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Summary In routine work is it necessary for all instruments and reagents used in the measurements
to be perfect? If there are parts where they do not need to be perfect, these parts should be identified
and it should be clarified where needs to be directed and what must be controlled. On the other hand,
there are concentrations where high- precision analysis is demanded and concentrations where rapid
report of results is desired more than precision. In addition, the physician and clinical scientists has
each requests with respect upper and lower measurement limits minimum concentration for assay
capacity. Using automatic analytical equipment, the method of measuring substance concentration with
an endpoint method is adopted. Thinking about how to build an analytical system that can respond
to these requests, we next contemplated trying to understand which part of the analysis system
determines precision and whether we could build a system that responds to as many of these
demands as possible. In addition, we would also like to think about what kind of preparation needs
to be done for an analytical system in order to quickly report measurements near the panic value sought
from early report of results. The analytical range and the level of precision are changed greatly by the
performance of the equipment that is used in laboratory procedures using automatic analysis
equipment. Each piece of equipment would have to be measured with respect to the performance of
analytical instruments. In this paper performance is assumed and a specific example of an analysis
system is devised. Therefore, a method is introduced to build an analytical system with a procedure

for quantifying glucose in serum with the hexokinase method.

Key words: Routine assay, Assay system, Molecular absorption
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(CKD® A 7 — Y434 Child-PughZ & 2 JFRIZE D FEFEE /SR &) . @Y 2 EEN SR Tnik
O EHAMT ABOBEBELBEME 2D T3, $/2, T4 V3 LRV EWV) SHEIIBarnet)
JEEHOEZ FTRBLZODT, EEAEZHFTHY), SNV AT L HEET 5 L CTEEREHR
TYo —h. EEHICIEZNZTNOHEND ) . ZNENOJEICB VT, EERHIBRIE L 74
LRENHE T, BEEL I LT [ROBHEENEORLEEZEELEZ T0LR], [ZORE
BEOKLEEPORTELRETHL0] MWD L TY, &I BMREOERYH &, ikE
DRYHIREZFFE L TTF SV,

32. 9K AT LA SHEET & BB
WREICEEZ2 52500121 3RD L) HTH»H Y £,

O iR OFHRE (Exy 71 07, RS EE)

Q@ UOLENEEESH TS /A X (M)

@ WOCEE N E O3 EE (T & 25 b /NS WIROLE )

@ A HRT 2 HHEOKT

®H TR

T, [BEENEDOLIZHOONLD] IOV T, 2 THTL LI, BIfE. HEOWHEIC
BuTix, OB ERy 71 V7R REGTFROHBEMEIMO THE Ao TwET, /2, Fr
—F=N=blFL AL LR B oTVET, bEAHA, HAMEROSTHEBEL EOREOFHHMEL, #H
RpZEexnEhdET,

@QDOWSEEEMED /7 A KIGMEMBOREEEICHELY G2 5, WHEFMELTHEmLTH IR
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BERELZITET, TITRI0D TORIAETHET 5 %2 5. WEE0.005~2.000& L F 7,
GIFMETE 2 RANDBHEETT, Bl ZIE, ST EREDWOEEE0.20011E T0.001 & V) Z &
EIE6EE0.200 £ 0201132 & o THIE T E . HEOBLEIFHIETE L WVWEWV)ERTY, 20D
W CEE DA mg/dLIC 72 5 20 % 1A &L AT REEDTH D £ 37 BARMICIZ Z SO T 524 Tl
W EEE0.001 L T o2 e CTE Rz, N1 ZFMA LT, BMRAROWEEEZFHET 52 208
TEEd,

. WOLRAIEE | MSUGHR ‘
WEHEE (mg/dL) = POREZACE L TR X L x 000 - - K1
) EBNESERE HrTIvE 10

CORIZEMRWZMESREZMRA LT, b, WEMEDS 513100, HIHWE DT VR
FRE138.0X10° L/mol/em, H >~ 7V &5 u L, #EEE200 LICTHIET HdDE LT T,

_ _0.001 205 1 _
@&@%(mym)—EFYTFx = X 100 X5 X 1000 = 0.05 mg/dL.

CORERDS . 0.05 mg/dLU T OEZWECE VI EDT) T3, bIPLEEFIZRLF
T L. B0 mg/dLOE 2 Vv, FEMEE RO 7256, TSN ZERE (%) kTR0 5
nFEd,

IR (%) = 01'—85 X 100 = 0.5 %

FF 212, ERRAMCIE L2gA, BEERZ30.05 mg/dLEL T I21E7% 5 w0 T, ZEiiakis
05%LLTIZIE R SRV &b T4, ERICHBEMEZ KD, SRUTORES AL LTH,
N LD ER R R e WEE E BT,

DIFIFEALFEAELIEAD, REVERTHEELZRTSELI LD T, fIRIE, HE
HIUZHEEATE U723, WREEHIEIS ) A A2 ET L2 8122 T3, 72, EVIBRED S
W 2 T 286, BREICL ) BRI 2 CGRET I v 7 OWLENE L ) 9,
WSEEEDSE 72 B ENEEERED ) A AW EH L, BEEEZEKTSEL2ERERD 9,

GOOMEIZOIRLZRICT Y IV EPA>TWE I ETHLNTT,

GBIERBI 1) FRtlR_ ¥ ST, NADHD E R 340 nmI THOEEE 25 L, WHEA (518100)
DR % W5E L 720 NADH®D340 nmiZ 35 1F 5 EIVIOERHE6.3 X 10° L/mol/cm & 5,

H#H#HE
A+ NAD ——= . B 4 NADH

AEEZ02mL, ¥ 7 NVEE0.002 mLE L, BOLEZALDSEEITH T T 2RI OPOLEEAE <A
Abs> ZIE L7z M IS 720 G RTCIlE IR 5 5 b /N & IO EEIZ0.001C L7z HIEH
e BT/ NDIEFE IS 127 B D
(BREHD) N VIR ZHEEZRA L, WER R R/IDREEZRDL LERD L) IFHHETEE
T

0.001 0.202 1
= X ==X X—X =
Mo BRI (mg/dL) 5310 000z < 100 X5 1000 = 0.16 me/dL

1
COHFHTY AT L TIE0.16 mg/dLLL FOREEZMETE 2V L1274 ) 9, 50 mg/dLOFE
ZHE L 2B Z R (CV) 12032% b LI EICR s EH#HETET T, ZORICHEL
72DIEWCEEIGE S A X6 ORFEET B BIET T FEEIIE I MDAk 4 250 T BB A
BRI EE2HLTBNTT SV,

GRieml 2] WER 1 LM &) ISMET 225, v TVEESuLET B LMo MRIEIL L DORRIC R
e F7z, WETE BRANDBEZHERE L% S\,

() P11 LS LIS, 7 VEOAES L (0.005 mL) & L, ¥R %2.005 mLE
L. MR 2 i/ NREE 2 3R 5
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0.001 2.005 1
= X=—=X X—X = 0.
B (mg/dL) 53 X 10° ~ 0003 < 100 X 75X 1000 = 0.064 mg/dL

Bl 1IN 2 EHIEREEARSEE 20 F9, BT TVEEZS LT EHEESIRRY,
Bl 35 EWERHESELC D 3, FRICEOGERE FRMEEZMAAT S L EBTEE A,
INVEEES T EME ERAE R £,

JAZ, BIETFRZ RS T3, WOBEEIE TRA%0.005TH A Z L L b, FRICRK 1TIAAT S &,
0.32mg/dLE %2 ) 9,

3-3. IHE(R 2 0 & 3R 6 B 3T 43 e

ARG R & AT FRBE % RO 2 IOV TR L 3, D CTREOIET 282 HllE L.
S ICHET HIRECHLEEZ DI LD TEDLREREIIDOVTEZTAT L L) HET S 2
DORKELEMNEL, 2200FHHEICEREAEZRTEEZONDLDIZIE 2 2082 llE LT
CANTTLADELRYHFI0BLL T THIUL, AEEDND D L FER T T 50 Lcamd g e s
fixTHETNIL, CA NI LDOELYH10%I127% 5 S OSDIT1.64SDELR D 4 (M2), 22
DEANTTADRHENZI0B L TOEZY 5572012132 DRED3.28SDED L ITTNIE LR 62w
) £9 . BARRIZIZ10 mg/dLOFE 2 e Ly P10 mg/dL T, SDA%0.1 mg/dLTdH o7z &
T &, 0.1X328=0.328 mg/dLS AT fREE 0 ) 9,

4. BIE LRI EDIFICRD B H

4-1. =y 7 EDHEZ S

INZy ZEAEOREEOY A BRETRE CHEREMEL TS5V EEZLTLL), &
ZAHD, FIZIE TZDEIICEATLRWHIEHEILGES W] EEDNLIBBLENLDTIE RN
TLEI) Do BEPICARLEEZELATLE ). LA L, NEZEY BT D DI lE ] pes#ip %
FHHEICHEL, SOOI TETWAZEEHICF oy 2 LTEBLZET, MEICHER R
THI LIl EBvET, WETHR - R KIGICHE 2 2RO 5 4121 [IE T RER P 2 K &
CEEY FLZOT, ELWHIEEZ #5702 9 LEMALETE A, #lE LR

FHEMEA FHEB

2 2 D OFHEERL AT MO 2 )

EEFAEDIFE AL 2 RO ZME L2 2 N 7T LHER T MIER10% & 7% 5SDIIZ1.64% 72 5 6
ZDID2DODANTTAPHNIZI0%ERLHIEBB X #328SDIE %2 5,
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A EE (KE) T EMETIRELLERVET,
BARRICER T 2 & MR 72— AED /S = v 7 {EASS00 mg/dL7E & § 5 & . 600 mg/dLAH T
FCHWTH &% GRS L) ITTRETT,

4-2. WG EE I E LR 5% 2 5
SIEEEFHIOEE I ED LIRH D 9, F& L TobEoFomte BEEIC L > TiE
SNFET ERAGIUE, AREZOMREICIE, FHEL TS v, 2 2 TIEMOEEE2.000 £ Tl
EMkL 0L L, PlEEZHE TS,
GarEfl 3] HER 1 & &< RUAFEICTHWEAZHET 5. 72720, SRt oBlE R 2Rk
DWFEEE2.000L T 5 L, AT 5 L CHIEHRFRDEEIZREDS 2,
(BREMF 3) HEM D WIEE DI KMEA2.000CH A 2L L0, LA L, HIELRERD S,
g FRIZB X Z320mg/dLE HEETE 9,

2.000 0.202 1

B AR = ——=X X —X = 320.
PEAWREE (mg/dL) 63 %X 100~ 000 100 m 1000 = 320.6 mg/dL

4-3. IR X o THAET B E LR

AEEFIITIE L W R OB Z B 2 2B HImMESnCn iy v, MlETETEAL HE
B3 DPETEZD & WEADEEH320 mg/dLTH UL, KIE (RICHRKBEROMEE) 130.32
mmol/LN 728, TN EDONADEENHEL RTINS EI TE T A, & 2525, KoKW
KRR ENTWAIZOEDLL T, REL LTHRMLZWIEICOWTEIEEERNTLE ) &8
%Diﬁoﬁwm AR T DEFREORREZSNE 2 e0d ) T3, BffBERR
SO DOMEIZ L > TE SN FE TS, @HEITCTHET L2 &%, ZDWEETIET0 2 mol/L
FETY, Leho T, MEWEOFRIEATO pmol/LUN T IZ7 5 X ) ZE2 2T TR ) A, W
YTNVER2, L, REZ20mLISINT 2 & iU, WETE S ERITRD L) IEIHETE T,

0.002
2.002

HEWEADWEE < 70 mmol/L
70 X 100 (4+F&) X 1/10 = 700 mg/dL
CORRIC, WERBREMET DN TEET, /o, WHENPLEZLE, 72/ — V4T
\/7/%EU/@Am%mwt$//w<%w%t%giuxmuﬁmwm>$&&fm%ﬁ@w
TEEEATRERRA & 2 ) £ 97,
70X 10° (mol/L) X 1.2 X 10* (L/mol/cm) = 0.84
Thbb, WRENINI RIS 2881, KBEa#IEL, ELWHlErs W 20 $3,
AFHETHE L TV BREZIE, RSB 2R ORE 2RI S &, RSz kit S THET 5 2 &%
TEETH, HEGHE TR —EDREMNICIENER S NS 72O RERRELAELL I LITRD,
BARFRE B TE 20O T,

HIEWEADIREE X <70 pmol/L

4-4, TFIRAT D S E TR & Mg LR

HE T RERi 2 4 — N —F 2R 726, TOREERRL CHNET 2 2 L IEHKRTTI,
FORIHE LRI ENZITOF v ) —F —N—%ZF TWEDOPEETELRNED (L)
WELRLZVIEZIEEMETH L2, ENZTRELZIT TR REETE V), FllEDLED
%biﬁoM%ﬂ%ﬁﬁ%ﬁ—ﬂ—#é&%#u%%otkﬁék\E&*L&%ﬂif%&wm
134.0% T o 207 v ¥ A IV DGHEE QLA W RERI 2 4 — N —§ 2R D 4 T OMATIH
HCRERCA —N—=F 2 bIF TlE Rz, wmﬁﬁfﬁﬁﬁﬁﬁu%%%éa\émfuww
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T0% DR 2o TLEVE Y, TNTRHBSITEEZHLY T2 HERVETTLL I, Ml
EHE LR L. LOBREDOFMRARLE 2L L) ITTRETT, LaL, Mg kRE EAsE52
CIIRBEEAERT S22 TY, PIEEME, EXTF 3V,

[BRIERI 4] WEB 1 &4 UHECTWEAZIET 5, 72720, HHRAEFRLO% CHllET 570
IZIZ100 mg/dLE CTHMT 5 T & KB L2V, 0 TVEx EORRICTRE D, 2B, AAbsld
1.000C, FEIF020mLFMT DD E L, ¥ 7 VEIZ1I0 LTI wd DL d 5,
(BB 4) 100mg/dLE ANT 22 R HEL W LY, R1LIRAL, o TuE () &
LA %,

1000 0.20 + s
<
100 (mg/dL) = 63 X 10° X

s =0.0032 mL

FrTE () Z30uLETNIERNI LIZAR) F9,

B, AAbsICHIE D R/ NRSEREE (0.001) 2RRAT AL, WIE THEAFHECTEES, 20k
SV TN EESOuLET DL, 0064 mg/dLOZEEIE L CEHRE 25, 30puLEd2E, IELL
WEHRZ D011 mg/dLOFEE N TR, T IVEES50.LICT A2 &T, M5/
KEL b2 ePTFllsnEd,

1
X 100 X—X 1
00 10 000

5. BETFRITEDHICLTRE S »

5-1. WOGEE AT O3 HT 3 R BE 2> & TeaE 3 5 Jiik

IEL CHlETE WA DU, MR R/NREELZHEET 52 S TEE T, PWObE
12 & o TMERRZEDZALT 5 2 L IE TR OIICEL L7z ) T K2 L0, 10% LN Ok %E
AR CEDMHELMB e TEET, INEZRTITRAL TE S NG R 25 5E sk 2 s
DR FF,

(¥ FRA Y P THES 256 005E TIR)

IEL CllE T & 206 %20.005. MIHPIEA (55F5100) OFVIEEAREL%5.0X 104 L/mol/cm,
YT NVESOu L, REE2004LETHERDEIICHETE TS,

’ __0.005 205 1 _
e RS (mg/dL) =50 10r 5 % 100 X555 X 1000 = 0.041 mg/dL

5-2. FEERBIMED S KD %

43R L7z HECTOMETIREZ KDL ZENTET T, FEELTHELTVAMETIRLY
R R OB 2 FEE L. RAK10[RAE L CTHIE L SDZ RO T T SV, 5 5172SDI23.28% 3
U5 &I FRMAE TOSH o EEI RO SNE 3, BE Lotz 7)) 7— L Twiud
WETRAHWHEYZRECTETVWDLEERXE T, /2, SDEEHED L ETHFRE (CV) %KD,
0% TR50KEDEZONTE T,

51, R EEBEEORD SN LEEIZBWT L FEOHIEZTV, HINERTETWAH D
HE L TF S0,

6. LY NKRA L M7 v DR AT LIBES

—MiEh 7V a—A0gEsE—
MER 7N T =A% AF Y X F—BEICTUNET 2 BEN L5 AT 21200 TRt L9,
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6-1. BV EEA RO O NLEE L = v 7
FHWIEEEORD HNLIEREITRD 2EETT,
126 mg/dLA} 3T
(2200 mg/dLAf 3T
DI ZEEIREOFZWTENE, OITHFE 2 TR 5 R WIRE T,

INZ oy ZEIZRD 2 RE T,

(D40~50 mg/d1LL T,

@500 mg/d12_E

HrAE W O FEHEFHIZ50~60 mg/dL T 25, 40 mg/dL & WARAEIC 2 2 &, 2RI Lz, ET
BEMPEEEBRETAZENH ) T3, MATLS0mgdLUFE 25 &, EilBEELZBESEL I &
BHY FF, —J, 500mydLll ETHEMEELREZIELIENDHD, O, QT d#Eernh
WEARD SN FE S,

6-2. PATHHLE & LE 2 BABHIE & e T R G b
HEE L LT, LT ORBEIIHER L2\,
D10 mg/dIDZE % IEMEICHIETE 5 2 &,
QOMBEFEZ1.0% LT 5729012, 600 mg/dLE TIEANT 2 Z & % g L7zvy,

6-3. SATIZRE T 5 BHRE O

H5E PR 600 mg/dL
H5E T BRAE 30 mg/dL
IE L s sk 2 S h g 7 1 mg/dL

120 mg/dL72* 200 mg/dLfF L T5.0% L F ORI L7z,
(BEHEfR 74 % 1.2~2.0 mg/dLLL T & L 72\)
F72, VI —AD5 112180, NADHOD EVISEAR%K1£6.3X10° I/mol/em & L, H ¥ 71310 4
LAATL2EN W & e L, RERIF200xLE LET,

6-4. SHTEEA &K E 2B oWt % 37T 5

IE L CHPEAS T 22 1.0 mg/dL e L7286, I RRR &3 T RRIES mg/dL & 1,995 mg/dL &
0 EF, WELERPETEL20, W25 EDURELZDOT, DO HEE0.5 mg/dLE L
F9. TO5MTI20 mg/dLB X U200 mg/dLAH T CHILE025~0.42% CHIEREL HEETE 9,
LoT, 05mgdLEZIEL CMETE 2MESFFLZHRETNVIREN L1223, X1ICZD5
HEMAL, o 7LE x) 2EOBICTIUIBVWIEEHELET,

1000 0.20 + x 1
< X X X —
0.5 (mg/dL) = 63 X 10° S 100 10>< 1000

x =0.000635 mL
P TNVEE06p LU EE FTHITREWT 1220 £9., —F, MllE LR %Z800 mg/dLLL FI2§ 5% 72
DOV T IVEERDFE T,

2.000 0.200 + x 1
= X X X—=—X
800 (mg/dL) = 63 % 10° P 100 10 1000

x < 0.000797 mL
P TN EEOS LU FICTIUTR W 122D 345, HESTEEOMED?S51.0 LT
PFUTNVEICHKRETE WO, 05mg/dLOZEFEL CHERRSL VAT LEETEFEA, L
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2o T, Y TV EZLOp LERRE L2 DT REZ KOE S & #0.3 mg/dLE 72 ) £ 97

6-5. [ERDHERR

FNFNOBELZIZEH LTV L0 EHRELIL L),
OIEED /S =y 7l (40 mg/dL) 13 T O Ml E FE

T2 FRRIEE 1 ICHIE T & 2 /O ERE0.005 2 fE AT % & #91.6 mg/dLTd % 728, 40 mg/dLIL
FTHHZETELIETTY, T2, SMFIHIES03 mg/dLTH % 72, 40 mg/dLAH T DB E R L
A7 CEH10MIE L, FME. SDERD E T,
@B L OB E O TR SN 51268 £ U200 mg/dLIZ B 2 K

126 mg/dL & 200 mg/dL % € L 72 DWESGE % 5K ed 5 &, 126 mg/dLO K DL 130.395C, 200
mg/dLORFFF0.627& FHITE TS, COWRBERK 1205, FRHICHETELHATHY, 4
WO fRRED S RI03 mg/dLTH 5 Z &6, HEELHETEE T,
@ill5E 1 FR600 mg/dL o FEH 4

MR O IX1.88 L HEETE F 9, WMHEDIEH V2O, WEEIIERT TS L#EETE TN
FEBRI EDOREDOREEEIZ 2 5 5% 540~590 mg/dLOFE 2 HF L T, 77— 2o TF &y,
DEOKFre, OEE L-ZLZIZIZIIWMETE 2 ENTRREEZONE T, LrL, 22T
FLiR L 72RA722 O R IRNEBOLEE I E DFRZE /ST T30 EBROWZIZB W TIEREHCIHk T 2 %E, ©
YVE ViR, EIMOMESCEYOMELR E2BFE L2 TR A, TNHICL o THEAET
B Bk CHEIZOWTIBFIBELR 5 FETE D, AR EFERO—2 0 #EDREM L DX
kcthHsr LBty

SINEHLY B d o 72 ARIC & > TIs AT 23850 H 5, KIHH TRtk d %,

5| F >z
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