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INTRODUCTION: Biomaterial performance is 
highly influenced by surface interactions with  
surrounding biological fluid or tissues. Upon 
contact with blood or implantation, proteins adsorb 
to the surface rapidly and modulate subsequent 
interactions with cells. This can be influenced by 
properties such as surface chemistry, surface 
topography or surface modulus. This work includes 
the preparation of an acrylated star poly(D,L 
lactide-co-e-caprolactone) (ASCP) elastomeric 
material (ELAS) that has shown differences in cell 
proliferation with varying polymer flexibility 
(stiffness)1, along with polydimethylsiloxane 
(PDMS), a material used in soft lithography for 
microfluidics and other devices. Through surface 
patterning and varying polymer properties, the 
effect of topography and stiffness on protein and 
cell interactions is being studied. Initial work has 
focused on macrophage adhesion to these materials.   

METHODS: ASCP prepolymer was synthesized 
according to previous methods1 and crosslinked to 
form the elastomer (ELAS) with a molecular weight 
above 5000 g/mol. PDMS materials were prepared 
using the Sylgard™ 184 elastomer kit with varying 
base to curing agent ratios (5:1 to 20:1). The 
Young’s modulus was determined by compression 
testing (CellScale UniVert). For the surface 
patterned molds, photolithography was carried out 
from a mask with lines of 10 µm to 20 µm widths. 
A mask aligner was used to create the SU-8 molds 
of 10 µm height (NanoFabrication Kingston). Soft 
lithography was completed by adding the mixed 
PDMS to the mold, degassing and curing for 48h, or 
by adding ASCP and crosslinking. RAW 264.7 
macrophages were cultured with DMEM and 10% 
FBS and seeded at 5000 cells/cm2. Patterned images 
were obtained using a scanning electron microscope 
(SEM). Methods to compare protein adsorption are 
underway with quartz crystal microbalance (QCM-
D) and atomic force microscopy (AFM).  

RESULTS: Smooth and patterned surfaces were 
successfully created using both the ELAS material 
and PDMS. For smooth PDMS, as the amount of 
base to curing agent increases (ie. 5:1 to 20:1), the 
Young’s modulus decreases. SEM images of the 
patterned ELAS and PDMS materials with 20 µm 
width grooves and ridges are shown in Figure 1. 

Figure 1. SEM images of A) ELAS patterned and B) 
PDMS (13:1) smooth and patterned materials, of 
20µm width (scale bar is 100µm).  

Following RAW 264.7 seeding on smooth ELAS 
and PDMS, the macrophages proliferated at a 
slower rate on the ELAS. No clear difference in 
macrophage adhesion was observed with PDMS of 
varying stiffness. Macrophage adhesion to 
patterned PDMS (13:1) with 20 µm grooves, is 
shown in Figure 2. The topographical pattern may 
have an influence on the alignment of macrophages 
and this is hypothesized to be due to differences in 
protein adsorption on the surfaces. Further studies 
to investigate this are currently underway. 

Figure 2. Macrophages on A) smooth PDMS and B) 
PDMS with 20 µm grooves after 5 days (10x mag). 

DISCUSSION & CONCLUSIONS: This work 
provides preliminary results demonstrating the 
ability to pattern a novel biodegradable elastomer 
using soft lithography and the effect of surface 
topography on macrophage adhesion. Work is in 
progress to investigate patterns of smaller sizes (5 
µm and below) and to investigate the combined 
effect of topography and stiffness on macrophage 
activation, in addition to chemical surface 
modifications. Prospective studies will continue this 
work to manipulate surface features at the nanoscale 
in order to influence protein conformation and study 
various cell interactions on a range of materials.  
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