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Detection of C-Reactive Protein Using Direct-binding Quartz Crystal
Microbalance Immunosensor
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A prognostic indicator of coronary heart disease, C-reactive protein, was tried to be determined by a batch-type quartz
crystal microbalance immunosensor. The sensor was operated by direct-binding mode and the optimum concentration for the
corresponding antibody for immobilization was 50 ug/ml. The reaction buffer for the system was 0.1 M sodium phosphate
(pPH 7.0) and system operation was performed in the order of baseline stabilization, analyte addition and measurement, and
regeneration of the sensor chip with 10 mM NaOH. When plotted in double-logarithmic scale, the sensor showed a linear
detection range of 0.27-106.00 nM for rat C-reactive protein with the limit of detection of 0.53 nM. It also showed a good

reusability.
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He ok Al2=®le] #FL WinEchem software (version
1.12, Seiko EG & GAholl &3t} t&3 o] F33it:
Z CRPo| digh FAE 1438t 11]7‘- HGgAA HE

3 T Tuzx tﬂg}g_ %z%—a}oq ;HAM}EHO L %]
FFE)E H Lo}‘%i‘?} o] & Tjekgl FEF 343l A
& CRP & 250 w2 W& celld] 7}ebod ¢l - A5
& FEFHT o] W Sauverbrey2l(15)9] &3t AAM H &
Wl AFEHe] uhe AF5TA7 BEtr] AFehd
A A3 & HGdee 3835 EB)7F e
w olZRE AMNLE) Pee WFETHsS (frequency
shift, SFyS A2 THF = Fy - F).
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229 CRP7} 2% 9 Yelves A2 e A%
FH3LE S Yo g=2r, o] w ASAAH Y w
SAFgdoz AAM Y PAAMo] dZIdtal AE ¢
3 EY A a9E ok AR WA F v oRAE
E AW 01 M JASFEA (pH 7.00= ARE8HATHIS,
16).

Table 1. Sensor responses according to CRP concentrations at the
anti-CRP antibody concentrations of 50 and 500 ug/ml for
immobilization

Frequency shift (Hz)"

CRP (nM) Anti-CRP antibody (ug/ml)
50 500
027 217 * 1.16 2.16 £ 1.52
0.53 332 + 079 221 + 1.07
1.06 6.11 + 121 292 + 0.18
2.65 0.80 + 0.48 601 + 111
10.60 1991 + 1.22 9.97 = 1.26
26.50 3771 + 1.64 17.69 + 1.34
53.00 49.58 + 1.03 37.05 + 126
106.00 78.62 + 222 5931 + 115

"Five values of resonant frequency at adjacent measuring time
were averaged after the steady-state sensor response was attained.

ZAYAEZS CRPY FEE 0.2701124 106.00 nM ¥ ¢
ol A WA F)HAA wkg Ao 78RS o Yehie JAF
FHIE AM He 1143 A}J%l FAFEE 50 2
500 Lg/ml= 8t ZA 3T} Table 101]/\1 B 2 e AH
# CRPY ¥&Z7F 713 ot Al %E 50 2 500 tg/mi
ol el MMA¥rg-e Z+zh 217 + 1.1601]/‘1 78.62 + 2229
2.16 + 1.52001A] 5931 + 1.15 Hz® WA w5 &40
2 Z7VEad dhe AR 3aF8d ARQE FUSA=E
o] AE5mElrt 157904 247 HzQl HE& E%‘H B
CRP7} f‘a%-ﬂxﬂ%g- of oJste] AlA o 4
w2 A=A ofste] AXEEE-© LJrEP;Jc%-% G F
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Figure 1. Relationships between analyte concentration and sensor
response plotted in semi-logarithmic (panel A) and double-logarithmic
scale (panel B). Antibody concentrations for immobilization (@, 50;

O, 500 ug/ml).
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