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Next Generation Biomaterials Discovery
« Adding dimensionality to traditionally
flat biomaterial screening approaches

« Discovery of bespoke polymers for
applications in medicinal devices and

Rationale

 Limits of traditional cell culture on polystyrene
- Biochemically-induced, non-mature cell phenotypes
- Planar, non-native cell environment
 Deficiency in number of clinically-relevant biomaterials
« Lack of understanding: biomaterial design parameters

Concept
Exploit biomaterial chemistry and topography to achieve desired cell response

Polymer microarray technology! TopoChip platform2

27 chemistries 35 topographies
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Combinatorial design Rational design

[A. Patel et al. Curr. Opin. Solid State Mater. Sci. 20, 202-211 (2016).]
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« High-throughput testing for hits

» Correlation of observed cell
response with material properties,
especially surface chemistry

 Derivation of structure-property _
relationships ChemoTopo chip

945 unique combinations

c: TopoChip
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[F. F. B. Hulshof et al. Biomaterials 137, 49-60 (2017).]

Fabrication route: Silicon Master:

Photomask

Photolithography,
DRIE

ChemoTopo Chip master,
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Silicon master collaboration: % eaeas

lDrop—casting,

Sample fabrication: Thiol/ene chemistry, Surface-initiated polymerisation

UV curing Moulding of base polymer: <
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 Monomer functionality determines c(photoinitiator) ¢ Verification of polymer graftlng ToF- SIMS
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Bl Chemistry of interest

* Feature integrity

Separate topography trans-
fer and immobilisation of

chemistries to account for a
range of polymer properties.
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* First cell assay to confirm suitability of samples (compatibility with cell culture, immunocytochemistry, microscopy)
v Modulation of primary hMSC morphology and potentially proliferation by both chemistry and topography

« Upscale protoype fabrication to full-scale sample production, verify protocol robustness
* Full sample characterisation (FT-IR, ToF-SIMS, WCA, XPS, AFM)
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