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Table. Representative histopathological findings in the kidney of male rats orally treated with chemicals for 28 days

B4 28 HHRER ARG LT v FEIRIZ I T 21K B 7 p B

chr of Increased Result of chcncra?lon/ Regenerative Inflammation, Fosinophilc Karyomegaly

animals necrosis tubule . .. granule

examined y-H2AX Ames test @, +, ) (& +, +4) interstitial (+, +) 1) )
Control (total) 69° - N/A 0 6(6,0,0) 7(7,0) 0 0
Renal carcinogen Abbreviation
1-Amino-2,4-dibromoanthraquinone ADBAQ 5 + + 3(3,0,0) 5%%(3,2,0) 2(2,0) 5%*%(5,0) 0
1- Amino-2-methylanthraquinone Disperse orange 5 + + 1(0,1,0) 4% (0,1, 3) 3(3,0) 0 0
Aristolochic acid I AAI 5 + + 0 3(3,0,0) 5(1,4%) 0 5*
Azoxymethane AOM 5 + + 4% (4,0,0) 1(1,0,0) 4* (4,0) 0 2
Bromodichloromethane BDCM 5 + + 2(2,0,0) 0 0 0 0
1,3-Dichloro-2-propanol 1,3-DCP 5 - + 0 0 0 0 0
Dimethylnitrosamine DMN 5 + + 1(1,0,0) 4*(4,0,0) 5%% (5, 0) 0 0
N -Ethyl-N -hydroxyethylnitrosamine EHEN 5 + + 5%%(5,0,0) 1(1,0,0) 0 0 3
Hydroquinone HQ 5 - + 0 1(1,0,0) 0 0 0
8-Methoxypsoralen 8-MOP 5 + + 5%%(1,4,0) 5%% (0,0, 5) 0 0 0
2-Nitrofluorene 2-NF 5 + + 0 1(1,0,0) 2(2,0) 0 0
Nitrofurantoin NFT 5 + + 5%%(5,0,0) 0 0 5%%(0, 5) 0
N -Nitrosomorpholine NMOR 5 + + 0 0 1(1,0) 0 0
Potassium bromate KBrO; 5 + + 3(3,0,0) 5%% (4, 1,0) 1(1,0) 5% (0, 5) 0
Quercetin 5 + + 2(2,0,0) 3(2,1,0) 2(2,0) 3(1,2) 0
1,2,3-Trichloropropane 1,2,3-TCP 5 + + 0 0 0 0 0
Tris(2,3-dibromopropyl) phosphate TBPP 5 + + 0 5%*(0, 5, 0) 2(2,0) 0 S¥x
3-(4-Chlorophenyl)- 1, 1-dimethylurea Monuron 5 + - 5%*(5,0,0) 0 0 0 S¥x
Chlorothalonil CTN 5 - - 0 3(3,0,0) 0 0 0
Hexachlorobutadiene HCBD 5 + - 5%5(5,0,0)  5%*(5,0,0) 2(2,0) 5% (5, 0) 0
Lead(II) acetate trihydrate LAT 5 + - 0 0 0 0 R
d -Limonene LIM 5 + - 5%4(0,5,0)  5%*(0,3,2) 2(2,0) 5% (0, 5) 0
Ochratoxin A OTA 5 + - 5%%4(0,5,0)  5(0,0,5%*) 1(1,0) 0 5wk
Phenolphthalein Phph 5 + - 1(1,0,0) 2(2,0,0) 1(1,0) 0 0
Tris(2-chloroethyl) phosphate TCEP 5 - - 0 1(0,1,0) 0 0 0
Trisodium nitrilotriacetate monohydrate NTA 5 + 5%%(0,1,4) 0 2(L, 1 0 0
Non-renal carcinogen Abbreviation
2-Acetylaminofluorene 2-AAF 5 - + 1(0,1,0) 0 0 0 0
4-Aminoazobenzene hydrochloride AAB 5 - + 0 0 0 0 0
p -Cresidine p-Cre 4 - + 0 3%(1,2,0) 0 4%%(2,2) 0
3,3'"-Dichlorobenzidine dihydrochloride DCB 5 - + 0 1(1,0,0) 0 0 0
Glycidol 5 - + 0 0 0 0 0
4,4'-Methylenebis(2-chloroaniline) MOCA 5 - + 0 0 0 0 0
4,4'-Methylenedianiline MDA 5 - + 0 5%%(3,2,0) 2(2,0) 0 0
N-Nitrosodiethylamine DEN 5 - + 0 0 1(1,0) 0 0
Acrylamide 5 - - 0 2(2,0,0) 1(1,0) 0 0
Chlorendic acid CRA 4 - - 0 0 0 0 0
Chlorobenzene CB 5 - - 0 0 0 0 0
Clofibrate CFB 4 - - 0 0 0 0 0
Furan 5 - - 0 1(1,0,0) 0 0 0
Noncarcinogen Abbreviation
2,6-Diaminotoluene 2,6-DAT 5 - + 0 1(1,0,0) 1(1,0) 0 0
6-Mercaptopurine monohydrate 6-MP 5 - + 0 0 2(2,0) 0 0
5-Nitro-o -toluidine PNOT 5 - + 0 0 0 0 0
Anthranilic acid 0-AA 5 - - 0 0 0 0 0
Carboxin (low dose) CBX (0.04%) 5 - - 0 5%(3,2,0) 1(1,0) 0 0
Carboxin (high dose) CBX (0.2%) 5 + - 4* (4,0, 0) 5%(0,0,5) 2(2,0) 0 0
Ethionamide ETP 5 - - 0 0 0 0 0
5-Fluorouracil 5-FU 5 - - 0 1(1,0,0) 1(1,0) 0 0
Fradiomycin sulfate Neomycin 5 - - 0 0 0 0 0

*and **; P <0.05 and 0.01, respectively, vs. corresponding control groups by Fisher's exact test.

+, +, and ++: slight, mild, and moderate, respectively. “Total of 14 separate studies.
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U7 —a VRIS D H A XA P &R RIS AL & v D 2 D Din
(GD34) DELEIZ2U T OECD TRAfE vitros RO = RKiRA > MV
ENTuY s N —TEREICH FALHIIIE AL DI T o T2 2 E DD
fiE L, BN RT 7 M HMFZOMTBENELBY, BEX

=R O BE BN OV T E R AT BIREEZIT > T D,
277,

2. GD34UEIZ DWW T

(fiw 2 i~ DBALE) GD34D U EIZ SV T, 20254:12 H 4,
AIFFNLSLERIERL T — & fRHT D B D SHIZOECD TP T a2 7L
Rt ELE ORI, — 7 R LA A

TAHONAMIZHIET DN T —va v Db
C. ERR D FZOWTiEmE T > 70, £ 9 Hamilak

1. ﬁ%’@f@ﬁ?ﬁ%fﬁ%@@ﬁﬁ%@lﬁb\“C k D’C\&EW‘E{T‘@@ E?iﬁ%@)%ﬁ?%/ré@
1) 20254 O WNT X # (2 T, EpiSensA, SERED Y Fe g VR L D b K
ADRA & U\ IL-8 Luc assay iﬁ GL497 T;ﬁ${téﬂf:7om + =z ﬁ)%\g«(&) E) =
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EDRBMEER SN, TN EFEBT H 12012,
WSRO T VLN T = 3 2 b FRITHE
(readiness criteria) ~1T9 5 Z L NLEE L
Enge, FRFHEO 7T vt 2 Lid, 50
COMRFHEHDED OGN ER T +—~
v MZ, RBRIERRE DN T2 S
7'v b Ao BN, TRIER S
B9 2 d A sia L. HMZEIC L 5 FERTRE
MOKARIC L > TNV T — 3 U &flHR
{EETITERATREE T HHDTH D, Feik
TR N T —2a Db HiZo
TR SRR O PR E D AR 5
ERRET AV R SR 1 21 R L URVARS e )
ZEIERIFVELL ANV T —va T
T AAFICREREMITRNABLTH
5. FARHMEZ Es kT 22 & T AN T
— ¥ a VA D RN EAT B ERERD, 7 1
b = VEE | Je OV FH RS 00 BT A3 122 Ak
INTVDZEDHERTENI AN T —
va YORERNRENERTE D LS
z Hivd—F ABRIERFEE DA 2
HZEbRE I, EopeerreviewD H
D IFIZONT S BAFEE ) & i 232 1 HY
HMNLa P H v Mo TiThbhd
HafBE L, BAFEE & peer reviewer Dt
SRR EO X DI T D O
7=, F£7-OECDH & H3peer review % &
L &EEDOa—F 4 x— (ZHEME O
K% KD D556 BIMFE 7 NV — 71347
U7 —a AFRICEE T 5 & Tl
WZ EBNPR SN ABL ERoT, S5
Kﬁé%@iﬁﬁﬁ%Mﬁﬁ%%%ﬂU?~
v a L7121 ZDefined approach (DA)IZ
DRETDHOTIHRL, iﬂ“DA%Eﬁ%\é
N F— g3 LRI EB] OFRERIEN
VT —va rERRTICY T 5 RS0,
in silico®7 VW DEFGRHEOT 7 L— K
LARIERT D52 & Lotz
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1. B EMRRBRAE DR IZ- D\ T
ADRA, EpiSensA, IL-8 Luc assay (22N Tl
GL497 12U &, AARTHFE SN2
SDOHA KT A > OO S

Wb, —J in silico DITEUEFHIZ W T
+/\72c% GMThNZ LTS VWL . 5%
MELEZOND,

2. GD34BGEIZDOWT

RNVL Y 2hFlk & Em ML S5 2 &
FEEL <, NUF—v 3 UBFFERRICR X
RBEABIE TR, NU T =2 3 UIZ A DRI
L o2 0 % - 3T 5 2 & 3 RITRE KR
DR

A% me-too DY T — 3 3 UHFFERC peer
review [ZMNZD 3 YL H o R FEPRIZ R
% LT

— 07 BRI C L 227 DA R in

silico DX F—3 9 o OHED FHIZHONT

IRBEBPORPL T, wEimldEsI< & PHEE
iz,
E. #5#

2025 0 WNT RIS T, SRR LR
BR{2YE EpiSensA, ADRA KO8 IL-8 Luc
assay 7 TG497 | ZENNHE = 4u7z,
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F.1. G SCHEE

1. Ambe K, Kinoshita K, Tokunaga J, Satake
R, Murasaki W, Tohkin M, Yamada T,
Ashikaga T. EXSERA: The Explainable
Machine Skin

Sensitization Risk Assessment. Regulatory

Learning Model for

Toxicology and

2026;169:106100.

Pharmacology.



F2. %Rk
1. Ashikaga T. NAMs development in Japan:

VTR, fEKARH], KR,

. BRIEER A, BRI AT HE,

Past, Present and Future, International
Workshop on the Standardization and
Validation
Testing Methods (2025.4.29, Juju, Korea)

ALY
JERIR AT,
[ 9§ . Development of machine

of Advanced Alternative

B, WLEER, PR,

v

learning models for predicting skin

sensitization intensity - Use of the amino
acid derivative binding test ADRA-. % 53
| B A2 RIS (2025.7.2, 1
)

/N B TR,
TR, AN, BRI, o mE
INGEE. BT 977 4 v aZ N
T AT MR ERIE D BLIR K U@ ),
B o52 W AHABEYSZFNES

(2025.7.3, Thi)

—

. Ashikaga T. Development of IATA for

respiratory sensitization based on the AOP
and the status of DRP development in
OECD, RIFM Respiratory Research
Workshop (2025.7.15, Mahwah, NJ, USA)

. Ashikaga T. Development and regulatory

acceptance of NAMs in Japan: Current
status and future, 13th World Congress on
Alternatives and Animal Use in the Life
(WC13) (2025.9.3, Rio De
Janeiro, Brazil)
/N R R AT HE. In vitro PR 2
JEAEMERRER OITBOE HIZ 31T 2 [EERE)
Al & JaCVAM OIR Y #7, %5 32 [l H
K EEEFE2EMFES (2025925,
2]
%5.%@%‘7?7%‘( Fady— 5, HEARH, A
5, 10, EARMZ, BRI RT
ﬁ. BB D in vitro W 2e A EVERF

Sciences
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9. BAKRIE. fEHEdh -

Mz 5 FERER e MR B OTE
R, %532 B H R m ity e s
(2025.9.5, I E)

8. Ry AR, AAREE, ERIKATME, Y
i, kR, K EHREFER, amE—.
RIS A7 2 (MPS) OTELHIF
F O HEMERRRS & SHEEE COBEH
H HI15E X227 M) —H A
AP RS (2025.9.6, HUR)

= KA bt D%

EVEFEM IS BT B REE OB B h)

— TRt A Pbc—, BAREM ERR

RBRESES F 38 FIkE (2025.11.3,
Fiie)
10 2 FI R AT HE. ALFEMIZIIT D5 NAMs £

WOZ T ANRILE Z b —2y
BEE I —, B AREY FERARE
x5 38 ke (2025.11.3, i)
VLAY LB, FEOKRAD, ANTRE, S&feil)y
B, WL B R, A, BRI AT HE,
WA J B . Next Generation Risk
Assessment SIS © FR L YLE A U
B EREAEMEY 2 7 3. HAR
@J%%%ﬁ*’%{ T 38 HRKE
(2025.11.3, ##ik)
12.Ashikaga T, Mizoguchi I, Yoshimoto T.
Development of Integrated Approaches to
Testing and Assessment for respiratory
based the AOP,
International Conference on Stem Cell and
Biology (ICSCOB-25)
(2025.11.25-26, Oslo, Norway)
13.Satake R, Tokunaga J, Kinoshita K, Iwasa
H, Hatano K, Nakamura N, Arakawa H,
Yamada T, Ashikaga T, Ambe K. Next

Generation Risk Assessment Case Study: A

sensitization on

Organoid

Quantitative Machine Learning Approach
for Skin Sensitization in Oxidative Hair
Dyes. 65th Annual Meeting of the Society



of Toxicology (2026.3.22, USA)

14.Pellevoisin C, Kojima H, Hoffmann S,
Ashikaga T, Landry T, Romero C,
Guntur K, Klausner M, Stadnicki J,
Gehrke H, Mills-Goodlet R, Panousi N,
Johnson V. J, Narita K, Tachibana S,
Kojima K, Ammento A. Me-Too
Validation of the Epi2SensA Method
Using EpiDerm Model for Skin
Sensitization Testing Under OECD
TG442D, 65" SOT (2026.3.25, Sandiego,
USA)
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BT ATEHEE R S e Bl e (LFPWE D 2 7 bHEd3)

EWN4CTEA%E SHOECD TATEL ENANAM & 1EH L 72 iBRiE DO TR 72
AT AU IS T D T2 8O DAfF5E

BT RSB ITRE
Bhas42 4l o 2 B s A ek Bk 15 DO TG RE 58

WHIE A RARTESE
PR IREAERTZERT  BUMESEE BAEOER

MEREE

Bhas42 AR E A #EBRE (Bhas 42 CTA) 1%, 2016 412 OECD (28T GD231 & L
TRRIE SN O IEBARTENEZE S AUt (NGTXC) % R Al RE 72 iBRiE Cd 5, OECD
T, NGTxC O Z HB & L72 IATA (OECD NGTxXC - IATA) DOBHFEN 2016 5
TN TH Y, Bhas42CTA 1% NGTxC * IATA OFERT v A L LTT 7 A OiHliz =%
TV D, 2024 FEFE (550 6 4EE) 12 NGTxC * IATA O KHE 22 Bk L. 24588 H»
5 OECD IZ#2H! L7~ Bhas42CTA @ TG 7’12 Y= 7 ~® SPSF 1%, 20254 (5F174) 4 A
D WNT Sl BWTRGER SN, B T7THEEIXTG vy =V NOFE—DODRAT v 7 Th
% Bhas 42CTA OAEHEHED Review 1ERIZ AT T, BEHOD A T = X MEHTER S A2 IUEE Loy

s RN S N

=70 A T = X LigRTER LA B LT,

A. BFEEB

Bhas 42 CTA |%, #ZR)IIREUR )R O A
st EE L LT LI MREER
#ABRIETH Y | LFME OIEBISEIESR
AR X OEEBEFEERE S AL BRI T
&% OECD HA XV ARFa A REL
THE IR EBRE (GD231) Th b,
OECD TiZ, FEBInmMETR N AR % H
& L7 IATA (OECD NGTxC - IATA) B
RBPITONTEY NGTXC DA = A L%
H EITEHERE (MoA) 2N ST D,
% Z T NGTxCHHZ B & L TR L
Bhas 42 CTA |%. OECD NGTxC * IATA ®
HRkaBRE & L CHBR L., Bhas 42 CTA O
OECD 7 A NI A K74 (TG) ZBAFET
HZEEHMET D,
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B. BF5E 51k

OECD Ti%, OECD F#nmERfifI% s
i# (NGTxC) TIATA OFHFEN 2016 -0 HAT
P T 5, NGTXC TIEL/EH M (MoA)
DMz FE D X IATA WEO FE B EREA
B S AU, 2020 4% Expert working group &
LT Review i XL&xAFLTWND, ZDT
N—T"DXFF%1F T, Bhasd2 7 vEA D
SPSF % OECD |Z#&H L7z, &f1 74 4 A
® WNT 2#28\ T SPSF 1I/&kR &Sz
25 TG YERHTIC Review % 92/ L, Bhas 42
CTA DOIEHIEZIMIZT 5 2 & &Mt
&N/, £#Z T, Bhas 42 CTAD A B =
ALT =R EFim L EL, A H=X
LOMEE Y X N AR LT,

E. U, AR LUV COoI O
PR - EPRICEY L,




C. MHERER

2026 44 H ® WNT #1238 T SPSF &
KR Z A, TG TERKATICAE B D Review
ZHEH L. Bhas 42CTA O 1E RS 2 FREIC
T5HZ ENGEME ST,

Review {EKIZIA1F 7= Bhas 42 CTA ® A
= ALT —Z e Eteim X ONETIEL, BE
WO 9 S HITA I v 7 AT DFRLT
Hoto, TNHITHNZ T, #AE 72 NGTxC
TdH V., OECD IZBIT DN AMEICEDL D
in vitro 75RO H1C Bhas 42 CTA TO A5
23 AT BEZR PFOA 12OV T, Bhasd42CTA
IR DREE R N T A YT h— A
FEMTIC L A A D= R LG/m L EAR L, AD
=X LOHEY 2 MBI LT,

D. £

Bhas 42 CTA D A B =X LT — X &G ip
mR B S TR SCIE, 2017 AL E ST
BY., I v 7 AEHFT ORI TIIA T B —
Ly VTR VT h—LA, TaTH— A

FEMT DM T O TN D, TOH T, RREFHY
IRA R w7 AT RERONTWD Z
LD, Atk HIZ NGTXC TORRKR 72
A v 7 AfENTERCZ BN L, Bhas 42CTA
IR DBERE A = X L BRI
Review (Z& D 5,

E. #&
BMMKHA@TGTnV:&%@
SPSF X, WNT &l bW TR S vz
s, B—DOAT v 7 TH D Bhas
42CTA DIVEFRERE D Review DYERIZ A
T, BRI A D = X IR SC A IR
KOV AT L Bhas 42CTA D A J1 = X L 4%
B R NEAERT D & &b, dRly 7R
NGTxC T® % PFOA OfEFRFHIA I v 7
AENTIC LD A T = R DGiHsCEBIN L
T2 A%, HIT NGTXxC CTORRFFI 724
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w7 AR LA BN, FRb 04
AT =X LG L% &2 Bhas 42CTA O
VERBEAED Review Z1ERKT 5,

F. BIER&

F.1. G SCHEHE

1. Ohmori K., Oncotransformation in
Bhas 42 Cell Transformation Assay
by Typical Non-Genotoxic
Carcinogens, PFOA and PFOS, and
Time-Course Transcriptome Analysis,
Biomolecules 2025, 15, 1431.

2 AR
1. & TR, KARIGE, WHFHRS, L
= HBY, NBRT, BEARTE, NHE

Mf, B)IE—, f@EiE .
Transformer % F\ 7= Bhas42 #lfid 2 &
HRHARRER D 7 4 —H ZHEE T LD
HEE. HABMERRIIETSE 37
[FRk4y (2025.11.1-3 4#%)
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JE AT BT B A S i B & (L2 A7 52E)
[EPN4CHIE SILOECD TAE L SIVANAMZTE F L7 sBRIE DT T B 72
ZAF AU ST D72 DWF5E
AR TAREE S A e e &

In vitro toxicokinetics® DRP 3 %

BRgEsying (I ok
S A TR LM Rt o — S 8 SRR
BRJEl % M SR

[

MEEE

W4, B ERZ W oW ey EiEL2 i+ 57290, S ERAREDOICHE
bivzeu & LT, New Approach Methodology (NAM) DBIRENKA TH D,
NAM & i3 8 325 OF|H 2 8E T 7oL FE O A FEMS KO 2 7§l BT 5 1F
WaERNDIDOEMN, Jik, 7T7r—F, FRIETOMAEDE] LKERER
#J5 (EPA) Ik ERSINTWD, RiFhH IS (OECD) ORBRIET A K
74 (TG) 7nu 77 LK EMREFEHERELS (WNT) L2023F 128k S iz
Advisory Group on Emerging Science in Chemicals Assessment (ESCA) Tl,
NAMIZ W 2 BN O RN EADT-D DN T — 3 &N 5 72 O FEHES
A DYUTE ZE L TV D,

ARFFEHEL. Z DX 9 R R A 2B E SRS L C NAM OB 2 I U, #r#f
Wz S <FHmEZ AEL IS L b, MENREET S OECD K7 e Y=
7 NMZBE L, 535l R 2 b2 E O Fa Kk OBLEE O BN 5168 (b
Fik) RLwEY R OBIWEGHE (FENE) 72 EORBEOBEATTEITEII KM S5
ZEERHEHMET D,

SHMFIEE O LR, TF, v MM&EMEO [ BB SRR AR OB S b 3
HERZGOZOERTHEABLZED TV DL AKEMHM Y X7 &5 (MPS:
microphysiological systems) (22T, B — i glelmiagh L€ 7 v O %
OECD TG417 Toxicokinetics O — 2 &7 25Br1%E & LT AMED (E 24726
FEIEN HAREIEDFEBAFEHEE) ORRBETHEM L T\ 5, FREVIC, B — FEREfIE
WA RET VRBRIEIC LY TG417T OUGET&H 5 WIEHHH TG 1Erkx Big3 <<,
F—EfE L L C IDetailed Review Paper for Gut-Liver MPS Toxicokinetics| % {E
R 5 Z & BRI CORKHAE L LTW5, DRP {ERRZITHICHT=1 , 2024
HFE |21 SPSF (Standard Proposal Submission Form) % OECD ~#gHi L. £[H
HFEO L E2—%#T, 2025 4 4 A OECD WNT 432 T DRP 1ERR A KT
M7z, 2025 fFEEIL, DRP 1D L 2 2 #F A ENF KOS A v 3— L& & hiT
ER L, SGE~DOEMZ HfE L7, £72. DRP IZIFRABIEICHWSLEH Y X &
HMETH LD, EFEKLB X OMCFWEICEE L THA RBLEbREZED T,
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A. FFEEE)

WES . BB A T2y mth 2 5
i+ 5720, BWEBRARBEEORICHI b
72 & & L T, New Approach
Methodology (NAM) OBHIFENEALTH 5,
NAM & 13 [E R ORI 2 8T 7254
BOFEEMNEB LY 27 3HlIZB T 5 1% #®
WD T DA, ik, 7T e —F, F
32 OMMAE DY) LRERERER

(EPA) ICE VW EREINTWD, FFWH
B HAE (OECD) ORBRIET A K74

(TG) 7m 7 7 AEEHRBEEMFERS

(WNT) R°20234ZHx S 4172 Advisory
Group on Emerging Science in Chemicals
Assessment (ESCA) Ti&, NAMIZHW %
FHEIROREDTDDNNY F— 3
2R 25 728D D FEHEAH A DO BUE % it
LTW5,

AMFFEEEIL, Z D X 5 2R HEREg 2B i
FERS LT NAM OBH%E & s L, S Bae i
WCEDSFHEZ AL E D & &b,
hEAERT 5 OECD RE 7= 7 K
WZB5- L, B ol a2 b P e 0Fs
K ONELEE OIHENCEE T 2 158 ((BEE)
RmW & OB EkGE (FENE) 72 E Dtk
DEOELEFEITHRICKRIELZ &%
B ET 2,

SyFERIESEE O LR L, IT4E, & R AMEMED
A] b Romh ) TR AR DB b RS
REeGE OERTHEEZED TNDHE
RFEA > A7 2 (MPS: microphysiological
systems) (ZDUWT, M — FFERE A E]E L)
®E TV ORMIK % OECD TG417
Toxicokinetics @ —# & 3 5 bRk &
L C AMED (EZAFFERAFEIEN B ARE R
JE B TEAEAE) OFRE TN L TV D, FRAY
(2, 5 — SR @A S R 7 LB E
[Z& Y TG417T DBGET&H 2V EHTHEL TG 1E
poa BEET << 8B L LT IDetailed
Review Paper for Gut-Liver MPS
Toxicokinetics | ZfEpd 2 Z & & AW
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HTORKHEIEL LTS,

B. B 51k

B-1. DRP DYERK

1.  DRP {ERKDHIIZ, DRP DR L7255
ZENBLOVEI AL R — LB IR
L. 953038 ALTEX ~DO#eFa%x Bl
7=

2. 2025410 AIZ OECD LEHR LD
RN -T-720  FE LT,

3. RRRIERR AL S— M2 —F /)
B 5 Y e A% Nz C DRP {ERK A
N—&LTe,

ALEWEE

1. DRP(ZIFRBRIEIC DAY ARD
METHLHT0, EHAIZBEAL T O
BRNOREZEDT,
Biopharmaceutics Classification System
(BCS)Z 7 A5 ¥A (M 1) (2 LA M8 it 4
EWREME OB COZR MRS LY
in vitro RREL TS LM EDRHD
728)

Biopharmaceutical Drug Disposition and
Classification System (BDDCS)” 7 A%y
FA (1 2) 12 LDV gt L AT AEHT (PR
P F L O in vitro 3R EL CTIAfRSE
DB D DHTZD)

[ A (ks > _BREL T¥30,000/g
HIREDIMELLTD)

22 TENE (AR L T2 BRI S5 i 2 R0
HRTHZEEBRTD70)

T - AR 58 - FRROAE (i 1% 203 TR 77
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2. ALFEWE OERETIL, CERI(— AL
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BT ALY 15 FSE, 23K 1S
AR TEL Thbolz, TD% ik
BILOZEME ., St OB B -T2,

High Solubility Low Solubility
Class 1 Class 2
High Solubility Low Solubility

High Permeability
Rapid Dissolution

High Permeability

High
Permeability

Class 3 Class 4
=
3
% % | High Solubility Low Solubility
—1 E | Low Permeability Low Permeability
[
(o

1 BCS 77 A%3%E

High Solubility Low Solubility
Class 1 Class 2
g E Transporter Efflux transporter
[ g Effects minimal effects predominate
g 5 in the gut, while
8| % absorptive and efflux
transporter effects
occur in the liver
Class 3 Class 4
% Absorptive Absorptive and efflux
5 ‘© | transporters effects transporters effects
£ E predominate (but could be important
O | may be modulated
=
by efflux
transporters)

2 BDDCS 77 A4 %8

(fwFR I ~DBELRE)
B4
C. MERR

C-1. DRP OfER,
1. ZANV% [Quantitative evaluation of first-

pass effects for orally ingested chemicals

66

using a gut-liver microphysiological
system and its application to human health

risk assessment] & L7z,

BN T FREDEY,
1. Introduction
1-1. Importance of First-Pass Effect in the
Evaluation of Orally Ingested Chemicals
1-2. Challenges and Paradigm Shifts in the
Safety Evaluation of Chemical Substances
2. Biological Basis of the First-Pass Effect in
Humans
2-1. Definition of First-Pass Effect and Its
Significance in Pharmacokinetics
2-2. Absorption and Metabolism in the Small
Intestine
2-3. Uptake and Metabolism in the Liver
3. Conventional Evaluation Methods for the
First-Pass Effect and Their Limitations
3-1. In vivo Tests (Animal Experiments)
3-2. In vitro Single Tissue Culture Models
3-3. In silico Models (PBPK Models, etc.)
4. Development and Evaluation of Linked Gut-
Liver MPS
4-1. Basic Principles and Design of MPS
4-2. Construction Examples of Gut-Liver Two-
Organ Linked MPS
4-3. Evaluation Indicators of the First-Pass
Effect Using MPS
4-4. Advantages and Challenges of MPS
Compared to Conventional Methods
4-5. Regulatory Applications of MPS
5. Establishment of IVIVE Methodology
Targeted at Pharmaceuticals
5-1. Significance of Selecting Pharmaceuticals

as Test Substances in IVIVE
5-2. Selection Strategy for Test Substances



5-3. Practice of Quantitative Extrapolation
(IVIVE) Using MPS Data

6. Expansion to Safety Evaluation of General
Chemical Substances

6-1. Differences and Challenges in Evaluation of
Pharmaceuticals and General Chemical
Substances

6-2. Role as an "Entrance" to Systemic Kinetic
Prediction

6-3. Advancement of Risk Assessment Brought

by MPS-IVIVE

6-4. Challenge for Evaluation of New
Substances of  Concern:  Nano- and
Microplastics

7. Challenges and Future Prospects

7-1. Technical Challenges and Efforts toward
Overcoming Them

7-2. Acceptability in Regulatory Science

7-3. Future Prospects

8. Conclusion

KRR ETOFNAIT FREOEY,
1. HAAAI—IZT Version | KZ7ME
FiX
WEAN AL 7S — 2 B
A IE
48T Version 2 K77 b [alE
EH DOURIE &¥Hm N EAE R
ALTEX #F

VP I

2. 20254F 10 A ® OECD » o0
([ZIE FRED INTEE LT ORFHBT) 6

(1) Submission of an SPSF for OECD DRP

development ('24.10)

(2) Commencement of a draft for DRP

development ('24.10~)

(3) Revision and enhancement of the SPSF
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incorporating feedback (25.1-2)
(4) OECD WNT approval of the SPSF for
inclusion in the OECD TGP Workplan (25.4)

(5) Expert meeting for the drafting of the DRP
(25.6 at MPS World Summit)

—Recruitment for the Expert Group at the
MPS World Summit in Brussels resulted in
the following members:

Nicole C. Kleinstreuer (NIH), Mandy B.
Esch (NIST), Bhagwat Prasad (Cincinnati
Children’ s Hospital Medical Center), Brigit
Mertens (Sciensano), Warren Casey
(NIH/NIEHS/DTT/OSD), Sofia Batista
(EFSA), Denise Bloch (BfR), Yusuke Masuo
(Kanazawa Univ), Kazuya Maeda (Kitasato
Univ), Yoshiyuki (Showa
Pharmaceutical Univ), Hiroyuki Kusuhara
(Univ. of Tokyo),
(Tokyo Univ. of Agriculture), Seiichi Ishida
(Sojo Univ. ), Daiju Yamazaki (NIHS)

Sonja Beken (EMA) and Philip Marx-

Stoelting (BfR) are the recommenders.

Shirasaka

Katsuhiko Miyajima

(6) Submission of the draft DRP by the ad hoc
drafting team ('26.5)

— We are currently preparing the review
paper (ALTEX) that will form the basis of
the DRP, with plans to submit it at the end of
this year.

—We are also preparing the DRP in parallel
and plan to submit the draft around May

next year.

(7) Review by the OECD metabolism and
toxicokinetics expert group ('26.9)

(8) Periodic teleconferences between expert
groups ('26.9-27.1) Teleconference: every 1

month, in person meeting: kick-off & progress



(9) Approval of the draft DRP at OECD WNT
meeting ('27.4)

Therefore, we are proceeding according to the
schedule outlined in the SPSF.

3. 2025 FFRERE T IRERUTO DRP fERAY
N BERIZLL T D8y

® Nicole C. Kleinstreuer (NIH)

® Mandy B. Esch (NIST)

Bhagwat Prasad (Cincinnati Children’s

Hospital Medical Center)

Brigit Mertens (Sciensano)

Seiichi Ishida (Sojo Univ.)

Hiroyuki Kusuhara (Univ. of Tokyo)

Kazuya Maeda (Kitasato Univ.)

Yusuke Masuo (Kanazawa Univ.)

Yoshiyuki Shirasaka (Showa

Pharmaceutical Univ.)

Daiju Yamazaki (NIHS)

Yoko Hirabayashi (NIHS)

® Hajime Kojima (Sanyo-Onoda City
Univ.)

®  Takeshi Hori (NIHS)

C-2. {LEWEE

DRP (28T 2L G ADAERIZ AT
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Z Zlland IVEHERR (404E) ]

Gut absorption

(3AHA10 hiX £ % HERR]

High (BCS class )

Moderate (BCS class |/ lll)

Low (BCS class Ill)

P450/ GSH conj.
BDDCS calss | and Il)

Antipyrine, Caffeine, Cyclophosphamide,
Fosamprenavir calcium, Isoniazid,
Nifedipine, Norethindrone, Quinidine
Sulfate dihydrate, Rosiglitazone maleate,
Theophylline anhydrous, Tramadol, Valproic
acid

(125 bEE1)

Dexamethasone, Levamisole

@)

(0)

Liver Metabolism
Gluc, Sulf, Hydrolyisis
BDDCSclass | and Il)

Levodopa, Metronidazole, Prednisolone,
Salicylic acid, Valproic acid, Zidovudine

(65 bEHET)

Abacavir sulfate

(1

Propylthiouracil,

(1

Low/none
(BDDCS class Il and IV)

Albuterol sulfate, Ethambutol
(Di)hydrochloride, Ketorolac tromethamine,
Levofloxacin, Solriamfetol, Stavudine

(6)

Acyclovir sodium, Captopril, Lamivudine

@)

Cimetidine, Didanosine, Famotidine,
Methyldopa, Penicillamine, Ranitidine
Hydrochloride, Trichlormethiazide,
Trimethoprim, Zalcitabine

(10)

X 4 BCS 77 A N LNV B ZHERR, 080 10 FERILL oW E PR LT 0558

[BCSZ 5 Zlland IVEHEBRE S (54HE) ]

Gut absorption

[3RHA10 hU k& HERR]

High (BCS class | and Il)

Moderate (BCS class | /1l and Il / IV)

Low (BCS class Il and IV)

P450/ GSH conj.
BDDCS calss | and II)

Antipyrine, Caffeine, Chlorzoxazone,
Cyclophosphamide, Fosamprenavir
calcium, Glipizide, Isoniazid, Lansoprazole,
Nifedipine, Norethindrone, Phenazopyridine
hydrochloride, Phenytoin sodium, Quinidine
Selinexor, Sulfate dihydrate, Rosiglitazone
maleate, Theophylline anhydrous, Tolmetin,
Tramadol, Valproic acid

(195 5 EH2)

Albendazole, Dexamethasone, Levamisole,
Pyrantel pamoate,

(45 BEH1)

©)

£
2
©
E-1
©
S
©
=
-
[
2
a3

Gluc, Sulf, Hydrolysi
BDDCS class | and II)

Levodopa, Metronidazole, Papaverine
hydrochloride, Prednisolone, Salicylic acid,
Tolmetin, Valproic acid, Zidovudine

(875 HbEE2)

Abacavir sulfate, Pyrantel pamoate,

(25 bEHET)

Propylthiouracil,

(1)

Low/none
(BDDCS class Il and IV)

Albuterol sulfate, Ethambutol
(Di)hydrochloride, Ketorolac tromethamine,
Levofloxacin, Nitrofurantoin, Ofloxacin,
Solriamfetol, Stavudine

®)

Acyclovir sodium, Captopril, Lamivudine,
Sulfadiazine

)

Chlorothiazide sodium, Cimetidine,
Didanosine, Famotidine, Methyldopa,
Norfloxacin, Penicillamine, Ranitidine
Hydrochloride, Trichlormethiazide,
Trimethoprim, Zalcitabine

(11)
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Gut absorption

[(3FEEA20 h U =2 HERR]

High (BCS class | and Il) Moderate (BCS class | /Il and Il / IV) Low (BCS class Il and IV)
Antipyrine, Caffeine, Chlorzoxazone, Albendazole, Dexamethasone, Levamisole,
= | Cyclophosphamide, Fosamprenavir Pyrantel pamoate,
= calcium, Glipizide, Isoniazid, Lansoprazole,
8 © | Nifedipine, Norethindrone, Phenazopyridine
% & | hydrochloride, Phenytoin sodium, Quinidine
o S | Selinexor, Sulfate dihydrate,
§ 8 Sulfamethoxazole, Rosiglitazone maleate,
a 8 Theophylline anhydrous, Tolmetin,
@ | Tramadol, Valproic acid
§ (205 bEHE2) (45 bEIE1) 0)
° 2 = | Levodopa, Metronidazole, Papaverine Abacavir sulfate, Pyrantel pamoate, Propylthiouracil,
ﬁ %‘% hydrochloride, Prednisolone, Salicylic acid,
° § - | Tolmetin, Valproic acid, Zidovudine
= [Tg
P
2|38
sa
188|363 @5 bEiET) )
s Albuterol sulfate, Amantadine Acyclovir sodium, Captopril, Lamivudine, Chlorothiazide sodium, Cimetidine,
< | hydrochloride, Ethambutol Sulfadiazine Didanosine, Famotidine, Fexofenadine
§ | (Di)hydrochloride, Ketorolac tromethamine, hydrochloride, Methyldopa, Norfloxacin,
g f Levofloxacin, Nitrofurantoin, Ofloxacin, Penicillamine, Ranitidine Hydrochloride,
§ & | Solriamfetol, Stavudine Trichlormethiazide, Trimethoprim,
P Zalcitabine
Q
8
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