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Fig. 1 Routes of potential nanoparticle

exposure to humans
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Table 1 Release of nanometal from nanocomposite packaging materials

YORIORL 7355 F R ST /% X BN S SRR REBER 3k
Ag PE 0.1 K, 4% LR, 95% LB, IOk 50 °C, 15d 0.4 pg/dm’ 52
Ag PE 25 0.23 3% 2R, 95% 70°C, 9h A 5.6% 53
Ag PE 0.5 K, 3% 2R 40°C, 10d 0.38 mg/L 54
Ag PVC 5.0 X514 20 °C, 4d 3.94 mg/kg 55
Ag PE 0.5 X514 8, 3d 0.042 mg/kg 56
Ag PE, PP - 3% IR, 50% 40 °c, 10d 3.15 pg/dm’ 57
Ag PE, PP - K, 10% 2T, 95% W%, 3% & 20°C, 10d; 40 °C, 10d; 70°C, 2h  0.017 mgkg 58
Ag PE 1.0 K, R, AR, Eh, DR, R TSR 40 C, 7d; 40°C, 10d 0.029 mg/L 59
Ag PE 0.5,2.0,5.0 K, 3% 2R 60,70 °C, 2h, 10d 1.75 mg/L 60
Ag PE 25 0.04 3% LR, 50% L 20°C, 14d; 40 °C, 10d; 70 °C, 6d JREAHE13% 61
Cu PE 0.5 X514 22, 3d 0.382 mg/kg 62
Cu PE 0.05,0.25 K, 3% IR, 10% 28, Kkss 40 C, 10d; 70°C, 2h 0.540 mg/L 63
TiN PE 0.1 3% LR, 95% L 60 °C, 10d <0.024 mg/kg 64
TiO, PE 0.025 3% IR, 50% 2B 25,70,100 C, 8h 0.012mg/kg 65
TiO, Silicone - K, 3% LIR, 5g/LITIER 100 °C, 8h 0.147 mg/dm*> 66
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Table 2 Release of nanoclay from nanocomposite packaging materials

A THME RESE /% JEXTIN Y XN T A A RIS SCHk
PE 3% LR, 10% 2 40 °C, 10d, 70°C, 2h 5.16 pg/dm’ (FRESF) 82
PLA 5 95% £ 40 °c, 10d EN oallE] 83
starch 4 3 40 °c, 10d 0.19 mg/kg (FEEF) 84
. . . 1 mg/kg (FHET);
heat glut K, 3% LBR, 15% LB, M =k, 40°C, 10d .
wheat gluten 5 K, 3% 2R o S, A " 45mghg (FERT) 8
0.34 mg/kg (FREF); %6
0 72y
PET 3 3% LR 45C, 90d 9.5 ma/ke (FEEST )
PP&nylon PP, 3, nylon: 5 Zf 22°C, 30d; 40°C, 30d; 70°C, 10d 6 npg/dm’ (ZKFE L) 87
L 3% LWR, 15% LBE, ML,
PP/PVA/PP PVA: 4 K, 3% ZR, 15% Z.BE, Mt 20 °C, 10d; 40 °C, 10d; 70 °C, 10d 0.90 mg/dm’ 88
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Fig.2 Three ways of nanoparticle release from
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Release of Nanoparticles from Nanocomposite Packaging Materials:

Theoretical Study and Experimental Assessment

XIA Yining

( Institute of Quality Standards and Testing Technology for Agro-Products, Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: The release of nanoparticles from nanocomposite packaging materials in solvent contact condition
was systematically reviewed in three aspects: Piringer theoretical model and Simon theoretical model were introduced
to deduce the migration of nanoparticles; migration pathways of nanoparticles in liquid macromolecular materials and
solid polymer materials were concluded; experimental data of the migration volume of nanoparticles of nano-metal,
carbon nano-tube and nanoclay were analyzed. On this basis, the prospects of future research were suggested as in
the direction of study on the migration of nanoparticles by quantum dots as model particles and the effects of material
degradation on migration of nanoparticles.

Keywords: nanopackaging; nanotechnology; release theory; migration
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Determination of 4 Additives in Polyethylene-Silver Nanocomposites Film

BO Yanna', LIN Qinbao', WU Enyu', LIBo', ZHONG Huaining’, LI Dan’

(1. Key Laboratory of Product Packaging and Logistics of Guangdong Higher Education Institutes, Institute of Packaging
Engineering, Jinan University, Zhuhai Guangdong 519070, China;
2. Inspection and Quarantine Technology Center, Guangdong Entry Exit Inspection and Quarantine Bureau,
Guangzhou 510623, China )

Abstract: A high performance liquid chromatography (HPLC) for analysis of 2 antioxidants and 2 light
stabilizers in polyethylene-silver nanocomposites was developed. The film was dissolved with toluene, and cleaned with
centrifugal. Then the solution was filtered through nitrogen blowing before analyzed through HPLC. The separation
was performed on XBridgeTM C,,, while methanol was used as the mobile phase and quantified by external standard
method. The results indicated that the method had good linear relationships with coefficient 7°>0.998 9. The average
recoveries of the 4 additives were in the range of 81.6%~101.8%, and the relative standard deviations were in the
range of 1.4%~9.1%. The limits of detection (LODs) were 0.03~0.30 pg/mL and the limits of quantification(LOQ) were
0.10~1.00 pg/mL.

Keywords: high performance liquid chromatography; nano-silver-polyethylene; antioxidant; light stabilizer
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