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,

64




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

65

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
)

2. ALFEWE OERETIL, CERI(— AL
ENMEF W E R (TR L
T, ENCOEGEME, RO HS
72 _GHIF TSI TV D END



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

pass effects for orally ingested chemicals
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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
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2. 20254F 10 A ® OECD » o0
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(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)
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(6) Submission of the draft DRP by the ad
hoc drafting team (‘26.5—'27.2-3)
(7) Review by the OECD metabolism and
toxicokinetics expert group (‘26.9—'27.6)
8

expert groups ('26.9-27.1)

Periodic teleconferences between
Teleconference: every 1 month, in
person meeting: kick-off & progress
—Submission of the revised DRP
(27.12)

(9) Approval of the draft DRP at OECD



WNT meeting (‘27.4—'28.4)
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Negoro R, Deguchi S, Yamazaki D, Takayama
K, Fuyjita T. Genome edited intestine liver on a
chip system for integrated intestinal hepatic
drug absorption and metabolism evaluation. Sci
Rep. 15(1):38609, 2025.
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[BCS~

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)
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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
43
) ) (12)
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