Hydrogel substrates for controlling cell adhesion
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Living cells sense and respond to their microenvironment through complex physicochemical
interactions, leading to behaviors such as adhesion, migration, proliferation, and differentiation
[1]. Cell behavior at cell-material interfaces is regulated by surface properties such as
chemistry, topography, and stiffness [2]. The substrates proposed here are glass slides
modified by grafted hydrogels which are fabricated using a Cross-Linking And Grafting (CLAG)
strategy in two steps: synthesis to obtain ene-functionalized polymers, followed by the
development of micro-patterned surfaces using spin-coating, and photolithography. This
versatile approach enables easy tuning of both chemical properties (e.g., charge density) and
physical properties (e.g., topography and stiffness) of surface-grafted hydrogel films [3]. To
study the influence of polymer charge, hydrogels based on poly(sodium acrylate) (PAA,
negative), poly(2-(dimethylamino)ethyl methacrylate) (PDMAEMA, positive), and poly(N-
isopropylacrylamide) (PNIPAM, neutral) were prepared. Ellipsometry and AFM techniques are
used to characterize the thickness and swelling, while nanoindentation evaluates stiffness
under cell culture conditions. Cell culture experiments assess the toxicity of CLAG-derived
hydrogel films and study cell adhesion using different cell lines (L292, U20S, and HeLa-CFP).
The results demonstrate that the CLAG strategy is non-toxic for cells. Cells adhere mainly to
the top of PAA hydrogel pillars (500 nm thick) (a), while on PDMAEMA hydrogels, they
preferentially adhere at the pillar base (30 nm thick) (b and c). These hydrogel substrates are
promising platforms for the selective spatial control of cell adhesion.
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