April 10, 2024

Second monitoring programme for the Capp Plast NTN “LDPE materials and articles in which the
recycled plastic is used behind a Functional Barrier”

In accordance with the requirements of Article 13 of Regulation (EU) 2022/1616, we are herewith
reporting the results of the second monitoring programme relative to the placing into the market of
LDPE- base ABA structures, where the B layer consists of Recycled LDPE (rLDPE).

This report should be read in conjunction with the dossier referred as Capp Plast NTN “LDPE materials
and articles in which the recycled plastic is used behind a Functional Barrier”, submitted on 10" July
2023.

The present report is built out of the analysis that have been carried out by external qualified
laboratory (compliant to Standard EN 17025); these data have been obtained with different analytical
approaches, nevertheless they provide a clear vision of the substances referred to in Article 13(5)(c)
of the Regulation.

1. Description of the Functional Barrier technology

rLDPE is used in food contact materials for indirect contact application with food, the rLDPE is mildly
decontaminated by mechanical process, and subsequently embossed between two layers of virgin
LDPE, so the layer in contact with food acts as “functional barrier”, preventing potential contaminants
in the rLDPE to be transferred to food in a quantity that endangers human health and, therefore,
making the final structure compliant with Regulation (EC )1935/2044, in particular with art 3 thereof.

The dossier deals exclusively with the PET containers which include the functional barrier, where the
rPET is not in direct contact with food.

Starting from a dried flakes of LDPE derived from post industrial collection, the manufacturing of
A/B/A structures include the following processes:

o Grinding phase of the post industrial plastic waste (collection of Food grade film compliant to
Regulation 10/2011) to produce flakes

o An extrusion phase, where flakes are melted to produce the rLDPE granules to be used into B
layer with application of vacuum. The temperature profile is usually 270-290°C. When vacuum is
applied, the vacuum conditions are typically below 100 mbar.

o The coextrusion step, in which the A layers are applied at a temperature of typically 275-
290°C. A 3-layer sheet (A/B/A) comes out from the coextrusion process and it is cooled down.

2. Capability of decontamination of the Functional Barrier technology

The decontamination efficiency was referred to model contaminating substances, referred as
“surrogate contaminants”, that are normally used for testing the decontamination capabilities of PET
recycling processes. Based on that data, modelling of migration of surrogate contaminants has been
carried out starting from concentration of these contaminants of 3 mg/kg (EFSA assumption).

The Challenge Test is still running during this month
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We have analyzed the maximum amount of rLDPE in the B layer of different ABA structures at which
the concentration of the surrogate migrating at the highest rate of lies below the level of 0.15
microgram/kg food recommended by EFSA as safety level, by assuming that all migrating contaminants

are genotoxic.

The calculation was carried out in t use conditions of 10 days at 40°C

3. List of contaminating substances with molecular weight < 1000 Dalton

The list of substances found in the plastic input (flakes) is reported in Table 1.

CAMPIONE N° 2404544.003
Unita di misura: mg/Kg
LOQ: 1,0
1 2
MATCH RISULTATO (*) 'I';:' ITE éAIJ_(‘:‘“:I?:'?IDCNn(S*E]
COMPOSTO CAS# LIBRERIA | OTTENUTO
(%) (mg/kg) MIGRAZIONE (mg/kg)
SPECIFICA
(ma/kg)
Bumetrizole 3896-11-5 90,0 8,39 30 -
Benzenepropanoic
acid, 3,5-bis(1,1-
dimethylethyl)-4- 2082-79-3 93,4 66,37 6 -
hydroxy-, octadecyl
estar
Phenol, 2,4-bis(1,1-
dimethylethyl)-, | 31570-04-| g, 4 58,28 60 -
phosphite (3:1) 4
1,4-
Benzenedicarboxylic
acid, bis(2- 0422-86-2 91,3 4,38 60 -
ethylhexyl) ester
Linear and branched
hydrocarbons - - 3,87 - -
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Un" aliguota di campione (ridotta in frammenti) viene trasferita in una vial da 20 mL con chiusura
ermetica e condizionata per 30 minuti a 125°C. Il campionamento dei composti organici volatili
viene effettuato mediante strumentazione HS-GC-MS.
La seguente tabella riporta le attribuzioni dei picchi riscontrati nel tracciato cromatografico tramite
confronto degli spettri di massa con quelli riportati nella libreria NIST.
La stima delle concentrazioni riportate nella tabella & stata ottenuta per confronto con iniezioni a
concentrazione nota di sostanze affini agli analiti riscontrati.
CAMPIONE N° 2404544.003
Unita di misura: mg/Kg
LOQ: 0,1
MATCH RISULTATO | (%) LIMITE DI | (2) WORST CASE
COMPOSTO CAS# LIBRERIA | OTTENUTO | MIGRAZIONE | CALCULATION(*)
(%) (mg/kg) SPECIFICA (mg/kg)
(mg/kg)
1-Hexene
592-41-b6 90,3 0,39 3
dl-Limonens
138-86-3 94,4 2,07 NON LISTATA

Linear and
branched 3,68
hydrocarbons

Table 1: substances found in plastic input (flakes DLPE — post industrial Capp Plast collection)

CAMPIONE N®

2404544.002

Unita di misura: mg/Kg
LOQ: 1,0
MATCH |RisuLTaTto| (%) lf:;I[MITE c(;ll.&?:ﬂocuﬁﬁ
COMPOSTO CAS# LIBRERIA | OTTENUTO
o ma/k MIGRAZIONE (mg/kg)
(%) (mg/ka) | gpecrFica
(mg/kg)
13Doctssramide: | 112-84-5 | 92,4 35,05 60 -
Benzenepropanoic
acid, 3,5-bis(1,1-
dimethylethyl)-4- 2082-79-3 93,1 32,83 6 -
hydroxy-, octadecyl
ester
Phenol, 2,4-bis(1,1-
dimethylethyl)-, | 31570-04- 92,1 2,88 60 -
phosphite (3:1) 4
Linear and branched
hydrocarbons - - 3,52 - -
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Table 2: substances found after | level decontamination (granules LDPE — post industrial Capp Plast

collection)

The list of the substance found in the plastic output (film) is reported in Table 3.

CAMPIONE N°

2404544.001

Unita di misura: mg/Kg
LOQ: 1,0
RISULTATO | /.y | IMITE | (2) WORST CASE
MATCH OTTENUTO DI CALCULATION(*)
COMPOSTO CAS# LIBRERIA su
MIGRAZIONE (mg/kg)
(%) contenuto SPECIFICA
(mg/kg)
(mg/kg)
Bumetrizole 3896-11-5 90,7 11,71 30 0,025
1,4-
Benzenedicarboxylic e
acid, bis(2- 6422-86-2 91,3 3,83 60 0,008
ethylhexyl) ester
13-Doctssnamide | 112-84-5 | 94,4 340,42 60 0,725
Benzenepropanoic
acid, 3,5-bis(1,1-
dimethylethyl)-4- 2082-79-3 89,5 103,40 6 0,220
hydroxy-, octadecyl
ester
Cyclopenta[g]-2-
benzopyran,
1,3.4.6,7,8- 1222-05-5| 90,2 5,55 NON LISTATA 0,012
hexahydro- ! ' '
4,6,6,7,8,8-
hexamethyl-
Hexadecanoic acid,
2-hydroxy-1- 23470-00-
(hydroxymethyl)ethyl 0 97,4 52,36 NOM LISTATA 0,112
ester
Octadecanoic acid, 2-
hydroxy-1- e
(hydroxymethyl)ethy 621-61-4 86,8 20,68 NOM LISTATA 0,044
ester
Linear primary
alcohol - - 52,21 - 0,111
Linear and branched
hydrocarbons - - 123,32 - 0,263

Table 3: substances found in plastic output (film)
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4. List of contaminating materials in plastic input
The content of food grade rLDPE in the plastic input is 295%. Other contaminants include:

e PVC<50ppm

e Polyolefins <100 ppm

e Other plastics < 50 ppm

e Metals <10 ppm

e Paper and wood fibres <10 ppm
e Otherinert materials £ 5%

5. Most likely origin of contaminants

The sources to which the presence of substances in the input and output plastic can be attributed
are listed below:

e Components of LDPE (POSH)

e Chemicals originate from environmental contamination (e.g. benzene, BPA) by external
recyclers

e Substances, especially plasticizers, derived from glues used in labels (phthalates,
benzophenone and others) residuated in recycled LDPE bought by external supplier

e Antioxidants, mostly present in polyolefins (e.g. BHT, Ingafos 168 and its decomposition
products)

e Other substances of unknown origin

6. Description of the analytical procedures

Various analytical methods have been used to detect the substances in input and output plastics. The
analytical equipment is usually composed by

e Headspace GC for analysis of volatile substances, with or without SPME

e GC- Mass Spectroscopy for semi volatile substances, usually with MS/FID detector,
and with or without QTOF

e Liquid Chromatography with Mass Spectroscopy, with or without QTOF detector, for
semi volatile and volatile substances.



