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Fig. 1 Experimental setup

LD: laser diode; CL: collimator lens; APP:
anamorphic prism pair; L: lens; Lc: confocal
lens; AP: aperture; PMT: photomultiplier
‘tube
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Fig. 2 Power spectral density of the scattered light
intensity fluctuations

The diameter of the latex spheres was 0.22 pm.
“A” denotes the photocurrent of the
detector. The arrow indicates the relaxation
frequency. Latex concentration: 7.6 X 10°
particles/cm®. The dotted line is experimental
results and the solid line is the theoretical pre-
diction.
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Fig. 3 Dependence of the relaxation frequency on
the diameter of latex spheres

Solid circles are measured values and the solid
line is theoretical calculation. The temperature
of the solution was 20°C.
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Fig. 4 Power spectral densities of the turbid solu-
tions of the antigen-antibody reactions

The power spectral density was normalized by .
the square of the mean intensity. Antigen con-
centrations were 1 IU/ml (solid line) and 250
IU/ml (broken line). Antigen : IgE; Reaction
time : 30 min

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

344 BUNSEKI

Fig. 3 ITERHET 7 v 7 ARF OBER & EMAEB OB
ey, RhoBERISEERE 20°C O & X OHHRE
MTHO, EBE (WEERE 20°C) &3 EF—5HUr.
CORERIENT - AR FVEEOENEEEZHEV
T, 7797 ANTOEREZEBNICHE XS &%
Y 5.

402 NT—ZRY MVEEICE ZREREDOHE

Fig. 4 IZPUEIBE 1 1U/ml, KU, 250 IU/ml D& &
DG 30 HRITH/E LN /8T — AR M VEE R Fh
ENFREBERTRT . M EEDGRE OFISEO [
FTHMILUTRT = AR NVEBETHDH. GFFEE
RISIZ &> TRT = ARy N WVEEICECBR SN, %
FMEBEROETE, 50 Hz LUT O BB EEEE o 4 72 58
SOERPBERNATONS. Lhb, HEEEICL-T, &
DINT = ARG N VEEOBMSKE L B>TNSD. L
ML, TOBREHETEBO—L Y YR KX NS
2EMEL, K(4)THEPT B ENTE .

Fig. 5 ICPUFEBE & RFR OB #/R 3. RFR 1341
FRRERFHEZRL, SURBEOEICHE->T, ATN
DOMBME L >z, INKOHUR IgE IKBNT, HUER
BE 0.11U/ml BEF CEMNAERKOELELTES
2BIENTEL. —F, BOFEREICEL T, &
EETIE 500 1U/ml FTRIFEL 2. Zhll EHFEEE
D@L 8B E, INT = AT NV D B BRI
DYy ThrkbnE, a—L v v
HORERBBENR LN, 20w, R(4)ICkbiE
BTl EOERZ S £L<{TH CENFRAETH

RFR

0.5-51 1 10

100 1000

1gE (IU/ml)

Fig. 5 Dependence of the RFR value on the anti-
gen concentrations of IgE on RFR

RFR is defined by the ratio of relaxation fre-
quencies of power spectral densities of before
and after antigen-antibody reactions (see text).
Reaction time : 30 min
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Highly sensitive immunoassay by analyzing in-
tensity fluctuation in laser light scattering. Akihiro
Namsa, Hirobumi Suzuki, Atsuo Mivakawa™ and Toshi-
mitsu Mussa™  (*Biomedical Research Center, Olym-
pus Optical Co. Ltd., 2-3, Kuboyama-cho, Hachioji-shi,
Tokyo 192; **Department of Applied Electronics, Tokyo
Institute of Technology, Graduate School, 4259, Nagat-
suta, Midori-ku, Yokohama-shi, Kanagawa 227)

Intensity fluctuations of laser light scattered by
suspended latex spheres in water were measured. The
power spectral density showed the Lorentzian form.
The particle size of the latex spheres could be estimated
from the relaxation frequency.

The dependency of re-

“laxation frequency on particle size was applied to an im-

munoassay of IgE. Latex sphere particles coated with
an antibody agglutinated through immunoreaction and,
as a result, the shape of power spectra changed. The
change of the particle size was estimated from the relaxa-
tion frequency. The ratio of the relaxation frequency
between the original and the reacted sample was mea-
sured as a function of IgE antigen concentrations. The
IgE antigen of 0.1 IU/ml could be detected by this
method.
(Received September 16, 1989)
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