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%2 2 D% < T Ing/mL BLF AR TL #5252 A (< A
SNHBEOBEEET S NT 7fH:5.0-20ng/mL) /R LTHY, TL ® M
FA~DOBITHIImD TIRWZ ERBE LSRN, Ll 5, AD
T, FEOME L, TLWREZEHOICERT 2720 BH%EEH I
DR MHEERORBANBEEZEIN D,

TL ® 4y F&I1ZK 822 (TLAKFimL LT) ThHbH, Oz, TL I
EFEREEZRFZELIZS WA, AD BEHE DK S0%IZHEED Y THEIZ
BENH D0 TLIEEBICRBELEL 25 >, LT, KE
2B LT TL XRKE T V7 A0 5 R R 7 & o 5 )%
YR ERT 22T Y EERFTCEDEZRES L, KEY %
JE#9% TL E, BREERUTICHFETAME»ORVIAEN, &2 F
TEEBRA~EBITT D, LOLERL, TLOZHE~OBITIZ., &5 EREIE
HoBan»rbZE LL 2V,

FEICHEA SN2 ®-ANL 2 slcKkland, ThEn, KEEKE
ZHHMEPORMYVAENTEFEERE~ABIT T L2 TR2FHEOHE
MBIFF SN 52 F1ERMB A (transdermal drug delivery systems
(TDDSs)) & KERAH LXK TOMERRICEHAL TR ZHHE
THRATEAARACTCH D, 2 b EfEHEHARA X, £ TDDSs T8
WTIE, I EFREICEA IS, 207D, YO EZKIX
REBICIT, BERE TR, T CEREERERAEI NS, L
L7l B, invitro BB BABRICEB VT, REOHEBGICL Y K HiE
OB SN T WD 2 v FHHENEREEZ AV in
vitro KB BB CIX, mMENIC T I V= o miET7 VT I
Ao H LA A e —REa#ERIED L, 770X =108 2 ME 9k
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ENEEYOSHENEB L P, S5, KENTICKREEZAT DT v
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BWT, EMoOo2HBIORABITEN, @HINWDEE (L LLIX
MBI OEFRBICEEEZZ T LI ERFEINTND Y

TL#RE O @ AENL L 72D ADHRE DR E CIIREICHNELT TV D,
BlziE, ABANY THROMESCMIKEO (L, MEEFBEOLIELE Z
AT EE S MBER Sy O M AR 722 SRk 2 Bk E L T P38, %
LT, ZOZKREAD TL O BXNREIBITHRICEEL LT
TERTHRIND, LLRL, KEABREOLE(IN, TL OL
FBLOEERTBITHEICED LS REEERITTONFEMICHKRET L
P = = AR
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HDEERECENE TLEFBITHRS L RNEERTEEL OBEKR %,
BMPIBIOEES TL REZHET S22 & TiiL7z, O, &%
R K 4y 7K Hr B (transepidermal water loss (TEWL)) 3 X OVEz f§ i i & % .
B & A BRR BE o E BALIC W,
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KAl LICEEET v, MENMEHOKRGICEY 4K T8
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DODELE TLEFBITHREROMEAFEMLZ, £ L T, TL O 2 H HEl
ER T OBLE G, KFOIRBEIZ Uz TL #KE O @ H 515
BT 27n—F ¥ —bbE2ER L, F2ETIE, KFOEKITHDHE
ARIME 22 B L7 mAER 2 ICE B L, TL O ZJERFTEIE & O BRI
DWTHEZIT-o72, T78bb, ~T VAT v MY LEICEEL A
CEE, TLOEBITERLEENICEHDLL EEZLN D EE T TL &
EA~OEBEEFM LT, F 3 BCTHET N —HEERELEZET 5 AD
EFETNAY TR EMNT, MB#EMA%ZO TL O i X OKE T iRE
ZHUEL, FE1EBLOE 2E2OMRZ S LT, EED AD EF Tl
VRS TLORSBIORBITHREROZILEZDODERNEZZRE LT,
X5, TLoOREBIToR#REEZ BHIZ, KEREICIE T TTL#®E D
WHEZEE L, oA A58 L 7=,
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ERBICEITAIANT VAT y b E2HAWEBE

HEYoOREEREDL L ITEENL 02 BITHEIL, KEoHEE
ZOWRBICEVEEELZ T D, TLEEN WA SN DA%, RIEKLE
ThO, TORBEHREILEMEMEZHEY KL 20 6 BEMICRE T
DIz, BEOREE(ITER D, T2 T, KETIE, ~T LR
Ty FEHAOWTHREBNREEOREE(LEZ ST LT VEEZ ERK
L7z, 7T—7ANY o B ZRBIZEV AN THEEZ{L ST K
JERLERAOKLENESG LIV BAERIEZA LIRS, SO ICmeE
IHEAIBE B X0 R MG & E2 (b S B ZEE AW T, in vivo #& %
IR 21T o7, FHEEEOAIRE L L CHRB Y TH & KEIML
MBEEZEENICHFMT 27201, RE»LOKpABEEZ T
TEWL>* &5 X OV EREB O W E 12 L v 5 54 5 perfusion units (PU,
arbitrary units)*'"*? Z /2, TN O EEAEB AT A — X — L 2l F TL
REOWEIZLY  TLORYBITEIRICEEZ XTI TERZFEL -,
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— B, Y OREWIOREEREITARBOERIBRE 2D, TL
ICBWTHRERIC, AROZ MBS BRERIN O R RKOREREEE X 5
b, TLHREBEAZEG L7 AD & CHREWRZE ORIV, TL O I
FREMEFTLEZEVWIHMERSD > LrL2db, KERELEDE
X, AN TROKEL T TR, EFNREOEFEIZED &L
EZoND, TLEGBITERBICARBANY TREKNREOELLDE
BRNRKRELSFET200, b LIEHENICEET 22T OVWTIEH
LT, 22T, BIHITITABANY THRICEBEL, TLO2EE
T OB ERFLEZ, E1THEHTE~NT VAT v VEFEEIZBIT
L TL O BITHEE2FM Lz, S5, @ERABANY TEREZAT
LB L CEAAZRETDHZ L TCHNRBIIICAMERE2 AL X
T, ZNICEY TLoOREBITRA AT 202/l L7z, £/, TL D
L2HEBITREEARBANY THROMMGEZ EEMICHM L Z®ET RV, £
CC.FE2ETIE. TEWL 2458 & LC TLHREEA M OAE Y 7
BREEEMICFEML, AU THEESE TL 25 BITHEOBGRZHAE L
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B 1H EHERARBRNIVTRHRZATIHBICIBITS2%2 7Y AX
2 5 BA1T O M

TL OfEEWINRBRICES S, FHMBRFTE LT, AT VAT y FOH
MENICAMRIEZBEIE D FIEOHEN T2, T2bb, -
NI =r, YAEY Y, BEALA DD R DBERMEIRAGER (BR
%, prophlogistic material solution (PMS)) # ENIZE 5325 Z & T, ¥
JERNEICRIENBEE SN D NHER L P oL & U EENFEET O~
TVLVATy MZZ N A7 )b— (EB) Z#lkNFEEHE L2k, 7y FoD
HEER ZEICERA S0uL 2 NS L, &0 30 5% I KE %/
Lz, MHEEOBELZMOTE% Fig. 1 12277, EBIXMES v X7 &
THDOHT VT IV ERBWT 74 =T 4528350, Mgy 78
DMENFH~— D —L L TELOMETHAS L TWD Y KE
Mk~ EBOJRHEZHER I 25 (Fig. 1), BLAI O ENEE
IR D RIENER S, MEHZEEICHEICH S MHEX X7 HomE
NBHNAELDHZ T, RENTICEENER SN EE LN,

Fig. 1 Observation of EB leakage into skin tissue 30 min following an
injetion of the PMS.

An EB saline solution (1.0%) was injected (1.0 mL) intravenously, and a
PMS of A-carrageenan (0.5%), zymosan (1.0%), and casein (1.0%) was in-
jected intracutaneously 5 min following the EB administration. The treated

skin was excised 30 min following the EB administration.

TL ZE#EAICE L T, EFEER I ORI KRG LEOEEINEZ
3 572D TEWL B L OPUZHE L, TOHKIZ, EFLER
FOEXRFEEREIC 0.1Y/,% TL B2 & BA (WEHHERE 10
cm?, BB A& 10 mg/em?) L., TL&FBITEIE 2 34 L 72, #EE
Faioo TEWL BXOPPUE, LT, KEWBEA 15 9. 90 B L O 8
KF % o 41 H TL ¥ % Table 1 IZ/8 7,



Table 1 Physiological skin conditions and TL systemic absorption
following the application of 0.1%/,% TL ointment through rat skin (10
cmz) with (+) or without (-) the PMS injections.

TL whole blood concentration

TEWL
PMS Rat # PU (ng/mL)
(g/m?*/h) 15 min 90 min 8 h
1 6.1 130 _x - 0.07
2 6.0 123 - - -
3 6.1 166 - - -
<) 4 6.8 187 ; 0.14 0.11
5 7.9 114 - 0.12 0.12
6 7.2 187 - 0.09 -
Mean + SD 6.7 0.8 151 + 33
1 5.7 137 - - 0.07
2 5.2 134 - - -
3 9.2 70 - - -
(+)
4 6.3 161 - - 0.06
5 6.3 154 - 0.10 0.10
6 7.6 222 - 0.13 0.13

Mean = SD 6.7+1.5 146 + 49

* -: Not detected, limit of quantitation: 0.06 ng/mL

PMS = prophlogistic material solution; TEWL = transepidermal water loss; PU

= perfusion unit; TL = tacrolimus; SD = standard deviation

EHEEO TEWL 3 L O PUMEIL, EEM TCREREHITA LR
o lz, I TL R EIX, 50% (6 FEH 3 L) OfEK ToO ikt S
oo MARERRBE INTZMEMETHMALOMEDS 1 ng/mL K TH V., I
HIEWETH-7Z &b, ABANY TN ERRKETIL TL ©
BH~OBITIIEZVICS WZ ERHERINT,

AFKEGRED TEWL BX O PUEIXE L ICHEER Th gk
HLieboD, EFKEELEHRARTHEREITIBEI NPT, &
A TL L, 67% (6 PEH 4 L) THH S L7c8, (v d 1EH g
ERBICEWE TH o7, b0z b, ABAY T HNIERICHE
BELTWIHE, RIEIC L D EENEOREELIT, TL OREBATIC
HRELMIFTERVWEEZLNT,



B 2H ABRN)VTREEZATIRBICB TR 70l A REH
- XNk Xl

W1 ETIE, AU T NIERICKHET S REICR LT TL E %
BWHALAEEAS, TLIZM P ~BIT LIS WZ ERRENTZ, AD BHED
FEOAEANY THIE, BE ANORBEIZHEXTERTFTLTEY, O
EORETHEL ThHD 303 22T Sy N EWMLEICT—F A b
Uy B 7B EIT, TOREEEZXLIETHRBANY TROESE
DERENRLLIEEETNVEER LI, T =T A M) v & JWEHS,
10, 11, 13, 15 DM N E2ITo7-KEEZ A MY v B JAFFHEE
J& (skin treated with controlled stripping). 20 B[ A kU » ¥ 2 7 ALE
B [ % 4 8 B 25 B2 % (fully stripped skin) & L7 %, X h VU v B2 7 AL
MR ERL XA BREKEOWE#E MO TEWL 8 XU PU %
HE L%, 0.1%,% TLHE 2 B B (KB WA mAE 5.0 cm®, #KF
A& 10 mg/em®) UL, TL &5 BiTE & 2 5l L 7=, Fig.2 2., TEWL
&R SIRFM O A H TL IR BE i 82 F 1 FE AUChi00a D BASRZ 7 > MMl %
DT — X TR,

TEWL ® L2, ¥ 2bbABANY THOEK FNIZE>T TL ©
EHBITEOH RKNEBE S (Fig. 2), W& O M2 13 1E o 48 B8 B4R 2
HDHZENRHLMNER ST (BT Y COBEEMESRE r = 0939, P <
0.0001),



J
S
L

D
S
]

y = 0.202x - 3.244 00

r=0.939 o
P <0.0001

AUCblood (ng'h/mL)
[\ W B W
(=) (= O (=

[
S
1 1

S

0 50 100 150 200 250 300 350
TEWL (g/m?h)

Fig. 2 Relationship between skin barrier function and TL absorption
following application of 0.1"/,% TL ointment on rat skin (5.0 cm?).
TEWL was measured in the skin treated with full-stripping (O, n = 6) or
controlled stripping (9, n = 9) prior to TL application. The regression
curve: (AUCpipoa = (0.202 x TEWL) — 3.244). The r and P values were

calculated using the Pearson test.



B2 H ABRERBICIBITHZI7r Y AXE2HBITHICKRET
HREBEOBMEBSIVCRESRTF /70l AXREOE

AD D ZERAE O HIEITBEIC L > TRV . TL 88 o i H i il o
WRIZHE>TTLOMPREDS BT 2HEMIZH D LWV olc Z &2k
HEERTHD Y B IEHICB O TABANY THRICKFELEZE TLO2 Y
BIThElEInN-2t0»0, ADBEORERELTICEIT S TEWL ©
HEEZDOTEWLIZAE LY TLHCE OARIC XV #CEd TL IR E 23
BT HZLET, TLEHBITOHRBMRAAEND, 2D b,
HHT 2 TLIRBOHRBVREORINIIREEECTH S,

—WRMC, EBICHEA SN E YT, REAR ZHREN ) LT 52 H
EBICHESWTHEREZBH T 5, KEFOWTAOMEBEIZBWNTSH
ZOREALN —E. TRbbLbEYOBEBEENEFTRETHDIHA.
R RPGEE X (1) RKICL-oTrRENd, (1) XF o Pk, EYnrk
JERE2BIT T 2HEE (FilkE) 2R L, ZREROTEHETHL D
D REREBICERT 2B THLI PR -EOLFHETH EHABEME (A)
BLOWEAKYEE (AC) WEDLDZ & T, BEWIEENLEEHNT S,
T, BEEDOERNBENREEZ R T 201X, EYREROERE
REBICB T DM FIRE (Css) 1 TEYOERGHEIZL > THRE I, (2)
Rick-oTREN D,

dx/dt = PXAXAC ..(1)
Css = (dx/dt)/CLtot ...(2)
Css = P/CLtotxAXAC ..(3)

FZLTC . EYOREZBEENEFHE~OWRPGEE &L WG E,
@) Klcrans ki, EHEHE (A) BLXOEHAEDRE (AC) %
HWOICEHT HZ LIk o T, EWE M % o F iR EE o fi # 53 A]
RN

ZIZT.ARKHTHEAT LRIy FOARBREREIZBWT, TL O£
EBITHEICERETHKEOEALRMEOREEZRE L, T/obb, @H
MET TL REBIOREBOEHEMEEZZXTZEDO 7 v M5 E )
5O TL2HBATHEAZFN L 72, KB OARITIL, TL #8CF O 7 ik A
DIEFHERENTWEHE AT 7 0 2V, AEREREICHE

10



MAUZZEESR TL REIZ., TREATHLIHRAHD 0.1% & /NEHD
0.03%., LT 01%MEBELOLAMIKR L7 0.003% & L=, #KEOWHEHHE
1L, 10, 5.0 BX 1 0.79cm? & L7z, Fig. 3A I1C. TL #FE O % & B Ai
Sl E cCoamFb TLIREHBE 2 /~7, Fig. 3BB LV CIT, #&KE
BOTL REE - IXREEAmE L. 50Tk 28E# %O M
B EHERE O EHE L7 AUChi0ed & O BEMR Z2 RT,

TL O FRET, SEF TLIREE 2 IZEAmEOMMIZtE- TH
SHER L7= (Fig. 3A), & 52, TLOAHBITEIL., #HHE T TL i
R X O A mEE R BERICH D ERBE I (Fig. 3B, C), ©
Do, 3) RTRLEX IS, TLIZEARZRILE R I - Tl
BT T 522806, TLEEBEOMASHZEOICRET HZ LT TL
MAFBEEOHBNATEL 2D ZENRENTZ,
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Fig. 3 TL whole blood concentrations following application of TL
ointment on fully stripped rat skin with various TL concentrations and
application areas (A); relationship between TL absorption and TL
concentration in ointment without changing application area of 5.0 cm’
(B); relationship between TL absorption and application area without

changing an ointment TL concentration of 0.1%/% (C).
Symbols:[- 0.1%, 10 cm?*; O- 0.1%, 5 cm?*; @- 0.03%, 5 cm?; A-0.1%,

0.79 cm’; @-0.003%, 5 cm?®. Each value is expressed as mean + SD (n =
3-6).
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% 18 Fig.2 X9, TEWL & TL 2HBIrE1Z. A~ TLEEB IO
Ml — @A EEICB O CEOMBERIZH ~ 72, Z OREENEHE O R
HAEE T CHLRBICKRITIE20EZRIETH7-0., ABRERE L
ANY BT MEREEREICBWNT, IBEORLRLBMA5LM4 T TO
in vivo R HRBOMEE2HE LT Fig. 41277, &7 — X B THk
BHR TLIRERS LB OBMEEN 725729, AUCheald TL & 5-
B, bLLEFHED TL BERBIOWREBEOEAmME cELENLLEZ, £
7o, RHICh s ERE XOHERIZ., THLEN Fig. 2087 — ¥ OEGF
EHRBLRED IS%EEKX M 2 £,

ZTORE, MBOBWASLHEELEE LA, TEWL & TL 258
ITEOBEMRILFig. 20/BRERLS —H LA, L2rLARL, AEKRE
REBIZBWTIE, BRER»LT — 2B R THHEmME LT,
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© £
1200 1 ORX” - 120 5o
£t
2 1000 1 - 100 £ 5
S &=
S E g
25 800 - 80 Sg
SE 53
=) o=
ST 600 60 = E
@) o
5 & 58
<400 1 - 40 §§
XE
200 A L 20 S8
=
0 '_' T T T T T T 0
0 50 100 150 200 250 300 350

TEWL (g/m2/h)
Fig. 4 Relationship between skin barrier function and TL systemic
absorption through rat skin following TL application with varied TL
concentrations in the ointment applied and application areas.

TEWL was measured in the skin treated with full-stripping (<>, n = 20) or
controlled stripping (4, n = 16) prior to TL application. The solid line is
the regression curve in Fig. 2: (AUCp;04/TL dose = (4.037 x TEWL) —
64.872) and (AUCys0q/application area/TL concentration in the ointment
applied) = (0.404 x TEWL) — 6.487). The dashed lines show the 95% con-

fidence interval from the data of in Fig. 2.
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EI3IH ABRREREBICRB TR Z 70 ARELEHFBITHICKIET
BENOEx REL/ILOE

AD OB IIME L EMARVE LN SEBENICRBLT S, £
DEI7RBRETITABANY TREROE T T Tl FRICAatEEERIC,
RIEDBMRIGEE L CHEMGEREOHE KM E ZEEOTTE, ThI
PEY)RER CREMNMEBRBZOEANELT TS P 22T, AfH
TIE, HENTOABERELZ LI EL-BEDO TL 2 BITEIE~O
EELML., FOEBRERLICONVTHEL-, TTE 1 EHTIX. A
BERELEAT VAT y hOBEHEEICERAIZZENEHN T2 2
CTRAMREZEESYE, TLE2BITHRE~OEE LML 7=, %2
HTIE, mMERMEAIE L TT RLF U v EaaAT LAy NABKREY
HME TICF &G L, TL2GBITEE~ORELFM L7z, 63T
. ~7 VAT y MMEREESRZEIZHLTTY RLF U UrZ2RAL
7ZTL¥EZ@EH L., TLOREBITHME S 20 % MEE L7,
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B 1H FNEBREZETAIARBICBI2MEBEAZRODZ 70 ) A
2DEHBIT

ANT VAT NEHREEZT —FT AN vV TS5 2 L TH
BEBREL, SLICERAOBENEFICE Y FENA U7 MA-EKREL
RAEEGREET VEER LI, ABRERER X OMEREE XA
5 R o TEWL 3 L Y PU fi & Table 2 (2R,

Table 2 Physiological skin conditions prior to TL application.

TEWL (g/m?/h) PU
Fully stripped skin 252 +£ 17 347 £ 46
Fully stripped skin with the in-
C . 235 + 20 326 + 99
tradermal injections of PMS
Intact skin (Table 1) 6.7+ 0.8 151 + 33

Each datum represents the mean = SD.

T AN BT TOAREREIZLY, ABKREKRED
TEWL BX O PU fEIZEFKEEBICHRCTHEFIIHRKLE, T 2bb,
T=T7AN) o TREIT, AEANY TREROIKTET TR, KE
WONBERMBOM KA TR L TWESAbDEEZLNT, —F T,
AEREREICHTORRAKRGEOFEIZLDIM/NT A —HF —DET
O b IR o T,

fBERERRAEGREIC 0.1%4% TL KB 2 % H B A (8 ®EHE
5 5.0 cm?, B E & 10 mg/em?) L. TL O 2 BITEIHE 2 27 L 7=,
fAAlERERESIOABREREXRAE S KEIC LT TL K 2 &1
L7z o4l TL B EHER % Fig. 5127”7,
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10 A

TL whole blood concentration
(ng/mL)
(@)

Time (h)

Fig. 5 TL whole blood concentration following application of 0.1"/,%
TL ointment on fully stripped rat skin (5.0 cm?) with or without intra-
dermal injections of the PMS.

Symbols: @- fully stripped skin with intradermal injections of the PMS;
O - fully stripped skin without injections of the PMS. Each value is ex-
pressed as mean + SD (n =3, 4); P <0.01, P<0.001, P <0.0001 for
the Bonferroni's test following two-way ANOVA.

AERELRAFEGSEEICBITS TL oM P EEIL, AERERE
IZHART, MEEHA 3O 22O ABICHEWHER Z R L. (Fig. 5).
BErEREEAREREERABESEEORM T, TEWL & PU fEIZ 7N
RN E D (Table 2), BEEFEEGICE D TL O WU K % & iE i
MEOEADOHLTHHT L Z LT TET, OKRNESO Ll PE
LTWb EEZDL X,
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B 2H MENBAK TREEEBICBII2REBEA#ZOZ 7 1Y
hADOEHBIT

BLHIIBWT, ABBRERE~OERAORNESICLY TL @
EHRBITHENEIL LT, £/, 77 AN v BT X DK
MO KN BE I, —F CTRERA®ESOAFEIC X D KL
BEOBEWITIBE ISR o2, AD OAMEH T, @H A L OV MM
DERFICH_RTEEOMBRESE AL TWD P, F 2 T8 2 HTI,
FEMEEDEBICER LEFMEITo7-, T 2bb, & IHEA &
LCT RLvF Y v a2l PRSI TCHREBMLTEZ{LSE, TL D4
H B ATEN AR M IE 9 R RS M3 o BB & B L 7=,

Fig. 6 12, 7 RV T U v &&ELIERE~O TL KB KX JE i H R 5k o
WS X Z <4, TL O I8 BV 53A 2212 b9 % 2 8 I i oD 5% 25 % 3E 4l 9~ %
OIZiE, 7RV O RERERTICEE ST, TL OEH 2R
SABLIOHEEBBRBICEELZRTSRVWEICEETILERD D,
FIZTCT, TRVFV UV EZRERMMICEEIELIHMT, v/ 77X A
TVvATa—T 2R FICEE L, 7a—T70HRLEIZI v I 2k
e —AMOFBHENLKD, TRV TV 28/ LEEERE v —
THRICHERSE2 L, GWENAAOBEARIZCIY T FLF U oRnT
-7 OBEDE~ Lz TS Y, B, Te—THAICL DK
NEREE~OEEBE L R/NRICHZ D0, 7a—T7 OB BN E K T L
Lz P ELIBIMEANAORBEEE2 B/ T2bic, 7r—TH
IR ST D %E pH 7.4 ) IREE®ER (PBS) & L7z,

T AN BT ET T HEEOK TICHE L 2
— 7 (molecular weight cut off: 50 kDa) (Z 500 ug/mL 7 KL+ U V& F
PBS % {fi# 1.0 uL/min < 1 Bf R #E T & & C 8 i &2 2 @k & &7 2
Tu— 7 EE BN E T D AR ETS I ELE I 0.1Y/% TLRCE
ZEE WA (KEE MA@ 0.79 cm?, #E®E M & 10 mg/em?) L7z, %
. ZOMBELLTC, TRLVF Y U E2EHFLARWPBS 70 —7 N
WCHERLEEABRERBEIZOVWTERBR L, TRLENDOEEOWRE
WAiEi O TEWL B X O PUE. TL o ML EH % Fig. 7 12”7,
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C TL ointment
(= A

Skin blood capillary

" Fully stripped skin

@)
@) 00 o
.Q

o) T 5 ()
/

|l
Dialysis membrane

~<1

v
Microdialysis probe

Fig. 6 TL absorption study on fully stripped skin with subcuta-
neous infusion of adrenaline (Adr) from microdialysis probe in subcu-
taneous tissue.

Adr (500 pg/mL) in PBS (pH 7.4) was perfused in microdialysis probe at
a rate of 1.0 pL/min. Adr was released through the dialysis membrane

(molecular weight cut off: 50 kDa) to the subcutaneous tissue.

T RUVFY R TEEGEEO PUEIL., ARBREKRE (PU: 230 +60)
IR T, AEICIKWE (PU: 72 + 19) %7~ L7z (Fig. 7B), TEWL &
BWThH, AERERE (TEWL: 225+ 14 g/m*/h) [T, 7 F L
TV R FEEREECTHEICKWIE (TEWL: 191 £9 g/m*/h) %/~ L7
(Fig.7 A)e 7 RV TV VK THREGKEIZE TS TEWLEOMK TiX., &
JEMmEEOR FIckrEELEZLNE 3P, 7T RLF U U BEZEIC
BWT, SKEBM 15 p% 20 BRKE T 2 KEM oM. TL o i 5 R FE#
BIZAEICIKRWHB 2R L7 (Fig.7C), TD7= ., AENY T N GE
LTWRWREIZEBWTIL, KEME&E? TL O BITEEIC K&
S EEBESTHZEPHLNER ST,
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Fig. 7 Physiological skin conditions prior to TL application (A,
TEWL; B, PU) and TL systemic absorption following application of
0.1%/4% TL ointment on fully stripped rat skin (0.79 cmz) (C) with or
without subcutaneous infusion of Adr.

TEWL (A) and PU (B) were measured prior to TL application on the
skin infused with Adr-free (—) PBS and Adr-dissolved (+) PBS. Symbols in
(C): O- infusion of Adr-free PBS (infusion rate, 1 pL/min); [J- infusion
of Adr solution (Adr in PBS, 500 pg/mL; infusion rate, 1.0 pL/min). Each
value is expressed as mean = SD (n = 3): (A, B), "P < 0.05, unparired ¢ test;
(C), P < 0.01, "
ANOVA.

P < 0.001 for Bonferroni's test following two-way
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B 3EH DENMAFAARBERICLZ2Z70) AX25BTO
0 ) 2h R

AREOFE 2HIZBWT, 7T R+ U ok F&51C K825 KK
DIRTFN, TLOEHBITZRMHEI Lz, 200, ABEREKEIC
BI2EFMEERA~DO TL OWIUIZEMBEERERTH L EBE XD
N, 2T, B3HETIE, TLHEICT FLF YV 2BAL, Tk
FEEMALZ%O TEWL BX O PUMEOEI, T L TH/NT A —F —
& TL &5 BITEIRE O B fR 2 3E L 7=,

0.1% TLHEKEIZT FLFT U &2 025BL0.50"%E 25 X HICE
ALz, TNENORBEEZA~AT VAT v N EWMEBICEAL, T0®
AT L7z, 0.25%7 RLVF U EHR 0.1%% TL 8RB 1% &8 k2
BB IOAEREERAKREREIC., —FH. 0.50%7 R+ U &4
0.1%/w% TL #7513/ J8 bR £ KA I 5 B S & S (0B & i A
5.0 cm?®, KB M & 10 mg/em?®) L7z, #KEEMATO TEWL B L O PU
fE % Fig. A B X OB IZAT, ABREKRER I OA B EE KA &
5RO TEWL BL O PUEIX, TLEEZ-IEI7T N+ U U&F TL
MEBEBMANCEBWTETCOOBM THEEREZIBSEIN o2, &
HHECHMEBEBAMOLENR) 7TBIOMBEICAEEREN RN D,
TL 25 BT+ 2527 FLFT UV RADRBLEERTELLEEZ
BTz,
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Fig. 8 Physiological skin conditions (A, TEWL; B, PU) prior to ap-
plication of 0.1% TL ointment (Adr, —) or Adr-mixed (Adr, 0.25 or 0.50
“/w%) 0.1% TL ointment on fully stripped rat skin (5.0 cmz) with (PMS,

+) or without (PMS, -) intradermal injections of the PMS.

Each value is expressed as mean = SD (n = 3, 4). There were no statisti-

cally significant differences among groups as determined by one-way
ANOVA (TEWL, P =0.205; PU, P =0.573).
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AEREREBLCARERERRAE S EEICH LT, £KE %
MLIZ#oRELRES LS TLILHEEOHR 2 Z L ZF 1 Fig. 9A
BXOBIZTRT,

TL#HMCE A LcAalEkERE (O) omigix, 8 @A E %)
HREFFAICIK T L, @A 1 KELIE T EICHRE L7 (Fig. 9A), #E
WHEZOMBK Fix, IEBAIBMICL D KEEREEEOKTNRNA
THALEEEZLNL, £2C, EEKA 1 FFRHUEBEO MIEMEIZE L
T, TL BiME A oA EREREZ B LS L, SR L7z, TL
HidEAoAERERRAEGKE (@) oMmik&EiT, #MH 2 KM%
P— 2V T 58BRBEMERL, TRUBETIIAREE L REEICHRE
L7z, 025%7 RV U VBREMELZBMA LI-AREKRELE (O) om
MEE, @A 1S AR E TR TEmERL, ZOBESHIZER L
TR LRIEZOHBEZ R LT, 050%7 FL+ U & F TL#HE = %
fLl-AERERERARESEE ()0 mitElT, SREE (O) Ik~
THREEA TR E THREICKRIHER L,

AEREREIC 025%7 FLF U VBABEL2SB AT 5 & (O)., &
TLmMHFEEZ. 7 FLF IV 2EAGEAL TCWRVWARBRERE L
ART LS KB KO 2 K ¢ BICIEK Wi %2~ L7 (Fig. 9B), A3
rEERAKREGEREICHT D 0.25%7 LU SBEEE O BA Tl
(W), TLHMEHOAEREERARGZE (@)& FERIZ & i A R
EHENB RSN, LrLans, TRVFTIV UVEHABEEZ 0.50%
W ET7S6@)., BHEZOBZE I NS TL MHAEE O EFIX,
WA 1 RFEZIPOENE R A4 KM% E T TL BB A LV
AW RE AR LT,

Fig. 9 # b &2, PU-FF A T i fE AUCpy 38 & OV I A7 i B — I [
TR AUChooa @ HII L, ZTORERE Z 1L Z 4 Fig. 10A B LTV B IZ
NN
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Fig. 9 PU-time profile (A) and TL whole blood concentration-time
profile (B) following application of 0.1%/,% TL ointment (Adr, —) or
Adr-mixed (0.25 or 0.50%/y%) 0.1%/,% TL ointment on fully stripped
rat skin (5.0 cmz) with or without the PMS injections.

Symbols: O- PMS (=), Adr (-); - PMS (=), Adr (+, 0.25%/w%); @-
PMS (+), Adr (-); H- PMS (+), Adr (+, 0.25%/4%); ®- PMS (+), Adr (+,
0.50"/4%). Each value is expressed as mean + SD (n = 3, 4); P < 0.05, P
<0.01 for @vsO, 'P<0.05, P <0.01, P <0.005 for ®#vsO,*P<0.05
for OvsO, B¥p < 0.01, %P < 0.005 for MvsO, Dunnett's test following
two-way ANOVA for data of 1h-8h.

23



(A) (B)

1600 T ” 120 1 - - 2400
1400 { | g 100 L aono
1200 * I

+ T 801 - 1600

2 1000 - & [

;)) 800 E 60 T r 1200
6007 S 40 1 - 800
400 < .

20 A - 400
200 I
0 0 - 0
PMS - - + 4+ 4+ PMS - — + 4+ 4+
Adr — 0.25 — 0.25 0.50 Adr — 0.25 - 0.25 0.50

Fig. 10 Physiological skin conditions (A, AUCpy) and TL systemic
absorption (B, AUCps,4) following application of 0.1"/,% TL ointment
(Adr, -) or Adr-mixed (Adr, 0.25 or 0.50"/y%) 0.1% TL ointment on
fully stripped rat skin (5.0 cm?) with or without the PMS injections.

Each value is expressed as mean + SD (n = 3, 4); P < 0.05, "P <0.01,
TP <0.001, TP < 0.0001 between two groups, the Tukey-Kramer method
following ANOVA.

AUCpy ITB T 2 LM CHERANBEINTLZ b (Fig.
10A), AUCpy lZTRABK THFE COMMED B2 KT 5, LV i
MNTA—HZ—ThdbEEIZLNTZ, TRVFT U U ZREGEHLEA
JEBRERED AUCpy IZIE T3 AmEr L7, 0.25%7 KLU ViR
AHEZHEMA L-ABREREZAK G KE O AUCpy 1TIE FEmIZ &
D.7 FLF U UVBEZ050%E LS E . AUCy ITABICIKE T L,
TRUVFTY U EREGHEALEZAERERED AUChheq (1K FHEEIZH
- 7= (Fig. 10B), ERAIOE G OAEEIZ LD AUCry D ELITEE S
o T AUChipeq FERAIOEGICEIVABEICH K LE, 202
ED, BRAKEGICED TL 25 BATHEORE KIE., K& LK &E O~
THAT 2 IR notc, TOOMOER, Hl 21X 1 & T
ARLTEBERAKRGICLDIFEERR., T hbbEZEEDLES TL
EHBITMHEOBKICEART I EEZONT, ARBKREERAZS KE
IZXLT025%7 RL+- U UV iRANKEBLZEA LSS TH., TL RIN&E
OERITIEI SN o7z, LLAENRL, 0.50%7 FLF- U ViRAK
BOWATIX . AREREERANEGKIED AUChp0we A BIZIK T L2,
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Fig. 11 Relationship between physiological skin conditions (A, TEWL;
B, AUCpy) and AUC;;,,4 following application of 0.1%/,% TL ointment
or Adr-mixed 0.1% TL ointment on fully stripped rat skin (5.0 cm?)
with or without the PMS injections.

Symbols: O- PMS (=), Adr (-); - PMS (), Adr (+, 0.25%/,%); @-
PMS (+), Adr (-); H- PMS (+), Adr (+, 0.25%/,%); ®- PMS (+), Adr (+,
0.50%/4w%). The solid line in (A) is the regression curve in Fig. 2: (AUCp/04
= (0.202 x TEWL) — 3.244). The solid line in (B) is the regression curve
calculated from data for open symbols; the » and P value were calculated by

the Pearson test.
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Fig. 11A O E#RIL, Fig. 2 18 L7 0.1%4% TL 8B 2 &4 (KB
FHE R 5.0cm?, EHEME 10mg/cm?) LEBEORIIFERTH S, AE
LR EIC TLEMEKE (O) BLU0.25%7 KLU VU ERAHE (O)
A LEESAE. TL2dBiTEIXbRmERICH L TR —HE2RL
oo —h, fAlERERERFAF G LEIC TL  HMHRE (@) #@MHL72S
AOT — XX, BUFERIZH L THLZEHEWALEIC ey b I v,
AEREARERANBESZEIC 025%7 R+ U U REAWKE () %
ML7EHGAE0T7T =2 bRERICERERICHT L THEWAEIC Ty S
Nic, =T T RLVLFTIUUVEREBEL 0.50% (®) L THRBRER
ERAZEREICHEALEZSEOT — 21X, BUREBRIC %S5 X9
IZ> 7 M L7z, Fig. 11B X 0 . ABKREKE I3 LT TL HMEKE (O)
BEIW 025%7 FLF U VRARE (O) 2#MH T 5 & . AUCpy &
AUChioos & DT EDOMHBEBEENH D Z LN LN ERoT, AlE
brEf KA G R EICX LT TL HMiKE (@) 3LV 0.25%7 KL
UURAWRE M) 2EALEEOT =213, ZOMBEEFEIY LE
VLI 7y hERNTZ, 202 EnD, BN TREEINEN
WCTRREN A U 72 R Clix. Ml & oM <A < & %M s
WL > TCTLE2FBITEOHE KNAELTWDLI EEZLNTZ, —7.0.50%
TRLVFUVRAKE () ZEALEZHAOT —Z1X, BURERIC
— T H LI T ML, Z&EZENDL, TRLVF Y ro@EHIC K
D, MEESEADT 2 LREKICLEZEBELMH INDZENEZDL
i,
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B4t g

AETIH, ETHE1IHICTCAT VAT y NEEEEOM[IE Y T HE
& TL 25 BITHoOBBREFMLE, TOKE, EEEE»D 2HHE
R~ TL ORI Z L, AN TR IEFICHET 254 .
BRANBEEIZHED RENTOREE(LICEIEELZT RN &2
LML, 6, ABANYTROIETE EHIC TL 2HBITED
HADBEZIN.TEWL & TLOEGBITEN EOMHBEERICZH D 2 &
5™ LT,

F2HEiTIE, TLHRBO@EASLMN & TL 28 BT BRI SV TRE
Lz, TOME, TL2HBITEIT, SKEF TLRER L OHRE O i#E
Mmfg & B BEfRICH 0 | TL BDERW R IEBELGRICHE > TEHIHER ~
W & D Z & & 62 LTk,

HIMTIE, AEBRERBICBWNT, BRAIOENESICLD, TL
DEFBITEENENLT I ZWHLNIC LI, £ T, BEKNE
BRACHERD L., TLEFBITHRLE OBREZFM LI, TOKE. AE
EREL., TRV F U 2R TICERES L7z ZE ik, KEImitE
DWPIZEY TL OLHBITENKF L, S 518, ARBKRELRA
BEEE I, HELREOH AL T, mMEFZBMEDTTEIC X
D, TL O HBITENSHMT A2 2B b2 L, LT, TL #&
BIZ7 FvF ol mBFNMEAZEASLCEATS2Z LT, M
MESLCMESZEED ERZMA . TLOESFBIT2MH T 52 L2 H
5Nz Lz,

AD BEDOKRBIZEWT, ABANY TEDEFEINTWVWRWVWE A,
TL2GBITOREEREIIABoZRERTHY ., — ., AN T
MEEINLELAICIE, TL 28 BIT80MRKBELDLEEELLND,
ZDH, TEWLORIEICI VAN TEZHMT 22 LT, TL A
HBITEEZ PH L. TEWLIZE LEREBEOFRIZEY TLE2GBITED
HIE NG CEX 5, ADBEFETIE, RBHOA LR LT EBHIIENTD
TEWLO EERZRD LN THEY ABEANY THEOBE FNAELT TS,
WZHM~ORBEOBRA, T hbbiBEZ2miE~?D TL O HiL, TL &
GRBRITEOMRKPNELCHIAEELRHD, HE L2V, T, &
JERAE DB MBI LT TLRELZMEH T 25613, TL KB OB
ERZHORCHIBRT 5 ENHERIND, ABTOEESTZRKET
BENLESOVLADIIICKEBENY 7T RWMmIZEE I EEIX., 4+
HANKICHEETH Y, ML EEEBEDOEANELTNDE I ERE
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bbb, ZOXI7EEICHTH TLEEOMEHIZ., TLOFHER
~OBERRR B TR SN S0 —fFRICHRES AW Y L LAaR
5. MEWNMAZHHAT 22 & CmiCimE ZREDRENATETH
D, ZRICEY, TLL2EBITORBAMGF TS, EEO AN THEE
ELELERBICBWTH TLREOMEHANAIRICZRD EBZZOND,
INHLDORRELZLY, 2HMREH T OB ANL ., KEIRREIC
Abd TL MBo@mHAEICELC7e—F ¥ — b &1Ek L 7= (Fig.
12) TL WL DI KROFEEEIIAJE TdH 5720, TEWL OHIEIZ X
HAEANYTHROFMAERE LD, ABANY TENSBEIZHEE I
TWega, TL2GBITICH T 2 RNERE., FFICKEEM/NMERROE
BRNPEFE LD, 220, RELKOMED LT, EMEICLDIA
RET R 26 AR Z T T 2, REMEAEML THewn, & L<
TEEORBERBEINZVEEE, ABANU TRICI LERE O A
WEITH>, —FHF T, RIEOLAMEHEERO X O 2, MEENE LKL TV
D, bLLSIEERPBEINDIGAIE, MEOHARZ T TR, ME
WNHEAIOBFERZ21To5, MEANY THEOFEMICE L TiL. Tewameter®
MSC100/TM300 (Courage & Khazaka, Koeln, Germany) <° A i & T
L 7= VapoMeter® (Delfin Technologies Ltd, Kuopio, Finland) 72 &, /N7
TRHIE O AIHE 22 JE M5 12 K 0 i 2> > B RERY © TEWL @ I & 2
AEETHD, LALARRDL, BEMEOREIZIE, KA o §EH e 5
BRMLELRDLEO, A%, WRAIELEE O /NI XD | il &
ML SN D Z L CHREMTEOEENRFTMAIHFEIND,
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TEWL measurement

No

Yes

Application to lesional area with Measurement of skin blood flow
correct/appropriate dosage and/or

assessment of gross pathology

| Yes

{ Dilution of TL ointment ] Combination of vasoconstrictor with

TL and dilution of TL ointment
according to TEWL values

according to TEWL values

Fig. 12 Flowchart for prevention of systemic side effects in AD ther-

apy using TL ointment.
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B2 E Z/7n) A 2A02FBLOKERFTEEICRIFE T MEH
RWEZ U X780 B ICET 5B

RIEOAMKIETH HIMEFZB WO TTE L, @ ClIimE s ~L ik
N2 Z &gy R BEORH 5 27, mENO M
VORZBEEEITHEMBER LD b E WD, BT~ IR L sgE X
VR, BELEAN~NLREDLZZEEEBEZICS W, 2o, Mk
WeELEHIZV RN LERATONDETOM, ¥/ 7 BHIXEEM
AP IT 5, TL 1T, Z o X7 EEREmVW ERMbNTE D,
Bz, RIEOBMEMICEANEE SN D o - X X7 BI2E W
Atz R P, 2oz, BEEA S TL SR EOMRIKICE
FNOIMENTHSY N7 G EMAEER L, TL © & ENBEIC L &0
ALDETREND, TL BEERFTCOEANLEEND =D 7 TL
DEJFERRE L ZNICKIETHANRIEOEELHRE T 52 LILTEHEET
» 5,

ZZTARETIE.TLOLEBITEHEL X OLERITREIZA T 5 M
BB 2 o X BEORBEFM U, FH1EIEH 1 EHTIE, ABKR
FERAEGEEIC, 01%TLEE 2B MA Lz, AE1IH T TL &%
BITOMEZ8MHE L AR LERELBMAT 52 LT, TLIKRERE
WHARFICBIT S TL O BITERELZ M FREORFR Z{bIcE B LT
FEAG L 72, EB 2 Hi TR, ARERCEE RO K E R TL R E A2 HIE L
AERELEMERIERIEICR TS TL ORERATHEZEICONWTEEL
7=,
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BE1H 7o) a2AFREKBEEARICEBILOIERNEFENCSZ 7 1
VAR ETBITBRER~DOE

MBOHARIZL > THES TL RENBALTH LT, KEF~D
TL OIEBBITHEENKTL, ZOMKRE L CREY TL EE OB R
FHIEND, MWEPSKRHE LEZZ o7 BN REHEB T ICEET D5
B, AR siEAEEoRE WY TL NRE X V7B LG T2 & T,
BT TOWmMBIZE HICBIET 2 Z ERnTFREND P 200,
HIRIKE TH 5 0.1 B LV0.03 %D OHED TLIEE CHE LY
ALIXTLOREBRINBENERDZ N EBEXOND, %2 T 0.1%TL
BN D AR L7 0.004 5 X 0.003%/,% TL 8 2. 8% LA
&“L—?&FE’* /+7Fﬁ G ] 5 5.0 cm?®, KE @ﬁﬁglOmg/cm) L.TL
D25 BT A L7z, @A L EYRO TLIREN 2 A TH
67‘:&>\ﬁutl3/)§f£%’f@ﬂ%| TL & CHEM¥L, ToMmPEEHE % Fig. 13
W2,
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Fig. 13 TL whole blood concentrations following application of 0.004
or 0.003%/,% TL ointment diluted with liquid paraffin on fully stripped
rat skin (5.0 cmz) with or without the PMS injections.

Symbols: @- intradermal injection of the PMS; O - non-injection of the

sk ok

PMS. Each value is expressed as mean + SD (n=7,9); P <0.01, P<

0.001, P <0.0001, for the Bonferroni's multiple comparisons following
two-way ANOVA.
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AREBIZ L DRI O R, AR EREICHEXTAHBKR
ERRAABEGEEICBW T, KBERA 15 08XV 305%02MY TL
REMEWEMAZ R LT, —FH, BB 90 LI TIX, AlEkER
REBEGRE BV TABICHEWILFRE LR >7, % 1% Fig. 5T
RLT-AERERRAEGEEICHT S 0.1% TL#E 0@ A Tix, &
B HAE%O TL WINOBIERNBEZ SN ol b, HEED
HEWILEL>T TL ORHBITRERLIFZEHER L EIIRD, &2
T, BEEA 1508 X0 5% I8\ T TEWL (2% 9 5 & # 1Ko i
HREST — X2 2+ 52 L Lz, HREE (0.004 5 X O 0.003%)
rARBEREREBLCABREERAR G KEICESBMN LR OK
B E AT TEWL & &40 15 47 (C15) B8 XV 90 43 (C90) #% @ 1f
BEOMMFR%E Fig. A B X O BIZART, £/, EHFHRELTERO
BT TLIE (0.1 BLU0.03 %) THD A % A ERELE.
AEREERFNEERE., T—F A Y v B JEHE R EICEE
WA L7- B o E AT O TEWL &84 15 /038 KOV 90 43 # o 1 H 2 &
DR % Fig. 14C B X O D ITRT,

ZORER, 0.1 BELW0.03%D M IRIKEEBRAM 15 0B L0 5% OE
e TL BEX, EXA2z2KEL TR VWT—7 AU v B 7L
THERERS L OAERERE T TEWL ¢ A E2MB%Z 7~ L7 (15 min
(C): » =0.760, P < 0.0001, 90 min (D): » = 0.940, P < 0.0001), /& kx %L
RANBEGEETIE, 90 5 BICBWT, MFERLIY & LT —420n7
2y hERTE, ZTOMBEIE. B 1 ETHERE TL OE2HBITICNT 5
FJE Mo g B0 F G2 XFT 26D ThoTc, —FH., HmREK
BB IS ntOoAEREERAKRGREOT — 21X, ABREKE D
T2 L0 b WALEICT ey b ELe (Fig. 14A), £ LT, 904 T
E, MIRKBEAEH L2SGA LRk, ARREEXRAIER S LZE T,
AERERE LD bEVIIMFIREZ R L7 (Fig. 14B), 216D Z &
Wo ., HRMEAEH LEZSBA. 1559089 B BAEHZICIE., RIED
BYERICICE Y RNREOZ, Flx X MENCREH LIZ VX7 E
EOMEFERNEEL TL 2BIT R FIELEBZL2ND, £0D
%, REARBICHENEEN~DO TL BITEXENT 52 T X7
AN L, M HZEMECERS L O R KICERN T 5 EEEE TL
DRI RN EL T EEZBND,
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Fig. 14 Relationship between skin barrier function and TL whole
blood concentrations 15 min (C15; A and C) or 90 min (C90; B and D)
following application of TL ointment to the skin treated with
full-stripping (O), controlled stripping (<) or fully stripped skin with
the PMS injections (@) with TL concentrations in the applied ointment
of 0.004, 0.003 (A and B), 0.1 or 0.03"/% (C and D) and vrious appli-
cation areas.

The solid lines in (C and D) were the regression curves calculated from
data for open symbols. The » and P value were calculated by the Pearson

test.
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FE2H F7u) AR EHERICBTILIRABRELZ 70 AR
B & J5 BT B 4T Bh RE o B8 £%

FIEICBWT, AN ERICRESNVENEZEL AT 5 KEICHA
WRKEZEAT 2 &, @AY TL WIROEIENBE I, 1
i, MEANRHZ X7 B EOMBEERICE 2 AEERE X 5Tz,

ThbbL TLAMEXY o RXI7EEREETHZ L CRIBEMBETIZEE .,
EEE Y O MENIR Y ALZRIEH SN EZx bz, 22T, K
Tk, ABKREBERAZRGREICBWT TL 2N LS MM T ICHE L
TWAHMNRAET D72, KEH TL IR E 2 34 L 7=,

0.004%/ %A IR E = A g EREL L OAE R E R XA &5 KZE
(B RAT (B A mAE 5.0 cm?, BEE A E 10 mg/em?®) L., JE A
15 0BLO0 nHOKEEZRMM L, MLk EZT7E M=V
MTiRE L, TL 2 fH Lz, BEWINEREBRIZESYLS, M EE»S O
TLHIHERZEH L (ABBREKFE: 66.76 £ 3.05%, &R L KAl
B 5 R JE: 60.90 £ 5.25%), A REKE M 15 203 L 90 45 % O fif H
JEH TL I L OV fd TL J2 B, B xf i H % B bk & % v € 1 Fig.
1I5SA, BB LN CIZRT,

HIRECBEWEA 15 p% o2y TLERE L, B 1 fHiokE & RE,
ARBRERBE IR CARBKRERRA KRG KE CKRWEZRLZ
(Fig. 15B), = —F T, R UKERICHIT D EE S TL BEIXAEKRE
ERAZERE L BWEEZ R L (Fig. 15A), L7zn->T, 0D
BRERtmM P REICEB N T b AREREERAKGEKLETLY ®uvEe
7o 7= (Fig. 15C)y ZOZ &b, AERER KA G KE T, TL
MNEBRFTICHE L TWDZ EnNRmEn, ZOWEIX., KEL2RDS
T5 TL DIfLEN SR L o X7 BICHAT 2 ETELREES
Zbhbd, BERAIKZRGEORFREICEDLDLT, MREKE®EM 15 205 90
SYORFRIRE TP TLEENEF L TWHWDLOICR LT, EER TL
BRI RSN o2, 2D L b B 90 4 1% Tl
TLOX X7 B~ L ckBh, 2o L2, ELAKS D
HETO 155L 90 5y 2y TLEREOWEIZEML TWVWDE EE X
bbb, Thbb, BEAEZEGSLEBATHLEZ RN HEANHETIL
T, FERMEBTEREEDRELZRLTVDE EEZDOND,
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Fig. 15 TL concentration in the excised skin (A), TL whole blood (B)
and skin/blood concentration ratio of TL (C) 15 min and 90 min fol-
lowing application of 0.004"/,% TL ointment on fully stripped skin
without (—) and with (+) the PMS injections.

Each value is the mean + SD (n = 4): P < 0.05 and ~"P < 0.01 for each

time point between two groups, unpaired ¢ test.
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ERNAEREREI Y bEWEE >7-, L2LARL, ZhicHE
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TL O RIL, ZOREPREICKFT 208, —RICEDLGAICHET
HDHOIX, EHMEORETHIEEZLNTWD P, RIEICL KE
Mgy R ERRHLESAE TH, W R EEOKT
AT ThY, T ENRRRTENRDT D E1TE 2
KW, TLOKBE~O#EMIX., KERFTO AL LT RETRY > ) HiT
FAET 5 S0 Y M o 43 b BE B X OV R 42 7% #l i oo P 42 7R BE & (K
TEELIZEBRHEINTND O RIERENITIX, ¥ 7B Lk
ALTWVWD TL NEEECTHEAELTWDS, B> TH 2
fEA L7 TL RNEUHESEOFEY VU oRSf#HICIRYAEN, v~/ a7 57 —
UROBRAAE, HHhERE Vo RMEICERIND Z LT, HIRIEE
MIcEET b E2OND, 20X ZIENDL., KGR DT
JE2A TL O¥Ehe PO ANICHOWVWTIE, S HICKRHFTL TV HLEE
NhHhHEZEZDBND,
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Eﬁ%?@ém$E£U&F$TL%V%EE¢éCET\AD%%T
EZVEL2 TL OB IXOEERTBITHEIZOVWTERLE, &
S5, ADET VDO RIEIREIZAE DY T, iﬁ%ﬁ®@ﬂ% ﬁbk%

BOBEMAZRR, TOEDO TL O BITHR X OKRERTEEMT
I L7, £, B 1B I ERLZZ ADET L~ T 2D EIRTE,
THROLTEWLEBLXRPUZHEL HW/NT A —F—& TL O H BT
OB EFEM LU, 2 HTIE, MEOARICEL S TL 2HBITO
il Z R A, TORFOKER TLIRE~OZEZFHE L, & 3 H T
F. MENFERE L TT RLF Y U2 EBICRAE L., ZOR LB
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FB1LH T MEEERET AT TRIIBITDIZFI0) LRAE
& 4T M O FF A

TFLVEMICIT.ADET L~ AL LTHH S TV D NC/Nga <
DAEMBRAL Y. X=FROMEY (dermatophagoides farinae extract,
Dfe)  XKEBRMTH L T7 FE—EIEWREZFER L S, AD 0%
HBIZEE L, 4%, % FT Ukl h Y oA (SDS) wWiRICE Y, ik
FOENMHOEEANY) THEEK TS, AUEFICY =HEEGHHK
T U 2 100mg/VC/E & 2 |, 3B (G 6\l AT L7z, Invivo #%
FEWR G BR I X, X =PREBAMG 21 BB LU 29 B O~ 7 R % fit
Lz, =R BARBEENDOREWINARERE £ COEHLED
FOHENMORWIRBMT 285 L., KREROEERE LML 72, EHIEE
DODAaT Y TE, 1) AR - i, 2) #E - ik, 3) B
fE, 4) BAMoBE - kKB, 22T EER 0 &, &A1 A,
FRERE 2 8, BIEE 3R L LT, TOARHEZRER AT L Lz
Z2a7 V7 ERKIZENBORESL, FHEEO TEWL 8 X O PU %
HWELE, ADET A~ RAERIEICK T 22N ENORMHER % Fig.
16A,B,C B LD 2T,

IR AT IX, ¥=PRBAMAMB% 21 BHE THEMLAEZR, 29 H
THBL., KEXLLOREMEBNEBEESNZ, BMNMEIZ21 HE TL
AL, 298 TEDLLT, BENOFREITMHRFEINZ, —J . TEWLIZIE
WHRRE 11.1+£2.4 (g/m*/h) 2D F =HUFREEBAT 17 B Thi K18 39.3 +
7.4 (g/m*/h) Z = L7=%. 21 H 31.0 + 9.6 (g/m*/h). 29 H 16.9 + 6.2
(g/m* W) EMETF L, 29 HIZBWTIE, EFEEEAERETIRALAL N
o7, PUILIEREE 101192026 ¥ =HFEEAR 10 H TR KE 188 =
102 R L7ctk, X=PREM 14 H TR FE2 L., EFEMEEFERE
IR hoTe, TDH%., 21 HICAEZR EF (167+80) NEZEIN
T, 29HT 1112282 R L, EFEEEITHEREITIRLN D

ST,
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Fig. 16 Dermatitis score (A), ear thickness (B) and physiological skin
conditions (C: TEWL, D: PU) during preparation of AD model mice.
Box plots of dermatitis score (A) show median and interquartile range;
whiskers show the highest and lowest values. Ear thickness (B) is expressed
as mean of both ears. The dashed lines in (B, C and D) show the 95% con-
fidence interval. Each value is expressed as mean + SD (n = 6, 25, 31). "TP <
0.01, "TTp < 0.001, the Dunn's test following the Kruskal-Wallis test; B8 p

sk ok ok

< 0.001, the Mann-Whitney U test. P <0.05, P<0.01, P<0.005 P
< 0.001, the Dunnett's test following ANOVA; fip < 0.01, unpaired ¢ test;

Wp <0.01, the Welch’s ¢ test.
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PR B 21 HBELO 29 BRBEO~ T AEHKEIC
0.1%/4% TL #E % Wi AG (Gl A i 0.79cm”, #UF 1 A & 8 mg/body)
L7z, BRI ER 2 BFf @ AUCpy & Fig. 17A 12, 1 SERIMLIC LV 15
- TLHCE®EA 2 BEfI o2 TLEE & TEWL L <X AUCpy @
BIf%& % Z 24 Fig. 17B B L O C TR,

AUCpyfEilZ, AD v~ 2 21 HEEL 29 HEEOR THE R ETHES
Nieinodz (P=0.128), WifE e TL 8B # H 2 BRI t% o & i TL 2 &
& TEWL OMICEDOHEBEREFEIBE I N (r=0.932, P <0.0001), —
T, e TLRE & AUCpy & OMIX, BHBETH -7 (r=-0.151,
P=0.590), 2N6HDZ b AMETHEMLIZ AD U XITBWT,
TL O BITHIIAR AN TRICHE BEBEZZ T 52 ERRBIN
77,
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Fig. 17 AUCpy during absorption study (A); relatioship between skin
brrier function and TL whole blood concentration 2 h (B) and rela-
tionship between skin blood flow and TL whole blood concentration 2 h
(C) following application of 0.1%/,% TL ointment (8 mg/body).

AUCpy values in (A) were represented as mean = SD (n = 6, 9),
non-significant (NS) defference between two groups, unparired ¢ test.
Symbols in (B) and (C): O- 21 days following first application of Dfe; [J-
29 days following first application of Dfe. The solid line in (B) shows the
regression curve for all data. The » and P values were calculated using the

Pearson test.
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B2HEH 70 A R0E2HFBITORHBEBEZEENE LEHFRKE O
1

FIE T 7 PE—REEWREZAT A2~ U AEHELEIZTE W T,
TLORFBITENABANY TRICKFET 222N LE, £
T, HB2H TIZ, AD~ 7 ALEO TEWL IZ) U T TL #8E O AR 217
W, TSRS TL 2 BITENELNDD PREFLEZ, 610, HR
WXL DEEHR TL IRE~OREZFHMT 272010, RBRE THRICKE
O TL 2 U7, BRI BR I e R A a7 BN EH L, TEWL
bIEFMEIVABICE P X =R BMANE 21 BEO~ T R & fit
L7z, 0.1% TL (REBEOHRICIT, WEV AT 7 0 2 HWio, FmRGHE
@) X BEHL, TOoO/mRERLY PHRIND TL RINE O ZE 1L
ZTEWL & L IT#E T TIEE L TLWINE OB O AK & L T Fig.
18 IZ/”"F, TEWL PIEFMEZRT & & TL R EHFITHIN I 720 &)
ET X, TEWLE & TL 2 BITENFERICH HZ &6 (Fig.
17B),AD ¥ 7 A ® TEWL (TEWL,p) & IE#H ~ 7 A D TEWL (TEWLincr)
EOLEZFRERLETDHILETLEEBITEZERICEIBTE S & TPHES
N5, AT, FRICL22BITE2OHENAETH DA
T 57-®IZ, TEWL O¥MEELHREREE Lz, Thobb, #HKE
F1 TL ¥ % TEWLinee TS O HIAN4 (ATEWL) THRL7ZO b
TEWL g B % 81T 5 D T, TEWLipre fTED 2 56D TEWLEZ H 7T %
FENLO TLWINE E —KT 5L TPHRIND,

o TEWL,p — TEWLintact ATEWL
Dilution rate = = .. (4)
TEWLintact TEWLintact
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% . . _ TEWLAD ~ TEWLintact
TEWL,,, Dilution rate TEWL, .

Dilution rate =

TEWL — TL systemic absorption
(A) (B)

<+ : ATEWL
o—o : TEWL,
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TL systemic absorption
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TL systemic absorption
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\:/ : A decrease in TL systemic absorption by dilution
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Fig. 18 Schematic diagram of a decrease in TL systemic absorption

by dilution of TL ointment using two types of dilution rates
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I B BR AT (X = PR B A B 4G 21 H#) @O TEWL,p & ¥ =B B
B4t H @ TEWL e D7 CTd 5 ATEWL % TEWL e TR L. AD <
DAICHEHA T OMEBEORRERZFHAE L, v U Affl# ® TEWL,p B
K OFmRE R, HR%EOECEH TL & % Table 4 1257,

Table 4 Dilution rate according to the TEWL p values of each AD
mice skin and the TL concentration in the ointment diluted with liquid

paraffin.

Dilution TEWL before TL TL concentration in
Mouse TEWL,p

rate application the ointment diluted

(g/m?/h) (g/m*/h) W7
1 39.6 12.39 36.9 0.0419
2 46.8 '3.01 44.9 0.0333
3 40.9 12.50 43.6 0.0400
4 31.2 '1.67 33.2 0.0599
5 23.7 21.15 22.8 0.0873
6 25.3 21.29 23.6 0.0775
7 26.5 1.40 26.9 0.0715

Dilution rates were calculated using the following two different values.
"TEWLper = 11.6 £ 2.1 (mean + SD)
*TEWLiper = 11.1 £ 2.4 (mean + SD)

A RS R B I W72 TEWL e, VL #RBR 320 IF 50 CHIE 3 A O 42
~ 7 A®D TEWLjpaer DVEHE & Uz, BB E M A3 1 25l E /K
BOEWLS, TEWL i BIZERR2D 2 OO EZRA LN, K& QE
WiE o, o, RBREMA, MEOHRICKFR 2 BT 5720,
HIREROEHBIZH W TEWL,p & BB BAEAIO TEWL O Tbd
IR BN A DAL TN, REZ W & LT,

A REE 2 VTR BRI, ~ 7 ARSI IS A (G
MEFE 0.79 cm?, 7K E & 8mg/body) I X V1T - 7=, & WEKE
WA 2 K% oM TL B & TEWL,, O B4R % Fig. 19A B X OB
27”9, Fig. 19B O M H# FE 1X TL i AH & Ch¥ 2 & TE¥L L Trd,

Fig. 19A @ [0]J7 = (TL whole blood concentration = 10.702 x TEWLp —
127.42) XV . TEWLiwaer (11.1 + 2.4 g/m?*/h) @ 2 EEIC I T % 4L
TL 32 F£1% 109.09 (pg/mL) ToH 5, Fig. 19A O#KE A& R A Ic BT 5
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BBITEME TEDL L NMR SN, 2 TLRE %2 TL @ fH & T
Br L CHEEHE(L LSS, ARE#EAFEO T — 21X, BURERIC K
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Fig. 19 Relationship between skin barrier function and TL whole
blood concentration 2h following application of 0.1% or diluted TL
ointment (8 mg/body) on AD mice skin (0.79 cmz).

Symbols: O- 0.1% TL ointment; A- TL ointment diluted with liquid
paraffin according to TEWL,p. The solid lines in (A and B) show the re-
gression curve for 0.1% TL ointment. The » and P values were calculated

using the Pearson test.
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ARBRKET 2 KFMBICHBE LM EEL I THIlrL, 7k =
FULICRESETCTL OME 21T >72, Fig. 2012, MHKLEEEDH
0o TLHHEE TL2am P EEOBEKE =T,

TL O AR EILEERREICKAFET D22 ERBIEINTN, KE
TL B 15 (ng/skin mg) #HEIC LT, 22 R L7z, T bbb,
FEHR TLIERENSMEEZ R TRFICan P TLIRENALF T DL 2D
ZEHTE D,

ARFICHEHA L7 AD ~ v R %, ¥ =HR& A Mm%, ENEO L
AR L CROoNTEZ s, mMEHZEMEOITLHEIC X 5 ENE
HHIICAELLTWE EEZDbNE, LEeRn- T, F2E2H THERESN
mroi, HERMEEELRHY N7 EOBGEEAR AD v~ 7 A IC
BOWTHEEBRELTWKLERHD EEZ LT,

S 500
'E ----- > 14 ng/skin mg
‘é 400+ 0P y = 68.55x — 897.9
S 1 4 r=0.913
S 3 300- 4 P < 0.005
< E ] /
S B Q’
.-: £ 2007 — <130 pg/mL
2 : o o y =6.234x —22.79
= 1007 {}—”/7yéér,,,,1§—4>—1&*’?5 =0.808
z ] P< 0.005
O

h 0 T T T T T T T 1

0 5 10 15 20

TL skin concentration (ng/skin mg)

Fig. 20 Relationship between TL skin concentration and TL whole
blood concentration 2h following application of 0.1% or diluted TL
ointment (8 mg/body) on AD mice skin (0.79 cmz).

Symbols: O- 0.1% TL ointment; A- TL ointment diluted with liquid
paraffin. The solid line shows the regression curve for the data (TL whole
blood concentration < 130 pg/mL, n = 12). The dashed line shows the re-
gression curve for the data (TL skin concentration > 14 ng/skin mg, n = 7).

The r and P values were calculated using the Pearson test.
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B3I XvEkERZ 70 AABREOKHAZE N L - M & IXHE
Rt REERORE OB

AEITIE, AD £ET /L~ T R ZBWT, 7 Kb+ U > 0F H A
DN F & LT,

BRI L7 AD EF b~ 7 2%, ¥ =HE BB 21
HREO~ T AL LI, ADY Y AERKEICT NV U % 0.50%+%
EB EOICIRAE L 0.1Y/% TL 8KE 2 Bl A7 (i f5 0.79cm?,
B H & 8 mg/body) L 7o, BRI GEER 2 KF[H] © AUCpy % Fig. 21A
IZ.TEWL & L < 1T AUCpy & 2 TLIEE & O %2 % 1 Z 1 Fig. 21
BEBXW® Clzxrd,

7T RLFUCOPFRICE Y, AUCpy IZHEICIK T L7722, Fig. 21B
X0, a&ifd TL 2 EIL TEWL & RaF72HB8 %2R L, Fig. 19A O Bl
EHRXICES —FHLE, &b, &fmf TLEE & AUCHy & O IX.
I CTH o= (r=-0.226,P=0.480), 7 KL+ U Ot DA I
HboHd9 TL W EITARBANY THRICHSEKFELE, T RLF U U0k
AW T, 28I TEWL MEfE %27~ L 7= (TEWL O & /MH -
BRME: 7 F v+ U o 0Ff R 20.1-33.1 g/m*/h; TL H A & 5 B
18.8-49.5 g/m*/h), Z D ENnG, AEBAYTHREEL TV D,
FIEME RO TFICELD TL WMINE~DORENBE NN &b E
bbb,
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Fig. 21 AUCpy during absorption study (A); relatioship between skin
brrier function and TL whole blood concentration 2 h (B) and rela-
tionship between skin blood flow and TL whole blood concentration 2 h
(C) following application of 0.1% TL ointment (8 mg/body) with or
without 0.50"/,% Adr on AD mice skin (0.79 cmz).

(A): 0.1% TL ointment (=) vs 0.1%TL + 0.50% Adr (+), P < 0.05, un-
paired ¢ test. Symbols in (B and C): O- 0.1% TL ointment, @- 0.1%TL +
0.50% Adr. The solid line in (B) is the regression curve for 0.1% TL in Fig.

19A. The r and P values were calculated using the Pearson test.
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ZIT, ARANY TENEEIN TEWLENS WEKIZKSWT, 7
RLF U UPERICE D TL 25RO R A HBHRiET 22 & & L
oo TOBE, TLOHRKE LRI LT, 7RV T U U B L
OCEBEFRRODREIZHONT, FARFICHRFLEZ, H2EHEHOANT LRI vy
FERABEGHEEORKENS, AD v 7 AKEBIZB W TH, FRKE O
HHIZEY TL ORBHRRENK T T2 &2 R EEICEKRT 2%
BRNBNCTWVWETHIENS, MEBEOFHIRGERIZE 2 i & FHKIC @)
DL VEH LA, Table 5128~ 7 2D TEWLpEB L OFHRER, A
W OEHER TLIRE 287,

Table 5 Dilution rate according to the TEWL values of each AD mice
skin and the TL concentration in the ointment diluted with liquid par-

affin.

Dilution TEWL before TL TL concentration in the
Mouse TEWL,p

rate application ointment diluted
f (g/m?/h) (g/m?*/h) (/%)
1 45.2 2.87 44.1 0.0349
2 37.6 2.22 35.7 0.0451
3 40.1 2.43 41.9 0.0411

Dilution rates were calculated using the following TEWL,;,..., value.

TEWL y4er = 11.6 £ 2.1 (mean = SD)

TEWL,p WG CTCHRLEZKBIZT FLF U % 0.50,% &7 b
EOWRAG L. X =bEEBAMM 21 BREK O~ 7 2755 JE 1 B
WA (Gl AE 0.79cm?, B I & 8 mg/body) L 7o, R AR UL ER 2
il & AUCpy % Fig. 22A 12, &Mfd TL#EE S L <IX TL ‘rfﬁﬁﬁ%f‘ﬁf
BALLZMHPIRRE E TEWL & OEMKE % Fig. 22BB LU CIZ, £LTa
fH TL L AUCpy & D B4R % Fig. 22D I2/R 9,
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Fig. 22 AUCpy during absorption study; (A), relatioship between skin
brrier function and TL whole blood concentration 2 h (B and C) and
relationship between skin blood flow and TL whole blood concentration
2 h (D) following application of 0.1% TL ointment (8 mg/body) with or
without 0.50"/,% Adr on AD mice skin (0.79 cmz).

(A): 0.1% TL ointment (-, —), 0.50% Adr-mixed TL ointment (+, —),
0.50% Adr-mixed TL ointment with dilution (+, +). Each value is the mean
+ SD (n=3,5,7), P<0.05, P <0.0l, the Tukey-Kramer method fol-
lowing ANOVA. Symbols in (B and C, D): O- 0.1% TL ointment, A -
0.50% Adr-mixed TL ointment with dilution. The solid lines in (C and D)
show the regression curve in Fig. 19 (A and B) for 0.1% TL ointment. The r

and P values were calculated using the Pearson test.
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AREBEBICT vV 2T 5, RKET N U D
FHRFIZEE R T AUChy T A BEICERWEZ R L, EORBRD 0.1%TL #KE
W7 R+ U a0 LEZRRICH T, AUCpy IFIEWEBIZH - 72
(Fig. 22A), TEWL4p fHIZ. e B DO~ 7 2 (20.1-33.1 g/m*/h) Tk
NBHLEARBE D~ T R (35.7-44.1 g/m*/h) TEP-T-Z LD BN
UT7HEBREEINDGZIETT RLVFT Y vofEdmEnnsmEy,. Mo
BN O RNBEFICHNZEE 2O, 7T RLF U >0 A RK
B 3floamp TLEREO EYMEIT, 78.71 £32.98 (pg/mL) TH Y | [A]
IFAX TR S FHEIME 109.09 (pg/mL) LY LI WHEE 2> 7=, TL
HWHECTEENLLEZSAODT — XX, BIRERELLIERO Ficr
oy hINe, ZTOFHE, B2 HTHARREEARICLBE I
72, TL OWNMENIZK T 27 RvF U O R EFME TR0,
LWL RDL, KRMNOAGRKET FLF- U OB 3 FlT, Mik&
DERIZMHES TLEFBITED EABNBEE I,

ZZT,.INETHRHFELEY =8B 21 HRE®EZ DO AD v ¥
A 24 By BT, &ifF TL REICX T2 TEWL,p B LT AUCHy
EOEBEELFMT 572012, TL#EHE CEREL LM+ TLIREH
WA Z ., TEWLp B XN AUCpy B2 A% & LT, EEFEoi %=
To7-, &5HIT, TEWL,pfE 30 (g/m*/h) #8lc., A LoE%E R L
TR g (12 1) & RO LIE (12 ) @ 2 FIZH T T, FERICE
EF T2 iT o7, £, TNOLOREEZ L LIZ, TEWL,py B X O
AUCpy A E LS A0 ERIFXNOEE L. TEWL, .y il K
M Z L Lt & o BENF o E 4 g L 7o,

\ERIFSOM THONZERAAOBEL L OO YO R ERRE
Table 6 (2, EJmRfRE & & DM ER R % Table 71277,
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Table 6 Accuracy of regression equation by multiple regession analy-
sis for TL whole blood concentration as response variable, TEWL ,p
and AUCpy value as explanatory variable, and by simple regression
analysis for TL whole blood concentration as response variable and

TEWL,p value as explanatory variable.

— Multiple regression analysis —

Group of AD mouse R Ragj R? Rzadj P value
ALL 0.776 0.752 0.603 0.565 < 0.001 HoH Ak
TEWL,p > 30 0.799 0.746 0.638 0.557 0.010 *
30> TEWL,p 0.670 0.572 0.449 0.327 0.068 NS
— Simple regression analysis —
Group of AD mouse R Ragj R? Rzadj P value
ALL 0.762 0.750 0.581 0.562 < 0.001 HoH Ak
TEWL,p > 30 0.372 0.229 0.139 0.053 0.233 NS
30> TEWL,p 0.649 0.603 0.422 0.364 0.022 *
P < 0.05, TP < 0.001, NS = non-significant for each regression model, F test.

R = multiple correlation coefficient; R,q; = adjusted R; R? = coefficient of deter-

mination; Rzadj = adjusted R?

Table 7 Partial regression coefficient of TEWL p and AUCpy.

. Explanatory
Group of AD mice n . B § P value
variable
TEWL 1.036 0.857 < 0.001 *okEk
ALL 24

AUCpy 0.014 0.175 0.297 NS
TEWL 1.387 0.712 0.011 *

TEWL,p > 30 12
AUCpy 0.098 0.784 0.007 *x
TEWL 0.948 0.657 0.026 *

30 > TEWL,p 12
AUCpy -0.005 -0.167 0.517 NS

LR

P < 0.05, P < 0.01, P <0.001, NS = non-significant for B value, ¢ test.

B = partial regression coefficient; p = standardised partial regression coefficient
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HEZ %% TL @A R CHEME LZ2md TL BE. iK%
TEWLp 8 X OV AUCHyfii & L CHEREIR DT EZIT - 2R, ¥ =%
HiBAhh 21 BRREH DO AD~ 7 A2 24 4)) BT 32 ERIFETVIZAEE
THY (P <000l), TOHHEFBEALREHRE GRE R 1T,
TEWLp MO HEFET L OME RP LV b b hicEmEaE =~ LT,
S HIZ.ZDOFRFD AUCpy Dflw TR E (B) I AE TR (P=0.297),
Z DOEHEAREIFEE B) X TEWL, D B LV b/hEhoaTz, 2H 5
DZENL . TLEFBITICH T 2RELRED BT/ NI NWEZEZD
i,

TEWL,p i 30 (g/m?*/h) %5512 L T, & TEWL,p BT, HEFE T L
TAERE T (P =0233), ~FCHERRETVIIAETH-T= (P =
0.010), TNZFNOME RP 2L+ 5L, BEREIFET VO T NEWHE
T o7, TEWL,p 2% 30 (g/m*/h) Kiifi TH 2K TEWL FEIZ B\ T
HERETLVORLAETHY (P=0.022). T OO R |3 &[] )y T+
TR TN EMEE R L, £7-. K TEWL BEIZ BT 5 AUCHy
DBOMENOEWVWZ ENDRBEMIRIIEEL2WNW ENEZZILNT,
— T, & TEWL ## TiE. AUCpy® BlZ, AETHY (P = 0.011).
TEWL @ BIZEHERT, AUCrhu D B RO TNICEWETH-7Z, ZDZ
EDND, ABANY TEROIKTRET L, TL O BAITICX T 5 L 5E M
MEOEBEBNRELS RDIIENRBINTE, TOXIRFE, T RL
TV COANTL 2 BITORBEICAH &R D,

% 2 8D Fig. 19B 128\ T.0.1% TL #KE i H B CT/R & 472 TEWL4p
& TL O & CHEEHE L L2 i d TL IR E o BUF EHAICK LT, AR
MEBHOT — 20N —%&ET, 70F 4 Bl TREL TFERI>TWE, # 2
B ORI BRI CTHINKE 284 L 72 ZJE O TEWL,p B I1%, [A])F
DB RE BB L Tz 46T 33.2-44.9 (g/m?*/h) L EWEEZRLTE
D (Table 4), TL EHBATICK T HOEBEMMOEER L ZITOT WVWEE
WEThoTmZ ERHEERIND, 0.1% TL KB 2 &M L 72 KEO
AUCpyfE (371 + 98) ITH T, MNEKE %2 B4 L 72 D AUCpy fE
(194 £26) I TIEMWEZ R L TW, £D7D, 0.1% TLEKEH LV &K
J& i 3K < L & BT TEWLp &2 77 LT W 72 A BRERCE BE IS B0 T
TLEAES Y O TL 2HFBITENEIRER LD BIRWEE R H
Z b,
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DG L TL # H & TEEL L7z F iR E % Fig. 23B 2=,

TL O REHRRE & mFEEE ORFMRIL, 5 2 # Fig. 20 & [FAARIC KL
& TL # £ 15 (ng/skin mg) #8I12 LT 2 A% % L7=, Fig. 23B I
BWT,. TLO#EHAECEEILT D E, TN T — X OALEBEFRIE
TAb L=, HWRHE L7 FLF U UHFAARKEREIT. 0.1%WE I
NRT, M TL BEMELS ., DOREHRRBRENEWEBIZH - 72,
Thbb, TL KERMEEDO EFIZx LT, mMHA~OBITHENK L,
RIEMBEREERE W ERBHON o, ZOZ Lk, BENE
ufmé&%z%h5$@d®%7wv?% IRBWT, mEX Ry
BETLOMAEIZLY, KEHEEPNEE T2 EREEILND,
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(A)

(B)

Fig. 23 Relationship between TL concentration in skin and TL whole
blood concentration 2h following application of 0.1% TL ointment or
liquid paraffin-diluted TL ointment with or without 0.50"/,% Adr on

TL whole blood concentartion

(pg/mL)

TL whole blood concentratoin

5007
4004 o > 14 ng/skin mg
] o/ y = 68.55x — 897.9
3004 r=0.913
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AD mice skin (0.79 cm?).

Symbols: O- 0.1% TL ointment, /A - TL ointment diluted with liquid
paraffin according to TEWL, A-0.50% Adr-mixed TL ointment with liquid
paraffin according to TEWL. The solid line shows the regression curve for
the data (TL whole blood concentration < 130 pg/mL, n = 15). The dashed
line shows the regression curve for the data (TL skin concentration > 14
ng/skin mg, n = 7). The r and P values were calculated using the Pearson

test.
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RLF U ORINAERKL TGO RN EmEL Z & T, L
mWHBTREECEOCVLPREENSEOND EHFTE L EEI LN,
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N ICBWCIHEFICEERMAEZ525b0EE 25,
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FIGAEFREZ M T 5720, KEETHAMICE T, )EBME
AN Y TROBE Th 2R KKy 7 E (TEWL) 2 #E L 7=,
T E A 2R IS IX BB R — & 7Lk oy A B8R VapoMeter® (Delfin Tech-
nologies Ltd, Kuopio, Finland) Z il L7z, FE7z. [FERICEKE @ H A
IZHB W T VIRBEBAMATS L OE % H BAA %, BRI LjEfE (PU) O
WEEZAT -T2, WEHSITITFFEREMB L —F — F v 7T — i i B 41k
4£ /& PeriScan PIMII® (PRIMED Ltd, Stockholm, Sweden) Z i Jl L 7=,

5. LC-MS/MS (Z[f i 72 ik ¥ > FIVALER (AL - B & v %7 - G AL

)

M H > TL O 85%Lh b 1 7R i ER M8 43 (2 3 45 9~ 5 7= b EKE <
DRMEREDOEINC LD ZBELXZHRT D7D, 2 FiZB TS TL &
EOREZIToT=, T 725, Mk 100 uL (2. &l o B H T 0.1M ki
PR iSRRI & A X / — V% 3% 7 CIRAM L7ZHHR 150 uL Z3RM L., &
NT 7 AIFH—ICTIOMHEBLIBEBHLELZ, 612, HEBEZROY
VTIVITERHZ X7 B X OV LC-MS/MS I E R OFEHEYE RN O BT,
TAa~v Ay (Asc) 2N 10 ng/mL THEMLZ7® = F Y VIERK
(LLF, WIEHRKR ET2)250 )L 2R ML, AT v 7 AIFH—T
30 MM LS BEBHL, 10 0M=BIERCHE IEZ, o 7 &y
(25°C, 14,000 rpm, 10 min) L 7=%% ® L& 450 uL % LC-MS/MS IZ T € &
T 5FET -80°C THhfFLL., MMEBEDOY 7L & LR MEEE
SpeedVac 2010 (Thermo Fisher Scientific Inc., Yokohama, Japan) {Z T &
g (45°C, 800 rpm, 2 h, 5.1 Torr) L 7=, #I@MEL L7=W v 7 VicBEhE
Wa 70pL i, AvT v 7 AIXH—TI10 MM LIBEBHRLEZRZ
2 = Dy B (25°C, 14,000 rpm, 5 min) L% @ L& 50 pL & LC-MS/MS
I CTHIE LT,
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6. LC-MS/MS |2 & 5 TL H| & &1

TL X LC-MS/MS #E&E A~ H W TER L7, MWW/ LC-MS/MS (%, LC
A~ > 7 (LC-20AC, Shimadzu, Kyoto, Japan), & — F A > ¥ = 7 ¥ —
(SIL-20AC HT, Shimadzu, Kyoto, Japan), 478 7 7 A (Hypersil GOLD
CN, 150 mm X 2.1 mm, Thermo Fisher Scientific Inc., Yokohama, Japan),
BT A — 7 (CTO-20AC, Shimadzu, Kyoto, Japan). MS 4 #T 2%
(4000QTRAP® System, AB SCIEX, Tokyo, Japan) 7>5 72 5%, 2 BESMt %
Table S1 127k L. 4000QTRAP® System O il i& 5= % Table S2 12~ 7,
TLOEEIZ, 7= ELTHREEND TL 45+ {822.3 (m/z)}
D53 R {769.3 (m/z)) DREMIZ L VITo72, WIEHEME O Asc D E &
X7 vE=Uv LB ELTHRIBEND Asc 4 1 {810.3 (m/z)} D 45 fR#)
{757.3 (m/z)} DRI LD IT o 7=,

Table S1 Chromatography conditions for qualitative analysis of tac-
rolimus using the LC-MS/MS system.

ultra pure water : acetnitrile = 35 : 65

Mobile phase w ] ) )
0.1 "/w% formic acid 2 mM ammonium acetate

Flow rate 0.2 mL/min
Autosampler temperature 20°C
Injection volume 10 uL
Column temperature 30°C

Table S2 Mass spectrometer conditions for qualitative analysis of
tacrolimus using the LC-MS/MS system.

Ionization electrospray ionization
Scan mode selected reaction monitoring
Ion mode positive
Curtain gas pressure 10 psi (nitrogen)
Collision gas pressure 8 psi (nitrogen)
Ion spray voltage 5500 V
Temperature 600°0
Ion source 1 gas pressure (nebulizer gas) 40 psi (nitrogen)
Ion source 2 gas pressure (heater gas) 70 psi (nitrogen)
Analysis software Analyst®, vaersion 1.4.2
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7. TL 8B H &4 & TL 25 B 471 0 3Ef

TLHRE O H 45 & LT TL#KE O mfg & WOg o TL & 7 1
B (M%) EEET L LT, TLEFBITHE~0EEERF L, T
bbb, TLEKE 0.1%% AWV, @MAmME (cm®) % 0.79, 5.0, 10 & L
e 2. MBOBEMHERZ 50 cm> & LT, TL 8 HEE M%) %
0.003 (JEE/XT 7 4 I TAHI), 0.030, 0.10 (& HIlTHBA) & Lz,
WHEMOKREIXZ, 7—EAXA RN v B 7 (20 ) 2EL7=ME
BrERE & Lz,

8. 7 — AN o BV U T BIZ LD AE N TR O MK
MR THREARESTAZD, 77— AU v 7B E 5, 10,
11,13, 15,20 Al DO W 2> THLER L 7=,

9. TL #K'E O A ;R

0.1% TLHKE B L QMBI N7 74 v 2 Ehgd, HBAREEICA
bET, "M TNVICED &V, BT T2RHMBHRLEZ, FARLED
L, ETOTLEEZME L, 7205, 100mLDOARXT T A=
WCAHIREKEZ 100mgEYV &V, Zeokr/bh2mL Z2RMNL, E %
SERIWEMRI T, D%, AKX )= TI00mLIZRD X9 AAT v
LT, MEEFENMHIEEZ, ZOLEEEZ 1SmL~vAf 70 F 2—7
2B L T, O BEL 72 (25°C, 14,000 rpm, 5 min), A7 R IEEIZIS U
T, ZOREEAZ 7 =V THRE, NIEERKRZ ISR LT 264
BNz, wOLo8EH%o EiE%2 LC-MS/MS (ZCTHIE L. TL OEH
TL & & &R L7,

10. TL A BR¥KE o 5@ H 5 1%

TL A BRECE (B TL B2 0.004, 0.003%/,%) 1X. *E DK T2
FLolzied, BAWMEUSN~OMAREORIEZ < BT, M
AEEEFRLCmEORE T —EZ2H W, kbbb, WET—8 C#
RAEfzgEm L., 2O Lo HmNKEZBM L, MEBAMAKZIT. A
RICRVzF LU/ oV ATHEBEBLIEERE, TORULEZMNET —7 T
[ & L 7=,
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11. %9k U ERYE % & #K (PBS) pH7.4 O i

Table S3 IZ/R LMD KIEHK A, BDO2:3 DRAKEZAK L, &
T PEiE % (ASU-3D, AZ ONE Co., Ltd, Osaka, Japan) Tl & AHE L
THhA L7,

Table S3 Composition of phosphate-buffered saline.

) KH,PO4 0.03 M
Solution A

NaCl 0.11 M

) Na,HPO,4-12H,0 0.03 M
Solution B

NaCl 0.1 M

12. MD 7'1 — 7 %& [\ 7o B SR A I8 12 360 2 i 48 I O 75 38

MD 7u—7 (BIE: HAEI v 7 Ak Lrae—R St EDY V47
fE : 50 kDa) % 21G OEHEHEZ T —NIZHNT, ~T L AxAZ7 v METF
WAL, BER#ZRVBRS 2T e -T2 FICBBS Y, 7
o—7HAICHEIRBOEEZEZEMNIE L2720, Yo —7WNIZ pHT.4
® PBS & 1 FFfAIFEDT S &7 (FEWHEE 1.0 pL/min), £ D%, HERIK %=
MENMHEHFEDOBAMTT FLF U 2 500 pg/mL T L 72 PBS I
2T, RIRER 1 HMEND invivo RRZ WA Z BB L, BRKT
F CHEE ST,

13. 7 RV F U ViRAHE O

TRLFYU e TLHMEZTIFTAS Yy —L EICHID LV RANRNFaT
EFHWTERMLE (EFT RLF U U BE:0.25,0.50%/,%), iBA K
B, invivo R EZWIHAER ORI HIZFHE L, RABRICH L 7=,
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F2%

1. K
MBS NEEITTRORRMZHEAL, SLRIEREITHLTIZE
DODFFEMHEHL I,

2. Invivo ~7T VAT v NEEIZEIT D TL & K Wiy a5k

FERBENRIE 2 25.551.0°C FE XTI 40-60% (=2 > b — /L L7,
HEHE~T VAT v & (WBN/ILA-Ht 52, 8-10 i) % 5%A Y 7 LT v
DRANIZEVIRFBEEAL, Z20%, VLXK (WA N T
v 1.5¢g/kg) ODEBEANERGICEVMRPBELE, THEEOEZ, EX Y =
—R—lckBBELE, RBRICELEZKEZ. ABEERERL XIOHA
JERERMRIEREE L, TNENOEMRTIEITZE 1| EMEFEEKE L
7o TLHRER O ®ATEIL, 5.0 mg/em” & L., EREBIEOFEM 2% 2
TEHBMAEICLVEBICESG L L, WHALZREIX, F 1 2R
RHET MM AR T 7 4 I THRLEZ O 2 Wiz (B TL B E
0.004, 0.003%/,%)., KB O HEE BATL ., HEFRIREZ D~/ U > CTHILE L
T VEE 2 v TREFAGIC 100 uL ORI 2 47 - 7=,

3. fH R EH TL & O W E

TLEBEDORIE#EMA% 15 9BL P00 BICBNT, VL ¥ U IEKRDIEB
m#EH (500 uL, i.p.) % . OIE2> & OB 2 47 v 8RB AL &
Mol EMEGELZERHAT IS CRHB Lz, MHEEoEELHE L
Teth, RIEZ it A~ I THIBT L. SmL @ 2 % ) — )VEBEHRIZ A,
4 B E S Y-, HIHEEZ 1SmL~A 70 F a2—7 2V EDY ., &
Doy BERE (13,200 rpm, r.t., 15 min) IZHF 7=, D EEE 1.5 mL ~ A
s Fa—7IZH 0 ED, NIEEREK (Asc 10 ng/mL) 1 xf 1 OFFE
TRMESEEZ0H, LC-MS/MS THIE L 7=,

4., LC-MS/MS M EI\Z M 1 7= i ¥ > 7 VALVE (I - B X7 - B
i JL B )
F1ES RO FETHELE,

5. LC-MS/MS IC X A Y > P ET O TL I E o #| &
H1EG CREEOFETY I VEKET O TL 2 E % LC-MS/MS T
HE L=,
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w3 s

1. K

T A —MEERFRI PR EARBE A AXADB LT &
JLUHL R Na (SDS) 1T Fn e iidk TS (Kk) oA L7z,

2. #1%) (NC/Nga v 7 R)

TARTOEWYERIZT, WHRKRFERBVHESITH > TFFE L, 2%
EBREMERLEBSORREHS THEME L - KRE 5 H27044 -April 8,
2015), MM NC/Nga ~ 7 A2 (8-10 B i, K 20-25g) (. =I5 K (B
FYrBEALLE, ~ 7R T, BENEESA = e —Lr N, BHER
T, REEMoOWREM T, EBRICEHA S ETHYICHEE I,

3. 7T PE—MERERFER e Fa—

— ] 151 35 78 J7 15—

1) NC/Nga~7 A(HAKRF v —/L AU N —r8 M 10 38 5 L)
BAYTNVT VRAMBET, HEHBLOCEMNEHE AT B TE
My L%, REAZEHEZEMLEREL -,

2) BREHAELSER 2%, B4 Z2Z%AD 100 mg 2 H B L OH
MEBICY) — 28 LT,

3) BAfitk, ~UVARAEEMEBESr—VICRT LT,

— 2 [B B LABEFE 5 1k —

1) ERAEZTELILEDPHBRINESGSICESLT, NI B X
NERY = —X—THlE LT,

2) 4%/, % SDS KK 150 uL #~A 7 Xy N THHBIOHE
MW T LN D, W—Ic&AMm Lz,

3) RIA4AY—(mE)THhIrBRELBEI T,

4) =~ U AEMEBE S —VICRERLTHL 2EMKEL, ARLBESE
77

5) B4 AZCAD 100 mg # EEB L OFE M ERICH —IC® A L 7=,

6) BHitk, ~UAEMBEr—VICKE LTz,

MAETOMET 1 EMIC 2BON—2TITo7-, 3 M. 3 6 H
DB TT FhE—MEREXEFRE I,
=R &AL 17 BRI 6 IADORKBMAEZIT>72, 21 H

Ht LLIE 29 HBICAaT Y 7 &4T0, EBRICH L=,
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4. PBS pH7.4 o i il
F1E L. RO FETHL -,

5.Invivo 7 "E—MHHEERET VU ALEIZEIT D TL &R I
Bk

FERE NS 4 25.5+1.0°C M X 40-60% 222 b e — L L7z,
MM NC/Nga ~ 7 A (8-10 B iR) % 5%A Y 7T O AT LD R
BAL, ZTD%, 2.0-2.5%A Y T NVT ORANIZE YD MREEZHER LT,
TL B Al O B Ai B 1%. 8.0 mg/body & L. HAMEAMIEIC LV HFHICH
HE L, BB 2 K%, Wik ¥ I CHWEE L., BEMpiko
72O~ U TCTHILE L7-e— b2 LTCa2MEEIL -,

6. 0.1% TL #KE O A R

~ DU AEEHEEDO TEWL Z2JE L%, 4) RCEL 0V FREERELHE
HL, MET 7 0 L ICTCHR LI, BETIC 0.1% TL BB L O
MANT T4 EED LD 37°C OEEFM T 10 oA v Fa2X—FL
7= . KB OKES NR-50 (THINKY Co., Ltd, Japan) T 5 4 MiEF L 7=
(/A #5, 2000 rpm; H #5, 800 rpm), € D%, =HRICTHE L=, AHE
TOHFRNTIE, MEOBAL, BAMBIMICHRFHEIND R ETH
o727, 0.1% TLKE & FARICHMBA & Lz,

6. 7 KL+ U VIREWE O HHR

T RLFUUE TLEZ DT Ay —L EICHID D, ZAF =
TEHWTRM L (KEFRT7T KLU BEE: 0.25 0.50Y/,%). BA
B IL. invivo R WIGEER O Y BICif L, BRIt L 7=,

7. LC-MS/MS I EIZ [T 7z g > 7 VLB (g - & N o - R

i JL B )

Mg 300 pL 12, WD AR T O0.1M ORI MEIK & A X J — L %&
3% 7 CIRA LW 450 L 23R ML., AT v 7 A1 FH—I27T 10
BHRBLIBEBRLEZ S B BH-ZEOY T IT Asc & FH (10 ng/mL)
T =MV AR TISO uLEHRML, AVT v 7 AIFH—T300
M LB L0 MBRCHEI S, Vo 7 z2m a8t (25°C,
14,000 rpm, 10 min) L72% ® L3 1.3mL Z#l & H £ T-80°C THRAFEL
o WER., REBEOF L T %ELRNEEE SpeedVac®iC T i
(45°C, 800 rpm, 4h, 5.1 Torr) L7z, #lgE L L= > 7V ICBEIRK %
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70 uL ML, AvT7 v 7 AIXH—T 10 BB LB LEKIC,
=Dy B (25°C, 14,000 rpm, 5 min) L., & ® k& 50 uL & LC-MS/MS
W CHIE LTz,

8. LC-MS/MS IZ LAY v AT O TL I E o #l &

H1EG RO FETY I VEKET O TL B E % LC-MS/MS T
HE LT,
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o B AL E

T — X OEMMEDOKREIL., D'Agostino-Pearson & EIZ L V. HEKYE
P<005&L7, £, BEAEN D2 LRROBE TR ENSE LR
VWi A 13 . Kolmogorov-Smirnov i € # 1TV . H E/K#E P<0.05& L7,

HEFRB LZOERFRSTSTICB T 2EFEGEERIT.  REICEKD P<
0.05,0.01, 0.001, 0.0001 ZH&E & L7z, EEVFXNOFEMEIL, FREIC
b, P<0.050.000l ZHEEL LT,

KIS D720 2 FEFER O o ild, EHD M OF DB TH DY
A, Student ® t REZEITo7=, ERODATHY ., SR TRVWIEA.
Welch @ ¢t i€ 21T > 7=, IEH A TR WA . Man-Whitney @ U #
E & AT o 12,

IO 72 1 BRTHEIND 3 Lo EKREIL, IEH oA T
biE, — TR ESBOTBLOCESTHEOREELIT o2, FHoWMT
HDHEEM TOE X, Tukey-Kramer {EIC KXV ZEHEILE 21T > 72, XF
FRHE & O I, Dunnett {EIZ X W 2 HHE 21T o 72, EH DA Txik
72 WHE D L T, Kruskal-Wallis # & %17 - 72 % (2, Dunn 512 X
DX DL EEKEZIT o T2,

IO 2 BRTHEIND 3 Lo ET, ol &y
B tr o, 2#E M T Bonferroni EIC XV ZHEEK A 1T o 7o, X AL
E DL, Dunett {BIC LV ZEHILLK AT 7=,

2HMEER LOZLELKRICET 2 A EKET.P<0.050.01,0.005,
0.001, 0.0001 & L7z, Z2d., ¥ XTOMBREF, WMMKREE L,

HEUFE K OERBUF2TICE DL LM EIT. =7 B L#E 2012 (Social
Survey Research Information Co., Ltd., ) ZH W7z, T O, + T
D & 1X. Graphpad prism6 (GraphPad Software. Inc., USA) % FH\ 7=,
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