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ABSTRACT: The work aims to review the current research progress of oligomers in PET packaging materials, including
identification, migration detection, risk assessment, policies and regulations. Identification of oligomers in PET packaging
materials was mainly conducted by liquid chromatography coupled to high resolution mass spectrometry (HRMS)
with both targeted and non-targeted screening procedures. Migration detection of oligomers was carried out by measuring
the amount of oligomers migrating from PET packaging materials to food simulants under different conditions. Detection
of oligomers in real foods was also conducted, while appropriate sample pretreatment methods were applied. Risk
assessment of oligomers was mainly performed by comparing the concentration of oligomers in food/food simulants with

the corresponding migration limits either listed in policies and regulations or obtained via a threshold of toxicological
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concern (TTC) approach with implementation of Cramer classification scheme. By far, due to the lack of experimental

data, policies and regulations on oligomers in PET are scarce. With the expanding application of PET in packaging,

especially the commercialization of novel PET materials, it is quite necessary to fully investigate the potential risks of

oligomers in PET to ensure food safety. It is believed that HRMS plays an important role in exploring oligomers in PET

and their migration behaviors, which in turn could provide essential data for future risk assessment.
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Figl. Chemical structures of cyclic PET oligomers of different series
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Tab.1 Ionic fragments of PET cyclic oligomers and linear oligomers
ETRS) Y BT 733K e FEF 1 B2 WA 3
1 (TPA-EG), 384.084 5 CoH ;605 [M+H]* 149.023 3 193.049 7 341.065 3
2 (TPA-EG); 576.126 8 C;30H2401, [M+NH,]" 149.023 3 341.065 6 385.0915
3 (TPA-EG), 768.169 0 C40H3,046 [M+NH,]" 149.023 4 193.049 3 385.092 4
4 (TPA-EG);s 960.211 3 Cs0Hz0040 [M+NH,4]" 149.023 8 341.066 0 577.1355
5 H-(TPA-EG),-OH 402.095 1 C0H1509 [M+H]" 149.023 5 193.050 2 385.092 1
6 H-(TPA-EG);-OH 594.137 3 C30H26013 [M+NH,]" 193.049 7 385.091 8 577.134 0
7 H-(TPA-EG),-OH 786.179 6 C4H3407 [M+NH,]" 193.049 4 577.134 0 769.175 4
8 TPA,-EG-DEG 428.110 7 CpH,009 [M+H]* 149.023 5 341.065 4 385.0915
9 TPA;-EG,-DEG 620.153 0 C;3,Hp5013 [M+NH,]" 149.023 5 385.091 4 577.133 4
10 TPA4-EG;-DEG 812.1953 CyoH360¢7 [M+NH,]" 193.049 8 385.092 9 769.178 0
11 H-TPA,-EG-DEG-OH 446.121 3 Cp,H»,01 [M+H]* 193.049 2 385.093 0 429.1193
12 H-TPA;-EG,-DEG-OH 638.163 6 C3,H30014 [M+NH,]" 193.049 7 577.134 2 621.160 1
13 H-TPA,4-EG;-DEG-OH 830.205 8 CypH350,3 [M+NH,]" 193.049 7 621.161 0 813.202 7
14 TPA,-DEG, 472.1370 Cy4H,401 [M+NH,4]" 149.023 2 385.092 2 429.118 0

2 FEBe

SRR 2 Al PR A (VRS Re i 3 L N R v Sl B 7
) B d P I RS I S B I ] P A2 AL o ST 4L
TR LS P B AT R N R AR, ARl
Bt AR, B R | Ak TS b
FHOARZAE, DL B i B 5 iy T
FLYLE A AF TR R A BE OOV, LA A i Ak B R &R
2%, MR RBAUPR B U R AT R
FoAHa T, X AL B PR 5 T —E 2R, LU
Lt S R LS it R AR RS O o AN [RI I 300 £ it X i

T At RS T RE S bR BRI L e i , 2T S b ofie
GB 31604.1%7 RREAL EU(10/2011)24%

2.1 RaENY P EBen

HAT, CARZSIRITE T RELR Y &
PR AT E . R 2 AT, SEERG SR A A 4G I
F B R A SRR AR S-SR (HPLC-UV) | &
OB (6,3 -5¢ 663 (HPLC-FLD ) | M & S0 A 0,
T EREETE ( UHPLC-MS/MS ) T8 25 800 AH (518K,
FTIFA] S ( UHPLC-QTOF/MS ) %, Hifh UHPLC-
QTOF/MS &% HIATINEL A, AT LA Iw] B S 807 2 421

I B




<122 - f1 ¥ T 2024 4F 1 A
*2 PET 8%##H+EHEERYERDENYHITHE
Tab.2 Migration of polyester oligomers from PET packaging materials to food simulants
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Tab.3 Migration of polyester oligomers from PET packaging materials to real food
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