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Methodological and Ideological Options

Untangling the underlying drivers of the use of single-use food packaging

. - a,° . a .1 b c
Sabrina Chakori ™ , Ammar Abdul Aziz ", Carl Smith -, Paul Dargusch
“ School of Agriculture and Foad Sciences, The University of Queensland, Brishane, Queensland 4072, Australio

* School af Buziness, The Univerzity of Queenslond, Brishane, Queenziand 4072, Australia

* School of Egrth and Environmental Sciences, The University of Queensland, Brisbane, Queensland 4072, Australia

journal homepage: www.elsevier.com/locate/ecolecon i
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Main drivers:
» globalized food processing business models
e supermarket business models
e consumers’ lack of time
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Fig. 2. Causal loop diagram of the drivers of food packaging use.
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./,. EV Cf?ﬁ'llcals Strategy

ey SforSustainability
e The Commussion will:
\

: \ - extend the generic approach to risk management to ensure that consumer products — including, among other things,
¢ ChemicalsStrmag TN iinmmiini=sii e tovs, childcare articles, cosmetics, detergents, furniture and textiles - do not contain chemicals that
# EUGFeenD8al cause cancers, gene mutations, affect the reproductive or the endocrine system, or are persistent and bioaccumulative. In

https://environment.ec.europa.eu/strategy/chemicals-strategy _en

Sustainable
Food Production

Food packaging plavs a kev role in the sustainability of food systems. The Commission will revise the food contact materials s
ustainaboie

legislation to improve food safetv and public health (in particular i reducing the use of hazardous chemicals), support the use Food

Processing &
Distribution
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DIENTERR
Legal definition of
Food Contact Material

safety in the European
Union

Regulation (EC) No 1935/2004, Art.3.1.(a)

[#E R UM, L& XIEFET
BENERASEHT T, ADRBEFIEL S AlEE
HEDOHAIEDHRZEBHICBITSIEEINEK
SEEINTIFNIEE S0

”"Materials and articles, [...], shall
be manufactured [...] so that,
under normal or foreseeable
conditions of use, they do not
transfer their constituents to
food in quantities which could
endanger human health”


https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32004R1935&from=EN

MLLWEREDES ?

A new safety definition?

Art.3,1935/2004(FHKETcsNETH?
Will Art. 3, 1935/2004 be revised?

EU COMIZIRTE. FCMBRFIRETD - DB LM DUV T
N7 Yy oaAXv b 2EBEPTHB,

EU COM is currently consulting the public on its Impact
Assessment for a FCM regulatory revision.
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PROPOSAL FOR A
REVISED Legal

definition of food
packaging safety
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"Materials and articles, [...], shall be
manufactured [...] so that they do not contain

constituents which could endanger human

health.”
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Waste hierarchy

PRODUCT
PREVENTION NOM-WASTE)
PREPARING FOR RE-USE

RECYCLING

RECOVERY

DISPOSAL

https://ec.europa.eu/environment/topics/waste-and-recycling/waste-framework-directive en



https://ec.europa.eu/environment/topics/waste-and-recycling/waste-framework-directive_en

EU@??Z?“JOU'U"(G)IJ Plastic recycling in the EU

2022410 A 108 LLAI Prior to Oct 10, 2022

o UBAIIRE EDISHDZEDT S RICEBI TS
FYIERIZ] Many “plastic pledges” by brands
to increase recycled content

- PUNEmETZEHER (EFSA) (&, FUTAVILIIE
ZEBURL LT, 8E%5Fn] 9%, European Food
Safety Authority (EFSA) reviewed each recycling
process before it was allowed to operate

o EFSANZE |EZBHIEDIE. XAZHIVIBAIILD
PET(D4, Only mechanically recycled PET deemed
“safe” by EFSA

BiEAtFAROBA T SAFYI0 RN

— Lack of recycled plastics for food contact use

13

20224108 10 H LLP& since oct 10, 2022

« ¥AREI EU 2022/1616 New regulation EU 2022/1616
o HHWBRIEFEDT ATV, HHPBVHA()L,T0EX Al

plastics types, all recycling processes

« EFSAOZMEEHRICTCER I T, % - ERNFENDh
#332917 Novel technologies allowed to register and
operate prior to EFSA safety assessment

o UBAJ)ZBZEEEK Register of recycling operations

« FCM#R#I EU 1935/2004. EU 10/2011(C#EHL,
Compliance with FCM regulations EU 1935/2004, EU
10/2011.
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How Does Enforcement for FCM work?
FCMDERFIZ ED L S ICHEgEL TWHBDH?

It mostly does not!

ZzhlE, IFEAEBEBEL TULIL ]

«We do some enforcement in order to
claim we do it. It achieves nothing.»
Anonymous

Gregor McCombie [(EEL TWB LS ICRES =B ZRKEL =4, AHERLTLEL] ER
24/09/2018
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Ssummary Chemical analysis

tEZPthoF L
EEEAEEET B DIUTO L S LYWEICRE
Enforcement works for some substances where

— There are clear limits of migration R~ o#TEA R
— There is specific legislation (e.g. Reg. 284/2011) #xoxgsnrsH 3
— There was a «scandal» (e.g. ITX) @i FgEsH > 1
— Itis easy to measure, though irrelevant for protecting
consumer’s health (e.g. overall migration)
AEREZED, HEEORRFRZICEHELLGL BITHRELRY)
Many MS do no or virtually no chemical analysis

of FCM z<om#Eiz. B2t SREMMRICEESHETE>TLAL
— Those who do, check only a few substances ##%LTtw3ETH. 9E
— The EURL has been given an impossible job (i.e. provide #&E#

methods for all substances) g y44 7 L83, FaEstsEsE
WTW3 (ETOYEIET 39 FErE
Gregor McCombie HIahe)
15 24/09/2018
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BEmiEfl{tFWE (FCC) OUAJEHEA Dk

Challenges for the risk assessment of food contact chemicals (FCCs)

Analytical Chemical
ethod standard Uncertainty
actor Non-monotonic
dose responses
YR «lE<EXI\F—R

N risk oc exposure x hazard
Migration
Toxicological
Sensitive windows ;
Cumulative endpoints
of development
exposure

HELANEIE: The Way Forward:

1. BMEAMHICERIMICERT 2IEFEMEDORBELHZHIPRI 5, Limit the
number and types of chemicals intentionally used in food contact materials

2. EERMAIMME (NIAS) ZELFCCHREMZFEMET SFH LWLV T 0—F =6
¥¥9 %, Develop novel approaches to assessing the safety of FCCs, including non-
intentionally added substances (NIAS

Muncke s (2017) EHP IS ientific challenges in risk assessment of food contdct materials | https://doi.org/10.1289/EHP644
17


https://doi.org/10.1289/EHP644

EBRMICHIFBERATT/—=ILA (BPA; CAS 80-05-7) (€DW\T
Bisphenol A (BPA; CAS.80-05-7) in Europe

9o
N

-

BENERER
EFSA 20214E12H

draft scientific opinion
EFSA Dec. 2021

®

BPADBEADF

ExEEL. L

WiHE—BERE
(TDI) [FXIRIED

TDIN10/5 5 D1l

New Tolerable Daily
Intake (TDI) is 100’000
times below current
TDI due to BPA’s
impacts on human
health

W

L LR E R 17 R
& (BPA) [%>2,4
ng/kgEBfm (BPAND
ftb D £ iz Al AL
ADLDIEBRE
%H L T) New specific

migration limit (BPA) is >2,4

ng/kg food (to account for

other, non-FCM sources of
exposure to BPA

%

#B1THIFR{E2 ppt:
EBEdEFTHITTE
7LV ?  Migration
limit 2 ppt:

too low to enforce?
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JEEHZRABRASERIE Non-monotonic dose response

* EFSADHT TEFSAD E MERY RV FHEICH TS5 FERTAERICOREE(C
EE]T é ﬁi;] 2021&105 EFSA new “Opinion on the impact of non-monotonic dose responses on EFSA's

human health risk assessments” Oct 2021

[AEDV’SHEZRETS] V5 RINETEENTIEAV (| ERAEEICIEERLHER
EBEOYEICOWVWTIX, KYFHHLGEMANETEHS  “The Dose Makes the Poison”
cannot be applied universally: for substances with NMDR in low-dose range, more detailed assessment is
required:

[FEERALAERENEERZE (apical effect) ICEA L THEINT-IBES. TOEYEN
REMEZFEML. VRIVFETOERAANDEEEZEET 5012, ERENALA DXL
@Eﬁ#b‘“l‘\%f‘&éj “If an NMDR is observed for an apical effect, the understanding of the underlying

mechanism(s) is necessary to assess its biological plausibility and to consider the consequences for the risk

assessment process”

- ZDEKIE  2TOERAShEIEEMEZBFMEL. NMDRZET HLEMHEDIEA
BEZHLOMNZT S E?  IMPLICATION: Re-assess all authorized chemicals and identify mechanisms
of action for those with NMDR?

Fhéd  EEMEDOY RV EFTEADH LULVZ FO—F ?0r: New approach to

chemical risk assessment and management?

19
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* e’?é% Mixtures

« FCMIZEENSHLLILEYEDLE
BIC#1T9 5  many different

chemicals in FCMs migrate simultaneously

- BROILFHMEIC TRE) &

IE<ELARILERET 57T TR,
NBRBBEOREICI+HLIZVZEWL
setting “safe” exposure levels for individual
chemicals is not sufficiently protective for
public health




Environment International 134 (20207 105185

Contents lists available at ScienceDirect

Environment International

journal homepage: www.elsevier.com/locate/anvint

Early prenatal exposure to suspected endocrine disruptor mixtures is )
associated with lower IQ at age seven | g |

Eva M. Tanner”, Maria Unenge Hallerbick”, Sverre Wikstrém"*, Christian Lindh?, =~ RESEARCH

Hannu Kiviranta®, Chris Gennings®, Carl-Gustaf Bornehag™"*

oy RESEARCH ARTICLE SUMMARY

4 gecupantonal and Envirormenal Medicine, Lund Untversivy, Lund, Sweden
“ Narfonal mseierie for Heelth and Welfare, Helsinkl, Finland

From cohorts to molecules: Adverse impacts
of endocrine disrupting mixtures

Nicolo Caporalet, Michelle Leemanst, Lina BirgerssonT, Pierre-Luc Germaint, Cristina Cheronit,
Gabor Borbély, Elin Engdahl, Christian Lindh, Raul Bardini Bressan, Francesca Cavallo,

Nadav Even Chorev, Giuseppe Alessandro D’Agostino, Steven M. Pollard, Marco Tullio Rigoli,

Erika Tenderini, Alejandro Lopez Tobon, Sebastiano Trattaro, Flavia Troglio, Matteo Zanella,

Ake Bergman, Pauliina Damdimopoulou, Maria Jonsson, Wieland Kiess, Efthymia Kitraki,

Hannu Kiviranta, Eewa Nanberg, Mattias Oberg, Panu Rantakokko, Christina Rudén, Olle Sader,
Carl-Gustaf Bornehag®t, Barbara Demeneix*1, Jean-Baptiste Finif, Chris Genningsi, Joélle Riiegg*t,
Joachim Sturvet, Giuseppe Testa*1

Caporale et al., Science 375, 735 (2022) 18 February 2022
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Six Clusters Of Diseases 6 E$E D]
AA DR i
Cancers Cardiovascular Reproductive

diseases disorders
* Breast cancer * Hypertension * Male infertility
* Prostate cancer + Atherosclerosis * Female infertility
* Kidney cancer * Myocardial infarction

St

A B TR 8
&

\

Brain -related
disorders
* Hypothyroid

* Abnormal
Neurodevelopment

RERE
o,

Immunological
disorders
* Immunosuppression

« Asthma
- Allergies

HRE

Q9

Metabolic
diseases
* Diabetes type 1

* Diabetes type 2
* Obesity

Hi #8Jane Muncke, Anna-Maria Andersson, Thomas Backhaus, Scott Belcher, Justin M. Boucher, Bethanie Carney-Almroth, Terrence J. Collins, Birgit Geueke, Ksenia J. Groh, Jerrold J.Heindel, Frank von Hippel,
Juliette Legler, Maricel V.Maffini, Olwenn V. Martin, John Peterson Myers, Angel Nadal, Cristina Nerin, Ana M. Soto, Leonardo Trasande, Laura N. Vandenberg, Martin Wagner, Lisa Zimmermann, R. Thomas Zoeller

and Martin Scheringer. {5, A vision for safer food contact materials: A public health concerns as drivers for improved testing (J: "J fétﬁ

BREMMHOLODE 3y  BBRUEORBNE L TOLRFELDORR) .
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SDEZ2REmiZMMEIOTHOEYTY | SMBERIESEDHEENL
ll-t @ﬁ?ﬁﬁlﬂii@%{fﬁ A vision for safer food contact materials: public health

concerns as drivers for improved testing.

CHEMICAL FOCUS .
single substances: multiple substances:
intentionally used exposure-relevant mixture

W
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|

s one endpoint:

(9  genotoxicity as status quo

9 proxy for cancer
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X
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|
multiple test the overall migrate
dpoints: . - ..
:,r,‘( CT:::?e:s of test intentionally from flnlSh_ed food
Disease (SCOD) used substances for contact articles for
multiple endpoints multiple endpoints
that predict SCOD that predict SCOD

Hi#8Jane Muncke, Anna-Maria Andersson, Thomas Backhaus, Scott Belcher, Justin M. Boucher, Bethanie Carney-Almroth, Terrence J. Collins, Birgit Geueke, Ksenia J. Groh, Jerrold J.Heindel, Frank von Hippel, Juliette Legler, Maricel V.Maffini, Olwenn V. Martin, John Peterson Myers, Angel Nadal, Cristina Nerin, Ana M. Soto, Leonardo
Trasande, Laura N. Vandenberg, Martin Wagner, Lisa Zimmermann, R. Thomas Zoeller and Martin Scheringer. #f&=. A vision for safer food contact materials: A public health concerns as drivers for improved testing (& Y ZRE&HLBREMAEOHOED 3  HBRREDREHE L

TORRFELEDER)
24
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%:I:EA .
maof Conclusions

s BmEEIL, SN EDESICTERZEELEEL TLWAMNEERICEEIZER
L—CL\é . 1E*|Jés bDIs 7E|_/\)l/1té7hafzt/*x:ET)|/ Food packaging is very

closely linked to how society produces and consumes food: convenience, processed, globalized business models

* EUIZHBITHAWVWK DOIDBEELGER, FRAIGEEDI-ODIEFYEEES. EFSAD
BPA & 3EE;H&H§E}§FB®$—I-%E’],UEs BEYDEEANDOEY A some promising

developments in the EU: Chemicals Strategy for Sustainability, EFSA’s BPA and NMDR Scientific Opinions,
Commitment to address mixture toxicity

¢ ﬁlﬂl?%ﬁﬁ*j*ﬂ' & Ekﬁ?:ﬁ':u@?féﬁ Eﬁi%? 6 Redefine SAFETY for food contact materials and

articles

¢ EFIFI %ﬁﬁ‘"ﬁ?%ﬁéf 0) ﬂ E;':FWT A  Assess the effects of ALL food contact chemicals
c FAERTEIIARTOEBMKRBICEET ST FARS Y FZFHET D Assess

endpoints relevant for all chronic diseases that are increasingly prevalent

Food
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EUICHITHFCMFABI D1 T HEREL TV
(I\ . H:Ilm Enforcement of FCM regulations in EU does not work: sources

* https://food.ec.europa.eu/safety/chemical-safety/food-contact-
materials/revision-eu-rules/evaluation-eu-rules en

* 20185F9H248 : AT—YHRILE—T—0 a3y T, BITD
22 24 Sept 2018: stakeholder workshop, enforcement
perspective

https://food.ec.europa.eu/system/files/2018-09/cs_fcm_eval-
workshop 20180924 presO7.pdf
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