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Global Supply Chains and Risk Assessment
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Risk Assessor’s Needs
DATA, MODELS and TOOLS!

Predictive Microbial Models
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Current Situation

1. Plenty of data and

models published
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2. Several software tools

for model based predictions

and simulations

SieBAOELINE

FDA-RISK

food safety modeling tool
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" SCIENCE & IMPACT
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3. However...

* 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
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Issues with Model Re-implementation
e.g. typos in model equations / formulas

LPD. Researchers have proposed that bacterial LPD is re-
lated to the time required for cells to adjust physiologically to
a new environment (2, 3). In the case of spore-forming organ-
isms, LPD would also include the time required for spores to
germinate and the @me required for the resulting vegetative
cells to adjust to in the food . Baranyi et al. (3)
developed a dynamic includes a mechanistic
parameter for LPD, an as used to describe LPD.
For the majority of bact ogens, the LPD has been
shown to decrease with 11 temperature, and a similar
trend was observed for terne and Ames K0610.
The LPD significant 83 h at 18°C to 6.8 h at
44°C (Table 2 an jon of LPD can be

described with an e uation 2).

LPD =a + b\ temri0 (2)

wherd a = 2.3573, b = 3.47E8, ¢ = 11.0396,|and R* = 0.96.
The observed LPD for Ames K0610 was within or close to

LPD =a + b * exp(-Templc)

the 95% confidence intervals for the Sterne secondary model
(Fig. 2).
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Issues with Model Re-implementation
e.g. erroneous re-implementation

Model Definition | Microbial Data | Flow Variables | Memary Policy |
Maodel Properties -

Model type: (@) primary () secondary () primary (secondary)
Formula from DB: Junejp_2010_GroundBeef Bacillusanthracic - ] [ Refresh l
Formula Mame: | wo Ahase Linear Inactivation Model with intersect time-Juneja 2010 (v1429275346752) i Type: [hacﬁvaﬁonfwviva] - ]
Formula: ! Jalue=\"U—{Time—Time_intersect},.’DZ*{Time}Tilxl\e_intersect}—{TimefD1}+{Time—Time_intersect}fD1*{Tirne:>T|n'|e_ir|tersect}| | [ Apply l
"\
Boundary Conditions: | \ | [ Apply l
\
Farameter Unit Independent  Value ... Min Max Description

Wialue[® Mumber Content (count/mass) -¥ log10{count/a) [] value Z7  |10.0  bacterial population at time t dog10() transformed

o1 Time -3 min ] 0.088 D-value of first rate equation

D Time -3 min [ M42.3 D-value of second rate equation

'i"

Parameter Definition: [TMelintersect  [Time -> min [T 35 o tirme paint of intersection of two linear inactivation rate

i Mumber Content (count/mass) - Ioém{mhﬂ\tfg} [T 7.0 ) \ nitial bacterial population 4og10{) transformed

Madel Name: Yneja_2010_GroundBeef_BadlusAnthracic /(

RE _ RMS:
ALL BIC: |

Goodness of fit:

\

annotations formulas

Rgferpnce
Jumeja, Vijay K,/ _Thermabipactivation of Bacillus anthracs Sterne in irradiated ground beef heated in a water bath or cooked on commerdial grills

units

values
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RAKIP Vision

Community-driven, curated
repositories of food safety models / model modules
(Food Safety Knowledge Bases)

FDA-iRISK Pi-Lab
food safety modeling tool :

== SCIFNCE & IMPACT % 1

C@e
Newly generated models / Repository GUI with Model
re-implemented models / search, info and deployment

legacy models model download
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RAKIP Approach

Step 3

Sortware

Model Tools Rules for
exchange model
formats annotation

Step 4 Community Contributions

Available online at www.sciencedirect.com

INTERNATIONAL JOURNAL OF
ccccccc DIRECT* Food Microbiology

ELSEVIER International Journal of Food Microbiology

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 F OOd S afety K n Ow I e d g e B a S es

Federal Institute for Risk Assessment. Department Biological Sarely. Unit Epidemioiogy,
Zoonoses and Antimicrobial Resistance. Max-Dohrn-StraRe 8-10. 10589 Beriin. (German ).

http://www.researchgate.net/publication/273791203 A strateqy to establish Food Safety Model Repositories
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RAKIP: Project

« Two years ago ... a discussion at the ICPMF9 conference

« One year ago ... a proposal for a tri-lateral funded
collaboration project between ANSES, DTU, BfR

Director General ANSES

Mrs. Caroline Gardette

President BfR

Prof. Dr. Dr. Andreas Hensel
Director National Food Institute DTU
Dr. Christine Nelleman

« January 2017: start of RAKIP ! | -

Project Proposal “Joint g and g Platform*

Dear Directors,
Dear President,

we, the signing ANSES, BfR and DTU research scientists, approach you today with a
request to initiate an internally funded tri-lateral scientific capacity building project

addressing key objectives of the ANSES-BfR-DTU collaboration agreement.

The collaboratively developed project proposal specifically aims at sharing scientific and
technical expertise in the area of food safety risk assessment and the piloting of a shared,
curated risk model knowledge base. Such infrastructure will facilitate the efficient exchange
of data and model-based resources between the three institutes and promote future joint risk
assessments on various public health issues. In addition, this project generates a pilot
system that serves as a critical reference for several, planned EU grant applications aiming
at the harmonization and adoption of model-based risk assessment solutions.

The project outline and expected results are detailed in the attached project summary.

& i % & In advance, the signees want to thank for a favourable examination and timely decision
risk assessment modelling & knowledge integration platform ’ '
Yours sincerely

>

Bundesinstitut fiir Risikobewertung ||'|S| ITute e Laurent Guillier Matthias Filter, Maarten Nauta, Paw Dalgaard
PhD. Dipl -Biochem PhD Professor, Ph.D.
Agence national de sécurité Federal Institute for Risk  National Food Institute National Food Institute
sanitaire (ANSES) Assessment (BIR) (DTU Food) (DTU Food)
Laboratoire de sécurité des Unit Food Technologies, Research Group for Risk-  Division of Microbiology and
aliments Supply Chains and Food ~ Benefit Production
Defense matthi-
laurent guilier@anses.ir  as filter@bir.bund.de maana@food diu.dk pada@food. dtu.dk

Matthias Filter, Joint Internation Symposium, 30/11 — 01/12/2017, Berlin raged = it BFR



RAKIP: Results

AGREEMENT

Conceptual framework

v' Terms and concepts

o risk assessment modelling & knowledge integration platform
v Schemata detailing anses L3 F It BFR | T 10

processes

indesinstitut fir Risikobewertun Institute P

v" Harmonized vocabulary
v' Glossary

v Metadata description

v" Controlled vocabularies
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RAKIP Results

Glossary

Collaborative platform. Infrastructure set up by ANSES for the RAKIP project that allows
the exchange of files, information and, supports communication.

Consumption model- A consumption model consists of a set of one or more population
groups, with each group having an associated consumption pattern and an exposure type.

Curation: A curation process for models aims to classify models according to certain
quality criteria. These quality criteria must be defined. Depending on the classification, the
End-users of the model can e.g. judge how reliable the model might be.

Data-driven Knowledge: Knowledge derived from data obtained from different sources
including published and unpublished studies, national or international official data, risk
assessments, expert opinions, surveys and questionnaires.

Dose-response model: Model describing the relationship between the magnitude of
exposure (dose) to a hazard and the severity ahd/or frequency of associated adverse
effects (response).

End-users: Person who ultimately applies or is intended to ultimately apply a model. In
this aspect several levels of End-users can be defined:
o Non-experdt user: Person who intendeds to use the model mainly for making
predictions without too much interest in the Modelling process.
o Expert user: Person who is interested not only in the model predictions, but also in
the Modelling process, including data, Model Equation, Fitting process, etc.

Evaluation data: Experimental/Observational data that have not been used for generation
of the to-be-evaluated Fitted model. its purpose is to evaluate the performance of the
Fitted model.

Expenmental/Observational data. Measurement values obfained in experiments or
generated in observations. Can be used in the Fitting or Validation procedure.

Fanolina Aleze Radtignerndtidl SfhpodanenBeiten-Sepmipm017, Berlin



RAKIP Metadata collection as basis for the FSK-ML

“Name”
r N
Model metadata “Target
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" J
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RAKIP Metadata collection as basis for the FSK-ML

Manohaa Flazg Redtigitezn A6idl AdhpodanenBerten-Semipa017, Berlin
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“Standard” for Model Knowledge Representatior
Food Safety Knowledge Markup Language

RAKIP

risk assessment modelling & knowledge integration platform

anses %.) r-ﬁmgmfmﬁ | g:ﬂ:n:lljgood g

Food Safety Knowledge

Markup Language (FSK-ML)

Software Developer Guide

Matthias Fnar {Craer)
Sascha Bulik

Carolina Plaza-Aodngues
btigiasd de Alba Bparico

Version (L9

Fegeryl ingtmuse o Risk Azpesyment_ Germany
Fiediesal st tute Toe Bidk Adtrsumenl, Seriasy
Feederal nstinune for Bish AScesoment, Germrany
Federsl inmmue 109 BEK ASSEsoment, SErmrany

Abennd comtribiutors;

Guidas Carress Carreid
Alenander Falenski

Pegergl Inspmute for Rtk digsecoment, Germany
Fisdierad Insinune Hov Rk ASSesomedl, Garmany

Covliat:

Matthias Fitter (matihias.ffter@bdr.bund.de)
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RAKIP Web Portal

FoodRiskLabs

e s

RAKIP Web Portal

RAKIP

risk assessment modelling & knowledge integration platform

anses :1 Fir BfFR |'.“.‘.'.‘.f“=* , I

Bayrpurasityl fur Aoy ot we-isng
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Thee Siosteil l..-'-h-l:.l CEmmuniny S generating a variety f sciemtific :||||'.-‘||-|1||-:- L

tific pubdications, experimental data and mathematical models) and rescurces (data
bases and software tools for model generation and Ippicaticn| Howvever, the access
to this knowledge and the exchange of information between databases and software
tooks are currently difficult and time consuming, Therefore, three European institu
tions specialized in food safety risk assessment (ANSES, BIR and DTLU Food) initlated a
|oint project to estal ish mew community resources facilitating the efficient knowledge
integration and exchange into and between IT-based applications and resources The
emvisaged “Risk Assessment Mode N and l"\"lf'.lw|-"l'|l:|-" |"rl'--:','l ation Marforms" (| FLAKTE)
will be Based on harmonized data formats and consistent rules for knowledge annata

tion. The feasibiity of this concept will be exemplified through an RAKTP Web Portal al

lowinig users to access and download risk assessment models, modules thereof and
related data i a harmonized file format. These files can then be II'I'|:II.'I'|:E":'| and exe

cuted by software tools supporting the proposed harmonized file format, The RAKIP

Web Portal therefore also containg supporting resources needed for the harmonized
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RAKIP Model Repository RAKIP

e m O n St rato r a I p h a risk assessment modelling & knowledge integration platform
anses a LB*R | gztjiotw:ll)good ﬂ
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Opentorinnovation .
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Qsearch Organism v Environment v Software v Reset Selection c
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RAKIP — Still a way to go! RAKIP

risk assessment modelling & knowledge integration platform
— DTUFood  [JT1J
F B'FR | National Food

anses :_) Bundesinstitut firr Risikobewertung H‘IS‘,\%UIE ’ g

» Develop and maintain “operational” web-based infrastructures for
knowledge exchange

« Extend and maintain harmonized terms and concepts

» Continuously improve standards / formats for knowledge
representation

» Open source software libraries and converter tools to bridge to
existing tools / databases / resources

* Promote adoption, create broad support and compliance
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Future Solutions
EFSA- BfR Framework Partnership Agreement

xR

A efsam

European Food Safety Authority

' N
Establishment of a prototypic QMRA food and feed safety model repository
. Analyse needs i
Requirement analysis forthe Materialize i
QMRA knowledge repository Proof of concept |
l Communication -
. _. Harmonized:
a— dat? exchange Integration of
ormat S FSK-ML files
¥ Infrastructure - Application of QMRA Continued conten
development FSK-ML models . generation j
Controlled
- \vocabularies
/Open source
software
code
QMRA Web-based
“Editorial bomr'J-} . knowledge =) software
\ \ . services
‘repository
=
v Dissemination
v" Involvement of the food safety community
R
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Future Solutions 3
RAKIP Virtual Research Environment (VRE) .-QF')

AGINFRA

Setup and execution

Data D4Science
Miner Computational
Facilities
:f
/,/
T W-E= ® @
Sharing R .=
.‘e-.m
®
P )
&
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RAKIP Work Plan 2018
Exploration of new areas of application

1. Broaden the knowledge base in the RAKIP Model
Repository

2. Adapt and apply the RAKIP concept in other areas like
chemical risk assessment (CRA), uncertainty analysis,
antimicrobial resistance

3. Extend and improve required infrastructure facilitating
efficient knowledge exchange (data standards, controlled
vocabularies/ meta data schema and open source software
code, bridges to popular 3 party tools)

4. Disseminate and propagate the use of RAKIP resources
through publications, workshops, software trainings and new
collaborations

5. Establish an international RAKIP Initiative to promote the
long-term maintenance and update of RAKIP resources...

Matthias Filter, Joint Internation Symposium, 30/11 — 01/12/2017, Berlin Page 20 F-‘)f B'FR



Mid Term Planning
RAKIP as Part of the European Open Science Cloud (EOSC)

Serving European A
scientists across SRO0SA
food systems

”““:“"’ I h Cloud
)

AGINFRA

SCIENTISTS

WoRKING oM
A SPECIFIC
USE cASE

Agricultural / Food Scientists working on:

‘Water Safety Use case

Food Cloud
demonsirators
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Finally

FoodRiskLabs

Food Thair-Lab

Predictive Microbial
Muodeling Lab [PMM-Lab)

FoodProcess-Lab

Dpen Food Safety Model
Reposilory

Events
References

Comact
Search ...

Infarrmation on BIR

Masthead

Data Protecton Declaration

FoodRisk-Labs
7 BfR

Esradenimaltu fus Kb ohraeriong

FoodRisk-Labs is a portal
Lo Ehe Nallowing Laals

developed by the Federal Institute lor Risk Assesoment (BIR]:

PMM-Lab ._F'ij —

‘ i [Process]
L Lab)

Food e

o CHA

¥ Lab

Tracing food back and lar- Modelling bacterial

Representation of feod

ward along lood supply growth or bacterial and process dhains and rmodel-

chains
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Tools

Tools far peediclive model-
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open

) ey R el R

Repasitory for predictve OpenbL lor predictive

microbial modets modelling in loods

https://foodrisklabs.bfr.bund.de
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