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RISK ¢ Introduction and challenges in packaging safety

for the food (and packaging) industry

Case study: Nestle approach
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Trust a fragile concept

It takes years to build trust and
fidelity in brands and
£ products......

\
...... It takes seconds to r(
destroy that trust {0
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The Challenges in Packaging Safety
For the Food (and Packaging) Industry

Many chemicals Packaging Lack of supra- Testing of Complex, often

(>10'000)

materials are national and packaging and fragile supply

implicated in food diverse and often harmonized food is costly and chains

packaging

complex regulation challenging

T,

Packaging is increasingly seen as a source of food contaminations
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Many chemicals implicated in many packagings...
potentially migrating into food

Phthalates, mineral oils, heavy metals, EDCs, PAAs, PFCs, photoinitiators, BPA, unknowns, etc

5 main sources

| Plastics >
Paper & Board

>>> 10’000 chemicals can
be used / found / present

= Intentionally Added
g Substances (IAS)
l

4 * Monomers
- 7 9§\ \ - Additives

Non-Intentionally Added
Substances (NIAS)
* Impurities of ingredients
» Degradation of
ingredients

» Oligomers

* Reaction products formed
during production,
conversion and use




Lack of supra-national / harmonized regulation and
scientific evidence for guaranteeing packaging safety
for food industry

* No harmonized & standardized procedures globally

 Difficulties in comprehension and in implementation

> Different definitions, interpretations, restrictions,... of an
identical food contact material

« Lack of test method for compliance testing

« Clear requirement only for plastics in EU plastics
regulation 10/2011. No global agreement.

« Traditional toxicology-based methodology requiring full
characterization of all substances including NIAS
neither practical nor feasible
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Testing of packaging and food is very challenging

Analytical investigations (sensitive & performant) are costly and complicated

GC-MS analysis LC-MS analysis

[ Majority known \ [ Majority unknown \
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Packaging materials contain:
- known (authorised?)
- unknown/unexpected molecules

——

\ — It is like looking for a needle in a haystack N
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Complex, often fragile supply chain

Many actors, lack of knowledge, chemical information difficult to convey to end-users (food packers)
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Chemicals

Monomers, pigments,
antiox., UV-stabil.,

, - , solvents, ....
| & F w -
‘¥ %% 4 _ Adhesives, inks, plastics,
e T o ool Base Materials glass, cans, papers,
D ol il Gl boards, ....
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Interaction between food
and packaging

___no single stage can pe orm




Risk Assessment of NIAS or non-listed substances: basic principles
What are NIAS?

In Article 3 of Regulation EU 10/2011, NIAS are defined as follows: “non-
intentionally added substance’ means an impurity in the substances used or a

' reaction intermediate formed during the production process or a decomposition or
reaction product” (EU, 2011).

It means, in order words:

* Impurities of ingredients

« Degradation of ingredients

« Oligomers

» Reaction products formed during production, conversion and use
« Contaminants
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Sources and categories of non-intentionally added substances

—

NIAS
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Risk Assessment of NIAS or non-listed substances: basic principles
The document from PlasticEurope or more comprehensive the Guidance published by ILSI
Europe, summarize the steps:

» Literature survey on existing legislation; documentation about the material

* EXposure assessment

* |.Migration data
* |l.Food consumption and packaging use data
« |ll.Derivation of Estimated Daily Intake (EDI) number

» Toxicological Assessment
» |.Determination of Tolerable Daily Intake (TDI) based on specific toxicological studies
+ |l.Determination of Theresholdof Toxicological Concern (TTC)

* Risk Characteristation
« Is EDI < TDI or specific migration < self derived migration limit?
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Nestle Approach: Packaging Safety & Compliance Program

C — Certificate of Compliance
with adequate information on
substances

A - Supplier Audit
focusing on safety
aspects

F — Technical Supplier Partnership:
Aiming to change the mindset of the
supply chain

D — Risk Management

Packaging Materials & Auxiliary Items

E - Surveillance Plan
identifying & assessing the potential risks

B — Nestlé Specifications
including food contact
description
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The Nestlé multidisciplinary approach to ease the
packaging. Focus on Safety Assessment I

recent ILSI
guidance
document on
NIAS

Make possible the risk
assessment of packaging,
even if presence of unidentified
migrants by introducing the use
of bioassays

Detect and characterize
chemicals of concern
migrating from packaging
(e.g. NIAS and IAS)

Make possible the risk

assessment of the packaging,
even if presence of identified
migrants with no toxicological data




Biologically characterize migrates

Case study
Application to a new multilayer plastic cup

Mmhun M Mgralios teith wisss pariarried undir e Euscpasns slandnds

H 1 (pudaling Na. BC 102010}, i 10 diys i 80°C m athinal 3555,
into food simulant

Vo )
Predict toxicology migrates Silico Toxico®

&t were not detected r"E
= Computational prediction of binding to the Estrogen Receptor ahh_ ‘,ﬁgv%-"'-. ;'5.. .0¢

was performed using the docking-based system VirtusToxLab
= 4-MP was predicted to bind to ER alpha and it was confirmed in itro
= PS5 oligomers revealed to be foo weakly estrogenic active
» Docking approach predicted that none of the other substances

Significant lewel of receptor alpha
mediated estrogenic  activity  (EA)
measured using 2 bioassays scresning
tests:  redistribution  (Toxdnsighf) and
CALLX (BDS) binassays
Concordance assessment using 3 dose-
response curve with standard 4-NP
confirmed 4-MP as the key factor
responsible of the EA measured in the
sample

Mo genotoxic and cytotoxic actiity

= 4-nonyighenal, branched (4-NP) and
polystyrens (PS5} olipomers identified
by targeted and untargeted screenings j [ dj‘t" ___,I::]'
(GG & LC-MS/MS) *‘:ma__: s i
= 4-MP comes from the hydrolysis of
THNPFP (Trinonylphenyl phosphite), likeby l 'r+' = ol -
used as antioxidant in polyolefins | ﬁl.LL:Lu r .
« Other known estrogenic  active TR A A R m

] substances  like BFA,  phihalates,
phenal derivatives, trickosan, parabens,

detected exhibit estropenic actvity

Risk Assessment - An hormonally active substance was detected in
nageme multilayer plastic cup
» 4-HP as the source of estrogenic activityDose-

respons:e confirms
~ Mo safety concem found, however Nestle decided
to phase out of THPP anticegdant
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Summary -

Food company is responsible for the Safety & Compliance of the
packaging materials used to pack food. However, the supply chain is
responsible as well.

Safety must be maintained through the industrial filling and packaging of
the product, process and transport, and finally until consumption
by the consumer.

Alignment with regulatory bodies, with focus on high priority chemical
substances, shared NIAS (e.g. phase-out of Substances of Very High
Concern -SVHC, emerging substances, ...)

Implement an integrated approach combining latest developments in
analytics, including sensitive bioassays, through strong partnership and
collaboration with FCM industry, Universities and Independent
Laboratories SR
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Thank you for your attention
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