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Development of Centrifugal Blood Analyzer Yumizen M100 Banalyst
Using pTAS Technology
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A blood analyzer has been developed that can easily measure hemoglobin Aic,
an indicator of diabetes, and CRP, an inflammatory marker, with a small amount
of blood. Disposable plastic chip designed based on UTAS technology is used, a
series of analysis operations from blood centrifugation to reaction with reagents
and optical measurement, which are generally performed in large instruments in
a laboratory, are realized in a chip. As a result, the analyzer is small but high
precision measurement is possible. This paper introduces the structure of the
chip and the analyzer, its unique measurement principle, and the advantages of
using pTAS.
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Figure 4 Functional sites of CRP reagent chip
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Figure 5 Cross section structure of reagent chip
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Figure 6 Sample handling procedure inside reagent chip
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Arrow diagram located at the center of the chip shows the direction of centrifugal force.
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Figure 6-1 : Blood drop (1500 rpm, 5 sec)

Figure 6-2 : Blood Separation and metering R1
diluted solution
(3000 rpm, 120 sec)

Figure 6-4 : Mixing metered plasma with R1
(3000 rpm, 10 sec)
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Figure 6-5 : Metering R2 latex reagent
(3000 rpm, 10 sec)

Figure 6-6 : Mixing by changing the direction
(1000 rpm, 1 sec)
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Figure 6-7 : Mixing with R2 latex-antibody
reagent
(3000 rpm, 5 sec)

Remaining air

Figure 6-10 : Introduction to the optical sensing
site
(2000 rpm, 5 sec)
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Figure 6-8 : Mixing (3000 rpm, 9 sec)

Figure 6-9 : Mixing and change the direction
(3000 rpm, 5 sec)
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Figure 7 Result of NGSP certification for HbA1c
The dotted line shows the + 5% of the result at the secondary reference
laboratory.
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Table 1 Reproducibility and accuracy of HbA1c NGSP%
Level M Level H Level HH
Chip No. (Certified value | (Certified value | (Certified value
5.59+0.14) 7.70+0.19) 10.57+0.25)
1 5.6 7.5 10.6
2 5.6 7.6 10.8
3 5.6 7.6 10.6
4 55 7.7 10.6
5 5.5 7.6 10.6
6 5.6 7.6 10.6
7 5.6 7.7 10.8
8 5.6 7.7 10.7
9 5.6 7.7 10.6
10 5.7 7.7 10.7
Mean 5.58) 7.64 10.66
S.D. 0.06 0.07 0.08
C.V. 1.07 0.92 0.75
Bias 0.00 0.06 -0.09
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