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Overview 

• PhD project with the Vac2Vac program. 
– Development of non-animal quality tests for vaccines. 

• DTaP: Diphtheria, Tetanus and acellular Pertussis vaccine. 
– Detoxified antigens (toxoid) + alum adjuvant. 

 

Our focus within Vac2Vac: 
 
1. Quantification of variability of in vivo potency testing of the 

DTaP vaccine. 
 

2. Development of alternative cell based method for potency 
testing of the DTaP vaccine. 



Part 1: 
Quantification of variability of in 

vivo potency testing  



Intro 

• In vivo potency assays are inherently variable 

• We have quantified variability as CV 

• Compare variability to other assay types 

• Use to formulate criteria for alternative assay 

• Model to predict chance to meet specification 

CV = Coefficient of Variance 



Method 

• In vivo data from 4 DTaP products 

• From Registration dossiers 

– Method validation data (n ≥ 3) 

– Stability data (n ≥ 3, no time-dependent trend) 

• ANOVA to calculate within and between 
variance 

– Calculate CV 

– Modelling of probability to pass/fail assay 



Results 

• Compilation of data for specific product: 

 

 

 

 

 

• Within batch variability appears high -> quantify 

• Three different assays, hard to compare -> CV 



• Summary of CV calculations 
Results 

• CVs ranging from 16 – 132%. High compared to: 
• In vitro (< 15%, Behrensdorf et al., 2013 & 2014) 
• Analytical (< 10%, Coombes et al., 2009 & 2012) 

• Within and between batch variability comparable 
• No significant difference between batches (consistency) 

 



Results 
• Passing/failing probability model 

 

 

 

 

 

 
 

• Probability for the assay to discriminate between 
potent and sub-potent batch at a given real potency 

 



Summary 

• In vivo assay variability is high. 

• Results give quantitative insight in variability. 

• We can compare variability of current in vivo to in 
vitro alternatives 

• Results may be used to set variability criterion for to 
be developed alternatives (Benchmark) 

• Between and within batch variance comparable: 
Consistent manufacturing 

• We have a model to predict pass/fail given the true 
potency. 



Part 2: 
Development of alternative cell based 

method for potency testing of the 
DTaP vaccine 

 



Our approach 

Memory 

Test here! 

Antigens 



Method summary 

Blood Isolation of white blood cells Enrichment of target cells 

Differentiate into iDCs 
Expose to vaccine  

antigens 

Flow cytometry 

RNAseq 

ELISA 
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summary 

• We have a working DC assay 

• Now we can assess DC response to vaccine 
components. 

• Biomarkers for vaccine potency. 

• Do we have a potency assay by the end of 
Vac2Vac? 



Take home message 

• One animal test gives a very imprecise 
estimate for potency. 

• DTaP batch-to-batch potency is consistent. 

• Regulators want biologically relevant test. 

• Cell culture method work is progressing. 
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