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Marine Dbiofouling, the unwanted
colonization of marine organisms on
surfaces immersed in seawater, has
a huge economic and environmental . T
impact in terms of maintenance -
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Figure 1. Diversity and length scales of a range of

representative fouling organisms. [1]
Aim
The objective of this research Is to investigate switchable hydrogel systems with a
surface relief structure which can be used as anti-fouling and/or hydrodynamic
drag reducing coatings. For instance, it is expected that switching the surface
structure with autonomous triggers, such as temperature, prohibits the adhesion of
marine organisms.
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Figure 2: Schematic representation of the lower critical solution temperature (LCST) of Poly(N-
Isopropylacrylamide) (PNIPAM).

Photo-embossing

Photo-embossing is a technique for creating surface structures. A glassy polymer
film Is made by combining a polymer binder (PNIPAM) , a multifunctional
crosslinker di-pentaerythritol penta-/hexa acrylate (DPPHA) and a photoinitiator.
Upon illumination with UV light the photoinitiator is activated. Subsequently
heating the polymer film, above the glass transition temperature (Tgy), gives the
crosslinkers the necessary mobility to polymerize.
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Figure 3: Schematic representation of photo-embossing technique. A polymer-crosslinker film is
lluminated through a mask and subsequently heated above the T, to mobilize the crosslinker and
get polymerization induced diffusion.
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The photo-embossing is done with PNIPAM as a polymerbinder and DPPHA as
a crosslinker. The UV dose and the temperature are varied to obtain the
maximum height of surface structures as can be seen in the graphs below.
[2,3]
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Figure 4: PNIPAM-DPPHA (50-50) films photo-embossed with a 20 pum mask. The
temperature and energy dose was varied to find the maximum surface structure height.

Switchable Surface Structures

The surface structures are rich in DPPHA due to the photoembossing and the
area between the surface structures is rich in PNIPAM. Therefore the surface
structures will not swell, however the hypothesis is that the area in between
the structures can swell, because those parts are rich PNIPAM.
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Figure 5. Surface structure on a PNIPAM-DPPHA (50-50) film. The PNIPAM-DPPHA film
was photo-embossed with an energy dose of 800 mJ/cm? through a 20 um mask and
heated to 140 °C. In the graph the “H" indicates a high degree of crosslinking and so a low
degree of swelling and vice versa for “L".

Conclusion

Surface structures were obtained by photo-embossing with PNIPAM and
DPPHA. The height of the surface structures can be tuned by varying the
temperature and/or the energy dose. The hypothesis is that due to the
differences in composition between the surface structures and the valleys,
there will be a difference in the swelling behavior.
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