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ADJUSTING THE MICROMECHANICAL AND MORPHOLOGICAL
DIFFERENCES OF COLLAGEN BASED MATERIALS TO

INFLUENCE THE CELL-SUBSTRATE INTERACTION

M OT‘VAT‘ O N R ES U LTS Influence of the surtace structure on cell behavior

= Zerolength cross linker (EDC and DHT) decreases surface roughness

Collagen has natural crosslinks, caused by enzymes, which prevent | Influence of the stiffness on cell behavior * Cross linker with a linker (GDA) increases surface roughness.
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Carbodiimid and aldehyde crosslinking:

" Increasing concentration of EDC or GDA in buffer solution at pH 8.0

" Incubation ofthe acid soluble Co||agen (ASC) sheetsinthe Cross“nking Flg 5: Variation of the surface roughness (RMS) effects the cell adhesion of

solution for 4 hours fibroblasts, endothelial cells and chondrocytes.
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" Washing three times and drying at ambient conditions DHT [

* Endothelial cells and chondrocytes show a positive adhesion behavior
DHT crosslinking:

Fig. 3: Differences in cell adhesion of fibroblasts, endothelial cells and chondro- with decreasing roughness of EDC crosslinked samples

" Dry collagen sheets were wrapped in an aluminum sheet and placed | cytes upon increasing stiffness. " Fibroblasts are not affected by changes in the surface roughness

in a vacuum oven for 24h at different temperatures | | o |
" The adhesion of fibroblasts, chondrocytes, and epithelial cell is 0 10 0

effected in case of EDC crosslinking
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Cell types used for adhesion and proliferation tests " No dependencies of the adhesion are visible for GDA and DHT - L wle o @ ¢ I® oo B
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Fig. 1: Setup and function of the atomic force microscope (AFM) and the atomic _8 ts g
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" Atomic force microscope enables a nanoscale resolution of the

EDC [vol%] GDA [vol%]

mechanical properties of the collagen foil.
" QI®-Mode  (UPK Instruments AG) enables a simulta-
neous measurement of the mechanical (stiffness) and topographical

Fig. 6: Variation of the surface roughness (RMS) effects the cell adhesion of

fibroblasts, endothelial cells and chondrocytes.
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(roughness) properties in one single measurement run " Endothelial cells show abetter proliferation with decreasing roughness
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" The proliferation of chondrocytes is positively affected by EDC
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Fig. 2: Model to reconstruct the stiffness from the force measurement on a C O N C LU S ‘ O N S

" For EDC cross-linked samples, with increasing stiffness the cell

Fig. 4: Differences in cell proliferation of fibroblasts, endothelial cells and chondro- crosslinking only

cytes upon increasing stiffnesstes upon increasing stiffness.

collagen foil under physiological conditionsforce spectroscopy . . . .
roliferation of endothelial cells and chondrocytes increased. . » .
P y —> EDC and DHT crosslinking has positive effects on cell adhesion

= Ability to measure the nano-mechanical properties under Fibroblast show a decrease in cell proliferation with increasing and proliferation of chondrocytes and endothelial cells

different conditions, e.g. under physiological conditions in phosphate stiffness for all crosslinking methods

) , | | | | | —> Roughness and stiffness are important parameters for designing
buffered saline (PBS) Endothelial cells show an increasing proliferation for DHT crosslinked

scaffolds

—> s it possible to measure the length of the GDA linker by AFM?
—> Fibroblast adhesion and proliferation is not influenced by

samples
" GDA crosslinked samples show a negative effect on the cell
proliteration for all cell types
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