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Nanoskalige Pigmentpartikel

Untersuchungen zu Migrationsverhalten aus Druckfarbenschichten von bedruckten Lebensmittel-
verpackungen auf Fiillgiiter
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Summary

Following the wide range of analytical methods used in this study, no migration of nanoscale pigment particles could
be detected from ink layers of printed food packaging into the food. Therefore exposure of the consumer to nanopar-
ticles from the dried and cured ink layers may be excluded. This resulted in a study commissioned by the German Paint
and Printing Inks Association.

The Printing inks analysed in this project have been found to contain nanoscale objects such as pigment particles and
pigment leaves (metal effect pigments). The amount of pigment particles in the nanoscale range varies from pigment
to pigment. In the Cu-phthalocyanin based ink more than 50 % of the pigment particles are below 100 nm in size in at
least one dimension. The average particle size of Titaniumdioxide is above 100 nm, but individual particles are smaller
than 100 nm. The aluminium based metal pigment particles have a thickness of about 30-40 nm.

Such nanoscale objects are completely embedded in the polymer matrix of the printed and dried ink films, i. e. they
are completely covered with binder material. Exposed nanoscale objects on the dried ink surface could not be detected.
Migration of single nanoscale objects through a polymeric film or a printed lacquer film has been proven not to take
place. Even in case of set-off, no single nanoscale objects are transferred to the unprinted surfaces. Further, any set-off
ink transferred that may contain nanoscale objects will have such nanoscale objects also embedded in the transferred
polymeric binder matrix.
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Abb. 5 REM-Querschnittsaufnahme der
Probe Nr. 3 (TD WeiB KA) nach der Migra-
tionsuntersuchung (10 Tage, 40 °C,

50 % Ethanol; Vergr. 20,00, Detektor: SE2)

Abb. 6 REM-Querschnittsaufnahme der
Probe Nr. 1 (TD Cyan KA) nach der Migra-
tionsuntersuchung (10 Tage, 40 °C,

50 % Ethanol, Vergr. 10,00, Detektor: SE2)

Abb. 11 REM-Aufnahme eines Querschnitts
der mit Cyan bedruckten BOPP-Folie (Nr. 1,
TD Cyan FD, Vergr. 10,00, Detektor: SE2)
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Abb. 12 REM-Aufnahme eines Querschnitts
des mit WeiB bedruckten Kartons (Nr. 6,
Offset WeiB, Vergr. 5,00, Detektor: SE2)

Riickseite #8 |
200-fache VergréBerung

Abb. 14 Lichtmikroskopische Aufnahme von
Set-Off an mit Cyan bedrucktem Karton-
muster (Nr. 5, Offset Cyan)
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