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animal use in drug development

2.0/3.0: potential next steps for sponsors to reduce x O

Sarah A. Carratt ()", Christina L. Zuch de Zafra®, Elias Oziolor”, Payal Rana®, Nichole R. Vansell’, Raja Mangipudy®, Vishal S. Vaidya™*

Roadmap to Reducing Animal
Testing in Preclinical Safety Studies

Executive Summary

This readmap outines a strategis, stopwise apprach For FOA to rduca animal testing in preclinical safoty
studies with sclantifically valida 1oﬁn-c approach mothosalogios (NAM), such as argan oﬂac. Lt
computational madaling, and advanced i vitro assays. By parinering with federal agenaiss ke NIH and
A through ICGVAM, FDWM can accelerate the validation and agaption of theae human-rel Ieva l athods,
improving predictive accuracy while reducing animal use. Thig transtion will enhance public health by
streamilining drug davelopment and ensuring sater therapies reach patients faster, whils positioning FOA a3 &
global laadar in modem regulasory ECience and innovation
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Background

There s groving scientific o

. Lo 3 LNCS. Wi
rrdets have been lethal in 1 tridds (5). Thesse examy aht basic physiologic cffirances between
humans and ather animat Species.

FDAD R E: 3~5F AN TEYERZHIE - RET S 77MAM%E
%2025F481 0B%R

HEE : KEFDANFHEBRICH T 2HYEBROKREE X TS,
AIRIEEMIE. U0/ 4 FFv 770 EDNAMs (New Approach
I\/Iethodologies) THET AT ERE LT, F ’7»“//\4'7—
R, REMEERE, "AMEEETIZ, EYERO FABEICRESR
NdHZENERBEINTWS,
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=L T2 - SMEHEICHF5 NAMs (New Approach
Methodologies) Dt

In Silico
e Mo (S
5 Mefﬁ;:;::ogi g The need for implementation of NAM —based Safety assessment
24| es (NAMs) §
Next generation Risk Assessment (NGRA)
In Vitro New Approach (non-animal) methodologies (NAMs)
3 ===
=
2D 3D
Non-animal NAMs strategies Development of battery of Development of High-throughput
for 1-2-1 replacement — assays aligned to AOPs and broad coverage set of non-
prediction of animal outcome animal NAMs
Prediction Hypothesis

Adapted from Unilever, ICTXVII /IUTOX, Beijing, 2025



Building NAMs/NGRA Confidence; End-to-End Case studies

About 40 compound

From vision toward
best practice:
Evaluating in vitro
transcriptomic point of
departure for
application in risk
assessment using a xxx
workflow.

448 compound

Utility of in vitro a
lower bound decision
of in vitro risk-based
Prioritization

EPA

46 compound

Bioactivity Exposure
ratio

Application in
priority setting and
risk assessment

Health Canada
March 2021

30 compound

Case studies
Cosmetics Europe
LRSS 2011 October

NAMs

New Approach Methodologies

Human-based
in vitro assays

>70 compound

Advanced
phsyiological models

in silico modeling

EUTOXRISK

Case study 16
reporting template

https://www.axionbiosystems.com/new-
approach-methodologies-nams-
advances-preclinical-safety-studies

Adapted from Unilever, ICTXVII /IUTOX, Beijing, 2025
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iScience >EEEE (- D - BT REKME - REE - HE) ZRH
2022 > 85576 DRNA-seqT — & |$GEOD H F| A 5E
QNTEE: @ & FESHEREICHTB576Y @ ERDOICL BILEY
®#ﬁj§ﬁt¥%§ 7 2ULEMEXCEEX 2I55 BOFHEZTRI20EEFOERE
o 5 - xn2) DRNAseq
2 T g O REdCe l . N .
1 2BDEEFHFRESE l 5F =
E A I ..E t;?g ""»f“i"'_' @ ’ hES:BS%EGi%EXZI'ShX n:2 § Aogki}: o
SEmEEY \ ;’EF;’.&. hIPS40%E65%§X48hX n=2 GO =>"'
B = ] .

PC1

@ XS TF74hNVETIVGGM ® HEHFESVMICX 31t ® iPS#IEADRT-qPCRIC &
ICEBIEEMEOHFHEORY FT7—7 ZEPHEOFHEZTIRY b @ P EBEETFRREZEAHLE
w1k 7 — 7 SO H3) = BBEEICL 3 TR
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T —AIR=ZERRARTLD

(hES#
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SEFRESEMEDT —IN—AEE (hESHiR)

24Y)8
+

358 (EIEFRESEME

(iIScience=BE4¥)E :

6 &%) EiFA

1 51%)

— 28%Y)E/ICH-S5 358
(BED7MEHUS TIE)

S59MEBDT—IN—A (7 51%)

b'5ePE (20255FET)

_EEFRESHEMEIAN (ICH-S5)

ENEEHR 5YIMEFL SEYRMEFL

No. Chemical Wi AEAISME RSt IR Source
1 Acitretin X X X 1 ICH-S5
2 Busulfan X X X 1 ICH-S5
3 Carbamazepine X X X 1 ICH-S5
4 Cyclophosphamide X X X 1 ICH-S5
5 Fluconazole X X X 1 ICH-S5
6 5-Fluorouracil X X X 1 ICH-S5
7 Hydroxyurea X X X 1 ICH-S5
8 Isotretinoin X X X 1 ICH-S5
9 Methotrexate X X X 1 ICH-S5
10 Phenytoin X X X 1 ICH-S5
11 Thalidomide X X X 1 ICH-S5
12 Topiramate X X X 1 ICH-S5
13 Tretinoin X X X 1 ICH-S5
14 Valproic acid X X X 1 ICH-S5
15 Pomalidomide WERE X X 1 ICH-S5
16 Aspirin X X 2 ICH-S5
17 Cytarabine X X 2 ICH-S5
18 Ibuprofen X X 2 ICH-S5
19 Trimethadione X X 2 ICH-S5
20 Vismodegib HERE X 2 ICH-S5
21 lbrutinib X X 3 ICH-S5
22 Pazopanib X X 3 ICH-S5
23 Ribavirin X X 3 ICH-S5
24 Tacrolimus X X 3 ICH-S5
25 Bosentan X 4 ICH-S5
26 Cisplatin X 4 ICH-S5
27 Dabrafenib X 4 ICH-S5
28 Dasatinib X 4 ICH-S5
29 Imatinib X 4 ICH-S5
30 Cetirizine dihydrochloride 5 ICH-S5
31 Saxagliptin 5 ICH-S5
32 Vidagliptin 5 ICH-S5
33 2 L&Y 5 scChemRDB
34 BRHAEEYD2 5 scChemRDB
35 2 EEYD3 5 scChemRDB
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F—HR—-RENUIECEICE B TRNERE DR (hESHIRZ)

StemPanTox alpha*(C&k5f#th (o9 RNA oCA oM _ e ,
e . hesc 9 BEO_ POAL o OO WUEO  RyhI-OMEONR
*StemPanToxiZZE&=UEYIMNITT, il KhES 38 EEhEET ‘ Y b —-JfEEIL lc.ctaﬂa'ﬁ#m/ZTb
W E7 VIV X LICIALightGBMZ R s s il
RNA-Seq7—%%{%EH
ﬁg # Cell FC dataset Chemical Toxicity Gene set
*ﬁ 0 ES ES_full:1870 24 6 PCA-based 20 (Yamane et al., iScience 2022t4%)
1 ES ES_full:1870 24+14=38 6 PCA-based 20
% 2 ES ES_full:1870 24+14=38 7 PCA-based 20
3 ES ES_full: 1870 244+14=38 7 AOP-based 20
{q: 4 ES ES_full:1870 24+14=38 7 Dada-based 20
AOP/DADA-based 20 : HEERIE/DevelopmentH U Autophagy
ICBS:ET 320iEEF
# CT HT TT GT NT NGC DT
IS S BREESE BRERGSHE MESH IBEERIAE RESNH
0 0.92 0.98 1.00 1.00 0.84 0.89 -
1 0.98 0.94 0.91 0.97 0.93 0.91 —
2
3 =
. WSETHFR

AUCTE : FRIET N OHIBIEEZ R IIEFR1SEVNEES VERE

0.9~1: IEFICEL (excellent)
0.8~0.9 : B() %ood?xce o

hEEICT—AN—-RAZENUTE, 651E—>75 1D F R BIEE 0.7-08 : #5530 (fair)






