
Dose response modelling and 
transferability of ReproTracker
– an industry perspective



A next generation approach for DART risk 
assessment 

Mueller I, et al. (2025) An advancement in developmental and reproductive toxicity (DART) risk assessment: 

evaluation of a bioactivity and exposure-based NAM toolbox. Front. Toxicol. 7:1602065. doi:10.3389/ftox.2025.1602065



Evaluating ReproTracker  in an NGRA 
framework

1. Evaluate ReproTracker suitability for 
integration into NGRA 

2. Assess the impact of dose response 
modelling choices on points of departure

3. Assess biological relevance and 
characterise protectiveness of DART risk

66 compounds 

78 exposure scenarios 
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𝐵𝐸𝑅 =
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑃𝑂𝐷

𝑃𝑙𝑎𝑠𝑚𝑎 𝐶𝑚𝑎𝑥𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒

Bioactivity exposure ratio (BER)

BER = 1

Low riskHigh/uncertain risk

Conceptually define risk for 
DART using BERs

Calculate exposure scenario 
Bioactivity exposure ratios (BER)

QC and 
normalisation



Determining  ReproTracker Bioactivity 
Toxys Classification 
applies a weight of 
evidence approach 
considering the down 
regulation of:

➢ BMP4 D7
➢ MYH6 D14
➢ FOXA2 D7
➢ AFP D21
➢ PAX6 D7 & D13
➢ NESTIN D13
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Determining  ReproTracker Bioactivity 

BMD-loose - With BER threshold = 1

➢ 22/32 high risk protectiveness 

(BER<1)

➢ 4 high risk scenarios with 

no pods  

➢ 21/41 low risk utility (BER>1)

➢ 8 low risk scenarios with no 

pods

BMD-strict - With BER threshold = 1

➢ 13/32 high risk protectiveness 

(BER<1)

➢ 12 high risk scenarios with 

no pods  

➢ 13/41 low risk utility (BER>1)

➢ 18 low risk scenarios with 

no pods



Protected High Risk Scenarios
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Only Protective using the Loose Criteria



Only Protective using the Loose Criteria



Is The Loose Criteria Overly Protective?



What Are We Missing



What Are We Missing –  Does cytotoxicity help?



Final Remarks 

Concluding points 

• The ReproTracker assay can be successfully adapted for dose–response modelling 

within an NGRA framework

• Using all bioactivity measurements (loose criteria) increases protectiveness, but at the 

cost of utility

• With an initial BER threshold of 1, ReproTracker alone can provide up to 75% 

protection for DART risk

Next Steps & Considerations

• Explore a Bayesian approach to derive PoDs that jointly model time and 

concentration

• Evaluate the reproducibility of ReproTracker through a multi-lab study

• Develop an approach to integrate exposure estimates with bioactivity variability and 

uncertainty

• Define a robust and protective BER threshold for future applications
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