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Scope (CPCA):
“N-Nitroso-compounds bearing a 
carbon atom directly bonded to both 
sides of the N-nitroso group, and 
where the carbon atom is not directly 
double-bonded to a heteroatom”.
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• o-NNOs are not expected to follow the α-hydroxylation metabolic 
activation pathway, which is assumed to be responsible for the 
highly potent mutagenic and carcinogenic activity of nitrosamines

• o-NNOs are excluded from CPCA

• o-NNOs are receiving increasing attention (still considered CoC)

• Need robust / harmonized method to set limit (stick to the science)
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o-NNOs in EMA No. AI (ng/day) Reason for AI
Nitrosourea

(Nitroso-biotin)

1 1500 neg Ames

Nitrosoguanidines 8 553 MNNG – linear extrapolation from TD50

All others read across from MNNG

Nitroso-indoles 8 1500 Limit derived using SAR, physicochemical features and 
weight of evidence for N-nitroso-indoles on C- nitro and 
C-nitroso-aromatic compounds

Nitrosamides 0 -

Nitrosocarbamates 0 -

o-NNOs in Regulatory Agencies
• FDA – no mention

• EMA:
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o-NNO Working Group Goals/Objectives

 Develop a science-based framework for evaluating the genotoxic and carcinogenic 

potential of o-NNOs.

 The WG is assessing current scientific data regarding genotoxicity and carcinogenicity 

of o-NNOs, and will identify data gaps, generate experimental evidence and develop 

predictive models to inform quantitative risk assessment and safety limit setting.

 Resourcing: Experts in genetox, QM/SAR, modelling, chemistry

HESI GTTC NRP
o-NNOs (other N-nitroso) Working Group 
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o-NNO Working Group Research Plan (3-Year Roadmap)
• Safety subteam

• Literature review: genotoxicity/carcinogenicity mechanisms 
• Mechanisms subteam

• Literature review:
• Mechanism of formation and stability
• Chemical mechanism/CYP metabolism

Step 1: Knowledge 
Assessment & Data 

Gaps

• Determine sensitivity / specificity, etc. metrics
• Design of Ames and compound list dependent on Step 1

Step 2: In Vitro Gap Filling: 
Ames Testing 

Step 3: In vivo / in vitro gap filling to understand SAR, Quantitative 
Risk Assessment (QRA) from potency ranking, and in vitro – in vivo 

correlation

Step 4: Build QM / SAR / CPCA models for Hazard ID 
and quantitative risk assessment (QRA) from Steps 1-3
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Possible Activities for FDA to Fund
• Safety subteam

• Literature review: genotoxicity/carcinogenicity mechanisms 
• Mechanisms subteam

• Literature review:
• Mechanism of formation and stability
• Chemical mechanism/CYP metabolism

Step 1: Knowledge 
Assessment & Data 

Gaps

• Determine sensitivity / specificity, etc. metrics
• Design of Ames and compound list dependent on Step 1

Step 2: In Vitro Gap Filling: 
Ames Testing 

Step 3: In vivo / in vitro gap filling to understand SAR, Quantitative 
Risk Assessment (QRA) from potency ranking, and in vitro – in vivo 

correlation

Step 4: Build QM / SAR / CPCA models for Hazard ID 
and quantitative risk assessment (QRA) from Steps 1-3
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