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Fabrication and evaluation of label-free protein sensor for diagnosing

acute myocardial infarction
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Abstract

We proposed a method to fabricate label-free protein sensor with sub-wavelength nanograting
structures to be used for diagnosing acute myocardial infarction. A nickel stamp for the injection molding
of nanograting integrated protein sensor was fabricated by electroforming process with high fidelity. By
using metallic stamp, we replicated label-free protein sensor via injection molding, which is an outstanding
method for low-cost and mass production of polymer products. Finally, we performed a feasibility test,
examining cardiac troponin T (cTnT) and anti-cTnT interactions. From the results, we demonstrated that
the fabricated protein sensor can provide information for the early and accurate detection of cardiac
diseases such as acute myocardial infarction.
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1. Photo lithography 2. Development 3. Reactive ion etching
5. Seed layer 6. Electroforming
deposition

4, Silicon master

Metallic
Metallic stamp

7. Releasing 8. Injection molding 9. Releasing

10. High R.I coating

Fig.1 Fabrication processes of label-free protein
sensor. Protein sensor was replicated by
injection molding using a metallic stamp
which was fabricated by electroforming. And
metallic stamp was obtained from the silicon
master.
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Fig. 2 A photograph and a cross sectional image of
(a) silicon master with a pitch size of 445.2
nm and a height of 159.0 nm, (b) metallic
stamp with a pitch size of 450.5 nm and a
height of 156.3 nm, and (c) protein sensor
with a pitch size of 440.8 nm and a height

of 154.2 nm.
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Fig. 3 Label-free protein sensor system set-up for
detection of ¢cTnT and anti-cTnT binding. It
is composed of light source, polarizer,
protein chip, and spectrometer.
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Fig.4 Schematic diagram of the chemical processes
for surface functionalization in label-free

protein sensor.
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Fig. 5 Result of the peak wavelength value shift

by c¢TnT and anti-cTnT interactions. The
amount of PWYV shift was 2.8 nm, from
696.2 nm to 699.0 nm with the spectral
resolution of 0.08 nm.
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