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Federal Institute for Risk Assessment

Overall goal: Strengthening of consumer health protection

|dentifying health risks

Scientific assessment of risks

Drawing up of recommendations on risk reduction

Communication of these processes
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Work fields @

Risk Communication

Product Safety Chemical Safety
ol
a43
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Risk Assessment = Knowledge Integration

Tenacity /
Stability

Ecology/
Formation

Hazards
Microbial agents

Effects / Toxins

Distribution Ingredients / additives
Chemical contaminants
Vectors

Production & Processing
Trade & Logistics Products

Feed

Quality control Food

Product information / labeling

Food pattern

Population characteristics
- Age Population
- ethnical desccent Human
- Immune status Animal

- spatial distribution Plant
(Environment)

Modeling
Pattern recognition

Visualization

Sample preparation

Detection methods:
FT-MIR, NIR, IRMS
NGS

\|Analytics /
Diagnostics

IT-Systems

Procedures:
SOP, ring trials
standardization

Expert systems

ISoftware for end users

Data management

Data /
Information /
Knowledge

Legal framework

- International treaties (WTO, SPS, Codex)
- EU legislation

- National legislation

Risk Communication ]

Risk Assessment |

@ Natural / accidential contaminations
® Intentional contaminations

- economically motivated (Food Fraud)
- Criminal (Blackmail)
- politically motivated (Food Defense)

Risk Managament]:
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Implications

Risk assessors need to use “models”
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animal disease
models

human disease
models
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Environmental factors

Processing parameters
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Food Safety Models
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Background knowledge

Data-driven knowledge

Experimental/observational data
Evaluation A Training
data AE« data
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process

Model structure build-up*
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Data processing : r o é>"
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> Data handle ; g
» Data transformation X A
% Data ctatiaks Validated-fitted model
» Data visualization

v

Reviewing procedure

!

QOMRA model
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Specific Challenges for Risk Assessment Models

Science based
Reproducible
Transparent

Fully annotated
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Vision Community-driven, curated
repositories for food safety models / model modules

PMM-Lab

FDA-iRISK

food safety modeling tool
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Newly generated models / Repository GUI with Model
re-implemented models / search, info an deployment

legacy models model downloa
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Long Term Strategy

Software

Model Tools Rules for
exchange model

formats V annotation

Community Contributions

Available online at www.sciencedirect.com

INTERNATIONAL JOURNAL OF
SCIENCE DIRECT" Food Microbiology

ELSEVIER International Journal of Food Microbiology e
www.elsevier.com/locate/ijfoodmicro

A strategy to establish Food Safety Model Repositories

C. Plaza-Rodriguez, C. Thoens, A Falenski, A. Weiser, B. Appel, A Kaesbohrer, M. Filter

Federal institute for Risk Assessment. Department Biological Safety. Unit Epidemiology,
Zoonoses and Antimicrobial Resistance. Max-Dohrn-Sirae 8-10. 10589 Berlin. (Germany)

Food Safety Knowledge Bases

http://www.researchgate.net/publication/273791203 A strateqy to establish Food Safety Model Repositories
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FSK-ML — a community standard for knowledge exchange

Food Safety Knowledge
Markup Language (FSK-ML)

Software Developer Guide

Version 2.0 (under review)

Matthias Filter ({Chair) Federal Institute for Risk Assessment, Germany
Sascha Bulik
Carolina Plaza-Rodriguez

Miguel de Alba Aparicio

Federal Institute for Risk Assessment, Germany
Federal Institute for Risk Assessment, Germany

Federal Institute for Risk Assessment, Germany

Alumni contributors:

Guido Correia Carreia Federal Institute for Risk Assessment, Germany

Alexander Falenski Federal Institute for Risk Assessment, Germany

Study / Data / Model Name

Source 0:A
Identifier 1
Creator(s) 1:N | vCand 4.0 standard T
1:N Creation date 1
5= Tastmodiied dafe o
Rights 1 Rightz 7
Availability 1
URL 0:1
Format 0:
Jz_reference descrnfion? 1
Pubiication type 5]
Pubiication date [}
PubMed ID K]
Pubiication DO 1
General . [FuBlcation Author Liaf [l
Information References "N FuEieston T 1
Pubiication Abztract (Xl
Publication Joumal / Vol lszue, etc. 5]
Publication Status o-1
Pubiication webzite 5]
[ [E]
L 0:1
Software 0:4
Programing language 0:
Model Class 1
Model Sub-Class o-N
Model category 01 Wiodel Ciass comment o
Basic process oN
Status 0:
Objective 0:1
Descripfion 0:1
Product/matrix name 1
Product/mainx desenption K]
Productimatrix unit 1
Method of production [
Packaging [
Product [ matrix 0:4 | Producttrestment N
Country of ongin o1
Area of onigin 5]
Fizshenes area 5]
Date of production o1
date of expiny o1
Hazard type 1
Hazard name 1
Hazsrd dezcrption o1
Hszard unit 1
Adverse effect o:1
Source of. inati K]
Benchmark Dose (BMD) 5]
Hazard U1 I eximum Fesidue Linf (MRL] o]
No Observed Adverse Effect Level (NOAEL) [E]
Lowest Obzened Adverze Effect Level (LOAEL) [}
Scope Acceptable Operalor Exposure Level [AGEL] 5]
Acute Reference Doze [ARM) o-1
Accepiable Daily infake (ADI) 5]
Hazrsrd indfzum o1
Populstion name 1
Target populstion o1
Population Span (years) o-N
Popuiation descrption [
Population age o-N
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FSKX — A file format for the exchange of models (and data)

Model meta Settings for
Data simulations
(FSK-M (SED—-M

Simulation
results

Data

3 /
manifestJ
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Food Safety Knowledge

Lab (FSK-Lab) il

FSK

 KNIME-extension for harmonized annotation, execution and integration

of script-based models

« the FSK-ML reference implementation

A" MNode Repository ;ﬁl FSK

4 2l FSK-Lab
Al |egacy
F5K FSK Creator
e FSK Editor JS
Fex FSK Joiner
ﬁ'ﬁ FSK Runner
Fek FSK Simulation Configurator JS
Pk FSKtoR
EE F5K to metadata
psi FoKX Reader

Feg FSKX Writer

FSK Creator FSK Editor JS FSK Runner FSKX Writer
> FiK g O <o m o
FSK FSK n
] 1 ] ]
Read model Add metadata
scripts
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o _ _ FSK Editor JS
FSK-Lab — facilitating harmonized annotation of models
- O ®

FSK Object
FSK Object FSK Object o

General Information Scope Data Background Model Math Model Script Visualization Script

General Information
General Informe
Study™
Fitting Procedure
Mocdel Script Study ldentifier
1 #rm(list
2 #the outg Parameter
3 Study Title™
A HaRaHEEa o ) o . .
. . M Listeria monocytogenes generic Quantitative Mic I'GDIUlOgICEll Risk Assessment {QQM RA:I model
5 #librarie - Paramete
6 HaEdE
7 y - Mumber
! ljl_hr'ar"y{:n - Study Description
5 library(
9 library(n
11 # define = Number Studv Desian T
12 #setwd("p udy Desian lype
13
14
15 ™ Number
el - Study Assay Measurement Type
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FSK-Lab — supporting knowledge integration

nﬂﬂ”ﬂnﬂ
FSK:

FSKX Reader FSK Runner
||
e
sk - W psk
mixture model FSK Joiner run model
- W|t_h defauﬂ
F5K simulation
=l n => mean dose = 41
e - [FSK Simulation
FSKX Reader Join Mixture Configurator JS FSK Runner
model -
Fix - and CPM <3 fgy B - g s
CPM model new simulation run model
setting "test™: with "test”
Pprev=0.9 simulation

== mean dose = 146
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FSK Joiner

FSK-Joiner — combining models graphically (JS)

— - B
- F5K B
R |
[ [ Fsk soiner el Join models

Combined FSK Object

Join Panel Combined Model

MNORMAL MIXTURE MODEL FOR

CAMPYLOBACTER DATA Iogconc - NAUTE CONSUMER PHASE
. censoring niter MoDEL FoR CAMPYLOBACTER N
data 5 PDFEV CHICKEN MEAT .
nobs
mu muCret dose
sigma sigmaCret
. o piCret
K logLik meanPortion
BIC stdPortion . dosemean
upperPortion
logPtr

-

Reset Apply = | Close =
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ey . . . . FSK Simulati
FSK-Lab — facilitating user-defined simulations Configurator JS

—_—
N B
@
[ Js Simulation Configurator E‘Eﬂ
Simulations Test
defaultSimulation data read.csv("campy-obs-censoring.csv”, head o 1
Enter new simulation | |
' ' niter 100000 o 0
Pprev 09 o [Probability]
meanPortion 189.0 o g
stdPortion 126.9 o g
upperPortion 1000.0 o g
logPtr c(224, 236,237 258,282 286 316.3 | © Others
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Deployment

FoodRiskLabs

-
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RAKIP Web Portal

RAKIP

risk assessment modelling & knowledge integration platform

anses {3 P BFR | Tt
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The food safety community is generating a vanety of scientific knowledge (e.4. scien
tific publications, experimental data and mathematical models) and resources (data
bases and software tools for model generation and application). However, the access
to this knowledge and the exchange of information between databases and software
tools are currently difficult and time consuming, Therefore, three European institu

tons speclalized In food safety risk assessment (ANSES, BIR and DTU Food) initlated a

nmunity resources facllitating the efficlent knowledge

joint project to establish new ¢
integration and exchange into and between IT-based applications and resources. The

(RAKIF

envisaged “Risk Assessment Modelling and Knowledge Integration Platforms

will be based on harmonized data formats and consistent rules for knowledge annota
tion. The feasibility of this concept will be exemplified through an RAXTP Web Portal al
":"-\1""3 users to access and download risk assessment modeds, modules thereof and
related data in a harmonized file format. These files can then be imported and exe
cuted by software 1ools supporting the proposed harmonized file format, The RAXIP

Web Portal therefore also containg supporting resources needed for the harmonized




RAKIP Model Repository

Dpen fo navalion ﬁ c)
KN I M E WebPortal Settings Logout

1._F5K_Model_Repository_Demonstrator 2019-03-20 14.19.32

FSKX Model Downloader & FSKX Model Joiner ¢ Upload of Harmonized Models €& Online Creation of Harmonized Models #

RAKIP-Web

Campyl 0 Your search retuned 5 models

Software

Select x

Environment

Select x

Hazard Execution Upload

Time Date

Check Model Name ModellD Details

B Brynestad consumer pha  CPM2011Br R Poultry — chicken, geese. duck, turkey and Guine  Campylobacter jejuni 00:00:53 20181019 |
se model for Campylobac  ynestad a fowl — ostrich _ninenn haat 17:44
ter in chicken meat Vlodel Details %
i
0 Christensen consumer ph CPM: 1:00:11 2018-10-19 |
ase model for Campyloba  risten | Model name ESBL Ecoli in Broiler L 18:10
cter in chicken meat
Model id horizontal_transmi_flocks_R.
0 FAOMMHO consumer pha  CPM: || Organism Escherichia coli 0157:h7 )-00-07 2008-10-19 |
se model for Campylobac  OWH 18:12
. . Environment Broiler 2
ter in chicken meat &
Model creaior Carolina Plaza-Rodriguez. Guido Correia Carreira
] Mauta consumer phase m  CPM; 125 2018-10-19 |
- Software R N g4 wier
odel for Campylobacter in  uta 18:12 S
chicken meat C. Plaza-Rodriguez, H. Sharp, U. Roesler, A. Friese, A. Kaesbohrer (2015), Development of a model for the spread ?
Model reference description of ESBL/AmMpC E_coli in broiler production. Poster presented at the National Symposium on zoonosis Research, H
Berlin, Germany g .
0 Dose-response model for  DR20 1:00:03 2019-03-18 | .
]
Campylaobacter in chicken  sical | Createddale 182015 1943 g
&
meat Modified date 06.09.2016 E g
Rights Public ?
2
This module calculates how the prevalence among flocks changes due to horizontal transmission of ESBL E.Coli g
Notes between flocks on a given stage (hatchery, transports or broiler farm) of the modelled production chain. The impact

of horizontal transmission on the prevalence among flocks is modelled by a generalized linear model.

.

0.008 0.008

Probability of iiness when ingesting a random serving of egg
0.004
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Deployment: FSK-Lab in Virtual Research Environments (VRE)

@ B & & Q

A AGINFRA+ Dev

%, Admin =

‘@)
D,
AGINFRA

Q, Discovery = M@ Visualisation

This Virtual Research
Environment is conceived
to provide AGINFRAplus
consortium members with
a working environment to
experience with
AGINFRApIus services and
develop new ones. read
more

IEdable / \ccessible |nteroperable

/

Reusable
L 2

%

Followers ltems

0 24

Go to

2 Members & Mgmt. tools = I Analytics = =, Semantics

- # Write

# Home # Share Link [ Publish ltem
h ltems & About
<*) DEV
AGINFRA
AGINFRAplusDev

24 items found for "List*"

Vsl FSEXModel %

Listeria Monocytogenes (DR of gQMRA)
Listeria Monocytogenes (DR of gQMRA)
Listeria Monocytogenes (Process of gQMRA)

Listeria Monocytogenes (Process of gQMRA)

- ®h‘1atthias Filter =

-

Order by: | Name Ascending E|

FSHModsl

FSICiMode]

FSHModsl

FEICiMede]
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Deployment: Running KNIME WF in VREs I?.’
-\’]

AGINFRA

@ B F B Q Goto = ®L-‘1atthiasFiIter -

& Model Catalogue ™ Communication A Administration *® = Members O About RAKIP

Dﬂtﬂ m'“'zr <<gn back _:',.: Access to the Execute an :',' F Check the ? Help
) o | Data Space Expenment mnP - Computations &
Dparators s Ju . Dperator ||| ., Computations Execution |
= - -
&z X User =
- J %II @ Tools: ﬂ Remove All Operators
KMIME [2) Y T
Fskx Catalogue Publisher ]
publish a fskoe model file on the catalogue [Published by Fskx Model Runner

Thomas Schueler (thomas. schueler) on 201970319 059:01

GMT} This workflow accepts a FSEX file via the VRE and executes it in the DataMiner. {Published by Lars Valentin
Eskx Model Runner (lars.valentin) on 20181015 10:43 GMT}
Parameters
This workflow accepts a FSHX filke via the VRE and
executes it in the DataMiner. [Published by Lars Valentin inputFile: | [}, Select File| @ F5KX model file

{lars. valentin} on 20181015 10:43 GMT}

|>-5‘lantharmﬂaﬁm1
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Bonus — Easy Publishing

PENSO AboutPensoft ~ Books  E-Books  Journals  News&Blog  Contact ir Penev [

© FMJ fasnifose 2

Articles Focus and Scope Editorial team

® Most Visited Papers Food Modeling Journal (FM)) is an innovative open access journal which facilitates the publication of mathematical models and data
sets in the area of food science. The journal is focussed on submissions documenting the following outcomes of the research cycle:
S Most Active Editors e - o i " . X i
data, models, software, data analytics pipelines and visualisation methods relevant for modelling in food science. The journal will
Most Active Reviewers consider manuscripts for publication related (but not limited) to the following topics: food safety, food quality, food control, food

defense, food design.

Y Most Productive Authors

ISSN 0000-0000 (online)

(3 ©

OrrmaA((Ess Publication types: Models, Data Indexed: CrossRef, DOAJ, Google Scholar Archived: CLOCKSS, Zenodo

analytics, Applied study, Data paper,
This work is licensed under the Creative -
Commons Attribution License Software description

(CCBY 4.0)

Apply to become an Editor via Editor Application Form
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Benefits

Modellers:
« Sharing and deploying models / model scripts / code becomes much easier, e.g.
via RAKIP model repository or as supplement to your publications

Software developers:

« An open information exchange format is available and can be jointly improved

* Implementation of Machine-to-Machine communication features becomes
possible

Risk assessors and researchers:
« Domain knowledge becomes more easily available and “applicable” in future
risk assessments and research
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Other BfR KNIME extensions

PMM-Lab

v

Created by BfR

Food

v

>

Lab

ered by BfR

http://foodrisklabs.bfr.bund.de/

Predictive
Microbiology

Food Process
Simulations

Outbreak
Analysis
and Visualization

Knowledge
Exchange
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Outreach

Food 6®
Authent &

Determination and Metrics of Emergng@

)
<)
AGINFRA
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The Team




Gefordert durch:

Acknowledgement and Disclaimer ST bl

fiir Ernahrung
nd Landwirtschaft

aufgrund eines Beschlus
desDe th B dtg

This work was supported by the German Federal Institute for Risk Assessment (BfR), the
National Food Institute (DTU Food) from the Technical University of Denmark (DTU), the
French Agency for Food, Environmental and Occupational Health & Safety (ANSES), the
AGINFRA PLUS project funded by the European Commission's Horizon 2020 research
and innovation programme under grant agreement No 731001, the EFSA-BIR
Framework Partnership Agreement GP/EFSA/AMU/2016/01 and by funds of the Federal
Ministry of Food and Agriculture (BMEL) for the project "FoodAuthent" based on a
decision of the Parliament of the Federal Republic of Germany via the Federal Office for
Agriculture and Food (BLE) under the innovation support programme.

The content of this talk does not reflect the official opinion of the European Union, EFSA,
BMEL or BLE. Responsibility for the information and views expressed in this talk
lies entirely with the presenter.

Matthias Filter, KNIME Summit 2019, Berlin, 21.03.2019 rage26 £ ot BFR



7 BFR

Bundesinstitut fur Risikobewertung

Thank you for your attention
Matthias Filter

Federal Institute for Risk Assessment

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

Tel. +49 30 - 184 12 - 24109 e Fax +49 30 - 184 126 - 24109
matthias.filter@bfr.ound.de e www.bfr.bund.de



