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Abstract: Magnetic beads are widely used in biological experiments,such as immunoassay and cell sep-
aration. The detection of magnetic concentration is profound to the evaluation of experimental results.
Therefore a magnetic beads concentration measuring system with dual optical path based on laser
transmission method was presented. The concentration of magnetic beads was determined by measur-
ing the ratio of the intensity of incident laser to the intensity of the transmitted laser. A series of mag-
netic bead suspensions with various concentrations were tested. For each concentration, the measure-
ment was performed for many times and a total of 8,000 sets of data were collected. By fitting the
measured data, the relational function between beads concentration and output data can be obtained.
The relation between the concentration of magnetic beads and output data was well fitted exponential-
ly. The fitting residual sum of squares is 0. 000 088 89 and the determination coefficient is 0. 997 1,
which illustrate good fitting ability of the model. The experimental results show that the relative

measurement error is less than 2. 5% and the output data fluctuates within 2. 5%, which indicate that
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the beads concentration measurement system based on laser transmission has high measurement accu-

racy and good repeatability.

Key words: optical measurement; laser transmission method; magnetic bead concentration;double op-

tical path;exponential model
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Fig.1 Principle diagram of measurement system for

magnetic bead concentration
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Fig. 2 Measurement devices for magnetic bead con-

centration
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Fig. 3 Spectral response of digital light-intensity sensor
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Fig. 4  Experimental procedures of magnetic bead

concentration measurement
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Fig. 5 Exponential fitting curve of magnetic bead

concentration with measured value of I/ I,
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Tab.1 Fitting parameters of exponential model

AR ES SR fH
SSE 0. 000 088 89
RMSE 0.002 222
R-square 0.997 1
Adjusted R-square 0.996 9
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Fig. 6 Result of linearization-polynomial fitting

AR 0045 25 5L T DA s Sl 230000
y=—8.648x—1. 655. (6)

R2 SHUHALLEHUSHESH

Tab. 2 Fitting parameters of linearization

WA RS H ZHUH
SSE 0.024 64
RMSE 0.037 00
R-square 0.997 3

Adjusted R-square 0.997 1
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Tab.3 Measurement errors of magnetic bead concentration

g PORBIIORIES e v
(mg + mL™H)
1 1/3 1.524
2 1/4 0.229
3 1/5 0.651
4 1/6 0.502
5 1/7 1.586
6 1/8 2.279
7 1/9 2.219
8 1/10 1.534
9 1/11 1.293
10 1/12 0. 664
11 1/13 0.529
12 1/14 1. 140
13 1/15 0.524
14 1/16 1. 299
15 1/19 2.412
16 1/22 1.794
17 1/25 1. 404
18 1/28 0.668
19 1/31 0. 601
20 1/34 0.768
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Fig. 7 Repeatability test results for magnetic bead

concentration measurement
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Tab. 4 Data analysis of repeatability test for magnetic 5 gé’: ®
bead concentration measurement
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