E - A2 b—)b-2% ) —IL-KZD
e B IR XD R (<B4 2 T 5T

ZE25E

AN S N |



g A2 b—=Ib-7 )] —IL-IKED
PRI SN R BE 9~ 5 5%

ZAN S N



ogOER

PN

TS
% r’y{*
{118

1 EEBeLER(MPH)B X OEEGES TSI 3
£-A Y b=N=1% )= )=7K (MEWR) DERZIIRESE
F1E  MPHOBERIRM I 254 (el oshe

$o®  MEWROHMEREE ST s RIS

#3%  MEWROIERH K
BAE  MROEEK

2 - ME WROEEIRIERRE

B1E  FE 2B 7 VS SRRSO

ELHE  (OEEEERT O 7o DY £ 7L OREEE
F2H  WEMEFEN ST A — 5 — 25 R ME WROISEKR

B2E  ANTUVRIF v bk MUERICRS 0B IRENROXE & (e

F1H  (REhRo%L ZORFR

HOH S5 LDEEZFOENR

BIE  AROEE

%38 MEWZR®D in vivo #fOGT

%1% MEWXZ® in vitro/in vivo 3£

#1487  In vitro/in vivo ZOBSHHW 3 EF IV DOREEE

28 In vitro/in vivo £k 0% DEH

F2E  AROER

¥

SE=EBR D ER

H1iE SERROE

H28 HRow

35w RO

5 | FH >C®k

13
19

22
22
22
34
41
41
48
51

53
55
55
56
62
63
66
67
67
71
74

7



_ BERODER

FF &

HEE S X5 L (Drug Delivery System, DD S) I3EMIDIH NS,
BB U C, BB ORE AT CEEEME L-3RIch s, 3T
1%, BERINCEAI N TOWAER], #7'IVEIS 5 WZEHFIORIC S, B
{020 OIREEA~DOERED 1L EDD D SHEhAAA T N, Frl- ISHEEEA Y
BINT0s606dH0, DD SEROESISEYBERICEESE bz o4 2 &
IEFEERDITWE A LELEZ AT JERERINESH (Transdermal Delivery
System, TD S) 122D X 57D D SOWE - BROFIZH-T, HEEWVS
REERRICRRE LIy EfAE T 550 L LCREBEIhTh 5, $1ibb,
RS &R ) e covlnER iz, HEE~DEWEHI I,
Fio, BT SA X0 LA 570, BREFEEDT v o —IL0tElEE
T, BEOHPIBEIITA S, X617, RIS EIC—EDMEPIEEED M
T& LHIOIRYIRSEEAE RV, D1, BEODIA VTS T R %W
BT LHIENTEL, £ LUT &BEHINADIE, BORSFEEBRHEITHL
CIHSERIRYEEDN TR AR TCTH B 8710 [ 2D/, wlluhEmfCeEb
E~OEWERO TN DICBEWLICE S 180 - TeBMSH T 28BS LT, %
Iz, BEOEEFOREREE LTI NE, Lo LSS, RBEIIARE
(k4 (R 572003 T—& LTCOBRES BT 55D TH O 1V, BEEFEWIC
b B I NABSITEET 5 LIITES, 20T EREST LD
AT RPNERMIEED R S N A DB TR TH 5, —H, §TICTDSEL
THREINTHWAS, RaEFI 2, Zras kY 19, [EgA YV VILE
K10y p=o1® g3 10 F2 b X7 7 HERS, B TETH
D, KERNEORERBEEIRSHE - IELPT0, £z, InsiddbE
THRWEEERAE T 5, LIz - T, L0 — B3O T D S{EAEITH 728
VRS & DRI A FR X A HESNVEE 1S5, ERRINEER
DS EEROE, TD SEEEOMHEDOH T OERLSMEE LHH TS,

DRI R —R, 1AV b7+ V=R g5 )T 5 U
— U220 T hoRl— g 0 1L E ORI & SRR RIS EER 4
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AW AEERTDREE SIS RKBIE N 522 BRI B P E DO R ILF —%F)
3 579, INoOHEEENVETHD, (CEROERIIMIHE 8T,
REIIDVWTOHFEI I TON TV A, —7, (EdERE W AP AR S e
IR HAEEE - NE L LITWDEECH O I - EOEIIS ),

AR EERDOIFEIZ 1960 RICR £ ©, FE LTI A FILILRF VR
ICREBINABEEY, FEEHHE 22, b5 WIEHgE L2027V
R0 20 12 E DERZRRINIID SR T - 12, S0FEREED S, & HIZHWE
HESNERA- K8 T, 1-dodecylazacycloheptane-2-one (Azone®)?8°3%, BRIRFRFE
HEMA TP BHEVIIEBES T Y L EOFT IS RERID I NS &
NIIE oz, LU, B & U TORREDOREL EIRT A &0 L ¢, &Y
APDFIZE - 723180, T D S THIFH X 11T AR ERR N (e
BIT2 b5 O =D BLU T 2 5 == (T4 B8 ) — VT A,

Z IC, AusiEERIOFRICER Uiz, BUCERROGMNE LT&€e
TEOHEL S N TV ATE OB SRR A 9 FIREMEE, o DR
FIAFED G TITHERIE TV 729, 22 T%d, TDSICEBA Y v
PARZVWEBZ SNAERE/ILERY ZE7/LEYE UGERL, S5
I ERO 7D OEFEEER B L U2 DRI W TRET Uic (B 1R
BE1E) . TOHE I CORERIOERAEL 50T LB A e
B, £ -4 v b—b—xF ) —)b—7k% (MEWR) % RH U, COHEbk
&b HEEZRDMFII SR OMBERIDRSR - INHICE ( OBEHLEEx5A 54
£%, LIF, MEWZRIIOWTEHIICKRE Lz, 473bbH, MEWROEL
KA E UTEA YiEEE 4 2 EERSSERZRISHT A (28R B LU
AT~ EE LR 82, 35), IS, BYOREEEERORIORE" "
ICEO X, FEANE—ISAERE Z NI T OB SEk S 28RS E L s
EFIVAEBEL, MEWROZSERINEESRELAET Lz CGE2HRE 8158,
X 51T, NTUVRTy MEE MEERICEONAEHDEWD) S, MEWROD
EREGEId A BB L (EESR L OBARICOWGm U GR2HR 5628, &
%12, in vitrod 5 in vivo~EEERRAE X 15O (EERER _EORRER
WZOWTIRRIZ(E 3. PITEONIERIC Y%, 3MRICH T Grkd 5,
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Bliw EHT/VExBLUBEEREERREIC
g5l A v h—)b-xF ) —)LKF
(MEWR) OERIRINEENR > *©

b FDRETIIATHIEE MR B h, FrL < A - Bk
BT SICAE~DORMbER T, FOREE L THERBOGHE & FBin s 2
%, AEBREZR20mDEETH LD, 757 il aBmd sREAIL
HlaH RIS D &\, T ORBRIIEBOIEE “HES A ST L,
NANET &A% (R 5 72D DEEI5/ 3 ) T— & LTORSEEE L T0
B0 2Dz, BENCIRYA S ERERICEEXE A 20T, BT
COFEEES O LUTEEI A0 EEL L5, —F, AE(LE Tk
PNTHIREDFERA B L, AERIFEAHEOSEEEkE Bitd o EoHk A,
L7zd¥-> T, AEEOYWESEEMOWIIIREHEESHW: in vitro SEERIC
X0iTbhs lENEN,

Barryl 3SRz AR D (RS & FERIERAL & DBEFRIC DWW, BB O
PEELTWAY AT b LEERNT, (DAEBICREL T LOWE
NREAZ b E A Lick D AidiEE RS2 b0 L, (2)AEEIERE
TEEICA DAY, ZOEFIZEL L CHEBTOWELEML FREE5bDE
ICHET B EDTE B EBRT WA, %7z, Hori ST HERSESEZ Rl W Tt
% Area 1 & Area IITHYEEL, B11 5 7 )b— 7 OIEERID D ShEEAHE
Y AEEEDH 5 EARE L THWA?Y BarryDHEES Lz, (1) O{EERE
T4 )=, Tat sy a—i, N-AFLEaly FoadiofEsn, (2)
DIEEZNT Azoneds LUT IV VERIL ETH 505 D5 EHIdHori HDArea 1
B T ICF7NFHHIGR L THWA, & 61, BERIEHIE LT, Azone & N—
AFETY Rooff»ERELEx (MPH) @ in vitro BJE@ERMH%
2| FRXY, in vivo IZBi) A3REGHIERA 189 5 C & 4% Sugibayashi &
Ik DFEINTWA®Y , 20T, FEHIIET, IhETICRHISh TV AE
RHEHEERI & 2 DFFFHZRDIEERNEE LU - #Ef L7z,
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H1E I_\%@H ODRERIRIDIEL 564~ 5 78 4 [EAERD
%

M P HiZ ORISR TR E b, RICREEEOEFEE
HICIIWHDIEITH 5P , BIfE, HREEE, LRl LOEFFRFIILESHVW O
TWaAD, BRBEEDERENFELEMLTHWAYY , 7, Bibickn/bE
TRAD3 Y ha—)U RIS VWO BEBRONEY £ TMPHD
TDSILOERHTHHEEZ, hiEFLEE Uiz, MP HIZFEEREDIE
ST, /KAHOEWEYTH 5, ZDREENE LU LY 35 A —4 —
% Fig. 1 W9 08ERNCIE, 2 -4 > M=), Azone, &) AT VIVERT Y+
J K (Sefsol®—318 (§-318) ) °", =% J—Jb, Isopropylmyristate (IPW)
DM, BXU, hoofhs, f -4 b—=vdxy /)=, IPH &y )
— IVOFHZRICOWTHER U7z, RAEERNIEH BRI N3 23050 5
nTky, P, £ -A U bIUETIVT 2 F LY BXU TV Ia T 2SS
F b U LSY ) Azoneld5-FU*® BILUMP H?*®, S-31813&/#% ¥/ X)) 50
I8 ) —INILTA NS VA=Y BLUT 2 v F ==V, TP B=a5
U ML B OV THE I N T WA iRk UicHori 5D5BEETI, =% J —IL,
S-318iArea I 12,2 -4 > b—JU, Azone, IPH (FAreall IZBd AIEERITH 5,
Azone DIAAD{EERNIEEER S 5 W MHEROZTNME LGRS LN TWAE
DTH 5, 148, Azone 1IEENREZFTET 570D positive controld L7z,
F7-, BB (negative control) & UTIZMP H/KE# A H\W\ . Table I.1C
FEMZH WM P HE LU EERA SUOBERBROMRZE R T,



« HCle3H,0

mol wt : 376
mp :200°C
pKa : 9.85

Fig. 1. Chemical structure and physicochemical properties of morphine
hydrochloride ( MPH ).

Table I. Donor Compositions Used in this Experiment
1% MPH in 5% 1-menthol /water

1% MPH in 3% Azone,water

1% MPH in 5% S-318, water

1% MPH in 40% ethanol ~water

1% MPH in 5% isopropyl myristate, water

1% MPH in 5% 1-menthol,~40% ethanol  water (MEW system)
1% MPH in 5% Isopropyl myristate, 40% ethanol ~water




BEEEERRIHENENT VR 5 v MEEREHERE S LU 2 —F v 2o N—{il

TIVEHWS in vitro HEICE D779,

ERS

MPH permeated ( ug / cm? )
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wn
o
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[o]

[&]
]

o

INH,0

—o— 5%I-Menthol
—a— 3%Azone
—#— 5%S-318
—a— 40%EtOH
—— 5%IPM
—e— Control

MPH permeated ( pg /cm?)
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o
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BEFEROFER%E Fig. 2 1TR

IN 40%EtOH/H,0

—0— 5%I|-Menthol
——o— 5%|PM
—aA— Control

2 4 6 8 10
Time (h)

Fig. 2. Effect of several enhancers on the skin permeation of MPH.
Each point represents the mean and SE of three experiments.

(EERIDEULERR (Fig. 24) Tlid £ -4 >~ b—IbE Azone 2MZIEFEIRED
BRWIRAR LTS, Azone TIIEWS 74 A1 LOEIE I Nz, S-318IC HHIE
IR WVEEESIERA SRR LS, =4 ) — VB X TIPUCIEZ DFEIIEE N H D
TH > 12 MBERDGHE Fig. 246) 13 % Ot BIEREO10ED 2 r—Ib
TRd. I SHHOHELSIS L -4 v b—=Ib+TF ) — IV TR THEOHER
DR SV, BIEERIDONEA/KEW (negative control) "HOMP HZE
BEEEEAT. 1pg/cn®/100) 106 B EE(fEELh) & LTRL, Hild 5 &, (EEH]
BUMCIE, £-24 >~ =)V ; 31,2, Azone; 29.1, S-318;10.9, =% ) —Jb; 4.3,
IPH ; 2. T& I8 5 7o, — 0, (RERIBIRAR T, A2 b—Iib+x5 ) —)b;144. 4,
IPU+x4 J—)b; 141, &5, -4 2 h=)bExy ) —ILOHHR 7750
HMEWERO{EHESERIL Sugibayashi 54 Azone EN— A F)ILEBY K ED
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DEF TR/ R ® ORIL. SRE T, WEITHE SN2\ A IREFIDORHE
b ERla 5D TH -7z, Azone IHEERIE LTEE CTH-> THERMFIE LT
FERBINTWEW EAEEZ 5L, MEWRITERKIRERE UTHET
XHEEZ LN, TI0bL, -4 2 =W Sy THIP 7 ) — LB &
LTHHZINALDTHY, =4 ) —UizngGEERERE LT, $-EcqH
WOERSEMIE UTESEHENTWA, £ TRIZ, MEWZAXMPH
VA DD U T bIEBEDSIERA R IC>W TS LTz,

R2E MEWROHEBRFEHIERICHT 5
PR R R

TDSUICE B A Y vy MOKZWERNEREBEERARNS 5, BELLIN
o, MED_EF-PIUBFAED BB € 721, BB Z—EIF > &0
WETH 5, BEREEHAEICEEEOEORNZ VY DX OBEHICK 5, £
C CMEWZROBRTAZBVIE LT, AETIIERSERAE S-SR LU, &
WIMDEEN, STFEBIUIEE%: Fig. 3 1R8d, NC, NFEXIUNLIZ
IV LEERRL, ATLIEBTayh—, CPTRT vFAT7 Y KR
FIEER, 2 LTV [ NidERAHSSAIT, I bBERTHASTY
LIETH 5,

GRS DR 3l 5 s LT, —iRIC, RIETIT-7ck 9
2, BYOBERIE EEA T v b o— ) VERNTHY S () & UTETAE
DHEWLNTWA, L LSh s, (EHERICER S N ol CREEIICER
WIS Ul & ZICERSIDE SN A D ENITOVTIE, R & DR
TR BRIGET B, £ I TAETIE, FWOTD S{koTliEE: (Feasibility)
24 % o DFEEE U T, W% 15 5 ToOICES Ry MESTHERE (A«
WA EE LT



NO,
OH
OCHZCHCHZNHCH o

H H3
H3CCOC COOCH,CH,N <
|

HaC™ ™~ CH,

H CH,CONH,
mol wt : 516 mol wt : 266
Nicardipine hydrochloride (NC) Atenolol (ATL)
NO,
H
CH3 G
HSCH, - (’:————c NQ H3C0O0C l l COOCH;
H HOOC™ H HsC ™S~ CH3
H
mol wt : 217 mol wt : 346
Captopril (CPT) Nifedipine (NF)
NO,

HsC
H3C> CHooC COOCH4
HsC™ - CN
H
mol wt : 350 mol wt : 385
Vinpocetine (VIN) Nilvadipine (NL)

Fig. 3. Structures, molecular weight and abbreviations of drugs used
in the experiment.



Ao BROFEKITILDRDT,
A..o= (MECXCL:o:) / (PcXS) (1)

CIT, ME CllEHOSyNEIINFEREE, CL .. 3BYOLEs VTS
YA, PliBYIOEEEETH Y, SIEER] GkHAHWVIIMEWR) 106445
BYIDIBBRE Th 5, (1) FAHDSTME C X C L oo DI EShMPEE %5
BICOITAEISZR AT IR, [f5918E (Pcx S) I3EFICAfRx Hz &
& OBANIERES /- Y OREEEE, J73b S BEAHRE NS ) OR A BHEEE

(Jmax) TH B, Arca DVYNEXWVEEEYD Feasibility (3L K5,

ik, FBETIE Ao 125 Feasibility fMli%EHLHDET A0,
b~ OMERREHEEEA O T in vitro BEEERA1T- 77, WRICII/KIEHK S
HWVIKESERE Wz, FRICH U -BBEYB LU0 0OBEEIL, 1%UNCHE
W, 1%ATLER 1%CPTHE®K 3%NFEER 1%V INSEERD
JU2%NLEEH CTH 5,

Fig. 4 ITHEEROZEEART, Table O I3 5B 5 A RIRYD
ME CHELUC Lo, BEAEROEIIG NI P, 3TCICBITAMEWREB X
VIR IR DFERNE, X 512 T naxBLUA D EEERT, 7272
L, BEsEOBEHICIL, Fig. 4 D128 O 2405610 75 7 DI E 2V,
ZOERE LT, 2EHELETHEEOET 774 LRTHY, FEFEILE
BIELTWAEEZEZONATIDHDTH 5,

Table II.D a) CRdfE,, d7HHECPTEVINDOME Cidid-Z9 LK
- D THEABRSEOEENTEEZREHL e L%/, VIN
ENLTIECL .o JEATRENT WIS o Fofodd, SGRICR S A I ERTHER
B L UMt OISR 7 — 7 2 SFEIC L D KD,



Drug permeated ( pug / cm?)

2000
196NC
1000 -
0
0 6 12 18 24
500
39%NF suspension
250
0
0 6 12 18 24

10000

5000

120

60

0

0 6 12

[ 196ATL

18 24

T9%VIN suspension

0 6 12

Time (h)

18 24

3000
19%CPT
1500
0
0 6 12 18 24
100
2%NL suspension
50
0
0 6 12 18 24

Fig. 4. Representative permeation profiles of drugs through human
skin with two vehicles : water ( closed ) and MEW ( open ).



Table II. Pharmacokinetics, Permeation and Solubility Data
for Estimating A:.q

NC ATL CPT NF VIN

NL

HEC (ng/ml) 20 200 31* 15 0.8 0.5
CLio.(1/B) 23 11 48 21 43" 50™
Literatutre  58) 59, 60) 61) 62)  63,64) 65, 66)
P. (cn/s)

Vater 2.6x107° 5.3x107° 2.8x10°% 5.6x10°% 1.1x10°® 1.3x10°°¢
WEW system 3.0x107% 1.3x10°° 2.8x10°¢ 8.3x10°" 1.3x10°% 3.6x10°°
Solubility®’

Water 12.Tmg 25. 8mg 138mg  6.50ug  5.00ug 1.33ug
MEW system  319mg  267mg 992mg  10.4mg 1.3%mg 5. 23mg
Jnax(ug/h/cn?)

Vater  0.12 0.49 13.8 0.13 0.20  0.006
MEV system 3400 12440 10049 3L.2 6. 45 6. 84
A..q(cm?)

Water 3966 4569 109. 2 3120 169.6 4018
MEV system (.14 0.18 0.15 13.0 5.3 3.7

a) Mean plasma concentration with ordinary dosing.
b) Estimated value.
c) mg/ml or pg/ml.



MEWZRIIMP HICHWHEE LR, 6 EEEREZSERZIRIOH LT b
BESERAR Uz Fig. 4) o ESIKBONIA o IZVTHOEYIIBNT
b, HEICERTAmEE U THUNSIETH -7, THRTD SEFITH
575 FIWRF—T7S (b—TFxA 33—, MBSV VILE REHE) 13 40cn?,
Zbay—LTTS® (HEF A4 F—, =bus Y&y E8) ¥ 10cn?
Thb, 77V FINT—TSITPPREDTIIHEHDD, iy, TOkZxX
LIFChUIER LRSI SWEEL o5, Lo LSS, JITEHELHN:
Ao SHEHBOEITNT UCIRER & I8P R RIREE TR LIS S #R U7cE
BDHDTH 5, EEORFITIE, FIULDI-bOESTPTF—THAL, X5
ICIIREERENRME N T WA, iz, EEPINIRETIRISVWOTERIRO
Y DBRICANIL TSI S50, £0C, NCEEFIILEYLE L,
bt FeF 7o bEibteibo—2Z (150~400cps) % 105 DEEETM EWRICEIL,
b RSB X ORE VA FWT, JHERRSRMA TN C DRE SRS E % HIE L
fc&b A, Areq 1F Table MITRUZEOKI TREZTHEMLZ, Lo L, 20
ICBEUEICAED, AL 0N 100653EMUTH, NC, ATLEXUC P TTI3E
RlDOKZ X% 40cn? LI IR T EDRIFETH 5,

IT, BT LT D SAED Feasibility % A... CTH#E4 5L, NC,
ATL, CPT O Feasibility Id&<, JHUTHATHIOEY, NF, VIN,
N LidED - oo KIS BIEEEL SIS XL SIS, A B kIcE
9L, BEIZBNWEITH S, COIENDL, MEWROEHER]E
LU CORIED SR DRI PRt S BR LT 5 T EAVRIREI Nz, £ T,
F DRI OWTHET LTz,



F3E MEWZROERHOER

FREEE—I—BEGE Uiz & &, EHIREEICET 23R DR & B,
dQ/d tid Fick OF 1 ZEAIZHAWT, KX THEINE7,

dQ KCvDA
= (2)

dt L

C T, KRR L REROSIRM (B /25D , Cv [3ERIFD
ZRVIEE, DIZEYMIORE TR, AlRYoOBEEERE LU CLIZEE
DEHTH 5, dQ/d t#Cv BLUATIERL, FKEFEEE4BAEY -
BENHRESc 0 OEE Lo b DAY, BIE TR ULIZPcThH b, 91b5, PcldD
BXUOKICHBIL, LickHAH 5,

P. = KD/L (3)

Li3[E—DFEEEM % W IcEEBR TIEIRE CELT 5 2 L3V, £/, D
FE—D (R BEFTiE, T8 (M) OBIEE LTHRY I LORRETIR

DX TRENSY,

logD = —C; X log M+ C; (4)

TG CL BXU Cr BWEETHS, 70bh, MOEEELWEDEHW
THERERAIT, Pc 2BHLTCKISHLTT vy T EDRRD
Bohblid Thsb, Hatanaka ST VAT v MEHEEL L OITREROZR
WAFWT in vitro BESEERAITY, KEHD S ORISR IIROEE
BT llENns I EEHE LY,



Pc = 478 X 107"Kow® %% + 8.33 x 1072 (5)

TP OB cu/s, Kow 134T 5 J —IUIKDBRETCH 5 R
ELT Kow ZEHLTWADIY, —CHERIIA 7 ¥ ) — IR OIS
PRI BEEELZ ONTVWEIDTHEY, %7z, Kow 3ERMLE, A7)
—ILEIKITH T 2 2BDERBELL L ZZ s lzd, (5) RTIE ol H
WHNTWA, £2T, (5) ATEINSEY T 7%RL, COEERICIHE
T TRIZTEEYMOT— 5% 7oy ML, 7KEED SMEWERA~EEH%
EH UIBE0REROBEHN 5, MEWROEEOBIEE: > EE Ui,
72720, (5) KBIANT VR T v MNEEREHEEE AW -SSR 5 /-
bDOTHAI2D, FIEDL Mg FELZAW/ERE CTRENRSI NS, %
Dfzd 6 FEREERARICOWTIE, NT VAT v MEEREHEEOEER b7
W, Pc ZK$ic, 1o, A7 5 )=/ ERGEEEAEHT 572010, &
BYIDA S & ) — IS BB %IIE Lz, Table MIZT vy bTD P,
A5 )=/ IK BT A% ) —IL/ MEWRSEREOEIE TS,
X 512, Table MODfE#% Fig. b & L TRLI

Table M. Permeability Coefficient via Hairless Rat Skin and
Octanol/Vehicle Partition Coefficient of Drugs
MPH NC ATL CPT NF VIN NL

log Pc (cm/s)
Vater -7.4 -7.6 -6.6 -7.0 -3.8 -5.1 -5.2

MEV system -54 5.6 -h1 -51 -2 -56 -H7
log K

0/v -2.63 -0.99 -0.30 0.18 3.35 3.56 4.15
O/MEW -2.63 -2.39 -1.32 -0.68 0.14 112 0.53
0/V : Octanol/water partition coefficient.
O/MEYV : Octanol/MEV system partition coefficient.




logP(cm/s)

MPH A
NC

log K,

Fig. 5. Change in relation between partition coefficient and
permeability coefficient by alteration of vehicle from
water (closed) to MEW (open).

Circles, lipophilic drug ; triangles, hydrophilic drug ; solid
line, regression curve reported by Hatanaka et. al.

Fig. 5 @ closed ¥ »ARIUIZKEAR] open ¥ »HRJUIMEWHRERIERL
TWA KBS 5 WIKICSEREOZEY) MPH, NC, ATL, CPT, LT,
Ik % =f4, NeEstkn®®Y) (NF, VIN,NL) 2hTELIZ. 75 7HD
Higd (5) XERLICHLDTH S, KERIEHWEZD Y vHIL (closed)
B IHEORIICETE L T\ A0, EFIEMEWRIC U7 &RV (open)
375 7OHRIEE > TWVWA, T1UbD, DT T 74 5MEWRIIZKEHR]
I, DEDIERDH 5 EHIEICIE - 12,

O7KIEHERIID P K& (IS £ 5,
QREEHEEMD P RS 5,
QIKIBHIEMDK 2 b3 NE TS5,
@NEEEERMDK%2EH LCETFEE 5,



S HICMEWRORE UT, Q7KEERNZ A~ 7KIAH R DIAIRE % B h
ORE, By CIIBTREIC PRI A E8BIF 55 (Table IT)
NODEREX LI, KEEFHWTEET 4,

SOLs /SOLv X D
Jmax:PCXS: L XS (6)

T, SOLs BLU SOLv I3 ENBIER L UERITOIRYIARE CTh 5,
RO BB M EX ISV EET A& SO0Ls,/SOLv 132D EA, T8
SRR, K E RIS IENTE™, F/z, SOLs HBRUDIIERE IIHERIR
B S EBMIOHE TORE 5 CThH 5, MEWRII@DREHA 5, SILva LR
SEBEIOPc ZRLERBIITTHAH ((6) N, TOEMNEII7KZMH:
e Ulsatmcb Lic (O, @) . (6) X SOLy i3 S &&
Rz onshs, (6) KKK 5,

Jmax :SOLSXD/L (7)

Tithb, EFIhORYERFE (SOLy XU S) O EREETIZK (SOLs,/
SOLv) D E X UMEME 73 - ThrX h, A OEIZ—ET S0Ls 12155,
Pcid DK/L THADT, IBAEHEERUMDOL ST, SOLFRLPc ORVDAHE
K&, CLAEIIOIE-TW5E, —FH, /KBTS bPc bIFMdT 5
Did, MEWZRA, IhoOEYOBRITEIC DD S, LA LOOIER%AE
LTWAHTH 5B,

AR U7z & 912, Z B RO H e\ ER K% a8 L
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Fig. 18. Simulation curves using the eight sets of coefficients shown.

Conditions : Nos. 1-4, constant product of A and D, and other coefficients ;
Nos. 5-8, D, and D ., varied but ratio and other coefficients constant.
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Fig. 14. Simulation curves when one of the six coefficients is varied.

The varied coefficient is shown above each graph. The other coefficients are
A=30, B=0.4, D,=2x 10", D=5x 10%, D_ =4 x 10, and e, = 0.01. Doited
arrows correspond to variation of a coefficient.
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Table IV. Donor and Receiver Compositions Used in this Experiment

Drug Vehicle Receiver
¥ it EW VEW

MPH 1%Sol. 1%Sol. 1%Sol. 1%Sol. Vater

ATL 1%Sol. 1%Sol. 1%Sol. 1%Sol. Vater

NF 2%Sus. 2%Sus. 2%Sus., 2%Sus. 40%PEG

VIN 2%Sus. 2%Sus. 2%Sus. 2%Sus. 40%PEG

Sol. : Solution. Sus. : Suspension. PEG : Polyethyleneglycol 400
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Table V. Kov, Cer/Cv and Prr Values of of Drugs Obtained from the
Experiment (Expressed Logarithmically)

MPH ATL NF VIN

logKov

w -2. 53 -0. 30 3.35 3. 56

MW -2. 46 -0.31 3. 07 3.49

EwW -2. 78 -1. 30 0.41 1. 56

MEW -2.63 -1.32 0.14 1.12
logCer/Cv

W -1. 38 -0.72 0.59 0.98

MW -0. 61 -0. 032 1. 60 1. 87

EW -1. 17 -0. 96 -0. 78 -0. 41

MEW ~0. 66 -0.13 0.21 0. 35
LogP rr(cn/s)

\% -7. 38 -6. 54 -5. 07 -5.21

MW -b. 86 -4. 96 -4.92 -b. 63

EW -1.12 -1.21 . —6.92 -1.18

MEW -b. 36 -b. 08 -b. 44 -b. 62
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Fig. 15. Observed values and fitting curves using the four sets of
coefficients calculated.

Simultaneous fitting was done for P.-K,,andC._/C ;K.
Dimension of diffusion coefficient is cm? /s.
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TableVl. Ethanol and 1-Nenthol Content in Full-Thickness Skin
after 8-hr Experiments

Content (%)
Vehicle Ethanol 1-Menthol
MW 3. 00. 3
EW 3.210.4
MEW 8.6%0.1 b. TX0. 6

IRI(EERI DA LUBIEISN T A FREBE T 5720I, BEERIL
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TableVl. Approximate Magnification of Parameters to W

A B D. escDe Deo
MW 3 — 25 4 0.5
EW — 0.5 0.1 2 —
MEW 3 0.7 25 60 0.5
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Fig. 16. Chemical structure and physicochemical properties of
isosorbide dinitrate (ISDN).
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Fig. 17. Effect of enhancers on the permiation of several components through
hairless rat and human skin.

Each point represents the mean and SD of three experiments. W (@), EW (A), MW
@), MEW (O).
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Fig. 18. Time course of H/R in each permeant.
W(®), EW @A), MW (3), MEW ©).

Table V. Approximate Ratio of Cumulative Amount of Each

Component Permeated over 8h through Human Skin
to that through Hairless Rat Skin (H/R)

Vehicle Component
D;0 EtOD I SDN 1-lenthol
W 1 1/2
MW 1/30 1/8 1/2
EW 1/4 1/3 1/4
MEW 1/2 1/2 1/3 1/3
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Fig. 19. Effect of enhancers on the lipid leaching from skin into the donor compartment.

Each point represents the mean and SE of three experiments. Hairless rat skin with EW ( &),
hairless rat skin with MW ( B), hairless rat skin with MEW ( @ ),human skin with EW ( A ), human
skin with MW ( ), human skin with MEW ( O).



Table IX. 1-Menthol Concentration in Hairless Rat and Human Skin

after the 8h Permeation Experiment

Vehicle 1-Menthol Concentration (mg/g)
Hairless Rat Human
MW 33.8 8.5
MEW 12.9 17.4
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Fig. 20. Simulation curves based on Eq. 6.

Product of C  and P, , proportionality constant in Eq. 6, is
assumed to be unity (1 ug / h per cm? ). A and k are assumed
fo be 5, 10, 30, 50 and 100, and 1.15, respectively.
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Fig. 21. Predicted ( ®) and observed (O ) plasma concentration of morphine

base after application of trial TDS (4.9 cm?) containing 12mg of MPH
in rabbit.

Each value represents the mean and SE of 3 experiments.
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Fig. 22. Predicted (® ) plasma concentration of morphine base after
application of trial TDS (16 cm? ) containing 30mg of MPH in
human and observed (o) plasma concentration of morphine
base after application of MS CONTIN® tablet containing 30mg
morphine sulfate in cancer patient.

Each value represents the mean and SE of 3 experiments.
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Fig. 23. Time course of plasma concentration of NC after intracutaneous injection
of NC (1% NC in 40% ethanol / physiological saline, 200 pl ).

Each value represents the mean and SE of four experiments.
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Fig. 24. In vitro permeation of NC from the SOL and the GEL through the skin.

Each value represents the mean and SE of three experiments.
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Fig. 25. Time courses of plasma concentration of NC after topical application
of SOL and GEL.

The concentrations are normalized in application area of 1 cm?. Each value
represents the mean and SE of four experiments.

Table X. Comparison between in vitro and in vivo Permeation Data

SOL GEL
Pvir (ul/h/cmz) 23.3 1. 48
Pvivo (ul/h/cmz)
Observed 0.103 0. 015
Estimated 1. 56 0. 78
Concentration
in skin (mg/g) 411£12 4.3%3.5
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MEW 15%HPC in MEW
Ref. Appl. Ref. Appl.
30min H93+32 122+27 1207+111 1036194
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Ref. :Reference site. Appl. :Application site. (Unit : mv)
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Fig. 26. In vivo absorption of NC from 10% ethanol via stripped skin.
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7z, b FEREERWCFERICHER S IS A0 £ LI RERRSEE
BEEY 5 —HiT /WRESEEAEICER BN LE T
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B HFBHF, BAEBITF BREET ELEFEREEAY: BEAAELF,
15 NP RFEIRIFHE, REEMRFESERE V7 —8FEL BLU
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HRENER (MPH) 3ERHEBRTE B , ERFoFy > (NX) 1
Y=, =7V (NF) SRBEEETZE R »oEA L, A7
TYII (CPT) 3= (B , =3y (NL) 3ERELTE B
W=7V (NC) IZHEFTE ), 77 /u—Jb (ATL) i
MEERTE B, EvReFy (VIN) EEERETE B LU=
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R IHDEEETIE (0 2 o RERBA L CER L/, CPTEEDI:
WHOEIET NIV, N-(1-Pyrene)Maleimide (NPM) IIFPEEETEE BOAH 5
AL, 8K (D,0) WANVIHLS, =5/ —)b-ds (EtOD) 37
Ry FALEDSIBA LTz, ZDMOEIRIITIRER S U  Id5sikik s o
< b THZBALTHW S,

2. FEEEMW
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3. FEDFEE

ANTFT VAT vy NOIEEREAE R FNIVEY —IuF Y DL (R T 7 —ILP
TR, A EASIEE) BT (50ng/kg i.p.) , BEEBRAOELONERCS
HETHL T EY, B FHEED X OTEl%- U U BRIt LTz,

b I RERAEAAEREE V¥ —IcB\WT, IR



SN/A3—TAF DEHD DAV, ERERIE T, —20CICTHREL, #
BRBERA#AS TR T4 A LT, [EH2T50umicFHRI Uiz, UYL
TRERDA IR/ EZBEHA L, KW8IHR Y —5 — Tl L CEE%iT-
foig, FEBRCHER Ui,

4. In vitro BEFEER

In vitro @RI I0kumura & DHEE S ITREVIT - 1. POITCOIKATER
S B ESHAEERS0. 95cn® D 2 F ¢ L N—HhBl IVICEIE A B, L —r S —
D& IUTIZKSD BWVIA0%R Y =F U v 5 ) a—IW00ER%E, K+ —flo+
NIIERAR S U IEBERAE chThl. bnllA 7z, FH—IZdBBITE U
TRERIUEER R Uz, FF—BLU UV Y——HIZiIER ¥ —~ vy KX
J—F—% AN, TTRFyIAI—5— (RIVFRI—-5—-MC301,
P v 7 ZA0R) 2INTEEIHE, 1200rpn THREE Uz, SN L v —
—{l S AL, AR U Y — 3 —#E kb 5\ 0NI0% R Y =F L 25
a— JVAQ0VAIR) %A LTz, RS ERYE &Y, -4 >~ hJb, D,0d
AHWIE t OD) @O FF—& Uy ——DEEENSIMELLEICE 5 X 5 IJFH
(_,7",:1 13) o

CPTHRBLENTS A = —%E LT WIcHFRICHWIKIZETESR
TRTILL, BEBAIERIE LT 1 mMOT7TRaVE VigsXU'EDTA 2N a
ZMAIN® , /o, HRERRI 2EIChIZY, JoKkERWTEEEER
L7

NC, NFHXLUNLIZEEL TEREIT- T

P, /KEEtERdERsE LCER L, Ly —3—=iZidk%, TeEtEms
e LCEEL, Vy— 0% AR Y = F Loy a—bafER L

5. BEEOHIE

a5\ 4-A v b-VOEEEEK, MEWR, 18/ —IUKEBEb L
Ci3A Y & ) —ITIA, 3TCOEREHC2ARREHERR U Tz, IRICH~ 6D
[ TZD—RA L, KOBSRFSE)a—2A A VTS5 74T —(T K



IXTy THREFEWER)) T, 28 ) = BWEA 7 & ) —IVESUEEDEAIT
FR-204 2750748 — (BELT74VLER) THEE LI, BREKE
A5 ) —IVTEHTTRRL, €8 Ui, PlsORYIEEZIARE - Uiz,

6. EMOEE
C P TIIHOHEEAER L CER Lic, SR mOEE L7, LiE100ul
BEUUDN PMT & b viawks0ul% p HT. 4V UREEH 20 LIRS T L, 1ERE
15T, HecED—EfFZHP L CICT 754 L
N LB TER Lz, 582016 XU200ue/mldONT A & J —)VEE
#100ul% p HY. 0V UEEEEB2nLITNA, X 51T, RN ¥ ~FH Vi (1)
2ml % MNA 7288, 16 iiREH U7z 282 L C L/E% & 0, S50 MR
L, CHUCEEREZ A BREE L/ bOEZHPLCIZT 754 L,
ZDOIINIFENFBED A ¥ J —IVE A THEEL, =ik LEo—
WAHPLCIZTS5A LT,
HP L COEEXLIFIIRT,
Rr7 LC—6A (BEENFERGER)
wmHZs :SPD-6AHLCIERF—5 35 (BAEEWEETERD)
F—yE: C—R6A
5 Is : Nucleosil 5C;s (Macherey Nagel#t) 4.6%250mm
HP L CEESM% Table XUIR L7z,

7. EtODOER

EtODlzA 27 a< /57 (GC)TEE L, 100ulDFEEN—EED
n-propanol (P9I &0 E/K100u 204, =ehig, HE1ul%#GC(GC—6
A, EBEEWERERD) 127754 Uiz, BIESME, 75 L - Gasukuropak 04
(BEEWFR(ED ), 715 LIREE:140°C, A P =7 ¥ a ViRE:180°C, Kds
IRFE:180°C, F+ U TAHA:N,, fHhek:50ml/min,

8. D,ODEE



D, OBEEIFABI O EET (IR-450, BEEWFH(BR) T (-OD] &
EEAQIE L8, ChdSE t ODEBES® (—0D) £&EL5I%, D, ORE
IHE L CRD 120, (—OD) OEBESRML, =V : Ca CF., JtleEst:

0.025mm, A > K : B30 X 4nm, HRHEEL - 2516cn™ '

9. -2V hILDEERE

-4 v F-UEGCTER LIz, ERIC—FED -H)VR v (REDZ ST
RED UAFY V44, B EZgEEE1u%2GCIIT75( Lic, flE
&L, HS L OV-1T(GLY A =2 (R), 415 LiEE:130C, 1~ P 27
3 g VBEE:160°C, MHEHERE:160°C, F+ Y TH A :N;, bis:50nl/min,

Table XI. HPLC Conditions for the Anmalysis of Drugs Used in this

Experiment

Drug Hobile phase Detection(nm) LS.

MPH  AN® :0. 1%PA™ (35:65)+bmlSDS*’ v 230 NX

NC  AN:0. 02K potassium phosphate Uv 240 NT

monobasic(60:40)

ATL  Methanol:1%PA(60:40)+2. 5mMSDS Ex. 280, Em. 333 _ d)

CPT  AN:0. 1%PA(47:53) ~ Ex. 340, Em. 390 _ d)

NF  AN:Water (40:60) UV 235 NT

VIN  AN:0. 1%PA(60:40)+5mMSDS v 229 p-hydroxy-

NL  AN:Wter(60:40)+1%PA5. 25ml1/1 UV 254
+ammonium phosphate?. bg/1

+10%tetra—n-butylamnmonium
hydroxide 10ml/1

benzoic acid
hexyl ester
NT

a)AN:Acetonitrile, b)PA:Phophoric acid, c)SDS:Sodium dodecylsulfate

d)Absolute calibration method was used.



B2 SEBROER

1. SEERHEl

Wi,/ )LE R (I SDN) dRERSTE 6 boft5xni, Y
AVUA 2, AVATa— B VIR TEE (B »OoBA LY,
ZDMDHIRIIE 1 1. LR DAV,

2. S
B2, LFEUbDEHW,

3. BIEDHE
BB 3. LRIRRICIT - T2,

4. In vitro B=EER
F1f4. ERBRCLTIT-

5. KREFRYIEEOHIE

PR EERE TIER, FOg4 ket U TEEICHSE Li-3Bebrs, hgE s %
& Tz, BIHLERERS0. 5en? ZHT btk X BEMER, S5 THIN 2 XS5,
BAEA (ATLTIIPREEZSER) A ¥ ) —VEK 2014, KET
FEIFAX LT, Jig, FEEEOHPLCIIT 754 Lic, BIETEE
HIEOBELIL, 0. 95cn’ DIEHEEOEENER, 85 CHO 2%, N
BLUBBORYAET A ¥ ) —)bisik (ATLTIIHREZEEEN) 2l
ZFMATHREIF A X%T, FEIVR— bOLEEEAWTIER L,

6. EEHRy /) —IBXU -4 v MIVORIE
5. EEIBEIC U TR EA TR EESME L2, 0. 5% A 7 J —IL,70. 1%
-FIVR /DA FY R LI0EBE RS (Branson, BH-12, < b}



) Ui, #ER, %Ly, =4 ) —iGC-TCDT, £-A U
1Y, LREBRCLTER LTz, BRESHDOFEENL 0.5% 4% ) —L,/0.1%
L-FNViR v S I F T ICBEIED TS ) —ivdH BT -4V h-IVEBRINL
7zb D%, (. 95cn® DEFHEZREICIABEFIEEAITV, EbBO_ HEEFEA L
THELI,

7. BEEL O OIeEEHIER

[ SDNEZEFIWER] 6%4-4 > bV, 0%/ —bb LLI1d5%L—
A b-IVA% S J vk (MEWR) ) A~ DfEBEDEHESEREINCH
TE LT, ZaEERE 2R LT, ~NTUV My FEEDL LITE FEESR
=D v ML, FH— ER) BV Y— = (k) OeE%, EE
Balatg 5, 10 BXTF 3043, 1, 2, 4, 6 BXU SEFEICEID £, HifziZ, [FH
BEDERIB L UKESEPHITIE LI,

8. AEEY— bOFR

BEYALEEREL. ben? D/ N—TBIVZ, b FHBAWVWINT VRS v MNEE%,
BEFAERENC L T=w v L, BIUNIKERE Uiz, AERBEPE TIZE,
EEE LR A BRERE Lz, AEEEEX T REORITIKOBEE /a8 L7t
® Ervy bCHERBEZRHEEL.

9. AEEREOMH

HEREH o OIFEOMHIIknutson 5 DHREIZRE - 72120 FEE L /-AEE S
— Ay ) —)-7aatrVLERQ D 1olicB L 5 AEEE e %1T1-
1o EIEDERFE 20TV, BESDY, BERZO lulxd Y, ERKGR T
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11. EYDFEE
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