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Anatomie d’une crise
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Is it safe?
How to assess it?
How to grant it?
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Lidie de Ja eeéation de cotte éeole dont nons
avons ¢lé les plus fervents propagandistes
vienl d'élre muse définitivement au point par
un groupe de praticiens, do chimistos ol d‘agro-
nomes distingués qui vonl on assurer e lone-
Lionnement.

L'enseignement sera loul i la fois théorique
el pratique,

Dans la voie pratique, le Comilé de Diree-
lion se propose, non pas d organiser une usine
(e fabrieation de conserves el de produits ali-
mentaires divers, deslinée & concurrencer
lindusteie libre, mais da crder des laboraloires
d'essais o denseignement que dirigera un
praticien qualilié oL ei clavue fabricanl pourca
venir s¢ docnmenter el conconric aux progris
de la science alimentaire

Les essais théoriques seront dirigés par un

appnrmls el |uh‘nn||l'n mnplovu par l Induulrn:
alimentaire. Un ingénieur diplomé, M. Ray-
moxn MonoT, desusines de Diélrich, est chargé
dorganizer celle partie du programme.

M. Mon#ar ne Brivans, lo distingud sous-
directenr du laboratore  municipal, a bien
vouln e charger de U'enseignement si impor-
tant de la chimie appliquée i Falimentation.

Enfin M. En. JACQUET, ingénienr-agronome,
administeateur de Pécole, oceuperu la chaire
de professeur d” w Alimentation Commerciale »,

Ajoutons que notre bulletin transformé en
rovue bi-mensuelle @ laquelle collaboreront
désormais les personnaliliés ci-dessus, devient
le Bulletin Officiel de 'Eecole.

En un mob el suivant Fexomple  d'aulres
pays, une Université nouvelle el bien moderne
vient de naitre cn France, celle de 'lndustrie
Alimentaire, Cetlo industrie quitle ainsi, défi-
nitivement, le domaine empirigue pour rentrer

Jdans celui des sciences exacles, o elle avail

200 LA CONSERVE ALIMENTAIRE

sa ‘place déja marqueée por les exigences et le
progrés sans cesse grandissanls de la vie
conlemporaine,
Pour le Comitd de Direction :
Aug. Contuay.

Gauserie Professionnelle

par Nicolasx APPERT

Méti des € ves
Ftrangéres

Nous donnons ci-dessous la {raduclion d'un
extrail du passage que M. Hamel consacre i la
législation el Finspection des conserves ali-
mentaires an Canada, dans lo traité qu'il publie
en ce moment. (Modern practico of canning
meats) :

« Comparés avec los riglements qui ré-

aucune substance alimentaire ne doit contenlr de prodU|t nU|S|bIe produits chimiques...

0 s contre
Ia concurrence doﬁ I'lnls L'mq, ll ¢loil néees-
=aire de créer une législution, au moins sur le
papier,

« Nous comprenons bien que les chimisles du
Ministire sont 14 pour condamner tout produit
alimenlaire on Fanalyse révélerait la présence
dun produit chimique dangereux, mais pour
ceux qui sonl an courant des discussions on
cours enlre les hygiénistes les plus distinguds
du monde entier au sujel de la plus ou moinx
grande nocivité de'tel ou tel antiseplique,
salisfaclion est maigre.

o Je répite que le fabricant de conserves en
bolles n'a pas besoin d'antisepliques pour
assurer lu conservation indéfinie de ses pro-
duits. La stérilisation lui suffit.

« Pourquoi done ne pas faire comprendre
au monde cntier que les mots « CANADA
APPROVED » del'éliquette signifient ab
entiére de susbstances nuisibles, aussi bien
dans les conserves que dans les viandes
fraiches.

v Que siquelques antisepliques sonl consi-
dérés comme inoffensifs par le Ministere e
I'Agrie ulhm- pourquoi ne pas faire connailre

do ce

emenl

10 e Ta soudore
cmployéc. pus plus que crllc de lacide, et il
semble que sur ce point les japonais sonl bien
en avance sur nous lorsqu'ils donnenl les

«Je ne parle pas ici de Vinspection des
vinudes froiches qui est soumise & un groupe
de savanls et de vétérinaires do valeur,

« Mais I'acheteur éclairé de conserves ali-

mentaires quelles quielles soient, viandes,
poissons, lmils on l-‘“umcs ext loin avoir

o 1908 qui régit
pection des conserves alimenlaires nous dil
Aucune substance alimentuive ne dnil conlenir
de produit le. produdls chi colo-
ranis ot antisepliques, ct plus loin on nous
dit = M sera fowni aux Inspectewrs par les
soins du Ministére de UAgricallure les noms
des aniisepliques el colorants inoffensifs donl
Uemplot es! permis. L'addition de loul aulre
empichera e produit de recevoir Uéliquelle
constatant l'inspection,

les pour leur armée,
w 'onr en finir, il semble que dos instr
plus comnplétes auraient ¢Lé pour le plus grand
intérét du fabricant luiaméme, en donnant au
public consommalenr une garantie parfaite de
steurité. La consommalion en aurail ¢4é acerue
en regagnant la confi des leurs
qui sonl peu confiants dans les conserves,
généralement sans raisons, d'ailleurs. »

G T. HaMmEL, ingénienr.

L'auleur Misanl une wuvre purement tecl-
nique el non de polémique est évid 1
ré? modéré. Mais pour qui lit entre les lignes
el pour nous qui savons combien sonl rares
parmi le personnel de Finspection les gens
compélents, loules les places ¢tanl prises par
les politiciens, nous ne nous senlons pas rassu-




Italian police seize contaminated Nestle baby milk
I3 Wy 2005 1645708 GMT
Source: Reuters

{Adds Tetra Pak comment in
paragraph 11}

By Massimilianc 0 Giorgio and |sabsl
Strassheim

ROMEZURICH, Mov 22 {Reuters) -
Italian police seized arcund 30 millicn
litres of baby milk produced by Swiss
food giant Mestle <MESN.WX= on
Tuesday after tests showsd it was
contaminated with traces of ink used in
the padiaging.

Mestle szid the chemicsal substance was
not harmful, but announced it was
B recalling the infant focd in four

€ PREVIOUS | NEXT ¥ Eurcpean countries, including ltaly,
Forest Ranger officials chedk a package | 0Et3use of the problem, which related
of baby milk made by Swiss food group | 10 Tetra Pak cartons,
Mestle in & supermarkst in ltaly
November 22, 2005. Italian police ltalian Agriculture Minister Gianni
seized around 30 million litres of baby AlsrmiEnne termsndad sk to see if

milk produced by Nestle on Tuesday babies given the contaminated milk
after tests showed traces of ink, and the over & prolonged pericd faced health

company said it was recalling the infant| .o
food in four Eurcpean countries.
REUTERS/HO

"It is inredible that such defenceless
baings 25 babies should face such serious risks in 8 product 85 widely used a5 milk,”
Alemanno said in 8 statement.

REUTERS J AlertNet

FOUNDATION

Italian officials said they had already seized about 2 millicn litres of Nestle baby
milk garlier this month after flndlng traces of iscpropylthicxenthone {I'I'K:l an ink

"It is incredible that such defenseless
beings as babies should face such serious
risks in a product as widely used as milk"
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FNVSISEE notation (unit)

Migrant_-: - —— ——
Homologous migrantt not available 0 ™ 3 |
Polymer LDPETtt 10 ¢ FEJ' 2 -

Thickness Ip (um) —_— simulant M=241 g-mol"
Volume dilution ratio Lep(-) T » 5
Biot mass number Bi(-) 10 = = — — — — — g
Contact Time t (days) @ accepta ble
Temperature (°C) . SML
Likely initial concentration? Ci» 2 (mg-kg) 100 + 10 Cgh .
S—

Conservative initial e
concentration® (cre) " (Mokg) 300

10+ Migration

Likely | 84101 S In water ¢
difusion coeicient: |ECCMREUNIN S ESR PRI | BT . ate 0
Conservative + dmRet e D 10 b £, s
diffusion coefficientd D, *(ms") e Q‘%
Likely [ 14109 \, ©
partition coefficient werp () [3.7-100 5.1-10¢] | d‘
Conservative e ’ -8 : . - . :
partition coefficient Kirir O i 10 _ﬁ‘Q\ 8 -6 74/ o 0 2 4 8
Food Additives and Contaminants, 2009, 26(12), 1556-1573. 10 1@%’ 1°K 1010 1010
O
I,F/P

Date of
case

6. 08/09/2005 2005.631 ITALY ﬁt materials
migration of isopropyl thioxanthond (250 pg/I§ from packaging of milk for babies from
RASFF Portal i by I e 2

Reference | Country
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SOLUTION 1
Modeling

B
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MIGRATION: SOME TYPICAL CASES

monolayer with barrier to diffusion multilayer

f

Fo=0




MIGRATION OF
DEGRADATION
PRODUCTS

+ risk of aroma
and flavor
losses

‘ WATER SORPTION
(risk of polymer plasticizing
And loss of barrier properties)

ETHANOL PERMEATION
(risk of ethanol loss and of
non-compliance)

1375 E 1400 E 1425 E

Fo=0

alcoholic beverages

Lo

radionuclides
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FMECA « milk for infants stored in a brick »

Formulation Design Process Informations Mechanisms

= ‘ SR ek - DIFRUSIDHI0AGEN - O - =he &
&
I My Information hived simulations or templ k ]
, 5
acataloeyte FET3 . L - "
v i Brigerties from a grevious resilt Nk in e aurrent famrn - M
7 ' ' My umer: demouser (chang= L= | formulmtion | | diions | | ] [il] ; e
F I - d . P | My :rauxb:;aonmmnn (ohangs :;:J“ic]huh - "
My databae: commeni]3a.sfpp2 s
ormulation e5|gn rocess n My apphcation: Diffusion_1DFV2n (change apploation ) -
= monomers (plastics, two components: o production, storage, assembly of & idenlity ¢ e - soiipeia szinais (fae reaet £
adheslves) o brick body (4 materials, materials assembl Search mgracesiiata: & Higmrs (WML} ) Transgor Popermes g
namwAUPAC [=] Acstaldebyde &
e catalysts 5 layers) * assembly and storage of + formula o
o anlioxidants e cap (two materials incl. comuponemsu - (substar e
»  lubricants _ thessaling system) |7 E!:'r”m;‘? dS\Tg ”9) eehnelogy, or not) Contact conditions =l B B =10 Help -
s biocides (cardboard, ink) | six materials ) s testcon =
. . *  storage of empty packaging the risk 4 Layer 1 Acetaldehyde =
s mineral oil (cardboard) + LDPE, PP (cap) o asent e sk | Mo | man Wamin: Atstakohyda (Acste
- : ptic packaging filling conditi LR I imeat | (G400 e [=] gt sldahyoie Cthanal-Ethyl
z *  solvents *  aluminum fO‘E_ ‘ (temperature, pretreatment...) iy e L A — SISyl CHICHD, Acktaiiahyd; Ay da N
2 * photoinitiators «  cardboard (origin} o storage and retailing of the bricks packag - o _Neered el
S oherresidus (NIAS) o Cinky fillect with ik consum fioiie o el e e
- - G = . o i e DP [l2at5  |[m2e [2] Cmpet | [T e acrsiah g e
g itHub oo Expios Fomses Emwesrma Eiog e o [0 o [l i M- 44.059 gimel
@ 5 |
o = gt SML & 51
[= E L. ovitrac | FMECAengine @MWl + WS 1 WFak 3 e ::’:‘ EFE.EEZP’E;;;D[(:HIIIQMWTUBH‘;"‘I <:a)|_c;;0b:d.
2] | e 2 2o 4 (rcludng an
8 = Teaicity profies smilar to methaldehyde, & 2-
w . wear aral rat study and a 3-generation oral rat
E E Boent i s FMECAsngine | senspatankant.m a2 g ripcs study ncluding taratoganicity with
- thamethaidehide, Thi oty el
g " BB ovhra an 15 by 206 mimor Ut 0001 S I gxpumnicl;r ar:er r;a:::m wy\?" i}
A Highly concentrated Barr | i n cansidared witheut rakvanca far sffacts fram
5] - N oral kake of smaler doses, [adopbed ab 1130d &
@ e anlioxidants, lubricants, . " SCF masting) 17 L& Septambse 108) ==
© biocides Mati | Eesciabin Fie 275 frvms 252 slt 10,00 M i Bl | Wy, B f)‘ﬁ*—*ﬁfmpa-m-mﬁmnuffmdrfs.-'s:.'::b'wt
=4 _ .
= s mineral oils, rese " - - T Il Renulation : +Bncisva | e
S photoinitiators weig i sasniiayicis sl 1o o =SSR, ) . 5=
@ [ ¢ monomers, catalysts, . 771 e e e : 1o e 53 - B w
bt e G-k ronigebin s ]
SN, oo X SRS — l e ol &
- e other residues Mate wiatian | ks
g rese wn b
=1 5 SFRP3 8 A oS 10 SRV FIYGRBSEN LIS And Senizion oo 1
© = SAFE FOOD PACKAGING PORTAL  LINRAYOhvier Vitras
S
o
o [
© 5
=
e S B
_7' x

IMA R ) CARREFOURS m—
S e il DE L'INNOVATION AGRONOMIQUE
SCIENCE & IMPACT



Probabilistic descriptions

Distributions
b (contamination,
Je DN E consumer exposure)

A

Concentrations
Bulk observations
Relaxation times

eterministic descriptions |

|
o

eguations

AL P Electronic olecul
NSy, Schrodinger
gquation
1/ Electronic
interactions
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SOLUTION 2




a)
D(M,T,T,)
| Eablob - Decty
= ex — D
0€Xp RT 0%4:“4//‘6‘
«(M % —a(T,T, — 7o
y eXp (_ E ( ) . Eblob> M ( g) ‘Tq; 10145 O%@%
RT Mpiop E |
O 107° [
g e L : , D
¥ -4 - adding one C = —
, 8 ¢ ‘ 107° 8
0 ® PLA at T=343 K (Tg+10 K)
PP at T=333 K (Tg+60 K)
DO /8 /64 > PCL at T=l323 K('Ell'g+110 K)
m %ﬁ% 5
M (g-mol™)
Macromolecules 2013, 46(3), 874-888 ™
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K;p/F- SOLUTION 3

DESORPTION DESORPTION
Fo = 0.0005 (a.u} Fo = 0.0005 (a.u.)

concentration profile
concentration profile




THE CONCEPT OF SOLUBILITY BARRIER

with solubility barrier Fo = D-Ulg =0

without solbility barrier Fo = D-Ulg =0
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Excess mixing
enthalpy:
atomistic scale

nucleus

All-atomic model

MD simulation

r ﬂ

Effective potentials
for selected sites

o I~ R
5 o o '-";' §E af

Full information
(but limited scale)

T o M RE o,
0 ¥ AT LIt A
e ® oM Y g B A
Y o o ’w ‘:;A”
YA
rl’s“t}?“ A /;4~,(
- t Z
’#’, 'Au‘A,:r'I' 4)’;4"1,_,(’\
o Ny AT N A
Y 74\‘;-"7«_.‘-1\,J
- 2 <J
v ”"1)""-«'& *x.‘»‘

Boltzmann inversion

Coarse-graining —
simplified model

PERERAR
HAARRRD
A0

Increase
scale

Excess mixing
Entropy: coarse
grained repre-

Effective

U(r) o« kgTIn[RDF ()]

RDFs for selected
degrees of freedom

grr'gry

potentials

sentations

Food Research International 2017, 88, 91-104.

Properties on a larger
length/time scale

Journal of Polymer Science Part B: Polymer Physics 2014, 52, 1252-1258.
Journal of Chemical Reactor Engineering 2010, 8.
Industrial & Engineering Chemistry Research 2010, 49, 7263-7280 ; 2009, 48, 5285-5301.
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ACETYLATION RATE FROM 0 TO 100%

. 2-nitrophenol Acetophenone Benzyl alcohal

calculated
i,Pfwater

calculated
Plwater

K
i

—/l - <

ol

106 | 4-nitrophenal 11 4-nitrotoluene E-anznptmnons__.,--"""_.ﬂ 02 04 06 08 1
Oya

Kcalculatad
1,Phwater
—
[=] OM

-2 00 o i i i i
0 02040608 10 02040608 10 0204 06 08 1

Ova Oya Oya

Industrial & Engineering Chemistry Research 2017, 56, 774-787. : ___/ of
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Dy = Byenp (- =) exp (= =5 a7 SOLUTION 4

a(T,T,) =
K
1+————forT > Tg 8
T=1g*Kp ' e Fang o al, (2013
K g s )
a - -
il — forT<T, 7 : zz‘:
a
—Z(T—Tg)+KB 6| B set? .
Ac2 1 B set3
5 —global fit 7
‘;:i {ciscarding the last data of set1)
Eat * -
o
3 I —
2 L. e o
. e i
@ 1 Rouse moadel imeft)
‘ s * . 0 | physical limit_| i
- o _ -50 0 50 100 150




-1
M (gm0| ) [] Polyvinylidene chloride (PVDC) at 50% RH

10 100 1000 A Polyamide (PA)

% Polystyrene (PS)
10—9 e | x High density Polyethylene pHDPE)
Se 4@ Low density polyethylene (LDPE)
\ R - | (O Plasticized polyvinyl chloride (PVC)
11 A Dry polyethylene terephthalate (PET or PETE)
10 B M Polyethylene terephthalate (PET) in contact with ethanol
: g <> Polypropylene (PP) in contact with glyceryl tripelargonate
N oAb A @ Polypropylene (PP) at 40°C
10—13 ,« T Y R Y _PP+TP + Polypropylene (PP) at 70°C
A \A ® B
; PVCYglasticized)
— -
o N N 2
(%] ™
s -15
£ 10
T ——
o . rubber
tate
17 &
10
-19 —
N DM, T M a(T.Ty)
21 X | —
’ D(M,,1 M
( 0 ) 0

Journal of Chemical Physics 2010, 132, 194902. : —
Journal of Applied Polymer Science 2006, 101, 2167-218 CARREFOU RS\—-—-—'

H.i.ll ,‘é'. Journal of Food Engineering 2007, 79, 1048-1064. DE L’INNOVATION AGRONOMIQUE

SCIENCE & IMPACT



a) D estimates for PP

el

200

A

Concentration
5°
%&&
5 ¥

/|
|
=
1

150

(°C)

= 100

T-T

Plasticize and

I
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SOURCES DE CONTAMINATION DES ALIMENTS
PAR LES HUILESINERALES SOLUTION 5




SURROGATES (1)

Decane (C10)

Tetradecane (C14)

Hexadecane (C16)

Octadecane (C18)

Eicosane (C20)

Tetracosane (C24)

Octacosane (C28)

Dibutyl phthalate (DBP)
Bis(2-ethylhexyl) phthalate (DEHP)

Benzylbutyl phthalate (BBP)
Benzophenone

4-methyl benzophenone (MBP4)
Isopropyl-9H-thioxanthen-9-one

Anthracene
Naphthalene

Food Additives and Contaminants //
.., 2017, Doi: CARREFOURS em—
7 -@: 10.1080/19440049.2017.1315777. DE L'INNOVATION AGRONOMIQUE
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4 C10
s Cl4 4 o
v Ci18 m;] e,
= Ci8 = | 1+ -
mt=0 Kirsp, lr
+ C20 o =
* C24 T T T T
» C28
0.6 PYTYWiyY, (Dh, T
.QWU + Kp,srLeyr)t
« DBP 0.5
* DEHP
4 BBP 5
S04
o 2
E
[
g 0.3
Benzophenone %z
v MBP4
= TX 0.1
0 50 100 150 200 250
t (days)
¢ Anthracens
“  Naphthalene

300 100 200 300
t (days)
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I, paper

0

Migration rate: m. F/m.

=4°C

T=20°C

T=40°C

T=60°C

200 400 600
M (g-mol”’

200 400 600
M -mol‘1

benzyle butyle phtalate
(M =313 g'mol)

5 days
[=——30days |
= 00 days
= 200 days
~—— 600 days

Migration rate
0.001

001 |

200 400 600
M -mol‘1

M (g-mol™)

v—]
s ), 2
S— 5

3 cH,

I—

JMIQUE




>> FMECAKairP acetophenone

LOAD_CHEMSPIDER extraction of ChemSpiderID=7132 ('acetophenone') completed in 10.26 s
LOAD_CHEMISPIDER: updated cache
7132.mat 21-sept.-2015 21:37:19 77.6 kBytes C:\Data\Olivier\INRA\Codes\MS\cache.ChemSpider
CHEMSPIDER reuses cached data for 'acetophenone' (date=21-sept.-2015 21:37:19)
ans = o)
9.1995e-06
I“|3
>> FMECAKairP ethylbenzene
LOAD_CHEMSPIDER extraction of ChemSpiderID=7219 ('ethylbenzene') completed in 11.9 s
LOAD_CHEMISPIDER: updated cache
7219.mat 21-sept.-2015 21:42:34 107.1 kBytes C:\Data\Olivier\INRA\Codes\MS\cache.ChemSpider CH
CHEMSPIDER reuses cached data for 'ethylbenzene' (date=21-sept.-2015 21:42:34) 3
ans =
2.2485e-04
>> FMECAKairP 'benzoic acid’
LOAD_CHEMSPIDER extraction of ChemSpiderID=238 ('benzoic acid') completed in 5.746 s
LOAD_CHEMISPIDER: updated cache
238.mat 21-sept.-2015 21:45:01 41.2 kBytes C:\Data\Olivier\INRA\Codes\MS\cache.ChemSpider
CHEMSPIDER reuses cached data for 'benzoic acid' (date=21-sept.-2015 21:45:01)
ans =
1.3674e-08
CARREFOURS O
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Spectral density of%% (lxem (6) — xepm(0)]12), denoted Sep, (f)

S
Rl o 7
10 G’%, 0
9
OQ”I’“@
T X
10“4 s Aol e rern o s

3 102 10

10" 10°

SOLUTION 6




/N
GH §
G—P
G.A. ..: N | Siize® .
A I P >x/srates
12
kolz

2D = leA—>P—>A =

K n 1

oo (-74) e (-77)

= eXxp|——=x | = exXp\ ===
1+ Kcontrast RT 1+ Kcontrast RT

DID,
o

-3

NO PREFERENTIAL ROUTES

|§||a|u||;1huu p— Non-reversible
random walks
. &0

(external forces)
r o, O

10
C. _ﬁ { Reversible
10 g Mg randomwalks
% (thermal motions)
10" 1
&> WITH PREFERENTIAL
10 Ws ROUTES 1

10

10

Chaotic medium

(some sites act as actractors)

sd(pS/<p7®>

Homogeneous medium '

Medium with intermediate disorder

CARREFOURS
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stack of 14 films assembled as
[00001000010000]
« 1 = source, O = virgin

*  film thickness: 40 um

« contact time: 20 min

VY MMTC18 VvV MMTC18 b)
1.2F MW MMTC6H5 B MMTCEH5
A VVTOH A VMVTOH
e T | Tt A —) [
Q §
O 08} T -
0.6} A E
oalm - E
0 0.02 0.04 0.2 0.3 0.4 ¢
MMT concentration (m/m) 1/(1+K>0 K
contraSl 0 5 10 15 0 5 10 15
dimensionless position: x/<|> dimensionless position: x/<|>
«--/‘__-—-—”
CARREFOURS em—

(
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List of components and functions
Failure = migration mode tree

Population  SOLUTION 7

o exposure . .

Severtty = (C;) |dentification,

supply chain avoidance,

> Li C; f . .

and momincar eyond correction

Criticality ranking _ . Of Criti C al St ens

S Food packaging P

» by process or storage step CO m pO n e n tS y

» Comparative designs AR :
Ensuring detectability | Molecular subtances, etc.
via calculations ar@ S|.mulat|on Me Ch anisms

/
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DE L’INNOVATION AGRONOMIQUE




Risk of
contamination
by a photoiniator
in UV-curing
printing ink
NIRRT ¥

STORAGE "BEFORE USE" HOT FILLING FATTY CONTACT
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T

STORAGE "BEFORE USE"

Ligrd

LONG-TERM STORAGE

SCIENCE & IMPACT

HOT FILLING

\

FATTY CONTACT

3
¥
A
Y

C.(t) (kgm®)

1: Setoff > 2: HotFilling — 3: Storage — 4: OvenHeating, 4o+

" ink

" ink

food | PP base+; food PP base+ food |

" ink

NN

t

PP baged 1

" ink
PP baseH

02 46
X (m)x10*
10

02 46
x (M) x10*

0 40

t (days)

80100 100.003

t (days)

101 150 200 250

t (days)

I

300.008 300.01
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Setoff (max. 100
days@25°C)

HotFilling (max.
10 mi@80°C)

Long-term
storage (max.
200
days@25°C)

Microwave
oven heating
(max. 5
min@100°C)

HotFilling
(max. 10
mi@80°C)

Long-term
storage (max.
200
days@25°C)

Microwave

i 4. oven heating
7 = (max.5
: min@100°C)

-4”
CARREFOURS mm—
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150

100

Severity

50|~

<« accepituicy .

unacceptable —

Severity=100

Severity=33

heat shrink label __
(added after filling)

HDPE ——

dairy or
fat

>  products

O O =115
(almost acceptable)
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CONCLUSIONS

ignorance =
IT

WHAT ABOUT IT




POSITIVE LIST (LOW TOXICITY:
monomers, additives)
LOW MIGRATION

® Paper & board, 1935/2004/EC
e Adhesives, 1935/2004/EC

e Metals GENERAL REQUIREMENT:
———= Plastics, 10/2011/EC MUST NOT ENDANGER

——e Printings, 1935/2004/EC HUMAN HEALTH

= "\l\. o ¥ @ YOVATION AGRONOMIQUE
SCIENCE & IMPACT,.



Raw material




/ . Safety
" ﬂ\ 9 concepts

?
__\'/_.Future
" \. Approaches

, Current
Approaches

Low Toxicity w

: Low

Consumer
Exposure

>

fri % Low Migration

4

Safe-by-Design

Regulation EC 2023/2006 - Good
Manufacturing Practice for materials and

+VOLUNTARY APPROACHES & LOCAL ORDINANCES articles intended to come in contact with food

B

CARREFOURS m—
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http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32006R2023

* PRINTING INKS
(EUPIA guidelines to be revised)

Exclusion/Negative lists
Recommended substances
Purity/traceability requirema

Migration (less than 10 ppb for non
evaluated substances) and risk
assessments

Inks prepared according to GMP
No-direct contact with food
No “visible’ Set-off in stacks and reels

MINERAL OILS

No recycled paper or paperboard

No MOSH below C20, migration <2 ppm for
C20-C35

Migration of MOAH (C16-C35)<0.5 ppm
List of raw materials and production aids
No holding/reheating above 90°C

No microwave uses
With internal bag




ROADMAP TO USE MIGRATION
MODELING FOR SAFER FCM




