unanga

SWALATINTG RMU 4880011
=l 1 -~ 4 A‘
Folaseons myfSoufsunainnifudiulnilisssnuasna lnnmseangnsves
mm‘omss‘fmvhuﬂ'mﬁo'lum'mgaﬂﬂﬁuﬂﬂﬂtta:ﬁmﬁhwwﬁ
Horknidn saasusaTey iyl ansndranaed u.8athns
E-mail address tanasait@email.pharm.su.ac.th

szaziaailasenis  NINGIAY 2548-nIngnaa 2551 (3 1)
mseilduinainsdnwudin 2 dwfie  damusnyinmyanwnalnnisfueion
ﬁfmf{oua:mmuaﬁﬁmawﬂuﬂ‘aﬂug 3 muwuida QWi (Naja kaouthia) Jwmian (Python
molurus bivistatu) U8z INKA (Vipera russelli) Ltﬂ:ﬁ?ﬁﬁwm&mﬁ ﬁ'm?umsﬁnmn'ﬁ"ﬁmi’m
] ©“ )
anwlegitlunseanasailavlddisn 16 whatsznaudrsdrsnfiazarodi@diuwau 8 i
o i Y o ° ~ a 2 A a a
uaseefiazansiitessiuin 8 vha lunvdinsdnsminuaivedsuezlfindailafiundu
') ° P a e o o Aoy wn a A
auuuy  lesdimauSoufsuwnfieeiffgaiunsduduissguauianesicinmaas
o s G‘: o 1 :‘ i 1 et =3 &‘
fnaTiagadriaide USunodn YSunosludulasananul 9Inn1Inasadnydn gudseind
mﬁumuﬁmﬁwaoé’ama:mﬂﬁ'xﬁaﬂﬁﬁi'\vl&iLmnemﬁ'umnsxwi'mﬂﬂuguazﬁmf(amg,mf
' A e a &£ [ A o o Y a v '
(0.9-2.0 wh) luwmedl FudseninsBauduimiuesdienasamsidvesanugiidiasndy
E=Y a 6 I 3 as =Y A ‘ 1
Aawibauyedatoann (2.9:85 wh) ﬂ‘%mm"lmuu,azmmﬂmmaam*mgua:mﬂmugmﬂu
] Qs 4 :J ol ! a o - o 1 Y
UANEINY® Lmll‘%mmmmﬂuaw‘fﬂsznau'l.ummwaammgLm:mﬁu\mqwﬁmnmonu
LﬁaLﬂ‘%‘ﬂmﬁnumﬁumm:mwmﬂﬁufwuﬁﬂﬂugﬁmu ﬂﬁugmﬁammmmmnﬂﬂng
mﬂﬁ’uﬁjgm lunsdinsdnsnnisiuerusfsunuinnidusiupaysailafiuntuasiy
Qi1 3mm u.a:gmﬁau"laiﬁm'\uu&m@humnﬁ’mﬁfmgwﬁ Lwimsmmuaﬁu'lummﬂnmﬂ
o 1 o L t! { L4 1 ) =3 =y
wufﬁmwumnmomﬂmvqum‘f uanmnutﬁa‘l‘ﬂgLm"h_l‘l'ﬁ‘lumsﬂﬂaauﬂszﬁﬂﬁmwms
ﬂiumuﬁmﬁwmmﬁaanf‘z’mﬂu‘lugﬂuuuﬂﬁwua:uﬂuvlwLua%'wui'lv AT U U T
) 2 Aal A A av o [ = '
duuuvluns@nmnfiyszdnsam lumAdedun 2 ladnmnalnniseangniussansiss
mﬁumuﬁmﬁfo’mﬂﬂugmuﬁurf’lm uazﬁmﬁfamwﬁﬁnmfﬂﬂ'lfﬂqﬁTmIWSquLﬂu
aunuuuasltanTanIBuriu 2 Tiiafe limonene WL limonene oxide MSANEAWLINGTT
] 1 a o) Al ] “: Y [ ¥)
tmiBarun 2 sflemansaiunsurusessalalwswuniluanuy 3 moWuguas
ﬁ'mﬂfwgwﬁ 1@g limonene oxide (2.6 -4.1 111) ﬁﬂszﬁnﬁqudn'h limonene (1.5 -2.1 1¥i1)
Lm:'hiﬁmmtmnsi'lwaaﬂszﬁ‘n‘ﬁmwmﬂﬁums“fmmu'luﬂrmgLm:ﬂ'mﬁamgmj’ N
3 ﬁl I ] ! A‘ 1 e
miﬁnmwmwna”lnmﬂwums«ﬁumumamﬁnqwﬁa asRunIuLsAaaInaenly
a a v \g as ) ~ L34 8 . 4
Aamibauarnsenatu lyduuidiuaanannianid mnwamsmaaummmmmmﬁ;ﬂw’n
mmsnﬁ'mﬂugmﬂﬁuﬂﬂum'nﬂaamﬂumumsu@’fuuuu'lumsﬁnmms%ummmuﬁmﬁfa
wyudldlasanzaddslunguanazmoinios|d



. Abstract :
Project code: RMU 4880011 207247
Project Title: Comparison of skin permeation mechanism of drugs and skin enhancement

mechanism of enhancers in Thai shed snake skins and human skin

Investigator Assoc.Prof. Tanasait Ngawhirunpat, Fac.of Pharmacy, Silpakorn U.
E-mail address tanasait@email.pharm.su.ac.th
Project Period July 2005-July 2008 (3 years)

In this study ,the research was divided into 2 parts: First part, Comparison of skin
permeation mechanism of drugs in three species of shed snake skin: N.kaouthia, P.molurus
bivistatu and V.russelli and human skin. /n vitro transdermal permeation of eight hydrophilic
drugs and eight lipophilic drugs was performed in case of skin permeation study and methyl
nicotinate was utilized in case of skin metabolism study. The permeation parameters and
physiological characteristics of the skin, e.g. the water and lipid content, and the thickness of
shed snake skin and human skin were evaluated and compared. In shed snake skin, the
permeability coefficients (P) through the shed snake skin of lipophilic drugs were in the same
range as those through the human skin (0.9-2.0-times); whereas those of hydrophilic drugs
was remarkedly lower (2.9 to 8.5-times). The thickness and lipid content of shed snake skin
and human stratum corneixm were not significantly different (P > 0.05), whereas the water
content of shed snake skin was significantly lower than that of human stratum corneum (P <
0.05). In comparison of skin permeation among species of shed snake skin, The results
showed that the skin permeability of V. russelli was similar to P. bivistatus, but different to N.
kaouthia. In case of skin metabolism study, skin permeability of metabolism in different
species of shed snake skin was similar compared with human, héwever, the skin metabolism
of shed snake skin in all species was totally different to human skin. Moreover when using
the shed snake skin of N. kaouthia to test a transdermal delivery system, the shed snake
skin was found to be a good model membrane. Second part, skin enhancement mechanism
of enhancers in Thai shed snake skins and human skin was studied. The model drug used
was ketoprofen and the enhancer used was limonene and limonene oxide. Limonene and
limonene oxide enhanced the skin peremeation of ketoprofen in both three species of shed
snake skin and human skin. Limonene oxide (ER = 2.6 -4.1 times) was more effective
enhancers than limonene (ER = 1.5 -2.1 times). The enhancement of drug was from the
partition of the drug in the skin and the extraction of some parts of lipid in the skin. The
results suggested a potential use of shed snake skin as barrier membrane for lipophilic

compounds in vitro percutaneous absorption studies.





