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We have developed a new method for the immobilization of polymer thin films by way of photochemically-induced crosslinking. We found that UV-crosslinked poly(4-vinylpyridine) (P4VP) thin films acted as responsive coatings that controlled surface wettability and swelling toward external stimuli such as solvents, pH, and metal ions. In this presentation, we report the fabrication of polymer nanostructures using the technique of dip-pen nanolithography (DPN).  The process started with the deposition of a UV-crosslinked poly(4-vinylpyridine) film followed by scanning the film with an AFM probe inked with pH 4.0 phosphate buffer. Slow scans in the contact mode (scan rate = 20 nm/s) ensured the formation of a meniscus, facilitating delivery of the buffer and causing subsequent protonation of the film. The result was local swelling and film thickness increases.  When the sample was scanned with an AFM tip that had not been inked with the buffer, a crater with an indented feature was observed instead.  This experiment demonstrated that the nanostructures were formed as a result of the interaction of phosphate buffer with the crosslinked P4VP film. Protonation of the film induced swelling, thus the rise of the areas where the tip was scanned.  This approach offers the capability of reproducibly generating controlled polymer nanostructures with a lateral resolution of 10s of nm. These nanostructures are characterized with AFM, ellipsometry, and near-field scanning optical microscopy (NSOM).

