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Table 4. The weight average of the Sl value and the variance component 72

Low-dose Middle-dose High-dose

Code Chemical S 7 Si T Sl 7

A Nickel sulfate 1.79 0.000 217 0.000 296 0.016
B Isopropanol 1.08 0.144 0.89 0.000 0.99 0.044
C Eugenol 1.79 0.169 3.05 0.049 4.20 0.201
D trans-Cinnamic aldehyde 1.24 0.000 2.46 0.017 3.64 0.000
E 2,4-Dinitrochlorobenzene 4.87 0.345 6.98 0.315 740 0.255
F Glutaraldehyde solution 2.1 0.787 3.60 0.864 5.99 1.661
G Methyl salicylate 1.27 0.008 1.25 0.000 1.31 0.000
H Hexylcinnamic aldehyde 1.82 0.073 2.83 0.006 4.14 0.231
| Lactic acid 1.25 0.000 1.90 0.000 1.97 0.000
J Formaldehyde solution 2.46 0.154 244 0.245 3.56 1.279

The variance component 72 represents the interlaboratory variance for the log-transformed Sl, which is obtained by decomposing
the total variance into the between variance and within variance by performing meta-analysis with a random effect model. Since 7
indicates variance, its value is greater than 0, and a higher value indicates greater inter-laboratory variation.

Table 5. - Judgement based on the Si values greater than 2 for LLNA:BrdU-ELISA and the referenced values for LLNA and GPMT/BT

inthisstudy -

Laboratory
Code Chemical LLNA GPMT/BT 1 2 3 4 5 6
A Nickel sulfate - + + + +
B Isopropanol - - - - = = + -
C Eugenol + + + + o+
D trans-Cinnamic aldehyde + + + + +
E 2,4-Dinitrochlorobenzene + + + + + + - + +
F Glutaraldehyde solution + + + +
G Methyl salicylate - - = = -
H Hexylcinnamic aldehyde + + + + + + + +
I Lactic acid - — - - +
J Formaldehyde solution + + + + -

dinitrochlorobenzene) were tested by all seven laboratories; it
was observed that the S| value of the inter-laboratory variation
was small and that the dose-response relationships were similar.
These results indicate that LLNA:BrdU-ELISA is a robust technique
using the revised protocol.

We did not change the criteria for the positive control in any
phase. Data were accepted only when the Sl value on the positive
control group was equal to or greater than 2. When the Sl for the
positive control was less than 2, the sensitivity of the test was
considered to be inadequate.

The cut-off value of the Sl was determined on the basis of the
prior examinations. During our validation studies, the value was
prespecified and was not changed. We did not intend to optimize
the value because the number of chemicals was too limited. The
sensitivity, specificity and accuracy in Table 7 were estimated
using the SI cut-off value, which showed high relevance. From the
above discussion, we derived the current recommendation about
the acceptance criteria on the assay as follows.

Final Recommended Acceptance and Positive Criteria

The target mean absorbance for negative control (vehicles) is
0.1-0.2. To set achieve these values, every laboratory should

decide its own optimal target volume of LN cell suspension in
advance. The values for the treatment groups are divided by the
mean absorbance of the control group to determine the SI
values for each treatment group. When the positive control pro-
duces an SI = 2, the data derived from the test substances that
are tested concurrently are accepted. If any concentration of the
test substance yields SI = 2, the substance is identified as a
sensitizer.

The phase Il study also presented certain limitations. First, the
results are representative of only 10 chemicals. The variance com-
ponent 7 represents the inter-laboratory variance for the log-
transformed Sl, which is obtained by decomposing the total
variance into the between variance and within variance by per-
forming meta-analysis with a random effect model. Since 7% indi-
cates variance, its value is greater than 0, and a higher value
indicates greater inter-laboratory variation. The chemicals used in
the present studies were selected from a wide range of chemi-
cals, and their skin sensitization potentials were determined by
the application of the LLNA method. Further, the precision of the
measure of relevance was low because only 10 chemicals were
tested by this assay method; therefore, even a difference in only a
single chemical would affect the sensitivity. Since the study dem-
onstrated the strong reliability of the assay, further assessments
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Table 6. - EC2 and chemical classification in this study

Code Chemical EC2
A Nickel sulfate 22
B Isopropanal -

C Eugenol 12.0
D Cinnamic aldehyde 22
E 2,4-Dinitrochlorobenzene <0.1
F Glutaraldehyde solution <0.1
G Methyl salicylate -

H Hexylcinnamic aldehyde 12.0
| Lactic acid -

J Formaldehyde solution <0.1

the EC2 could not be determined.

LLNA:BrdU-ELISA LLNA
Classification EC3 Classification

Positive - Negative
Negative - Negative
Positive 129 Weak
Positive 3.1 Moderate
Positive 0.04 Extreme
Positive 0.1 Extreme
Negative - Negative
Positive 8.4 Moderate
Negative >25 Negative
Positive 0.7 Strong

The EC2 for LLNA:BrdU-ELISA is based on the weighted average. The Sl values obtained for chemical E (2,4-dinitrochlorobenzene)
with LLNA:BrdU-ELISA were greater than 2 for all the doses; however, since the dose-response relationship yielded a v-shaped curve,

Although the weighted averages of the SI values were greater than 2 for all the doses, the EC2 and classification were determined
because the dose-response relationship exhibited a v-shaped curve.

Sensitivity Specificity
LLNA:BrdU-ELISA vs GPMT/BT 100.0% 100.0%
(6/6) (3/3)
LLNA:BrdU-ELISA vs.LLNA 100.0% 75.0%
(6/6) (374)

based on the referenced data.

Table 7. Sensitivity, specificity, accuracy, positive predictivity and negative predictivity in the study

For LLNA:BrdU-ELISA, the judgment was based on the weighted average of the Sl values. For LLNA and GPMT/BT, judgments were

Accuracy Positive predictivity Negative predictivity
100.0% 100.0% 100.0%
(9/9) (6/6) (3/3)
90.0% 85.7% 100.0%
(9/10) (6/7) (3/3)

using other known chemicals should be conducted in other
studies.

Another limitation is with regard to the quality of the data. It
was extremely difficult to ensure complete compliance with GLP
in these studies. However, although the experiments involved in
the studies were not conducted in complete accordance with
GLP, the format file for data recording of individual experiments
was devised at the planning stage of the study, and the data files
collected for all the experiments complied with this format. Fur-
thermore, since all the data used for the analyses were based on
the database, if required, we can provide for review the database
regarding the BrdU labeling index obtained for the individual
animals with the standard protocol that was used.

Many researchers have provided considerable evidence for the
reliability of LLNA. Several inter-laboratory studies on LLNA have
been reported, but they did not necessarily employ the same
protocol; additionally, these studies were conducted by approxi-
mately five experimental laboratories (Basketter etal, 1991;
Kimber et al., 1991, 1995, 1998; Loveless et al., 1996; Scholes et al.,
1992). On the other hand, limited evidence is available for the
reliability of LLNA:BrdU-ELISA. Since the methods involved in
LLNA:BrdU-ELISA and the original LLNA are essentially identical,
the results of our study, which tested coded chemicals using a
standardized protocol, provide adequate evidence in support of
LLNA:BrdU-ELISA as an alternative assay method to original
LLNA.

In conclusion, this study provides valuable evidence for the
reliability of LLNA:BrdU-ELISA. Unlike LLNA, LLNA:BrdU-ELISA
measures the BrdU incorporation. It is a simple method for mea-
suring the BrdU using ELISA and it yields quick results. In addition,
this method assesses cell-turnover with the same endpoint, lym-
phocyte proliferation, as in the original LLNA by measuring the
incorporation of the thymidine analog BrdU using ELISA. Thus,
the principle and study design of the LLNA:BrdU-ELISA and the
original LLNA are basically the same. Taken together, these facts
indicate that the LLNA:BrdU-ELISA is a promising new version
LLNA.
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National and International trends of 3Rs in animal experiments
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There is slow, steadily progressing the movement of 3Rs (to
Replace them with non-sentient alternatives, to Reduce to a
minimum the number of animals used, and to Refine
experiments which used animals so that they caused the
minimum pain and distress) of animal experiments in Japan.

The Japan Health Sciences Foundation established the Center
for Accreditation of Laboratory Animal Care and Use in 2007.
With the purpose of assessing and verifying compliance with the
“Basic Guidelines for Proper Conduct of Animal Testing and
Related Activities in the Research Institutions under the
Jurisdiction of the Ministry of Health, Labour and Welfare
(MHLW)", the objective of the center is to promote the optimum

enforcement of scientific animal testing. Other Jurisdiction
systems have been established by successive in Japan.

On the other hand, MHLW created the Japanese Center for
the Validation of Alternative Methods (JaCVAM) at the National
Institute of Health Sciences (NIHS) in 2005. JaCVAM has promoted
the 3Rs in animal experiments for the evaluation of chemical
substance safety and established guidelines for new alternative
experimental methods through international collaboration for 5
years. Many Japanese colleagues have supported JaCVAM
activities by performing validation studies and peer reviews and by
providing regulatory acceptance for new alternative experimental
methods. Furthermore, we must push forward with international
harmonization efforts in accordance with the International
Cooperation on Alternative Test Methods (ICATM) framework,
which was organized in April, 2009. We think that developments
and continued activities of these centers are key contributions in
3Rs.

We expect these Japanese activities may contribute to the
International harmonization in 3Rs.
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EFTILERLETAEESHE N, EREZTDOBSICITITS
(Integrated Testing Strategies) & U\DEIESICAEL). Read-across
EVWDOEEMEBROAE. BEEMMERE (QSAR : Quantitative
Structure-Activity (Z7=(3 Affinity) Relationship) 7E&ED in silico

OB, REZEZBEEIZ2EEHENEEINTIVD, 1tDE

DEE/BANEICIIREBECLIEEHZEAET D, =DICH
BEMEZDIIONT., BEFHMEZTROONTHSY . EBMEER
EEMICEO>THWARIEE SR 2,

2. FRKREENHEESINTE. X, BRERIEEERE
(OECD:Organisation for Economic Co-operation and Development)
TRANAARSAVREIZD, BlIFANSNDHICIE 10 ED
BB EELNTSHY. TNETEBYDAETIZ 2017 FXTIC
I3ZLDFHREBREEABTER . FREABEIIROONDE
DI, LZNEEDZEE - RILDBRTHY. KENE—EET
70 FTREBREOEBICANTIE. SRBFOEMRICLN.
EHEECERE. ERESEORSTEEICERINAITES
BWASTHD, £IT. BULEREBECDLTIE, BEFEER
FEDMEEIZHE (performance standard) (CE DV F—2 3
NZELY . REACH Df=®IC "B HEZRBETERT S
me-too /N F— 3V EWDARMERENTILND 2,

2.2 REICHTDEE
T A BICHNTIE. REEWIT Animal Welfare Act 2, 1)
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CEREORR

1. AEBEORELDBIZ

52E#% (3 Health Research Extension Act CREISNTLVE S, =

SZEEIMFET N7 I — (NAC: National Academy of Sciences)
BTORBEIMAZEHE (ILAR : Institute for Laboratory Animal
Research) W"BEHREFTOZEEZIIT. ERIYWOBESLOME
BICETOEHMZFEL. ERIVPIUBMERDOMBIE - B2

MEEXEEZRLTND Y, DEDISERRIE. BEISEN,

2L, ZOFEMRIIRESELOTIVD, —BRELEESL

BEMORITH D, BEZMIBOLIA RS54 TlE. BER
DFENIDEUAY ILAR DIEH T, RN EZAETIHE
AR EBMBUOHERELTEDSNT VD, Fio. gt
L7z AAALAC DEREREES EEEBLWEDNTH D EEINTIS,

23 ERRARE
CDELOLEHMEEDIRIIMAFTEENSZEEH Y.
OECD. ERE#FEHE (OIE : World Organisation for Animal
Health) . HX EU EEREHIAFEIESE (ICH : International
Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use). EIEEZES
DEARDRBEEHNORBMICBIT2EERHBHSHE (VICH:
International Cooperation on Harmonization of Technical
Requirements for Registration of Veterinary Products) . {L¥fSE
B2 48 %) = 2 (ICCR : International Cooperation on Cosmetics
Regulations). EIRFEE/LHEE (SO : International Organisation
for Standardization) 7% £ DRF ICEEH D ERBABBICSNTE

ICEITSFRBZEL TS, INoDHR T, OECD Tld. &
RESNDTAMARZAVRIZIIRDIBEARYATND
ZEBEEATHI D, REEVPENERTCLERORREHEAS

HEREAA RS VAR TS, OIE DEBREMEWMETIL.
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MEEICERHYEULICETDIENEREHSLTLD D, ICH
Tld. BMEBRBEROTEEE T —VD—D2&ELTHIFONT
B, invitro EBROZBHRE I LT DTIEHDH. BATD 2,
LEmBAMEZEAMRWNVICCR & Id. BEEE@%. XEEEXRRT
(FDA : Food and Drug Administration), /17 ¥ B4 % (Health
Canada) BLUMMNESSREEERBICLY 2007 £9 BIZE
USNALERRFIDEHODERNERNEETHD, ZNEMK
HEEBEND—D2E LT, EU DEBMMERSIBICERNICENT S
e, MEE@ATDREETFMENREE] HBIFONTND 2,

24 KBEOR-HOEEEE

REEORREDHF T, LEMNEZOREUEBOLELICITER
BREBIL—ILAESNTIVD, INAT2005 FICETINE
OECD /¥ 2AXZE (Guidance Document : GD) No. 34 T&
29, ZOXEDRICIT. S, MRERENVLELSNDIBS
DN F=2a PEZEFTMICEHTDFIR. FEHNRHENT
W\B, T78hB. B2IIRT LD, MBEBENRELSN
DICINUTF =23 B =EFTM. ??HB’JE;LJ\J’LODT_&)U)E
BRI NTEN, £EZ3A B1ICRT LD, /Y
T3 PE=EMZzERTHEEOTCEH. EEECPERE
DIERICE2DBEZET D, TLTPNUF—2 3 VDOEMP
EFEESDOBEIC ;t/rj/\'jﬁ Zl, BEZFFMIHNTE
BL2DEMARNDER. LNERIIEZTOFIEEEZTRTDIHNE
hHd, EIT. ZOHAF 2 ZAUIHKILE. HRZHIT/N F—
3BT —HBRIIENIZ, 1990 FXITKETIE NICEATM (The
National Toxicology Program Interagency Center for the
Evaluation of Alternative Toxicological Methods)/ ICCVAM
(Interagency Coordinating Committee on the Validation of
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B2 [RNEHBRENTESET

Alternative Methods)®?, BRMIZ (3 ECVAM H3&iI= /=2, ZTh
SDEVT—DRENIFNZFNEEZETRES N TS .. REEA
DBESEFR <2 EEDHTINVD, THIT. ENT 2009 EICISEERD
ETTZINHENYTF—2 3oy —n8rchiz. WhEh
FEBNEN) F=2 3 eI —BROBEITTH D, 2hd
T —DREZEITDERLH Y. 2009 F 4 BICITRNEEBE
HIEBEE (ICATM : International Cooperation on Alternative
Test Methods) H'ERIIE NP, KBEEZOBEICEEBACEEH
HEHONT VD, ZDICATM AR N/ERIS. BohizA
B - MENLEROP. ZnNENOE Y- EELRESER
7. REBEMREZMETDZEICHD.

fer2. BRRD Y Z—IEKE D Alternative Research & Develop-
ment Foundation®®, CAAT (Johns Hopkins Center for Alternatives
to Animal Testing) *” 4> EU (D& EDEF9#E3 FRAME (Fund for

&1 2001 ELRERI L -EHRER 3R L..Eﬁ'é'é OECD 7R bHiA 1‘74/ (TG)

the Replacement of Animals in Medical Experiments)®®, NCA
(Netherlands Center for Alternatives to animal use)®. NC3R
(UK National Center for the Replacement, Refinement and
Reduction of Animals in Research)*? 4> ZEBET (German Center
for the Documentation and Evaluation of Alternatives to Animal
Experiments)*), EPAA (European Partnership for Alternative
Approaches to Animal Testing) 2 & (\D & S 7SR & DB RS
’(‘Jf’égiigﬁﬁﬁn%ﬁé%?fﬁ%:bth EHABEERREOBED
EDZLERALTEMRELESTE,

25 REEHICEATDIENROEY tHA

2004 =PI, Z2LDREBENOECD TTAMIA RS1 &
LTBOONDEDITHE DIz, R 1ITRTEDIC, 2001 ELRERIC
DOONI-EMMRED IR (BT DHBEERT, JEMEHEE 9,
BEERBR“OILRETHD,

1EHERORE & ZRICAN., 2008 E£IZld. ZDDOBFIRIFIEE
BDHA RSA4 VRN OECDICREHTINED, —DIIEERRTE
TV EPISKIN ZR L \fz in vitro R BRI BIMEER T H D, ECVAMF
ZHEZEES (ESAC : ECVAM Scientific Advisory Committee)
MDEREEER T, EU NS OECD ICEHEE Nz, 512, ESAC
(F L DIBERE T 7 /L EpiDerm ° SkinEthics & €©35EL 49, T
SEEDE. 2010 FICTRA MM RS54 No. 439 & LTERE
ncL\ad 9,

#BOZDITER R R EEH B X B IEBCOP (Bovine Corneal
Opacity/Permeability Assay : 4 #EHBEREEHER) HSXUICE
(Isolated Chicken Eye Assay : BREHEIKAR) THD. LV\Th
DEEM  BORRMEERETEDHEE LT ICCVAM 1'oiR
FEEN%O, ECVAM £EB5EL 725, TNoREBRIRFINDEST
2009 F 9 BICOECD TA MHA RS A & D129, FESTII.
INOoDEMICKREZNLTEZESE. SORBIEEZFTMEL L
SEWSHAT AN REIRTHD P, E5IZ. ECVAM TR
RHMEHBORBEE LT, BRICERSN/I-HERESHHER
(Z21— b2y R HEER. RIEKEE, EXMERES IV
NYAOVA7 4 AOX—5—DEHE) ODEBERNL/N)TF—23
27%&1TLN, ESAC (2009 F£7 B, EXMEMHARSIUY A
074 AO0 =5 —HBERENGERTRIELZM, Ih
SOEBRIEI. OECD TR MM RS/ ELTREENDZE

Method ke Internatlonal Acceptance

"Method .| International Acceptance

CORHOSITEX Skin Corroswlty Test OECD TG 435 (2006)

EpiSkin Skin Corrosivity Test

(
OECD TG 431 (2004)
(

EpiDerm Skin Corrosivity Test OECD TG 431 (2004)

SkinEthic RHE Skin Corrosivity Test OECD TG 431 (2004)

EST-1000 Skin Corrosivity Test OECD TG 431 (2004)

Rat TER Skin Corrosivity Test OECD TG 431 (2004)

Updated Murine local lymph node assay (LLNA) for | OECD TG 429 (2010)
skin sensitization (20% reduction)

Reduced LLNA (rLLNA)
Nonradioactive LLNA protocol, LLNA : BrdU-ELISA

OECD TG 429 (2010)
OECD TG 4428B (2010)
OECD TG 442A (2010)
OECD TG 425 (2001)
OECD TG 487 (2010)

Nonradioactive LLNA protocol, LLNA : DA
Up and Down Procedure (UDP)

In vitro micronucleus test

In vitro reconstructed human epidermis test methods
EpiDerm, EPISKIN, SkinEthic RHE

OECD TG 439 (2010)

Fixed Dose Procedure (FDP)

OECD TG 420 (2001)

3T3 NRU Phototoxicity Test

OECD TG 432 (2004)

Acute Toxic Class Method (ATC)

OECD TG 423 (2001)

Bovine Corneal Opacity and Permeability (BCOP)
Test Method

OECD TG 437 (2009)

Inhalation toxicity - acute toxic class method

OECD TG 436 (2009)

Isolated Chicken Eye (ICE) Test Method

OECD TG 438 (2009)

Stabley transfected human estrogen receptor-a

OECD TG 4 55 (2009)

transcriptional _activation assay for detection of

estorogenic agonist-activity of chemicals
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Human Estrogen Receptor-alpha Transcriptional Activation
Assay for Detection of Estrogenic Agonist (STTA) NO.455 /172009
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FESNTLND D,

BYUBLICEDN. IhoElBEOREEIZA TS EDIL.
EUDKEICBITDAREETH D, EPAAENDHIFEEER
HEEZHLEOHEEICT, Bt)BEZ BERORMBEEL T, K
BAOBECNITF—2302MEL. R2ETMOIZHDRE
FEOTHICEDEREDAFEEERLTINVD D, /. BNEE
E1#%= (Humane Society International) MZIBEEEMENS
@, [WETEH. INSEFESICKY EUTOE 7 RDARZIENE
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ENTHY. =5(Z AXLR8 (accerate) &L\DE=FITMICLY.
MRAEESINTND D,

—7. KEICHNTE, NAS (3 21 tHICDBHEREDORT. "8
BRI in vitro REBOFE IS, £ bOEMZICE DU\ oHRE™SF
DATLEBETIEMENZHEMEEICL. FROICIE. R
BEEEICLAT77O-FICEY., HNEBROLELEZBRTE
AhELNELNY EBRRTND %,

ThoXKESMHE TOY S L (NTP : National Toxicology
Program) |CKWERSBLIU/N) F— bEn/cERARIIEYRE
ERD 3R EHEEICT D, NTP DO— KV JDiEE & REREIL.
BRRUBADMEZRX(LT D7/, ICCVAM EDHBABIUR
FERTERRTNE®, =5, KEREZE (EPA:
Environmental Protection Agency) . X B IRE R R ZH R
(NIEHS : National Institutes of Environmental Health Sciences) .
KEFEHFERA (NIH : National Institutes of Health) /XKE & h
4 ) INFRFRER (NCGC : NIH Chemical Genomics Center) S& U
FDA BEHT\D ToxCast & \D O 1o MTIL %, {LEYE
DY ZRTFADI=DODY—ILELT. NARIW—TY 82T L
ERELTI\D, I, EPA DERETIZ. 1) FEROECEMED
20— Z IR BEIBMMTDOIEODOEERBRISEHROFE. 2)
) 27 MICHITDEERBIEROFIAE. 3) HMiBIEEEREEL
Thd,

3. BERDENE -2-
TT. BAKDORENISHROBRZEELTCEWWEZAT,
£5—E. BERO#FE. HICKREBEIIBILLUTHBLTHEREL,
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3.1 BFXHYRBRKBEZES0OEHH

HAESMEBRREEZEEO., BIUSNT20FZBADHER
THHTHILTNI-DOREBEICBITDEETHD, CNET. H
FTHRRBME. RERBIE. BIEKE. XBUERTEOREER
[CDNWTNNUF—=2 3 OE=EMMEToTCELD, Ihod
RABELNILDENEDTH Y. BRRTOFHEIIS

2007 EB8RICE6OEREMEBNRNEEZEE (6th World
Congress on Alternatives & Animal Use in the Life Sciences :
WCB) ®, 2008 F£2 BIZWCB 7#O—7 Y THNWTNERRT
BEL 0. HERERTORY LA EIZBERDEEICNT DE
BRZFHEAS . REORBEERO My TLANVITENED
THDIERLTIND, 2L, BERAS. BRIGERDOKE
ERRDOFDICIENEL. 2T, ZDBERIIERASIEL. &
WREZBREORMZREREN S, ZOHEMEFBLT. #RO
IR ESEDEWDHBARITTLNDEDTH D,

3.2 REZEDHDHEE

FRADE# Bk, BERICBVWTEHESRZ PEMHDEIREIC
DEA DB CIINERBEEDRE - FHAD /I, 2005 F 11
BIlEIERRBRFEMFARN ZREHEMHEARARE SF—R
ICHRREBETHAENRILES NI, TOBEDEHD—DN
RF T RERZDFAENDEE TH D, COEBZH~T
JaCVAM (Japanese Center for the Validation of Alternative
Methods) EMEATUVD ™, JaCVAM DEENERIE. 1) BAEICH
(TDEMERD 3R DER. 2) ERBHAZERLUIHRENER
REEDRENTH D, ZOHABERILEDHOEFER 3 ICR
T, RBEBIINUT—23r, D—F 007 E=EF
MDHEBZBRL. ZNOORSEEZF . THHEZEANGEME
ZT0 RELICREOBNWEREETEERBICERL TS,
BRGNS, JaCVAM IEBRRDEV F—DE SIRENBE[ITA
B9, XEREEHTIIE . LD, ICATM DEEA /\—
ELTEBRNGEFSIU. Z0OFEMMIEISI. Inid. BEAD
ERBFIIHITDEBNDBEAXRE DS LEBRALTND, B
HICEx . BEREORE - R, N F—23 U ADS5EIZH
EAIENTHY ., RRRTIIMREBILEBL &L, KEERAR
DOINEZFHFSEDNSELBEL TS,

3.3 JaCVAM OD3EEp

3RDEBEEICIEZ D78, JaCVAM Tld. BRI, B8
RN, BIEE. XEURBLEORBEICDONT. BERED
N F—=2 a3 PpE=ZZFMEERL TE. INZETJaCVAM
DERBL. TRICERELERBEER2ICTED, /-0 BRE
BELTWA/NUTF—2 3 0&R3BICEEH LE. THODERIT
JaCVAM IR—LNR—JTEREFHLTHY . BFIBEHREAFLT
IZLY, UTFICIIES, KELESHHDEEMEREERBNT
ERSR
1) BEM. REREMERER

BEMHBOREZE LT, BXREDIEERBET L Vitrolife-
Skin MIEX 4% JaCVAM SHESEAEREEL /1= 79,

T, RERBERBROKREEE LTESAC ICKYURIEIE N
IBERRKRETIVEPISKIN [CDUT “2, JaCVAM R BRI SEE
EX1H ESAC DFREAEZRER L. JaCVAM FHESEAEREE L /-
M, —7F. BREDIEERKET /L LabCyte EPI-MODEL (%%
# J-TEC) IZDUL\TIL ™, 2008-2009 E(ZHAENPEERE LS

JaCVAM SHliSEIC K D TR S - BB EE

' Test Method

1 In vitro skin corrosion testing ' Vitrolife-Skin, EpiDerm

2 The Bovine Corneal Opacity and Permeability (BCOP) Test Method for

Identifying Ocular Corrosives and Severe Irritants

3 The Isolated Chicken Eye (ICE) for Identifying Ocular Corrosives and Severe

Irritants

4 Skin sensitization assay, LLNA : DA

5 Skin sensitization assay, LLNA : BrdU-ELISA

6 In vitro skin irritation testing : EPISKIN

&3 JaCVAM A'ZEBRICSMLTLDEBRNU F—2 3 VR

o HERE | RTFERGH | ShnhEs =] N
BEEMER 2011 R 1473% (N, BZ& | OECD 7 2 b
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HEMER 2011 & RE (FXTE|ICHAAFS
ROS 7w tz4 ") A
RBE/EEER 2011 & 4 KEE% (M. B2 | EU SREE
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Table 1 : Japanese standard series

Table 2 : Hair-care series

Allergens Conc./veh.
Cobalt chloride 1% pet
Nickel sulfate 25% pet
Potassium dichromate 0.5% pet
Thiuram mix 1% pet
Black rubber mix 0.6% pet
Mercapto mix 2% pet
Caine mix 7% pet
Neomyecin sulfate 20% pet
Balsam of Peru 25% pet
Rosin 20% pet
Fragrance mix 8% pet
Dithiocarbamate mix 2% pet
Paraben mix 15% pet
PPD 1% pet
Lanolin alcohol 30% pet
PTBP-FR 1% pet
Ethylenediamine 2HCI 1% pet
Primin 0.01% pet
Urushiol 0.002% pet
Thimerosal 0.05% pet
Ammoniated mercuric chloride 0.05% pet
Formaldehyde 1% aq
Kathon CG 0.01% aq
Gold sodium thiosulfate 0.5% pet

PPD: p-phenylenediamine

PTBP-FR: p-tertiary-butylphenol formaldehyde resin
aq: aqueous solution

pet: petrolatum

LV % 26 BICEEA L7z (Table 2, 3).
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Allergens Conc./veh.
PPD 1% pet
PTD 1% pet
2,6-Diaminopyridine 1% pet
m-Aminophenol 1% pet
m-Phenylenediamine 2HCL 1% pet
o0-Aminophenol 1% pet
p-Aminophenol 1% pet
Picric acid 1% pet
Pyrogallol 1% pet
R-225 (Solvent Red 23) 1% pet
p-Aminoazobenzene 0.25% pet
Ammonium persulfate 2.5% pet
Ammonium thioglycolate 1% pet
Cocamidopropylbetaine 1% alc./aq.
Glycerol monothioglycolate 1% pet
o-Nitro-p-phenylenediamine 1% pet
Resorcinol 1% pet
p-Toluenediamine sulfate 1% pet

PPD: p-Phenylenediamine
PTD: p-Toluylenediamine
alc./aq.: alcohol/aqueous solution
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Table 3 : Cosmetic series
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Table 4 : Positive results for cosmetic series

Allergens Conc./veh.
Salicylic acid ester 1% pet
Benzaldehyde 5% pet
Benzyl alcohol 1% pet
Citronellal 2% pet
Benzylcinnamic acid 5% pet
Eugenol % pet
Qil of eucalyptus 2% pet
Qil neroli 2% pet
Oil of laurel 2% pet
Qil cedar 10% pet
Oil of cloves 2% pet
Oil of peppermint 2% pet
Salicylaldehyde % pet
Venice turpentine 10% pet
Vanillin 10% pet
Amyl cinnamic aldehyde 1% pet
Coumarine 1% pet
Cinnamic aldehyde 1% pet
Cinnamic alcohol 1% pet
Geraniol 1% pet
Hypericon oil 0.5% pet
Hydroxycitronellal 1% pet
Isoeugenol % pet
D-limonene 2% pet
Oil of rose 05% pet
Oil of rosemary 05% pet
Oil of lemon grass 2% pet
Oak moss absolute 1% pet
Oil of lemon 2% pet
Oil of bergamot 2% pet
Oil of cinnamon 0.5% pet
Lanolin as is
Y-204 (Solvent Yellow 33) 05% pet
Turpentine oil 10% pet
Propylene glycol 5% pet
Jasmine oil 5% pet
YlangYlang oil 5% pet
Sandalwood oil 2% pet
PAN (phenyl-azo-2-naphthol) 0.1% pet
R-202 (Pigment Red 57) 1% pet
R-225 (Solvent Red 23) 1% pet
Ester gum % pet

Allergens Cases (%)
Balsam of Peru 3/55 (55%)
Y-204 (Solvent Yellow 33) 1726 (39%)
Fragrance mix 1/55 (1.8%)
Lanolin alcohol 1/55 (1.8%)
Paraben mix 1/55 (1.8%)

Table 5 : Positive results for hair-care series

Allergens Cases (%)
p-Aminoazobenzene ’ 3/8 (375%)
p-Aminophenol 3/8 (375%)
o-Aminophenol 3/8 (375%)
p-Phenylenediamine 2/8 (25.0%)
p-Toluylenediamine 2/8 (25.0%)
m-Aminophenol 2/8 (25.0%)

Table 6 : Number of patch-test-positive cases for
cosmetic products

Products Cases

Hair dyes 2
Lipsticks

Creams

Sunscreen creams
Shampoos

Makeup foundation
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Table 7 : Positive reactions to skin-care products

No. Age Sex Lesion  Positive products  Use period Positive allergens Remarks
1 33 Female Face Sunscreen cream 1 month -
2 48  Female Face Sunscreen cream 1 month -
3 51  Female Face Cream A few times =
DGS,
. Neo-Medrol® EE ointment, .
Cosmetic essence . Hair dye
4 57 Female Face . 1 year Gentamycin sulfate, ..
2 Lipsticks . . dermatitis (—)
Fradiomycin sulfate,
Balsam of Peru, PPD,
5 26  Female Face  Makeup foundation 2 months

DGS: isopalmityl diglyceryl sebacate, PPD: p-Phenylenediamine

Table 8 : Positive reactions to hair-care products and hair dyes

No. Age Sex Lesion Positive products Use period Positive allergens
PPD, PAP
6 58  Female Head Shampoos A few years .
p-Aminoazobenzane
7 26  Female  Face, Neck Shampoos 6 months —
PPD, PTD
PAP, MAP, OAP
8 61 Female Head N.T. Unknown o-Nitro-phenylenediamine
m-Phenylenediamine2HCI
p-Toluenediamine sulfate
9 63 Male Head N.T. Unknown PPD, PAP, p-Aminoazobenzene
10 26  Female Arms Hair dyes 1 year PPD, OAP

PPD: p-Phenylenediamine, PTD: p-Toluylenediamine, PAP: p-Aminophenol,

Aminophenol, N.T.: not tested
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B PT : &0, BERT7T VLY VAT 5N
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Fig. 1 : Clinical features of case 4 with contact
dermatitis due to both a lipstick and a moisturizing
lotion including DGS.

Table 9 : Screening patch test results

Materials Conc./veh. D2 D3 D7
Lipstick A as sold ++ + +
Lipstick B as sold ++ ++ ++
Moisturizing lotion as sold ++ ++ +?
Neo-Medrol® EE ointment as sold - - +
Gentamycin sulfate 20% pet. + + et
Neomycin sulfate 20% pet. + b et
Others - - -
(ICDRG)

B

Lipstick A Lipstick B - Moisturizing lotion

Fig. 2 : Positive patch test reactions to cosmetics
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Table 10 : Patch test results of DGS

Materials Conc./veh. D2 D3 D7

20% pet. ++ ++ ++

10% pet. ++ ++ ++

DGS 5% pet. ++ ++ ++

1% pet. ++ ++ ++

0.1% pet. ++ ++ ++

Others = = =
(ICDRG)

20% pet.

1% pet.

10% pet.

0.1% pet.

Fig. 3 : Positive patch test reactions to DGS present in lipstick B (case 4)

, 2HEEOOA L RBBOB S PT & HifT L 72,
OB DGS 2$20%, RIBWIC3%EEFN TV
7o, REERBREZMEFTTS2EHTDGS IZoW
T 20%, 10%, 5%, 1%, 0.1% DFmRFH] =R
L, BifF L7228, Z&pFlix DGS 0.1% peticBWTd
RS E 2 L7 (Table 10, Fig. 3). —7, O#L
ADEGPTIZTRTEETH - 72,

RSB LS BEREEEL-OM, RIEBHK
ENHEOERERIE LS A, ERICEROK
BITBR L 72,
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fEBIO @ 635, Bk

F R :EREFEELSEBCOTTORE,
AR - i R&z i Lo

B % YERONZADEET,

BRE  BEMH»S, FICHHEZROTW . £
D%, BERICEEEAL, EEIC#EBREZ LTz,
2007 £ 10 A FAIC, BEJE TSI TLE AR DM
DEGPDE LI hH, TOKRAHEDNS, HIBIHE
AEEIAHRPHEA Lz FOBRILICESTES
ISR L7272, 2007 11 AiCUB 2228 L7
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Fig. 4 : Clinical features of case 9 with contact dermatitis due to hair dyes

Table 11 : Screening patch test results

Materials Conc./veh. D2 D3

PPD 1.0% pet. + +

p-Aminophenol 1.0% pet. + +

p-Aminoazobenzene 0.25% pet. + +
(ICDRG)

p-Aminophenol

p-Aminoazobenzene

Fig. 5 : Positive patch test reactions to hair dye allergens at 72 hr (case 9)

(Fig. 4), BEIZ, YHEDONSZDEEF V)R
=1\, 10 FE/2»S5 AL, 2EBEETELRDE L
TWwiz,

B OE: BfdefcERHAR L cEDh, B’
H, HEMIERL, BMLVWEAZLED ALK EZ,
KEERBD /2, FED ORI TRES
DOFLBE, B, HEzTERD,

MZEMRER L Ak, BCHEDOREMH, WBC
16.6 x 10°/ ul, CRP 29.2 mg/dl & #&HEKic D b
AP0 T/, BREBHOMAREET
Staphylococcus aureus, Streptococcus pyogenes i
H L7,

A7) ==y 7 PT: RBHOF—T VT A MR
BEOREIRONT, T TE 2o/ £ZT,
ANTTABET LMD PT 2Mifi Lz 25,

PPD & Z DR EEU AW ICREE D7z (Table
11, Fig.5)s .
BREBEE ATV AOFHERIEL, A70A4
Fet7z A RHHEOSME, AT FEOHHA
X DEBIEBEL . BRERE &S, LT
PT I2BWT PPD & ZOHMLEW /% RO
=2 L, NT YA K BB R R G
EEBLIEBW Lize T2, AT 54 OEMEAL
PTIZ R, EFICEABERD, REFIZ N
TY AL HEMEEREERE L, BEIIK
i, BROVLETHY, BETPTICL VR
TEELHEB L AT 5L 2l LEROBERIZR
Vi
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Table 12 : The variance of patch test results with cosmetic products

Number of patients

with positive reactions Number of positive reactions
Years Number of patch tests . .
to cosmetic products to cosmetic products
(proportion)
1992~1994" 145 69 (47.6%) 87
1995~1997” 236 80 (33.9%) 163
2006” 56 17 (30.3%) 19
2007 61 10 (16.4%) 16
@
1992~94 Shampoo (25) Cream(16) [Foundation (15)|Lipstick (12) (6) :
(n=87) | i
/’/ =
1995 ~97 //// //7/
tomi63) (38) @®|®] 0s
S/
/S
2060 ) @ || @
(n=19) 1
\\ \\\
\\ ~
2007 ) @
(n=16)
0% 20% 40% 60% 80% 100%

Fig 6. Reaction-causing products from 1992 to 2007.

£ = RIS 2 AL B DT 2B Ae L 7272012 2 o 72 ex-
) cited skin syndrome DT fetk, & E o5 DIEEDH

CHETHEHRTIE, 1997 SEI128AKSY, 2000 4E12 Do WEENE, BETHoHL DRGHVEE SN
BRSY, 2008 FEIMET S SEHMIC X B EAE HTLIZEV R BEEMENEL, TOLEDE

BRIZOWTEFLOTHRELTE7: (Table 12), BARBIOERT LIV Y Tholzu gtk L0E 2
SEOPT HBHERBOARTIRIOFAFY v &~ bh, SHEEREPLETSH S,

7=, UV 2 ) —ABZNTN 2P THRE TH - 72 DGS EREMIEL, OE*RETIMELL

F7, RBZY -4, REBHE, O, 777 —¥ 3 TI9M FEICHARTHE SN, HEZOLLINZS

U, ANTFARENENLIBFTH o7 SHEED VoI U TFAN Vo, ERREEICLEHE

7z 4 BOEmET, O, HEEGEOEGERF L NTWb, DGSIEFA VRN IFUVEBEOI ATV

HEOBMERZEBDTVE, —F, EFEREERIZ, (Fig. 7) T, REEEEIETET, 7FEFKE

2006 SFITHEMLTH Y, RFEBOLSHILIZL > TS Wi EERIEED D %, RIRRIRICEN -
| BN SFE S 7223, 2007 FZFHER = 30 7% FRTH 5% DGS I & % HEfilpz M 4213 1999 4R

» o7z (Fig. 6)o #EFEEZTHS Suzuki 57 A5 1 Bl 7 HwEHE, B

2007 4E13845 PT % 1 BICHEIT L, 1 MO DA EFTICHBAZEOTITABPRESNL TV,
BERBEE ICE TN TV DGCS BERT LV B B 5] Tl OALH o DGS O EE AR 20% T, R
FUTHLLEBETE . —F, OMARRAY Y — BHH D DCS OMAEEIZI3I% THo 2 &

VI PT ClHETHo 22 b oF, Mam b, REEERELHRATAHIENT, REZ0.1%
PTRIRTEETH o7z, TN, OFLA DN ~20% pet. T TIER LAEAT L7225, 0.1% pet. T®
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