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J=PxAC
J : Flux

P : Permeability coefficient
AC : Concentration of drug in donor phase

P=KxD/L
K : Partition coefficient

D : Diffusion coefficient
L : Available path length
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P. W. Wertz, et al., J. Invest. Derm., 89, 419-425 (1987).
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OCH ,CH;
QCH ,CH 5 QCH 2CH :
= R =
E OH .III,II/R
£ R
N R R R
\ I-Menthol / 2 CHs 8 CH, 14 CHs
3 CH,CH, 9 CH,CH, 15 CH,CH;,
4 | CH,CH,CH3 10 | CH,CH,CH; 16 | CH,CH,CH;
5 CH(CH 3), 11 CH(CH 3), 17 CH(CH 3),
6 | CH,(CH,),CH; 12 | CH,(CH;),CH4 18 | CH,(CH,),CH,
7 | CH,(CH );CH; 13 | CH,(CH ;);CH 4 19 | CH,(CH,);CH,
di-CH
OCH,CH ; = i : 3 Others
v OCH ,CH 4 = 20 |2,2-diCH3 29 | 2-CH, 4-CH,CH3
i 21 |3,3-diCH3 30 | 3-CH, 4-CH, “CHj
H 22 |4,4-diCH3 31 | 5-CH, 2-CH,CH;
N 23 |2,3-diCH3 32 | 2-CH, 4-CH(CH.),
25 |2,5-di CH33 34 | 3-CH, 4-CH(CHj),
O-Ethylmenthol (1, MET) 26 |2,6-di CH 3 35 | 3-CH, 5-CH(CH,),
27 |3,4-di CH3 ‘
28 |3,5-di CH3

Y.Obata et al., Int.J.Pharm., 198(2000)191-200.
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Flux of tramadol (ng/cm?/h)

0.5 1 2 3 0.5 1 2 3
RIEELEMEDORE (%) RIEELEMEDORE (%)

Each column represents the mean % S.D. of five determinations.
*p<0.05, **p<0.01.
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Control 40% Ethanol 40% Ethanol

0.5% MET/
Control 40% Ethanol 40% Ethanol

Surface

25

0.5% MET/40%Ethanol

12 um

Administered period (min)

Y.Obata et al., Pharm.Res., 23(2006)392-400.



ﬁuﬁ@f%u&u}zx«%wz‘z«t

Asymmetric stretching ! Symmetric stretching

Absorbance

Temperature (°C)
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Y.Obata et al., Int.J.Pharm., in
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” 0.42nm (S=2.4 (nm-1))

0.37nm (S=2.7 (nm"))
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8h
«n 8
o I-Menthol 0.5%
g i y k%
S s I y k%
.E 6 N E
S
Fy e
Z’ = 4
(V]
I= I-Menthol 2%
2
1 2 3 4
S (nm?
(hm™) 0
I .
Hexagonal/orthorhombic Contro 0 0.5 2
existing ratio Concentration of
I-menthol
Ry0= Area of peak at S=2.4 nm! in 40% ethanol
Area of peak at $S=2.7 nm-!

Y.Obata et al., J.Contr.Rel., 115(2006)275-
279.
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Y.Obata et al., J.Contr.Rel., 115(2006)275-
279.
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7K Intensity : |
Position : EMNMI/MNEBIANTEIT?

Intensity : |
Position : EMNMI/NEBIANTEIT?

Intensity : |
Position : ENMI/NEBIANTEIT?

Intensity : |
Position : ENMI/NEBIANTEIT?

Intensity : AE
Position : A&

Intensity : AE
Position : A&

Sty LEEEF R Y L Intensity : | Intensity : |
(10%5 %) Position : M Z/INEBINTBIT ? Position : fEMNZ/INEBINTEIT?
Sy EEFR) Y L Intensity : | Intensity : |
(10%55%) Position : EMNZ/INERINTEIT? Position : EMN/MERINBIT?
IAR/—)L Intensity : 1 | Intensity : 1 |

Position : A% Position : A%
SYRFUBAYTAEL Intensity : AE Intensity : AE

Position : A% Position : A%
)ERS Intensity : § | | Intensity : 1 | |

Position : %

Position : %
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Position : %
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Position : %

INEBE T, T RR204E E SPring-8EE = EE EFI SR RE R R #R &2 (2008B1855) . pp.25-28.



X{EEIFTAT77AILEIL(2)

.

7\

#hE &

m (24 nm™)

A &2.7 nm™)

7K Intensity : |

Position : ENMI/NEBINTEST

Intensity : |
Position : fEMMZ/NAERINTELT

J)t)y (%8R Intensity : |

Position : fENMI/NEBINTEST

Intensity : |
Position : fEMMZ/NAERINTELT

J)w)Yy (10%ERK) Intensity : |

Position : fEMNMI/NEBINTEST

Intensity : |
Position : fEMMZ/MNAERINTELT

J)t) (30%EiRK)

Intensity : |
Position : fEMMZ/NAERINTELT

Intensity : |
Position : fEMMZ/NAERINTELT

Intensity : |
Position : fEMMZ/NAERINTELT

Intensity : |
Position : fEMMZ/NAERINTELT

Intensity : |
Position : fEMMZ/NAEBINTELT

Intensity : |
Position : fEMMZ/NEBINTELT

Intensity : |
Position : fEMMZ/MNERINTELT

Intensity : |
Position : fEMMZ/NAERINTELT

INEE T, FER21F ESPring-8E mAE X F ARBER R EZE (2009A1787) . in press.
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