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SayFood  Illustrations
application to deep-frying
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A common laboratory between
UMT ACTIA 22.07 SAFEMAT 
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Molecular modeling

Thermodynamic

characterization

GC-MS 2D

Chemical imaging (UV, RAMAN)

Mixer
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NMR 1H

Spectroscopies NMR 1H, FTIR-ATR, Fluo. Mass spectroscopy high resolution

UMT CORE

UMT SAFEMAT
SHARED EQUIPMENTS AND PLATFORMS

91
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● Consolidation and validation of knowledge on 

MOLECULAR PHENOMENA, contamination 

pathways, barrier properties, means of controlling 

them...

● Develop ad-hoc METROLOGY of thermodynamic and 

transport properties, high throughput ANALYTICAL 

CHEMISTRY, ad-hoc test benches (flow, aging)

● DISSEMINATION to the industry of tools, safe design 

concepts of substances, materials, packaging

3 AXIS R&D (food industry, packaging)
PREDICT, MEASURE, DISSEMINATE & COMMUNICATE
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Low TRL
✓ Theses on own funds (chemometrics, life cycle)

✓ Integration for part in CIFRE theses

✓ Collaboration with Fraunhofer, FDA

✓ Formalization of ASEM (Analysis of Systems at the Molecular Scale) concepts

Intermediate TRL
✓ Partnership research with CIFRE theses

✓ ANR FoodSafeBio Pack

✓ Calculation platform, database

✓ Interactions with other industrial technical centers (IPC, CTCPA)

High TRL
✓ Services and training for food industry and distributors (LNE)

✓ H2020 program (ex. MyPack)

✓ ERASMUS+ program (e.g. FITNess)

✓ Collaboration agreement with the chemical industry

✓ Methodological transfer to related sectors (cosmetics, etc.)

✓ Synthesis works (in progress)

✓ Communications (MATBIM, ACS...)

OUR STRATEGY
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New 5 year project Unit SAFEMAT 2.0

Recycle Reduce Reuse
Objectives of the 
3Rs Decree

Goals
UMT
2.0

Public mission
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5-year project
AXIS 1

FOOD GRADE 

RECYCLATES

(recognized)

AXIS 2

AGING OF

RECYCLED MATERIALS,

REUSED, REEMPLOYED,

COMPOSTABLE

(to be built)

AXIS 3

ENGINEERING

INTEGRATING THE COUPLE

PACKAGING-PRODUCT

(to federate)

Mission of public interest, support the evolution of regulations, reconcile safety and performance
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IPC
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2022 2023 2024 2025 2026
CITEO

ANR FOODSAFEBIOPACK

ANR PACKSAFE

LNE
CITEO

UB

INRA

E

IPC
CTCP

A

CTP

ANR POLYSAFE

H-Europe BUDDY-PACK

CASDAR MACALTER

ERASMUS + FITNESS 2

CO-PACK CHAIR
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(2021-2024, coord. O. Vitrac) – Illustration of the scientific approach
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Automatic microbalance

SOS = ultrasonic Sensor
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monolayer with barrier to diffusion
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CCM

inhalation

ingestion

skin absorption

FCM
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Automatic microbalance

SOS = ultrasonic Sensor
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Migration modeling and computational 
engineering
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Migration modeling and computational 
engineering
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US guidance Europe guidance

http://publications.jrc.ec.europa.eu/repository/handle/JRC98028https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100BCMB.TXT

Methodology for 

Estimating the 

Migration of 

Additives and 

Impurities from 

Polymeric Materials

http://publications.jrc.ec.europa.eu/repository/handle/JRC98028
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100BCMB.TXT
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What is the goal?

Multiscale modeling

𝐶𝐹
𝑡𝑖𝑒𝑟 1

estimated
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in food 𝑪𝑭
𝒕𝒊𝒆𝒓 𝟏 𝐶𝐹

𝑡𝑖𝑒𝑟 2 𝐶𝐹
𝑡𝑖𝑒𝑟 3 𝐶𝐹

𝑡𝑖𝑒𝑟 4 𝐶𝐹
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1 2 3 4 5 6

> > > > >

Threshold
of concern:
𝑪𝒕𝒉𝒆𝒔𝒉

(e.g., SML)

𝐶𝐹
𝑡𝑟𝑢𝑒

Compliance cannot be 
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compliance
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+chemometrics
+QSAR



p. 27

Uncertainty vs ignorance
► “scientia” “opinio” 
►

►

Y. Zhu, P.-M. Nguyen and O. Vitrac in: G. Robertson (Ed.): Elsevier Food Science Reference Module, Elsevier, Amsterdam, NL, 2019, pp. 64. 27
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Probabilistic modeling
►

►

►

►

E.g., monotonic model
𝐶𝐹

𝐶𝐹
𝑒𝑞

O. Vitrac and M. Hayert, Aiche Journal 2005, 51, 1080-1095.

O. Vitrac, B. Challe, J.-C. Leblanc and A. Feigenbaum, Food Additives and Contaminants t 2007, 24, 75-94.
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O. Vitrac and J.-C. Leblanc, Food Additives and Contaminants Part a-Chemistry Analysis Control Exposure & Risk Assessment 2007, 24, 194-215.
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shelf-life=1 
year with 
minimal
weight, higher 
safety
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https://fitness.agroparistech.fr/

