75

J) a~Esub VoS E
(HLC—723GHbV A;c2.2) DFAFE— 1

' ok A
%  HF  IE =

Developing of the Automatic Glycohemoglobin Analyzer
(HLC-723GHbV A;2.2)-1

Shingo FUKUNAGA
Masanobu KASAI

The automatic glycohemoglobin analyzer HLC-723GHbV A;c2.2 has been developed, which has key
features for medical uses such as high precision measurement of S—-Aic, real time report, compact size,
and ease of manipulation. This new system is equipped with an automatic calibration function and
assures both daily and simultaneous reproducibility C.V.=0.7% or below. Furthermore, a difference
between the results obtained at temperatures 10 and 35C is less than 0.2%.

Although it takes about 38 min for a conventional analyzer to warm up (from power—on till getting
the first report), it is shortened to 6.6 min on the Aic2.2 system by using LED as a light source for
detecion. As the time needed for one analysis is shortened to 2.2 min against 3.5 min on a
conventional system, a report of medical examination may be reached on real time at a consultation
room. The size of A;c2.2 system is 500(width) X 575(depth) X 498(height), half a size of the
conventional ones. The system can be operated easily by a touch-panel display of liquid crystal and a

sheet key.
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*kkkk GLYCOHEMOGLOBIN REPORT kkxkx

NO. 404 80003 18996/04/04 19:47
SAMPLE ID 01 - 01
CALIB Y = 1.0000X + 0.0000

NAME % TIME AREA
ATA 0.7 0.42 13.75
AB 0.6 0.59 10.67
F 1.3 0.81 23.76
LA1C+ 1.2 1.00 22.36
SA1C 4.7 1.28 87.69
A0 91.5 1.89 1707.34

TOTAL AREA 1865.58
SA1C 4.7 TOTAL A1 6.0

0% 15%
_lr__.__ SRR
| y—————— Ana
Detrctor :}7“ -
The detector is equipped with a ! ’—Hk-{\tf +
LED light source, and controlled [tf/" s
temperature precisely. It is a — —
maintenance free, and unnecessary il-f :L

to change a light source.

Column

The new columun was developed
for a quick analysis (2.2minutes par
a sample) It is easy to change a
column and filter without tool.

Liquid crystal and a sheet key
It is easy to use Aic2.2 system
by a touch-panel display of
Liquid crystal and a sheet key

Sample Loader

50, 90 and 290 samples loader
are listed.

A barcode reader system is an
option.

Sampling Unit

The sampling unit is a consist of a
sampling poat. Reproducible
sampling from vacuum tubes are
done with a cappiercing method.

Fig. 1  Aic2.2 system and Major Components
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Standard Type [50 90 Sample Loader)

This is suitable for measurement at a
consultation room.

Extended Type [290 Sample Loader)

This is suitable for inspection centers
that measures many samples.

LA Type [Laboratory Automation)

This is suitable for laboratory automation
systems using conveyor belts etc.

Fig. 2 Sample Loader and LA Type [Laboratory Automation)
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R —HRsE

240% (1996) 79

Lish-To,
(2) #witiss
BRHFES—Ach T ERBMR L LTTROESLHE
T HEERD B,
OarLH b ) ZERFEDE N & &,

U TNVEAL AVE— DB,
@AVFFVATN—THBT &,

—>— R % B K,
@NHTHBC &,

—ERZH OB % ER,
OFEEREOEENRBLAL RV &,

K O IERERBIE Do,
bR T DI, BExRh, BEE
TRREBMAEL, FHOAWRELHLOEMTH 5
BYTARAFTVSV IR Nl ysyTERAnToOB
BTRAARTH D, Arc2.2TRHFOREKLL A + -
FEHRCEAT A2 & T EROELMHZ2 T TR
TZENTEL,

Slider

Roller

Sample Tube

7 !
7
—

N
|/

e

SORNNRNNNNNNS

Spring
GAP

N\ %
LS

Fig. 3 The motion of the Tube Holder system
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Fig. 4 The motion of the Sample Rack.

Photodiode

Fig. 5 Shows a mehtod Changing Noise in Detector.
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Table 1 Reproducibility of 12 consecutive S—Aic 1t
measurements using two blood samples. 2 : \ . , . \ , ,
A B 0 10 20 30 40 50 60 70 80 90
Ht (%)
MEAN (%) 5.48 13.61
S.D. (%) 0.04 0.20 Fig. 8 Relationship between the S—'A1? level
and the amount of hematocrit in two
cv. % 0.68 0.20 blood samples.
40
Table2 Day to Day vaviations of the S-Ajc
levels in the blood sample. 3
I
A B ® 30 !
g \
MEAN (%) 5.32 10.81 £ 25 \ .;___ﬁnﬂ
2 COnVEn!
S.D. (%) 0.04 0.05 g % A2 |
C.v. (%) 0.70 0.46 E
5 15
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6000 [~ Fig. 9 Ambient temperatures test (program1)
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Fig. 7 Relaitionship between the total peak Time (min)
area of chromatogram and the S-Asc
level, and the dilution ratio of blood Fig.10 The S-Aic level of ambient tempera-
sample measured. tures test. (program 1)

(82)



Y —BrEsRE

5540% (1996) 83

(3 AX L7y FO¥E
2EOR—BETMER L MEOEI G2 ELERRD
DERE LB EOREBEOEB # B Lico ~< b
7Yy MEDEWEMM S (BEBHRER), ~< +
7V v MEOE VRO E CREECEENE- -
EDER IRz (Fig. 8),
(4) RERE &b
RERES 5 ~40COREBRE T TA2.2& 3K
BEEERI Y, FOBBERETIRRE W THAC
220 BREMTIEFEIFE Lico —F . RERBITI0CLL
TTEHFEBDORFIRRMBFEE L, 15CHHIBTORH

3 [ ]
30 |
.| |

|
20

15

Temperature (T)

10

0 . 50 100 150 200 250 300

Time (min)

Fig.11 Ambient temperatures test (program 2 )

S-A1c(%)

y=0.9835x+0.536
r=0.985
n=96

Room temperature
oo
T

2 1 1 1 1 ]
2 4 6 8 10 12 14

Ambient temperatures test (program 2)

Fig.12 Correlation of S-Ajc level betweem
ambient temperatures test (program 2 )
and ambient temperatures  room
temperature

TIREFECEFE LD, 0CTRIS 24— T vOlR
x5 —MFEE LI,

(5) BRRE (S—AcDZE)

Fig. S R TIREZELE 5 2, #HEEHE LT, BE
OISR L TS—AcDfED 5 K ED T E T o
b L7, Fig. 1027~ 3, IMEZEBIRMNI0C~35C LA
WA Th Ac2.2l3S—AcDIED T Y £ NEK
TO2KN LN THD TR TH > e —H REFHET
BREZEHENIST~35CT & A2.25 DIV dH B
BhbY, S—ADED T Y FFHATO.6% TH -
2o -
(6) WRERE (RREAT)

Fig. 1M REE(LD&HE%/R T, Fig. 12CEREE
ERERE R Fig. NOE Y 5 2 1 JIE & OB % 7R
o BBHIT + 5 Vv X A A Z S0\, BB
RELTREEEES 2 1 BEDOS—AcDfE% il L
Th, FOEHIHRKTOIXLATH 5o T
FEOMB S BIF©. HBIREH0.985L L& IR LT,
HZ $0.983&, BIF 1A WERZRLTWS, Zh
3 BB SERIREREZCARBELTL, Ac
220 BRBERELMICHEBD I\, S—ADRITERE
THLIEXEHENCR LT 5,

(7] fesk# & DHER

Fig. 131kt & OB % 7R, BIFHRMAENES
iz,

S-Arc(%)
16
y=0.972x40.385
1 r=0.99%
n=101 [
12
L]
~ 10 -
N
S
t
8 —
5 -
4 -
2 1 1 1 1 1 1

2 4 6 8 10 12 14 16

Conventional system

Fig.13 Correlation betweem A;c2.2 system and
conventional system

(83)



84

Journal of TOSOH Research Vol.40(1996)

4. LD

R R OEER 2RI IS — A cDBIE SRR DIE
BT AEBEETH LN, ILRAEHERERZZ
EHETYTNEA LCHRETE S ZEMRTAIRTH b,

K2k, FEBR IOl Y 7 12 ER L, FR
FENHAA— FERFRL, b R LEREOARE
RO L > Ty VT AVEL ALV R— bEFE
Bl Tl BHER. 154, BERO—ARERKC
o, FELBEERETTH > ThBIFRBIERR
/L ENTEL, IHIR, BHBO/NEL, A
BAREBONUEIC LD, EEY A IREEED
ST L, BEHOMEIIC > W THHMETE S
LRV ERER LT,

AREBIZ, KFEHRE LY 2 —, AWEED S H/NHEEE
DEE BT, BRI E TEBEL = — XIS Z
bhaiBEEL, 58, HRAFDOERRADS TR
AL IEET 2D LRI N5,

-
Hh N

e &
K% @ % § & K& % # IE B
Shingo FUKUNAGA Masanobu KASAI
At BEF63F4 A1 H Af ERITE4H LA
B BEY—-~47978 BB BEstsEEss
A Beite it
AR BAZERR

(84)

1)

2)

3)

4)

5)

X ®

The Diabetes

Trial Research Group : The effect of intensive

Contorol and Complications

treatment of diabetes on the development and
progression of long-team complications in
insulin dependent diabetes mellitus, N. Engl.
J. Med, 329 ; 977—986, (1993)

FIEAEE  RET -2 ORER L F TR TE
Lh?, FEHK  82~85, (1996)

HILEETE : BTh 5 4 (HSiH 7 &) I & B Stable
& Labile HbA1cD 77 Hf, Recent
Diabetes Diagnosis Marker II-edited by The
Society for the Research of Diagnosis Maker,
Japan, (May, 1993), 83~92 (1993)

B o /Y a~Es oy oEE BT
LEALWME (B, BERM39 (6), 485~493,
(1996)

WEER— 9N SN F~ADT T u—I, K
Bi#  vol.37 no.11 19934 #FI%5, 133~136,
(1993)

Progress on



