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Abstract: A critical element in tissue engineering approaches is a control of the mechanical properties of polymer scaf-
folds to regulate cell phenotype, which may lead to clinically successful tissue regeneration. In this study, we hypoth-
esized that gel stiffness could be a key factor to manipulate adhesion and proliferation of different types of cells. RGD-
modified alginate gels with various mechanical properties were prepared and used as a substrate for MC3T3-E1 and
HOC2 cells. Adhesion and growth rate of MC3T3-E1 cells in vitro were increased in parallel with an increase of gel stiff-
ness. In contrast, those of HOC2 cells were decreased. This approach to control the mechanical properties of polymer scaf-
folds depending on the cell types may find useful applications in the tissue engineering.

Keywords: hydrogel, stiffness, alginate, adhesion, proliferation.
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Figure 1. Schematic description of cell adhesion on hydrogels with
different mechanical properties.
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Figure 2. Changes in storage shear modulus (G') of alginate hydro-
gels as a function of calcium ion concentration (M, [alginate]=
1 wt%; @, 2 wt%; A, 3 wt%; n=3).

Table 1. Alginate Hydrogels with Various Mechanical Properties

Sample Algif)late CaSO0, G'
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A 1 0.75 0.7+0.1
3 0.75 6.6£1.9
3 3 11.6£2.4
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Figure 3. Images of MC3T3-E1 and H9C2 cells adhered to alginate
gels with different mechanical properties. Pictures were taken 24 h
post-seeding (scale bar, 20 um).
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Figure 4. FTIR spectra of (a) RGD-modified alginate; (b) non-mod-
ified alginate.
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Figure 5. Aspect ratio of MC3T3-E1 (l) and H9C2 ([) vs. storage
shear modulus (G') of alginate hydrogels (n=3).
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