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Polymer microfluidic devices have attracted considerable research and industrial interests in
recent years as they can be mass manufactured through the injection moulding process at a low
cost for disposable applications in diagnostic, genetic analysis, drug development and food quality
analysis. To manufacture polymer devices through the injection moulding process, high quality
injection moulds with micro features down to micro and even nano meters are often required.
There are limitations to use the traditional machining method in fabricating such micro moulds.
The lithographic and nickel plating method, on the other hand, is very suitable for replicating micro
structures on nickel substrate. However, to use nickel microstructure as mould insert for injection
moulding applications, there are certain strength, rigidity and dimensional requirements on nickel
plated inserts. For many moulding applications, nickel inserts with a thickness of over 2 mm are
often required for easy and reliable fitting into mould bases. In this paper, proton beam writing
(PBW) and UV lithography techniques are combined to manufacture 2 mm thick nickel moulds
with sub-10 um fine features for injection moulding applications. PBW is capable of writing micro
and nano features with straight and smooth sidewalls, while UV lithography has the advantage of
large area structuring through a mask. Nickel inserts with thicknesses of over 2 mm have been
manufactured and used for moulding of polymer microfluidic biochips with fine micro channel
features using a micro moulding machine.



