
 

 

Conclusions. The oscillating magnetic field of the 
magnefect-nano system outperforms the best currently 
available cationic lipid-based agent. Furthermore, it 
retains the advantages of magnetic transfection such as 
short transfection times, lower reagent concentrations 
and little or no cytotoxicity. Magnetic nanoparticle-based 
gene transfection shows promising results for non-viral 
gene delivery for both in vitro and in vivo applications.  
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Figure 1: FACS results showing transfection efficiency of 
the tested groups. N= 3 per group.  
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Current strategies in bone tissue engineering are based 
on combinations of a biomaterial carrier with osteogenic 
cells and/or growth factors. The use of growth factors is 
associated with drawbacks of limited availability, 
biological instability and high costs. To overcome these 
drawbacks and accommodate the increasing need for 
repair of damaged and degraded tissues, alternative 
approaches are required. One interesting class of simple 
compounds are bioinorganics, such as strontium and zinc. 
Some of these compounds are present as trace elements 
in the human body and have shown to be involved in 
various biological processes. Although bioinorganics play 
an important role, their application in bone regeneration 
has not yet been systematically studied. We hypothesize 
that mixtures of elements exist that, at low 
concentrations, can be applied in bone regenerative 
strategies. Since there are over seventy known trace 
elements, the systematic investigation of thousands of 
different combinations needs an approach different from 
classical cell culture. Therefore, we propose a new 
microfluidic cell-culture platform that allows for high-
throughput live imaging and analysis.  
The platform consists of a microfluidic chip (schematic 
image) that is built of a square chamber, in which cells are 

cultured, with four surrounding independent 
concentration gradient generators and two cell-loading 
channels. Supply channels, on the sides of the chamber, 
are connected to the chamber through arrays of smaller 
channels that have a low µm2 cross-section. This allows 
for the diffusion-based delivery of chemicals introduced 
into the supply channels. As a result, four perpendicularly 
overlapping concentration gradients form across the 
chamber. Experiments using fluorescent dies showed that 
stable gradients were formed after roughly 10 minutes. 
To investigate cell viability, the platform was used for 
time-lapse imaging of the proliferation of C2C12 
myoblasts over three days. Functional experiments on 
proliferation and differentiation of cells under influence 
of different compounds are ongoing.  
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Abstract. A detailed understanding of the effects of 
nanotopography on cell adhesion and morphology and 
the consequences of those changes in the nucleus and 
gene expression will be presented and may offer new 
approaches to modulating and controlling, stem cell 
differentiation. This information will benefit materials 
scientists working on next-generation tissue engineering 
scaffolds.  
Stro-1-selected skeletal stem cells were used to study 
mechanotransductive events. Nanopits with a controlled 
degree of disorder, were compared to planar and ordered 
nanopit controls known to change stem cell fate (Dalby et 
al. , Nature Materials, 2007). To examine 
mechanotransductive events, cell, nucleus and adhesion 
morphology were quantified and phenotypic changes 
investigated. Nucleus organisation was investigated by 
lamin nucleoskeletal staining and chromosome territory 
analysis. Orbitrap Mass Spectroscopy was used to study 
nanotopography derived changes in metabolism and this 
was coupled to microarray to study biochemical events. 
Significant changes in cell adhesion, nucleus and lamin 
morphologies in response to the different 
nanotopographical substrates were observed. These 
changes relate to changes in packing of chromosome 
territories within the interphase nucleus leading to 
changes in transcription factor activity and phenotypical 
signalling. We found that these changes in nucleus 
oranisation and differentiation can be reversed by 
reducing adhesion size (siRNA vinculin / competitive 




