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A risk assessors “wish list”  
 

food processing and distribution 

Environmental factors Processing parameters 

human disease 

models 

animal disease 

models 

Ready-to-use mathematical models 

supporting  

(Ad-Hoc) risk assessments along the food chain 



Matthias Filter, 02/09/2016, HoA workshop Page 3 

Current situation in the food safety modelling 

• NO common FORMAT to 

describe models / data 

=> NO information exchange 

between software tools 

• FEW open-source software 

solutions 

=> FEW models implemented 

into ready-to-use tools  

=> Re-use of EXISTING 

knowledge HAMPERED 

1. Plenty of data and 

models published 

2. Several software tools  

for model based predictions 

and simulations  

3. However… 
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Example: Bacillus anthracis 

Literature: 

Dozens of papers containing 

estimated models of B.anthracis in 

different food matrices (beef, milk, 

egg,etc.) 

 

Dozens of paper containing data 

on growth/inactivation of B.anthracis 

in different food matrices and culture 

broth. 

Predictive microbial software tools: 

Estimated models available for predicting the 

growth or inactivation of B.anthracis 

  

 

 

Data records on growth/inactivation of B.anthracis 

 

(Ad-Hoc) 

model-based 

predictions 

not possible! 

 

 

Re-Implementation 

of models 

necessary ! 

1 (20-21 °C), (280-500 MPa) 

0 
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Issues with re-implementing estimated models  

e.g. conflicting / wrong model parameters in papers 

0.189 

0.365 

0.588 

7.49 

6.55 
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Issues when re-implementing estimated models  

e.g. typos in model equations / formulas 

LPD = a + b * exp(-Temp/c) 
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Issues when re-implementing estimated models  

e.g. erroneous re-implementation 

annotations formulas units parameter  

values 
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Proposal 

http://www.researchgate.net/publication/273791203_A_strategy_to_establish_Food_Safety_Model_Repositories 
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Details of proposed strategy 

1. Establish a standardized file format (language) for estimated 

models (and experimental data) 

 interdisciplinary work of modellers and software engineers   

2. Establish rules for annotation of  models (and data) 

 agreement of scientists aiming to share estimated models 

3. Enable software tools to export / import in this file format, e.g. 

PMM-Lab 

 task of software engineers 

Estimated models (and data) could easily be shared by 

those who create / re-implement them AND be validated / 

deployed by all others 
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Finally 

Estimated models  

could be attached to 

scientific papers in a  

software independent 

format 

Establish 

community driven Food Safety Model Repositories 

 

to enable sharing of models (and data) 

Estimated models 

could be used by  

different software 

tools 

Estimated models  

could be shared in a 

publicly available 

repository  

community 

model 

repositories 
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Current achievements 
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1.: Standardized file format: PMF-ML 

http://sourceforge.net/projects/microbialmodelingexchange/ 

 Based on SBML v3 

 Mathematical expressions encoded 

as MathML 

 Meta data encoded using domain-

specific controlled vocabularies 
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2.: Rules for model annotation: 

Learning from Systems Biology (MIRIAM Guidelines) 

 

 

 
MANDATORY Information: 

MIRIAM guidelines:  

• Model name 

• Model Identifier 

• Creator(s) 

• Creation date 

• Rights 

• Link to reference description 

• Concordance between model and information in reference description 

 

PMF specific extension: 

• PMF-Organism (Microorganism(s)) 

• PMF-Environment (Food matrix) 

• Range of applicability (environmental parameters, time, prediction values) 

 

NON-COMPULSORY INFORMATION: 
•Model’s experimental raw data  

•Goodness of fit 

•Model uncertainties 

•References to files containing data used for model generation or validation 

•Range of application (e.g. other microorganisms / matrices)  

•Experimental setup; details on food matrix and organisms.  
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3.: Software tools supporting PMF-ML 

PMM-Lab, (MicroHibro v2.0 Beta) 

PMF Writer 
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4.: Community driven food safety model repository 

1. Filter models according to predefined filter (e.g. Organism, Software etc.) 

2. Full-text search 

3. Download of result list  

4. Extended filter options via menu option: OPENFSMR-DETAIL 

5. Details on each model visible in the right pane 

Core functionalities 

1. 2. 4. 

5. 

3. 
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On the rise: software applications USING harmonized model files 
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Next Steps 
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Joint BfR / DTU / ANSES initiative 

 „NextGen Food Safety Knowledge Integration Framework“ 

 

 Extend and improve FORMAT to describe models 

and simulations  (e.g. risk assessment models, dose 

response models, epidemiological models etc.) 

 Increase number of TOOLS SUPPORTING the 

FORMAT (specifically existing modelling tools) 

 Advertise open MODEL REPOSITORIES (including 

community contributions, curation) 

 Exploit models in decision support tools   

 

=> initiative needs funding 
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Thank you for your attention 

Matthias Filter 
Federal Institute for Risk Assessment 

Max-Dohrn-Str. 8-10  10589 Berlin, GERMANY 

Tel. +49 30 - 184 12 - 0  Fax +49 30 - 184 12 - 47 41 

bfr@bfr.bund.de  www.bfr.bund.de 

Thanks to Laurent Guillier (ANSES) 

and  Maarten Nauta (DTU) supporting the 

development of this joint initiative  


