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Fig. 1 Structure of the skin (x400)
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Fig. 2 Chemical structure of ufenamate
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Fig. 3 Concentration-distance profile of drugs in the skin by

infinite system
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Drug activity

Fig. 4

Drug concentration

Relationship between drug activity and the drug

concentration in vehicle
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Fig. 5 Concentration-distance profile of drugs in the skin by

practical dose
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Table 1 Formulation of ufenamate used in this study

(W/w %)
Oil system }X%V? Ei?;s:]igl
ufenamate 5 10 5
liquid paraffin (LP) 95 90 —
polysorbate 80 (TO) - - 3
water — — 92
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~— bt BE IR o T,
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Amount of ufenamate (ug/cm?)

SC epidermis dermis

Fig. 6 Effect of concentration of ufenamate in vehicle on

penetration amount in skin
Ufenamate was applied to intact skin for 48 h with infinite system in oil

system : wm, ufenamate 5 %; =, ufenamate 10 %

The data show mean + SD of at least 4 experiments.
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JEIZ 48 WMIEH L &, vz ~— "M PITHREIN
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~— hE, BARAEOAESTERELEENEY O FZEBE L D |
L7 —MHICEMPRZBR LT B X D,
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o | —— —

SC epidermis dermis

Fig. 7 Penetration amount of ufenamate into intact skin with

different vehicle by infinite system at 48 h

m, Oil system; o, water system

The data show mean + SD of at least 4 experiments.
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FTv~—brOoBECEVETE =M ~DOBITHRED LR
Sl flux IZ X2 EFHREOMBIITR 272\, EHIKE
TIEHEETE (RE) P—Eehded, BARFMZE X, #
MamMcREBITE LA E L7 (Fig. 8),

FRA PO OHEBERK, ERX~DY 7 =F <~ — BT
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W3 o LEKRTERWERBPZD, AERB & REL., B TE M EH
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Jg & £, B ~0 Y 7 =F v — FBAITEIEL., 23.9, 6.5, 1.5
pglem? TH VO . B CTIXEA 48 I X THEICE» - =
N, ABBBIUOERRICBTLI2BITEIZET R o T,

HHARE CTIITEROY 7 =F ~— FBITEDKWHEREIZ
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sC epidermis dermis SC epidermis dermis

Fig. 8 Effect of application period on penetration of ufenamate
into intact skin with oil system (a) and water system (b)

by infinite system

m, 48 h; m, 4 h.

The data show mean = SD of at least 4 experiments.

* Significantly different (p < 0.05) from same vehicle of infinite 48 h.
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Fig. 9 Effect of application amount on penetration of ufenamate

into intact skin with oil system (a) and water system (b)

by application at 4 h

, infinite ; [, practical dose.

The data show mean = SD of at least 4 experiments.
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U7 = FNOEARNREFEBATICO N TR R A LK
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PEBFEICITEAY ) URMBINT 7 4 &0 RALKEH
MEICHWLEND, £/, 7V —HNRHITAKFZEA S 72 5K
e, BEOMBERN S 225 M EZ REiEEAICE > THA
LTWwd,

B AN R EA A H WS L BB, KRB
WMICBT 2B ~0RFOE S, BmMEEY oL ERNRES
mE RBBESCHAMBIZLE > TORAERET LD, L

FREAMOFBEIZZ . PICEIERNABE DS &R logP
PO REBITT2AREEREZE XN EA L HFEET D,

ZTITHEIETEH. B2 HEATHEEREZ S 2 4 FIEO
FREAEHNCT, V72T ~— FOEEBITICLIETHR LA
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Table 2

formulation

Classification of ingredient of skin application

classification  types examples
Fats olive oil, soybean oil, rape seed oil, beef tallow, lard, etc
waxes beeswax, carnauba wax, lanolin, etc
Hydrocarbons white petrolatum, paraffin, liquid paraffin, hydrocarbon
lipophilic gel, microcrystalline wax, etc
vehicle fatty acids stearic acid, oleic acid, isostearic acid, behenic acid, etc
fatty acid esters 1sopropyl myristate, cetyl ethylhexanoate,
caprylic/capric triglyceride, octyldodecyl myristate, etc
higher alcohols behenyl alcohol, cetyl alcohol, stearyl alcohol, etc
water
. 1
hydrophilic facrogoa
vehicle water soluble

polymer

Carboxyvinyl polymer, xanthan gum, sodium
polyacrylate, etc

24



MAEFMOERTIT, ETHEIETHWL LP 2 ER L =,

r

WIZLP E R UK FOMTHEA ELTRERDILAINAL TV D,
AU EY Yy (WP) ##®IR LA, WP X LP &R U RILKFED
MZn, LP O X9 KR TIT R ¥ERIRE RS, KIT, LP
ERUCERKRoMm T, EFETHHALOMIELOEARA L THWDL R
L. BB ATVORXT TV UBBA Y F L (ICS) & &R
L, tkic, ICS X r&Nn /&<, HEL log P OED
BTWI U RF s Y 7L (IPM) Z %R L7, Table3 2
FonbomBEFTFROMEEREEZ R Lo, 4 FEE OB EHF O E
X, KZWIHEIZ WP >> LP = ICS > IPM & 7%,

kB, BUETIEIRETOEYRESMEZFEMCEEST D
D, AEBIZIEBENOFHMT S Z & & LT,

Table 3 Characteristics of the vehicles and ufenamate used in this

study
.. molecular Viscosity Surface tension
Abbr.  Type of oil weight og P (mPa-s) (/)

White petrolatum WP hydrocarbon — — 34X10%  not determined
Liquid paraffin LP hydrocarbon — — 67 29.6
Isocetyl stearate ICS ester 508.9 16 25 30.7
Isopropyl myristate IPM ester 270.4 7.3 4.5 28.3
Ufenamate — — 337.3 6.7 70 32.7
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4 fEEmVWBITEE R LI, ICS RA»LO0ABEREICE T 5 BT
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DEAEIVEHFEIZE ST,
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e~ ICSEA & IPMEALTLOBITENAEICE N>, [
LhRFEA CTCHo TCHHBEICL - THEFRF~DOY 7 = F v —
NBITEN R 5,

WTFNnoREFL Y 7o — N EHBIREATE, ZHF o0
JEEE « 12 0.05 L2572, AL AEEMONERENEL
WwWeEBEXLND, Fl, AEBLREOY 7 =T ~— DR
REOT G L. EACHEARSE LIRS, Lol AL A
BRE. Fc3AERBEREEOBITEDO RN EAFIC L » TERR
D, X (2) THRINIEROATIEEHHATCETRVHERLE 2o
7z

26



12

Amount of ufenamate (ug/cm?)
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0 _i p— |
epidermis dermis

Fig. 10 Amount of ufenamate in the skin at 4 h after application

with various vehicles

m, WP; B, LP; , ICS; OO, IPM.
The ufenamate concentration in vehicle was fixed at 5 %.
Data are expressed as the mean = S.D. of 4-5 experiments.

* Significantly different (p < 0.05) from WP
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TAFOMBEAZHAWVEBEORBRIIWCHN T H Y 7 =F ~v—
ORI A ML, 2.2 T, BRI EDEEO
ZEICEVWZH EEITERIZOWTHITZIT R -T2,

—RICE FPOAERBIBOE ST IumBEEL S TV 5 40,
YMP O REH OB 2 %6 LBEMETHELLZLEZ
A, ERE 1IBOREIEFIE FERUELSH L um TH 57, YMP
REOMABEREITN 20 BdHY ., AEE 2K ORE S 2 BB T
DLz AP20umE —FH L, £, BEOEI X, A&
EREN20um THY . AR CTHERE A 10 BHEEL TV D
KRV OAEE 1I0BOE X 10 umZ Mz, BEOE X % 30
um & Lo, B, BRITEFTREBIZEL TWRWEDMBHT L
o T,

FEEH O 7xF~—FRETIAEREB L OXRKOHEENK
B (1x10*cm3, 3x103%cm?®) CTv 7=z ~—bFBITEZRKRL T
Ko7,

28



21 HRERRDRESMOEE

AEE ILEENNOREEFCHFERIICHL, V7 =F~v—F
FEREELS 7oy FL., Fig. 11 12737, ¥ XToOEFITE W
THERBIZB T2V 7 ~—FOREARITEMR TIETR .
FEME A2 R L, HICEoFTITRKRmMRIESR (LP. ICS, IPM)
THZETH - Iz,

EHRERCEIREAES B ERDI2IEPMBLTWVD
(Fig. 3), L2 L, 4B OMREANDLOY 7 =F v —FOD
B R R EE 4y A 1k Fick o RS E b 2 o T2

FEHERBIZCBTL2EDOREANERITHEBICALE X DI
M LB w (Fig.5), 22T, dEHRETH H7-DITH
MIE Lol ER|D772D, H 1 ETHRF L infinite R
DENETH LA ENL < (2 glem?), 2 E W (48 B
W)U 7 =F ~— hOEYRESAMAZ LP AR £ THE L&,
F AL L I Fig. 1228”74, @A 48 FFMIcB W T
b ZIERE RO B E R E S AR LT,

L7 > T, Fig. 11 (a) &N Rix, @A & & @ MK
MICBEFRZRCIERB LR, EFREBICEL TR NE® T
mWwWeEFEZ LR D,

Fig. 11 (a) R SN EEBITOEBICHOWT, REEXHEOD
AEBOERVEAM TCIERELEMLNRE S, AERB OE VAN
LR TIEHREZEP NS KCERELP RO, T2 TV 7 =
Fe—t"REEHE LS T 7 EEMLE [Fig. 11 (b) ],
REZIOREVAEBRE 1LEE»S 6 BARX THREMRE R,
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Fig. 11 Ufenamate distribution in intact skin at 4 h after

application in various vehicles

Concentrations of ufenamate were presented as a linear (a) and
logarithmic (b) scale.
®. K WP; O, LP; A,ICS; O, IPM.

Data are shown as the mean £+ S.D. of 4-5 experiments.
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Fig. 12 Ufenamate distribution in intact skin at 4 h or 48 h after

application in LP vehicle

1, 4 h (practical dose) ; M, 48 h (infinite) .

Data are shown as the mean = S.D. of 4-5 experiments.
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CZITHEAMEEWEOBRBREHR T OO, VT =T v — |
DHZRFITEMLEETORE SMZHAML 2, &R % Fig.
3T, B, AERE ILEBHOY 7o F~— MREIZ., EP
ZTObOEWEA LD 23g/lecmP LIERICEHEWHE E R o T2, 2
N, BH%E., EPSERATEFELETRERELZISZ ZAbNLE
e, TZTIEHAERB 1B H OME RS L I,

U7 xF~—bOREEALESAL ., KETREDMITIE
MIEORBREARZ R LI, V7 xF~—hDOHOEYREEITY
TJxFw—hr5% MAHAO20MBOERNEL DL, VT =)
~— RMITKE N 7T0mPa-s & LP ® ki E (67 mPa-s) 2 Wi
kTh b (Tabled), K OEYM TH LU 7 =F~v— HHFIE
R R EA L ICHEA LAERFEERUC XD REE 2R3 98
MEREZOLND, AEBEOERWVWEHMICE T 2 WP A o Ky iR
Bk mArEAZTEHCVRE CIZAVN, EREOEE Z R
L. WP AN ORMBESMNPERIBEL RDDIF. U7
=~ — A HOKEBEFTCOXEHNIELE L TWDAREENS
z b,
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Fig. 13 Ufenamate distribution in intact skin at 4 h after

application of ufenamate itself

Data are shown as the mean £+ S.D. of 4-5 experiments.
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22 KHETRREWERESS OB

21ICBWVWCHEE LEE2PL 6 BEO Y 7 =2 ~v— MNRE
TSR L TERERDIED, KEPREICST L 1k %
AT ZERRALENER ST, 22T, MRAEHA»LOEY O R
ERARNERT ERD2EREZMT T 270, 2B ORRD Y
2T TREL .
EOORESTHAOLEBELITIAEREOEHEE THEHHICH D
D, 1BHEHL 6B £ TA2% 14 (1stphase) & L. 78HM®»
HbREETEZSE 2 (2nd phase) & L T2z A7, 1 &kA
7% 1stphase D 7V 7 = F~— O L EREE (C) L. K8
RS HmoOE#EZ x 32X (3) TRIND, ZDLED
Cold. ERmE (x=0) BT L2#EY 7 =F~v— FMRETH
V. k TREARBRETSH 5,

C = Coe ¥ (3)

A (0®kAX) & 72% 2ndphase D7 7 = F ~— kO & JE &

BE(C) 1k, X (4) THREND, ZOKKEO Co'lx. AEEEH

MOLHEE LR ERE (x=0) BT EY 7 =F~— FE
ETHY, FFEEAR CTH 5,

C=Co'—k'x (4)

RERSHFMIZBIT 277 =) ~—F0ORETIRE-IDM»
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5R (3). X (4) BT HHExDHEAD Co. Co'B L k. k'
% L. 1st phase @5 % % Table 4 2. 2nd phase @ # & %
Table 5 12 /K 1,

1st phase @ (3) BT 2 L EHIEE (C) & K HEEE (x)
OB (r) OMEIZT2T09LLEE Y | @B RRE
W bz (Table 4),

WP £ &l @ Colx 5.1 mg/cm® TH 5 DI % L, Ik D% E Al
x5 D Colx LP J &l < 16.8 mg/ecm®, ICS £ # T 17.9 mg/cm?,
IPM % A T 66.1 mg/icm® & 720 WPEHF IV AEEICE» -,
T MR REA TOREB TIX, IPM L FH O Co fl Al o R IR
WREAO CofE LV bARICHED o7, CoflHl D K/DBLRIX,
WP < LP = ICS < IPM & oio, —F, kK Tik., WP X Al
ELP Al ICSEA CTHEEN R o2 (IPM Al @ k(7.8
X10% cmt) X, WP JEA & fh o IR R EE A (LPL ICS) KV
AECE P>, kEDOXR/DEMKIZ, WP = LP = ICS < IPM

AR
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Table 4 Skin surface concentration (CO) and concentration
gradient constant (k) calculated from strips 1-6 of the SC

according to equation (3)

Cy k
(mg/cm?) (X 10° em!)
WP 5.1%2.0 42+1.6 -0.95
LP 16.8+4.6 @ 44+0.8 -0.95
ICS 17.9+6.7 ¢  42+04 -0.97
a) b) a) b)

IPM  66.1X£13.1 7.8%£0.7 -0.99

Data are expressed as the mean £ S.D. of 3-5 experiments.
Significantly different (p < 0.05) from a) WP, b) LP and ICS.

Correlation coefficient (r) is calculated from the average concentration.
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2nd phase ® X (4) IZB T 2 HBEAEEK (r) O3 EiX v
NH 09U ETHY mWMHERR® L L, Fick @ 1T 5 W i A
AEIL—E & o7 (Table 5),

Co'l¥ 2nd phase O R m DO E &L L 2HZR7T ., WP K
D Co'tL 0.7mg/lem® TH Y | IR MR EA O Co'fE DK 2
1 Thotc, T, SEBHEOWKRMAIELA O CoEDOMIZIX. A
BEENBD LN o7, 2nd phase 2B 17 5 k'IL Co' & ko #il B
% %~ L 7= (Fig. 14),

Fe g it < @ 1st phase BT DV 7=t ~— Do H T
. Fick D X ZHWTHHT LI ENRTERPoTB . RV A
BEOEB CORESMAIT, BHORBEZFBERICHES 2 &0
HohEmodo, Abid, AEBETOHEE T LI, T HE.
TH CTRAELZZEZWME LTS D, AHEBE EHMOKEEIC
W< oL Az AL, PHEBSTHEITLEMEZEB®BT D
MENRRDL, BRRMRAEA LA CEZE., EMRBESADAE
JEOEWHM TREREBELZ L TWVWDIHRROOEDIZE, Z0A
BEEOMEBEIZXDWEMELIEZEZON D,
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Table 5 Skin surface concentration (CO’) and concentration

gradient (k') calculated from the strip 7 of the SC to the

epidermis according to equation (4)

Cy’ k'

(mg/cm®) (X 10° mg/cm’/cm)

WP 0.7%0.1 0.19%0.05 -0.93

LP 1.5£0.8 0.37x0.28 -0.98

ICS 174077 0.48+0.26 -0.96

al

IPM 1.8+£0.7 0.47£0.28 -0.99

Data are expressed as the mean £ S.D. of 3-5 experiments.
a) Significantly different (p < 0.05) from WP

Correlation coefficient (r) is calculated from the average concentration.
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Fig. 14 Relationship between C,’ and k' in intact skin

®, 6 WP; B, LP; A, ICS; &, IPM.

Data are expressed as the mean £ S.D. of 3-5 experiments.
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IETORMCTCY T b~ — bOKERRENEA O
IR TR ENTINTE, THITEANEFITK L T,
MeorDOEELZRLIFLTWVWDLIAABERIGEW EZRLTWD,
ZIT. U7 =2F~—FORBERRE®RRKDS &V IPM A
WTHEMFERIC, EABTOKREBRITELZNEL L, IPMH X
DEFEHRBAITEEBREST %2 Fig. 151777, AEBE ~O IPM
HEOBITEIT. YV 7= ~— MBITEODOK 20 %D 184 ug/cm?
T o7, IPM T4 7 &M 270.45, logP RN 7.3 0OWE TH Y |
— KR ER~BATARZ2HEAEFTOEE Th 5, HRIT
ERWVWHIPM ERUIENB® 27 10 ICS EA A ZH IPM X
WBITENBEVWLOD, RET~OBITHABDL LN,

ZOIPMEABEOREBITEIX. AEEERBEOKN 10 % 42
Chied, REHTOEYORE A OEBH P ERE R I 20 o
FHAOOESDELT, ZE20DO IPMOEEBITICL > T 1 um
Ll faERE 1IBORINERoTAIBELNZE L LN, LR
L. AEE3IBHELPOE6EEb LY 7o ~v~— FRETIEBEEZ
ALTHBY, AEHEORBE CIEIHEBE A TCER Y, N ~v—7 4
WA P OKDOILBAEIT, KOBEICKFT 22 L23#HES
nTwz 4, IPM EAIICEB T D 1st phase DV 7 = F <~ — kD
BITZH BRI LCL)ICKRBEPHEDREICKFEL., ERBEZ R L
TTAIRENB X LN D,

V7 x=F~v— S IPMORERTBITEOLIT, AEE 18 H
BELW2EHTO0.05 XU 0.048 TH Y, ®A b oY L KA
Ot (0.05) LIFERUEUTH-7Z, L2L. 3EBEHBILD 43
HoOlIFEKLS 2, 4 0.039 & 0.030 Tho7, Z O
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RiF,. v 7=z ~v— " EAERICHAOCOETETAEE 1EE B
T 2EHARREZELEZZ EZRL TV D,

L7z o>T, 7 =F~—"hK& IPM ® 1st phase (28} 5 I
M O ¥R E AR X, &R E ORISR A O EFBAITICE Y,
ERBBITLV- P ThOLI2AEMRBMEEEOHE ~ZE L 5 R
TWLHZ ERHREREIN, MEOLEBEREO LD Z LI Lo
TCoflEN ERTZ2EEZLN . DEVEAAHO LGB A
HEOEMBITOZEIMIZRESSCEZELTWVWD Z LR RSN,
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Fig. 15 Penetration amount of IPM (a) and distribution in intact

skin (b)

Data are expressed as the mean + S.D. of 3-5 experiments.
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o~ L., Fick o NI 7o 72,
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Lo, EMRESAOLEMA26, 1LERNNL 6 H £ T%
1st phase & L, 7@ H 25 &K £ T% 2nd phase & L T 2 fHiZ
DT EAT L7 & 2 A 1st phase (28 W TRk R FE Al (LPLICS,
IPM) Z H WA D CoflE 2, WP ALV AEICHWVEZ R
L, £, XA THL2 IPMAF bRFEHRT~OBITHARD L H
o IPM B OREFR ORESMIZTEDRRICHERE 25 L.
HRMTHLIEAMBFORBEBITN Y 7= ~— FDOEER

CRKRELKEBEBESEZTWVWELZ ERTIBEINT,
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— . AERBT7TEHA X VIEW 2nd Phase TIlX Fick @ 12 5E v,
—EDOREARZRL T,

LMo T, MBREAEZHCTEEOIEY O KEBITO 2T,
IR MBEAZH NG EIC, EHBE O KREBATICE K
LABRLEEOEDBRENGEDLZ LT, BIEOIREAR T
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FME RR2RERBCBITIRDOK
ERITICRIETHRERNOEZE

EHERZEMNE LERAZLZEBICEAT 256, REHRE
HA~OBAE O A IZTEY ORBE RN DEY RZEOLEE & RR

LA HEME DY B B 2w HESE X A v 44,

LorL. RETER o REEHEA O SICIE. £ <08 RIERN
MR ElOBESTICEAT 220, EMOKEBITEE 2 DK
WCIXE AN OKRERELZZEETLOILE DL, Hlx X, 7k
E—MEERSL RIS AU R CAEMBHEBEEEN D L

EHRESCABERBOEE LIZRENEE SN D 4549,

e CchVWEBICRALZBEMA L X, ERSOEALE M
TR EML. EVORBEBETICREZRIET I L +NICER
Havn AT, KIEMEED T, AEEREREICL s TEYSE
WRAERKTHIENIFRERNHDIN® v 7~ —bDXkOR
B mEYICET 2 ®ME LRV,

ZZTHENETE, BEEBEET T AL ELTCAHAERBRELE
(stripped skin) & Wi 5 F2 & (delipidized skin) @ 2 fE¥E % f W,
KYWOREBITICAFETTHMREAMOEEBIZ O THRF L 72,
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EI1H AEBRERBICIBITIZUYUI7=2F~<—F
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HEEREREI., RO THEEZE S AEE A D E W
CHRELERETCHL, AEARBREREO KNG T A E ZRK
ED . NYUTHERENBEWLZODEY O REEZEMENEWEE R
bivd, o, BaARmBBAKRMEE D0, KA L O %
WEFRE TR 22 THEIND,

MEEBRERFICRBTDI2y 72 ~—NOKREBITE 4 HE
OMAEATHRFTLE, BEKEOMKRE LS DOHE T Fig. 16 1T
AT, AEBREREORKE ~D Y 7 = F ~— O KE BT
BT Y EE ST 5 WP EA THK 2.3 4% (1.0 ug/cm?) .,

HEHHJ

—

P A Al CTH 13 (5.1 ug/cm?) [ ICS Z Al TH 12 1% (3.0 ug/cm?,
IPM X Al TH 28 5 (4.8 ug/lcm?) & 720 . WThoKEA O E
bAEICEHWHEEZ R LT,

EAM BT DL, 3HEBEOBRRMAEA NS ODRE~D
BATEIX, WP Al L L CARICELS, B EE LR CMHE
MR L7, BETIE LP ZAOHAEEZHR W TEBITE S HEMN L
Mo, LP EAOBEKR ~OBAIATEOE MO R XH & 2 Th
W, M DOEFTEEL~OBITESHM LT, AEED R
Wl IichEEREER~D Y 7 2~ —FOFHAEEN G R
Sl etEZa3X ., LrL,.mWwWHlMEo Yy 7 =F~— KX
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Fig. 16 Effect of stripping of SC on penetration of ufenamate

from various vehicles

(a) WP, (b) LP, (c) ICS, (d) IPM
M, intact skin; [, stripped skin
Data are expressed as the mean £ S.D. of 3-5 experiments.

* Significantly different (p < 0.05) from intact skin with the same vehicle
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ZITHE2HTIT . YMPEFEoELRHIZTE Ny =2 —F7 1 (1
/1) R %Z 40 ;M H L., AEMKMEIEE 2R ELBEK
f§ 20 TomEEAT o,

21 T, BMEKRBICREBT LY 72~ —NOKRBEBITE %
R A E e B LML, 22 T, RIELXBICR TS v 7
rF~v—FORBEPORE M EZFML, £/ 2.3 TiE, &
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BT O HENOMN 21T 2 o 72,
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21 BERBCRIFDZ V7= ~—FORER
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BAEREIZB T 2HEMBEA PO 7 2 F ~v— FBITE
FRREEEEOBITE LAY T Fig. 17 12 d, WMIEELEICE
5 WP ALY 7 2~ — NOKEFBATEITL., @K
JEOBITERELERAFBREDRROLN P> LPEA»DH OB
TRITBEEREEEEXFEERN 2V OO, K TP EZ R LKL

—Ji. ICS & Al & IPM EHA» S 0BITEIT., AERE L F L.
BEREOEWMMTREFTEEOBITELVARBICHD L, FFI2A
BB OBITEOB AT K E < ICS KA TIXH 1/2(2.0 ug/cm?) |
IPM 2 ) TIEH 1/3 (2.7 ug/lcm?) (WA L7z, HEAM % g
HE,L VWTNNOERBEHEMIZCEBNNTOARERETIRD LN -
726

BAE R~ B KEEH O FZBITHEE L/ TEHWZ
ERHE SN TWE N A T e e — F T O A R
wWIhle, V7 xS ~v—FO XD RBIMMEY L., AEHME R
EE*BYREBITRED LEZE X DD, WP KAl CTIX kiR

CEbF U Ty bFORERBITEICEKKITIRY, Th
TEMBITOITCO ORI T, EWHRIEA NS LF~0E L3
MOBNEEBITLTWDIEDELEEZLNLD,

—FH ., EADNEYELITBITL T IRKRMEREAZ H vz
AT, BRAAT & OB MO & WA E MR EE® 2w
Emrb ., BMMoOE L EHNOKREBITN LIS R, AE
R OBITENEE RBICHE T LEATEBERS XL,
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Fig. 17 Effect of delipidization of SC on penetration of

ufenamate from various vehicles

(a) WP, (b) LP, (c) ICS, (d) IPM
M, intact skin; , delipidized skin
Data are expressed as the mean £ S.D. of 3-5 experiments.

* Significantly different (p < 0.05) from intact skin with the same vehicle
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22 BMEERBCRBITLI2EETRYIRE DM O
1]

WAE R EIC BT 2 ERDOY 7 =) ~— MRESSM % A
L, FIEOREREXFE TCORFLALS, AEEL L OERK
DU 7 =F~v— PREZRERE NS OES FmoBEE (x)
WZxf L CREMl L 72 (Fig. 18),

B R o s R (Fig. 11) EREERIC., § X ToEAITE W T
AEEICBIT 2RENEIZERE 25 L., Fick ® 24 b 72 0
- 7= [Fig. 18 (a)],

V7t~ —MPREZSELTLILE, REEALORE VAR
J& O WEAL TIXE B NS S . /R E & R AR O ZE) D iR
Eh 7= [Fig. 18 (b)],
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Ufenamate distribution in delipidized skin at 4 h after

application in various vehicles

Concentrations of ufenamate were presented as a linear (a) and

logarithmic (b) scale

®,6 WP;

0, LP; A, ICS; O, IPM.

Data are shown as the mean £+ S.D. of 4-5 experiments.
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23 BMEERB BT L2EETRYRE DM O MR
T

22 CBWTHIEEBE CO Y 7 =) ~— b OKETREDAM
T, REERFEELERKEOFEREEZ R L, T THIDETOMBEN
ERERIC, &2 OMHAID Coy Co'd XV k, k'ZFHH L., AN
WEST D HERNOMN 21T o 7=, 1stphase O fE F % Table 6, 2nd
phase @ 5 & % Table 7 {27~k 79, 1st phase ® = (3) 2B F % %
JE PR E (C) & EBHBE (x) OMBEAFKE (r) o E X,
Wb 09 EEmWMHBENRE D 6 (Table 6), i 5 52 5§
b B L W AR IS 1st phase o i A Bl i B o o KW T
WK LT,

Fe J& & R D Cold WP AT 4.4 mg/icm® ToH - 7= O T %t

i

L. LP A% < 17.9 mg/cm®, ICS £ #| T 13.4 mg/cm?, IPM J
T 13.6 mg/ecm® & 720 | AR MR EA T WP EFH LY A EICH
W CofEA - L7z, L2xL., IPM HEH® Cold 13.6 mg/cm® & &
W& D 66.1 mg/lcm®* LV AL NI WEEZ R L, CofED
KR/ANBEHIZ, WP < LP = ICS = IPM Th o 7=,

fEEEORMEICE T D LP EH B L O ICS KAl O k fH 1%,
WP EH LN ENR o, BIEKETIX LP EHE L O
ICS B A D k fEX IPM KA L R%ETHDH ., WPIZENAREICH
WiEZEZ R L, kfED R/BNBEKRITZ, WP < LP = ICS = IPM &

o7,
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Table 6 Skin surface concentration (CO) and concentration

gradient constant (k) calculated from strips 1-6 of the SC

after application on delipidized skin according to

equation (3)

G k )
(mg/cm?) (X 10° cmrl)
WP 44+20 4.4+0.6 -0.92

al a)b)
LP  17.9%+52 6.720.8 -0.99
ICS 134%+347  g80+1.1 %" -098

a)b) al
IPM  13.6%x3.0 6.8%0.6 -0.91

Data are expressed as the mean = S.D. of 3-5 experiments.
Significantly different (p < 0.05) from a) WP, b) intact skin (Table 4).

Correlation coefficient (r) is calculated from the average concentration.
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&I . 2nd phase @ X (4) [ BT 2 MBEHEE (r) O E .
ICS A T 0.87 L XMW mWHMHENR® b L (Table 7).,
2nd phase D E AE T —E TH VY . % KE & FEEIC Fick ©
K W0z D,

IPM 2 #l @ Co 'I1X 0.46 mg/ecm® & . &% & D 1.8 mg/cm?® X
DWHEEBEICEWHEE 2o, —FH . WP EH & LP Al 1CS K Al
O Co'fEIX BEHEEEEOMTAHEERRD N2> k' fH
FEAICEDLTEETHY  Table 5 12/ L 72 % K fE & g
LEBEENRBD LN o> 72, 2nd phase ICB J % k'& Co'ld fi
WORRE L AR BB R &2 R L2 (Fig. 19),
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Table 7 Skin surface concentration (CO’) and concentration
gradient (k') calculated from the strip 7 of the SC after
application on delipidized skin to the epidermis

according to equation (4)

Cy' K ,

(mg/em?®) (X 10? mg/cm3/cm)

WP 0.73%0.35 0.22£0.13 -0.92

LP 1.17£0.53 0.38%0.17 -0.98

ICS 0.58%0.29 0.21%0.12 -0.87

IPM  046+0.12 7  0.14%0.05 -0.99

Data are expressed as the mean = S.D. of 3-5 experiments.
b) Significantly different (p < 0.05) from intact skin (Table 5).

Correlation coefficient (r) is calculated from the average concentration.
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Fig. 19 Relationship between C "and k' of intact skin and

delipidized skin
Intact skin : @, WP; B, LP; A, ICS; &, IPM.

Delipidized skin : , WP; , LP; , ICS; , IPM.

Data are expressed as the mean = S.D. of 3-5 experiments.
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BiHE RE G oA E g o IPM B & OBAT BT, /B 2 oBIT &
DR 113 (63 ug/lcm?) ThH o 7= [Fig. 20 (a)], Z oW HE TV
7 xF~v— MOKREBITEOW A E (8.5 - 2.7uglcm?) L IF
F—H LW, PMEBEHOEFEFORESMIZ., V7 =)~
— FERUEULKSKEEFRREICKFLEIHFEMREZ LT [Fig. 20
(b)], 22 C., v 7 xzF~—FEKIZCIPM BEHE O ELEH O R
Eoaomax (3), X (4) ZHWTHEHT L7z, &3 % Table 8,
Table 9 1T /R T,

f g & AR E O IPM B& ® Co 1. £ £ ih 1055
mg/cm3, 357 mg/cm®, Co'i% 42 mg/cm?®, 14 mg/cm® THH . W
THOLEEERLEICHEBWERE CAREICEL2o 2, £, @%
g EMMEEEO IPM BH O k iX, T i 5.7x10% cm™?,
6.5x103 cm! TH OV AEEEIRDODLNL R holc, ZTHLHLDOHSG
X IPM EAH 2Oy 7 2F~v— NOREBITOMM E —FKL
TWwie,

S ABERBILIBRICKTILZY 7 2F ~v— L IPMOBITE
DIE, FHEEELEDS T 0048 THoZ, L2L. 2 EH
O IR E T WAE (0.032) Zox Lz, EHEHKEEERRD
fii g K2 R§ @ 4 &
— & IPM PAEHLERANOB THRETICEBITL TWDOT
T, ELREANE 2 RERBTHELEBEEITLTWD
[N A A S (VY

bz &t BIEBEE CIZMERMABERNDEBEBEITLIC
Wb, BACL2EDBITOHRKIEIRD DR NI & MBR
SN,

iz

i

DEWVEN CHERRERLIDIT, V7~
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Data are expressed as the mean £+ S.D. of 3-5 experiments.

* Significantly different (p < 0.05) from intact skin with the same vehicle
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Table 8 Skin surface concentration (Co) and concentration
gradient constant (k) of IPM calculated from strips 1-6

of the SC according to equation (3)

C, k

(mg/cm?) (X10° cm™) 4
Intact skin 1055£231 5.70x£0.54 -0.98
Delipidized skin 357k 17.7a) 6.50x=0.66 -0.96

The data show mean = S.D. of 3 or 4 or 5 experiments.
a) Significantly different (p < 0.05) from intact skin.

Correlation coefficient (r) is calculated from the average concentration.
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Table 9 Skin surface concentration (Co’) and concentration
gradient (k') of IPM calculated from the strip 7 of the SC

to the epidermis according to equation (4)

Cy' k' p
(mg/cm?) (% 10° mg/cm’/cm)
Intact skin 42.0%x8.9 13.0%x3.7 -0.95

Delipidized skin ~ 14.0=1.4"  42+081°  -0.91

The data show mean = S.D. of 3 or 4 or 5 experiments.
a) Significantly different (p < 0.05) from intact skin.

Correlation coefficient (r) is calculated from the average concentration.
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B 3HE A

MERBRERETIZT. @ERBICEBELOLVWTLOEXANS
EEREREDODY 72— OBITENARZICEINLE, WE
DREFEREOREBE LA ERENPRESNTZERE O A ICIE.

EHICEOLLT YV 7 2F~—FORE~OBITEDE KL,
— BB EE CIXE WP EA LSO Y 7 =) ~— FNBITEIL
fEH R LR % Tod oo, LP KA & OB AT & 13K W3 % 7R
L7, EEELLEABEZEIRD N>, LrL, ICS
B L AIPM B 22 & O B R BAT BT RS Lz, IR R
JEH OPRESAITRERE ERARICEREOZEBH %2 R L7,

1st phase [T B DKM R EH D CofE & k fEI1X. WP A Al X
DWAERICE»oT-, o, @FEKLE LT 5L IPM EA 2L
DO CofEIETHFEICERWHEEZ R L, LER - T, BIEBEEICE T
507 =2F v FOKEBIT~OEAOREIT, HFICAERE O
E#HoO1ERLD 6 A CTRERLELRR>TWND I LARS
e,

HEEFE TRbLE P72 IPM EF O 7 =) ~—FDBAT
BiX, MIEEECIXI WP EAEREETEKFTL, £72. IPMH
FOBITEOGERTL WL, LEDZ &b #K R EH I
FREREIC L THMMEMEOBITY— b TH 5 A HEMKEMN
FEICxI L TEELEZ N2 VWIRETIE, EVBITICREE L
FIFS W R FRBINT,
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AW TIX EFE L TCAEEHOMREN M BER 2 ER L.
ETNANEBPLZY T2 F v FPEHWVWTEHRERT~DOBAITE LR
BENHNS ., RYOKEBITICEAETHRERA OEEBIZOoONT
mEt L2,

v 7 =~ — FE infinite R THLREBITICOWTHELL B
FEahTwnwhnwzd, IULoIcHRERFO-AZ T NT Y T
=~ — FPOEARNLREEBITZHLENICLEZET, 4 EOD
MAREA ORI ZIT o7, 4 HMEBOMBER O O EEF O
MBEOZXE 2 F L O HKX%E2 Fig. 21 27,

fEEmEEE Ry 7o ~—bE2@EH LS, KYRE
TAEREOERVWEHM TES R, Bmt B2 R EREBERL I,

ZEE WP EH IV OB RBAREFTHE T2, KE
FTOEPREIT IR E LTERINDZ D, EYWEH DK
EBATICHES AERB O NY THREOEMD FBR I N, £k,
R REAEZH O ZH A, EA A H O KEBIT S KR
Ex LA IELI2EERNZEZIOND,

— . REEBREBRELLEBNBEEZ AW BE ik, /i
g & RARICEDIREZIIERE L R LI, L L. KRl RE
RN DORFGHPBATEIIEERLFICHEE Lo, Z0L X,
EABHFOoOBITRLEY ERAKICKS ., BAB TP EMBITL
I BT, EEEFECTHL IR MBRERIC K D HE
MEBEBITOMRKIERIZNSILS D EE2N5,
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KW ORFEBATOIE L O OBEEITEAN»DLKE~O 5B T
HV, CHNECHEAMIKEEEHIHEEIDLDERESNLEYRIGE
TR I TEL, L2rL, MAEAMOBEEIZTZ <, MR E
AAEOKRBBITICK > TEY O KBTS EGH O &M T
DHAaN DL L KM THL ML,

fl — 3 Th o> ThHiRMmAREAZ MW TRERBT THERR
Lhb XonMHRGFETLIILET, MREABHOKLEBIT
CERT DS, KV DR EEHEAOMEENE T TE D,
RSB T DRI, B O KBBATICS T 2% LA 0%
HBloWTHERMAEZEZ2ZL2b0 T, 4%, itk
HWHEAOWLTHRIFICHEBRT 2 b0 LEXLN D,
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Fig. 21 Schematic of skin penetration behavior of ufenamate
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B B

AR EZZRTTH2ICHLY ., RBBU R THT THWELD £
Lz, RmER Ky KA PHIEE Hig FHOERB SEE. W
PR = GEAD NREW A RAFZEE REB A A SE L
BIZHEATEKBOELRLET, 2. EEBRENLRFLZ
D TR CHERY L. BRERKE 4 FHE. Kl
ERER KT MIKRER PR E ST HE EBER %4 H
AKRF FEEH KL FIRE #HR BHEEF KA
MATEHOEEZRL £,

KFEMG@HXOEAELLTIHFEAEGDY L. BMER KXF
W BEALF R B KEBEAT A, AL LTIHFE

l

o ELEZRXY BWBREZHFENEE X — WKIAELTESD
frées TEMNRE #HR TERTF KA. RX%E BEBERRES
HEMIEE 2 — HEEZHEM AR ERIER AEICRE

SEH W= LE I,

Flo, AKMMAEOZERTICHTLY ., REICDE THHEDOK S %
HE 2T EEWELE, 22— 2% U ®EKEXSH 90K
REMmMMMELER, BEMz EHRME. EAEH KKK,
BEm BERM. NX—/ B, 7256 OCIZRE & AF %858 5 & o &
HAEICHES LR L ET ET,

I HIC, KR ICHLYVERO —FHE2IH I s L
HARY E2E B eas ER G 2 G4,
Fo. BMRmERKY EHFEHEE BEAERE K. MEHE

®
=
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E B D

FIEDOER

1. EBRME

K KWov 7zt ~—bF (ARERFIIBK) T, EH 7 1 x
A (RWR) "B AF LRz, XA O LP (Fod 1 #&) 1%, Fnefl 3
T¥ (KRR) "6 AF Lk, LiLkAl o TO (NIKKOL TO-10MV,
AAMRBE) 1. BT IHALX (HE) b AFLE, 0
ORI IZ, RGN OFERELTEERK I v~ VT T 7 4 —
(HPLC) M & Hwi,

2. BAOFHHE

MABHANL, LPICY 7 =2F~—F% 5% F71% 10 %iEfiE S
T, KF®EFZT, LFEO TORXHGLNMLD Y 7 =F ~— b
AR L7 & K (KHH) % 4% %280 CIZME L 7= # |
WA KM AE MA@ LE, B2 274 v 27 FEI XV —
(LR-1, A2I1F L%¥. KKk) Trii (3,000 rpm, 3 min)
%, ~A4 7m0 % A% — (M-110-EH, Z#SI1FL¥ ., Kk)
2 T E AL & 17 - 72 (10,000 psi. T ¥ > 23— i@ i[5 $% 10 [A])
FARATEMICER CLIEMBE L., DSBSV L 2 MR L
7= .

3. MMBITHERR
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3-1 Yucatan micropig # H & & @ B & #

5, HlsDO M D YMP 226 fifHi#% . H 52 —80 C TH M RAF
ENrEHmomHEE (YMP AF%F kv b, BAF ¥ — L X
U= &) AW 338 YMP R & A E AT =R
THK 15 mEkE LEBRME L%, FIKRAAY I ZH O TK
THEHZBRYVEWE, 612, TV (T I RE U Z—
F AK-STD, TIM ¥ 1~ W) TERIZMAELTWD K
THEMZ, BB ESPRVEHSCMYBRVWE, ZOKEEN
2cem U GOy Bev o HEREE LT,

3-2 Infinite R X EBITHERR

KR Franz Byttt v (A2 mfE : 1.1em?) ZHW, L& 7
X —FHIZIE . TOS5 %% il 272 pH7.1 ®%5E Y > R % i (PBS)
W1TmLzHWE, Z2oLvE 7 —MIZHzZLEEBERIEZ., V7
=~ — "B+ ERLY KM EBRTD L EFRTICH
RBLZ, VEZH =T 37 Clctkb, 2A¥ —~y KAl <~ 7 x
F v 7 AE—F— 2K iE#HE (600 rpm) L7z, YMP £ D FR
BMZ FF—trlicEd 2 L5 it VIicElY [T 7k#.
ABIE 29 2 WAL 1.lem? @M L, REBIEORRE LB
O FNF—tv Vv b E2R— L THELL, ABRBAWBNIL 48 K
W% E RN IILETY —MHE2RIL., HEOLET ¥ —H
EMAE L, BRLEVET Y —MFP Oy 7 zF~— I
HPLC IZ TE & m i L 7,

FEBATHERBRE TH%., NPT M2 R & &ExRm OB
HxaEXLUAL T (AARBFKZ Ly T) TRE®- 72, RBHE
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WHLES O KREEE 0 Y, &7 —7 (Scotch®313,
SM, ) #AERBICHY AT, AAEEZH BT AR v BV
% 10 EAT o/, MET -7 3 A% /) — VIR LY 7 =)~
— FZEHEE, HPLC K CE&No L., B AEHBEIX. #
BE 1B RO 2 B HIZ&EEZ ., HBEE3KELD 10 &HIE 22
ODBHET 2 4aloMAEbE (FE 3. 4 KB, 5. 6 KB, 7.
8 M E. 9, 10 cH) o LA~ W EL T, 11 /& H LD
AERBIZIT -7 AN vy TICE o TLIET SAERE DM
NI K752 &R, HPLC I X A2 HMH TR Z TRIA Z &2 56
HELR»o Tz,

T AN v E T EKZTZEEIZ, KN 90 CoKkoHiz
BLBLZAR—=T LVOMICEALTMRL., RK & ERIZH B
L3, £, BEFoOoZNZRICA X 7 —V&EMx., FiHlHAAN
W
2abkmy NSB0H, ~A47uvs5vr - =F4r, THE)

171

TM A< L, oK, EREIFREY T A — (E

Lok T THMBLE, mOooBE (KUBOTA 5100, AfrH
BAEFT, HAE) X V=048 (3,000 rpm, 10 min) % 17\,
/Bohiz EiEx2 A7 77 4 0% — (DISMIC-25cs Cellulose
Acetate, R : L 0.45um, HZ : K 0.20 um, 7 KX F
y JRE,RK) TAHABLE, AR DO Y 7 =) ~v— k% HPLC
W TERESHI LI,

3-3 EEAEBEOERBEBITHRR
YMP g IC® A 2 mg # 3 HEA 1.1 cm? ~@#H L7, B
Franz Byt v (A#hmfE @ 1.1 cm?) £ EZMAN FFr—& L
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iz 5B AT, 4 BFREHLZ, KEBITHERRK
TH., KEREGORBEKEZREBM o7 XF 2 U4 7 F0EY L
M URBBRA L L, LL# ., infinite R B 1T ME R BR & [A) &%
DEAEEITV, V7 x2F~v— "% HPLCIZ TE &M LI, ¥
72~ — FORIRENBMHED 75 W LT — & 2R &
LTHEMHLZ,

4. HPLCZHWEvZ =) ~—MHIESH

HPLC 2% LC-10Avp ¥ A7 & (BHE/EF. TH). B 7 A
IZ Wakosil-IT 5C18HG (4.6 X150 mm . Fug i3k T 3% . KMK)
FHW, P LABRERERICTHELLE, BEHMEIIT AL /) —
oKk = 90:10 (=— RAVBHKIZ, A%/ —NV: 7 hJ¢E
Ke 72> = 50:50), M#EIZT 1.0 mL/min & L., ®EEANE
% 20 uL & L 72, M ERIZE SN 56 EF SPD-10Avp (& 8
ERT. WmA) ZHWvw, E 285 nm CTHIE L7, ¥ — 7 mEIE
XV BMEREERLY 72 ~v—bMEEZRD, 20l L R
Brismm»roov 7 ~—FEEZHEMHB L,

5. it B 25 B9 7F 4
Mt FHFEMIT — R Eo@ o 2EH L., AEEPE D H
L% & % Fisher @ Protected Least Significant Difference # & %

MW T p<0.05 ZMAFMFWICAHAELEZD D & L,
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FONEDER

EBRMEBBLOERLGER, BF1IEOLHIEICEL TIT R -,
UTICHEIELERRDJZICOWVWTR#ET S,

1. EBRME

EHo WP (BAERG) T~A4 7 78I (K) 6. IPM
(Z=F B NN—J L IPM, EFELIRMP ) X/ E (KR 6
ICS (ICS-R, EHE WA MR IMB ) Tmhk 7 rva— 1T (T
) b AFE LT,

2. XHEENDHEEFH
KW RIEF O FXREE DIZT Y 0 v~ 3 — B K mEE N
(CBVP-Z M HfAmes, HE) 2HOCTHELE, BA&

BWAHIE L — A2 HW25 CHEHE FTHEL -,

3. MEHEZRME

R A 0O RE BE 13ORS BZORG 9 M E 28 (HAAKE RheoStress
600, W —F 7 4 v ¥ —H AT 4T v, MR %
MWTHIELZ, 256 CEHEEFCTH¥ 7 ra—r7FLb— k¥
(EA 60mm, = —>f41° ) | FIFEFETEHRE Y (K

Z20mm., ¥X¥ v 7 1mm) ZHWTHIEL -,

4, BIA OB
WP B A 1X WP 2% 60 CIlZmE L., IR ER o7 WPIZDT 7
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T~ — 5% ZHBRMEIET . BRETTHHLENLEBBIEASL
720 WAIRIMBEA (LP, IPM, ICS) Z H W8 AN X, &% % Ok
WHmABAEAI Y 7 =2F~— 5% ZRMEI T,

5, V7= F~—+ORERITHEKEDOT —FLH
FEICBT 2y 7 ~—bFOREI. YMP K &Y F o %
BgnrbRko, MER1E% 1x10%cm, #£ 7 % 3x10°%cm & L
THELLE, KEFTRBEO T2 vy MiZ, RIEO P LEHE L.
Blz i XAEREL1EHIXZ0.5X10%cm,. AEE 2/ H X 1.5X10%cm,

8B 3. 4/ BT 3X10%%cm & L 7=,

6. FA/m~ 7737 4—%RAk IPMHEEH

HAZ <= ht27 57 44— (GC) IZiF GC-2014 ¥ 2T & (B
R ER . RH) . T A 02 ZB-1HT(E & 30 m, W£ 0.25 mm,
EJE 025 um, 7 =/ A Xy 7 A KkEH) ZHVEEL L, F
Y U T HRAZE~Y L% AW, Wi#E 1.43 mL/min T 70 °C »
5 230 °C (943 &£ #) £ T 30 °C/min THIE S ® 7=, REEA
Bl 2uL (A7 Y v bl x) &L, REXM=EOIREEIT 230 °C
ELlLe, MHEBICIIARKFZFRAAL LR BHSEEZ AW, 250°C I
tholc, U= 7 HBECIVBREREZIFERL IPMIRENDL IPM
BErxHEMNHLE, 7—7A2AF) v B ZITHWEME R ORI
KMEE =27 LR bW L2 HAICMER LIz, IPM O I[ER R 73
BAED 59U LT —2 2/ RELTEHEMLIEL,

7. IPMOEBEBERI FREROT — % LHE
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BB T2 IPMORBEIZ. V7t ~— OB E EREICAH
HJE 18 A& 1x10%cm., £ HE % 3x10%cm & L CEE L 7=,

72



EMEDEBR

EBRMEBEBLOERLGEEF, FIE, FIEOLFEICHEL T

Tholt, MTFIZEITIE ., FIELEERIAICOWVWTRHRFET 5,

1. BEREETVOMER
1-1 AERBRHRERBEOMER

SKICON-200 (¥ 3 4 . W) & MW T, & & K=& E 2 1000
uS LL B2 72 %5 £ THiEFE 7 — 7 (Scotch®, 3M, H ) % & & IZ
Ao, MEBEZHINT X MY v B 7 %28 50 BT -2,

1-2 BAEREOER

R Franz BBV ICEEE RFEL2EER., R -k L Z2 I
W7 by =—F b (1:1) B 2mL % 40y R A L
=80, WH#%., Ttbhr =T LEBENAY —LEXy b

TWMVBRE,ZEL2E LML, KERE Z RS T,
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