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Injection molding of Guided Mode Resonance Bio chip using
Cyclic Olefin Copolymer
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(a) Fabrication of quartz master by
E-beam lithography

(e) Fabrication of metallic nano stamp by
electroforming

(b) UV nanoimprinting
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Quartz master

(f) Metallic nano stamp for injection molding

Metallic nano stamp

(g) Nano injection molding

(c) Polymeric nano master for coc
electroforming process 3

Polymeric nano master

(h) Deposition of high refractive index material
(d) Seed lyer deposition
Seed layer
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Fig. 1 Fabrication process of COC GMR bio chip
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Fig. 2 (a) SEM image of the metallic stamp and (b) 3-D image of the
metallic stamp by AFM.
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Fig. 3 The cyclic olefin copolymer molecular structure
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Fig. 4 Comparison of surface profiles of injection molded nano-grating
fabricated at different temperatures measured by AFM

Table. 1 Property of COC and PMMA

COC PMMA
Total light transmittivity(%) 91 93
Refractive index 1.53 1.49
glass transition temperature(°C) 138 100
Heat distortion temperature(°C) 130 90
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Fig. 5 (a) Picture of COC Bio chip fabricated by injection molding (b) SEM
image of injection molded COC bio chip
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Fig. 6 PWV measurement of the injection molded COC bio chip by
white light and spectrometer system

coc A% 4FR 2 WA wlele e A W7

5, 48

B AT i o Tz
F vlole Je AE APel B ATE Qs 7]
2o PMMA 213 FALE Hobd 542 AvwA wo
A AP SAE 2 Sl coc
4ae Adagch AE 49 F
v dejely Fx7 AE Y
AR, ol F 1BFA T FF AA WL g =4 A
e Aaste] 44 vpole FomAd e Gt

e

%7
B ATE R ETI FHe
Akl el Qe b m

21 A7) ZEEAAT
27)= WEArd e o

T-H] %] 91 (M102KN010005-08K1401-00510)°l 2}l <=3 = A
FHth
ES Ry

1. Cunningham B, Li P, Lin B, Pepper J, “Colorimetric resonant
reflection as a direct biochemical assay technique,” Sensors and
Actuators B: Chemical, Volume 81,Number 2, 316-328, 2002

2. J. Hong, K.H. Kim, J.H. Shin, C. Huh, GY. Sung, “Prediction
of the limit of detection of an optical resonant reflection
biosensor,” Opt. Express, vol. 5, 8972-8978, 2007

3. E. Cho, B. Kim, S. Choi, J. Han, J. Jin, J. Han , J. Lim, Y. Heo,
S. Kim, G Y. Sung, and S. Kang, "Design and Fabrication of
Label-free Biochip using a Guided Mode Resonance Filter with
Nano Grating Structures by Injection Molding Process,” NANO
KOREA, PNB060, 2009.

4. Y.W. Loke, S.B. Tor, J.H. Chun, N.H. Loh, D.E. Hardt, "Micro
Injection-Molding of Cyclic Olefin Copolymer Using Metallic
Glass Insert," Manufacturing Systems and Technology, 2007

682





