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Abstract: Migration can occur when plastic packaging materials contact with contents such as food, medicine, and cos-
metics. As a result, the organoleptic, physical, and chemical changes of the product can arise and some toxic migrants
can produce a risk for human health. In this study, overall migration was studied from PP, LDPE, HDPE, and PET(trans-
parent & colored) packaging into 6 different cosmetic simulants (aqueous, acidic, basic, and fat-soluble solution) through
incubation at 40 °C for 10 days. Under these conditions, it was confirmed that all plastic packaging complied with EU
regulations, but some migrants such as antioxidants and oligomers were carried over from polyolefin packaging to 95%
ethanol aqueous solution.
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Figure 1. Interaction between plastic packaging and contents; (i)
Permeation of gas, organic vapor, water vapor through the package,
(ii) Migration of chemicals from the package into the contents, and
(iii) Sorption of components from the food into the package.
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Table 1. Surface Area, Nominal Volume, and Type of Plastic
Packaging Used in the Migration Test

Surface area Nominal volume

Type of plastic

(dm?) (mL)

Polypropylene 3.10 300
LDPE 3.54 350
HDPE 5.72 1,000
PET(transparent) 3.10 300
PET(colored) 2.52 250
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Table 2. Weight of Residue after Evaporation of 200 °C Blank
Simulant

Residue weight

Simulant (mg)’
10% v/v ethanol aqueous solution 0.8 £ 0.1
50% v/v ethanol aqueous solution 04 +0.1
95% v/v ethanol aqueous solution 02 +0.0
3% w/v acetic acid aqueous solution 1.3+£0.2
40% w/v acetic acid aqueous solution 09 £ 0.0
Ammonia aqueous solution (pH 10) 1.1 £0.1

“Each value is the mean for five samples + standard deviation.
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Table 3. Overall Migration of Plastic Articles”

Type of plastic 10% ethanol 50% ethanol 95% ethanol 3% acetic acid ~ 40% acetic acid A(merIn ?gi)a
PP 0.3 +£0.1 0.3 +0.1 1.8 £ 0.1 0.5+0.1 0.2 £ 0.1 0.0+0.2
LDPE 0.2 £ 0.1 0.5+ 0.0 2.0 +0.1 0.1 £0.1 0.0 £ 0.1 0.0 £ 0.1
PET(transparent) 0.2+ 0.1 0.2+ 0.1 0.0 +0.1 0.6 =04 04 +04 0.0 £ 0.1
PET(colored) 0.0 £0.2 0.0 £ 0.1 0.1 £0.1 0.2 £ 0.1 0.1 £0.0 0.3 £ 0.1
HDPE 1.0+ 1.0 1.0+ 2.0 8.0=x1.0 3.0+ 1.0 20=+1.0 2.0+0.0
“Note the OM values for PP, LDPE and PET were calculated in mg mg/dm?, while for HDPE was calculated in mg/kg.?
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Figure 2. GC/FID chromatograms of migration residues from (a)
PP; (b) LDPE; (c) HDPE into 95% ethanol simulant after evapo-
ration.
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Figure 3. Mass spectra of migration residues in 95% ethanol sim-
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