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Surface Patterning and Characterization of Food Packaging Films Using
Femtosecond Laser

Youngjin Cho*
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Abstract In this study, the feasibility of laser patterning on the surface of food packaging polymer film was confirmed,
and the surface patterning process conditions of femtosecond laser were established. In addition, it was proved that the
surface properties of the film can be changed and controlled through the fabrication of various patterned films on the sur-
face of food packaging films such as HDPE, PP, and PET. Various patterned surfaces, including large-scale circular pat-
terns induced by a single femtosecond laser pulse, roughness patterns achieved by overlapping single pulses by 30%,
straight line patterns, roughness patterns obtained by overlapping straight line patterns, and grid patterns formed by inter-
secting straight line patterns were fabricated. The characteristics of the patterned HDPE, PP, and PET films, based on the
surface pattern structure and size, were analyzed using SEM, AFM, and contact angle measurements. Compared to the
surface of each control film without femtosecond laser patterning, the contact angles of the surfaces of large-area circular
patterning HDPE and PP films, large-area roughness patterning HDPE and PP films by overlapping 30% of single pulses,
and large-area roughness patterning PET film by overlapping rectilinear patterning were in the range of 27.1-37.5 degree.
This indicated that the HDPE, PP, and PET films became more hydrophilic after patterning. On the other hand, the HDPE
film patterned with a large-scale grid pattern exhibited a contact angle of 120.4 degree, indicating that the HDPE film
became more hydrophobic after patterning. Therefore, films that have been changed to hydrophilic surfaces through pat-
terning can be used in anti-fouling applications where proteins, cells, viruses, and other food materials do not adhere or
are easily detached. In addition, if a superhydrophobic surface of 150 degrees or more is fabricated through more precise
lattice patterning in the future, it will be possible to use it for superhydrophobic surface applications such as self-cleaning.
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Single pulse test - HDPE
+ Pulse reputation : 1 kHz
+ Stage speed : 10 mm/s
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Wavelength (515 nm), Pulse width (400 fs), Pulse rate
(10 kHz), Pulse energy (2.55, 0.85, 0.425, 0.216, 0.144,
0.072 pJ), Scanning speed (100 mm/s), Beam spot size

(~10 pm).
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t}. Wavelength (515nm), Pulse width (400 fs), Pulse rate
(1kHz), Pulse energy (150nJ), Scanning speed (1, 3 mm/s),
Beam spot size (~10 pm), Line spacing (3, 5, 7 um).
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