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Effect of water quality anomaly on the bicarbonate measurement
in the biochemical analyzer
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Fig. 1 Schematic diagram of the laboratory water supply at the time of the case
Deionized water was produced in the deionized water production room and supplied to the clinical laboratory
through a solenoid valve and storage tank. The deionized water was used by several automatic analyzers (including
BM6070 Units 1 and 2 and XN9000 with RU-20), as well as a dedicated deionized water tap for manual use.
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Table 1 Standard and test parameters in bicarbonate measurement
*The average absorbance of each photometry interval is used for concentration calculation.

Settings (BM6070)

Standard parameters Standard parameters

Test parameters

(BM8020) (BM8020)

Reagent volume

Concentrated reagent

1st reagent

Diluent for
1st reagent 80 pL

Sample volume 2.0 pLL

Deionized water or
deionized water /
tap water mixture

12 uLL

Reaction time point
(BM6070 : 61 points / 10 minutes, BM8020 : 64 points / 10 minutes)

Addition and mixing of 1st

reagent and sample 273 points
Addition and mixing of 2nd _
reagent
Photometry interval 1* 3-4 points

Photometry interval 2* 19-20 points

3-4 points

29-30 points 58-59 points

XXX



Article in press

R & HEML 51851 %

(a)

6.0

5.0
4.0
3.0
2.0

1.0

Conductivity (uS/cm)

0.0

X-8 X-6 X-4 X-2 X X+2 X+4 X+6

(b)

0.25

0.15

0.05
-0.05 ‘\w\‘\‘\/\'
-0.15

028 — e,

Absorbance

-0.35

X-8 X-6 X-4 X-2 X X+2 X+4 X+6

-~ Bicarbonate blank —#-Bicarbonate standard
-©- Ca blank —o- Mg blank

(©

0.00
*
-0.05
% -0.10
-g -0.15
8 -e- Bi
g -0.20 Bicarbonate blank
é - Bicarbonate standard
-0.25 -
030 — e T -+

-0.35

8:12  13:25  9:02  9:30  10:19 11:47 12:05 13:24 18:29

X X+1

Fig. 2 Changes in deionized water conductivity and calibration absorbance before and after the case

(a) Conductivity of deionized water from day X-3 to day X+6.

(b) Calibration absorbance of bicarbonate, calcium, and magnesium blanks and the bicarbonate standard. The plots
show selected calibration absorbance obtained from the first measurement on each day.

(c) Detailed absorbance changes of bicarbonate (blank and standard) on X and X+1 days. Asterisks indicate calibration
results obtained immediately after the quality control values showed a marked deviation from the acceptable range.
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Tap water percentage in the regent dilution (%)
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Fig. 3 Relationship between tap water contamination and blank sample absorbance in the reproducibility study
Absorbance of the blank sample measured with reagent dilution solutions containing various percentages (0-15%) of
tap water added to deionized water. Saline was used as the blank sample.
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Fig. 4 Changes in the blank absorbance in bicarbonate measurement over time
Long-term trend in the blank absorbance values obtained during one year (from January to December
2024) at BM8020. The solid line indicates the lower limit of monitoring setting, and the dashed line
represents the average observed with 1% tap water contamination in the reproducibility study.
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