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Abstract: Systematically elucidates the key aspects of current strategies and regulatory guidelines for neurotoxicity evaluation in
global drug development. Routine neurotoxicity assessment conducted alongside acute toxicity studies, chronic toxicity studies, and
developmental/reproductive toxicity investigations typically adhere to multiple OECD (Organization for Economic Co-operation and
Development) and ICH (International Council for Harmonisation of Technical Requiremens for Pharmaceuticals for Human Use)
guidelines, primarily employing neurobehavioral examinations and histopathological analyses in animal models. A multi-parametric
observation system is emphasized to minimize false-positive interference. A tiered evaluation approach can effectively screen
substances, thereby reducing resource expenditure. The evaluation is completed through three levels: hazard identification, target or
mode of action confirmation, and adverse outcome pathway framework assessment. Special administration routes (e.g., intracranial
injection) in preclinical studies require protocol customization to address unique pharmacokinetic characteristics and risk profiles.
While traditional in vivo methods remain fundamental, in vitro models have evolved significantly through technological advancements.

Organoids, due to their demonstrable benefits, are emerging as a superior alternative. The application of “organoid intelligence”

ks HHER: 2025-09-01

EESWH: T AT AR IR RN B BRI S B BITH  (2024YFA1107302)

TEEEN: XER, &, WEsiE, R mAZY e . E-mail: 13865086540@163.com

#IRFESE—1EHE: W 9, 5, %L, BhEERRSUR, WHCT ROAZ it . E-mail: xieyin1974@163.com

MBIEEE: B OB, Lo Mg, RS, REBRFTRNEYZ AT . E-mail: quzhe@nifde.org.cn
B, 5, Wi, $HR, BRI oA ARIG R 2 A PP . E-mail: gengxch@nifde.org.cn



<3730 FEASEF 128 2005128

{;35;%4-'[57{ ER Drug Evaluation Research

Vol. 48 No. 12 December 2025

promises to open new avenues for neurotoxicity assessment. In conclusion, these evaluation strategies and methodologies contribute

to enhanced identification and management of neurotoxic potential,ultimately providing essential benchmarks for drug development

and safety assessment..
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Table 1 Comparison of main guidelines for neurotoxicity evaluation
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Table 2 Comparison of main in vivo evaluation methods for neurotoxicity
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