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Figure 1. Illustration of the 3D printed transfer molding technique 
and process. The microfluidic device mold is designed using CAD 
and the PDMS structure can be bonded onto a glass substrate to 
make the enclosed channels and reservoirs system. The complex 
multi-level microfluidic device is fabricated using the 3D printed 
mold shown, and includes two layers of overlapping fluid flow, an 
elliptical membrane, a “Quake” membrane value, multiple 
microfluidic vias, built-in fluid inlets, and alignment marks to create 
a stacked, multi-layer device.  
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Figure 2. Fabrication capabilities of PDMS microfluidic devices achieved using single-sided molding with a 3D printed template. (a)
Photograph of a device assembly process with circular channel geometries. (b) Conceptual illustration of the use of built-in alignment marks 
for circular channel assembly. (c) Photograph of a device with a circular channel cross-section. (d) Photograph of surface of molded PDMS 
with zoomed inset, and (e) Profilometer measurement of the mold surface. (f) Process for PDMS-Glass bonding of 3D transfer molded PDMS.
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Figure 3. Two-sided molding techniques: vias and thin-film 
membranes. (a) Fabrication flow for two-sided microfluidic device, 
including via detour and arbitrary thin membrane, formed by 
molding on both sides of PDMS. (b) 350 μm domed membrane and 
(c) 350 μm sinusoidal membrane. (d) Abbreviated fabrication 
process for Celtic knot-inspired device with sixteen fluidic vias. 
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Figure 4. “Quake” membrane valves generated by single-step 
double-sided molding procedure. (a) Conceptual and (b) cross-
sectional view of membrane valve. (c) Microscope image 
illustrating the active valve region. (d) Valve characteristic curves 
under parametric gate pressure sweep.  
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