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New alternative methods® L < [XNew approach methodologies ® i,

e New alternative methods :
BEFEOmEZH L LWFHMETCE TR 2 EKEWLWAE ., 3RsZ BN L 78RR EZIET 2 EAZ L,

« New approach methodologies
INEFTLEFELGDIBERAVCEIAFOT(EYOEAZHIELDD) | MMENICFHEZTTO & WO BRAEWVWTHEA,
Eﬁ%i U }JL_\%U)/()(—‘\/\}

BUOEEANB3RsZH#HE L CX /-t ERT ClE [{EEYEOBIRE L U X 7 55
BT BIEHREIRMBTE B, jn silico. in chemico. in vitro, ex vivo? 7A—F %
BLHoLWBREM. AR, 770—F, FIZzolAEDYE] L L TEE,

ECHA,2016. New approach methodologies in regulatory science. Proceedings of a scientific workshop. Helsinki: European Chemicals
Agency. doi:10.2823/543644
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Traditional animal tests
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Non-mammalian
animal tests

-
|DVE Journal of Visuslized Experiments |

J Vis Exp 2010 Aug 28:(42):2170

New Approach Methodologies (NAMs)

In silico, in vitro, ex vivo and in chemico approaches

" Computational, modeling
and read=across methods

Quantitative structure-
activity relationships
(QSAR)
Physiologically based
kinetic (PBK) models
Absorption,
distribution,
metabolism and
excretion (ADME)

In vitro to in vivo
extrapolation (IVIVE)

Machine learning and
artificial intelligence (Al)

Read-across

'High-throughput screening

(HTS) and imaging (HTI)
bioassays

Advanced imaging/scanning
techniques

Magnetic resonance
imaging (MRI)

Functional magnetic
resonance imaging (fIMR)

Computerized axial
tomography (CAT) with
three-dimensional
reconstruction
Positron emission
tomography (FPET)

Copyright © Pharmaceuticals and Medical Devices Agency, AlR. ... ..___..__.

 Omics applications
Genomics
Transcriptomics
Proteomics
Lipidomics
Metabolomics
Interactomics
Mutrigenomics
Epigenomics
Exposomics

irﬂtzzll cultures
20/3D Cell lines

Induced pluripotent stem
cells (iIPSCs)

Multicompartmental fluid

bioreactors
A S

——_
%I'lssuu.*nrgan anginanring\

Organoids

Microphysiological

systems (MP3)
Organ-on-a-chip,

N human-on-achip _~7

Schmeisser 2023.

doi:10.1016/j.envint.2023.108082




MPS (Micro Physiological System)

£ rEwS R

« 45 >4 Hubrecht Institute .~ University Medical Center UtrechtdDHans Clevers#is & (rB R R (AT EMEBRLEESLRE
| EEBEOBE) S5, NI/ 1 FRERT 25 EENawelEICHE

2010 | - ¥Harvard UniversitytDonald Ingber¥ii® 5 %% OMPS#% Sclencel IC 301

2012 #HMEEFEEE? (NIH), #KEPEEMEHER (DARPA), KRABEXERM (FDA) 4 ITissue Chip Program. ZBis:

- 45 VA TMPSI > Y —< 7 Lu@human organ and Desease Model Technologles (hDMT) AR £n3

2009

013 * #Johns Hopkins University Dl H st {8 £ > 2 — {':MT} DT =4 3w ?r‘ {EMT EUt4 Workshop} ﬂim*h%
|- $ASEESM (FDA) 4 [PREDICTIVE TOXICOLOGY ROADMAP) #REL, BEFAOH LLEEEL LTMPSEOLTRE
goos | - e ER BT (EMA) BMPSDT7—2 3 3w T2
« BEESHMEMNE (AMED) @ TAMED-MPSEESE) (2017EE~ 202250 HBER
- BEEMBEPESTMPSOA Z2Tr«7 -ty avzRE
2018 * MPS@M?E’EEM%RM@W’C&%IQ MPS Affillate P EFITE TS

« B MMPS42S:MEuropean Organ-on-Chip Soclety (EUROoCs) @It h 3

| « NIHA* FClinical Trials on a Chip. #8712
2019 | - t4 Workshopf' K- THfiTh3

- HERMEFWT (EPA) SR2035FEXTICHMRBERILT 25#HERE
2020 |- FDAH'ESRRBIRY —/VEBE 7045 L TISTAND Pilot Program.) % BBt

« FDAS RS EEEHET S UE—F fﬁﬂvanclng New Alternative Methodologles at FDAJ %/22P8
2021 | - EABHBREM (OECD) 541 K34 ATMPSICDOLTIRE

- £ HPSHESAZSERED Y — T L (GGAH) KE£EREMPSHEAF—LIREBEND
* TFDA Modernization Act 20) A'RRIL. ERRMRICEVTHWRBSSATIIE S
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- EREMPSES (International MPS Soclety) HBRIIEHh%
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BMDA https://bio.nikkeibp.co.jp/atcl/report/16/082400016/032600385/2SS=viewimage&FD=1466035167
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U.S. FOOD & DRUG

FDA NEWS RELEASE

FDA Announces Plan to Phase Out Animal Testing
Requirement for Monoclonal Antibodies and
Other Drugs

Today, the U.S. Food and Drug Administration is taking a groundbreaking step to
advance public health by replacing animal testing in the development of monoclonal
antibody therapies and other drugs with more effective, human-relevant methods.
The new approach is designed to improve drug safety and accelerate the evaluation
process, while reducing animal experimentation, lowering research and development
(R&D) costs, and ultimately, drug prices.

The FDA’s animal testing requirement will be reduced, refined, or potentially replaced
using a range of approaches, including Al-based computational models of toxicity and
cell lines and organoid toxicity testing in a laboratory setting (so-called New Approach
Methodologies or NAMs data). Implementation of the regimen will begin immediately
for investigational new drug (IND) applications, where inclusion of NAMs data is
encouraged, and is outlined in a roadmap also being released today. To make
determinations of efficacy, the agency will also begin use pre-existing, real-world
safety data from other countries, with comparable regulatory standards, where the
drug has already been studied in humans.

FDA Announce :
https://www.fda.gov/news-events/press-announcements/fda-
announces-plan-phase-out-animal-testing-requirement-monoclonal-

A (FDA) DEj[mE]

RNELR, B EEBRZERFERIICELET 2 &%
HiZ& L CNAMsT — X D{ERA#HET 250
TR AERE,

FDANE 3 A2NAMsDEIEMERE T AT 7 LD
EAC. BYERNE LD 21T 0 EHE
FFeRINnEFEESR (Interagency Coordinating

Committee on the Validation of Alternative
Methods : ICCVAM) ¢ E#EICLYED >N S,

E HHF & XN 7/-Road map|l X E{ERY L EAE

(B : £/ 7 B —FILIUKRDIERR L 2T
Mz SHR1IFEUNZ BRICEYZ AWV E WAL
EIBHF) HLirEINTWa,

Roadmap :
https://www.fda.gov/media/186092/download?attachment

mmher-drugs
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A BILL

[ 2022_{5'5 12H : FDA MOdernization Act 2 O (FDAﬁ{‘%’ft;\fz.o> To amend the Federal Food, Drug, and Cosmetic Act to establish a

process for the qualification of nonclinical testing metheds to reduce
N ,ﬁ‘ —1 % hva = A and replace the use of animals in nonclinical research, improve the
—zi A2 RN i p v P
A _L\ [./ N *L i \\7|<)-/|-/E\ Fﬂa \/E t é 7I/L z L \ 7L; Ej] I’-l:% 9&%}5@ predictivity of nonclinical testing methods, and reduce development
time for a biclogical preduct or other drug, an or other purposes.
i f biological d her d d h
WAV ENQE Y/ R Y e
MATIE R8> 7z,

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled,

SECTION 1. SHORT TITLE.

[ 2024_{5'52% : FDA Modernization Act 3 OO);\f *.;%EE/K\ This Act may be cited as the ""FDA Modernization Act 3.@'"'
’H - BT, REMEREICE
(Development Tool Qualificatlon) D7 A+ a%b\ﬁ{zt HIIS o e e Y
_ after section 507 the following:
RENTWD,

""SEC. 507A. NONCLINICAL TESTING METHODS QUALIFICATION PROCESS.

< 1&” > “"{a) In General.--

o _ . ""{1) Process description.--The Secretary shall establish a
IS EHER DX R & 72 H5R - el B EH]Z 2 HIRT 5. CEh espect 10 g, under Mich_o T Lo Setha
ﬁAﬁ%A SJAEME A AL X o B B BB 5 0D B B A Ao i X 4 A B A8 PCBE e g
_téﬁﬁmtbtﬁﬁo | pesEah S Gt M
O @EREAFET S N7-NAMs : Context of Use (COU) W TEZEHm under paragrap” (1) "ot Uater than 3 yar after he date of

Fﬁ% ("— ,f%ﬁﬁ T\\ g %) "*(b) Eligible Monclinical Testing Methods.--To be eligible for
7+ — o qualification under this section, a nonclinical testing method shall--
=3 — o be intended to replace or reduce animal testing; and
EEA i » : nr-ZBOEE, BED XK R p -
O ZRMEOHER & MER S NICEERDOERE, BEDOX A L7 (2) either- o .
N E’ 4ER N {A-:If 1mpr{fwe thedpriglctluty of nonclinical
N > EH NAINE ;8 —U— > testing for safety and efficacy; or
/r / )(Déj.] "Ll'% ®1§ %U /)gzl/\@/']_{/ = 7;\ t N FDA d) Web /r l\ T\ lA ""(B) reduce development time for a drug (including

any biological product).
FH9 %,

SEC. 2. NONCLINICAL TESTING METHODS QUALIFICATION PROCESS AT THE FOOD
|:|I[_,\ AND DRUG ADMINISTRATION.

EM_DA https://www.congress.gov/bill/118th-congress/house-bill /7248 /text

BOMCEEZHFE, EHIC
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Innovative Science and Technology Approaches
for New Drugs (ISTAND) Pilot Program

Spotlight Events & Announcements

CDER Statement: "FDA's ISTAND Pilot Program accepts a submission of first organ-on-a-

chip technology designed to predict human drug-induced liver injury (DILI)" (9/24/2024)

FDA published a new paper entitled, “Artificial Intelligence and Medical Products: How
CBER, CDER, CDRH, and OCP are Working Together (4™ (3/15/2024), which outlines

AN

EEMFEARICET 208D H HNAMs=DDT(Drug

Development Tool) DEE4YE % Z25E

<5 >
%%’%?%E%%W@%V—w

EHCHEMNETM T 27 DT v 7
7ﬁﬁ#%%%E%ﬁai wt4®%%

yﬁwmwXTﬁ/Dy—%é%Lt

specific focus areas regarding the development and use of Al across the medical product

o DAIH%(N)&—x®7ijfA%@%Ltu%®ﬁ
CDER Statement: “FDA’'s ISTAND Pilot Program accepts submission of first artificial ﬁﬁ . %ﬁ L/ LNT > I\‘\ ,—J—f /r 4 I\ 0) F'ﬂﬁ %’:%_E

intelligence-based and digital health technology for neuroscience” (1/23/2024)

3-5tep Qualification
Process

O =2EF\ D=0 T RILA~IL ZFTT

E?h%tmbbhiﬁﬂuwﬁﬂﬁmfﬁwﬂ¢%
EEGERICH AR (BREOBIRITCEERZ

Public Meeting® MEEETIC, BRREERARRFBOI-HDOELR L
ISTAND Continuous | White Paper! N
EE Al o

Qualified DDT ] l:l lb\

. L TEAT 5 Z & AA[EE
| o RS FTTEE A NAMS/DDT % B 4581

https://www.fda.gov/drugs/drug-development-tool-ddt-qualification-programs/innovative-science-and-technology-approaches-new-drugs-istand-pilot-program
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o EUROPEAN MEDICINES AGENCY

- Human regulatory -~ Veterinary regulatory - Committees ~ News & events - Partners & networks - About us ~

R R W g S i i e K e REHA., RAHEHF/ICK ANAMsDEERIZD
> Rogulatory acceptance of new approach methodologles (NAMs) to reduce animal use testing e ga—gﬁk L 7#- E_ == 7T -7“-|j- A4 k% /A\Eﬁo

Regulatory acceptance of new approach methodologies (<2 share |

(NAMsSs) to reduce animal use testing o EMAﬁ\NAMSEﬁ%% v i@_}}%ﬂﬁ% fd:jlj_}\f

New approach methodologies (NAMs) refer to novel methods that are compliant with the so-called 3Rs principles for the ethical use of animals in medicine

testing across the Eurcopean Union (EU). '3Rs' stands for replacement, reduction and refinement of animal use. The European Medicines Agency (EMA) N \\ N

supports the regulatory acceptance of these new approach methodologies. This ensures NAMs are scientifically sound and can be used in regulatory 0) /\ / 3 / Z ; 7J Z
decision-making.

DBriefing MG, RIFHIBNES. MBI,
Regulatory acceptance of new approach methodologies: Z L TBEN LT —XIEHR) ([2DOUWLWTERRA,

how to interact with EMA

fntlgl;\;;rl'];s Iwith new approach methodology (NAM) developers to facilitate the regulatory acceptance of these ° E 3\__; E/\j 7;: 7__\\ . ﬁ ?/—\EE Il:l:ll J,){?\{\ ‘j: reg u | a to ry
gies.
= == ES = ==
There are several types of regulatory interactions that EMA makes available to developers. a C C e p ta n C e < El:lﬁl:l };IE ait%ﬁ/7¥\( EI?:L?‘ EE a8 -(\\ O) 'fﬁ}zﬁ )
Select the expandable panels below for information on scope and outcome of regulatory interactions between EMA 7& % - 7"._ N ;(—J- gQ
and NAM developers: 7oA L/ - N A I\/l S 75 : ©

Expand section Collapse section I

EMA: https://www.ema.europa.eu/en/human-regulatory-overview/research-
Briefing meetings within EMA's Innovation Task Force (ITF) N development/ethical-use-animals-medicine-testing/regulatory-acceptance-new-
approach-methodologies-nams-reduce-animal-use-testing#achieving-regulatory-
acceptance-of-new-approach-methodologies-what-to-consider-75932

Scientific advice v
Qualification v
Voluntary submission of data v

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.


https://www.ema.europa.eu/en/human-regulatory-overview/research-development/ethical-use-animals-medicine-testing/regulatory-acceptance-new-approach-methodologies-nams-reduce-animal-use-testing#achieving-regulatory-acceptance-of-new-approach-methodologies-what-to-consider-75932

A D EA]

Keidanren i cimasn

Policy & Action

i3 B
EHFMERY S O TN £ BRI 7 BscouT petionGm
||
bvZ > Policy(f2E-$R£58) > EENE. T BHEE. 2% > 2023EERENEEE

EHRERET 5005 OORE

B) EXHGR TEERE BE

Policy(125 - &5

2023 FERHINEELE

—BFREERIYA T IZALERYET —

2023%9A12H
—HEEA BARFHAREES

No. 59. X BE% frD8

M54 (20234%4%) 9A268H

B & 2 f &€ B
— MR EEABRRERGESZHP LY

https://www.keidanren.or.ip/policy/2023/061.html :

https //vvvvvv sci.go.ip/ja/info/kohyo/pdf/kohyo-25-t353-1.pdf :
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Reproductive Toxicology
Volume 123, January 2024, 108513

MERRE " TEF v RADER
mX e LTAR

Validation of a zebrafish developmental y
defects assay as a qualified alternative test ’L" 74 Y ~DOIRY AN ”
for its regulatory use following the ICH VBl < ESmbAFE -2 & 1 5 AT et
S5(R3) guideline

The Journal of Toxicological Sciences (J. Toxicol. Sci.)

A.MJ. Weiner ® & & I Irijalba %, M.P. Gallego 9, I. Ibarburu Vol 49, No.8, 337-348, 2024
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