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INTRODUCTION

SAMPLE

Low-fouling and antibacterial materials are in focus of latest research
projects. The Sharklet™ [1] micropattern is one of the most promising
surfaces within the research topic of non-bacterial and low fouling
surfaces. This characteristic micropattern is inspired by the
microtopography of shark skin. The special advantage is the reduction of
bacteria and biofilms generated without chemical additives [2]. This
antibacterial effect is caused by the superhydrophobic surface, and the
mechanical stress adhesive bacteria are exposed to, while trying to
adhere on the micropattern. For an application on implants it is
important to maintain a high bio- compatibility and healing. Therefore
cells should be able to adhere well to this micropattern.
Our aim was to modify a PDMS microstructure surface in such a way that
human body cells can attach as well as proliferate. Furthermore we
observed the morphology and the migration of cells on a shark skin
mimicking micropattern.

The structures, (height 3 µm, width (lines and gaps) 2 µm, area per
square 300 µm) were printed with Nanoscribe and injection moulded in
PE [3]. Both, protruding (+) as well as recessed (-) structures were
manufactured on one PE sample. Then, PDMS was moulded on the PE
sample for the purpose of this project. After cutting the samples in the
right size the samples were glued with Dentiglue into a small Petri dish.
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Washing Step: PCC, EtOH, Water for 15 min



Plasma cleaning: to functionalize the surface
Sterilization step: 3x EtOH
Poly-L-Lysin coating to prepare surface for fibronectin
Fibronectin coating to promote cell adhesion
Cell cultivation: NIH 3T3 cells
adhere on coated surface







RESULTS
A fibroblast-adhering modified hydrophilic microstructure was achieved by
plasma cleaning and fibronectin coating. An increased wettability showed
that the functionalization was successful, so that the contact angle was
reduced by more than 60° (A). In addition, fibronectin was successfully
coated and verified by a FITC label (B). With the functionalization of the
structure, cells showed an increased cell attachment and cell spreading
visible in G and D, as in compared to the non-plasma treated (C) and nonfibronectin coated (F) control samples. As expected cells migrate in a
directed way and indeed are adapting their morphology to the
environmental surface (H). Additionally the adaption can be confirmed by
stretched nuclei whereas on the smooth surface only round nuclei appear (E
and I). There was no significant difference in terms of adhesion observed
between the recessed (-) and the protruding (+) structure. Nevertheless, we
could see a slight difference in morphology and migration. Compared to the
positive structure (H), the negative structure (D) has a smaller influence on
the cell morphology. The number of cells on both structures shown in the
figures is therefore irrelevant.
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A contact angle measurement, right before plasma cleaning, left after plasma cleaning B coated fibronectin
stained with FITC on PE sample C only plasma treated surface with 3T3 cells D merge channel, DAPI, Actin green,
phase contrast on coated PDMS sample negative structure E DAPI staining on coated PDMS sample, negative
structure F non plasma treated surface with 3T3 cells G merge channel DAPI, Actin green, phase contrast on
coated PDMS sample positive structure H Actin green on coated PDMS sample positive structure I DAPI on coated
PDMS sample positive structure

DISCUSSION
As expected, the cells could adhere on the structure by cell anchoring proteins, which was not favoured on the superhydrophobic, untreated surface. Other
than expected some cells would attach on the plasma functionalized surface as well, but still, cells prefer to migrate and spread on a CAM (cell adhering
molecule) as fibronectin.
The results we achieved are interesting in terms of observing the cells’ behaviour of cell-matrix processes as for example during wound healing.
In order to find out whether the low fouling properties of the structure remain active even after modification with fibronectin, furthermore it would be
interesting to investigate bacterial adhesion.
References:
1) Sharklet Technologies Sharklet AF TM. www.sharklet.com
2) Mann EE, Manna D, Mettetal MR et al. (2014) Surface micropattern limits bacterial contamination. Antimicrobial resistance and infection control 3: 28. doi: 10.1186/2047-2994-3-28
3) Preparation of structured surfaces based on idea of Prof. Dr. Günter Lorenz and nanoscribe-printed by Markus Schneider.

