3D-Printed Precision Microfluidic AFM Probes for Cellular and
Subcellular Analysis

Atomic Force Microscopy (AFM) probes integrated with microfluidic channels offer the ability
to precisely control femtoliter volumes of fluid while providing force feedback. However,
fabricating such probes using silicon-based materials is both complex and expensive, especially
during the prototyping phase. In this talk, I will present our efforts in developing multiscale
3D-printed microfluidic AFM probes [1,2]. The fluidic interface, which connects to the
external pressure controller, is fabricated using stereolithography, while the microfluidic AFM
cantilever is created using high-resolution 2-photon polymerization. These probes are plug-
and-play devices that require no further modifications. I will demonstrate how 3D printing can
be leveraged to: a) Design phase guides within the microfluidic channel for enhanced fluid
control [3]. b) Adjust the probe tip angle for better visualization of the manipulation location.
¢) Integrate multiple functions into a single probe, enhancing its versatility. These novel probes
have been successfully used for single-cell measurements and subcellular biopsies. Looking
ahead, we envision these probes playing a key role in single-cell characterization experiments
in the near future.
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