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Unilever NGRA framework for Skin Allergy was designed 
to:
use a WoE based upon all available information, 
accommodate range of consumer product exposure 
scenarios and provide a quantitative point of departure and 
risk metric  → SARA DA

The use-case of the SARA DA is to estimate:
1. ED01, for all chemicals in the SARA database (which may 

include data for some chemical of interest)
2. probability that a consumer exposure to some chemical is 

‘low risk’, conditional on the available data and the model

SARA DA

Reynolds et al 2022 https://pubmed.ncbi.nlm.nih.gov/35835397/

Skin Allergy Risk Assessment Defined Approach (SARA DA) was 
developed for application as part of a tiered, WoE NGRA framework

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F35835397%2F&data=05%7C01%7CGavin.Maxwell%40unilever.com%7C40e92ea2d548499a0d4808dba89cb7d7%7Cf66fae025d36495bbfe078a6ff9f8e6e%7C1%7C0%7C638289163272199401%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=8HfduiEgbisAJAXdlhSJlesubgarHsRHg%2FT%2BpS9fKyo%3D&reserved=0


SARA DA is NOT the same as SARA-ICE

Risk benchmarking

Database and input data

GHS classification



SARA DA: updates

Reynolds J et al 2022 https://pubmed.ncbi.nlm.nih.gov/35835397/

• DATABASE EXPANSION 

• RELAXED ASSUMPTION CONDITION OF 
USE IS FOR SENSITISER

• NEW INPUTS
• HMT
• Reactivity information (R/NR/HPC)
• kDPRA 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F35835397%2F&data=05%7C01%7CGavin.Maxwell%40unilever.com%7C40e92ea2d548499a0d4808dba89cb7d7%7Cf66fae025d36495bbfe078a6ff9f8e6e%7C1%7C0%7C638289163272199401%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=8HfduiEgbisAJAXdlhSJlesubgarHsRHg%2FT%2BpS9fKyo%3D&reserved=0


SARA ED01 estimated from in vivo data correlated

against RCLP PV
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INPUTS (where available) 

• HRIPT
• HMT
• LLNA

Black – human data available
Red – only LLNA data informing ED01 estimate
Triangle – reference value reported as “greater than”



SARA ED01 estimated from NAM data correlated 

against RCLP PV

6

INPUTS 

• Reactivity –Yes /No/HPC
• DPRA
• KeratinoSensTM
• H-CLAT
• KDPRA



SARA ED01 estimated from all available data correlated 

against RCLP PV
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INPUTS 

• Reactivity –Yes /No/HPC
• DPRA
• KeratinoSensTM
• H-CLAT
• KDPRA
• HMT
• HRIPT
• LLNA
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All combinations vs s RCLP with uncertainty  

Blue - in vivo
Red - in vitro
Purple - combined
Black - reference value



SARA DA probability exposure is low risk, NAM inputs only
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SARA DA risk metric can be compared to a threshold (0.85 for low risk, 0.15 for high risk) to decide whether an exposure is acceptable or not.
Choice of thresholds dependent on risk assessors desired level of confidence.



Conclusions

1. There is a high degree of correlation between the RCLP PV and SARA DA derived ED01

• In vivo data (comparable inputs)

• NAM

• All data

2. Would expect (and observe) some divergence between SARA DA and RCLP 

• Vastly different data interpretation approaches

• Different definitions of potency metric (1% sensitising dose versus 4% sensitising dose)

3. SARA DA provides a continuous measure of confidence pertaining to whether an exposure 

can be considered low risk for induction of skin sensitisation

• Confidence measure can be used to inform a risk assessment decision.

• Characterising exposure risk can be achieved responsibly using NAM inputs only.
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