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=Abstract=

Development of a multi-channel clinical chemistry analyzer

Dong Joo Yoo**™ - Eun Young Song* - In Seong Choe* - Tae Wha Chung*
Hong Kee Min™ - Woong Huh***

In this paper we report the device of a multi-channel clinical instrument developed for determi-
nation of the levels of the urinary urobilinogen, glucose, ketone, bilirubin, protein, ascorbic acid, ni-
trite, pH, occult-blood, specific gravity, and leukocytes semiquantitatively. The test parameters are
expressed on the dry test strips as a range of color intensities by chemical reactions. The instrument
measures the value of each substance by reading the reflectance light emanated from the test strips.
We also designed the reagent strip cassette and loader in order to intercept the outside interference.
The loader can be operated semi-automatically. The light source is consisted on light emitting diodes
at three specific wavelengths (560 nm, 610 nm, 650 nm). Precision of the system was evaluated by
testing a series of commercial control urine samples. Furthermore, the performance of the instrument
was compared with two other test methods on the urine samples from 100 persons. Our results
showed a good repeatability between tests and a safisfactory agreement between the readings by our

instrument and visual evaluation,

Key words : Dry Chemistry, Clinical Chemistry Analyzer, Reflectance photometer.
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Fig. 1. Block diagram of urine monitoring system.
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Fig. 2. Reflectance rate graph of Urobilinogen as a function
of wavelength.
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Fig. 3. Reflectance optical density graph of an occult as a fun-

ction of time.
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Fig. 5. Strip loader and cassette.
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Fig. 6. Flowchart of the urine monitoring system.
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Fig. 7. Reftectance optical density graph from urine multi-strip after appling with the standard solution by using the urine mo-

nitoring system.
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Table 1. Coefficient of Variation for the urine test paper.

23%E 394 C.V. @ &7 g8 S C.Vv. 3
0 mg/dl 1.9 0 mg/dl 29
0.1 mg/dl L7 100 mg/di 50
, I mg/d! 1.6 250 mg/dl 5.2
Urobilnogen 2 mg/dl 2.6 Glucose 500 mg/dl 53
4 megldl 1.5 1000 mg/di 40
8 mg/d] 6.8 2000 mg/dl 44
10 mg/dl 31
0 mg/dl 2.7
5 mg/dl 2.6 0 mg/dl 3.0
10 mg/dl 7.2 0.5 mg/dl 3.0
Ketone body 25 mg/dl 5.6 Bilirubin 1 mg/dl 4.0
50 mg/dl 2.2 3 mg/dl 25
75 mg/dl 2.8
100 mg/dl 7.9
0 mgdl 2.3 0 mg/dl 1.5
15 mgfdl 33 0.2 mg/dl 1.2
. 30 mg/dl 5.8 . 1 mg/dl 35
Protein 100 mg/dl 3.6 Nitrite 5 mg/dl 16
300 mg/dl 8.9 10 mg/dl 34
1000mg/d1 49
1.000 2.0
1.005 2.9
1.010 31
5 0.9 Specfic 1.015 29
pH 6 1.4 gravity 1.020 2.1
6.5 2.0 1.025 0.5
7 2.6 1.030 35
8 49 0 mg/dI 22
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Fig. 8. Clinical test graph by using a three method{A Company urine analyser, visual test, auturoanalyzer)
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