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1. Irritant Contact Dermatitis

A ZEo] o WASHE HFE EAL&E A irritant contact dermatitis®t
allergic contact dermatitis7} $ick.  ¢}7]A1 & 4 irritant contact dermatitis
of Wl Yol¥ 1 oloj A allergy FPA o AL HAES A ¢} Irritationd
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in vivo test ¥ & vz g
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Bl 3E) QA4 Woko] Bzole 42¥. HI fByoly TEWLS &

Qe Zyle nlqE AgE JAVE F 3T in vivo BrHEol HEE
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71&4 oe PYEse A e A
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in vivo B7t= Fy A
2853, ATH Fo] AP o] stxdleg FHL A FEA screeningolE olg-g

5
o] @&t EF FES o]&3 AYe AT FUESF, FARUY Uil d4F U4
F T°l AHEH t2r] gl AFel dT FF Hge Fxelx ztelrt ol AFEHT
ol A AZFA HrlelE in vitro A3 uhstAE ool Utk S35 ok 2
o] Ffele o F BEE AFHoE 2FY F A wYol A9 o ADEAAG A
AN F4 T vz 2 AZEAL e 2 olgxa vk, oA FH e =
TEHES dAE &+ Jov I A8 A4S AFHo g FHrste T AIFE
3T & YT in vitro B7HH ] 7ol #E] o] Fojx|: gl

in vitro 871

in vitro model2 & &%, 5%, C@/FF 59 in vivo BAES M 24E &
°2B8 EAoly AFe] AT HEE &5V fd AE £F9 AZLEo|t AL uir
238 2337 S, dEE9 in vitro B7HHE #HFFe =

21
1x}28 Q) screening BH 2R AL EHH, 2o 9] BAE AL AR SHE
W@ Wrrerh gl AMgElE AEEL 08T 2o, '
1) HTD (highest tolerated dose): FEi¥3lE F2slx & FH 5

2) TTC(toxic threshold concentration): A]& MAZE Alge] 2|3+ {=4lto] 3
g 7 e FHass

3) 1C,: MEZAE 509 AAS: 55

4) CD,,: 50%2) MEE $NIE 5=

5) EC,: MEW &49) $28 50% Z7MI71% 5%

6) GAHAMIZTE] & 50% #2A7E 5=

7) cytokine =& 9% Wi/lEAS H&& 50% T/l 5%

8) ZtAFe FAALAE WEAII= v =

X 1of in vitro 7ol ALSE = oeisbA] AP A A XES JeEhdUrt,  MX

o Z4 o} Atd T dye absorption, MZU IEAe] HE Fo] AT Y FHE AF9
in vitro B7tel dgl ol &5o] & AxZEoltt, F E4HMIY & 1) cell count,

2) #9838 A 3) Thyazolyl blue(MTT) conversion assay, 4) neutral



red (NR) uptake, 5) ("H)thymidine incorporation £2.3 #Hrtsit} Izt o]
UHES v23 AT AFEAY FHrlede YA T sensitivity 7} @ob k3 22
B7tst7lels 53t
X 1. in vitro S|¥-=4 A8y
Test Toxicity assassment Endpoint
Morphology Microscopy HTD, TTC
Cell proliferation Colony formation inhibition I1Cq,

Cell number
Thymidine incorporation
Uridine incorporation
Cell protein
Neutral red uptake
MTT conversion
Cell adhesion Cell number CD;,
Cell protein
NR, MTT
Cell differentiation Histology
Protein markers
Envelope formation
Cell membrane NR, MTT EC,,
integrity Trypan blue retention
Enzyme release (LDH)
ICr release
Glucose uptake
Cell metabolism Glucose utilization
Heat shock protein
Plasminogen activator
S. corneum Percutaneous absorption
integrity
Cell function Fibroblast-induced EC;,
impairment collagen contraction
Inflammatory Eicosanoids
mediators Interleukins
HZ ALY AT active transport system@ £4& ZA3:= glucose

uptake B7tH L 71€9 NR, MTT, total protein assay 52 @y st < 10-100
¥ X9 sensitivityd 2ol nlAzTe BHrle f&3teigtn A24Eg (24 2).



oy 2282 HFHoz dFo FHE vEidt,  IFWHERE 2F9Y A= ®
T &Y B9 2A2AM in vitro 4 Bt &&ol shesich(x 2). dF WAE

2 o B CD 8 F=ho; f§ W& x| AFEAN o3 $EEHE 2o 5%
Asstng, dAels s12e ATEHoNt AT s EA4S 2AEE Py ncks )
< A :"-‘_?_—ra AF HRERQY eicosan01d(PGE2, LTB,, HETEs %) =%
cytokine(IL-1 §)9 %2 AE2EE AZHES Brlsts U Age] Bus o
Axz k¥, olwf A} g = AT EE fibroblaste F4 €% wdel FEyow o
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I
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== mast cellel vk,  wi7iEFe &L L& WHEL & A ?—% ind e
BANE Ao THE ATo] vlAlt F¢E Brbshol AR P& AEE 14

]
AIE Bk = e Fo] EAsHs wABEe] BA AT At} Vet

A &3 (DNA ¥4), 5+% 839 @4 Z7H(fibroblastel % “iv}t‘a’ ), o

g9 84 F7H(chemotaxis) & E71drh. VA7 AR2e WALy &%
Wy o g okl irritante] ZAEo] 7Rt 28 irritantES 238 ol AL <

A7\ e st Anel Aol folstoio} ot

% 2 Pro-inflammatory cytokine mediators

Cytokine Cell origin

Histamine (H) Mast cells, basophils, Preformed
platelets

Prostaglandins (PG) Mast cells, macrophages, Generated
keratinocytes

Leukotrienes(LT) Macrophages, keratinocytes Generated

Platelet-activating Activated leucocytes Generated
factor (PAF)

Chemotactic factors Mast cells, basophils, Preformed
(ECF-A, NCF) neutrophils (ECF)

Interleukin-1 (IL-1) Macrophages, keratinocytes Generated

Interferon (IFN) Macrophages, fibroblasts{@ ,8 ) Generated

ymphocytes{r )
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3% 2. 2431 cell (human epidermoid carcinoma)ol] thdt 3AE 3o
=4 ) a)HCO-40(PEG-40-hydrogenated castor oil),
b)Myrj52, c¢)Emalex NP-12, d)Tween-80, e)5LS

—l— glucose uptake (OD x 10) —{}— MTT test (0D = 3)

+ neutral red uptake —<>—— total cell protein
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WEES in vitro B7FH L In vivo AT ATAA ] EAst Qo] x| Wy
L2 AREHY AZY AEE Friste e Rl eng @rix] Wy o g #rslod
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in vitro model
irritantel ¥ in vivo ¥ 23 AP S Faf dolun], o] FAo] HBojsl:=
ML FHE  }Fsto] keratinocyte, fibroblast& ©®]£3l°] melanocyte,
Langerhans’ cell, mast cell §°¢] Z&=} o] B4 af Fof, gl w22 223
2% 5 3¢ in vitro modeld] L2 79 Erbssich  AA7A AgEHI UAe
in vitro culture model2+F explant %+ organ culture®t g¥rA <) M Zujek 1
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3 7tell= fibroblast® keratinocyte’t 2 Alg&5 =0, w2
R thee] Alge] e ofe] FxolAl e A4
scaeeningol 7hgdtcl, Keratinocyte®] %+ wWg¥ F Ca" v5& F3Hslo
Atk AT AP HEE flaAE
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manolayer cultureyt #3158 MIEL & =+
Wgs d¥zzie]l Wakdol Bk o zAE
oA =5 A7, Alg Fof o] P,

]9 Fol wlo] F ot Zojwdo] ulzl wjgde] pHel AtEclo] QS woni uj

T FoAdN AL AAHYAI AV B4 cofactor I substrate®] AlE7bs4ol #star,
B84 A B2 = A7l Wielct, 8 wigFde] o Algst FeisAY Fa
ol AlRe] FASEI ¥ /teAE HES o vk MEuiggel s AE) wi ek
¥ Fof FA B BEAH AR £ A= ¥ A9 B3 formulation?
Prbe Mged, = oMLY Fest Aty EHE FuRe gol o

23(E 3), &3] 2¥3e] @AY BaVste] o Fre

2t T e A yeiE ] gko
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% 3. Expression of epidermal characteristics

Epidermal Cultures Native epidermis
characteristics
Submerged Air-exposed
Tissue architecture
Stratification BClayer All epidermal strata All epidermal strata
2-5 SPB layers (SB, SS, SG, SC) (SB, SS, SG, SC)
Lamella bodies Absent Present, in lower Present
amounts than in vivo
Desmosomes Present Present Present
Hemidesmosomes Absent Present Present
Cornified envelope Present in low Present Present
Expression of differentiation-specefic protein markers
Keratins BC layers:K5,K14 SB: K5, K14
SB:K5,K14
SPB layers:K6,K16 SPB layers:K6,K16
SPB layers:K1, K10
K4,K13,K19, K10 K1,K10
K1
Involucrine SPB layers SS,SG SG
Transglutaminase  SPB layers 58,8G SG
Filagrin Absent SS,SG SG

Lipid markers related to keratinocyte differentiation

Sphingolipids -Low amount High amount High amount

AC, AGC Absent Present Present

Other ceramides Present Present Present

Lanosterol Absent Present Present

Triglycerides High High Low

EFA Low Low Normal

3 W ol QAL EPWste] A F4el BAML B zaAHA @eBg in

vivo(Z@ox=X) e AaE FE3] A5 dstd

YU PN BHE AR Aol HY ARG AT T2 Nwe B
skin equivalent’t /2=l 2ol ¥ Ao BrAld
substrate (fibroblast7t 2%+ collagen gel PoomgE AAT Ag¥ Z)9qf
keratinocyte® wi¥stn o] A& FriFol ]71@ keratinocyte® E37F €oivtA
05e TRoel o) BE ol DEOIND 24 3 FAT R A9l e Wehet 4
sleta E4E ZH Stk (X 2), ol9t Zo] WEIX skin equivalents Zuje] A
Seju olygt E3hel gl 9wl marker, A& ZA, barrier 7%, hALZ4 Fol
271 o9& AYgstaE AY e, % keratin 13 10& H[$#3}to]
involucrin, fillagrin, transglutaminase %2 w38 Tyzo] Wy =1



keratin 63 16°] Vet zm @l gel w397} A4 uRele tjav}, ¥ barrier 7]

o 43¢ ceramideFol $¥3 FEHAY triglyceridest linoleic acide] #%FS
Aot A tr=rt, Skin equivalents] =Tt Aoy, AR T E
A28 25 23 YoM AR e 4537 $¥Po] FAV RS o] dold ¢ 3o

7 3
22 Bt o8 Ao fsht fRE AFEASY A 4T I¥= HhEd
the Qo

2429 718 71%E HEE 53 FEEAT g P& BU AFE U
barrier 71%°lth,  HF AF & ZAFE FHsto] Uolgle HES =T ASE
o] ol o8 FSHEZ in vitro B7HE 7Ll 19A in vitro modéle] barrier 7]
Fol B¢ RRJ aHer 979t oMH7A L skin equivalent®] barrier 7%
o] ¥ BRI} FEEA @&l Z chemicalol tate] A2e Afeo|7t glon] A A4to] Ko

nﬁ

w]slo} oF 100M)7+3] barrier 7]15°] 2§ Ao gy Ut!®,  Barrier 715
AT 7] S18) B71F0 FEL ZAAFI ALY Wigdo) B3 2MAE HustE 5 ¥t

Al xgol *153131 RO

WM L E o] L3 919 WHE 94 %E luminescence Microtox), ©¥HAH 23
(Skintex/Eytex), 83719 93H(CAMVA) $& ©1 &3 ¥ye] /ML g, o
% Eytex® sensitivity’} £33 in vivo Zsle] AFTAE $8to] F 2ol go] of
&5 3 gloH?,

ol4tzl ol t}¥dt in vitro modelo] FAYE I YA zZhre] Wt Al o}A] 7R
in vivo B7}2#& ¢4 A52 2789, ) CTFAS #39 FRAME 22
Gl A= SEAE L YAstE in vitro B7IHE BE FAgel &
% in vitro B/rH & AAwets 1 A#S in vivo B7t Aetel ARIA T AFE
s £¥sta Qo1 2AqA ol in vitro ®7t AFHE A P JER AFE
A =ge A3

2. Allergic contact dermatitis

A LAsE gy oz 282 allergic contact dermatitis ¥ contact
eczema® B $E= Aog, AR g A5 antigenolyt haptenel it M4 B
¥he (cell-mediated immune reaction)? delayed hypersensitivity ¥golt}!?
o] w22 FAAA A glo] &F duro o3 yEhdrt Allergic contact
dermatitis®] @¥717% 3A Z2R = (induction) & H=el oz #2Hd Fof B2ty
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4t elicitation) 8 #AR G (TY 3, 4). AT DG s a7 9o antigen
presenting (AP) 71% & Z+ accessory cell& ¥8= 3%} Antigen presenting
cell (APC) & antigen® 21334 Sl o&] AL YR &7]3 phagosomeolA F&3
¢l E& Fo& antigeng BHIET FT AIXLYoFE FF3u FeofA major
histocompatibility complex (MHC) gene product! Ia antigen® ZEA17] Al Zut

ol g Yxerh JutE o] antigen-la complex® UAEHe] BAWSE d o7
At
1 - L
—-—'i“— 1% 3. Contact sensitization
S induction phase
R P o
ean "5 gl Langerhans cell &= sf:"i{l
/ antigen< MHC product la
i A T8 antigen¥ ¥/ Ltxdor z¥
f ] e £3 T ceuol o] & <1Al5}of
Ly IL-1 receptors wEr LCY
KC2HE %= ’%‘_ IL-1°] ¢J&f T
-1 & R cello] IL-2% WE3 1 9w
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1% 4. Delayed hypersensitivity (cell-mediated immune response)
Antigeng 2¥83 APCr/ 7239 T cell} 3%3Y lymphocyteZt £dsta
lymphokine® #W&3lo] #9219 macrophage®t WEFES FUstz 43
Aoz §3S 4ot
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thE2 0 APCE ¥+ macrophage®t Langerhans’ cell(LC)e] 12\t effector T cell

& BASAFIE 7% & LCA Zste] slfojME LC/ 39 APC 7% g

Neg #9¥ pe A Z A F37 So
A

o}
Aol “UERd antigen®) F, 2AY F @34 e T

eksl g
keratinocytex® »z3

3, antigen® %, APC %
celle] ol o3 AR}

in vivo test
Delayed hypersensitivity& Z&3te 234 Al8olE guinea pigrt dwrzlo g
o] £8}® 53 inductionol Wte} TSI 2L WY Eo] AUt
1) 2222l 4ol 3ol ZAuFe s ol&
DA E S FALR dallste] 78] 2AA B L screendr)
2) BHERAE ALE3ho] o3 72 2L
&

"\
3) AAZ o] AtEEE 272 E A3

718 31AAQY Al¥¥W L Landsteiner®t Jacobs7t 7|23to] %ol Draizer} 7§ 2sl
Wilejrk, o] WYY EAL AIRE WYAAF L3 m: AEA|F o|Ag AQA
o8 3F7H(103]) U FAlste] AL FE3, 253F ohA] sl FAete] allergy W%
S dodle Aelth, o Wy oy 3 7 EAUL 47 HIbsE AT <k 7alEy
9 H&E golsA @yl wWfe), WAZFAMEA  Freund’s complete

adjuvant(FCA)& Ab&sto) 724 B39 ZE%S ¥ol: w9 Maximization
testﬂ ML= o] “‘““’ﬂ*i—‘(t 3 FE Al AIEE FCAS A4 mgFatsta,
T2 ¥ Aot o] wWyle ¥
*ﬂ’é?% ﬂ’a‘% P8 &5 A v¥& ’i?%“'?l Suh7h glel " FAE S8 o) gl A
T B7bh 4ok Aotk oldH Ede daAE HuFA Al AR E AR Eslo
maximization test® #FAIE ZLEE 2+ modified test(adjuvant and patch
test) 7} A=A (29 5).
ol iFAtet FCAE AMg3te WS 340480 i 27028 AR I

0

>

A gol 23 AA{FEHE Aot Buehler®] topical closed patch® '®,
Klecak® open epicutaneous® ®® Solt}, 2z Wy Ee 7#x& 375,15‘}71 218 Qg
M 2Y 6o A gZo] FCAE AHE3 F 22 79 fA 258 ey ¥ FCA

T
& AgstAl 98 TYEANE TRl FEHA dnh?,
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;23«||’178l?]10|||11||s||21123
maximization| AS SS
test u IS_, - B
modified test|AS S S S S
00 5 - ol
A:adjuvant, S:sample, :intradermal injection

—e—s:0bservation am» closed patch, :challenge
SLS:topical appl‘lcatl‘(m of 10% SLg) =

3% 5, A EY (maximization test, modified test)

fla i
°T modified method
=4
.»4 -
R
maximization test
2 -
1 - topical closed patch test
. ’open eplcutaneous test
0 * — —
1 10 100 1000

challenge concentration(ppm)

I8 6. 2 A1 E8WH sensitivity B

o

—-51—-



in vitro test

A&t vle}l Zo] FEAELS vl &7 AjTo] gol 2853 AEL ol AT o
A3l SAE YrES ZAFYUA screeningelE oeigo] Wt  matA Fabg %}"0'91
Brtelx In vitro B7FH e 7ol o[ Foj2 1 = in vitro modelolME E3g
AAE F83] ZYste Zol A7) wiEel AFA B/ w2 P 0] 7H ] 7
o] &5 A &= E3lar gltk, Allergic contact dermatitis® in vitro B7bg 7jel
F7kA Aol Ak, & AlgsF APCel 93 antigene® WS T celld
detste A2 #7te antigenol f@ Y72 RE WESE lymphokined #3%
T Byl 2o, AWUA FI2WYL o AYAY AAAEE AY FHee Ao
Bo 843 AR E AT}

APCel 913 antigen processingBd =& H713l7] $1sle], APCel antigen =%
hapteng Fo{8 ¥ wtxwo] veld antigen-la complex® & %3t wWyo] Al =g
. 28y 9¥ 9 antigen® FZx7F ©t¥sta la gene product® o 2i7FA 7} Qle
Hejyl Fste g o] Wylel abgo] AVAT?  webd APCS lymphocyte® £
g AolA lymphocyted ©3 & FAst= Zo] A F ot}

T cell 8438 Hrlele YYHoR, Ry APCel Al8E& Foiste] 72atsl APCE
DES oj7lo] 22 MM ZRE] F2S T cellE Hr1ste] 228 T cellel ¥3g &4
ok o] WM E & FEE LCe B3 rluS o 12413 ojujol geiuig]
22 g A7 el A8 #alojol #}'® Keratinocytest &7 Fald LC= oy
s 2AHFY 7IeS FAER 84 LC/ 458 23 Aud I E Ap &3}, #7t

AE2E IL-1 receptors] w3, IL-1o] 93 IL-29] ¥4 Tol ol &€} & zxz
€ T celldl {7 @89 IL-1 receptord monoclonal antibody & A}&3}e] &gt

th, g A T cellel IL-1& #H7Este] bindingel 98] vetve W3E F3ste
o, o] Zvee @AEA}E LO KCEHE B&=+ IL-19 d%E& Arists Ao
Zasitt, IL-12 oA MEeie dedrAsds #4 Qv 4334 deias w5
s7] o Folt}??, Z2aE T celle]l &3t IL-2% radicactive monoclonal
antibody & A&3ste] FFgct,  IL-2& #3Fd 1ymphocyte°ﬂ*1‘?l DBz R o
] dZHHNM T MZe] o) TEAAE

229 T celle] 7H¥ QA Brizg IL-28

r

_%Mer\r_(;m

& Bt wyun Ayl Ak,

IL
x3 :‘h. culture supernatant® A&

< lymphocyteyt thymocyteell Fojdte] F4] =& M 2E receptord] 28 & o3
ek, ojuf Aol ¥ow Q2L lymphocyted cultureo] Fst:E By oz WA A
2, (*H)thymidine uptake& °]43te] Lymphocyteel 418 #7}stv], IL-29|
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@& Lol lymphocyteo] M= LV = transferrin receptor*’ 59 marker® &
sl WHE o] &€y, ojute] R EAQ in vitro B LRE, #HARE FEe
lymphocyteE &3t antigenol ol o{2i7}A lymphokineel H&= 3 o]
lymphokine°] macrophage § o8& MIEo] v]X e ¥ st TYEE 7HEs
o Y},

olgpe] T FF in vitro B7PPEcl ALl et in vive TERFLA
£ A &3l ol o2l gol "t delME dFE Bl Zo] WA AT KA
7 zpol7t 3, LC cultured] B AlZbe] Feonl, Ja W] thgste] olo o] &
2stx, 53] F2% EARE in vivo AHC F£A 3+ antagonist system (¢l
:suppressor cells)®l £ % in vitro modelo] o} 7AE 7= o] UA] @] df &l
tt oA &4 R 83 allergic contact dermatitis®] screening method7} 7)
e 717t S o g A3 sttt

f'

4 &

A27A 13 AFHI A A BEel thstel goprugith  olslelE 3754,
FAAFY, BHAH, BEHRY 5 oiUAA WS WeT HAW, HBFAA o] FiA
Wgol A3 A BT oANAE 13 A3YFH FALe) AT Deistch

Aol STUYE AF2 Ay Frbh BaA o AN Aol, v g, AT
sl

o) Mz FE oz Dale] ¢ For A TH:lE in vitro BrAHE Mgol w
ol olFjA 1 Y},  AFA A ¥ ST in vive AT ATBBAS $43 AY
HEo] Mtslel 297 FEAE L dAste T4 AlPYPLR AelE e AR oids
voallergy 24 Algel AdAE SATRF o] BR6IY] in vitroolAle] el ofg$-
]

2 F2 AEY Mgl W Al ¢ Ao AndH
Y gAY gANMN g 77 o[ FolXn et FrlM s ofF
223U dARA FR 9 YA AL ded in vitro B g E 9ol
e AdAFoirh  FAY AP FelA Fske HXF WA "*7“— of ¥ & A Y
& BBEE GAl Fid

Mo
o,
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o 4o
ox
oX
ue
)
2
H1
r\l
JE rlr

ASH AP 22T H o8 7leisbl sl Rolo,
d BEdes AEEa 2k A8 AAE Badez aFE A T4
AME B AIEWS A7AY B A3 xo] AlFH 27U HAT
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