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Tablel Physicochemical Parameters of Drugs
Used in This Experiment
Drug Molecular  Solubility in Log P
weight  water (ug/ml)

P 206 76 3.94
M 357 1.9 3.19
KP 254 240 3.11
DFS 318 27000 -0.96

ANP 188 570000 -1.55
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Fig. 1 Micrographs of the Skin Surface of 5—month—old YMP Dorsal (a) and Human Female

Forearm (b) Skin

Magnification was X 3.

Fig. 2 Cross Section of 5—month—old YMP Dorsal Skin
Hematoxylin—eosin staining was used. (a)X 40, (b) X 400
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Fig. 3 Permeation Profiles of Drugs through 5—month—
old YMP Dorsal Skin
O,IP; [J,IM; AKP; ¥,DFS; @, ANP Each value

represents the mean=+S.D. of at least 6 experiments.
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Fig. 4 Constituents of Each YMP Skin Set
[], dorsal; M, flank; W4, hip
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Fig. 5 Effect of Skin Site of YMP on Permeation Rate
of IP(a)and DFS(b)through 5month-old YMP Skin
D, dorsal; F,llank; H, hip (See Fig. 4) Each value
represents the mean+S.D. of at least 3 experiments.
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Fig. 6 Difference in Permeation Rate of IP Individu
al YMPs
[l.dorsal; M. flank Each value represents the mean
+8.D. of at least 3 experiments.
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Fig. 8 C
YMP Dorsal Skin and HR Skin

O, 1IP; [, IM; A, KP; ¥, DFS; @, ANP Each value represents the mean=+S.

D. of at least 6 experiments.
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Table 2 Permeation Coefficients of Drugs through YMP and Hairless Rat Skin

Comparison of Permeation Profiles of Drugs through 5—month—old

Permeation  Coefficient (cm/s)

IP (X10% IM (X10%) KP (X10® DES (X10% ANP (X10%

YMP dorsal 19402  1.6+02 030+0.05
flank 3.1+04  1.8+03 0.61+031

Hairless rat 54+2.4 74428 2.10+0.53

Human” 10.6 2.9 2.5

2.8+0.9
27104

16 £3.0

4.6

1.1£0.4
1.14+0.2
6.5+1.8

3.4

5-month- old YMP data were used.

Each data represents the mean =+ S.D. of at least three experiment.

a) Caluculated from the equation reported by Morimoto et al.;
Permeation coefficient (cm/s) = 1.17X 10779198 F 1. 2 73510
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Chart 1 Properties of MPD

Molecular weight 230.35

Appearance odorless, viscous liquid

Specific gravity 1.001-1.009

Index of refraction 1.470-1.478

Boiling point 121-125 C (0.25 mmHg)
Solubility freely soluble in alcohol, glycol and

oils, very slightly soluble in water

MPD Fmenthol
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Table 3 Formulation Using in This Experiments

control MPD {=menthol
™M 0.5 0.5 0.5
MPD - 3 =
I-menthol - - 3
ethanol 40 40 40
water 60 57 57
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Fig. 9 Permeation Proflles of IM through YMFP
Skin and HR Ski

O, control; A, MPD,.,lfmenthol(see Table 3)
Each data represents the mean + S.D.(n=3—6)
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Fig. 10 Permeation Proflles of Enhancer through YM

P Skln and Ski
D; = menthol (see Table 3) Each data
represents the mean = S.D. (n=3—6)
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Fig. 13

Permeation Profiles of IM through Different Thickness of YMP

in
O, control; A,MPD;ll.l—menthol(see Table1 )Each data represents
the mean + S.D. (n=3-6)
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Table 4 Some Parameters of IM Permeation through HR and Varjous Thickness of YMP Skin with or without Enhancer

Permeation rate
(1 g/fem*/h) HR
YMP  Fullthickness
Epidermal membrane
Stripped
lag time
() HR

YMP  Fullthickness
Epidermal membrane
Stripped
Skin concentration

(ne/e) HR

YME
Each value represents the mean t 5.0, of at least 3 experiments.

* Signifficantly difference from control. (p<0.05)

2 — 4 {RERDHROFTME

YMPJZ[E C i HR B2 IC AR AEF D B T A3/
SV ERHLM Lol Satoblit=a 5 v o
DREFRBBINCB W THPIZ L D Azone™ 3 ) R 5
VA YT o A DREYGRPKRESERD T X
(LWD) K2 HRIC A {EEFI O Rz &< b
MEEWZ &\ ThICEREFOEERENHEL T
WBZEERBRELTOAYV YMPIZB W TS EERIC
REXNDBRPZNEVJRED 1 D& LT EEEO
BEEREL bR %2, epidermal membrane T % J&
CHEAAA LIS T & RER IMIEIC L E iR
PEWZ L KEOHEEDEWCLEZEEZD
ndo

Al e M ER A2 AW TCH WO T HR,YMP &
FoWwFhde MWW L2 TN,
HR DR IZ (2 AE 20 F 2% 8 K1 M & L 2 8@ i 72 W
ERbhs,

Contol MER l-menthol
46 07 9% *14° 144 26
17 02 25+ 07 56+ 22°
1.8 £ 03 31+ 07 211t 65
5317 26 07 99 + 13"
- 41102 25 %03
105 + 1.0 101 £ 1.1 3407
2103 18 £ 03 13 02
44 03 51 %06 1.8 + 04"
130 *+10 1310 £ 290° 1600 % 360
3 + W 3

INETIEL T A EEN e FEEEFAL LCHE
BTHDHEVWIWMLITERD 50, EHDO DI
bhaofEOHAREL, K EFvEEE
LTHELNDICEEL P21 SEMANEZYMP
KEEAFHNEETH D, A—EKIPHBEORAT
EAAENZ &, BEESNEL, EPIC LR
WA L A BEREEDEEDH B, FOEEEES
NEFBEO D 5 FE i e # < & L BB O I
KRB ECEREFELbND, b MICH~EYFH
W ENEEED 525, b OfEFERTAED
HORNTH O FZEEHFBEEROHRLHR K
HEFFE . REZ@XCFHMERL S5 Z Lk n
LELZONL, ThbDEMbin vitro TOFHBEE
BOTFVEEE LTYMP EEike b ~DpE%
THBICERCHAEELDNR D,



1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

51 A3k

R.C. Wester, H. I. Maibach, Animal
models for percutaneous absorption,Chapter
18 of "Topical Drug Bioavailavility, Bio-
equivalence, and Penetration”, Shah V. P.
and Maibach H. I. (ed.) Plenum Press,
New York, 1993, pp. 333-349.

J. R. Bond, B. W. Barry,Limitations of
hairless mouse skin as a model for in
vitro permeation studies through human
skin: Hydration damage,]. Invest. Derm.,
J. Invest. Derm., 90, 486-489 (1988).

J. R. Bond, B. W. Barry, Hairless mouse
skin is limited as a model for assessing
the effect of penetration enhancers in
hurgxan, J. Invest. Derm., 90, 810-813 (1
988) .

R. S. Hinz, C. D. Hodson, C. R. Lorence,

R. H. Guy, In vitro percutaneous penetra-
tion: Evaluation of the utility of hairless

mouse skin, J. Invest. Derm., 93,87-91

(1989) .

P. Catz, D. R. Friend, Transdermal
delivery of levonogestrel. VII. Effect of en-
hancers on rat skin, hairless mouse skin,
hairless guinea pig skin, and human skin,
Int.J. Pharmaceut., 58, 93-102 (1990).

C.R.Behl,H.Char,S.B.Patel,D.B.Mehta,
D. Piemontese, A. W. Malick, Invivo and
invitro skin uptake ande permeation studies,
Chapter 13 of " Topical Drug Bioavailavility,
Bioequivalence,and Penetration”,Shah V.
P. and Maibach H.I.(ed.) Plenum Press,
New York, 1993,pp.225- 259

Dick I. P., ScottR. C., Pig ear skin as an
in—vitro model for human skin permeability,
J. Pharm. Pharmcol., 44,640 -645(1992).

Hawkins G. S. Jr, Reifenrath W. G.,Develop-
ment of an in vitro model for determining
the fate of chemicals applied to skin,Fundam.
Appl. Toxicol., 4, S133-S144 (1984)

Monteiro—Riviere, N. A.,Inman A. O.,
Riviere J. E., MacNeill S. C., Francoeur M.
L., Topical penetration of piroxicam is
dependent on teh distribution of the local
cutaneous vasculature, Pharm. Res., 9,13
26-1331(1993)

Fang J—Y., WuP—C., Huang Y—B., Tsai
Y —H., Percutaneous absorption of
capsaicin,nonivamede and sodium
nonivamide acetate from gel and ointment
bases: in vitro formulation evaluations in
pigs and in vivo bicengineering method in
humans, Int. J. Pharmaceut., 130, 121-135
(1996) .

R. M. Lavker, G. Dong, P. Zheng, G. F.
Murphy, Hairless micropig, A noble
model for studies of cutaneous biology,
American J. of Pathology, 138, 687-697

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

(1991) .

A .M. Kligman, E. Christophers, Preparation
of isolated sheets of human stratum
corneum, Arch. Dermatology, 88 702-705
(1963) .

M.Fujii, S.Yamanouchi, N.Hori, N.Iwanaga,
N.Kawaguchi, M.Matsumoto, Evaluation
of Yucatan micropig skin for use as an in
vitro model for skin permeation,Biol.Pharm.
Bull., accepted.

R. H. Guy, J. Hadgraft, R. S. Hinz, K. V.
Roskos, D. A. W. Bucks, In vivo evaluations
of transdermal drug delivery, Chapter 8 of
"Transdermal Controlled Systemic Medica-
tions” , Y. W. Chien (ed), Marcel Dekker,
New York, 1987, pp.179-224

Y .Moriomoto,T.Hatanaka, K.Sugibayashi,
H.Omiya, Prediction of skin permeability
of drugs:Comparison of human and
hairless rat skin, J. Pharm. Pharmacol.,44,
634 - 639 (1992).

R. C. Wester, H. I. Maibach, Percutaneous
absorption, Chaper 1 of "Topical Drug Bio-
availavility, Bioequivalence, and Penetration”,
Shah V. P. and Maibach H. I.(ed.)
Plenum Press, New York, 1993, pp.3-15

BT, IWNHE, REME, RAEE,
MARKHE, AV bFvTm Ry ot —nd 2y
b= KB4 v F ARy YD Yucatan
Micropig & B IRAEEMN . BADDS¥ %
6. Submitted.

K.A. Walters and J. Hadgraft ed., "Pharm
aceutical Skin Penetration Enhancement”,
Marcel Dekker,New York, 1993, pp.345 - 364.

MEHE &7, UNEE. ERAE, BidT,
WA, 1V KAZYVYDANTLAT oy b
EEEicH T AL DRF PO b FE YT
Ry O A — A DRED R, FEHIF, 56,144 -
155 (1996).

KEr B d o & IR
17, 77-86 (1986.11).

By v —F 0,

K.Sato,K.Sugibayashi,Y.Morimoto,Species
differences in percutaneous absorption of
nicorandil,J.Pharm.Sci.,80,104-107(1991) .



SRR F o= Z Y N— 5O E S

HEYHHROZRLMRE
CKEIAVT 4 I\AF T O BEF 2T\ F
TOEREE) =M\ —FEF A3l
BB REO E A%  2WREUTHR R
LEICHELSHE - SEROREMREERFELL
F7,
1. Human® - JL A&
(DNATO—2 /PCR#*ES)
2. bbOD 1)L ZA%E
(WEGREEFE AT HIEEES)
3. In Vitro / In VivoR (375 X~.
NoOFU7BEl. 91 ILARE
4. IRV EBEELTDIVAIVARE

5. il OERRET A
6. SRDNADKE

7. REFSH

8. TOt AR T

R VA .
R E Y

O\ Eoo-FidEE L
> SELET | &
S PAUR-Fr—RUS-TOEETT &

<, DT, HICK 0gh SOEEFRMICHHE 2

(‘*-w AIBEC Y, (WDRIn Vitroif) FFL< 5,
L3 BOZMHH DS THBEN w"
o GHhETEL,
r_.\‘/‘::s\'é&\ i

BT —ERXZRBULELELEE

1. BT aBEREEL e RSt
BEAvectorDBRBADE D,

2. $i SHumanfF B E= B UL i, In
VitroEFIVIC &K B - S ER5IET
HEIn Vitro Technologiestt & IaHEL., 3l
FHumanbBHE#EEE) A/ IS ERT R = (&
SicisEE XtV LEFE D,

H503Bio Technical Serviceld. -+ LFICTRRZ&EW

BfGEIE

FeumEERFE D) (—h T —

BAFrILL -S4

EIEE 222 METTAIL XK HAE2-3-8 245 R £ JUB-4F
TEL. 045(474) 9340 FAX. 045(474) 9341




[Gold Standard System(:d:DEE&*LT:EJJ%@EE%/\@&E@REB

1z&zIE Crg.CDISDIECrJ:CDISDIGSEWVSREEICENE T,

Charles River Grouph A EFEOERLICIIIN T &7
HICEHRTARELRED I —DEMAEEET 2B TGold
Standard System&WDIEEEC SN IS KOENMWIDERE
HEBWNV-UF U EEBCHREST TV EEEE U
ZDE., Charles River GrouplCs ([ taihIh ZimS
N=Z &ECH#VGold standard System £ES EHERD
RBEEARCLDEYAERTID LETCXAITD I E(CUWVUEL

J=DTHEWERAL LFET,
it rEmB.DMEINE
CrJ:CD(SDIIGS

VR EHERSZ: CrdCDlsSD)
v §] F B LaeEEmRCE Gold Standard System (GS)
KDEELU/LCEIE. RSN CDOREERAN TEEL /CH)
MINBOET,, BEFKNDIE, MNERKT DEZLEXE
LW EDELSICRIBLUZSEBLAOBREILGSHEZE L
ZWTHEDF LUz, 2T, Char les River Group =
RTHBE U T @D —FICHEISETWEREL I &ECH
NFEL.
Y 2 AN B (S ARTEE---Crd.CDISDIIGS.
CrJd:CD(SDIDXRICIGS &,
(IGs:International Genetic
Standard)
ERFANTEE---Crd:CDISDle
viE B OB 4 1997F1 ASEMA D KD B
vHERELWSDHE ! ERREFEMR 045—474—38340
AEREZERT 06—543—3901
PR E T 0P98—54—9925
=

b FEETIE
19964 6 H 3£ {7 @ TCRJLETTERSVol.
9No. 1 JIZFEC I AT & F L7z, GRicH L

CRJ LETTERS Vol.9 No2
ZOMEFICBT 2 CER., TEEEZ TRLE TEHF LS 0,

W L B BT L LA L E bz, B = p——
L0 e iy ® 7 ¥ ELA ‘
b T F 1T A BEAFr— IR« UR—#%RE4t
AR ik ﬁ?&g T222 REEABILREEE2 —3—8
_ HCD.
Balb/C = BALB/cAnNer HH2A5EEC VB —4 8
C3H = C3H/HeNCrj EEL045 (474) 9340
CBA = CBA/JNCrj —
DBA/? _ DBA;iNC:‘Jj fEE * ﬁ% . Ezka—_f’_)l/z - ) /\_ﬁiﬁ%*i
DDY = Sleiddy il 1 #HASHA—E v 20A

]

(FF5E

put

)i



g BRF oI Nkt et

oM (DEN4 &S Charles River Japan,Ine. TY,

FWCDONTOPRBESE. TEXE
ENEESY 045(474)9350 7 v 2 2045(474)9351
A S 2045(474)9340 7 7 v+ 2045(474)9341


yohchi
長方形


