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Chemical Patterning and Lithography
By controlling the exposed chemical functionality of materials from the submolecular through the centimeter scales, we have enabled new capabilities in biology, medicine, and other areas.1 I will discuss current and upcoming advances and will pose the challenges that lie ahead in creating, developing, and applying new tools using this capability. 

Sensing Signaling Molecules and Biomarkers
These advances include using biomolecular recognition in sensor arrays to probe dynamic chemistry in the brain and microbiome systems.2-4 We have developed and are applying highly sensitive and specific field-effect transistor-based sensors that are functionalized with aptamers as are artificial receptors for signalling molecules and biomarkers. By design, these sensors can operate in vivo as well as in biological fluids without dilution. 2 

Cellular Therapies
We introduce biomolecular payloads into cells for gene editing at high throughput for off-the-shelf solutions targeting hemoglobinopathies, immune diseases, and cancers. We circumvent the need for viral transfection and electroporation, both of which have significant disadvantages in safety, throughput, cell viability, and cost. Mechanical deformation can make cell membranes transiently porous and enable gene-editing payloads to enter cells. These methods use specific chemical functionalization and control of surface contact and adhesion in microfluidic channels.
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