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I.  Abstract Body (up to 250 words)

Recent advance in additive manufacturing potentiated the
fabrication of microchannels, albeit with limitations in resolution
of printed structures, freedom of geometry, and choice of
printable materials [1]. We investigated two approaches using 3D
printing for fabrication of microfluidic channels, and studied their
characteristics, suitability and limitation. The first approach is
sacrificial molding [2]. We fabricated mechanically stable molds
for 3D microchannels that can be completely removed in water.
The process of fabrication is compatible with broad range of rigid
and soft polymer matrices cured by heat or ultraviolet (UV) light.
Importantly, the mold is stable and resilient in hydrogels despite
being hygroscopic, which allows for fabrication of microchannels
in biocompatible matrices. The second approach is direct
fabrication of microfluidic molds by 3D printing. We evaluated
four common techniques of 3D printing—fused deposition
modelling  (FDM), selective laser  sintering  (SLS),
stereolithography (SL) and photo-polymer inkjet printing (PJ) for
their suitability to fabricate molds for soft lithography. We also
discuss the use of direct ink writing (DIW) 3D printers for
fabrication of microfluidic devices.
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Fig. 1. Microchannels fabricated using sacrificial molding in
seven different matrices.
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Fig. 2. The profile of microchannels fabricated using polymer
jet (PJ) and stereolithography (SL).
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