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Development of the DNA Sequencing Chip with Nano Pillar Array using Injection Molding
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(Korea Institute of Machinery and Materials (KIMM))

ABSTRACT

In recent, injection molding process for features in sub-micron scale is under active development as patterning nano-scale
features, which can provide the master or stamp for molding, and becomes available around the world. Injection molding has
been one of the most efficient processes for mass production of the plastic product, and this process is already applied to
nano-technology products successfully such as optical storage media like DVD or BD which is a large area plastic thin
substrate with nano-scale features on its surface. Bio chip for like DNA sequencing may be another application of this plastic
substrate. The DNA can be sequenced using order of 100 nm pore structure when making the DNA flow through the pore
structure. Agarose gel and silicon based chip have been used to sequence the DNA, but injection molded plastic chip may
have benefit in terms of cost. This plastic DNA sequencing chip has plenty of pillars in order of 100 nm in diameter on the
substrate. When the usual features in case of DVD or BD have very low aspect ratio, even less than 0.5, but the DNA chip
will have relatively high aspect ratio of about 2. It is not easy to injection mold the large area thin substrate with sub-micron
features on its surface due to the characteristics of the molding process and it becomes much more difficult when the aspect
ratio of the features becomes high.

We investigated the effect of the molding parameters for injection molding with high aspect ratio nano-scale features and
injection molded some plastic DNA sequencing chips. We also fabricated PR masters and Ni stamps of the DNA chip to be
used for molding
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Fig. 1 Design of nano pillar array according to (a) straight
channel type and (b) crossing channel type.
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Fig. 2 Fabrication process of the PR master and Ni
stamper.
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Table 1. Process conditions to fabricate the nano pillar
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Fig. 3 SEM image of the nano pillar array PR master.
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Fig. 4 Fabrication process of the nano pillar array stamp.
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Fig. 5 Fabricated nano pillar array stamp: (a) straight
channel type and (b) crossing channel type.
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