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Carboxylated nitrile butadiene rubber (XNBR) was functionalized using 2-(anthracene-
9-yl)oxirane [1] and exploited as a thermo- and photoresponsive shape memory
polymer. In a first step, a physically crosslinked thermo-responsive approach was
pursued. The anthracene-functionalized XNBR was initially crosslinked via
dimerization of the anthracene side groups by illumination with UV-light (A > 300 nm).
The elastomeric network was then heated above T, and after a macroscopic
deformation, the temporary shape was fixed upon cooling. Subsequent reheating
enabled a release of the stored strain energy and the shape recovery of the elastomer
system occurred regaining the permanent shape. In a second study, a photochemically
triggered shape change was chosen. The modified and thus reversible elastomer system
was deformed macroscopically and this temporary shape was maintained by covalent
bonds formed upon dimerization of the photoactive anthracene moieties via a concerted
[4+4] photocycloaddition upon exposure to UV-light (A > 300 nm). The shape recovery
process was then performed under deep UV exposure with A <300 nm inducing the
photocleavage of the anthracene dimers.

Along with the application as a shape memory polymer, anthracene-modified rubber
was shown to exhibit reversible and wavelength dependent adhesive properties. A
spatially controlled, photo-mediated [4+4] cycloaddition reaction of the introduced
anthracene moieties in thin XNBR films resulted in the loss of adhesion strength
towards an elastomeric surface within the illuminated areas. This process as well as its
reversibility, either thermally or photochemically induced, was characterized by peel
strength tests [2].
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