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• If no bioactivity is observed at 
relevant exposures, there can 
be no adverse effects. 

• No need to predict the results 
of high dose toxicology studies 
in animals.
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Range of in vitro AC50 
values converted to 

human in vivo daily dose

Actual Exposure (est. max.)

Safety margin

Graph from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences , 117, 348-358

Applying the NGRA concept to Safety Assessment – PROTECTION not 
PREDICTION 
(保护而不是预测)
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下一代风险评估框架-分层迭代

Berggren et al (2017) Computational Toxicology 4, 31-44

In chemico assays 化学分析法

Human studies 人体临床研究

Pathways modelling 通路模型

3D culture systems 3D培养系统 

Organ-on-chip 器官芯片

Zebrafish larva assays斑马鱼胚胎试验

代谢及代谢物鉴定

基于生理学的动力学模型

Reporter gene assays 报告基因测定

‘Omics 组学

In vitro pharmacological profiling 
体外病理学分析

Read across 交叉参照

Exposure-based waiving 基于暴露的豁免

In silico tools 计算机模拟工具

In use
Likely in use

Maybe in use

使用中

从头开始的化学安全评估：基于暴露考虑和非动物方法的工作流程
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Risk Assessment Outcome

Identify lowest (most sensitive) point of departure, 
expressed in µM

Face cream Body lotion

Identify realistic worst-case plasma exposure (Cmax) 
expressed as µM

BIOACTIVITY (生物活性) EXPOSURE (暴露量)

BIOACTIVITY

EXPOSURE
BIOACTIVITY EXPOSURE RATIO =

The bigger the BER, the greater the 
confidence that bioactivity will not 
occur in exposed consumers

Physiologically Based Kinetic 
Modelling (PBK)
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NGRA在“保护“上的表现

Paul-Friedman et al., 2020

Case Studies Demonstrating Application 

of Bioactivity as a Protective POD

Cable et al., 2025

NAM-based assessments can be at least as 

protective as animal-based assessments

https://doi.org/10.1093/toxsci/kfz201
https://doi.org/10.1093/toxsci/kfz201
https://doi.org/10.1093/toxsci/kfz201
https://doi.org/10.1093/toxsci/kfae159


7Safety, Environmental & Regulatory Science (SERS) | Unilever

基于NAMs的NGRA案例研究：
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Developmental & Reproductive

InhalationSkin Sensitisation

Systemic  
Unilever Next Generation Risk Assessment Frameworks (联合利华下一代风险
评估框架)

https://academic.oup.com/toxsci/article/204/1/79/7927845
https://doi.org/10.1016/j.yrtph.2021.105075
https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2025.1602065/full
https://doi.org/10.3389/ftox.2025.1426132
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Image from                             https://www.afsacollaboration.org/                                                    

Global Animal Testing Bans for Cosmetics (全球对于化妆品
的动物测试的禁令) 
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国际化妆品组织共同努力：

化妆品成分风险评估中新方
法使用的基本原则

为化妆品成分安全决策应用
铺平道路

最佳实践指导文件：皮肤致敏：
在化妆品成分中使用新方法

https://doi.org/10.1016/j.comtox.2018.06.001
https://doi.org/10.1016/j.yrtph.2021.105026
https://www.iccs-cosmetics.org/education/best-practice-guidance/bpg-skin-sensitization-assessment-using-new-approach-methods
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各监管机构在准备组织转型中，以支持NAMs/NGRA的监管使用：

https://www.epa.gov/system/files/documents/2021-11/nams-work-plan_11_15_21_508-tagged.pdf
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://echa.europa.eu/-/new-approach-methodologies-workshop-towards-an-animal-free-regulatory-system-for-industrial-chemicals
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/implementing-modernized-cepa/strategy-replace-reduce-refine-vertebrate-animal-testing.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/implementing-modernized-cepa/strategy-replace-reduce-refine-vertebrate-animal-testing.html
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欧盟委员会Roadmap路线图：将逐步淘汰化学品安全的动物测试，
以支持欧洲向NGRA的有序过渡

欧盟委员会Roadmap路线图将于
2026年第一季度发布。

路线图提案由人类健康、环境安全
与变更管理工作组开发，经过3次
公开研讨会和磋商。

包括EPAA、PARC、ASPIS在内的利
益相关者全程参与，帮助建立信任
并促进合作。

欧洲替代动物测试方法合作伙伴关系

与欧盟委员会及其他组织合作，于 年 月组
织了一次无动物化学品安全评估会议。

https://single-market-economy.ec.europa.eu/sectors/chemicals/reach/roadmap-towards-phasing-out-animal-testing_en
https://single-market-economy.ec.europa.eu/sectors/chemicals/reach/roadmap-towards-phasing-out-animal-testing_en
https://doi.org/10.1016/j.yrtph.2025.105818
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
https://echa.europa.eu/documents/10162/127346428/AF-CSA_Conference+Report.pdf/d7994cf5-4b38-9a8a-9cbc-0c89da0dcad8?t=1749891499636
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经合组织（OECD）综合测试与评估方法（IATA）及指导文件正在
推动NGRA标准化：

https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html

结合多种信息来源来得出化学品毒性结论，并且是为应对特定的监管情景或决
策背景而开发的。

建立化学品评估
证据权重的指导

原则

在 中确定性
方法报告的指导

文件

生理学基础动力学
（ ）模型报告指导

文件

评估框架：
定量结构 活性关系
模型和预测指南

组学报告框架
：组学数

据报告要素指南”

https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
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Food Safety without Animal Testing – Regulatory Examples 
(食品非动物测试方法法规案例) 

绿豆分离蛋白

鸡蛋膜水解物

欧洲食品安全局

美国食药监局
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NAMs and NGRA in Food Safety



18SERS - Safety, Environmental & Regulatory Science | Unilever R&D

Opportunities for increased use of NAMs in Food Safety (在食品安全中更多
的使用新途径方法的机会)
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NGRA and NAMs science is constantly evolving and there 
are still many challenges (进展和挑战)
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Thank You

With special thanks to Paul Carmichael, Jin Li, 

Gavin Maxwell, Paul Hepburn, Mollie Lu, Adam 

Wood and the scientists at Unilever, SERS

seac.unilever.com

https://seac.unilever.com/

	Slide 1: Overview of New Approach Methodologies  (新途径方法综述)   Carl Westmoreland and Dawei Tang (汤大为)   New Approach Methodologies for Future Food Safety Risk Assessment Seminar Beijing, 14th October 2025
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: 基于NAMs的NGRA案例研究：
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: 各监管机构在准备组织转型中，以支持NAMs/NGRA的监管使用：
	Slide 14: 欧盟委员会Roadmap路线图：将逐步淘汰化学品安全的动物测试，以支持欧洲向NGRA的有序过渡
	Slide 15: 经合组织（OECD）综合测试与评估方法（IATA）及指导文件正在推动NGRA标准化：
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Thank You  With special thanks to Paul Carmichael, Jin Li, Gavin Maxwell, Paul Hepburn, Mollie Lu, Adam Wood and the scientists at Unilever, SERS

