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Conclusions 

We have shown a practical method for the fabrication of 
monolithic microfluidic devices with complex 3D structures. 
This method allows for the integration of devices that enable 
complex functionality for microfluidic systems. This method is 
also suited to rapid prototyping and reduces fabrication error 
compared to established methods, allowing for more reliable 
and complex microfluidic chips to be realised in a short time. 
This technique allows for reduction in fabrication complexity, 
while allowing for increase in functional complexity, and could 
be applied to significantly simplify the fabrication of complex 
valve based research platforms such as those seen in large 

12, 44scale integration approaches  . Future research will 
investigate hybrid integration of various modular components 
such as membranes, electrodes, piezo-actuators, heaters, 
pressure sensors and biosensors within lab-on-a-chip 
platforms, with the potential of retaining high-resolution 
optical access. This technique can also take advantage of the 
emergence of high resolution 3D printing, enabling reusable 
moulds for very complex systems incorporating both valve 
membranes and hybrid integrated elements to be realised 
rapidly and reliably and should thus mark a major acceleration 
in the application of microfluidic platforms.   
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