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Abstract

Detection of CRP Based on anti—-CRP DBR Porous

Silicon Interferometer

By Choi, Tae Eun
Advisor : Prof. Sohn, Honglae, Ph.D,
Department of Chemistry,

Graduate School of Chosun University

Distributed Bragg reflector (DBR) porous silicon (PSi) exhibiting unique
reflectivity was successfully obtained by an electrochemical etching of silicon wafer
using square current waveform. A biosensor was described an  optical
interferometric transducer scheme based on inexpensive and readily available
optically flat thin films of DBR PSi. The system was probed with various
fragments of an aqueous C-reactive protein (CRP) analyte. This CRP is so named
because it 1is able to affect precipitation of somatic C-polysaccharide of
Streptococcus pneumonia. The sensor operated by measurement of the reflection
peak in the white light reflection spectrum from the porous silicon layer. Molecular

binding was detected as a shift in wavelength of reflection peaks.
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2. Experimental Section
2.1. Materials & Instrument
2.1.1. Materials
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HF : EtOH solution

Figure 2. Schematic diagram of the etch cell with the counter
electrode(cathode) arranged asymmetrically, used to generate the porous
silicon.
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Figure 3. porosity and refletive index of Looyenga
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3.Results and Discussion
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Figure 5. Reflectivity of DBR porous silicon.
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3.1.2. ¥X=At 801 H(FE-SEM) =&
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Figure 6. SEM image of PSi. (A) Surface of SEM image of DBR PSi. (B)
Cross—sectional of SEM image of DBR PSi indicating that the thickness of DBR

PSi is about 20 pm.
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olvlzgoz Agd vhyA AelE ¥l streptavidin I ¥HE-S shr] §d
biotin 2.2 =3} st7] 984 Biotinamidohexanoyl-6-amino—hexanoic acid
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Figure 7. Optical reflectivity spectra of oxidized DBR PSi, surface derivatized
DBR PSi, biotin funtionalized DBR.
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Biotin-funtionalized DBR PSi

[ —— Surface dericatized DBR PSi
— Oxisized DBR PSi
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Figure 8. Diffuse reflectance FT-IR spectra of (A) fresh DBR PSi, (B)
thermally oxidized DBR PSi, (C) the wafer after functionalization of the DBR
PSi layer with (3—aminopropyl)trimethoxysilane, and (D) DBR PSi

functionalized with biotin.
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F — Bio-funtionalized DBR PSi
—PBS

— PBS + Streptavidin
—PBS + biotin
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Figure 9. Optical reflectivity spectra Shift of surface
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Figure 10. Decrease of reflectivity intensity for DBR PSi containing different
concentrations of CRP in PBS.
Aol @ #AHE  #Ask7l #ske] 400-1000 nm7kA| ‘%}16}—‘3 ) A1) -]
(Tungsten-halogen lamp)e °]-&3slo] FLEd=z XA E
fr=3t€ DBR th&4d A& HE flow celld 124H c}ﬂ]"ﬂ/‘i 452 08

ml/min®. 2 stH e, 7ZFA g nHlo] e EA 2= CRPE PBSoA Tz Aoz
OPEZE g 2ol YERIRIT 100 pM2 Al FFe R 10814 R o g FHE A

ThE R AR HAAGRAE Skl

=



Ho

ol

& 4 9l CRPY

o

ol

w

I

ol

A2l CRP7} HEH oz A7l 482

s

W,

ezl ool
RUEER+EDIE)

S

=
5]

Z} Bragg 2]l A]

o)

}ol wlAls}bto] Aubgow o]E

Z=Y s

=
=

=7 57

]
=

100 nM7}

gA A S

—_
"o

ol

_20_



4. Conclusion
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