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Design of a new solid-phase time-resolved fluorescence immunoassay analyzer

Song Kefei Zhang Peijie

( Changchun Institute of Optics Fine Mechanics and Physics ( CIOMP)
Chinese Academy of Sciences Changchun 130033  China)

Abstract: A new solid—phase time—resolved fluorescence immunoassay analysis system has been designed for solid—
phase time—resolved fluorescence spectroscopy measurements. The device uses nitrogen molecular laser as the excita—
tion light source and employs integrating sphere combined with grating monochromator as the fluorescence collecting
subsystem to minimize the influences of stray light on the sample fluorescence. Photomultiplier tube is used to con—
vert the sampled optic signal to electronic signal and high resolution measurements of fluorescence spectrum in the
range of 500 ~700 nm are implemented. The converted electrical signals are sampled and integrated digitally with a
single chip micro-computer which improves the signal to noise ratio of the received signal. The instrument can com—
plete fluorescence lifetime measurement time-resolved fluorescence spectroscopy measurement and substance con—

" mol/L linearity

centration measurement. Experimental results show that the measurement sensitivity is up to 10~
range is 1072 ~10 " mol /L relative stability error is lass than 3% and the measurement resolution is 0.5 nm.
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Fig. 1 System structure of the solid-phase time—esolved fluorescence immunoassay analyze
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(7): 6>10% »
% 10 ~*mol /L.
S (v.-V)?19 1
cv = += x100% =1.2% (7) . . .
vV Table 1 Different widths of slit and
CV <2.5% o the corresponding spectrum resolution
S1.56 ﬁ Z /mm /nm /mm /nm
0.1 0.5 2 10
W _ i 0.5 2.5 4 20
6§ = ———x100% = 69.4% (8) 5
Vi
2
Table 2 Fluorescence Intensity of tested substance with different concentrations
/ol = L) 1 2 3 4 5 6 7 8 9 10 fm¥
0.000 000E — 12 98 99 101 101 97 99 95 97 98 95 98
1.000 O00E —12 324 325 321 317 316 319 315 323 320 320 320
2.000 000E -12 984 970 987 978 976 990 973 982 980 982 980
3.000 000E -12 1 630 1 645 1629 1 648 1621 1615 1 649 1622 1631 1632 1632
4.000 000E —12 2355 2329 2337 2340 2364 2359 2345 2347 2354 2371 2 350
5.000 000E - 12 2 985 2 960 2 989 2994 2984 2973 2 985 2 960 2 994 2975 2 980
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