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Abstract

Cosmetics shouidn’t have damage in skin when used in
human. Chinese herbs, like other excipients, when used in
cosmetics must be considered their safety.

The safety tests in cosmetics including: toxicity studies, skin
irritation study, eye irritation study, metagenicity study etc. In this
study, single dose toxicity was conducted in mice. Degrees of skin
and eye irritation studies in rabbits were evaluated by the scoring
system of Draize test. The Ames test was applied to the
metagenicity study of the Chinese herbs.

Fifteen Chinese herbs were studied in this safety test. They
were: Arctium fappa L., Artemisia argyi Levl. et Vant, Achyranthes
bidentata Blume, Benincasa hispida (Thunb.) Cogn, Crataegus
pinnatifida Bunge, Dryobalanops aromatica Gaertn. f., Coix
lacryma-jobi L. var. ma-yuen (Roman.) Stapf, Coptis chinensis
Wallich, Forsythia suspense (Thunb.) Vahl, Gardenia jasminoides
Elles, llex chinensis Sims, Kochia scoparia Schrad, Lifium brownii
F.E.Brown var colchesteri Wipls, Saliva miltiorrhiza Bunge, and
Spirodela polyrrhiza Schleid. None of them was considered toxic
except the Ames test of Coptis chinensis Wallich and Kochia

scoparia Schrad. They need further comfirm.
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HE - HRH HMBERCETH S  BARABESEFERBENOT
9B2~984 4 4ty (B u5) 30 %, $4kA ¥ HE &N & 200 444,
BAHARR 526 27 REEEHF LMY REA G H - 9
HEATSRENIAL 1445 FH5d (BH7HER) , B FRARK
RIE1E 4L 153 48, A~ B EXRZ A MM Bl E % TR, 2
TH22 5, FRES T EONAE "G o~ "BET - #E - "#
F7 o AW - "BAT ER A THSEATHEBERAGEE -

PR RE P £ A% X %L Ayurveda-Unani-Sida =
Boahiedk o PABRMARENHENH 7500 £, £ + Ayurveda
Unani~Sida #£ A #5847 1200 ¢ A B AP ER D - BWNE
HEmAt i S AHEAERE R B KE A BB BE
WRE - TRANBEEASMERBEEIMREROHEMESR
Achyranthes 4 g &, Allium & &, Amorphophallus REB,
Anacardium & £ B, Anthocephalus B it &, Artemisia % &,
Begonia # ;& % & , Bombax A& #% /&, Buchanania ., & £ -7 /&, Butea
w4 B, Capparis #: £ /8, Casearia £ % #t/3, Cassia ;281 )8,
Cissampelos 45 4 4 /& , Citrus # /&, Clematis 44z & &, Commelina
w8 26 % /&, Curcuma f?;;%}% Dalbergia 48 &, Datura ¢ & 5§,

Dendrophthoe % 3 % 4 &, Desmodium L %3¢ /& , Diospyros 4 /& ,



Elephantopus 5% £ &, Erythrina #]47/8, Euphorbia X$ /8,
Ficus #/8 , Gardeni.a#)é%)%, Grewia & j£#7 /8, Hedyotis B ¥ /&,
Hordeum X 4/, Ichnocarpus &5 48, Iris &£ /8, Jurinea %
J&, Lannea /2 g #1/8 , Leptodermis ¥ T & &, Limnopila # % £ /8,
Lyonia & 5.8, Mallotus 27478 , Mirabilis 4% % #1 &, Mucuna £ 8. 8,
Murraya 7, 2 % & , Nelsonia /& -F % &, Nerium & 4+ #%/& , Opuntia 4
ANE B, Oroxylum F 3k 4 /&, Phyllanthus % T3 /8, Premna & 4
&, Psidium % 5 #/8, Punica 2 %4/, Raphanus % |
Sesbania ® % B, Smilax # 2 /&, Solanum # /&, Sterculia 3 £ /8,
Syéygium R Taraxa;:um BB, Tridax 7% % B, Vernonia
s H B ,VVitex HMMBELEERMAY (S K. Jain: Dictionary of

Indian Folk Medicine and Ethnobotany. New Deihi (India); Deep

Publications, 1991, p.311 ) -

£ R & @88 A JF PR e0 A R ~ &4 (pimples) ~ 4 R
(red pimples) - & # #](white pimple) - & sz {white spéts) CARE
e (itching pimples) % - B A B E Py E B G EMAME > oL
¥ #4540 Caleaurticifolia Mill sp. var. yucatanensis Wussow, Urb.
and Sullivan g & F B 74 % red pimples, A4m #4758 H 45

Diospyros anisandra Blake # & 774 itching pimples; A& #



BB A Ocimum micranthum Willd. 85 % F -~ f 4 3 4 pimples,
white spots; WAEF # R EE B M4 Salviam icranthum Vahl & &
F~ R A 264 scabies, pimples; B EHEH T EBHEY
Borreria verticillata (L .) G . Mey.#% %i%ﬁl%ié% small, white
pimple; 4 F;% :’Hiﬁ% Cataéetum integerrimum Hook. &4 ¥ - & %
big pimples; X ##t @ B4 Croton peraeruginosus Croizat
g9 5 ~ E£-F6% pimples; £ ¥ A4 Hamelia patens Oacq.
& i 76 % red pimples; L% K##4 Alvaradoa Qmorphoides
Liebm .44 % F 4% itching pimples; & #H#4 Dalea
carthagenensis var. barbata (Oerst.) Bérheby & 3 F 5% pimples;
B4 ﬁ&éﬁ&ﬂé G # B Psidium guajava L .89 ¥ F 5% pimples; 14
g #4a4 Senna villosa (Mill.) Irwin and Barneby éﬁ%—'ﬁé}? hard,
little pimples % [ A. Anita; O. Sticher, and M. Heinrich: Midical
'Ethnobotany of the Yucatec Maya. Economic Botany, 1999 53
(2):144~160 ) -
ek @A B R - 2SR, Bhoh, RE5HR, & AHFRE

fR AR, MUEGR BT A R e B AR A ot B AR B £
Bibdkd ((B)R#HFRXE4H, #HiLihktd ) dNERLKkERE

CAFTPERLEPELBREANYE, AREATMCELREZRT
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EERELIEMAEGE -

{2 R AW R 015 F S8 L R - B8 R
BAERER R EEFHEZRE c ARAEAFRS Tk A3t
TEMRBAARZRAORE-HAHE (LDso) 2IEHERA L
F R E MRS A R TR AR REBREA T - RBEAS
Dmmﬁﬁﬁ%ﬁﬁﬂaimk\auuﬁR@ﬁA&*“ﬁ
(Ames Test) Bﬁm‘i’fi‘iﬁé’)”“%“ Mo R ERFTHEBFIEM R
2 MR -
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ERACMKSTR MY B0 kA F Ll BT
LB FBE RS A FE AR AAF BT EE-BA -
REF+EZHBBEECTTHOTHEARKPHLE  TE ARG E
KENEL - AR TF ¢

% HAAMF F Arctium fappa L. 448

%4

2 PN Artemisia argyi Levl. et Vant 4 #,0% %

4B H.4#14 8 Achyranthes bidentata Blume = #1248

£ \F # E# &M Benincasa hispida (Thunb.) Cogn #1487

WhAE & #F L Crataegus pinnatifida Bunge ¢ 2% |

AR FLRESF #BEAS F Dryobalanops aromatica Gaertn.' f. ®BtAs 8 ho
o 5

¥1= RA# &} Coix lacryma-jobi L. var. ma-yuen (Roman.) Stapf
EOE b=

¥i& £ H #4512 Coptis chinensis Wallich #h #1248

L ARIE 4 KA FHid f Forsythia suspense (Thunb.) Vahl ¢5 £ &

YT it # B #4E-F Gardenia jasminoides Elles z & #h ?6;1’%

AFH A FHFHEMAF llex chinensis Sims ¢4 3

~
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W JEF 3 F Kochia scoparia Schrad &4 1% 4
B4 BAFEF A Lillum b}ownii F.E.Brown var cofchesteri Wipls #4

& BAHA % Saliva miltiorrhiza Bunge 2 ;1% 48

N

4

K FHE# KM% Spirodela polyrrhiza Schleid a5 1% 4 &

R EIR B

Ak g4 Flexi-Dry™ P, FD-3-85A-MP, FTS SYSTEMS, USA
B % 4z BUCHLER INSTRUMENTS, USA
i ®EeE 0 &

7548 EYELA, SB-35, RIKAKIKAI TOKYO
FESF k-

b8 AR EBURZ R i

CER2 R EH o 54K 200 A mEE R 2 sk
BRI M ISTHALBAE 1.5 Mgk > BABELE  F5—
RIER - B BEHZBEOABERBZ IR AATHSPBRBHA
TN AR A AO B TIAE 5 80 Ml - A B H ERE A& %
B~ BER S REBEG E I BERN0C TG 0 kA

HELSTREMRRZ LD R 1 5 — iR RMAE EN-30C A&



EHEA -
w%ﬁ%ﬁﬁﬁmﬁﬂ%ﬁ%:
CEMZTEBPEH  $8R 200 mAWEETZ KK
2Bt ¥ 80-85°C ey kin4eaiH 158544 > 4Bk % 158
—RER > BB R X B AR EEEZ 50% B R 0 AT IR
TEEBRNA 18 S ERIFAEAEAYE80m - SHEH R
BUR 5B Efy 0 — A ER B RYSE (50-60C) £ 15-20 ml» &
u%%%ﬁﬁ%i%’ﬁ%ﬁ%&WTﬁﬁ’ﬁ%ﬂﬁééﬁﬁﬁ

AR LDso e A - B —WIB R AR EN-B30CHRIEHEA -

50% i #k 3 BUR ¥ M2 A B
50% 8 4 % 5 B 7 60°C 2 7 0 0.5 /1 B4 » 3L L A

— Rl E oo R A By — E
B — B F -

-~ EREHY
ERBARMEZICRADNG » #E 18229 AN T HE ¥ L5
BT BMEXIFTRAAINTC  REBFHEH - AR AEHKK

SHBEEE T ABRETRDRZIEEEA -
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1.%@%~k1%%%%%%% RERARTRE - EEBL
BERA B R BRI AT -

2 BIEER BB AAT T AXEER BRI T EHNE
NEMEE (H6em’) EBELEAMY - EBEP-REBA
IR K o R T AT A A & B

3 i ®El G LERBRY T RIE(D 4 NS R KA R R 2

nE o BMELOHERIPMGRIE -
=~ BB MRS

G E RIBIEAFE 12448 R T2 8% » AL B RIS 2 %
% ' (Draize i%) 3# » BER iﬁ%ﬁi#‘“ﬁﬁlé‘lﬂi}g&f@ LIS PR &
Rt FEER - MR - Bt RAaRERHOREARNY
BREAMFEMAER -

ACUTE DERMAL IRRITATION / CORROSION.

TABLE : GRADING OF SKIN REACTION

(# & OECD (1992). Guideline for Testing of Chemicals No. 404:

Acute Dermal Itritation/Corrosion).

Erythema and Eschar Formation

Noerythema ... i O



Very slight erythema (barely perceptible) ................................ 1
Well defined erythema ' ;

Moderate to severe erythema ............ ... .3
Severe erythema (beet redness) to eschar formation

preventing grading oferythema ........................................... 4

| * Maximum possible : 4

Dedema Formation

Nooedema .......................ccv 0
Very slight oedema (barely perceptible) ..................................1
Slight oedema (edges of area well defined by definite rasing) ..... 2
Moderate oedema (raised approximately-1 mm) ....................... 3
Severe oedema (raised more than 1 mm and extending beyond

area of exXposSUre) .......oooiii e 4

* Maximum possible : 4

AR BE g B B -

—~ ER&Y
BRI R ER SRS EREEN 23 0 mia fiETRER
FANPRBRBERGM PO HYFXFTRBHAITC REES

e RAK S EEREBELARE 2BHE A REKN 25

MEATHREEE 3 S (M R/Hmit)-

= HERE
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0.1ml =& EHEEZBEERMYE -

= W TR

1. A & TFH TR BREMEEANEOHORALEEES @™
B-ERB R ENREALTGHEAE -

2. BBt R RIER - BB L THRREMNERE -

3 FEMRT L KRR LR E RIE 24 NI T AKF R

Hf’tﬁﬁ R EFKNBAERELL EHES M RE

v~ BRAE B RS
1. By iRes B RR T EIBH F 12448 2 72 /8% » LABRER
BT & 4 ° (Draize s ) 345 8RR TR R RE

SR AR (cormea) s &chE (iris) ~ A& (conjunctiva) -

=

2. #A T2 NiFBREEIRA ZIRABMBRIE BTk JLiAR -

3. XM E T B AN AL LRFHHRER  AHFRE
RICARMBE AR EEE 21 Kok M RRGF ST ATE
e R IE T H A

4 R s s RARN HibReFads b REG 0 AR
R -

TABLE : GRADES FOR OCULAR LESIONS




CORNEA

Opacity : degree of density
(area most dense taken for reading)
No ulcerationoropacity .................. . O

Scattered or diffuse areas of opacity
(other than slight dulling of normat luster),
details of iris clearly visible ...

Easily discernible translucent area,

Details of iris slightly obscured ...l 2
Nacrous area, no details of iris visible,

Size of pupil barely discernible ... 3
Opaque cornea, iris not discernible through the opacity ............. 4
IRIS

NOMmMal ... e @

Markedly deepened rugae, congestion, swelling,

Moderate circumcorneal hyperéemia, or injection,

Any of these or combination of any thereof.

Iris still reacting to light (sluggish reaction is positive) ................ 1
No reaction to light, haemorrhage, gross destruction

(@nyorallofthese) ... 2

CONJUNCTIVAE

Redness (refers to palpebral and bulbar conjunctivae, Cornea and

irs)
Blood vesselsnormal ..................cco o0
Some blood vessels definitely hyperaemic (injected) ................. 1

-17-



Diffuse, crimson colour, individual vessels not easily discernible . 2

Diffuse beéfy PO L 3

Chemosis : lids and/or nictating membranes

NO SWEIING oo e e
Any swelling above normal (includes nictating membranes) .......
Obvious swelling with partial eversion of lids ...................... ..

Swelling with lids about halfclosed ... ...

-b(JJN_\O

Swelling with lids more than halfclosed ..............................

A BT R -
— g R BT AR 4% (direct plate incorporation method )

— > BWRE#E

— 233 A Salmonella typhimurium TA 98 & Salmonella typhimurium
TA 100.
S FEBRMBIEE R — &L

1. KA SFE Mg iSO irzimrt
K & &8 ek 4t Aroclor 1254 (500mg/kg) + B X 4 B AF RS
son 0.5M KCI 42 485 1435 8 #3545 B » 1L 9000xg #w 10 448

%o B ERBREP A SOB T -
2. L&A (Topagar) 2mi

-18 -



0.6% Difco agar + 0.5%NaC! & > & 100 ml e A 10 ml & 1§ 2

0.5mM biotin & 0.5mM histidine -

3. BREwAEL

1.5% Difco agar + 2% Vogel-Bonnen medium E+2% Glucose

D

4. SO R RZEE
B 1mlS9:RFox T 4% 0.1 mi SO ;%% 8 uM MgCl, » 23 uM
KCi- 5 uM Glucose-6-phosphate - 4 pM NADP & 100 pM Sodium

phosphate » pH 7.4

- HERE

BEHE A0 Tml-

9~ 3R ER B

1. BREN-TOCZ BMA B N FE 45K (nutrient broth) + » #»
37°C F4R4% + 14-15 )85 4% 4a 1 8T 1 10 cells / ml -

2 35 2ml EB AR ASCT &S mA 01 mlAlRES 0.1 ml
TA 98 % TA 100 B R E B oA 0.5 ml A £ SR B
# % (LaE £ SO 524k (microsomal S9 mix) & K H i 1L -
WA BIBEEENEREELTIRLE - |

3. AT CAE4 P2/ 48 85> RigsH hisid £4 (his+

-19 -



revertant) # %% -

4 TAOB Bz A RREHSL 18-25 (7F/\89) A 30-45 (4 S9)
7 TA100 % 90-100 ( =4 S9) & 100-160 (4 89) - F#kialxz
B A TERAAHLB L E R REHBEMFUL R
%‘ﬂiaaﬁﬁﬂ GHen e

5 MMy ar TA 98 # A 2-aminofluorene ( 4 S9) # picrolonic
acid (&4 S9): @m# TA 100 4 A 2-aminofluorene (4 S9) &

4-nitorquinoline-N-oxide ( K4 S9) -

-20 -



4R AR

Db B2 KRR B0%ER SR AR TR M EREGRY £ 4

T

R F EM ()2 KERR SO%EM SR ERE

K %% 40 m 50% i # 5 7% 40 ml
At 4G
ERIMEQ) | ERE%) | KBhEQ) | HRE(%)
AR 0.2818 2.818 0.3529 3.529
4 % 45153 45.153 5.082 150.82 |
¥ ¥ 3.103 31.03 3.5723 35.723
2 M 2.0436 20.436 1.2656 12.656
e o 3 0.7183 7.183 1.6095 16.095
L 48 5.0517 50.517 3.7859 37.859
+ B 4.8602 48.602 7.5424 75.424
+ % 4.1555 41555 3.9039 39.039
e 2.0699 20.699 1.6444 16.444
KN 0.7622 7.622 0.4332 4.332 T
AANF 0.5228 5.228 0.5511 5.511
1§ F 1.7178 17.178 0.6012 8.012
g 1= 0.0687 0.687 0.5089 5.089 |
RS 1.3083 13.083 1.0617 10.617
¥ it 1.0089 10.089 2.5029 25.029

-21 -



k=

TE(MYHE &

+ RAE P P2 AER R S0% B SR AR AR RY

KR FEBUR B4 2 50%:EH L BUR
i LEL

. 0.1 ml 0.5 mi 0.1 ml 0.5 mi

A kR 0.7045mg | 3.5225mg | 1.7645mg | 8.8225 mg
4+ % 11.28825 56.44125 25.41 127.05

—

X ¥ 7.7575 38.7875 17.8615 89.3075
L 5.109 25.545 6.328 31.64
T it 1.79575 8.97875 8.0475 40.2375
ST 12.62925 | 63.14625 18.9295 94 6475
¥ B 12.1505 60.7525 37.712 188.56
e 10.38875 | 51.94375 19.5195 97.5975
2K % 5.17475 2587375 8.222 41.11
& 1.9055 9.5275 2.166 10.83
ANF 1.307 6.535 2.7555 13.7775
b F 4.2945 214725 3.006 15.03
A 0.17175 0.85875 2.5445 12.7225
RS 3.27075 16.35375 5.3085 26.5425
® iR l 2.52225 12.61125 12.5145 62.5725

i —

.22 -



50% B ERAENB60C 25+ 05 N5 > SRR H MR
— XUt AR AR LFAEHZIIE RS EMAS

1.0 %L TF -

E-BEHEMALE R LR RANAT c BRBRHETZEMRR
o RETERKRSBRFBEMNO M2 xR /kgiE] £F -
WY BREAB LT BT FHERO BB TERRSRAEE
[10g ##t = Bty (KB EMRT - TRERB TN ARL2HEE
BAEAE EZHBHMAAL B2 HBEEE TR PEMZ KR
50%: 8 4% B 3 LDso 39 AW [10g B2 ¥4y / kg 8 £] - R4

H SRR AAREN

BB IS RLE R R B R AN RGP RRE R
B+ EAE P B4 2 KR 50% B E R ¥ 8 0.5 ml/ 6em® i
WAL RIEME 1 2448 R T2 INe5» B AH & 4 brpl - %
BEEW o At BAALE SR 8 P B BT R & R Rk

e RAamasRetAnEEe-

EBRFiatB R s &Rttt i tmr-Br-EE P

MZ AR ESONEHERR  NEBEELT0Imb FE2HMBRER



BREFTREAKRZARS DB/ ERELALER T FHEY
%%’&W@@oﬁﬁ+mﬁ¢%$mﬁ’wﬁﬁ%%%ﬁ&%m@
EH o HRIBHENFE N 2448 M T2 1\ 0F > HBEFE A5
Draize sk B 23746 » R EBH 4 - BT MHEARZEY - A7+ £
FEAbstk s oY P B4 b SRR RME R TR0 E A ARA

_Ej(,ﬁl‘ﬁﬂ é{]’fbﬂ'ﬁ'uun b ’f%%a%,t @

A BEMBLRGOEE S (1) A5HEME > RRBHES
&%%%H%WEﬁﬁ%#%%%ﬁ%ﬁ%%#ﬁm%%%%é
Mo URERIGHMHER CESEABELHMEHNPR LIRS T
Fo BEAERRANBRLSE - AHEERATYBEEZAEMANE
44 - 43 DOH81-CM-064 - DOH82-CM-062 « DOHE3-CM-018 -
DOH84-CM-003 - DOH-CD21 & % #(Ames, 1975; Yin, 1991; Lee,
1988; Mortelmans, 2000)285% » Fa&iE ~ o § F 2 oM Hae b # 4 4

Salmonella typhimurium TA98 & TA 100 R B2 B¥4 7 -

ABEABRARETAGHE Bt e Bk oM
AE R I hih iR ER ik R 4T - Draizeah sk 8, & B B0 7T A6
AR B MR B R AE AR - AR RIS A E k0 P&GAR Bristol Myers

Squibb #> T & F90%egEp im0 £ % Lt 6 & B4k - Colgate
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~Palmolive > 813, > 848 A 693X3208 % » TR Ik Bhin ey & F
Eﬁi o é’%*ﬁ?aﬂaﬁ%%%ﬁ% » By BB R A s A ¥ F £ 4E(Animal
care and use office) Neil Wilcox , DVM. #,. BB ¥ TR EHLTD
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ME&E — Animal Research Facts

M

The Draize Test
Cosmetic Testing Declines As Search Continues for Alternatives

The Draize eye and skin irritancy tests remain useful targets for
animal rights groups, even while U.S. cosmetic companies have
significantly reduced testing by switching to non-animal in vitro
alternatives wherever possible. Industry giants Proctor & Gamble
and Bristol-Myers Squibb have reduced by almost 90 percent or
more their reliance on live animal testing for cosmetics, and other
companies are following suit. In late March, Colgate-Palmolive Co.
announced a moratorium on testing, stating that 98 percent of
testing could now be performed using available data or non-animal
methodologies.

The numbers speak for themselves. According to the most recent
figures on laboratory animals collected by the U.S. Department of
Agriculture, the number of rabbits feil from almost 450,000 in 1973
to just 309,000 in 1997, a 31 percent decline. Whether driven by
altruism, liability, federal enforcement or the bottom line, most
companies see the need for safety testing. But safety testing can
rarely be mentioned without bringing up the controversy
surrounding the use of animals for those tests, and many

. companies label their products with statements indicating that no
animais have been invoived in testing.

"As far as we know," says Neil Wilcox, D.V.M., director of FDA's
Office of Animal Care and Use, "what these companies do is use,
for the most part, old reliable ingredients that have been proven
safe [based on past animal data and a history of safe use] and
then test the final product on people.”

"There's kind of a fine point here," adds Gerald McEwan, Ph.D.,
vice president of science at the Cosmetic, Toiletry and Fragrance
Asscciation. "These companies that say they don't test on animals
are skirting'the issue, Practically every ingredient that's used in
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cosmetics was at some point tested on animals. Probably a
statement like, "'no new animal testing' would bé more accurate.”

But what if a company wants to use a new ingredient?

Unlike drugs, FDA does not require pre-market approval for
cosmetics. However, if a safety problem arises after a cosmetic
has been marketed, FDA can take action to obtain the
manufacturer's safety data on the product. Because there is not
yet enough information on alternatives to animal testing to validate
their use for ensuring human safety, FDA would, at this point, only
accept animal safety tests.

According to the FDA, the Draize eye and skin irritancy tests
continue to be considered among the most reliable methods
currently available for evaluating the safety of a substance
introduced into or around the eye or placed on the skin.
Non-animal tests may be useful as screening tools to indicate the
relative toxicity of a substance, however the responses and results
of in vitro tests alone do not necessarily demonstrate the safety of
a substance. The effects of a substance on a biochemical reaction
or on a specific cell or tissue in culture may differ from its.effect on
a specific organ system as a whole.

Developed in 1944 by J.H. Draize, the basic testing procedures
have remained unchanged, although some companies and
individuals have made certain modifications to meet their own
product requirements. The tests are used to determine whether
chemicals or compounds, intended to come into contact with the
eyes and skin, will cause irritation or injury. The tests were never
intended to be exclusive means of determining the safety of any
given product or chemical, but rather to be used in conjunction with
other test and screening data.

The Eye Test involves a single dose of 0.1 ml, 100 mg, or 0.1 ml
equivalent volume of the test substance, instilled into the
conjunctival sac of one eye in as few as three test rabbits. The
reaction is scored on days one, two and three, and again at one,
two and three weeks. The Draize scale is used for rating ocular
lesions, grading degree of corneal opacity, degree of corneal
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involvement, iris condition and conjunctive redness, discharge and
chemosis. *

L]

The Skin Test invoives clipping small patches of fur from as few
as three rabbits and applying 0.5 mil or 0.5 g of a test substance,
which is held in place with gauze patches and non-irritating tape
for 24 hours. After 24 hours, the patch is removed and the contact
areas are examined for redness or swelling at 24 and 72 hours.
Skin is evaluated on a scale of 1-8, ranging from no reaction to
severe.

Alternatives Remain Elusive. There presently are no validated,
non-animal alternatives for eye and skin irritation that can
completely replace animal tests, according to federal safety
officials. While some alternative test methods might be useful for
screening purposes, they are not considered to be replacements
for the current in vivo methods.

California lawmakers recently sought comments on legislation to
ban animal testing for cosmetic and household products (Senate
Bill No. 777), however the measure was pulled from the Senate
Public Safety Committee shortly before a public hearing on the
issue. The response of federal safety regulators to the proposal
was unanimous -- Draize remains the last line of defense in testing
eye and skin products, and to date there are no alternatives of
equivalent efficacy.

In a March 19 letter on the proposal, Consumer Product Safety
Commission associate director Mary Ann Danello, Ph.D.,
commented: "Although the Commission actively participates in and
monitors progress in the area of alternatives to animal testing, at
this time the staff does not believe that an adequate alternative
exists for the Draize eye irritation test or other acute toxicity tests.
It is our belief that some form of animai-based testing remains
necessary for ensuring that consumer products ?contain proper
precautionary labeling." )

The Department of Health and Human Services and the
Environmental Protection Agency also registered their concern.
EPA's Steven Galson, M.D., M.P.H., director of the agency's office
of science coordination and policy, wrote: "Passage of the

-38 -



proposed legislation would be unfortunate, as it is based on false
premises." ’

Galson rebutted virtually every argument made against the Draize
test and the availability of non-animal alternatives. Regarding
alternatives, he noted that high acidity or alkalinity can be used to
screen chemicals so that they need not be tested in vivo. The
European Centre for Validation of Aliernative Methods (ECVAM)
has concluded that the transcutaneous electrical resistance assay,
SKIN and EPISKIN assays are valid alternatives (Fentem, J.H. et
al, Toxicology in Vitro, p. 483-524) . In addition, a peer review
panel for the Interagency Coordinating Committee on the
Validation of Alternative methods concluded that Corrositex is an
appropriate alternative to screen for acids, bases and acid
derivatives. However, beyond these corrosivity tests there are no
other alternatives for testing the safety of products for the eyes and
skin, he stressed.

Other test methods might be valid for certain chemicals and
products, but they do not apply across the board, and should not
be considered equally valid to in vivo testing for regulatory
purposes, Galson said. Industry often finds that it can use certain
alternatives in-house to evaluate some specific product lines, and
such uses should be encouraged.

"At the same time, the limitations of the alternatives beyond those
product lines also need to be kept in mind. Unfortunately, we are
not at a point where we can disregard the current in vivo methods
to evaluate eye and skin irritation and corrosion. We can begin to -
use screens for corrosion potential in some cases, but that is the
extent of our ability to replace the in vivo methods," he said.

John E. Bailey, Ph. D., director of FDA's cosmetics office,
commented: "It is our strong belief that, although substantial
progress has been made, some level of use of animal testing
methods remains necessary for ensuring that cosmetic ingredients
and products will not cause eye and skin irritation when used by
consumers.”
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In an April 16 letter he stated, "It is the opinion of the scientific
community arid FDA that no validated tests currently exist that can
completely replace animals in-these evaluations."

"Draize may be impossible to replace with a single test,” said
Sidney Green, Ph.D., a toxicologist with FDA's Center for Food
Safety and Applied Nutrition. He explained that because the Draize
tests three different areas of the eye, replacing Draize will probably
take a combination of tests, "but we've not seen that combination
yet."

The cosmetics industry has taken one step toward database
development - the Cosmetic Ingredient Review. its purpose is to
gather information from the scientific literature and from company
files on the safety of cosmetic ingredients and make this
information publicly available so that companies will know when
effective non-animal testing exist.

In June 1998, a special workshop organized by ECVAM was held
in the United Kingdom to examine possible Draize alternatives. An
international panel of researchers and scientists reviewed a
number of multilaboratory validation tests of alternatives. It
concluded, "Continued use of the Draize test is not due to a
shortage of potentially useful alternative methods, since more
effort has probably been put into the development of alternatives to
the Draize test than in seeking replacements to all other in vivo
toxicity tests put together. However, no test, combination of tests,
or testing strategy has yet been developed which meets all of the
requirements of the regufatory authorities."

FDA's Wilcox explained that for FDA to approve any alternative,
the test will have to produce resuits that can be reproduced in
other laboratories. In addition, data bases will have to correlate
historical animal fest resuits with new lab results. "Database
development and cooperation between FDA and industry is pivotal
to the process,” he notes.

FDA's division of toxicological review and evaluation is currently
evaluating two alternatives to the Draize test. One is Eyetex,
manufactured by Ropak Corp., of Irvine, Calif., a chemical assay
that produces opacity similar to that of the animal cornea upon
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exposure to irritants. The other is the use of vertebrate cell cultures
from humans and mice. But until alternatives have been
scientifically verified, the use of animal testing must be available
for new ingredients and new products, said Wilcox.
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Guidance on alternative appraisal methods for determining the eye
irritation potential of cosmetic raw materials (Japanese)

1. Introduction

Information on eye irritation potential is one of the required
components that must be submitted with the application for the
approval of cosmetic products containing new raw materials which
have not previously been approved for use in cosmetic products.
This is usually obtained by the Draize test, a test that uses rabbits.
However, due to concerns over animal welfare, it has been
suggested that alternative methods may be used if they are proved
to be appropriate as substitutes for the method presently
employed.

Several in vitro methods have been examined, of which some
have correlated well with the results of the Draize test. However,
non one test has been able to reliably predict the results of Draize
test over the full range of test substances. On the other hand, the
results of inter-laboratory validation studies have suggested that
some of these alternative methods can identify either non-irritants
or strong irritants, or both.

This guidance describes a scheme that uses alternative methods
in combination with the Draize test in order to reduce the number
of animals required for testing and minimize the suffering of the
animals without lowering the reliability of evaluation of the eye
irritation potential of cosmetic raw materials. Alternative methods
constitute only a part of the evaluation scheme. This is because
experience of the utilization of those methods in actual situation
seemed insufficient. As further test results are accumulated by
testing many cosmetic raw materials by both the Draize test

. method and alternative methods in accordance with this guidance,
revisions to the guidance may be necessary.

The appraisal scheme outlined in this guidance does not



necessarily require the same procedure for every substance or at
all testing facilities. The emphasis is on selecting the appropriate
method according to the purpose of the test, properties of the test
substance, experience and equipment available in the testing
facilities, etc., while taking into consideration the following points,
In some situations. the appraisal may only be conducted by the
Draize test.

2. Points 10 be considered in the appraisal of eye irritation potential
of cosmetic raw materials

As cosmetics are used in daily by ordinary people, safety of the
products is of great importance. Specifically, cosmetics must
demonstrate little or no adverse effects. Most of the cosmetic raw
materials are non- or weak irritants, but some of them demonstrate
significant irritancy. For the latter group, it is necessary to establish
the safe concentration range for their use in cosmetics. Cosmetics
are not intended for use in the eye. The risk of injury due to
accidental contact with the eye can be minimized by appropriate
treatment such as rinsing the eye.

3. Choice of alternative methods for evaluating eye irritation
potential :

The range of substances that can be examined by alternative
methods and the reliability of the appraisal depend on the
mechanism upon which the alternative methods are based and on
characteristics such as the sensitivity, reproducibility, correlation of
the results with those of the Draize test. Therefore, the method to
be employed must be one that has been evaluated objectively to
Characterize the above mentioned properties by appropriate
validation. Proper appraisal of a test substance is possible if the
method is appropriately chosen according to the physical/chemical
properties and the degree of irritation potential of the test
substance, as well as other toxicological information obtained in
advance.

A scheme to appraise eye irritation potential should consist of
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three stages. In the first stage, the decision to conducted the
appraisal by alternative methods or by the Draize test is made
according to the physical/chemical properties of the test substance.
When alternative methods are used, the non- and strong irritants
are identified in the second stage. Approximate appraisal of the
degree of irritation potential of the irritants is also made for the
other substances. In the third stage, the irritation potential is
appraised using animals for those substances which cannot be
judged as non-irritants. Information regarding the
physical/chemical properties of the test substance is also
necessary for the appraisal of data obtained at the second stage.
Depending on the equipment and experience available in the
testing facility, the second stage may be omitted.

Animal tests at the third stage must be conducted in a manner that
minimizes the suffering of animals. This may be accomplished by
diluting the test substance based on the concentration to be
formulated in the products and the results of in vitro tests.

4. Availabie alternative methods and points to be considered

A test method for which the applicable range, sensitivity,
reproducibility and correlation with the Draize test for appropriate
test substances that have been determined through validation
should be used. As an example of such a method, a cytotoxicity
test method may be used to examine the influence of test
substances on the viability and proliferation of cultured cells,
affording results such as 50% inhibitory concentration, IC50, etc.
(Note 1)

5. Scheme of Appraisal

First stage:

Determine whether the test substance can be appraised by
alternative methods or by animal test on the basis of the

physical/chemical properties such as chemical structure, pH,
acidity, alkalinity. if applicable, select appropriate alternative
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methods. (Notes 2-5)
Second stage:

Along with appraisal of approximate irritation potential, establish
whether the test substance can be classified as a non-irritant
(Maximum Average Score (MAS) in the eye irritation test is 0 <

and =95) using only alternative methods.
Third stage:

If the test substance has not been established as a non-irritant,
appraise the irritation potential of the test substance using the
animal test. At this stage, take measures to minimize the suffering
of animals, taking into account the concentration of the substance
to be formulated in the cosmetics. If the test substance is expected
to be at least moderately-irritant from information obtained in
advance and/or the test results of the alternative methods,
consider diluting the test substance taking into account factors
such as the purpose of the test.

6. References

1) Guidebook on application for the manufacturing of cosmetics
and quasi-drugs, Third Ed., Supervised by the Pharmaceuticals
and Cosmetics Division, Pharmaceutical Affairs Bureau, Japanese
Ministry of Health and Welfare, Yakuji Nippo Co., Ltd., 1996

Note 1)

Methods using cell lines derived from rabbit cornea (SIRC cells),
human uterus carcinoma (HelLa cells), etc. in culture medium
supplemented with serum generally provide high sensitivity and
good reproducibility. These results show a relatively good
correlation with the results of the Draize test. Using an appropriate
combination of these methods, identification and classification as
an irritant or non-irritant, and an approximate appraisal of the
degree of irritating potential are possible. Among other cytotoxicity
tests and artificial skin models, there are methods that can be used
for identification and classification of irritants and non-irritants.
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Note 2) .

A test substance classified either as a strong acid or a strong alkafi
with a pH of below 2.0 or above 11.5, respectively, is generally
considered to be a strong irritant when their acidity or alkalinity are
high.

Note 3)
A test substance showing strong irritancy or corrosive action on
the skin is also generally considered to be a strong irritant.

Note 4)

If a test substance cannot be uniformly mixed with the culture
medium in the cytotoxicity tests, the results obtained may not
properly reflect its cytotoxicity.

Note 5)
The applicability of cytotoxicity tests has not been confirmed for
test substances showing strongly acidic or atkaline characteristics,
or for volatile substances such as alcohol.

Note 6)
A threshold that is employed for identification of non-irritants based
only on the results of a cytotoxicity test should be set at a value
that minimize the risk of false-negative results. This value should
be higher than the concentration at which the test substance can
be regarded as non-irritant under any experimental conditions (for
example, when the IC50, in the cytotoxicity test with the culture
medium containing serum is higher than 5000 (g/mf}) or higher than
the value obtained by multiplying by an ample safety factor, the
IC50 value of a standard substance that has been clearly
established as a non-irritant.

Note 7}

Among the alternative methods, there are some such as
cytotoxicity test, in which the IC 50 value is greatly influenced by
the kind of cell line used and the culture conditions. In such cases,
it is desirable to appraise the validity of the test results by
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comparing the results with those of several standard substances,
including both negative and positive reference substances.

Note 8) :

A 10% polyoxyethylene sorbitan monolaurate (20 E.O.) (Tween 20)
solution is used as a reference substance for non-irritancy in the
appraisal of cytotoxicity of the test substance, and 10%
polyoxyethylene octylphenylether (10 E.O.) (Triton X-100) and
10% sodium lauryl sulfate (SLS) solutions are used as positive
reference substances. Appropriate substances are selected
according to the characteristics of the test method and tested at
the same time as the test substance.

The irritation potential of substances that cannot be judged as non
irritant based only on the alternative methods are evaluated as
follows by comparison with standard and positive reference
substances.

Practically non-irritant ; Substances with a higher IC50 than that of
Tween 20 (MAS around 0)

~ Slight irritant . Substances with IC50Q lower than that of Tween 20
and higher than that of SLS (MAS around 30)

Moderate irritant : Substances with IC50 lower than that of SLS
and higher than that of Triton X-100 (MAS around 50)

Strong irritant : Substances with a lower IC50 than that of Triton
X-100

Note 2) -

If a test substance is found to be a non-irritant on the basis of
alternative methods alone and will not be formulated in the
products at a concentration in excess of 10%, it may be appraised
as a non-irritant without animal tests. Animal tests are necessary
for substances which do not meet the above conditions.

http://hayato.med.osaka-u.ac.)p/index/societies-j/alt/guidance-e.html
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