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NANOSTRUCTURING OF MIPs
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A number of problems severely limit the use of molecularly imprinted polymers (MIPs) as sensors. Among these, accessibility of target molecules to binding sites, and detection of binding events are the most noteworthy. Both problems can be addressed by using advanced nanostructuring approaches.

Since the access of target molecules to and out of imprinted cavities is limited, most of the active binding sites reside on, or close to the surface. Therefore, increasing the surface area to volume ratio of MIPs would render more active sites available, thus providing higher binding capacity. 
We have explored multiple ways of MIPs structuring. Soft lithography techniques have been used to directly stamp MIPs patterns. Using stamps of polydimethylsiloxane (PDMS), lines of MIPs of 5 µm width have been produced. Contact photolithography was used to directly shape MIP microstructures of similar sizes. A third technique, micromolding in capillaries (MIMIC) was used to construct alternating MIP/NIP (Non Imprinted Polymers) stripes, serving as an intrinsic control.
Label-free detection methods commonly employed in MIP research are Surface Plasmon Resonance (SPR) and Quartz Crystal Microbalance (QCM). These techniques lack sensitivity to very small MIP structures. We are developing alternative sensing methods, based on the periodicity of the structured MIPs, and their light refracting properties. These methods promise to show high sensitivity in detection of binding events.
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