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Advances in risk assessment methodology for recycling polyethylene

terephthalate materials for food contact
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Abstract; Polyethylene terephthalate ( PET) is widely used in the beverage packaging industry due to its superior

performance and safety. The widespread use of PET has produced a large amount of waste PET. The recycling of PET can

not only reduce health risk, but also reduce environment pollution and save resources. Recycled PET requires a systematic

risk assessment before it can be authorized to be used as food contact material. The United States, the European Union,

France and other countries and international organizations have established relevant safety assessment systems for recycled

PET materials. This paper reviews the main method and differences of risk assessment of recycled PET materials for food

contact in different countries or international organizations so as to provide reference for relevant work in China.
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Surrogate contaminants for PET challenge test
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Figure 1
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Figure 2 Overall assessment of the PET recycling process

A R PET Rk &4 2> F 0. 05% 19 PET L
BB RSy 5 B4 7 SR P 35 T FDA 42 A Pk ) it
KPR 15 ROCR A He3Z2  R 15 ROR AN, ANSES
BRI N M, 2575 AR R AR T 99% 5 “ Bk ik i
BT ARG et A 22 5, b EFSA 5
FH FDA By A5 e b 20, a5 2 R A R )
P/ ¥ LRI A 9 ; BIR Fil ANSES ZiK rPET il i
PO R E AT T R R, I E T
P2 T B K, Hodh ANSES B2 1 7] 322 32 3 7 7K
SEEAR, 1.5 we/kg; M EFSA MEE FDA 3T
AT 4252 B e R R 55 K M 5 1 T 452 1 B K Bk A
KT A B IEAT TR

T LG I 2, EFSA 126 [ FDA B 5 1 ] 4%
Z Ik G KT B0 TTC 19— AN {H , {22 EFSA i@
) B fE 3 T, R (R R R ) B A AL
LORGE R, FDA K BE R R 1.5 we/d, iz B {E &K
% 18 BAT AL B R SR BB Y Y . BIR M
S 1 T 42 52 3 B KT (10 pg/kg) 2 WO £ i 2 i
AR EE A% 36 r i D B A 0 R Sl i T XU A
fg 4% 2, ANSES # % f9 T 4% 32 i B Kk F
(1.5 wg/kg) ZH T HFISE[E FDA AH 7] i n] 42 52 2 5%
KAF(L5 pg/d) BRERRBEA 1 kg BYHEFRM,

6 NG

PET [ #4528 HI T 68 il 42 filh B4 RE 5 K s 35 o3
KW A Z AT, VF 2 AR 58 5 B0 2K 1A
Wi RLal b, @ r T rPET T £ 5 1 fik A4 R i)
PEVPAE AR . BT, TR IE AR R 4 9 2R
GRS E S e g 8, ST rPET BEORL Y 22 4

VAL A 2R A T 3 ] A A ISk R A B AR X
Je T [ £ ity 2 fih A Rk 22 4 P DT A XS A B R R
M2 AT, B EAT S U 3R R A S
A PET JEY [l OIR B8, 76 A 78 73 | AL 6 B4l 14 56 il
b AR E cPET A48 OR 57 3R T K SF- ) 5 AT 4%
Z AR S & cPET B F ) AT B2 52 1 e oK B R
KA N7 R R I SOR LT AR R R

5% 3k

[1] WELLE F. Twenty years of PET bottle to bottle recycling-an
overview[ J ]. Resources, Conservation and Recycling, 2011, 55
(11) :865-875.

[ 2] Z=Hi35. PET ol g fE AR BERE [ T].7 A 46 T2, 2009, 36
(7):302-305.

[ 3] BENAVIDES P, DUNN J, HAN J, et al. Exploring comparative
energy and environmental benefits of virgin, recycled, and bio-
derived PET bottles [ J ]. ACS Sustainable Chem Eng, 2018, 6
(8):9725-9733.

[ 4] SCHWABL P,LIEBMANN B, KOPPEL S, et al. Assessment of
microplastic concentrations in human stool-preliminary results of a
prospective study[ R]. UEG Week 2018 Vienna, 2018.

[ 5] JR%,EEPEM, & OB 02 wAT XA E
ARG [T ] IR R EWFSE,2019,32(9) 1 1437-1447.

[ 6] European Commission. Commission Regulation ( EC) No 282/
2008 of 27 March 2008 on recycled plastic materials and articles
intended to come into contact with foods and amending Regulation
(EC) No 2023/2006 [ J]. Official Journal of the European
Union,2008,28(3) :9-18.

[ 7] European Union.Food contact materials regulation (EC) 1935/
2004 European implementation assessment study[ R ].2016.

[ 8 ] EFSA.Guidelines on submission of a dossier for safety evaluation
by the EFSA of a recycling process to produce recycled plastics
intended to be used for manufacture of materials and articles in
contact with food [ J]. The EFSA Journal,2008,717; 1-12.

[ 9] EFSA. Scientific Opinion on the criteria to be used for safety
evaluation of a mechanical recycling process to produce recycled
PET intended to be used for manufacture of materials and articles
in contact with food[ J]. EFSA Journal,2011,9(7) :1-25.

[10] US FDA.Guidance for industry: use of recycled plastics in food
packaging ( chemistry considerations) [ EB/OL].(2018-09-20)
[ 2019-08-02 ]. https://www. fda. gov/regulatory-information/
search-fda-guidance-documents/ guidance-industry-use-recycled-
plastics-food-packaging-chemistry-considerations.

[11] European Commission. Guidance and criteria for safe recyling of
post consumer PET into new food packaging application [ R ].
European Commission,2015.

[12] EFSA,WHO. Review of the threshold of toxicological concern
(TTC) approach and development of new TTC decision tree[ J].
EFSA Supporting Publication, 2016. EN-1006, 50.

[13] European Union JRC. Applicability of generally recognised
diffusion models for the estimation of specific migration in support
of EU directive 2002/72/EC [ R]. JRC Scientific and Technical
Report,2010.



