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ANP Antipyrine

AMP Aminopyrine

BA Benzoic acid

CAF Cafteine

CLSM Confocal Laser Scanning Microscope

CPC Cetylpyridinium Chloride

DER Dermis

DW Distilled Water

ECVAM | European Center for the Validation of Alternative Methods
ELISA Enzyme-Linked Immunosorbent Assay

DPBS Dulbecco’s Phosphate Buffer Saline

FDA Food and Drug Administration

FP Flurbiprofen

HE Hematoxylin-Eosin

HPLC High Performance Liquid Chromatography

ICCVAM | Interagency Coordinating Committee on the Validation of Alternative Methods
IFN-y Interferon-y

IL-1a Interleukin-1a

IL-1B Interleukin-13

IL-6 Interleukin-6

IL-8 Interleukin-8

ISDN Isosorbide dinitrate

ISMN Isosorbide-5-mononitrate

JaCVAM | Japanese Center for the Validation of Alternative Methods
MIP-2 Mouse Macrophage Inflammatory Protein-2

MTT 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide
OECD Organisation for Economic Co-operation and Development
PBS Phosphate Buffered Saline

PD Pharmacodynamics

PK Pharmacokinetics

RT Room Temperature

SC Stratum Corneum

SLS Sodium Lauryl Sulfate

TD Toxicodynamics

TEM Transmission Electron Microscope

TER Transepidermal Electric Resistance

TK Toxicokinetics

TNF-a Tumor Necrosis Factor-a

VED Viable Epidermis
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BAEDE 25, EELACEMED Y A7 T Ak MTEERITIR )
HRWEDERS>TND, L LB L, EWEE OB ) b EY) SRR & HIR
TOEENEAKZPTLICEE->TEY EREY Z N2 URARRE (R
k) OBEBED LN TS, BARIZEWTHEIOEE L OE IR 51k
e (BEIR) 232006 ISR 4, EEREYO 3Rs (Reduction, Refinement #5
F U Replacement) OEBH SN TWD, Fio, KE, BINB I OHARIZEBWD
T, £HZI ICCVAM (Interagency Coordinating Committee on the Validation of
Alternative Methods), ECVAM (European Center for the Validation of Alternative
Methods) 35 & T JaCVAM (Japanese Center for the Validation of Alternative Methods)
D3RR S v, 3 o [EERE ARSI A & VD 72735 3Rs DB Db L B IR A
DFIFERHEE S TVWD,

3Rs @ 9 5 Replacement (2D TI, Mz N2 in vitro SRERVEDBHZE S
NTWD, EHRGOBHEREBT A BT A Tld, in vitro mtERER E U CEIRE
PERBRICEK T D Ames BRCY AR RS TICRRB SN TV D, iz,
Balb/c 3T3 Mz H W7ot & MEERI1ZX. OECD (Organisation for Economic
Co-operation and Development) 771 RZ A > (TG-432) " IZBRA S TR, B
REEHE RBHERER & AR MR MER D N > 7 U —iBRiz >\ TH £ 0f Atk
MIRH BN TND,

B RERIBMERERI B L Tld, = Rocki® e PEJEET LV (BEREET T V)

Nz in vitro FEERIBAMEREBR DM EERARERE E L TIERE STV D, Bk
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F2J§E T V1%, 1970 4EXIC Green <° Bell 72 & DB & > T in vitro 553152 )
ML S AL, ZOHEMZ G L2-GEARRICHRESN TN D, ZOBEKEEET
JUIE, Caco-2 72 EOBED “kuH L3R Y |z WIS R - S g
D =T OREEZ LT\, ERHSROMHE ML (fibroblast) % =17 —7/5
FNARAR VICaEE % L ERRMAME AR L%, XAl
(keratinocyte) ZfffEIE# T 2 Z & TRIGMHMA R L T\ D, HEKEE
TMZE, ZOXIICEKBERLED 2 B2 AT 5KEET /L (full-thickness
EFTNV) MR, BEEOHRINOROLERET VDY, ZNbDELIE, &
NHANTF ¥ —A P — ]k (Transwell, £58& 7 v 7)) ZHNTHRY I—HRx— kK
BREDALT T ETHEINEF Yy FELTRESNATVD, ZbiE,
NS (fibroblast, keratinocyte) Z AV TaiHl XL, b FESEIZIV %

B (Figure 1) LTWS Z &6, REEICHWSERET VL LTHIF S

TW5s,
Air exposed surface Transwell ||Human cadaver skin
R 22 = Stratum corneum
Ty " 4 5
4?' Epidermis
LL Dermis
r-éh |
Nutrient media Microporous membrane :

(http://www.toyobo.co.jp)

Figure 1 Structure of three dimensional cultured human skin model (LSE-high)
and excised human cadaver skin

R REHNES ML, REIC B TE S RN REIERO—>Th b, b MIB
F B R EREE, Ry F TR MCE o CEliSN B, ZOTHICHONTIE
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ZIVE THEMW A FIV 7z Draize B ¥ 23T C & 72, Draize iBRIZ, Wi —
ERFRHI R E T L, & OFAICHIN DALBECEE, S I ARBOEE DR
JE AR BILT 255 ETH D, EICELEY DRV TFEFRHANLN
LR, HEOHENE MUEWE Shb I =72 PHnbns 2 bbb,

ER U728 B T V%, FEERO B E ORE D TRV S OO ME
ADMELE L7\ = @) % - Draize BRO L 9 7 fLBECPRIEIC £ 2 RFAl 23
TR, I T, BELFET VT L DA IX S - 1 5 M
BHERBAHOLIL, 1) MTT &8k, 2) ==2—F 7Ly ROV IAZ, 3) 3
ik BEER O, Ot 4) YA N A > Ol 7e ERERIE S LRI S,
OECD #7114 RF A+ (TG-439) ¥ 12\ CiE. MTT Bk Y BEAEhTW5
MTT BT, MlasEtEaie L QLS TEY Ml har R T7o=
N T R OK F B FE I K o T MITT  (3-(4,5-dimethylthiazol-2-yl)-2,
5-diphenyltetrazolium bromide) 2NE TSN THEL LR L~ 2ERL, L OFE
HaEfiias (i, M) L3 257ETH 5,

2007 4EICEEE T TV & LT Episkin™ 8L EpiDerm™ % AN = in
vitro & &R FBR E X OV & EERER2Y OECD 4 K71 > (TG-439) & LT
HFRE 72, RV T, 2010 4E38 KT8 2013 4E121, SkinEthic™ RHE 3 & OF LabCyte
EPI-Model 24 SIT 23 FIFBRIC AW 2 R5B EET L & L THRA ST\ 5, BN
TIX 2013 A LLE B ER 2 IV CTRAFE S 7 b e O IRGERS iR IR & 72 0 |
BUE, B EBRAEEORRITHFAITINE L T 5, AW T H LR
REHERIN i D72 D OB A T B G REMERERIT . R EE T v a2 v

7= in vitro FZJERIEMERBRICE X HDA S L LTW5,
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OECD A KT A v (TG-439) (2B DEEEETT V& AW invitro &

JERE RO 7 1 b L2 LTI 5,

Table 1 Protocol parameters specific to each of the test methods included in

TG439"
EpiSkin™ | EpiDerm™ SIT |  SkinEthic Epﬁa&%ylg‘h
™ =
(SM) (EPI-200) RHE 24 SIT
A) Pre-incubation
Incubation time 18-24h 18-24 h <2h 15-30h
Medium volume 2 mL 0.9 mL 0.3 mL 0.5 mL
B) Chemical application
- 10 uL 30 uL 16 pL 25 uL
For liquids (26 uL/cm?) (47 uL/cm?) (32 puL/cm?) (83 uL/cm?)
10 mg 25 mg 16 mg 25 mg
For solids (26 mg/cm®) (39 mg/cm?) (32 mg/em?) (83 mg/cm?)
+DW (5 ul) +DPBS (25 uL) | + DW (10 uL) +DW (25 ul)
Use of nylon Not used If necessary Applied Not used
mesh
Total 15 min 60 min 42 min 15 min
application time
a) at RT
Application for 25 min
temperature RT b) at 37°C RT RT
for 35 min
C) Post-incubation volume
Medium volume 2mL 0.9mLx2 2mL 1 mL
D) Maximum acceptable variability
Standard
deviation SD<18 SD<18 SD<18 SD< 18
between tissue
replicates

RT: Room temperature
DW: Distilled water
DPBS: Dulbecco’s Phosphate Buffer Saline

— M7 A v FaX— K LT,

WERY)E 2 8RR & T L ORMEIZ

WY %, PrEdk&k, RKimc U IREEIR 2 & T L TR E 2k

L. EHICHEDHREIA v Fa_X— KL%, MIT 25T 25E#ICB L T3h
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BRT D, BBREEET N E N TFTH O E , BB Y 7 e — WRICE
B LT, AT a L RO 570 nm (Z351F 2 %K (ODsyonm) %
ET Do WG (M) (k3 2 BRI 0D ODsronm O EI G 2 Al
&L, MR 50%LL T OSEIC TRIEMED Y 1, 50%% ERS5E1C THlEH
V2R L) LHIET D, 7220, T A ¥ a— g UEEE BRI OB
R 72 SRR R EBR AL, AV AEBREEET VI > TR o T
W% (Table 1),

BERE 3 S 7 AL X D BRI L. BRI X O E D R
DR FERIBLRE & T OVEREN~OEENE (KBS 12X TRESND,
Trbb, RERHEEZGIEEZTWE Ch-> T, KEFIZRZE LR T
BRI TR S 72, ALFHE ORI HZBIZB W THBR ER AN T ThH D
ZEEE<MBENTND O 2D Z Lk, AWEWE ORI L EBEO K
JERIIE RS R D BRO—>TH v | Bl 552 M X 2 B E R o R
ZREICLTWD, T72b5, BIEREIEORHEIZ W TR WHE O 5 %
PEITEERER TH Y | BEREEET V& W2 in vitro B JERIBMRERIZ B W)
THILTFME DR EGZMMEEBET L ENERELEZLND,

BRPGET ME, TOMETICAEER LTS, ik, &E, 7V
—LBLPr—v g Vo T BAIDOTE CHBMEEZEN T 22N TEDL L

) RUCBW TSR G ET V% in vitro B ERTENERBRIC WD RS D—2T
bo, LinL, ZOAEONY THERBIIRIEREET VIC K - TR 5 EEME
NWEZHIWD, koL, OECD #A4 K7 A v (TG-439) Tik, W< 20

DEEREFET VBT SN TV D0, ERRMAOFEMITR R T 7 VI
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BIpo TN D, FRCHERWE O M2 272 5 013, BBRIE O F st ks
BREBETVICE > TRARD Z LICERT S EHERSND,
AL TIE, ALFWEIC X 2 BB R E DR EZER O —> & LT WE
ORJEZWBMEICER L, 8 1 R CIIS ISR EET VORMEEZ LM T 5
ZERHMICHEHFET o7, T B 1 BICBWUREMEO R 2{LFEME D

FiEtE & e d 5 2 & TR R G T T L OB R R AR Lo, kv

oot

T, 3 2 BEICBW TR et 2 940 L, (b FHE OFE R EL KT
TEIR & U CRERT R EE T VOIS EOENEI 52NN LT,

5T, 2 W CISEEEEET V& T BRI ~DIEH & L
THEEREET V& Wz in vitro 7T & 8 & FIN T2 in vive 3FA % FLi L 72,
IRBAMFETIL, in vitro I & in vivo FHAl & LT D 726D in vivo FHATIZ F 0
T in vitro 7l & [FIERIC MTT 3RERIC L 0 Rod 7= A M =8 & 7= 13 A0 R 2 2
FERREMEDFEIE & L CHW, & 1 = TiX, KRERIIEIED PK/PD fighr & L CTHE
MR & B2 ik EE DBIFRIZ DU T Epge model Z W THEFT L, 265 2 BTl
MR DRERFHERL A DU TR RR ) 2R T 23l T, S 612, 3 3 BTl

wmELSAOFHME L LTH A A VPEEAIC DWW TR L 72,
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1M SIRoTEEE b B REE T L ORRE

bt N DT EBREMY ORGH B IR, AL E D B 25 TR B R
B I OEEEORFHZIAS A EN TS, £/, & Foflaz AV C i
FEINTo=Woeks&E e FEEET NV (BEREEET V) OFAPEESFS
THY., OECD HA KT A (TG-439) ¥ TiL, 2007 FICHEELEET L TH
% Episkin™ 35 X O EpiDerm™ 73 B2 JE M5 & OVE B BRICER I S vz, &
T, 2010 4E38 L TR 2013 4E(21. SkinEthic™ RHE 3 & U8 LabCyte EPI-Model 24
SIT 73 [RFRERICER I S 7z,

AHTHEANTE DEBEET T /WCIE, TG-439 (B & T\ 5 Episkin™,
EpiDerm™ 35 & U8 LabCyte EPI-Model (Z/12 T, TESTSKIN™ LSE-high (LAF

LSE-high) . Vitrolife-skin, Neoderm-E 72 £73&% % (Table 2),

Table 2 The available three dimensional cultured skin models in Japan
Cultured Skin Models Supplier (Manufacturer)
TESTSKIN™ LSE-high Toyobo Co., Ltd
EpiDerm™ Epi606X * Kurabo Industries Ltd.

Neoderm-E Tego Science Inc.

Vitrolife-skin Gunze Ltd.

LabCyte EPI-model *’ Japan Tissue Engineering Co., Ltd.
Episkin™ *) Skinethic Laboratories

*): accepted by TG-439 in OECD guideline
AHR CIEB R RAGET VORIEEZA LT 2 2 L2 BRI, BRAN
DI HALEWE OFIEMEA R (5 1 %) L, MfRFRMEHT X o455

RIEET VOIS FOBENEZAOMNILE (23,
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FIE =RoukE e FREET MR T 2L E
i

BB GET L OA MR, LS8 O R E R MRS S X OB E S A
AU A CRIEFEBEIC OV THHEEZMESL TG © Y, LinLaens,
INbHEDL L, & FHDWITE ORI BE L R R T T L ORI TR
FWEOKRE TR —RFH 7 v 7 7 A VRO ERERE (P) OENRR L &%
AL TWSIZT X2, Watanabe H=° Morimoto &%, & M ORI E &L ~7 L
A7 v N OFFHEEIZBW T, IREEOLFEYE O log P EDMEA 1:1 ORIR%E
RTZEERELTND DY 22T PAEIL. BUFICRT X 9 I20E/ ST A
—4 (KL) Ly’ A—4% (DL?) OFTHRbTZ LN TE S,

P= DLK (DL )KL)

G HE# T A=K ThDH KL 3L DL 1%, LEWE O NGIEME A~
DIRIBRE & HERETBMR L T D, Watanabe 1%, WEYLFLAREN R0 D 7 &
DALFE DR G ERRE (P) Oxt¥iE (log P) 1%, MEBEREET NV THD
LSE-high & b FOfHAE O TRVWHEBEZ RTZ Lz@mELTWws Y, 22
T LSE-high & 13, Bell 512 & - THI% & 417- Living Skin Equivalent (LSE) '7 %
AL U, BB UEBIC LV AEOANY THEER ) LSBT ET LT, A
U T BEREDFRIE D —D>ThH /KO ZEIEH LI, LSE DI L £ 1/3 (TR S TV
%, &5, Watanabe H DL D Tix. LSE-high ® log P Dflix. & k&
DB LZ 10 EEVEEZ R LT, BR/NT A —2D 5L log KL 5 LSE-high & b

NS CRIFEE Th o 7-DIZ%F L, log DL? 1% LSE-high 28t k& D 10 fF &0
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fEa/RL7=, T72bH, LSE-high &t NEZETIE, \LSFEWEORKE (FAE) ~
YBCIXFEREE TH DA, RFH ORI e bR JEIZ T LSE-high ®J5 7% 10
fEEvy GHVY) 72912, LSE-high o@FaffE (P) ikt MEEDOB LE 10 %5
WMEZTRTZEEHLCL TS, 2O XK, (LFEWE DKL EHIE T A
— B Th%H KL & DL D707 7 A NLNEPFLNITEZ LT k- THEKEE
TIDORMEERDT Z N TE D,

LB XD BRI FEARIIZITE OB D FRE B &I RE

JEROFEBUIACF B O B G ERENBEREICBER L TV, EEICe

BT D REREMEE TRT 572X, BEEETT VoG REE e FE
JEIZR T2 ZEMEDORREHEL T 2 EE LT L1 OB THL Z &
NHEETH D,

EEREEET VI, BEREAATORKR BERETINVEREBOH NG
HREET MR SN D, ARIFFETIE, RIBTEAFRE R 6 BOREKET
TV (F /B R F /L : LSE-high 3 X ¥ Vitrolife-skin, /5 /L : EpiDerm™
Epi606X. LabCyte EPI-model, Neoderm-E 35 & U8 Episkin™) (2o T, [FIFRE
Dy E TR DR Z T TREOILFME (T T BT A,
TV, REEFRE, WA Y VLE R, —iEA Y Y ILE RBLIOT L
nerazer) VT in vitro REEGEEFERZITV, PIER L O EEE <
FA—% (KLBXLODL?) IZOWTHERLEET L MG THE LT,

PG IR T A — 5 & AW IR EET VL ORMERIL, by mE o
N EZEEO TRICA A TH Y . FEEREY ORI (Reduction) (26 755 TX

HEFERD,
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I EERITIE
1. EBRAE

ToFEYU Y (ANP), #7xA 2 (CAF), 71/t VU 2 (AMP) BLW
Z AW (BA) 13, FOEAlidE TRt CRIR) K v (illg1 ~ VL e R (ISDN)
X, ¥ 7 ~<7 /KU vF (St Louis, MO, USA) XV, —fHfE(1 Y VY LEFR
(ISMN) &, HRbp TERASH I VAL, Zvre 7 e 7 = (FP)
. V—=F73Im0 (B Lofikhshnr,

TESTSKIN™ LSE-high (LSE-high) 1%, BPEHIMENAH (KB LV EEAL
72 EpiDerm™ Epi606X (EpiDerm) %, AHuiifdtkAatt (K) Lo EAL
72, Neoderm-E |&, Tego Science Inc. (Seoul, Korea) £ Y i A L7z, Vitrolife-skin
X, 7 BHRASH GUER) L WA L7-, LabCyte EPI-model (%, #ESEY
YR e T gy a7 Y S (EEE BR) LA L7, Episkin™
(Episkin) 1%, Skinethic Laboratories (St. Philippe, France) X VAL 72,

WINORERLEET /L H, X% 3 HUPNICHER LT,

2. Invitro R[5 %108 5

BRI EET /VIL, pH 740 ) U REREEHL (PBS) TR, A XZ& AW
Tz 7 L— 0L HRYIET L THEM L, EpiDerm, Neoderm-EF J T
Vitrolife-skini%. side-by-side DLV (B AEHIERL © 0.95 cm?) ' 104
L. LabCyte EPI-model}s X U'EpiskiniZ, Franz OV (G 2058 AR : 0.50
em?) |[ZHEE LT, PBSE RF—t /L b Lo —_—t L CHMH L1 Kkl S8 7-7%.

RF—t L 6PBSZERE L, SLFWE %2 i S E7-PBS% R —® /LT H
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L7z, bi—=_"—tZid, KiatbEmE (ANP, ISMNE L U'CAF) D56
IZPBS% . FRIFMELFW'E (AMP, ISDN, BAR X OFP) DA 1F40%K Y =F
Lo 7 ) a— L4003k i 1 Lz, @il ERR I, 32°CTIT o7, ATE DRFHIC
L= =ik A]1 mLERIRL, ZOMERED L — "—FR A M LTz, %
U 72 o TR oAb B IR I FHPLC &2 WD CTHRIE L 72,
ARFFEIZ 13 Watanabe & O #iY L7 U 7 OGS E & L= (Table 1),
7235, Log K,i, ™l iT Watanabe H> DfE 8D 8| L7, &5, b MR EE

$ & O'LSE-high > 1% 38 F2BR ik 5112 oy T & Watanabe H D& 5" 25 L 7=,

Table 1 Chemical structures and physicochemical parameters of model compounds'

Log K, -1.507

H

Log Kop: 1.225

Antipyrine o Isosorbide oo
(AII)\Iylg) o “l‘\ oH dinitrate o
M.W,: 188 i (ISDN)
- = M.W: 236 0

NO,

Isosorbide-5-
mononitrate
(ISMN)
MW.: 191
Log Ky -0.151

0,NO

Benzoic acid
(BA)
MW: 122
Log K, 1.410

COOH

Log Ky -0.123

HsC\N o '\/CH3
oﬁlz
L,

Log Ko 2.179

Caffeine Flurbiprofen F
(CAF) (FP) vy
MW 194 M.W: 224 O O coon

CeHs

Aminopyrine |
(AMP) (¢} \N/CH3
M.W.:231 —
LOg Ko/w: 1.065 .\ C/N\CH e

3. Invitro JREF R ERRY 7 )VHIE D HPLC &4

Table 2 |Z HPLC O H|E S AT A%  Table 3 IZKALFME D EESAEZ T,

18/115




BmFER L VELNTY 7 VEIRIL. AMP, ISDN, BA B8 X O FP O%H& 1L,
NI EEYE A 54 L7-7 2 h= kU /L L ANP. ISMN ¥ J O} CAF O34 1%,
TER=bUALE 1 TRAL, BO0OHE (12,000 rppm. 5 4%, 4°C) %, Z0

EE & R RS Lz,

Table 2 HPLC system and condition

Pump LC-10AD Shimadzu co., Kyoto

UV detector SPD-10AV Shimadzu co., Kyoto

Auto injector SIL-10A Shimadzu co., Kyoto

Column Wakopak Wakosil-2 SC18HG Wako Pure Chemical Industries, Ltd.,
4.6 mm i.d.x250 mm Osaka

Column oven CTO-20A Shimadzu co., Kyoto

Integrator SCL-10A Shimadzu co., Kyoto

Flow rate 1.0 mL/min

Column temperature 40°C

Injection volume 20 uL

Table 3 HPLC conditions for determination of model compounds.

Compounds Mobile phase De(t::g;on Internal standard
acetonitrile : 0.1% phosphoric acid containing butyl p-hydroxy
AMP 5 mM SDS = 10 : 90 245 nm benzoate
ISDN acetonitrile : water = 55 : 45 245 nm butyl p—hy;ig?(;(y benzoic
acetonitrile : 50 mM potassium dihydrogen ethyl p-hydroxy
BA phosphate = 45 : 55 245 nm benzoate
FP acetonitrile : 0.1% phosphoric acid =50 : 50 245 nm isopropyl p-hydroxy
benzoate
ANP acetonitrile : water = 30 : 70 254 nm —*
ISMN acetonitrile : water = 10 : 90 220 nm —*
CAF acetonitrile : water = 10 : 90 254 nm —*

* Quantitation was calculated with absolute calibration method.

4. HEEHENT

\
T

FALFE D log PIZBT 2 & b RS & BEFREOHET VOB, AT
~ » ONENLAHBIFREL (Spearman's rank correlation coefficient) % FV N TH E K 5%

THE LT,

19/115



280 Piim

1. BJEFER X7 A =2 DEH

li

FEFWE O B EEEE 2 RHICS LT v b U7 BB %t &

— Wl 7 0 7 7 A L O E EIRIER O & 2 B2 U 7o AL E O IR L TRR

rt
%

T2 & CHfRE (P) ARM L7, BELEGZRE -T2 7 7 A 1id
S 7 OYEEGE 2 BRI HE R (1) TRbhbIZenTxs 0 KESE

WRNTGRA—2ThADL?E KLIZ, 2 (1) XvEHL,

ki Ryl 2 D s
Q—KLCV{th PR nz_; e exp( 7 n'rw tﬂ (1)
P:%z(DL‘Z XkL) @)
Z 2T, QUTHNLEAE Y 72 0 OALEWE O R E Kb mE DR g/

A OSEREZ . L IMEFWEOILEERRE (B OEA) 2. Cv I3EET
DALFYVEIRIE % . DIZRRE T MR | ¢ LS E % 2 A % D

MxFnEhn®Ekbd, £7-. PIIDL? L KLOfEE L, & 2) LvEH L=,

2. f{LFEWE D n-A 7 ¥ ) —)v /KSR (K, & B MERIEICET Dtk
¥ (P) DRf%

Watanabe 5 ' 331 O Morimoto & '@ 25 L CWAILFEWE D n-A 2 ¥
J =V, KB E (K,p) & B FRJEFERE (P) OREfR% Figure 2 (Z/R7,
Log Kop WIEDED & & | log Koy & & MREIZEIT D P (log P) XA

BEILRIZ B ASEETIALFEE L L CGEIR L7 ANP, ISMN B XY CAF @
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log Ko I ZEDIEZRT DN, Figure 2 FCILHAIBAROFEHNICAE T D &5 %
5D, LMo T, THEOIFEMED log Ko 2% L log PIId HHE 2 FH

ELHRBEALR & 72 DARUEITELD & £ DB 2 fRAT L 72,

2 -
-3 - 1
[
E 4 - /.2
e b 2 &3
\9/ '5 h 6 /e4
R c / :
§) e 13 N ok
i 10
-7 15 ®; 4 ’
841 © .. 29,
16 14
-9 T T T T T 1
6 -4 -2 0 2 4 6
LOg Ko/w

Figure 2 Relationship between log P values in excised human cadaver skin
and log K, values of chemical compounds

O: Watanabe et al, AATEX, 8, 1-14 (2001) >
a; Flurbiprofen, b; Benzoic acid, c¢; Isosorbide dinitrate, d; Aminopyrine,
e; Caffeine, f; Isosorbide-5-mononitrate, g; Antipyrine

@ Morimoto et al., J Pharm Pharmacol, 44, 634-639 (1992) '®
1; Ibuprofen, 2; Flurbiprofen, 3; Indomethacin, 4; Ketoprofen,
5; Lignocaine, 6; Isosorbide dinitrate, 7; Cyclobarbitone, 8; Aminopyrine,
9; 5-Fluorouracil, 10; Dicrofenac sodium, 11; Nicorandil, 12; Antipyrine,
13; Morphine hydrochloride, 14; Isoprenaline hydrochloride,
15; Dopamine hydrochlorid, 16; Levodopa

3. ALFEME DO n-A T F ) —)v K ERE (Kou) & B REIBIZEBIT B ES
BT A—% (KLEBLUDL?) DE%

Watanabe 5 ) RELTWD 7T BEOLFEWED n-A 2 &% ) —)v,/ KAE
B (Ko & & MREEICET 2 EER T A—% (KL 33X DL?) D%t
¥ v % Figure 3 "3, Log Kos ML TS log DL 1XIFIE—ETH -7

(Figure 3 45) DIZxf LT, log KL 1 log Koy OEEANZISE U THIM L  (Figure 3
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#2) . Figure 2 1278 L7z log Ko, & log P OEAFR EFELL L TN,

X Q) WRLEZEY, PIZKL & DL OfEE LTERTZENTE D, KL B
EFO DL, ENTNDE LI AR T RT A =2 TH DLW, (LFWED KRG
FRMEE ENEND/RT A—=RZ3IFTRTZET, b NORHRE & &K
J& £ BT 2ALFWE O ZBMEDEIZHBNT, KM EREET

NOREZRESIT L2 LM TELEEZEZOBND,

0 1 ©) 0 1
©]
-0.5 A -1 1
5 1 v 2
- o
< -1.5 - = -3 1
2 © E
a2 o 9 -4 @
254 0 54 0O @ ©)
'3 T T T T 1 '6 T T T T 1
-2 -1 0 1 2 3 -2 -1 0 1 2 3
LOg Ko/w LOg Ko/w

Figure 3 Relationships between log KL and log DL values in excised human cadaver
skin and log K,,, values of chemical compounds

Right: Relationships between log KL values and log X, values of chemical compounds
Left: Relationships between log DL values and log K,, values of chemical compounds

CERIII ES
. BACTFWE D log PIZBET 5 & b RE & AERAR ST T /L OFH B

FACFIE D Kopy \ 5T DB EREE T VTS HFmte (P) Okt
71 v N % Figure 4 1237, 228, b MEFEORR (Figure 3) HEIFFIZT 1
v L7,

LSE-high TiZ. /L& D log K, DHEINTIG U T log P HEENN L 7= (Figure
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4a) 73, LSE-high (28T % logPlL, WIHhOLFWE S & MEEIZHRTE X
Z 10 fE @\ Ml & 7~ L 7=, Epiderm (2 2W T HALFEWE D log K,p DA T
log P 2380 L 7= (Figure 4b), FP ZB&\\NTC log P13 b b & L IRIFRFLE D %
7~ L7z, Vitrolife-skin 33 J. O Neoderm-E Ti%. BA & FP @ log P 23t b &8
PLL7Zb DD, ZDMOLFEME Tl log Kop \EFE T, log P OEIZIFIE—
E T 7= (Figures 4c, d) , LabCyte EPI-model 35 X OY Episkin (235 Tl, log

Kope & log P OFNTIERIMEIZ R 222> 7 (Figures 4e, f) .

a) b) . ©
—~ 31 -39 2 34
~ (7]
§ 4 @mE £ 4 T 4
el g%° §i 83 i:fa o @°
a =
G 610 =] o s 6 g [ £ 61 5
[ =)
%’ 7 - o @ %) -7 o = a -7 o @
[®)]
3 '8 L] L] L] L] 1 3 '8 L] L] L] L] 1 S '8 L] L] L] L] 1
2 -1 0 1 2 3 2 -1 0 1 2 3 2 -1 0 1 2 3
LOQ Ko/w I—Og Ko/w I—Og Ko/w
d) 0 e) f)
3 3 - E 3 - 3
5 = %
w4 g 47 £
E 5 = B £ s5{g g@ £ 5 rye)
3 6 lO © i Oy 2 O B0
2 67 e 67 g 6 1E
® > A © A
Q.7 - e Q -7 1 S L 7 - E
2 © s ©) S S
- -8 T T T T 1 Q -8 T T T T 1 '8 T T T T 1
(@]
2 -1 0 1 2 3 8 2 -1 0 1 2 3 2 -1 0 1 2 3
LOg Ko/w I—Og Ko/w I—Og Ko/w

Figure 4 Relationships between log P values in cultured skin models and
log K, 4, values of chemical compounds
a): LSE-high, b): EpiDerm, c): Vitrolife-skin,
d): Neoderm-E, e): LabCyte EPI-model and, f): Episkin
Symbols: O; human skin, [1; cultured skin model.
Each point represents the mean + S.E. (n=4-6).
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HRERMEEET VBT 58 LEWE D log P (x#l) &b FEFFIZKITS

HLFEWTO log P (y ) OBIRZE Figure 5 12737,

Log P human skin (cm/s)

Log P human skin (cm/s)

% log P DRRIFLL T O X Sz 5  (Figure Sa)

a
3 - )
4 -
FP
5 BA @
6 - I,'@ISDN
CAF_G)
-7 4 1sMN AMP
@ANP
-8 T T T T 1
8 -7 6 -5 4 -3
Log P LSE-high (cm/s)
d
3 - )
4 -
FP BA
5 - @@
@ISDN
6 - P
] CAF AMP
anp @ ISMN
-8 ——

8 7 6 -5 4 -3
Log P Neoderm-E (cm/s)

Log P human skin (cm/s)

Log P human skin (cm/s)

b)

FP
i ® G BA
®

ISDN

.
.
.

C&ﬁ) AMP

] @ ISMN

ANP
T

7 6 -5 4 -3
Log P EpiDerm (cm/s)

-8

e)

i FP @BA

/® ISDN
b AMP.L

- ISMN @C% CAF

ANP

8 7 6 5 4 -3

Log P LabCyte EPI-model (cm/s)

Log P human skin (cm/s)

Log P human skin (cm/s)

c)
] FP@ BA
@ISDN
7 AMP ./
%CAF
ANP@ ISMN
8 -7 6 -5 -4 -3

Log P Vitrolife-skin (cm/s)

f)

. pa GO
/,G) ISDN

- lSMNé,@ AMP

CAF
ANP @

8 7 6 -5 4 -3
Log P Episkin (cm/s)

Figure 5 Relationships between log P values in excised human cadaver skin and
log P values in cultured skin models

a): LSE-high versus excised human cadaver skin,
b): EpiDerm versus excised human cadaver skin,
¢): Vitrolife-skin versus excised human cadaver skin,

d): Neoderm-E versus excised human cadaver skin,

e): LabCyte EPI-model versus excised human cadaver skin,

f): Episkin versus excised human cadaver skin.
Each point represents the mean + S.E. (n=4-6).

Watanabe 5 D 2 1I2BWT, & MEJEIZEIT S log P & LSE-high (2317

LogP,, =0.992-LogP,; ., —1.228 (1=0.9401, p<0.05)

b ZJEF L O LSE-high I231) 5 log P 1L, HHE AMTIT 1.0 D BiF /2 HRE %2
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AL OO, LSE-high (28175 log P A3, b MEJEIZHARTEBLZ 10 550
flZR LT D,

EpiDerm (22T, & MEE & ORI TIZIE 1:1 DD TRAZRMABENTED 5
7z (Figure 5b)

LogP, e =1.022-LogP, .., —0.202 (r=0.9401, p<0.05)

LSE-high & |3#72 Y (EpiDerm Tl t h & & 1ZIEFRED log PIEA R LTZ,
—J7. Vitrolife-skin, Neoderm-E, LabCyte EPI-model 5 & T Episkin CTi%, t K
BRg & O log PIZEE 2 MHBIEERD vz hr - 72 (Figures 5c-f)

Logl)human = 2'929 . LOgPVitrolifefskin - 7871 (r:08035‘ p>005)
LogP,,,., =1.688-LogP,. ... »+2.32 (r=0.8162, p>0.05)
LOgPhuman = 0937 : LOgPLahCyteEPI—mode/ _0759 (r=0'3894\ p>0'05)

LogP,, =0.768-LogP, .. —1.17 (1=0.8162, p>0.05)

piskin

2. G FEIE ST A—# (logKL B3EXWlog DL?) IZEAT A MRS L £ 05858
J&E T /VOFHEE

BACFIE D Kopo \ KT D KL OWRIEL T = > |k % Figure 6 (27379, LSE-high
TIEX. ANP @ KL 2t FEFIZHANEHEZ R LIZOZRWT, b b EE & I3IE
[FkED KL %7~ L7~ (Figure 6a) , EpiDerm TiZ. bt kZfE & FFEIC K, DI
IS CTKL S LTz, LA LBRNL, WTNOLFWED KL bt FEJE
IZHARTIRVWMEZ R L, £ OEITIEEMELFYE CBE Th o7 (Figure 6b)

Neoderm-E, Vitrolife-skin, LabCyte EPI-model 33 & O® Episkin Tld, & FZJE &
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L2 D KL OYE=sdh %z~ L7z (Figures 6¢-)

02 0 D) o E o c) .
— - N 1 5 -
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g 1A E 11 © 7 140
I o 8 &2 < ©
o 213 B8 3 -2 (e £ 2 @
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o] o] o
3 S 2
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Figure 6 Relationships between log KL values in cultured skin models and
log K, values of chemical compounds

a): LSE-high, b): EpiDerm, c): Vitrolife-skin,
d): Neoderm-E, e): LabCyte EPI-model, f): Episkin.
Symbols: O; human skin, [J; cultured skin model.

Each point represents the mean + S.E. (n=4-6).

W BACEWE D Kop \ 25D DL? OixI$ 7 7~ b % Figure 71277,
WFNOER K EET BT S DL? OfEIL, b FRJEICH R TEVE LR

L7=bDD, & NEREEFRIEEIC Kop DIEICERZRIZIE—ETH o 72,
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Figure 7 Relationships between log DL values in cultured skin models and
log K, values of chemical compounds
a): LSE-high, b): EpiDerm, c): Vitrolife-skin,
d): Neoderm-E, e): LabCyte EPI-model, f): Episkin.
Symbols: O; human skin, [1; cultured skin model.
Each point represents the mean + S.E. (n=4-6).

TERFNL T o 2 R ~OLFWEOREMNE (REEEMN) (X, RERK

PWERTEBERBERO—D>THD, Lo T, BEERTHNEZ AN 5 ERI2IX
BB DR G HEEE A BET 5 Z LPHETH D,
EpiDerm LIS DEFRF G T 7 /L Tl SLFEWE O FRGE (PE) 13t b

B LD b EVMEE R L7c, Netzlaff 1%, B58BEEET /L TIEN T 7 HEEEDMK
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WeDIALFWED PERELS 8D 22 REL TS Y, REERICZBET 5
BEREEET VOO Z X, ALFWEOFZRFETH P HEOE MEE LD
BICEADRETOND, FBEMEET NV EZHWTE NFIZEIT S P EZE T
TORRIIT, WBEBEET VL b FNEEOHEN 111 THDHLZENEE LW, T
bbb, b NEEEEEEEET VST D log P OMBICET D H & ORI
HETHY, BHED 1.0 (111 OFFE) LY BREVHDWVITNSWIGE, 1
BEET VAZET DN PIEOEN, #E LI SMEEICET 5 PEOEE
DIRR & 72 D RIReMEN 8 5,

LSE-high & Epiderm TliZ, AWM L7 bFZWEORREME (log Kou) O
IMZHE - T log KL DEIXIEI LTz, HEEREEET LD logKL % & MNEEICK
7% log KL L4 % & LSE-high I3t FRZJE &l L7-fE% < L. Epiderm
Tikb NEB XD bIREEA R LIz, £/2, TSN OREREET L TIE, b
NRRE L1372 5 log KL O AR LTe, ALZWEIL, FFICHEM Sh D &%

(CRE T A~ SN D, ALFEDPEET A~ SN DRREIL, "WF LK
JE~DERE (K) (AT T 2, RIGORINETH DAL, @BLHTEDRE T
B0, fIEOREL TV H &AL (brick and mortar) | 122 S5 2D,
L7 o T, FEICE T D2 HIEHIEE OMERCORE L, (LB ORI (FEA)
NG BB ~D BRI D EERRER 712705 L EZ BN D, Ponee B
EpiDerm 35 & OF Episkin 72 & OB EZEET /L & b MNEEIZEH T HAIEMEE
MR i U, B5R E CONREM e NS & 138 22 Z L2 HE L T

57, FThbb, BEEREET VOIREMERIX, AU 7 OB R

LREAFMT S LCHEBETHD L EZ HRDHN, B TR EET L
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IZBW T log KL D e NZJE & B 5B Z#ERI T cE 2y, Ll
MR G SEEEMED R D6 FWEOFR T 0 7 7 A Vb FEx O E
BT NVDOEDDEELIZ D ENTEI,

Log DL IZOWTCIE B MEET LB L0t MEEOmHE Tl L7 b5
WD log Kop IR O PITIE—EDMEET LIz, B0, TRTCOERLEET
JZBWTE MEEL Y & log DL? 2R LT-, WO EATRERE (D) 13,
Stokes-Einstein DAL DV 1FDH Z LN TE, LI TETRDOT I ENTE D,
JEB T A—% (DL?) 285 DIx. AT oi#iig (D) &mL > |
D, 1Z# =R (tortuosity) . AILHE R X CE OIS TR S D, b
WV O BB T D RHORES & Ui, A (A8 ; brick) 35 KOV
st (A )@ O A ~—2 ; mortar) L— RBHBHINTE Y, (LFHEDOE
BREHIIAA L — FTHDH P, LEEBNo> T, b MNEEERREEET LT
log DL” DEMEIR D LD Z & id, Wi THRBBEE N2 5 Z & 24 LT
Do

AR o> X 912, Epiderm (ZBIL Tk, KL 13k MEFE L W H{K<, DL 13k
FNZEL D bEVMEEZ R L, TNENDEPHE IR, PR M LT
PLLIfEEZRTbOD, B NG EITRRLZ T v 7 7 A VERT EEZ BN,
ZOZEND, BREEFTETNOREEZIERET S BT, v MR L OFRRK

(log P) D 1:1 OARREZ 1) T2 < KL DL? &\ o T2 & iF /3T A — & DT

b THETHD Z LN DhoT,
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F5H /R

B R HNE M 2 3 9 2 BT VRN C b D B~ b E o 2
(JEZiatE) 1%, BERBERO—D2>ThD, Lo T, BFHITM: 2 FEAm
T ORI FME DR EEREEZETHZENEETHY | HEREET
NEWTE MEEICEIT2 PEEZ TR SBRICIE, b N LRSS ET
(BT 2 logP ODAHBNCEAT 2 OFMENHEECTH 5, £lo, WEMEET
VORI ZRT D 720121, S BHIZ KL R° DL L\ o T EER T A — 4
DT b HETH D,

A [aIFEI L 7= 558 ST 7 VD 5 5, LSE-high 3 X U Epiderm @ log P I,
b MEELE BVWHHBAZ R LSOO, BERRIEET MIEBIT 5 KL 2 DL? L\
ST EFEWNT A— 23 FEE & R DHAITH LN TE TR, =
NOZH LT D700, BRIEZRIBFERTZ T Tk R GE T /L OIS

SOMUIRSMIE R AE OFEM 2R N B ETH D,
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o —RoThiE R NEFTT L O 2

WOt MEFET L (BEEEET V) X, ALFEWE O KGR
REBRICESFHENATWS, BEEEETLOP T Episkin™ ¥ LW
EpiDerm™ (%, R HIIAMERER S L O EEAMERBRICAN SN TW B A, (B2
W OFEBIECEIT DS 5D 132,

I E O EHIREIL, in vitro FZJEZMMERER T & 5 BRZ i ihif
PO TMT 22 ENFARETH Y 2 | RRGHIRE & BORRIIE O I R AT 72
RO b5, 20 LG BT S A LEE O A MERHEIC I,
{EFE O K EEEEFHEN AR TH L B2 D,

1 =TI, REEORR DT WE OREEER T 0 7 7 A Vi b i
IR T DEER R EET VORMEZI LN Lz, 3 2 BTIE, S HICHTEm
RRET ATV, R EEET L OBERIENIZOWTE FEE & g LTz,
F£7-. Sugibayashi 53553 7 §E 5 /L 0O TESTSKIN™ LSE-high (LSE-high, H
PERE R A, KB &7 v FOFHERE & TliE, KNOT AT T —BIEHEN
i Z L ERELTRBY P | 2T VR E AT HLEWE T, O
BB TZT Tl < REABIRES K ONNKGR S LT AR O B2 g R L I b i %
FAET AR RIBE STV D, £ 2T, ARIFETIIe N LR ZEET
IV ORBEFHIECTIMZ ANV AR F VAT 7 —BIE%ER L OZE O RNGARIZD

WTH R LT,
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I EERITIE
1. EBRAE

BBEFET VL, B1EELRACLO (65 ZHAWE (5F 1 i 1 &5
1 fi 1LEBAE

bt b O E (BIOPREDIC International, France) 1%, #=&thr— - =
— o v— (D) XVEEA L, ERICEL T, K&t — 2 v —
D T B2 OKRB AR,

N RFTY U RTHENVLAT AT E RBEXOWI VX LT AT R, EM
grade @ t, ® % Electron Microscopy Science Inc. (PA) X VWHEAL=, F/=, =
4 1% TAAB Laboratories (UK) £ V. PUEg{bA 2 I 7 A (Crystal) |d Heraeus
Chemicals South Africa (South Africa) & ¥ | WUEE{k/L7 = A (Special reagent grade)
AR T3S ORI L0 ~F %27 8k U ¥ A (Cica-reagent)
FEAR LR EAE GRAY) L0, HfR Y 7 =)L (Acs Grade) |3 CERAC Inc.
(Wisconsin) &V, 7= by (FBFBAMEIHMULENR) 13 SIGMA-ALDRICH
KO TNF LA 54 Y F AT R— b EFBITAT LR LR AL O]
) L0ENENEA LT, EOMORIKL, THIRO RIS LY HPLC H % A

Y

2. WEUIFO~~ XV —x 4T (HE) Yt

RIEREHT, T 7 AL, 278 h—2A (KFerE T ¥R S,
BE) ZHAWTHEY Gum) L7z, BAXT7%, ~~ XU —=F T (HE)

Yot 247U, EREEIEE (IX 71, AV v 32t B THEE L%,
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FTIOHNA AT (DPT2, AV XA S TR Lz, 2. KEDER
[ZOW T AT Y 7 b (DP2-BSW., 4 U v R 2R E&H) 2 W CHE LT,

HIEE X, 10 BETOEHfE & L,

3. BIRREFIEMEE (TEM) Ik 2 AET T A TG 0B

FIEAREHNT 2% X T RV AT LT e RBXO 2% VE LT VT e Reah
T 5 0.1% YV VEEAEEIR CRIMEE L2, 2% A A I U AR CHEE L, &
HIT 0.2%MUER LT =7 L 0.25%~F V27 287 U U AEHRIC CTEE L
Tz ZD%, TARIVEMRICEML, YL FT7 1787 b—AT 80~90 nm |2
YL, BiE Y 7 =B L0 = R ¢ EY M L CEIBEE T BEMSE (TEM ;

JEM1200-Ex, HAE XS, 1) THEIER LT,

4, HES V-V —PEMEE (CLSM) I X 2 EHEEofisR

FZ & D NE S 2 IS U — P —BAMEE (CLSM; Vivascope 1500, Lucid Inc,
Rochester, NY, US) ZHWTHIZE L, EE2.8cm, EAS58Smm DY 7%
R JEEIEEATIZ/AE AT L, st L X (Lucid  StableView 4.3 mm 7Kgl > X
09NA) &V VI NEREKTIRL, 830 nm DX A A — KL —HF—HEH T
B &N AR 2 JERBEAYICEIZZ LT, 7ods, BIEHEFIX, 500 pm X 500 pum,

O RBEIZACE T A 1.25 um B8 X OFRE 71 Sum TH D,

5. BNT AT 7 —Pofi DLk

TIINF LA S5 A TFAT X— N FEO 2 oOT & FERUENT R
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T =R Lo TMKGIRENTAEL D IV A LA 54V FFH LT F— b
MERWVE 25T 5 Z & (Figure 8) #FIH L TREFT O AT 7 —BiE%HD 5y

MDENEE NZEERERLZEETT VT LT,

S=C=N 0 S=C=N 0

O esterase D O

O
—
)J\ o) o)k HO 0 OH

fluorescein-5-isothiocyanate diacetate fluorescein-5-isothiocyanate

Figure 8§  Metabolizing by esterase of fluorescein-5-isothiocyanate diacetate

&k 2 pH 7.4 DV U FeiEER (PBS) TV A L%, @Al (0.C.T.
Compound. Tissue-Tek® 4583, Sakura Finetechnical Co Ltd, H50) [ZAH L, R
TATARATHHA LA VX Z UHPIZRELTHE L, 2V FAZ Y b

(CM3050S. Leica Microsystems Ltd, Heerbrugg, Switzerland) % I\ »T 20 pm
DOFFEGI T 2B Lz, UIRIE, 0.02mg/mL 7 VA L&A 54 Y F AT F
— b THEEREIE T 15 A v 2 N— b L BRIO G A PBS THEF LT

e, HOCEAMEE (CK40, AU o ZARAath) TR LT,

F2H AR

1. HE Y2012 K 5 bl

Figure 9 |2 FBAMEE CRIZZ L2 2 ~d, & MEE (Figure 9a) (2~

TH:EJEET L (Figures 9b-g) TITABODBENGRO b, £z, ~~ b
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FUU KON RBE SN, B NEX D bREERREET LD
23072 <. LSE-high (Figure 9b) 35X 0" Neoderm-E (Figure 9f) (28 CHHZE T
b ol BZEN T L2 Vitrolife skin  (Figure 9¢) TliX, ~~ F¥ U 2k
Rt IhiegRfERICbBlES, 7 7F A FOAILRAR+ 0 THDHA]

REPENNE 2 BTz,

a) b) <)

_colla:geni:ayec iy i

Figure 9 Histological observation of human and cultured human skin models

a) Excised human skin, b) LSE-high, C) EpiDerm, d) LabCyte EPI,
e) Vitrolife skin, f) Neoderm-E, g) Episkin
Scale bar = 50 pum

Figure 9 IZH-S< b M EER L ORIEEKEE T VDR % Table 4 [ZR”7,
bt NEEOABOERN 115+ 0.6 um ThHoT-DITH L, FEELEET LT
1$132+4.6 um 75 89.0+1.0um L & MEE LV LESEKRETT LD NNAE
TE o T, —h, EEEREOERTE MERE (624+3.5um) LV =Wt

FEEEETT L (233+4.6~59.1£0.6 um) DS HEN- T,
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Table 4 Skin thickness of excised human skin and reconstituted cultured human skin

model
Stratum Ylable' Dermis Whole skin
corneum epidermis (um) (um)
(um) (nm)
Human 11.5+0.6 62.4+3.5 412 +24 493 + 25
(11.8+3.3)" (512+122)"
LSE-high 299+0.9 202+2.1 80.8 2.1 136+ 1
Epiderm 27.0+0.71 53.0+1.2 _ 78.9 + 0.7
(12 -28)¥ (28 — 43y
Labcyte EPI-model 89.0+ 1.0 59.1+£0.6 o 149 £ 1
Vitrolife skin 13.2+4.6 233+4.6 _ 38.6+£5.2
Neoderm-E 27.8+0.9 23.8+0.9 o 522+0.7
Episkin 69.3+ 1.0 28.7+0.9 _ 99.2 +2.6
(79 — 102)* 38 - 48%

" Ponec et al., Int J Pharm, 203, 211-225 (2000)
* Sato et al., J Pharm Sci, 80, 104-107 (1991)
Each value represents the mean + S.E. of 10 times.

2. TEM @z

(C R D)8 T A TG D I

b NEEBLOKERREET LIC

e (TEM) |

£ DT AT

DT A TIEEEMERT D Z LN TE 7= (Figures 10b-g) 23,

BT LARETOT AT MG i

D S (Figure 10a) . &K JEET VT

ZEVEE L (Figure 10) , B FEEIZBWTCIXABTIC

T

FOEITe NEEIC

T4 72 < LSE-high (Figure 10b) THIZINTT A T/@IX, b MEJEIZ

NTHE i LTz, —J5, Epiderm (Figure 10c) TlX, iy E hiZ
A Z @R EE X vz, LabCyte EPI-model (Figure 10d) .

¥ O Episkin  (Figure 10g)

T A TRROENEE ST,
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Figure 10 TEM observation of human and cultured human skin models

a) Excised human skin, b) LSE-high, ¢) EpiDerm, d) LabCyte EPI,
e) Vitrolife skin, f) Neoderm-E, g) Episkin

Scale bar =200 nm.

White arrows show lamellar layers.

3. CLSM T X % FZjE#EE D i

b FEER L OB EREETT L OES L — Y-S (CLSM) 12X 5
BIERE R % Figure 11 12”3, & MEJE (Figure 11a) 2B\ T, £, B, K,
B, B (UML) BBlESh, 2bid, BERE XL VIES DI TN
S eoTe, SHIT, X EEHIZHE W TR A BRI B2 S 17 (Figures 11a,
h), —7 . FEEEKEET VBV TRRDGPBIEINTZN, WT Lo

FREE 7V (Figures 11b-g) IZBWTH, KB LK RITBlE SN o7,
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Epiderm (Figure 11c) . LabCyte EPI-model (Figure 11d) . Neoderm-E (Figure 11f)
¥ L OV Episkin (Figure 11g) TliE, XLV EFICB W TEZE S AEMIOS B S
L7273, LSE-high (Figure 11b) 33 L ON Vitrolife skin (Figure 11e) TiX, BAffEIC
FERII R ZR S 7R Do T2, BLRTEW 2 & |2, LabCyte EPI-model (Figure 11d)
TIT/NLBIE S, ZRUTRED 50 um £ TRO LN, FEEROMBIAIL,

LabCyte EPI-model Dfthd = > MZIWT HE8D H L7z (data not shown)

Figure 11 CLMS observation of human and cultured human skin models

a) Excised human skin, b) LSE-high, ¢) EpiDerm, d) LabCyte EPI,

e) Vitrolife skin, f) Neoderm-E, g) Episkin,

h) Enlargement of vi) area, i) 500 x 500 pm skin images of LabCyte EPI model.
Scale bar = 200 nm. i) hair, ii) hair follicle, iii) sulcus cutis, iv) crista cutis,

v) sweat gland, vi) corneocyte, vii) corneocyte with nucleus, and viii) pore.
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4. FNT AT T —B oA O Hg

bt FEE TR, A& 7-F£ B (VED; Viable Epidermis) 238V TV va i &
MBS, 48 (SC; Stratum Corneum) 35 X ONELFZ (DER; Dermis) (213
T & A EBIE SN2 7-, LSE-high, EpiDerm 35 X O Episkin (23T % [FlEk
OEMPBE S, REROT AT 7 —BIEMHITAES T REIC/HET S Z &N
R X7z, —J5. LabCyte EPI model 35 & O Vitrolife Skin Ti, £ X 7=F L2

FT< ARICBWT S mWEOtREN Bl e (Figure 12),

DER

Polycarbonate membiane

100 pm

— n 50 pum
S0pm 100 pm Collagen-layer. L

Figure 12 Fluorescein observation of human and cultured human skin models 15 min after
application of fluorecin-5-isothiocyanate diacetate.
a) Excised human skin, b) LSE-high, c) EpiDerm, d) LabCyte EPI,
e) Vitrolife skin, f) Episkin
Scale bar = 50 or 100 nm.
Abbreviations; SC: stratum corneum, VED: viable epidermis, DER: dermis.
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A ERRFHZ AW 7o 6fE B O 52 2§ € 7 /L (LSE-high, EpiDerm, Neoderm-E,
Vitrolife-skin, LabCyte EPI-model 33 & " Episkin) & b NEETIX, fafg, 4£X
TREBIOERDERNEIR D Z LR N RoTlz, REORKETHD

flEL, SMREEICT AR KRKON) T THDH, LN ->T, AEOERN

(CFE DR BT BT 5 = L IIARG I T 5, ARE1E TS
W DOBBIZEB T AT A—% (DL?) ., EEKEET LTI MEEIC

WART—HEWEEZ R L, LBKREY (AEHNEV) BE. DLATNESL kD
T OBBIEIIIRL 7o b, B MEEL Y BEVICHL b B, DLP2S e RE &
DHEEEZ RS LV D 2 EIR BEREET VOILESRE (D) BIERE NEE
IZHARNTEVEETH L EEXDND, 2D EIF, BEMEETMIZBITS
IEFMEOFEPE FEFLD bW L2 ERL, BEREET LVOARED
NYTHEREITE MEE LD BIRWAEERE X D, S5, TEMB LW

CLSMIZ L 28152 Tl BB W £ 7 /L O A BB N ISR 20858 & L L7,
fJEORMAARBRIE, 7 A FHEEEZMERT 51 7 I FOMOIRE Thi/z ST
200 0 Llto T, 7 A TGO RMBESCHINIEE D& & d 5 VO IR
Ko T, BIEICHA S NIALFEWE O 5L K OEHU S T A — 2 3B E < T
D, TNENOHHEKEET VB TARBTOT 2 7HEORENBIESH
M, FORITE NREICHAR TR FORIRIZOWTIE, EpidermlZIB\
THERE FEEICEEIL TWeb DD, ORELEET L TITE MEE L
I SMNCRAR DR TH -T2, SHIT, CLSMIC X 28182 Tid, HEMETT

L (LabCyte EPI-model) (28T B/NMLOFEZH LM Lz, 25 OfERIx
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WTNGIERBEET VOAJENY THEEEN b P EFIZHANTRW Z & 2R
THERTHY, BBRIFET VBT DILH T A —2 PNkt FEFIC
WARTEMZRTZEDOEMTELEZ BN,

B2 G OARIEESE D 855D o OB OFEE, B H O 43 Aii
2T TR ZORLFIITHET LN D 5, LIeNo T, BEKEE
TNEE NEEORDVICHW D56, BRE P ORISR S L OZE D5FMIC
B9 28 7E 13D CHE L V2 5,

ARl A7 7 —BIZER L THE Lz, 74t biA -S54 Y FATT

F— MDOENDHiIE, ENOT AT T —BIEEO S NSRRI E T IR
WCHERRLZZ TR LT, REFOTRAT 7 —8iX, REOERIEICRTET
D ENHAE SN TNDM O N ARIOKRRFTIE, EERELSRICE VL
SREENBIEE ST, EETEREPOFEMRTEE TR T 5 2 LR TE )
ST, il b NEFHROT AT T —BiX, ARBIZITIZEALRLS, &
EEREPIFET D ENRRALNE 5T, —FH, W ODOREEKEET
LTI, ABICEWTH AT T —EDnf (#0F) BElZE SNz, S HITHE
Jutt I L ONCLSMIC X 2 BIRIC B W T A2 AEMIABLE S LTV D, 20
BRI+ TR WAEMIIL, ABONY THEEOZ R LT AT 7 —8
LRI L EE2 NS, LTER- T, BERETETVEHNWTZ AT

IAVEE Z il 2 5 A I TEERLETH 5,
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At NS

BT L OB FIIBIEIZ L0 | A BRRREHI W 76 OB R K
£ /L (Lse-high, EpiDerm, Neoderm-E, Vitrolife-skin, LabCyte EPI-model 5 J
N Episkin) OFEEH 2B WEH SN LT, TN DEWAKEELETT L
[Hld D id e b ERE & TR £ B %l 2 3R IN T d 2 ATRENE DS RIR S 4

7o Lo T0 B FOTFHNCEL TEEEEET VEHWDHEICIE, 20

3¢

HIREREN E R T oIE L TR 2L BAEETH S,

/]
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2 STk DEJEE TV E AW T EE R
PR
B RICEBN T, A TAFAEE 6 DR LNE T /L ORHEIC SN T
Wi Lic, BEEHET VOFRE LT, b MHSRREZAWTND Z &%

SDREICHEEP TN R EDFETOEND, LInLans, (LW EOE

A
B

MBS 8 R B T LV ORI IE O FEREIC D TiX, LSE-high 38 XY
Epiderm 2 LLEGAI B MR EIZITEL L T2 b DD DM OB 8T 7 L Tlik
EBERORE L RELS flpoTnie, BEREET VD OECD A KT A~
(TG-439) ~OFANTEEL Tid, 22N 7 — 3 Vil 7 BEfish
TEY ., FERFENMEOBMEYE 5 2 WO EMEW Ik 2 I E A5 5 O et 23
RSN TVD D, WL DO RBEMESHBIEGE L s S Tnd %, F7e,
IO OW|ETIET, HEBRMEOBMIREIC LR ED ., FIFHGEHBATH 5
B30T 2 IR KW E DR EE & D BRI DWW TOHEFNTIZ & A LR,
Z ZCARBIETIE, BT VRIE & O TR E O BTG R EE & F S
R D BRI OW TRz, BT VRIEWEIZIL, et Frel) =0 a
(CPC) Z MWz, CPC (X, D EERPWE X2 EICHFEEMN 2R L THWS
TV DB A A FREiEEA ¥ BEREEE AT 5 Z EmbnTng Y9,
F7-. CPCIEEW UV RN AZFF>Z L7725 HPLC I X DM ENE S TH D,
2B AR CIX B EE T V& VT invitro 74l & B & F V= in vivo
A A L U, SERBARSE 2 FRAREIS U 7 BB RINE O E,or model 12 K 2 AT (5 1

B Jo K OVEMING R A FEAR IS U 7o B RITRIE O RERFHERS (2 DU Tl BE R 72

43 /115



Hr (3 2 &) ZilAl-, b2, & 3 ETITMREFERELS OFMmES LTHA
A CEEEIZOWTHERR LTz, BB EFICBITH A b AA VEAIZE L T,
KEETNVTIHIL-8 DEAENEO BT, HEJEZ A % full-thickness 7 /L
ICBWCTHEHIF O IL-8 2SN 5 & |G % R 5 Z L d | BIEKEET
U, B 1 RSB TR E OB MM 2GR b N RF ISR L
T\ 7= LSE-high 33 X O Epiderm @ 9 % full-thickness €7 /L "Cd> % LSE-high %
R L7=, F£7-. LSE-high [X OECD A K7 A > (TG-439) \ZI¥EBRA ST
RNHLOD, FEREEETVOREE LT, e MEFICEWZ E D
FEMICRETT A Z & T B FORRE TIIT S ECHMARY — 1 E LTHIFET

xXbHEEZT,
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H1E WHINREZ IR U SR E,,, model 12 X
% fiEHT

UT4E, pharmacokinetics (PK) & pharmacodynamics (PD) 3 X U845 OFH
B, EEMORE I m AW TEEEZETEHAICH D, £/, £OFH
FATEIE FDA % 002388 541, 3 CIZ Exposure-Response Relationships (2 B89 %
HA BV APRARESNTND P L LAt PK/PD HBICET 2HEDS

UVFEYO ML TIRE & A ROBRE BT b D TH Y, FleaFEM LM
T2 ~DICHIZRON TV D, AERFBFTTOMNRE T 556, FriC
BE~DEM 25 2 256120, IRE TidZz < @A CH 2 BT D3
WIIREE L NN DOBIREM BN T 20BN H D, Fo. BIEHIEANE & BRI
WE e EREICER RIVER &AL B DO BRI DWW Tl EE R 8 2 UM )
LN Z D Z & T b B REEICEBIT % TK/TD (toxicokinetics/toxicodynamics)
% PK/PD & [FIERICRPTRAIZFHE T2 ETIIBO TAHTH DL EEZX BN D,

BERERIANEC BIT 2 2% < ORFFEIE. BB E O IR EE & 2 o BE R
IZOWTHRE SN TWDHIZTEF, HIBIEBLENL T O E IR E & RO
BRI OV THRE LI SEGITIF & A L2, £ 2 TR TR, 7 3K
Y& (CPC) O RZJEHIRIE & BB DO BIFRIZ DWW T, B EEET LV, ~7T
VAR U ABIOELE Y FEHAWTHZER KON ZOBLE D G 21T -
oo 7R3, RERIME DML, B ET TV (invitro) B X OE (in vivo)

EHIZ MTT iR L AR A e L L=,
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I EERITIE
1. FEBREL

e F A ) =0 a (CPC) 1E, HRbAR TS (RUR) LV
A L7z, 3-(4,5-dimethyltiazol-2-y1)-2,5- diphenyltetrazolium bromide (MTT) i, Sigma
Chemical Co. Ltd. (St. Louis, Missouri) X VEA L7z, £ DOMORIEIL, Kk,
HPLC HEITREK 7 L —Fob oz EHEM L,

TESTSKIN™ LSE-high (LSE-high) 1%, BRSNS (KB LA L
7= Hos: Hr-1 ZIfEPE~T L 2~ 7 2 (20-40 g) |, Hoshino Laboratory Animals

(B E) L VEEAL7, Hartley SREEMEELE ~ b (300-450 g) (L. Saitama

Experimental Animal Laboratory (3FE) K VWHEA L7z, 7pds, BipIeBRid, Wl
RFEMFGEE v Z — DOMEBLEICHE > THEME L7, & MBI, SMO & LT
At BB ERAREEEAZERT (Bl MRttt AR A = X)) DL
L. xoX 227V =y (Bl EFIEAHEES) ICTER L, Mm%
[ZOWTIE, KEHEARNIZEL D L BIOHBDO TR BRBET Tho72Z &b, =
X R7 Y =y 7 N ERERER CY4RE) 3 L OWHEAS T RERER (4RF)
(2 &0 FEhETEE &I S vz,

NT VAT ABLOE/LE v b O stripped skin 13, ¥57% 7 — 7 (Cellotape®,
Nichiban Co. Ltd., HR) 2KV 20E R bV v B 7 L CHANE A FEEL TIERMR L

7z, F7=. Stripped LSE-high |38 % ">t v b THUY BV TIER L 72,

2. CPC D i

EFLEY PBLIOANT LA AIZIE, CPC D 1, 5 BLN20% EHAE
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RESE 100 pL Z2 73> F7 2 M AR (RE—% A X B 16 mm, F/E3K
RS, ) I LAAEECEA Lz, ELVE Y hOBAIX, EHH D
VNI ELO intact & 7213 stripped skin (IZZFNE 4 EFTTO@EAL, 209 H 1
fEpTiE = hr— L& LCABRBERKRAZEM LTz, ~7T VAR U ZDGEIL,
&R & 5 U MEAFHER D intact F 7213 stripped skin (2 2 fEATEA L. £ D 95 H 1 EHeT
o be— Ll UCABBEREZEA Lz, S OICKHEEREaN (=7 X
RARTE, =F SRS, BUR) TRV AL & P U7z, AR E
JLEy NOBEAS 48h, ~T VAT ADEAS 240 & LT,

LSE-high (21X, 7Ty A V7 &2EE L, 7ykA U 7% @y
Uarz@&o Gl RICE S, Bty P TR 2 THMICES S
B, 7oA P ADEKE TN, Ty EEZ 12mL A, 7v®AY
> 7 &AF T 72 LSE-high ZXJANALRWE S IZT v AL L AIZB LT,

Intact LSE-high [Z/%. CPC @ 0.003, 0.01, 0.03, 0.1, 0.3 B LV 1% A HE
HEWRYR R 80 uL % | stripped LSE-high (213, CPC @ 0.003, 0.03, 0.3 353X OV 1% 4
AR 80 uL ZAEAOT vt A U 7 WNIZEH L7z, Control (ZIXA#
B ER W=, 7 vEA LA (Toyobo Co., Ltd.) OELZMNZIZT v &AL
#t (Toyobo Co., Ltd.) % 1.2 mL A#v, 7 >4 U 7 ZftiF7- LSE-high 5
TWRABZRNE T vEA FLAIZHEL, 37°C, 5% CO, FT24h A »F a2
— hLT7,

fERERR A (1 45) @ _ERN{ANZ CPC D AEFL R MR 30 uL % Finn Chamber®

(Epitest Ltd Oy, Tuusula, Finland) %W T L7z, ZPBEiZiE. 0% (Control;

AR, 1 7 FT) . 025% 2 77T BL 1% (2 »F1) @ CPC ABLEHE IR
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Wiz . ABiiZiE. 0% (Control; AFMEMH. 1 # A7), 0.125% (1 »# F). 0.25%
(1 7 A1), 0.5% (1 771 BEO1% (1 71 O CPC A EHIRIAK 2 #H L
7o WHEBALIZ, S HITKHAEMEMHE 4 (Elastpore, Nichiban Co. Ltd., HAT)
TEWRE L7, WAL 48 h & L7z, #BRYE FIBERR \C DL T ) E L HE

(Table 5) 1ZHE > TR FFRIES 2 HIE LT,

Table 5 AH /N> F7 A MFZEHEIC K 24 EHAE L £ DR R

HE = B & B it
- 0 BO& 78 L
+ 0.5 BV NRLEE
+ 1 AL BE
++ 2 HKLBE -+ V2
+++ 3 KLBE TR+ 92 F72013 /kIE
++++ 4 KAKIE
3. MTT assay

KRR . KRB ORI 7: CPC Z#FrEL, MTT assay #1T7-72, 9
72 B, LSE-high DA, 1mL O7F vl A BT 2 [mIPEWR L7-%. D
ZEAE 3 mm IZF B E | BUE IR ERE R L L CHIE £ ToO-20°C Tk
B LTz, R0 OGO BRI DT v A FEHA TR0 BrE . MTT %9 1.2 mL
ZERANEA LT 37°C, 5%CO, FC3hAvFa—hL7, B, MITA
TRIXT v A M2 FWT 0333 mgmL L7225 K5I LE, 4 v Fa—
&, RO MTIT W% 1 mL OT vt A EH TRV L. CPC i A &
B8 mm I BV, FIHIWIHkAE ~ A 7 v F 2 — 71 L, 0.04N M2
A Y7 asX )=/ 700 pL Nz BERTIC—BEAGE L CARL~ AR L,

=Y OREIL, SIEEER (UV-160A, Shimadzu, Kyoto, Japan) % F\»

48 /115



T, Bt E 570 nm TfT o 7=,

AT LAY T ZAOWE, FGEML A RERK T & 7 BARHR IS T 4 EE
T, BEERmICEFT D CPC 2= Uiz, @AM OEEERE L, Ak
FaMOTELE 8 mm ([ Bk, SHICEO—HZELE3 mm (Zf] Bk E
B & R R E a0 U CHIE £ TOM—20°C THRE L7, 0 O REREHT,
EHIZ MTT sRBR I L7z, 7288, MTT &RBRILT A b LA % H\ T LSE-high
& RRRIC Y E LT,

AR (Viability) 36 X OB (Dead Cell Number) 1%, ZiLZ iU
TORITHE-> THEH LTz,

Viability (%) = ODsgum (sample) / ODs 7o, (saline) x 100

Dead Cell Number (%) = 100 — Viability (%)

b N OEEIE, B EEN A RERK Tl S BRI T 4 BEWT, B E
KIENTIRATFT D CPC ZBrE L7tk LMD 5 7 Tt (0% (Control, 1 4 FT) . 0.25%
2 7H) BEOX1% Q2 #FD) 22\ T, BEEREFT> 72, CPC il AL %
JRIFTRREE (o m A L ERY T U7 2%, 7 A T BRI, KR L.,
A 8 F  (Dermapunch®, @4 mm, ~/LaAkRRE, KBR) (2 CTREREH 2 £
B L7z, o7z fgsletix, BISEZmEL, 3 757 (0. 025 B LT 1%)
IZOWTIE, BEHIZMIT R AEITo70, RV D2 #71 (025 BLO1%) I,
e CPCIBERIER & LT~ A 70T a—TICANT KT A T A AP CHiE

%, WE F TOR-30°C THRE L7-, FREF CPC IR IX, HPLC |2 CHIE L7,
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4. HPLC |Z X % B2 & i B o HE

Ffgakphit, EEAME L%, 78 =1 U/ 200 uL 3 L OVNIEHEY) &
& L T n-nonyl p-hydroxybenzoate ® 7 & k= k U /LI (100 pg/mL) 50 pL %
WAL, (XS 2T mince (HIG)) L7=t%, =008 (18,800 X g, 20min, 4°C)
L. Z®DEE 20 uL % HPLC ¥ A7 AIZIEA L=, HPLC ¥ AT A8 X O %
VLR (Tables 6, 7) (Z/R79,

Table 6 HPLC system for determination of CPC

Pump LC-10ATvp

UV detector SPD-10Avp .

Auto injector SIL-10ADvp Shimadzu co., Kyoto
Degasser DGU-20A3

Inertsil® ODS-2

4.6 mm*250 mm
Cartridges Guard Column E
Inertsil ODS-2

Column oven CTO-10ASvp Shimadzu co., Kyoto
Analysis software BORWIN Jasco, Tokyo

Column

GL Sciences Inc., Tokyo
Guard Column

Table 7 HPLC condition for determination of CPC

Detection 258 nm

Mobile phase 1.0 mL/min

Flow rate Acetonitrile : 0.2 M sodium perchlorate = 8 : 2
Column temp. 40°C

W2 PEER
MTT R BRIC L 2 AEHE R & R E PR & OBAfRIL. LA T IZ/RT sigmoid E,u
model (Hill equation) T L 7=,

[max : C}/

=—m 3
IC{, +C7 @)

22T, T IREEREE (MTT BRERICHBT DIEMIIER, %) . L (SEKEER]
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WRE. C 1B & CPC IRFE, ICs) 1% 50% PG RIS HME . y I3IRIA+ (Hill

) ThHD,

GRS

AT VAT RITEIT D CPC O AR EEZ %3 5 JEMIIRDOEIf% % Figure
13 (2, ZDOWO R fEH CPC JEJE % Figure 14 12759, SEHINEERES IOV FE
J& & 412 intact skin (ZEE~XT stripped skin O BN EMEE R LTz, Fi2. & OHR
VIAERI IR RIZ BN CHEZE T, intact skin (2B W THEMIINERIZ, CPC O A
Ji U CHEAN L7225, stripped skin TITRIREE (1%) 1TV TH TIZHEAFT H OfEH[A

N bz,

RN

o

o
)

&) ~
o ol
| |
L OLOO
&> 000 LL
[ [ O] o

N
(&)
I

Dead cellnumber (%)

o
I

R
o

0 5 10 15 20
CPC applied conc. (%)

Figure 13 Dead cell number after topical application to hairless mouse

Symbols: @, CPC application on intact abdominal skin; A, CPC application on intact dorsal skin; O,
CPC application on stripped abdominal skin; 2\, CPC application on stripped dorsal skin.
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Figure 14 Skin concentration of CPC after topical application to hairless mouse

Symbols: @, CPC application on intact abdominal skin; A, CPC application on intact dorsal skin; O,
CPC application on stripped abdominal skin; 2\, CPC application on stripped dorsal skin.

WIZ, FEARRE=R (%) & B CPCIREEICx LT e b L7z (Figure 15)
BB EHRITHNAXNGE3) W=7 7 497 4 7 LI D TH D, Intact
skin 33 & O' stripped skin, & 5 WMEMEERI L O EREE & W o 7255 DV TR

725 B R IRE S L OSEMIEEZ R LI, ZRENDOT —X X, 1ZIEFR—O

it bz 72y F &,
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Figure 15 Relationship between percent of dead cell number by the MTT assay
and skin concentration of CPC after topical application
to hairless mouse

Symbols: O, 1% CPC application on intact abdominal skin (n=3); A, 5% CPC application on
intact abdominal skin (n=3); [, 20% CPC application on intact abdominal skin (n=3); @, 1%
CPC application on stripped abdominal skin (n=3); A, 5% CPC application on stripped
abdominal skin (n=3); B, 20% CPC application on stripped abdominal skin (n=3); O, 1%
CPC application on intact dorsal skin (n=3); A\, 5% CPC application on intact dorsal skin
(n=2); [, 20% CPC application on intact dorsal skin (n=2); @, 1% CPC application on
stripped dorsal skin (n=3); A, 5% CPC application on stripped dorsal skin (n=2); B, 20%
CPC application on stripped dorsal skin (n=3).
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Figure 16 Dead cell number after topical application to guinea pig

Symbols: @, CPC application on intact abdominal skin; A, CPC application on intact dorsal skin; O,
CPC application on stripped abdominal skin; /A, CPC application on stripped dorsal skin.
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Figure 17 Skin concentration of CPC after topical application to guinea pig

Symbols: @, CPC application on intact abdominal skin; A, CPC application on intact dorsal skin; O,
CPC application on stripped abdominal skin; A, CPC application on stripped dorsal skin.
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[FEEIZ, E/Ey MIBIT5H CPC O AEE kT D EMuR D% %
Figure 16 |2, Z DOFFO R REH CPC JRFE % Figure 17 [Z/R9, ~T LA~ 7 RZ
BEEE Tl s, FEMIIEERE KOV E IR & 61T intact skin (2T stripped
skin D7 A = fEZ2 7 L7z,

WIZ, FEMlE=EE R CPCIREICH LT ry ML, =T 7 4T 4
7 LT R A2 RIRFIZoR L= (Figure 18), E/LE v MIBWTH EEOIRTE
(intact skin 35 & U\ stripped skin) <3 FH RO (SRS 36 L O EEE) 1285

9. FZJEH CPC IRE L AR OBGRZ R — O TIRIETER T Z LN TE T,

100 -
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N
o
O

Dead cellnumber (%)
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Figure 18 Relationship between percent of dead cell number by the MTT assay
and skin concentration of CPC after topical application
to guinea pig

Symbols: O, 1% CPC application on intact abdominal skin (n=3); A, 5% CPC application on intact
abdominal skin (n=3); [1, 20% CPC application on intact abdominal skin (n=3); @, 1% CPC application
on stripped abdominal skin (n=3); A, 5% CPC application on stripped abdominal skin (n=3); B, 20%
CPC application on stripped abdominal skin (n=3); O, 1% CPC application on intact dorsal skin (n=3);
A\, 5% CPC application on intact dorsal skin (n=3); [, 20% CPC application on intact dorsal skin (n=3),
@, 1% CPC application on stripped dorsal skin (n=3); A, 5% CPC application on stripped dorsal skin
(n=3); M, 20% CPC application on stripped dorsal skin (n=3).
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LSE-high (Z31F % CPC O R Iz %7 5 SEMIIE =R O B4R % Figure 19 (2,
ZOWEORE (#1#%) T CPC B % Figure 20 (29, ~T7 LA~ 7 AB LT
JVEy b ERERIC, FEMIRC R & B2 PR EE I intact skin (ZEE-~X T stripped skin @
FREEEZ R LT, &5, EEYH CPCIEEICx L Otz 7r >y M5
&3 % & (Figure 21), LSE-high (invitro) (2B W T HEM) (invivo) & [RIERICZ

JEh CPC JEE & eI RO BAMRIZE — O CIZIEET Z LN TE =,

100 ~
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©
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Figure 19 Dead cell number after topical application to LSE-high

Symbols: @, CPC application on intact LSE-high; O, CPC application on stripped LSE-high.
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Figure 18 Skin concentration of CPC after topical application to LSE-high
Symbols: @, CPC application on intact LSE-high; O, CPC application on stripped LSE-high.
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Figure 19 Relationship between percent of dead cell number by the MTT assay
and tissue concentration of CPC after application to LSE-high

Symbols: O, 1% CPC application on intact LSE-high (n=3); O, 0.3% CPC application on intact
LSE-high (n=3); O, 0.1% CPC application on intact LSE-high (n=3); O, 0.03% CPC application on
intact LSE-high (n=3); O, 0.01% CPC application on intact LSE-high (n=3); O, 0.003% CPC
application on intact LSE-high (n=3); @, 1% CPC application on stripped LSE-high (n=3); @, 0.3%
CPC application on stripped LSE-high (n=3); @, 0.03% CPC application on stripped LSE-high (n=3);
@, 0.003% CPC application on stripped LSE-high (n=3).
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LSE-high, ~7 L A~ 7 2B L NE/LE v MBI D RIGRT A —2 %
Table 8 (27" Ly (%) (X, LSE-high, ~"7 LAY DU ABIONENLE Y N TE
ALEAL 78.3, 78.9 B LN 83.5 LIRIFFEMRDME L R LT=2s, ICs) (mg/g) X, %
NEH 15, 24 BLII13S5 EATLASR T ADEFRENLEY MIHRTELE
6 KV MiE & 7k L, LSE-high (XE/1E v M TELZ 9 fFHEVVEEZ R LI,

YL, i 1.5, 3.1 BELV3.9 & LSE-high DA/ VWMEZ R LT,

Table 8 Skin irritation parameters for CPC on MTT assay

LSE-high Hairless mouse Guinea pig
Tnax (%0) 78.3 78.9 83.5
ICs9 (mg/g) 1.5 24 13.5
y 1.5 3.1 3.9

b MZ CPC ZiMH L7-BRDOFER (BH) % Figure 22 (TR L7c, F£72, HIE
#k B4 Table 9 1C7R L 7=, Control 3 X 110.125% CPC OH|EIL—. 0.25% CPC I

—F 7T+, 0.5% CPC I+, 1% CPC TiL+Th o7,

Figure 22 Skin reaction of area treated with CPC in human forearm

A); left arm, a); for MTT assay, b) for measurement of CPC concentration in skin
B); right arm.
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Table 9  Determination of skin irritation after topical application of 0.25 and 1% CPC
to human forearm for 48 h

Left arm
CPC applied conc 0% 1% 1% 0.25% 0.25%
' (Control) ' '
skin response — + + + +
Right arm
CPC applied conc 0% 0.125% 0.25% 0.5% 1%
' (Control) ' ' '
skin response — — — + +

Z OFEOFEHIEEE & 2T CPC 2 % Figure 23 (2R L=, WTiLh HED
HEAMZIS CCTEDS B Uz, R I3 5 5EIa R % Figure 24 (2R L7z,
728, LSE-high O#ER bt HHHE TR LTz, 1% CPC A L 72O SR 1X,
b k& LSE-high TZEIZR D> 72728, 0.25% 12O\ TILE R A LSE-high £ ¥
HIK< L K 1/3 TH o7, Figure 25 ([ZFJEHIRE & bR ORERZ R~ Lo, Bl

W Lice FDOF —#Z X, 1Z1F LSE-high @ E,.. Hifk Eic 7 v &,

A) B)
100 1 37
G}
e [®)]
X
= 75 g
3 27
€ &)
£ 50 ¢ 5
8 g
3 g 1
n
0 0 ’
0.25% 1% 0.25% 1%
Applied CPC conc. Applied CPC conc. .

Figure 23 Dead cell number (A) and skin concentration of CPC (B) after topical
application of 0.25 and 1% CPC to human forearm for 48 h
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Figure 24 Relationship between percent of dead cell number by the MTT assay and
applied concentration of CPC in human skin or LSE-high

@; 0.25 or 1% CPC application to human skin.
@; CPC (0.003, 0.01, 0.03, 0.1, 0.3 and 1%) application to intact LSE-high.
O; CPC (0.003, 0.03, 0.3 and 1%) application to stripped LSE-high.
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Figure 25 Relationship between percent of dead cell number by the MTT assay and
tissue concentration of CPC in human skin or LSE-high

@ 0.25 or 1% CPC application to human skin.
@; CPC (0.003, 0.01, 0.03, 0.1, 0.3 and 1%) application to intact LSE-high.
O; CPC (0.003, 0.03, 0.3 and 1%) application to stripped LSE-high.
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—fXIC PK/PD (%, MLHREZRKICHEmSNLD, Lo L, KE, 7Y
—AB LT N EORFNAF BEEES AT AR oA, M
IR A FEIEICT 5 2 E N TE ARV, e b ERICHE A S - o
FEBALIE, MRRB OB TH Y | (RIGERA~BAT L3 E (MhiRE) 135
AT FAFI D3 e % T ON SR U722 W RATREME S 8 5 00 B T B,

R R A 2 BT 5 LT, BRI EERMETHD (Zohs
X, BEEEC AT LALEEND), LIEUIEH~ X, 8% FV 7= Draize iR

DFERDBPVLT L HE FOFRELZELS FRHITE 20T TIERNI L2125,
ZORKRO =D O R IEFZRBIEDOENNZ X HId, —RICED O EE
WL, b MCHE_XTEMO T RELS, SHICELVEY PRV AT VAR Y
ADFRENEZ PN TS, F£72, LSE-high 72 P OEELEET NVITEIT D
FRGERMITER O NEFIZERXTEW ERMLNTWS, T7hbh, [
CHAIZEA L7 SE COEMWRIC X > TREFIREN RS AN E 2 5

Do 7. FERIEIEICBIT 5 % < OBFJEIL, W O IR & R RS
WED AT OV TIE STV DITT EF, FINRIEBLEL T O3 & il
WHEDBMRIC OV THRE L7 EBITIE & A Eev, ARFZEICE W THEMIMR
Z CPC O AREIZK LT 7y h9 5 & LSE-high, ~7 VA U ZAB L OE
JLE Y ROWFHUCE W T b intact skin (2T stripped skin (2 & 5 B ANE S
7 RLTWD, 206, [FUHEHRE TH o> T stripped skin D573 intact
skin £V HIRVEJERIEMEEZ R L TWD, 22T, BEEZEMEDONY 7 Th 5

J& % B2 L7z stripped skin Tl intact skin (Z b TREZEHF O CPCIEENE L 725
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EIXBRGITHEBNTE D, X 5HIZ, LSE-high TIIAT LAY T ARE/LE v
K e E OB FEBR AT X KR EE D CPC IZ X > TRIEHIEAREL L T\ 5
ZOZEIZONWTHEEFRMEOE N LESIBBGBNR TS,

SEAMAG R & K2 JE Hh CPC Bk L C 7' v b L7284 Tid, LSE-high, ~
TUVARTABIONENLEY FTIEENENELR2MHEZRLIZbOD, £
ZHOMEIZEB W TIEL, WD intact skin 38 K O stripped skin 3 5 VN5 L RS
BLOESEEE VST EEOREBIZE ST 1| DOMETRT LN TE,

T, BETPIREEC & o TRIGRIMOBE DR E D & D Fx DG
BT, LU D, Lyee 13 LSE-high, ~7 L 2~ 2B L UE/LE v b
THEX 720> 72 (LSE-high= ~7T LA~ 7 A = F/LF v ) DIk LTUICs) 1%
LSE-high< ~7 LA~ ZX < E/LEY DALY | ZNENERLHFERE 72
ST DEV . BKROKEFEHILORREICZE TRV, R 2R BT 2R E

IZHEZENRBD BTz, ~T VAT AD [Cslx LSE-high @ 1.5 f%, €/LE v b
Tl% LSE-high D 9 5 Tdh~72, ZDZ &1, LSE-high BEL AT L A< 17 X (T
BT Ly ZRTRETRETH-> THE/NLE Y P TIEEEEZ RS RN
EHRLTWD, SHIZ, v (Hill £2%0) (b RENEO N, v ITFEYEA
DETH Y FEZEITRNE HICEZ B, FEBRICIE LSE-high< ~T L A<D
A = FNNEY NTHoTz, TOZEND RIS GElaEEME) BRI
ZNHDLARELEZ LI, ZNLDORERIT, EALEY FEHWT CPC DEE
N 2 3l L7235 A . ~T L A~ 7 A% LSE-high % V723l (2 Eb -~ T/
AT 5 FTREME A R LT D,

t MZEBT D in vivo DFRETTIE, SMlE L ZEHREICH LT r v b
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L7=%%& . LSE-high & FEFITIEVMEZ /R LTz, 2O Z &%, LSE-high % 7=
R RGO A ATE 2 R LT\ Db, L Laes b, 0.25% CPC A L
7256 O IX, LSE-high 3 X% 1/3 TH Y, CPC O HRE Tl L
72834 . LSE-high Tl KN & 22 2 FREMER H D, Ak, B2 RS MEREL O
o, BICHMOEETH S, T, B LILEWE ORE L Z DS
DR FERIAPEDO BRI B S, BB E 28 LTS 43 IR A3 L
T DRI S D, BIERRORT > v v VOFES T v 7 F

— 2T OB TIIRIER W E B X SN D, RIERITR O I BRI
HIRETCIE, R BLEAL T OEMRLEE & R OBIR, T 7b b RERIK

RIS TK/TD BN AR Th D EE 2 b,

F5HT /N
PR DR IX, B TIREZIC L » TRIES L, BIORRAEET
b RN T30 R BE A X 2 Rl T i, BRI 0 1&E W 2> B it/ NE AT <0 i AR

D AREVED N DV . RETIREZBE LB AAHEEZbND,
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F2F MR A FEIE & U7z B RITEME ORI HERS

BE R BT 5% < OFZEIT. #ERWE o3 IR & 2 o B2 Rl
ICOWVWTIESNTWDISTE, RIPHFEHAAL T oMY B EE & RFE o B R
[ZOWTHRFR LTI EFNTIE L A Eauy, . EEEAEN LB+
SIVZIRER 23R U 72 1% DB 7 BOG 2 3 LTI 0 . B I s o I [ 4
B, 972005 BRI 2 B AR AT L 72 1 RE & A LR, BUERIN
PRI IR & 2 D A6 FEIC L VG SR SNDRIEMSTH Y | 5 1 BT,
T O B PR L & BRI D BIFRIC DWW Tl Tz, AR RN D i
DIEAY D FE G 72 AT 13 pharmacokinetics & L C— &I TN S, £ Z TA
WFFECIE. B LB L - THl & 2 &b RIESOE (BRI )
IZDNWTh, [RRRICHE R R MRIT S FIRE T H D LB 2. BRGNS D RER]
R OB IR B 72 RAT IS DWW TR L 7o, BTV SR S)E & L Cfifkt
Frely=vh (CPC) ZMwv ., BERIFEMEI MTT REBRICLVEHME L7Z. £
DEEOREIER 72 B2 R SOS (MTT BRERICH1T D EMIEOWRA) 13— E
EHEHNTRTZENTED LREL TR ZITV., HBREET LV TH D

LSE-high (invitro) &~7 VA~ T A (invivo) OfEF% HEE LT,

FIH ERRHIE

1. EBRME

T VHIEWE & LT CPC &2 V7o, £7- 5528 Ff§ € 7 V1% LSE-high % |

I A~T VAT A& AW, RS, FEMIEE 2 R 1 A 1 1. FEBRAME

64 /115



TH|ZFCH L 72,

2. CPC D

552 fmef 1 FE 1 fi 2. CPC O M OBIZHEL TIT > 72, 723, LSE-high ®
Sitrld., CPC ARSI OBEMIRE L 1%E L, A % 2— MEFEIX
LSE-high {&. 1. 2, 4, 6. 8. 16 33X} 24 h, stripped LSE-high %, 1., 2. 4, 8.
163X 24h & Lz, F7-. ~T LA~ Z|TiE. CPC D 20% BB RIS
Zoi L, i FHIRF 1T intact skin D35A, 1, 2, 4, 6, 12 33 X1V 24 h, stripped skin
DAL, 1, 2, 4, 8 BLV 24 h & L7, @AM O 2 EiTé L,

FDIHH 1 EATIX control & L CAMAERZ @A LT,

3. MTT assay

2

2

1 TESE 1 Hi 3. MTT assay DIEHIZHE L TiTo 7=,

Gl

4. FzJ&h CPC EEOHIE

H2%

2

F1FEE 1Hi4. HPLC I X D RETEE ONIE DHEIZHE L TITo 7,

5. BN =7 FRINK S I S8 DBLER

NT LAY T ZADIGHERIZ 20% CPC 3 X OB AR (control) % 24 h i
L. @AM OREZRE Lic, RERAEHT, @84 (0.C.T. Compound,
Tissue-Tek® 4583, Sakura Finetechnical Co. Ltd.. Tokyo) (2L, NI4T A A

TWHEILTcA YR Z PITRE LTS LIz, 7 VA A X v S Z2 AW T 10 pm
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DY % ER L7z, Sodium Succinate 750 mg, nitro blue tetrazolium chloride 75 mg
¥ £ O phenazine methosulfate 1.5 mg % 0.1M Tri-HCl #%##%#% (pH 7.4) 150 mL (Z
iR LT RO C 37°C, 60 3L FICTA »FaX— F L7k, HFIRED
T b KB (30, 60, 90, 60, 30%DJIE) ICHEF WL, ZEKICTKEE
%, KBPEEAH] (Aquatex®, Merck KGaA, Darmstadt, Germany) |2 TE AL

THEBIZHR LT,

6. TER OHIEF L O Dye Binding Test

CPC Z~T LA~ AT 2, 4, 6 BLU 24 hili s, REEFM LT
4T a—VarFyxon"—ilkty FLT, FIF—BXOL o ——F/1Z1F 150
mM Bilig~ 7 % 3 U LR 2 AFL, BB (transepithelial electric resistance; TER)
i % M| L 7= (Epithelial Tissue Voltohmmeter, World Precision Instruments, LTD) ,
BEREFUE L ER, F T —2 VOB~ 72U LAEEEZREL. 10%
Sulforhodamine B (Acid Red 52) 7K¥H% % 500 pL 3@ ] L 72 SEIRIZ T 2 h &%,
Sulforhodamine B ¥ Z % L, BERIE DR 5772 6357 2 FEUKIC THRWIR L7,
BRERREHE, EAE 8 mm (T4 BN TRBRE IC AL, A%/ —/b 2mL &#/MA T
— W lkE L. & H @ Sulforhodamine B Z it L 7=, M RIL S L EE

(UV-160A. Shimadzu, Kyoto, Japan) (2T 565 nm DO E 2 HIE LT,

F2T s
B2 R R 0D R BE FR AT IE, Sugibayashi & D 51k 0 [ThtoT-, Thb b,

B2 R& DA (%) (ZB &R S E R E 2 LTtk RS —E
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DIF, —RIEEIHE > TR 2 SE LTz, £ RIEMEIC L > THREA

U7 BREE SR, SIICAEMIER OB ITEH S 72D LARE LT,

1. Intact skin {2351 B B2 J& B iis

Intact skin (Z331F B JERIESOLEZ LT D 2 >DOAX TR LT,

0<t<TDOL =

V=000~V ) -exp(=k, -t)+V, )

(I>TDE X

V=0100-V,)-exp(=k, -T)-exp(-k,(t=T))+V, (5

2T, VIEERE i 2 MR (%) K BX Ok (h<k) ZTEThLTHE
AT F K ORI O — IRATHOR FE E S, T (AT O3B HRITEAR 7> © 1 VO FI P ~
DM R 2R, Flo, BB TRHICAEMRRN 012725 LITRSR2Wizd, v,

& T B E % O BERR I ORI O il = & L7,

2. Stripped skin (23 2 B JE RIS i

14 Jig % FIBfE U 7= stripped skin (23517 % SRS 2 L F O TR LT,

V=000-V,)-exp(-k, -t)+V, (6)

0

Z T C. kg stripped skin (233 —WKRHHEE ER TH 5,
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LRI S
Figure 26 |Z intact LSE-high 35 X (¥ stripped LSE-high (23517 % 1% CPC i F 1%
ORI 2 EMlaRZR~d, £, BohizTr—%% (4), (5) BELV (6)
XT7 4 vTF 4 o7 LRI OV T b B TR9, Intact LSE-high TITZ
RSB S, BV (k) LRV (k) 250 1 IRIBEERTRTZ L
INT& 7=, —J, stripped LSE-high TiZA#hfuIBlZsnd. 120 1 WEEE

¥ (k) TEEINIT

125 1

100 C

~
(&)
|

(9)]
o
1

Viability (%)

N
(&)
1

Time (h)

Figure 26 Time course of the viability (%) of intact and stripped LSE-high
after application of 1% CPC to LSE-high.

Symbols: (O), intact skin; (@), stripped skin.
Lines show theoretical values.
Each value represents the mean = S.D. (n=3-7).

Z D& =DA% (LSE-high) H' CPC 2 B DRFHHER & Figure 27 127”79, #fH

kT CPC #2JE 1%, intact LSE-high 35 & O stripped LSE-high & # (23 F %14 & (24
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ML, 4h UBIFIE—EERoT,

Figure 28 (27 L A< 7 A28 % 20% CPC i i # DO FRERT I %9~ 2 A
Fl L ORI 2~ T, AMIRRORHEHERE X, LSE-high & [RI4£IZ intact skin
TIXEM S EZA T2 MMEE/R L., stripped skin TlE—HEEZ R L7z, —FH. &
& CPC 2 £ (Figure 29) (3 stripped skin (233 T 8 h LARE—7E & 72 5 72 73 intact

skin TlX 24 h ETHINL>31F7-,

40 A

20 o

10 ~

CPC concentration (mg/g)

0 ! ! ! ! [ 1
0O 4 8 12 16 20 24

Time (h)

Figure 27 Time course of skin concentration of CPC after application
of 1% CPC to LSE-high.

Symbols: (O), intact skin; (@), stripped skin.
Each value represents the mean = S.D. (n=3).
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Figure 28 Time course of the viability (%) of intact and stripped hairless mouse skin

after topical application of 20% CPC to hairless mouse.

Symbols: (O), intact skin; (@), stripped skin.
Lines show theoretical values.
Each value represents the mean &= S.D. (n=3-7).

40 -

w
o
|

CPC concentration (mg/g)
N
o

O . I I I 1
0 6 12 18 24

Time (h)

Figure 29 Time course of skin concentration of CPC after topical application
0f 20% CPC to hairless mouse.

Symbols: (O), intact skin; (@), stripped skin.
Each value represents the mean = S.D. (n=3).
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N—=TT7 49T 4 TIZXo>THLNAA/NT A—Z % Table 10 IZ-7,
LSE-high & ~7 LA~ T AD ky1X, ZHEH 0.032 BELTVN0.091 h' &~T LA
~ 7 A% LSE-high D) 2.8 5 TdH>7=, kT DWW TiX, LSE-high & ~7T L A~
T ATEINZEI0.097 8 L 000.204 & ~T L A< 7 AN LSE-high D315 TH Y |
ks IOV TIE LSE-high & ~T7 LA~ 7 ATZNEI 0.296 33 K10 0.494 h' &~

7 L A~ 7 AN LSE-high D 2.4 TH - 7=,

Table 10  Kinetic parameters for the viability decrease in LSE-high and hairless mouse
skin after application of CPC.

LSE-high hairless mouse
intact stripped intact stripped
CPC conc. 1% 1% 20% 20%
k; (™) 0.032 0.091
T (h) 3.21 2.38
k> (h™) 0.097 0.204
ke (07 0.296 0.494
Ve (%) 10.8 17.0 30.8 25.6

MTT 3 0O BB BB SV CHRE 9 4 1R L CBAR LI % Figure
30 10RT . EREREICR L P DRGNS, TOERITE . K

JERIE L U CBIET DI+ TRino Tz,
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Figure 30 Typical photomicrographs of hairless mouse skin after MTT assay

Z 2T, BHREEAR 2 D TR O a7 BRIUK FERESE OTE A Y R BT
R L7z (Figure 31), =27 i K#EREF#R 1L, X b= KU 7 @ marker enzyme
ThHY., TOBEREEZ TG (Kr~H ) 1E. control BEIZHE~T CPC #
HRECHE< . B D LB, FRCREOIEENE L B7r o7z, WIZ, MTT assay
HBOREREZREEERICHBEL, ZNZnoFR~ W 2t LR %
Figure 32 (27”79, KIZ (B) LHEHEZ (D) OWCEOH (E/D) X, 8L%£02 T

3;)07}:0
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Figure 31 Enzyme histochemical analysis for succinate dehydrogenase activity

1n mouse skin.

a); an application site of physiological saline as control.
b); an application site of 20% CPC for 24 h.

Magnification; x10.

r 1.0

- 0.8

- 0.6

- 0.4

- 0.2

4— a)
3 -
1S
c
o
5 2
o
o
1_.
O—j/l T T

1 2 3
4 - b) Sample No.
e L]
S T
o 2
Q1 -
© o mm .

Epidermis Dermis

Figure 32 Distribution of MTT-formazan in epidermis and dermis after topical
application of 20% CPC for 24 h to hairless mouse

a); individual data, b); mean data (Each value represents the mean + S.D. of 5 animals)
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Figure 33 |Z TER (FEXHEHUE) DORREFHIZA % | Figure 34 T dye binding test
(BT DEETOFEREEZTRT, CPC BMMEDOT LA~ T AR OEXHEIT
X, WH 4h RICIFFREE 2D, ZRUE—EDETH T, £z, KET
S IAENTZBEREIT 6oh L —ELholo, TRBEDZ &6 R (K 4

h) L THELIAEONY TEENMEFLTWSbDEEX BN,

20000 -
15000 -
S
>~ 10000 -
LLl
|_
5000 -
0 - ' ®

0 6 12 18 24

Time (h)

Figure 33  Time course of transepidermal electrical resistance after topical
application
of 20% CPC to hairless mouse

Each value represents the mean = S.D. (n=3)
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0 6 12 18 24
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Figure 34 Result of dye binding test; time course of dye content after application
of 20% CPC to hairless mouse

Each value represents the mean = S.D. (n=3)

BUED & ZARFTORIGPAERIS GEME) (S35 PK/PD O@iEELh
FELL R, L LR, RFIOAERSTH> THOHEERISE W D A
TIXPK/PD 7—# LRIFRICH 5 Z LN TE D, T7b5H, KN EES R E 5
B2 “EHERIGET N & ARG & MBI E 72T ET 2 MK
JRET N Bd 0 P I EIT DA ERIGD D B R ERAEE 2 E 1T
JISETMZHEI b LR, TT7F /¥ A b7 47 rT7 T A M EOM
B R IR E 2 NS 2 L RIS (Rl ErE) BBlEshd, 2ok
& WA LR E IR & RONIZERESET VTR ZENTEHLE X
HAv. EBRORFFIZRB DT ORI, K — RIS W TREEKOSE T L

ODFTCHERLEHINTWVWDE W ET /L TETZENTEXEE2HmE15),
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Epax ET WACHED BUSTIE, HOMREZBR D ERINTIITH L7220 (Epex : 55

2HMEE 1 BECIE Lyax &R0 OFV ., TORETIX, MGEEIZ—E LD

il

e, EMIEEORDEZ 1 WKISTRDTZENTELEB X7, RIFRICEK
VT, LSE-high (in vitro) BEXOANT L 2~ 7 % (in vivo) O intact skin {23517
% CPC i 1112 O RF 22 AR i 1L, iz A9 25 “HMEZ R LT,
AU HEER T 7 U AGREET + U 7 L& V- Sugibayashi B Ok R 20 L [RIE
Thole, AIEONY THEN 272 EE. TROLEHIZIE W TIX CPC
DFEE L TR N O BF IR SR < | MR OB EHE bV, £ D%,
B NY T OEREEC K B RS D EFRITEES T, AR O 2
ML7=bDEEX Bz, —J5, stripped skin TiX, LSE-high 8L O~T7 L A~
7 A L B2 CPC O A X 0 #le A a IR L, Bz —ftEoz
BaoR Lz, 202 &, CPCIT X2 EEAMEUSIZEIL (lag time) 2ME & A
ERNWZ EERIBL TS, 52, TER B LW dye binding test DFEREN D
FERG/8 Y THERE DRRIFRIZEAL D iR S 4v, 4 h RREECTHARB O Y THEBEDMEHE L
TS Z ENHERE I NIz, ZDZ &I, intact skin I[ZB W T ENRO HILD
JFRRRAE AN T OFETCHH 2B I HbDEEXBND,

B G RIENEDBUSEALIL, EETREHDLVFEKLEBZ OND, KEFER
M8 ] S V2T DS Z OFPITRAT T DO, RE & OFHERE & 72
DAEOFEBPVLETHDH, SOICAEERZB LB BT 7F /%A T
MR ESNDREEE 7 47077 2 N THERR SN D ERE T O IREEITITR
FEARAAE T D, AT, BB OFRE & LT MTT assay & v

Tro ZOIFEOFRIIL, AMIE T 27 Tl K FEFESH OTEMEIC RSN TN S,

76 /115



FEJE O ARBESRIE ML, RIS ARER DS B @ - 7243, MTT formazan O
E~DEFGIL R BERDENR 0.2 & RITEERER N S G2 >To, 2T
BHELD S REOEMPENMENZ L 2R L TWD, REH CPCIREIX, EX
FRELDbELS, ¥ I7F /%A e T 47 0T T A N TOMAMOEZMED
WIEB DN TIRAR WA B T O AL 7S B E N DO AR SR O AT R 8 L
TWDAHEMENRE 2 BT,

ABFFENZ BN THIZL 17z in vitro (LSE-high) & invivo (<7 L A< 17 R)
ORERL LT GRS ENE, WROcEE R b N BT T L & HI 72 B RS T
EDHAMMEZ R L TS, LLRR s, FEWE Th % CPC O ik
L. LSE-high & ~7 L A~ 7 A TiL 2058720 (LSE-high: 1%, ~7 L A< U

20%) . WIEL7REFHREICONTIEH, BLANT VAT T ALY §
LSE-high ® ) 3 &Ml % 7~k L=, Z#UE LSE-high & ~7 L A~ 2 |Z81F % CPC
DR JEFBBEDOEVWAFRER TH L B2 N, F 1 wE 1 FIBWT, B
FZJ& & LSE-high [Z81F 2 FWE D& (log P) 1%, HE 3T 1.0 DR4F2
FAREZ 9 1 DD, LSE-high IZ81F % log PIX. b MEBIZHERTEXZ 1044

W b ZaR e, AR D RS RSOGO FEMIC LSE-high & VN /-
LAIE, BKRFHMEL T LE D ATREM A R L T D, Lo T, BRI ME
DOFMIIZ LSE-high Z# W26, 707 A — X —IZBT 2Bl >\ T & 1Z
ERBIEZRNWEZ X B0 0, R OA B0 RBUR BT 2 Mt Tl RaE
ioMENEIN D, ARG UZRBHEER (G L BEO k) 1, W
b LSE-high ITHRTAT LA T ZADFRBLZ 2 £5 (1.7~2.8 %) K& <,

Zh s (D2 2V T LSE-high £V HA~T LAY T ADHBEN-T2 (1.3 15),
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Fe R FE 1T LSE-high D N EE TH 7= 2 L h, B G EMEDE N
T TIEEEANRTE R, 8 2 M. 5 1 BT, RERMKSOfE L L5t
AIRITEETIREIC L > TIRESN D Z EEZH NI LTc, LILARD G,
LSE-high & ~7 L A< T AD Epgx (Lnge) BIFHTTERITIT— T JRIRE 7 (Hill
¥ y) DR DERTH-o7, 2D &1E, CPCIT X Al EM:H &I fE
N D ATREMEZ R LCR Y . AR A R & U 7o B R o R R HE
Bk —WREEEEN R DL EBEE L TWD EEZXBND,

AR, B FERIEME RIS DR ICRB I 2 OFRICESAN LY TOHNRD,
ZO7o, WA LR E OWRE & WEBRME 2w LTS 4 I RERR AR
8 U728 DR AR 22 BOS O BB FH S D, L L72ed b, ABFSED B I
FEBLERAL T DO IEM IR BE & AT D BRMR & M RR PSR C& 5 Z L B B e

o,

FE5HT NG

BB T 7 )L Cdh HLSE-high (invive) &E~T LA~ A (invivo) THM
U7 RS A Bl S vz, 772b b, AR Z B & U7 R &R
DOFERFHIHER L, intact skinTIE, Z2HS 2 A9 2 “MAMEZ R L, stripped skinC
RHL 2, — AP D %Eh & R L7z, Intact skinds K O'stripped skinlZ 38 1F 5 Rz &%
FENOEWL, AN 7 OEFEIC LV CE e, REPOIREYRE DL
& BERIE BN I ERICBER L TR Y . BUERIIEORMmICER L, REHEHERS

TR B R ) 7R AT DA FPED R STz,
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F3E ZRouEE R b N EJEE T V& O T2 BRI AT
(BT DT A MO A L DREA
Watanabe & (%, E/LE v b % V7= Draize itk & 553 F2 J&§ £ 7 /L (LSE-high)
Z A2 MTT BRBRIC K 2SI R ORE BT 5 Z L 23E L Tng 7,
Z DERD BRI,

Darize score = 2.820 x 10™ + % fraction of dead cell number + 1.272
Thotz, MBERED 0986 & RAF2aMBZ R L CWD03, BIGRKo y 8171,
1272 TH 5, T7bb, F2MHmE 1 FD Table 5 12~k L727F4 1 & LSE-high (2
£ % in vitro FRERIBAERER CIXEH& 2 2 LA TE 2RV, EHIZ, OECD HA
RZ A v OHERAEL, SFEMAEERD 50%LL E (CERIEZED 50%LLTF) D& X
PG RIS GME & HIE S D25, £ DFERD Draize #BROFE T EFL O BRI
5 & 2,682 Th D, Draize BRIZIIT D 2 WA, “AORALEE” THDHZ &
EERET DL MTT RERIZ K 5 in vitro S RERITIIERER DRE X, B2 v
Draize B LD BN Z EAMER E LTE L LNz, KERPLAIET LLF
—MEDOREREECLVSIEEIINDEEORIESVSTE L T2 & FEWEIC
KOVEA—TEZTTERED T Z7F A ME, Fx ORGEETA M A %
PEATHZENTREIND, £ZT, YA M IA U ZRET D2 & T MTT il
0 HIRAED in vitro FZ JERIFRIEFHM A FTEE T HAUE, MTT RER L 0 & mE
RAHIE L LTI CE D & B 2T,

RIE S DOHHINTIE IL-1a 2 TNF-a 72 ERFEA S, & DITRIER LT
IZHONTHEA ORIEVEA T 4 =—Z BB ST A NI A AT — KR

RS D, ARFZE TR, RIEEYA P A& LT IL-la BIOIL-6 (I2hz
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THTFEDIA L THHILSICHEAL, EEREETLBIOANT LAY T ADK
JERIBAME L VA NI A VEAIZOWTHRE LTz, B, v AiZB Tt b IL-8
ORI FEE LW, b b IL-8 OMEEEMARFEIY TH 5 MIP-2 (mouse

macrophage inflammatory protein-2) % & L 7=,

HHET FEBRTIE
1. EBAE
T VHEEE & L CCPC &Rz, F 72 8558 F &€ 7 /L% LSE-high % |

DI AT VAT T RN, Teds, FEMNEES 2 MRS 1 T 1 HT 1. SEERATE

2

DR LT,

2. CPC O

552 Mmef 1 FHE 1 i 2. CPC O f OIHIZHE L TIT > 72, 7235, LSE-high ®
Sreld. CPC OmMIRE % 0.01, 0.03, 0.1, 03 BL W 1% & Lz, HHifod
A NIAORETIE, 2, 4, 6, 8BLV 24 h ITHFHIZAZH LT, FARRH YA
FIA B IO CPCIREDRIE TIX, BEHFMAZ 4, 8 8KV 24 h & Lz, £

7=.CPC Dj# 1% LSE-high 38 L U7 L A<= 7 A L 4T intact skin DA & L7z,

3. BUEREIOERE

AT LA RE, BGEN A RERUK TR 5 & 72 BIERRIC T 4 BHEL T
PBERIENRAFT 5 CPC ZBrE LIz, MHEMOREEZME L, AR Fz

AWVTER 8§ mm (2 bk, EmAHIE L7=%. 0.1% Tween 20 &H PBS
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(pH 7.4) % 10 fE&EMZ . 1L 12T mince L72, 60 FLIEEE SR ALER L 714,
= O%HE (18,000%g, 5 min, 4°C) LT, EiEZHIE X TOM-80°C I TIRAE
L7,

Yor:

%1 T 1 Hi 3. MTT assay

2

LSE-high X, MTT assay (23 2354 121E. 5 2
DIRIZHE L T T 7o, MR A A 2 ET 25603, BEEL8mm 25
=%, BEEZHEL. 10 EED 0.1% Tween 20 &4 PBS (pH 7.4) %N

2 TILEAHIZT mince L7, 60 WEBHERAE L-%, =008 (13,000xg,

5 min, 4°C) LT, E{HEZWEE TOIH-80°C (2 THefr L7z,

4. MTT assay (LSE-high)

1 EFE 1813, MTT assay DIEIZHEL TiTo 72,

2

%2

5. HPLC IZ X % fifk+ CPC 2 DH|E

F2MREE 1 ES 1 Hi4. HPLC I X D RSB EONIE DEIZHE L TITo 7=,
72727 L. HPLC v A7 LILLTFOH D% fEH L (Table 11), Table7 & [ UHllESS

& LT,

Table 11 HPLC system and condition for determination of CPC
HPLC system: Alliance HPLC System

Separations Module: 2695 .
Dual Wavelength Absorbance Detector: 2487 Nihon Waters K.K., Tokyo

Analysis software: Empower
Inertsil® ODS-2
4.6 mm X250 mm

Cartridges Guard Column E
Inertsil® ODS-2

Column:

GL Sciences Inc., Tokyo
Guard Column:
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6. A F AL OHIE

~ 7 A IL-la, IL-6, MIP-2 XL Ot b IL-la, IL-6, MIP-2 |, = Eh
ELISA % v b (Quantikine®, R&D Systems. Inc.) % FVNTHIE L 7=,

e, v MAHR T 28R (Assay Diluent) (& CE AR L CHIE L
77

LSE-high Gtk X, EEAZWUEE. 0.1% Tween 20 %4 PBS (pH 7.4) %
I mL %, (A2 T mince L, 30 MM E LI L-%, =008 (13,000
Xg, 5min, 4°C) L. E{EZARIK (Assay Diluent) (2 CEE AR L THIE L
77

AT VAT A& L, EEHER. 0.1% Tween 20 &4 PBS (pH 74) %

10 fEAMA, 1ZS AT mince GEY)) L7z, 60 FORIBEEEALE L7-1%, =L

P2

578 (13,000X g, 5min, 4°C) L., RIEZANIHK (Assay Diluent) (T T ‘B AR
LCHIE LTz, 728, W (450 nm) OHIEIT Microplate Reader (Model 550,

Bio-Rad Laboratories, Inc.) Z W TiT1-o7-,

F2H AR

. ~"T VAR RADEERYA NI A R

AT VAT AT 20% CPC Zw@HA L7=BoKET IL-1a. IL-6 BL W
MIP-2 i ORF [ HER % Figure 35 1077, £ IL-la 8L L, KT IL6

BELOMIP-2 BEASHD Z LRI N,
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2T L4 B MIP-2

10 F 12 }

Concentration (ng/g)
[}

Concentration (ng/g)

Concentration (ng/g)

0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Time (h) Time (h) Time (h)

Figure 35 Time course of cytokines concentration in the skin
after topical application of 20% CPC to hairless mice

Each value represents the mean + SD (n=3).

Figure 36 12 1, 53X 1U020% CPC Mt 12 58XV 24 h OFEFH YA K
A REETRT, 728, 1 B8X05% CPC % 24 h @ IL-1a [Z- 2OV Tl
E%& FE i Lo To, BETO IL-1aiREE, @A 12h IZBWTHEIS T T
WA LT, $£72. 20% CPC Z M L72BRO K@ IL-1la IBEIT 12 B8 K24 h
THRBETH-T, IL-61L, 12h TiE 1, 5 BLXV20%TIEE EDEET L
T2DIZHR L, 24h TiX 1, 5BEDN20%D H 5 5% DKM E b E < . bell-shape
E7polz, MIP-2 TlE, WTNOBEMREICENTH 12 h DR324 h XV b
mnoTZn, 128124 h £ HITH5%D & XN HE < bell-shape #7/~ L7=,
DL EXDEEYF CPCEE % Figure 37 12779, CPC OEZJEHFIREIX 12 B X

W24 h TWINLHEKFH TH -7,
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0 L4 40 L6 40 1 \Mip-2
5 407 2 30 | 2 30t
g g £
g ¢ 5 .ol |
Q Q Q
g 27 < <
a4l B 10| B 10|

o NA NA o .

1% 5% 20% 1% 5% 20% 1% 5% 20%
CPC applied conc. CPC applied conc. CPC applied conc.

Figure 36 Dose dependency of IL-1a, IL-6 and MIP-2 concentration in hairless mouse
skin after topical application of 1, 5 and 20% CPC for 12 and 24 h

Symbols: m; 12 h, 0; 24 h
IL-1o when 1 and 5%CPC was applied was not measured.
Each value represents the mean + SD (n=3).
NA: not applicable
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1 5
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o o

o
1

Figure 37 Skin concentration of CPC for 12 and 24 h after topical application
of 1, 5 and 20% CPC to hairless mouse

Symbols: mand e; 12 h, o and 0; 24 h
Each value represents the mean £+ SD (n=3).

2. CPC T X % flja st

LSE-high {Z 0.01, 0.03. 0.1, 0.3 3 X 1%CPC % 24 h k. MTT kB
WXV FHM U7z B R, b BB (%) & CPC i FHEE o Bif%

% Figure 38 [Z/R" 7,
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1 L72 CPC OIS U THAMIERITIEM L. CPC 0.3%LL ETIRIFHEFT
HElpoT,

100

~
W
1

50 A

25 1

Dead cell number (%)

-25 1

‘50 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

CPC applied concentration (%)

Figure 38 Dose response of dead cell number (%) of LSE-high
after CPC application for 24 h

Each value represents the mean = SD (n=3).

3. FHAkT CPC A

LSE-high {Z 0.01, 0.03, 0.1, 0.3 33X 1% CPC % 24 h il L 7% DRk
(LSE-high) H' CPC R % Figure 39 (27”79, fHAk+ CPC #REEIX, #H L7z CPC
OIS U THEBRANIHI L7,

40 1

N [¥8)
(=) (=)

CPC conc. in tissue (mg/g)
S

0.0 0.2 0.4 0.6 0.8 1.0
CPC applied concentration (%)

Figure 39 Dose response of CPC concentration in LSE-high
after CPC application for 24 h

Each value represents the mean = SD (n=3).
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A

CPC concentration (mg/g)

0 6 12 18 24
Time (h)

Figure 40 Time course of skin concentration of CPC after application

of CPC to LSE-high

Symbols: (o) 1% CPC; (m) 0.3% CPC; (A) 0.03% CPC
Each value represents the mean + SD (n=3).

LSE-high (Z 0.03, 0.3 3L 1% CPC % L=t O+ CPC IR EHERE
% Figure 40 (27”7, 1% CPC %3 L 7-BR 0 fk+ CPC IREE 1L, #HE®Z LY
HRNZ EA L, 4 hPRRIZIE—EDMEZ R L72DITR LT, 0.03 38 XKT00.3%

CPC TIZ.8h E TR EH Lz MM ZE—EDREZ /R LT,

4. MR (%) DORFFHER

LSE-high {Z 0.03, 0.3 8L W 1% CPC Z i H L= OAEMIEER (%) Oxt#k
EDOFF I HERS & Figure 41 (2759, 0.03% CPC TlE, # A% 24 h £ CAEMMERIT
—ETHY ., 1ZFX 100% TH -7, 0.3% CPC T, 1% CPC & [FIERICZ dh % Fr
DAMEOZEE 2R LTeh, T OEIRIT 1% CPC LV iES, BLZ8h ThH

7,
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Figure 41 Time course of the viability (%) of LSE-high
after application of CPC to LSE-high

Symbols: (o) 1% CPC for intact LSE-high; (A) 0.3% CPC for intact LSE-high;
(®) 0.03% CPC for intact LSE-high; (o) 1% CPC for stripped LSE-high.
Each value represents the mean + SD (n=3).

5. FEHERAER (%) & CPC OfHARH 1 oo B

FEAIIER (%) & CPC O#fkT e DORAR % Figure 42 (2”9, mMIRE &
DOEALR (Figure 38) & FEROTERZR L, #MfkT CPCIRED I K< 5 mg/g ULk

THMPLFITIZIEEFTD L e o7,

100 7

Dead cell number (%)

CPC concentration in LSE-high (mg/g)
Figure 42 Relationship between CPC concentration in LSE-high and dead cell
number (%) of LSE-high after CPC application for 24 h

Each value represents the mean + SD (n=3).
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6. CPCuHEZEOY A b A VA

LSE-high (Z 0.01, 0.03, 0.1, 0.3 33 XUV 1% CPC % 24 h @ L 7= D IL-1a,
IL-6 35 KOV IL-8 D RAFHPEAE &% Z 11 41 Figure 43, Figure 44 35 X O Figure 45
IR T, 2 ha—/b (saline) BEICEBWT BRIV A MU A o DREADE
D HAVTZA, W L7z CPC IR DI N A N A VAT LT,

KERFEEEIC BT D IL-1a,IL-6 38 X OVIL-8 D FEA IR FE & % 12 41 Figure 46,
Figure 47 3 JX " Figure 48 (29, SWFHREIRRICIT D EARE L, X621
b OO LTz CPC #EDHANIA EVHIIN L7223, IL-8 (22T 6-8 h

ZBRUNT 0.3%LL ECERT G O\ M 22 S T,

2000

1600

1200

800 o

400 A

Cumulative release amount (pg)

0 T T ! + T T T 1

0 4 8 12 16 20 24
Time (h)

Figure 43 Cumulative release amount of IL-1a after CPC application to LSE-high

Symbols: (o) saline (control); (o) 0.01% CPC; (A) 0.03% CPC;
(m) 0.1% CPC; (A) 0.3% CPC, (o) 1% CPC.
Each value represents the mean + SD (n=3).
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Cumulative release amount (pg)

Time (h)

Figure 44 Cumulative release amount of IL-6 after CPC application to LSE-high

Symbols: (o) saline (control); (o) 0.01% CPC; (A) 0.03% CPC;
(m) 0.1% CPC; (A) 0.3% CPC; (o) 1% CPC.
Each value represents the mean = SD (n=3).

400000 A
350000 o
300000 -
250000 o
200000 o
150000 A
100000 ~
50000 A
0 - a T T T T 1

Cumulative release amount (pg)

Time (h)

Figure 45 Cumulative release amount of IL-8 after CPC application to LSE-high

Symbols: (o) saline (control); (o) 0.01% CPC; (A) 0.03% CPC;
(m) 0.1% CPC; (A) 0.3% CPC; (o) 1% CPC.
Each value represents the mean = SD (n=3).

89/115



140 A

120 A

100

80 1

60

Release rate (pg/h)

40 A

20 A

0-2h 2-4h 4-6h 6-8h 8-24h

Figure 46 Release rate of IL-1a after CPC application to LSE-high

Symbols: (] ) saline (control); () 0.01% CPC; (g 0.03% CPC;
@) 0.1% CPC; (H) 0.3% CPC; (Il 1% CPC.
Each value represents the mean = SD (n=3).

Release rate (pg/h)

0-2h 2-4h 4-6 h 6-8h  8-24h

Figure 47 Release rate of IL-6 after CPC application to LSE-high

Symbols: (] ) saline (control); 0.01% CPC; (B8 0.03% CPC;
&) 0.1% CPC; (H) 0.3% CPC; (Il 1% CPC.
Each value represents the mean + SD (n=3).
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Figure 48 Release rate of IL-8 after CPC application to LSE-high

Symbols: (] ) saline (control); () 0.01% CPC; (E&) 0.03% CPC;
&) 0.1% CPC; (H) 0.3% CPC; (D 1% CPC.
Each value represents the mean + SD (n=3).

7. #AA% (LSE-high) H4%A s A R

LSE-high (Z 0.01, 0.03, 0.1, 0.3 8 X" 1% CPC % 24 h i H L 7=t O
P A NI A PR % Figure 49 (2789, 0.03% CPC i A L 72BR OffE 1 + 4
A YRFEIL, saline (control) #f & [FAR DOHER 27~ L 7=, 0.3%LL ECTHGR T O IL-1a
IR UL 1% TR IS Lz, TL-6 1%, 0.3% TIFAECITHE L
72 1% Tl 24 h R IZBAEIZEE N L 7=, £ 7=, IL-8 Tl control 35 X 11 0.03%

TITREFICHEI L7225, 03%B LN 1% TiL24h £ TIRIE - EICHER LT,
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IL-1a IL-6 IL-8

5 80 g 160 -é 800
5 B g _
;E) 5 60 ?,’Qa 120 Z 600
e 2 e X
52 % g ¥ g & 400
9 o = =
H 20 3 40 3 200
= [ =
0 0 0
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (h) Time (h) Time (h)
= 80 o 200 800
2 ) =
= = =)
E_ 6 g _ 160 E 600
g8 52 10 ED
! e s £
g é’f 40 g é‘f %0 g £ 400
) 13 SR
z X Z 40 g7 200
- - 1]
=) =) 2
0 0 = 0
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (h) Time (h) Time (h)
40 o 80 s 400
g S 2
g 30 E_ o A\L\A £ _ 300
s % g o 3 g
S E 2 £ w S5 20 A A=A
S &b S a S &
° & o = o =
% 10 g 20 % 100
Z i =
= 0 0 0
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (h) Time (h) Time (h)
é 15 g 250 .E 200
< = =
£ @10 ‘g — 200 g % 150 i/l,/f
s E 52 10 o E
g2 52 10 gg 1
2 5 o = 2
2 Z 50 2 50
& & s
0 0 0
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (h) Time (h) Time (h)

Figure 49 Time course of skin concentration of IL-1a, IL-6 and IL-8
after application of CPC solution to LSE-high

Symbols: (o) application of saline (control); (A) application of 0.03% CPC;
(A) application of 0.3% CPC, (e) application of 1% CPC.
Left column; IL-10a, middle column; IL-6, Right column; IL-8.
Each value represents the mean = SD (n=3).
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JEYEY A R A THD IL-la BEIVIL-6 IZMATrEHA L THD IL-8 I
AL, Th b ORFMHERZBIR LIz, k. vV A 2B\ Tt | IL-8 DHFEY
IFE L7202, b v iz MIP-2 ZJIE Lz, MIP-2 iX, & bk IL-8 OfHE
PEAFEICTH Y . b b IL-8 & [FERICHTR ) Zp i R EREATE M 2 o L CRERRRE
REIS CTHPEREZED DDIZHERAT 42— 2 LEZ LR TND 5459

IL-lo 1%, RIESUEDOG| & &L R D BBERRIEMEAT 4 =2 D—> 9 T
bb, Flo, IL-la ZFREFOT ZF 7 P4 MIBWTHBAE Y & 5 O I3RS

ARELTHBENTEY, filtEoBECL > Tkhans >, &bic
roF YA FREIWCHD IO IL-lo L T X —~fEATHZ & TIL-6IL-8
EWV O T RIEMY A NI A L EFEATHZT TR IL-la BH OB EZFHES
HZERMLNTWE® | £l KEDTFF /A FREICBWTIL-6 L
TR —DENIEA SN TEY, 77 F /A FEHENLD IL-6 DFEAHRD
HRTNDE Y ZDX T, AMORBITE L CAEKBEEO BRI & 2 M
IL-6 ZPEAET 2 &) 2 Lid, AERBIEEOED BT IL-6 235 L TnD Z &
AL TWVWDHEEZIOLND, b2, 7¥7F /%A ME, IL-la, IL-1B, IFN-y
BEOTINF-a 72 EORIPLIT L - TIL-8 ZREAT D Z EBHMHLNATND O IL-8
X, C-X-CZ FRZB/BT D7 ENA LD THY | FHEROFEICHE S LT
W5 % Bernhofer Hi%, KiEEEZ A WIZHx OWE Y U — L0 &I
FHIC BT, REET V&2 WS EITIE IL-8 DFEAITRD LIV > 7203,
7477 TARNDIAET, T2, full-thickness &7 /WIC X DT Clahih
F1oD IL-8 N5 Z L AHE LTS ™ | E7- Coquette HITHFH LS

Z L0 SkinEthic % AV 7= Bz &I MR ERIC B\ T IL-8 DFEAEZHAE 9 LT
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D, ELITHSITEASNT IL-8 & IL-la DI X - CTRJEHIIK & B 8RN
EXMTHZENTELELTND,

FEREME OHRIZIL, Z7a b o X5 18Emnt A M A VEAEZTRT
HDOLE T T VKRS Y 7 (SLS) O L DIl A b A EEAEDNMEN
LOERHD W SLS L. A A LMo REIERIT, RERMEmE L LT
B<ambhTnd, SEET/MMEFWEE L THWEEMETFALEY Y= L
(CPC) b E7bhA A MO FmIEMAITH O . B2l F R E D—> &
LTHMbnTnd Y 2L oo U REIEEANT, Mo 7 7 5 e
LCHARBZIBMESE S | ABONY THEZKTIES 9 0 2, REis
PEANT L 2 B ORIEBIEERA T = AL D—D>ThHhDEEZOND, SHIT,
A A PER TR, MR A AR L, SRS U CHIIE & st~
% 678 T MTT BB TP S =2 B U 7 0z 7 Bl Kk EREZIEIED
HEI L 2 MaHEERBRTHY . FRROREIEDOA D =X LEEETD L,
MR & 2 W 3RE I O IL-1a & EMBEMEZ R T Z RTINS, FEBRIZ,
LSE-high Z W ARBFHZIBW T, ik o CPC REOEEINTIG U TR
IL-lo ®3JHA L, MTT #RBRIC L 2 MO L REROZFE 2R LTV 5.
LUl s, EESNDTA MLV EHELEZRETOREDL 1T,
MTT #ER=° Draize slBROFER L FHBI L 72\, 24X, Draize 3RS MTT 3Bk
PSR 2 LT D IS RET SRR U 72 % O F e m) 72 B CREA 9~ % 7=
HEHEESND, ARFHIBWT, CPC BHEE., T2 bLRIERIG DY
BT, £ IL-1a 23EA () S3, RWTIL-6 BLUIL-8 BEASND

TR ST, FHEFRD CPCIEE LKA NI A REOWMEZFEB X
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FHILTWVRN, AT L AT T AZBWTEEHOET A A ViREIL, CPC
W% 12h 225 24 h (2D & 2 WITERIT BBl S, HEKFAIEICEE L T
bell shape 23152 S 4172, 20% CPC 1 FH1% 24 h Tix, ZOMIMEEFIC L > THA
NIA LV OREARECTHET LTS AMREENRE X b d, T VEMICHW
7= CPC (551 A > FEiEMER) O BERIEIED MTT #BRIC K » TR T 5 2
EMD, ZDAT=ANTMREETCHL B2 0, A N UA CEAELFE
i 272 DIl2id, AMIERMET LS ERWHEHA TORFNEETH D &
EZOND, LU S, RN IL-1o B & MTT REBROFE R R/ 58 %
RLEHLOD, IL-6 BEOIL-8 [ZOWTIIHEE OMBIFE LT, BEEST
I3 MTT REREL EDIFERITE LR, RIEMEA T ¢ = — 2 DPEAITITERIED &
D ORISR R U 72 O BB 7R I TIE 2R < L A BRI IS 1T D RT3
FIERE DA = AL %ZE2DH FTHHTOHL EBEZ DM, A4 M A VEAE

(2 R0 B E R A2 R S 2 7 DT R DA BB TH D,

AR NG

RIES DB E R L IR D BERRIEMEAT 4 =—H D—DTh D IL-la D
FERRPIREZ X, MTT RBRIC & 2 Ml ol &Rk T 2R Lz, £72,
RIESISOINZIBNT, 9 IL-1a BFEE () S, RWT IL-6 BEIW
IL-8 DPEASND Z &R ENToh, MG E ORI A b A AR
(CRHET DDV A P A CEAOFHEIL, AMARMMET L& R0 R
HTITOMERH D, A N IA VFEAEIZED5HEIE, MTT Bk X 0 & &E

IRRHIE & L THIRFTE 20, Bl R T MTT B EOFHRITE b,
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RIEMEA T 4 == Z DPEEIITEER H Y . oIR8 U 72 5% O fckény
IREHE TR <L BB BT DT DB ERIE DA D = A L a B2 D ETH
MTHDM, YA P A PEAIT Z Y BERNE 2 RS 5 72 DI 72 2 1

RBLETH D,
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SWonkiE e MR T VL, ISR 2 L2 T —
YNNI LEREEZBICoE LT ALl D R DR B E AT H =K

ORI TH Y | REEOHNLRDREET NVHIFET S, WTh
bAfEEA L, EEOEITHESEHL TS Z & FHEKMEZ WS
2R ENDL b MEIEORDVITALFE D in vitro FHiEFEERIZ T S 10 DAL,
% T2 Draize sBRO AL & U CRIERIE @ BEMERBRICFHIH = T
Wb,

FITCERIT, b FEEBREBRELE Lo S kong e FEETT VORI

ZHGNCT 5 HT, ROEBIZOWTHRES LT,

(1) =Wkt BT T MBI 2EEWE oFE &M
(2) =WoitsaE e MEFET L O E

(3) FEMARER A HBHEIC U 7= B R HRIIEAE D E,x model 12 K 5 fEHT
(4) AR 2L & U 7o R SIS O R HERS

(5) ZWkochsE e FEEET AV E AW R EREE R I BT A YA A v
DA

PIFIZZEDERN 2T,

(1) =Rkt FREET /TR 2L WE OF s

BREGET VL, BREZAT LRI BERETIVERKIEDOHR LR
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HERETMIKBIEND, RBIFETIE, HBBEEET VDI bREERE
7 )L & LT LSE-high ¥ X O Vitrolife-skin %, #&E5 /L& LT EpiDerm,
LabCyte EPI-model, Neoderm-E 33 X OF Episkin % 3R L, [RIFRE D4y & TR
DGR 29 7T RO EWE (7 F Y ANP, I 71 CAF, 7
I/ vV AMP, LZEERE: BA, 24 Y VL R ISDN, —filE1( v YL e
RISMNB L7 v e 1 7 = o FP) & VW Tin vitro B2 JE B8 R 21T
FREE R (P) BLOEEBE T A—4% (KL LW DL?) IO\ TH#%
BEET V& DORMEREE T 2 2 & TRERKEET VORMEEZI S
L7z,
bt MEEIZE T 2 BLFEWE D log P IX. log Kos OIS U CTEMN L7z,
ATk U CHsB R &£ /L ClE. LSE-high 3 X O Epiderm (28T 5 &L
B D log P 1%, log Ko DEENNTIE U THEM L 72 A3, Vitrolife-skin 33 & (*Neoderm-E
TlE, log Kop WZIEKAFET, log P DEIFIZIE—ETH o7z, S HIT, LabCyte
EPI-model 35 & O Episkin (23N TiX, log Ko, & log P DRNZIERIEIX R HE 72
mole, b MNEEEEEERKEEET VITET 5 log P DAHBIIZ-OW T, Epiderm |2
BIFLEACTFWED logP 13, & MNEELIZIERFEOEEZRL, HEN10DOR
G 72 FRBE SR BTz, F 72, LSE-high IZB W T HH X 23IIX 1.0 O B4 72 FHRS
MFRD HALTZ A3, LSE-high IZ81F 2 KALFME D log P 1X, Wb b MEIFIZ
HATEEZE 10 fFEWEL R LTz, ZEOMOREEERKEET L (Vitrolife-skin,
Neoderm-E, LabCyte EPI-model 35 X T Episkin) T, & hEJE & ORIC log P

635575*955 mu&) %ﬂiﬁﬁ")ﬁ_o
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LogP, . =1.022-LogP, .., —0.202 (r=0.9401, p<0.05)
LogP,,.., =0.992-LogP,g ., —1.228 (1=0.9401, p<0.05)
Logh, = 2-929 - Logh, oie_vin — 7-871 (r=0.8035, p>0.05)
LogP, =1.688-LogP,. .. ,+2.32 (=0.8162, p>0.05)
LOZP,an = 0.937 - LOEP, sy ipr-moaer — 0759 (1=0.3894, p>0.05)

LogP,,... =0.768-LogP, ., —1.17 (1=0.8162, p>0.05)

B/ NT A =2 D H B KLIZOW T, LSE-high TIXE R & & IZIZFERD
fE%Z /R L7zDIZx%f LT, EpiDerm TiX, b NEJE L REEIC K,y OIS LT
KL L72b DD, WTFNOILFWEIZE W TS b FEJFIZHE TRV MEE
RL, £TDOEIX FP 72 EOREMHEIEFME CHE Th > 72, Neoderm-E,
Vitrolife-skin, LabCyte EPI-model 35 X O Episkin Tid, b FEJE L3872 D KL
DOINEE 2~ LT,

WIZ, DL 1220V TCiE, b MEEBLUOREEBETT LOWTFIICB N T
b LB D Kop OEICERR IEFEETH o2, DT NOREREIC
BOTHE MBI TEWEE R LT,

b MRS EESREEE T VOM T, miwfaE (log P) BEIWNEHE/ T A —
4 (KL= DL?) (2 bPEmNBSEO L, Thbid, BEREETVICE
STHERR DA EZR LTz, REEBEDOTZ DO E L THEREET L
FHWDEE B MR ERTREEET VIO PEOMBIL 111 ThbHZ L

FLWEEZ BN,
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() =Rk b FRIEET VOIS

#AEREHE S € 51 (LSE-high, Epiderm, Vitrolife-skin, Neoderm-E, LabCyte
EPI-model 35 X T Episkin) OFEIEAI72EWVITOWT e MEFE I LTz, 3720
b OGSRBEREE FE A E T S (TEM) 38 X OB S L — W —BE%EE (CLSM)
IZEDBIEITMAINVRF VAT T —EBDOENGARIZ DN TRE LT,

JEFIAMERIC X DB TIX, AREOESRDE MR (115 pm) (ZHATHE;
BRFET /L (132 ~89.0 um) OHFNEL, —F AELRZIZHONTIE, b
RS (624 um) XV BEEEAEETT L (23.3~59.1 pm) DT ATENT &N
bnbklotl-, £, A~ PRV AT X VERRA ST, v MR
J§ X0 LG D55 72 < LSE-high 3 X OF Neoderm-E (2B W CTHE TH
STz, BV Z &2 Vitrolife skin T, ~~ FF 2 U A2 K0 Qe SRR
AP HBEII, T T7F A FOMERA T ThDAIEENE 2 b
Too & MRS LEERKLEET VOB THEDRELRLALDORREITIENARD L
. WREEETVICB T 28O/ THEREN E NS XV HARWATREMEN
EZ o,

TEM IZ X 2B T, AT OT A FHEICHER Lz, & MEIZBNT
IARBTICEZ DT A TEBBIES N, BERETT VBN TCHLARTO
TATHEEEHERT DI ENTELN, TOREITE NEEIZHETH2R L,
LSE-high TEIER &7 A T B, b MBI THIK B L T\, —7,
Epiderm TiX, AL NMIEWT A Z@MBBIEZ I 47-, LabCyte EPI-model,
Neoderm-E 5 &L U8 Episkin Tlid, @ OEENBIZE I, MIIANAR—RZH T

A TRRDJE P BIEE S LTz,
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CLSM Ti&, b FEEIZRWT, B, B0, BUE, KT, B UML) H
BESh, LV EBICBWTHRICAEMRABIE I N, —F., BEEET
TMZIE, BB LORQIIAEE T, S OICHEB IR LIFBE IR0 -
72

Z DX 51T, TEMIB L UCLSMIZ Lk 28I Cld, BFR KM 7 /L 04 ik
NICFHEEI S 2 R Lo, 7 A TS O R ECHAMIRE O & & d 5\
IHERRIC L > T, BB EET T /UCB WO TR E O3 ELR X QL < T £
—INERL-NEBEZ DD,

o, b MG LRERBEEET VBT DRET DT RT 7 —EBiEED
DANZDONT, TNA LA S5 A4 F AT F— h FiRO 2 >O7 & b %
VENRT AT T —BIL Ko TKGIRENTHELD 7V A LEA V54 Y FF
VT 2= MBBRONVENE T L EEAFMA LT ML, B MEFTIE, A
TLRZICBDTEWEDLBENBIE I N, ABBLUCERIZITIZEAL
BRI N2 h o 7=, LSE-high, EpiDerm 3 X O Episkin (235 T &, [E4E DEH]|H A3
BgEsh, REYO AT 7 —BIEHIAEZREICRET D I EDRREB S
72, —J. LabCyte EPI model 35 & O Vitrolife Skin Cli, £ X 7= £ K721 T <,
ARBIZBWTH EWEERE DS BIZE S,

FHAREAEI 2RI L 0 AR EHT - 6 T O B33 7§ 5 /L (Lse-high.
EpiDerm, Neoderm-E, Vitrolife-skin, LabCyte EPI-model 35X T® Episkin) (D
7 ENEA LN Lz, THDDOEWAEEELETT LS W0Ide M
J& & TIERZR 2 R EEEZ R~ IRIATH 2 rRetE R Sh, HBELEET VL

Zb FPEEOREEE L LTHHT 2561203, £ OMFr 70080 & Rz +
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SSICHIR L TBL ZENEHETH 5,

(3) SEMHIER Z fEHEIC L 7= B JE AR IED E, model (2 K 5 fi##T

B JE R B9 2 2 < OWFFRIT. BRI E D JE HIR BE & 2 o B2 J e
[CONWTHE SNTWDICTET | FRRIEBLEL T O IREE & Rl o BIfR
IZOWTHRF L e S FITIE e A S, & 2 TR TR, kT LY
Y=L (CPC) #ET /VHIWE & LT, RFEHIRIE & RERE MO BRIz
WT, BEBHEETT IV, ~TLASUABIOELEY 2V THEERB IO
N ZEDBLE D DIRFZFTV, Epge model (2 &0 f#HT L7=, 7ok, B2 REHIBAMEIL,
BRBUFET V& T2 in vitro BUGRREMETHWW 5402 MTT #UBRIZ L0 FFA
L7z,

AT VAT T AV T MTT s BRI K0 3l L7z B s, 370 bt
IR (%) 1Z. intact skin 38 X O stripped skin, & % UWMIIEE R L OGS E RS &
W Te G- DFEWTE R 5 IR EE R X OBEMIER AR L7223, g+ CPC
REZHLTTry b5 E, ERENOT —XIE, 1ZEFR—O#H Eic 7 m
v hEIhi,

FLEY MTBWTHEANT LA X LFEEOMEAZ7R L, BT CPC i
FEIZRE L CIE, B DIRRE (intact skin 3 K O stripped skin) <o #BAL (BEHRFL
R L OHEEHEE) (LT FE—oi# Lo ey F s,

LSE-high (in vitro) \ZBWTHENLEY PBIONT LA<T A (in vivo)
ERERIC, B CPC R EEIZx LTI, intact skin 33 & O stripped skin (2 & 53

— OO TRT I ENTE T,
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LSE-high, ~7 L 2~ 7 2B L ONE/LEy MBI D RIEHIK ST A —F(C
SVTIE, Ipee (%) 728 LSE-high, ~7 L A~ U 2B LOE/LE Y F TENFN
783, 789 B LW T77.1 LIFFXFERDEZ R LIZDITx L, ICsy (mglg) 1%,
P15 24 BEOI3S EAT LA T ZADFNELE Y MIHRTBEZ 6
RV MEZ 7R L, LSE-high (3E/LE v MIHEANTEEIZ IFHRWVEEZ R LTz, »
X, ENFi 1.5, 3.1 BE3.9 & LSE-high DA/ XWMEE R L7z,

bt~ (invivo) 12 1% CPC Z i L 72 FROEMNE=R1X, LSE-high & [FIf2% T
o723, 0.25% CPC DGH OFEMIARIL, & hDJ575 LSE-high XV K< |
K113 Tholee, LMLARBL, FET CPC IREITH L THEMIEEREZ 71 v b
T 5, BBRENZ LIk hOT —Z X, 1FIE LSE-high @ E, Hiff HI27 2 > |
STz,

SEAEREE A CPC ORIk L T7' 2 > b9 % & LSE-high, ~7 L A~
TABLRENLE Y FOWT LD intact skin (2L~ T stripped skin (2 X 25 F 3
FEANZY 7 N LTy SERIEER 2 B 1 CPCIREEICx LT r v k L7234 Tl
LSE-high, ~7 L A~ DU ZAEB L NE/LE Y b TENETNRRDHEREZRTHLOD,
FNENOREIZIB VTV T LD intact skin 38 & O stripped skin & 5 WX 452 S
BIOEREE S VST EOREBIZE ST 1 DO TR ZENTE,
DT EIE, BIERBORREIIREPIRETREND & D Tox OAGH & B
F72 LU A D, Ly OfEIX LSE-high, ~7 LAY ZABINENLEY D
3FETEIT /) o 72 (LSE-high = ~7T L AU R = E/LEv ) DD, ICs
X LSE-high < ~"7 VAU R < E)LEyY hDIEER D ZNETNERDER L

Imole, LIedio T fef& 72 BRI ORREEITIZZED RS, BRI 2 58
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B 2 REICHEANRD bz, ICs) DiEWIE, LSE-high BLOA~NT L 2~
BT Ly ZRTHEEFPIRETH- THEAE Y M TIIEERKZ =S 72
W2 EERLTWD, 612, y HillFRE) 1E, LSE-high< ~"T LAV TR =
TRy MOIEE 720 | RFERMEOE GG ENME) BIRICHEZED & 5 nlHetE
NEZ BN, £72. B FOF—ZIZHONWTIE2ERA U b (025 BLT 1%, %
n=1) OHTIH D, BETIREICR L CEMIEEZ 72y b L7eg6 T,
LSE-high (ZHD TIEWRER & 7e o 72 2 & 13 THBRIRY Y, 240D OFERIX

TAE Y b TR/ D AR H D Z L AR L TR0, fER D B
WO AN O N TELHEBRR E EZNH D Z & HIFFITHBREN, S5
TG DORERIT, LSE-high % HVN 7o 52 il it Sl o A A 2 e LT,
LU 6, SEMERZEAREICH LT ey b LIZGEEIZITE MTRT
% 0.25%I% LSE-high £ ¥ $4K< % 1/3 OIEMIFER CTH - 7=, 9 724> 5 LSE-high
DOEA T H AR T 2 5l Tl Kl 2 rTaerE2 & W . LSE-high %
W TREREM: Z 7 T 2RI b Z DR EFIREEZZBETHZ ENEETH

LEBEZBII,

(4) EARNER 2 B EE & U 72 BUE R O O HERS

A RPN O FEM R B D 28 b 0D R B B 22 AT 1 pharmacokinetics & L T—fixHY
(ZATON D, AWFFE T, RETOFWEIZ L > T E# Z S5 RIERS
(BEHRIENE) 12 oW T, FRRICHERO RN AIRETH D L ER, KE
ST s D RE R HERS O 3 BE R 72 AT IZ DWW TR L7, B 7 VRS R )

B LTHAEF LYY =7 A (CPC) ZMHV, RIERMIL MTT RERIC &
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D EHI L7, 2 DOBRORRERR 72 BRI SOE (MTT #RBRIZ IS 1T 2 A SR Dk
D) F—REEEBEHNTERST ZENTED LBE L TRIT 21TV, &K
JEET /LT D LSE-high (invitro) & ~T7 LA~ R (invivo) DOifiEH% i L
72

CPC (1%) % intact LSE-high 33 J U stripped LSE-high |23 H L 721 DA
R OB HER X, LSE-high (intact skin) TIXAMSABZR SN, BOHE (k)
EFVHM (k) D2 DD 1 IR EF TR T Z &3 T& 72, —7J7 . stripped LSE-high

ICBWTEIAFBEINT, 120 1 REEELE (k) TRINT,

Intact skin (2351 5 JZJE RIS s

0<t<TDLZx
V =(00-V,) exp(—k, -t)+V.
(I>TDE X

V=100-V,) exp(~k, -T)-exp(~k,(t—T))+V.

o0

2T, VIEERE ok A MR (%), bBLXO kL (b <k) ZFnFhab
FRIHEA 5 KO O — WIS S e 2, T 1343 O3B WO IR 2> & 338 WO IR ~
DI R Z T, T2, REBRIE TRICAEMPEENS 012725 TR G202, Vs,

RV B E 1% O BERR I ORI O il = & L7,

Stripped skin 23T 2 K E RIS
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V=0100-V,)-exp(~k, -t)+V.

oo}

Z T C. kg T stripped skin (233 —WKRHHEE ER TH 5,

Z D& Z DMk (LSE-high) H CPC 21X, intact LSE-high ¥ X U stripped
LSE-high & H I %R A ICHIM L, 4h UBIZIE —E L 2o 72, [FAERIC~T L
A= AN 20% CPC % 1 L 72 O M =R O B FHI#ERL 1. intact skin T4 i
SAERT D kMR R L, stripped skin Tl —FaME AR L=, BAEH CPC I
DUWNTIE, stripped skin (23T 8 h LABE—E & 72 o773, intact skin TiX 24 h
FTHIIN LoD e, A R O RERIHERE (2 3610 2 2 B TER (ky ko 36 £ DV k)
IZ. Wb A~T L A= 17 A8 LSE-high @ 2 5Ll EEVMEE R LTz,

BRI AZ VW T b= R U 7@ marker enzyme T 5 27 BEfiikFE
BERIGTEZ U E OB LRSI, 2 OBERISEZ R 856 (L~ y)
23, Control FEIZ AT CPC HGFEICB W THEHL . REICBWTHE CTH T2,
TER (BXEHUE) ORKIZL L dye binding test Dk F7)> B A MR 0O B [ HE
BB T 2LMA (K4h) HETELIABONY THRENMET LTV Al

PERE 2 BTz,

(5) ZRoukEEE e DT T VE AW BERR RIS A b A
DFEAE

RIEMEY A AL LTIL-1loB X IL-612Mz TrED A > Th HIL-8

WAL, BEREETTVEBIOAT LA T ZAOET )VHEWE I X 2 K&
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RREPE &S A S A VEEICOWTRES LTZ, B, w7 AZBW T ML-8
DOMRMIFIHFE L WTed, b NL-8OMEEMFERIY) CTdH 2 MIP-2 (mouse
macrophage inflammatory protein-2) % & L 7=,

Ak F e ) ¥ =7 A (CPC) % LSE-high{Z24 hii i L 721 O SEMAL=R (%)
V%, 8 L72CPCOYREZIZIL UTHIAN L, CPC 0.3%UA ETIRIFTITH L 72 o7,
Z OREOMFEPCPCIREE 1L, #H L72CPCOMREEIZIE U CEMRANTHEM L, 0.01,
0.03, 0.1, 0.38 X W'1% CPCTZHZ410.208 + 0.063, 0.490 + 0.052, 2.72 =+
0.531, 6.34 = 280811256 £ 0.599 mg/gThH-o7-, £7=. #FkPCPCIEE
ORFRIHERIL, 1% CPCZ A L7-BRI2IE, #MAEEZ LV ESCHICEF L, 4 h
VBRIZIE—EDEEZ R LIZDIZX LT, 0.038 £ 1%0.3% CPCTiX, 8 h¥E THES
PN B U2y, A TIREE—EOREZ R LT,

AR (%) OFRFFHERRIZ OV TIEL, 0.03% CPCTIE, #1424 hE T4
ARRII—ETH Y | 1ZIFX100% TH 72, 0.3% CPCTIX, 1% CPC& FIERIZE
Rz RO ARMEDZEE) 2R L2y, TOEMAIT1% CPCL Y biES | BL T
ShTh o7z, M= (%) &CPCOKME (LSE-high) iR DEIfRIL, MR
FE L DRREFRBROIIREZ R L, BELESmg/gbh ETIRIFEHTH L ip o7z,

LSE-high{Z0.01, 0.03, 0.1, 0.33 X T'% CPC%24 hii#i i L 721 DIL-1a, IL-6
BLOIL-8DMEABELZWE LT, 2> hur—/b (saline) FEZIWTHRREF 2
P A NI A DPEADTED B3 ) L 7CPCHREE DN fENY A R A
VEEAERITHIIN LT, AR T DIL-1a, IL-63 X NIL-8DFEARE X, (X5
DT H Db DD L7 CPCIREE DM EWHEIN L7223, IL-8IZ- DWW T

6-8 hZ RN T0.3%LL FCEEFT H O A BIZE S 317-, 0.03% CPCli fH L 7= BR oA
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WA A PEEEX, saline (control) BEE FEROHERE 2R L7=, 0.3%LL k-
TIEAHR P OIL- 1Tl TR U, 1% TIRBEE I Li-, IL-61F, 0.3%T
IEREC NI LT 23 1% Cldili 24 hiZ ICBREF IS L7z, F£7=, IL-8TiX
control 33 & T0.03% CTIIARREHIIZIEN L7228, 0.3%B L N1% Tld24 hE TlEIE—

EICHERS LT,

BB EET VOFEE LT MM AE WD 2 & REREO K EICHE
ERITNZ ERZFET BN D, ALFEWE OF MR IS OFEIZ DUV T
et U7 R, A IR L7558 2 f§ 5 LD 9 HLSE-highh ik b b b R fE 12T
PlLTWeb DD, < OEERBET NV CIIRBEORE L ITRKE BT
Wiz, L LR o, ALFWEIC XD ol & 2 S D RERIEET, 2 0/EH
WAL CHDEEFTOIRKEDREIZL > TRESIND Z EBRHALMNE 72577,
Flo, A MIA VEAIC K DFHINIE. MTTRER L VD & &RERFHEE & LT
HFCE 2 b00, BREE TIEMTITREU EOFRIIGE SN T B D HaEn
VETHD EBEZ b,

Plb, FFE=0OtHEE NEEET L BERKETT V) OFEZ S
252 ENTE T, BEBEEET VE W zin vitoikBRIL, FEREET VO
FtEZ B L7 T2 LT B b (nvive) OTHRNCAHAZRTFIE

(ZR0ELLEZBII,
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LT

AIFFRITER L, RAREIAREE 72 2 R 5722 & QNI HIMFRE A 15 F L 723 K
FHLE SN B RE I P BRI IR E R DB AR L ET

Fio, ARFIEOBITICN - 0 A2 EEE, S, 720 NS % %Y
F U0 R S B R R A R MR I 0 IR O
BrRLET,

Fo. K SUEKIZH T ZHR E TR 2 W72 & £ L7 Rk
AL ERHE TR % IR R ORI KRR bR A 8E LH
T HEREBIR TR < B T2 L E T,

Fo. K XIBRBIZBW T 22 T E Z2 W72 & F U723 R K25
ARBEEIERZEE H LB R IR B L ORI R A s B H
F B 72 & ONTIRE R HE R R BB P . PR BUZ BRI TR < B
~LET,

AR L 7R & QNS AR SRS A h /0 TE U T 3 78 K B o O
fn BN REHIE 2B E A IR LR L B E 9,

RN ARBFTED T OIS 72 > T BV L BIEOEZ R LET,
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