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o mEtA, AEFNEANE FEF AL 9L WE, pH, #3318, FRA £F, B
Agd 2 3 AAHL nestool g BE2oln ALFY RE 959 ZHzde) g dus 2 9
FASARS Alde] mlg] 2ANIY ZF AFEE AGS PRAAE Agee A We 8%
doltk. S4AFWHA UM in vivo AT WAL = JE AWELR in vitro AFEH 9
Z FEAFL A R in vitro AFATNZRY in vivo AHE 2T § YEE NEL in
vitro AEAA Y HeAdE AFAT. 459 cell lineF transformed mouse fibroblast L9297}
B APA ALRE7]0) vkl BolAF PFA, ATAL BHAAN M ERE cell lineo)
A= tranformed mouse fibroblast L9295 Al8-% NRs assay®t Draize score3t®] regression
coefficient r gk 0.910]Ach A AFEAH AXEe] N VPR TS FAh

m2}A, modified serum-free methodE ©] 832 2 M regression coefficient7t 718 &, 43
A2 QB 22 AHE AL & AN olEF VL S4AYEAN AFFTES AMSEA &
I in vivo testo] A T £ Y3, F§ 3EHE o] h3F prescreeningl. = o] &F = JIEHO
2 dggch
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1. k] =

—

19443 1d E7EE )43 Draize teste 33F 959 personal care products(16)7F A}
oA QAN FAESE e 4F AFAAE vlE A e PR oF 409 T ol8H
o34 gtttk au, o] Wi uFA Y Algle] Bo] AREE B oldex = FE
JEGAZ Re ZH3 AAE e AP o2 A3 Draize testE AT & thFd in vitro
alternative method7t A7H 1 1),

In vitro W< T8 B3 AQAddx AAHo|n AAE Aed L8HE Aol s
A, A9 A7t olsittes T FFLE £ ¢ UK. AS7AA AL in vitro FHES
a2 thArel wel lower organism test, cell culture method, special cell culture method,
organotypic method52% YE F 3Aoni3-5), oz PYPYESE EUZ 39 EYETEX,
MICROTEX, SKINTEX, CAMVA %o} 4%3} =] Uth(6-10). At old WEER 7MY
FAFEEL AR YoM goze ALHAHQ] A7rt Yo AAFolnt ol iF widd AX
o]l 4% WP ARFTEEC /AL Ae T d¥4 R F /A FAolHE Fole A
of I NFLE MEE WP ALEFoZN AAHe| & ARAHA 23E =Y & U=
A2 7T ot 43t vl (primary culture)® human keratinocytes® & FE29] X o}
Az Algte wol tid AFAAFELS WA 7 Ak, a8y, Alge AXe AX 24
o) Ao} B4 2 wikAle dold T @3E 7HAR oA EUFHO R ogHAE
2tk o), A3e] ¥3E AR 5% /1%E 87A FevhE, A AXEe 44 weE
4 = animal continuous cell lines@ 2 AT 4 glev 2 FAMHo 7 ¥ ¢ Ags 44
243t N2 SFF ZAES vE] AAT 5 Yok AEEL] QTS ol 83e PHEL
AFEAS A T2 A3 AT F42L 0% Asted {D3es v28 Fe B4
02 o]FolAn endpointZARAWHE F= A X2 FE(viability)olW} FA(proliferation) I =& Y
B = cloning efficiency, total protein content, neutral red uptakel} release, tetrazolium salt2]
Y T8 FR39H11-20).

B =FdAs AREAAA S glycol 59 IAE 5 EH AXEAZ continucus cell lined
3 Y F AE 7HeAE 2AEIATH21,22).

AG7AA gdurzrle 2 AR5 human keratinocyteV} primary rabbit cornea cell(6) t4le] Hj
Gz 7ol & &2A continuous cell line 458 WA EE 8to] o)v] Draize score?t &2lA U
= AAGAAA S glycolHF9 =48 neutral red(neutral red uptake)& ©]-§3le &R U} &
B A= 7zt BA 2 Draize scores} vl st ARA4F(7)2 FA3Q

]
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2. ARA= 2 P

L AEZF 2 A}
-1 Alx=3
Normal human fibroblasti= 5% fetal bovine serume¢] ¥-%%¥ DMEM, Chinese hamster
ovary(CHO-KD+= 5% bovine calf serume] - RPMI, human fibrosarcoma(HT-1080)
9} transformed mouse fibroblast L929% 5% bovine calf serume] -f¥ DMEMel 5%
CO; 2 J7CxAo2 WYyt wlYE A EE= 80% confluentAld] DMEM ¥+ RPMIZ
AAF F trysinization(0.25%)d] 218 N EE IF3PT

1-2. AW 2L glycols
AP A8 Hlol2, FolL, Fol2AHBAA S} glycols Table 13 o] Draize
score® 7 YAt ol2igt SAFEAEL {34 T EEAR IAEF L AAq A
7}Ele AER PBSY x4 022 mm MF-millipore filter2 A @ & w2 A3 AL
st

2. AT S

2-1. Neutral red assayd] 9% AEXFE 53
Trypsinizationd]] 213le] 34§ A EE 2% serumo] FHH WiAZ M F 96 well
tissue culture plate®] Z+z}e] wellel]l A|X = <(2500-3000 cells/well) 90 S HEF o
o, 37TCTAAM 5% CO2A R 23t wjFedtt WY & M2L viA Ou= TA AL
o7]e] 10 e AFERZ M F 247 Wit wMidel B 2} wellol 100 b
] netural red solution(50 ug/mL)& F7F3te] 3AIF F-2t whg AlZth neutral red’} &
A% plasma membrane® F3ate] Adolde HE T &AMR] oke A ¥ 9] lysosomedl
F&5H F, 1.0% formalin/1.0% CaClz 100 g2 A 2§ the- 1.0% acetic acid/50% ethanol
solution® AH8-8ted M TS neutral red® FE3IYTh FEF neutral red= ELISA

readerE ©]4-3l4 540 nmolA A%t

2-2. Serum-free culture(modified)

Serumie] EA3te B FAESA A A¥AAL] AxE o FEAZAY A
42 Eol7l 93 FEHUAE ZAFSI O, L929¢] g FHAHM A7} G A A go}
AEE WEL AHg3lgth. &, 96 well microplates] AXEE FF3to 37CA 5% CO:
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ZA0=2 2947F Wik % transferrin(10 pg/mL)# ethanolamine(50 x M/mL)o] 4%
DMEM/F10(1:1) &AM 2 aAsted AEE 29 F< A2 A3y A
Fo AlgY e 2-13 FY3Ioh

Table 1. List of test chemicals

Chemical ‘DS 20(w/w %)

Nonionic surfactant
Polyoxyethylene sorbitan monooleate

50

Polyoxyethylene sorbitan monolaurate >100(200)
Polyoxyethylene lauryl ether 4
Polyoxyethylene nonyl phenyl ether 5
Cocconut fatty acid diethanolamine 11
Anionic surfactant
Sodium N-lauryl-L~glutamate 135
Sodium lauryl sarcosinate 7
Sodium lauryl sulfate 45
Sodium N-acyl-L-glutamate 4
Sodium N-cocoyl-L-glutamate 11
Cationic surfactant
Stearyl trimethyl ammonium chloride 2.2
Other
Glycerin >100(400)
Polyethylene glycol 400 >100(280)
1,3-Butylene glycol >100(224)
Propylene glycol >100(625)

* ! Torishima H. et.al AATEX 1,20(1990) “ Application of normal human

epidermal Kkeratinocytes in serum-free medium as an alternative to the
Draize ocular irritating test.”

3. In vivo patch test
3-1. 4% A=
3-1-1. A1g W3
12 B o B A R

AT BAFA A

ok
ol

23%.
AETFEeR JAgE 4044 32%.

'3-1-2. A8 A7 : SFE Az AHE-5E ingredient 40%(Table 8)
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3-2. 4% ¥
3-2-1. HEAIG : dz2zEH AFFNA I3 APEAS Scanpor taped] FEHE Finn
chamberS AHE-8lo] HEII 4BAIE Foll FEEAS AASY RS
acetone® 2 AN AT 30% Fo HE BAIT F 230 ZA AR
o= 3t
3-2-2. XA #BE  HIAFE ¥ BA L International contact dermatitis research
group 71&ES AHL3II9 A

3. 29 ¢ &

L AIRER T4 719 23

7 4% AEFe 4424 T NGB A7k IS 4718 At Fig 19 9
W 419 AEF BT 4AAAA F AES7F 74T 3 olFl: gastged, AAT &
AE ATE Q7] ASAE AFBAL AT B AF3te Al Azl sz 294

St 9 AEEAL FAT 494 HE & AESEE 23RAT

2. Cell line®} A€

32 9] continuous cell line$! transformed mouse fibroblast 1929, Chinese hamster ovary 2
human fibrosarcoma$} 122} normal cell¢! human fibroblastes AXZAAE-S A} A cell
linee 2 M=lsle] APl M=) 2H-E& NRy assay$} Draize testite] J@BAZE 233
o, 4% T cell lined] g 107119 AlEEZ AE AL Fig. 29 Zth transformed
mouse fibroblast L9299} Chinese hamster ovary = A|EEA ZA4o) oisle U3 AlxxE o
nzretHch ol#d A= FE NRsoghlcell®] BES&0] 50%] 23t AEEZY sx)2 ARt
g 4= 3lxa, 2 A3 Table 2, Fig. 33 2% Fig. 3& &4 A EFHA 3% NRso@ Draize
score 2032 AHRBAE Yeid aYPTE A7l A 7§ A A4 regression coefficient (7 )7}
1ol 7}7}-€42 Draize test}e] J#Agol =ty B 4 glon 4T MEFERE 73 #AA4
2 coefficient 7y k2 transformed mouse fibroblast L9299+ 7 =0.82( y=1.47x + 1.32 ), Chinese
hamster ovary= 7=0.83 ( y=094x + 152 ), Human fibroblast= 7 =0.69 ( y=13x + 1.26 ),
Human fibrosarcoma¥ 7 =0.74 ( y=0.77x + 1.58 ) o]t}
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Chinese hamster ovary & £ AgAqA ozte] EBAL 7R e He=z v

transformed mouse fibroblast L9298 ¥ Add HIZE cell linee =2 MHIPR, %3

transformed mouse fibroblast L929¢] regression coefficient » g2 human keratinocyteS A3

32 W B2 r=084 w3 g AUt
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Fig. 1. Growth curves of various cell lines

A 1929 B : CHO, C : Human fibrosarcoma, D : Human fibroblast.
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Fig. 2. Cytotoxicity measurement by various cell lines.

<> Polyoxyethylene sorbitan monooleate, € Polyoxyethylene sorbitan monolaurate,
O Cocconut fatty acid diethanolamide, @ Sodium N-lauryl L-glutamate,

V Sodium laury! sarcinate, ¥ Sodium lauryl sulfate, [ ] Glycerin, Il PEG 400,

A 1,3-Butylene glycol, A Propylene glycol

._39...



Table 2. NRso score of 10 chemicals for different cell lines

NRso X 10°(log)
Chemical D5 20
29 HT | (log)
L929 (CHO 1080 ibloblast

Polyoxyethylene sorbitan monooleate 34 ) 28 33 2.8 1.7
Polyoxyethylene sorbitan monolaurate | 3.0 | 2.8 1.9 22 2.3
Cocconut, fatty acid diethanolarnine 1.8 | 15 09 20 1.04
Sodium N-lauryl-L-glutamate 37 | 28 3.1 2.3 1.13
Sodium lauryl sarcosinate 28 | 26 2.3 39 0.85
Sodium laury! sulfate 28 | 2.8 2.8 2.1 0.65
Glycerin 53 | 55 56 56 2.6
Polyethylene glycol 400 52 | 52 58 - 245
1,3-Butylene glycol 50 | 5.2 50 50 2.35
Propylene glycol 54 | 54 53 52 2.8
Regression coefficient( y ) 082(083| 074 0.69 1.0

3. A Ao gt APA

AES 23 715 NG B 2 TAIAR R2: Aty g A2 3L A1)
3 28914 r e AFS 3N WY, I AFdE Table 33 ok o)s} e A=
NRsooll Wi A 2 AFAHS FAstPq r ol 2 ¥Fo] glo] BT 08 433e o=
Yety Torishima A7 0] B3EIHNAE NHEKS ©l838a AR B$(r = 0839 /A
A2 2H9CD.
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HT 1080 log( NR , x 105)

o
|

I

1.928 log( NR ;, x 10°)
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|

A y=147x + 1.32,r=0.82

DS20(log)

C y=0.77x + 1.58, r=0.74
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Fig. 3. The coefficients of correlation between NRg and DS 20.
A 11929, B: CHO, C : human fibrosarcoma, D : human fibroblast
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Table 3. Time dependent change of NRs score for L929

1929 NRso x 10°(log)
Chemical

1st 2nd 3rd
Polyoxyethylene sorbitan monocoleate 340 3.00 3.20
Polyoxyethylene sorbitan monolaurate 3.00 2.94 2.85
Cocconut fatty acid diethanolamine 1.80 1.74 1.80
Sodium N-lauryl-L-glutamate 3.70 3.70 3.30
Sodium lauryl sarcosinate 2.80 290 2.60
Sodium lauryl sulfate 2.80 2.78 2.50
Glycerin 5.30 551 5.40
Polyethylene glycol 400 5.20 5.25 5.22
1,3-Butylene glycol 5.00 5.08 522
Propylene glycol 5.40 5.20 512
Regression coefficient( 7 ) 0.82 0.81 0.83

4. Ao NG I

AxAQ AAgA wiRle] YA FEES 50%04 1.0%E ZAAAAL W regression
coefficient 7 gkol A Z718= e AAY WA, modified serum free methodS %3e 15
o NIFEARL £R%9T, 2 AFNE Table 49 o] regression coefficient 7 k-2 09191
th & o] As}8} Draize testole] 4B #AI= Fig. 49 ZSi) ojs} 22 ARZ NEEAHAY
o FE& AH831A &3 Draize score® FA3=tl £ 4% o] f&3tta AlsdE
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Table 4. NRsy scores of 15 chemicals on correlationship between serum case and
serum-—free case

1929 Log(NRsy x 10°)

Chemical

2.0% 0%
Nonionic surfactant
Polyoxyethylene sorbitan monooleate 3.20 250
Polyoxyethylene sorbitan monolaurate 2.93 2.58
Polyoxyethylene lauryl ether 1.74 1.03
Polyoxyethylene nonyl phenyl ether 1.72 113
Cocconut fatty acid diethanolamine 1.78 1.37
Anionic surfactant
Sodium N-lauryl-L-glutamate 3.40 2.81
Sodium laury] sarcosinate 2.77 2.52
Sodium lauryl sulfate 2.69 1.43
Sodium N-acyl-L-glutamate 2.35 1.42
Sodium N-cocoyl-L-glutamate 3.40 2.49
Cationic surfactant
Stearyl trimethyl ammonium chloride 1.25 0.53
Other
Glycerin 540 550
Polyethylene glycol 400 522 532
1,3-Butylene glycol 5.10 5.35
Propylene glycol 5.24 5.20
Regression coefficient 0.88 0.91
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Fig. 4. The regression curve representing the correlationship between the NRsy method

using 1.929 and Draize test.

5. 092 71X AREAA B B 4R PR Ae

GellA A3 AFANE EiZ A BA4 o]l XA DS 203k REE uA e Algq o
S HE NRsp gt-2 TFo 24 DS 2038 4&F 4 Uk
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5-1.

WpE A o] 2pZA A

sAAEd FA7tsEle EA G-115, G-I, N-M, N-P, N-B, kathon-CG, bronopol®] A=

4 AES PNt FAT PUNRe V02 ZALGTH ARE PBS o] wixle]
Halel Algalglon Ashe Table 59 2k,

NRso gtz 38 A" LRA S DS 20842 1914 50Atolel] vlad WA EX3He

o, o]2|d A Hol o]E2 A HAFINAY 107HA] A8F F2 ol AT}
vl A4S 7HAe Aoz FREY. 2 F 53] N-PS N-B/t ¥ AXFgA 2%
AFAgol 2 RoZ YeElgy, whAd G-1159F G-I 281 bronopoldl A$dle A=A
o] ¥ o R Bt FI=Z DS 20%k0] 100014d B¢ AFAel A fle Aow B

Table 5. NRsy score of preservatives for 1.929

o4 DS 20 Haao s

NReo>10(log) 12 mosb T 3% BEE ) ag ga
G-115 38 380 | 331 | 490 | 40665 4365
G-II 34 214|191 | 257 | 2207274 23.99
N-M 23 47 | 43 | 47 | 457019 457
N-P 20 31129 | 29 | 297009 295
N-B 20 31 29| 29 | 297009 295
Kathon-CG 25 61 |56 | 63 | 600020 6.17
Bronopol 34 214|101 | 257 | 2207274 93.99

5-2.

: ¢l DS 20= 3719 regression equationdl] 5-A12} NRs -2 digdsle 9& A9,
P 3AAA S Ao r HE B #BA4 y= 154x + 1.28% T o|ZRE 73 DS 20
.

2A9 A 2R
Table 63} Zo] W3A Nipa-M3} #lo]& AHEHAA polysorbate 602 ZAL 2]dt

BANEES S8 PHoE 19299 3 NRe &S THo=zH AIAHL 4390 Lo
£ 0]8§ 4¥ZA3= Table 79 Now, o] A8 DS 2032 103} 20 Alole] B ¥3}
At =, EA] Nipa-M3} AHZAA polysorbate 60¢] 718 Bo) J7td A8 F-59)
A4 DS 20%k0] 107302 7} 231, 1 Tgo] WRA 9] zAo] o7t ThE F-43 1247
UYeigtow, O thgol F-2, F-3, F-19 &MZ Jehd AagdgAlel A340) 42 e
ASAS e Aoz rel

ol el A3 ZXE transformed mouse fibloblast 19205 o] &3l z} AE 2] DS 203<

AT 4 USL B0l ZHF T EFE 9 DS 208 Allto] M5ttt

- 45 -



1

Table 6. Formula of lotion samples

DS 20 7%

-46..

F-1 F-2 F-3 F-4 F-5

Pure water 66.48 66.38 66.98 66.38 65.18
Nipa-M 0.1 02 02 03 04.
EDTA-2Na 0.02 0.02 0.02 0.02 0.02
1,3-BG 5.00 5.00 5.00 5.00 5.00
Carbopol #941 15.00 15.00 15.00 15.00 15.00

(2% sol'n)
Pure water 1.00 1.00 1.00 1.00 1.00
TEA 0.30 0.30 0.30 0.30 0.30
Stearic acid 1.20 1.20 1.20 1.20 1.20
Cetanol 0.40 0.40 0.40 0.40 0.40
Polysynlane 8.00 8.00 8.00 3.00 8.00
Cutina CBS 1.00 1.00 1.00 1.00 1.00
Polysorbate 60 1.00 1.00 050 1.00 2.00
Arlacel #80 050 0.50 0.50 0.50 0.50
Table 7. The NRsy score of lotions for L929
<4 DS 20' BFAoez
5 y=] i ) —
NRso X 10°(log) = | 27 |39 Hd#k+ SD P
F-1 33 186 | 166 | 224 19.2+241 204
F-2 31 141|126 1158 1417131 15.1
F-3 3.3 186 | 166 | 224 19.2+24 20.4
F-4 30 123 112 {138 124x1.07 15.1
F-5 29 107 | 97 |11.8 10.73+0.86 112
t ol A DS 20= 37B 9} regression equationel] WA 2] NRspgt& tiglsiy 4 AY

233714 9) AYo Ry Y BAA y= 154x + 1.8 TE1 o]z BE 7



6. In vivo patch test 234

Draize scoregt2 AAAHOZE AF @ ol 0] 8317] 93t patch testE ©]8&g AF 9} Draize
scoregte] YA ARE Lol 7] 43ty BAF AR ALEs= 40F9 FF ¥ g =
SAEE 2399 A dxed JAHFHLE FFAFA A% HE IRdez Jdd #4 R2HE
fdo 2 FIAFE A3 Table 83 o] eyt

1. 37FF ARl diste] 2399 B4 HzEF 3Wol vhegE& B
W3 ]-8-2 glycyrrhetinated] thslte] <okAd 17, 4FA 19, 1,3-butylene glycolol th3dls
oA 1319t

. 23279 FAF FUHA oPel whgE HQ AMEE 149 olUTh

3. A% dzFdgA AF¥EE vehd EFE 2Folen HE: NP A IS
veld EdL 20F 0.

4. AFHEE vEd 24 32 ANEAA S} HEAR Table 70149t 2ol ARNBAYA 2
AFA4 0] HRAY AF54E e Aoz FAHUT

5. AFwrgol 74 ¥A Jehd BAL glycyrrhetinate2 A4 tix2F 29, A% HEH 34
9% eA ¥He-& Yetith

6. Patch testS ©]8% YA HE A9l Draize scoregkzte] A@Adl AolA XA &
AE-L 13-butylene glycololitt.
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Table 8. The analytical data on patch test

Conc Women
No. Ingredient %) Control(23) Patient(32)
YT+ [++] =1+ [++

1 |DEA-cetyl phosphate(Amphisol NP) 10

2 {Cetyl palmitate 10 1

3 |Squalane

4 |Tocopheryl acetate

5 (Xanthan gum 2 1

6 |Glycerine

7 |Glyceryl stearate & PEG-100 stearate| 10 1

(Arlacel #165)

8 |Sucrose palmitate(Crodesta S-50) 10 2

9 |Carboxy vinyl polymer 2 1

10 [IPEG~20 glyceryl monostearate 10 1

(Cutina E-24)

11 |Glyceryl monostearate( GMS-A) 10

12 |Behenyl alcohol 10

13 (Mineral oil

14 [Perilla extract

15 |Multifunctional peptide complex 1

16 |Placentol 1 1
17 |Dimethicone

18 |Potassium cetyl phosphate 10

19 |1,3-Butylene glycol 1 2 5

20 |Glycyrrhetinate(Glycy-P(T)) 10 1 1 9

21 {Polyoxyethylene glycol(11) 1

Nonyl phenyl ether
22 [Polyoxyethylene glycol(60) 10
Hydrogenate castor oil
23 |Egg york oil 1
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(to be continued)

Conc Women
No. Ingredient o Control(23) Patient(32)
CO T+ [+4] = [+ [++
24 |Isopropyl myristate 20 2
25 [Amerchol L 101 1
26 |Triethanolamine 2 1
27 |Polyoxyethylene 5 1
sorbitan momooleate (TW #30)
28 [Sorbitan monoleate( Span #80) 5
29 |2,6-Ditert-butyl~4-cresol 2
30 |Triclosan{Irgasan DP300) 2
31 |Imidazolidinyl urea 2 1 1
32 |Chlorhexidine digluconate 0.5
33 |Parahen 3 1 1
34 |Sorbitan sesquioleate 20 2 1
(Arlacel #83)
35 |Propylene glycol 5
36 |[Cetyl alcohol 5
37 |2-Brono—2-nitropropane-1,3-diol 0.25
(Bronopol)
38 |Cocamidopropyl betaine 1 1 4
39 |Cl+Me-Isothiazolinone 0.02 1
(Kathon CG, 200ppm)
40 Quaternium 15(Dowicil 200) 1

4. 4%

,,
fing

1. 4%9) cell line® AFF ZAF} o] £ transformed mouse fibroblast L9297} B AF A Al&

8710 Wi FEe ol A, A BFAAM M G2 cell lineol AT

2. Transformed mouse fibroblast L929& A}M8-3 NRsy method™® Draize score3t?] regression
coefficient 7 g2 0912 normal human epidermal keratinocyte® o]%-3 ZH-$(y= 0.83) nt}
=2 AL Yt ololR e AdZ Kol NEEAAPY FTEL AMIA g1

Draize scored dl&3sl=td] B A¥o] /F835ty #ash
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3. 3o AREAY MXo UIg A3 4%

£ =9t} wabA], modified serum-free method
£ o] 83 9° 24 regression coefficient’} 27}8

,AAol B ARNE VL 4 AV

N

4. )FF 7Ee 544N AT ES AHREA L3 in vivo testel] Al & & 3131, EF

AP EAe) g prescreening. 2 o]-8% F 9lS Ao AGHLH
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