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Unique HbA1lc Device by Applying
the Capillary Electrophoresis, The Lab 001

Yukio Hosoya”, Minaho Samoto”, Ayumu Ueki” and Kenji Toritsuka®

Summary The Lab 001 is the unique concept HbAlc device equipped based on the separation
method, by applying the capillary electrophoresis with cation-exchange electro-kinetic
chromatography. 1.5 microliter of whole blood and 90 seconds are required for the test, these
features can make it possible to shorten TAT. The reagent, The Lab 001 A1C HD is onetime use,
consequently, the storage and maintenance are easy. The result can be shown as an
electropherogram of which the interpretation is aligned with the HPLC chromatogram, so the daily
use will be able to start smoothly. The increasing requests for accurate HbAlc testing without the
interference of interferants including major Variant Hemoglobin due to the ongoing trend of the
internationalization, The Lab 001 will contribute to improve the patient QOL for diabetic

medicine.

Key words: HbAlc, Capillary electrophoresis, Cation-exchange electro-kinetic chromatography,
Less Invasive and Short Turn-Around-Time (TAT), The Lab 001
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[Principle]: The inner side of the capillary is charged negatively in this system, thus the
electroosmotic flow (EOF) from positive (+) to negative (—) electrode will start when voltage is
applied. Hemoglobin molecules move in the same direction with different speeds in the
capillary according to the respective positive charges. In addition, cation exchange electro-
kinetic chromatography, in which the polymeric pseudo-stationary particle with negative charge
binds hemoglobin molecules to suppress the movement of hemoglobin induced by EOF and
expand the separation capacity effectively.

[Interpretation of the result]: The basic order of the hemoglobin detection in
electropherogram(left) is the same as chromatogram obtained from HPLC (shown in the
Figure-1 on the right), which means the order is followed from weak to strong positive charge
based on the cation exchange method.

The peak of HbAlc in the display is illustrated in sky blue color and HbAO is positioned at 1.0

(x-axis).
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Fig.2 (a) Device and (b) Reagent

The height and width of the device (The Lab 001) is A4 compact size and ready to run the
samples approximately 60 seconds after the power on. Touch screen color GUI with operation
guide leads operators smooth testing. The reagent (The Lab 001 A1C HD) is dedicated to the
device consists of three parts. Chip (Lower) includes sample tip and capillary. Reagent pack

(Upper) includes reagents, electrodes, and sample pretreatment port. Cap (Upper left) protects

from breakage or biohazard. Moreover, it equips with the lot and calibration information. The

onetime-use and room temperature storage are easy to handle.
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Compatibility between Finger Prick and Venous Whole Blood

Finger prick blood and venous blood collected with EDTA-2K added test tube from 27

Employee volunteers were used for the confirmation of compatibility. The dotted lines

represent +/- 3 relative % difference between the two samples.

Table 1 Precision ”

CV (%) IFCC Unit

GV (%) NGSP Unit

EP-5 (Frozen Whole Blood)

1.4 (46.1 mmol/mol)

0.9 (6.37%)

1.8 (72.0 mmol/mol)

1.5 (8.74%)

EP-15 (Fresh Whole Blood)

1.7 (45.4 mmol/mol)

1.1 (6.30%)

1.1 (82.4 mmol/mol)

0.8 (9.69%)

Lot A(40 Fresh Whole Blood)

1.8 1.2

Lot B(40Fresh Whole Blood)

1.6 1.1

To estimate the precision for both IFCC and NGSP units, the following measurements were implemented.

Two levels of frozen aliquots were measured duplicate for 20 days for the CLSI EP-5 study and two other

levels of fresh were measured quintuple for 5 days for CLSI EP-15. (The figures in brackets are the

HbAc value of used sample.)

40 fresh whole blood samples were measured 8 samples per day for 5 days, duplicate with two lots.
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To evaluate the interference avoidance against Major Variant Hemoglobin and
Elevated HbF & A2, the following samples were measured with The Lab 001 and
reference methods (Affinity HPLC or cation-exchange HPLC) which have
already known no interference against them. 20 samples for each major variant
hemoglobin (HbAS, AC, AD, AE) and 15 samples for elevated HbF and HbA2
were used. 40 nonvariant samples (HbAA) were also measured to find the degree
of interference for each sample except HbAA. Solid-line is the regression line
derived from these 40 samples and the dotted lines are +/- 10% (IFCC units)
which represent allowance range.

Plots: HbAA (white square), HbAS (blue triangle), HbAC (light green circle),
HbAD (grey diamond), HbAE(red triangle), elevated HbA2 (brown circle), HbF
(light blue square)
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Fig. 5

Grades of IFCC certification™" in 2020 (Valid for 2021). The left is The Lab 001 and the right
is the distribution of all methods.

IFCC certification is graded by comparing the 24 frozen whole bloods by comparing the results
obtained from IFCC reference method procedures (RPMs). The dot (s) in the Graphs represent
Total Error (TE), the sum of imprecision (CV%) (x-axis) and Bias at 50mmol/mol from linear
regression with RPMs (y-axis).The certification awarded grades; the best grade is Gold (nearest
from origin), the second is Silver, the third is Bronze, the fourth is Standard, TE Smmol/mol or
more at 2 ¢ is failed.

Plots: IEC (Ion Exchange Chromatography), IA (Immunoassay), AFF (Affinity Assay), CE
(Capillary Electrophoresis), ENZ (Enzymatic Assay)

GH-11 5.48% GH-12 8. 26% GH-13 5. 15%

Fig. 6  Distribution of The Lab 001 Population in CAP GH2-B 2020

The above three box-and-whisker plots show the distribution of each
method for GH-11, GH-12, and GH-13. Gray square represents the
acceptable line, +/- 6 relative% bias from NGSP SRMs certified
value and the dotted line is +/- 5 relative% as educational purpose.
The black plots mean the average of each method and the lines
extend from the minimum to the maximum. The Lab 001 distribution
is the seventh from the top (within the red square)
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