN 1 (Kalia and Guy, 2001)
K=C,/C, (1
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2 9 9
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M5 AR5 HVeYaMaDA
a 'y v = o A 4 A v
3T Maz AN Toya lnald One-way ANOVA NszauAMUFDIU 95% 1 p < 0.5 dre T sunsw

ﬁ%:ﬁ"ilgﬂ‘mﬂﬁﬁa ((SPSS program for MS Windows, release 19, SPSS (Thailand) Co. Ltd., Bangkok, Thailand)
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1 19 ¥ § I
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a 4 Yy 9 aa ] Yy 9 I o J Yy 9
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hazans AN5aza1e (mg/mL)
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L)

d1mved luuenTAaNIA1A19Y (mean + SD, n=3)
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0.0 T T T T J 0
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enlnenazasnanmsIve
aa I @ J o 12 A a = A J
TuuengaailuerFnyinnzrusimuundmsununmz il ossiamernoadn15011M 15182 81
o A o s a o aa o = o ¥y ao &
ansgonismivsonlszaniammssnm luuengdailuenyeu luiunazazareluirlddes lusmisei 16
4
WmsAnymaveunei iuviian1n selSnaazauasdulsz@nsmausaiuves luuendaalaelda oy
3w a o J 9 I v o A A aa Y
Audwmuamiayed msldemusadludnihazatevsenszameeaunsomuaimsazaeved luuendaa lags
=2 v A A o 3 A Y aa a1 A @ . . 1
v 7 mulefisuniinlsaen leoeu iesnnTassadwves luuend@aliaruven luiiu (lipophilic) oguin Tu
M3ANINMsAzauLazMsLUdINYed luuendaa tonmuealinNure Ui NgIauIs0Ai 108N INAINII
(dehydrate) 1S namsazautasdualszansmsutsauved luuendaaliadnnar 10 ¥31ue
s A A o aw Yy 1 a = a an = wa A 1 v a = <3
mesiiunmenuiinmsivelaun alutivwlsdnea uazdilona Jantanuanarenu a lufiwiu
@ a I 7
monoterpenes hydrocarbon Hanuyey luy UGN (C, H,q, log P 4.58) wlsanoailu sesquiterpenes ?Jﬂﬂll“]ﬁ’é)‘]Jb],"UlJ‘LJQQ
Aa < = o o A
(C,4H,,0, log P 5.36) vauz N iivoaiilu monoterpene Hinmaou lusiudiiga (C,H,0, log P 2.74) (Aquil et al., 2007;
a aa =2 g s Aa ) o Y 3
El-Kattan et al., 2001) M3atAudiiooasuilumesiuntianuwon luiiudadlwenuea o ldarwye ludusay
Yousiazaesonszaonaadasauri liaimsazaeves luuendaaanas lumsAnuimsaaunaz Mg
: . - Dy e o o o % da .
duved luuendaa mes iuennunsgimiuazfesiumsgadnimmhannenuea uenamingiein'ly
A an a vqy X = oqu o a £ v
s msazaeved luuendaaludmivldgeaauivhdlSnamsazaumazdulszansmandsdmves lunen
aa A ' A o 1Y 1A o a A R g s A o
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