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B Abstract

Clinical examination is a generic term for the practice of scientifically and objectively examining the
patient's condition and providing the data necessary for diagnosis.

From the second half of the 19th century right up to the Second World War, a succession of important
breakthroughs was achieved in the field of the analytical technologies and measurement methodologies
constituting clinical examination that ended up establishing the foundations of today's testing technology.
However, it was not until after the Second World War that clinical examination became available for every
patient. In Japan, in particular, due to the difficulty of using technical information from Europe and the United
States before and during the war, immediately post-war Japan found itself more than a decade behind the
United States in technology. Nevertheless, starting in the late 1950s, clinical examinations were routinely
implemented in many hospitals, and in the 1970s, a wide range of instruments and reagents were domestically
produced. In addition, in the 1980s, Japan managed to create a number of unique products in several fields
which became widely used internationally. Test items have expanded and been enhanced as a result of
emerging fields of imaging diagnostics such as CT and ultrasound and immunoassays such as virus testing and
tumor marker testing. These new and expanded test items have had profound impacts on medical care.

Of these new developments, laboratory testing using blood as a specimen is an examination group which
was effectively in use back in the 1950s. While certainly a late starter compared to X-ray technology, its
development has been remarkable. Over the past 60 years, the number of annual tests in hospitals with
around 500 beds has expanded a hundredfold, from about 20,000 to 2,000,000. Today, the number of items
to be tested (the number of different substances to be analyzed) is some 600 items even restricting them
just to the health insurance reimbursement list, and measurement sensitivity has reached the sub pg/mL
level. Behind this dramatic expansion of clinical examination has been the collaboration between hospitals
and their staff, and reagent/equipment manufacturers, not to mention the number of new technologies
incorporated.

In this survey, we investigated the following while tracing technological trends: the systematic development
of those core technologies which constitute clinical examinations along with the technical breakthrough
that formed the starting point, the creation of a new examination field that has been responsible for rapidly
expanding the number of laboratory tests after the war, and an overview of the technological innovation of
laboratory testing instruments and reagents.

In terms of clinical testing technologies, in general too much attention is focused on the measurement
principle that clarifies part of the disease mechanism and its clinical significance. However, this is a rather
narrow viewpoint: in consideration of the fact that a massive number of clinical examinations are carried out
daily, in order to understand the technology it is also essential to have a broader perspective, looking at such
areas as hospital operation, medical economics, and also evaluate the business activities involved in the
manufacture of test reagents and equipment as an industry. Therefore, consideration was paid to discussing
the characteristics and evaluation of clinical examination technologies from a macro viewpoint.

In consideration of this, the structure of this report is as follows.

Chapter 1: Introduction

Scope of the research, research direction.
Chapter 2: About clinical examination
Analysis in terms of medical settings, medical fees, examination-related business, and so on.

Chapter 3: Types and histories of clinical examination technologies

Technical systematization analysis based around four pillars: bacteria & cell observation, diagnostic
imaging, physical measurement, and component analysis.

Chapter 4: Clinical chemistry

Analysis of blood components, history of item expansion, and the environment that supported this
development.

Chapter 5: Automated analyzer

The mutual development of automated measurement devices and chemical/biochemical reagent
technology, and the development path of automatic blood cell counters.



Chapter 6: Immunoassay
History of development of the highly-sensitive assay method based on the antigen-antibody reaction.
Chapter 7: Automated immunoassay
Latex particle agglutination immunoassay and chemiluminescent immunoassay automation technology
Chapter 8: High-sensitivity examination items
Hormones, hepatitis virus, tumor markers, and other major items with large sales.
Chapter 9: Trends in clinical testing environment
Standardization of clinical testing, transition of medical fee reimbursements, computerization
Chapter 10: Future trends and discussion
Problems and future trends of clinical examination, and a discussion of Japan's contributions in this area.
In Chapters 2 and 3, trends in the technical lineage of general clinical examinations were analyzed as a
development of the four pillars. In Chapters 4 to 9, an attempt at systematization was made by analyzing
the aspects of examination technology focused on specimen examination that progressed in capability from
clinical chemistry, to biochemistry, to immunoassays, gaining higher sensitivity and performance. In Chapter
10, problems faced by the specimen testing technology were analyzed, and the author’s opinions offered. The
roles that Japanese researchers and companies have played in the development of clinical testing technology
were also summarized.
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BISEENERLE, (ACTH) |RTFR 20955 < 60 pg/mL THEE BISRgERE
PRARPIBAILEY (TSH) e 1105 0.3-4.0 mU/mL THE4- PRIS R EE
N N 7-40 ng/mL(BA$EAT)
J054F>» (PRL) auhaE 9855 5.20 ng/mL 225 ng/m CEE)
. PR TUETE
2, = =} -
FiRAER  [H/0F> (T 4) FIUESEMA| 14m 5.0-10.0 pg/dL PRI T IF
_ = : PRARI A TUESE
. ~ == =} %,
R3-RG40=> (T 3) P/EEREAR | 1088 0.5-2.0 ng/mL PSS T I
- . RS TUETE
2N = =} P -
EEEYAO0F>> (FT4) P/BEREAR | 134 1.0-2.0 ng/dL PRI T I
_ = " PRARE B TUETE
. S = & &5
WEEENI-RYAOZY (FT3) |7/ERSREME| 1348 2.4-4.0 pgmL e
121 g RIFE 14158 20-60 pg/mL RIS
2P [BIPREBARLEY (PTH) Y= 18055 10-60 pg/mL Caftififgis
RIS/ [hra-ILT7=> P> 20953 FZELFUS <100 pg/mL B, FEEE
BERE QILFV-I AF01R 134m 5-20 pg/dL CushingiEIREE, MAEET
ZIRAFO> AFO4RE 13153 30-160 pg/dL BRETFIEAFOVE
AR FARZFO> A704k 13185 |250-1100ng/dL 6-82 ng/dL BEIREL, BB
WEEEFANZATO> AF04E 16653 |7.6-27.9 pg/mL <3 pg/mL
< 0.4 ng/mL(5PRRFR)
S —k <3.7 ng/mL(HESER) =
JO5 270 04k 15958 | < 0.6ng/mL 8521 g (RHD) HRE L RIEER
% 23.9-326 ng/mL
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s e 50-550 pg/mL(HESRHA)
IARSSA-IL (E 2) A704 18795 | 15-35 pgmL £5-300 pe/L (BHAHD) SPESAE
< 21 pg/mL(EHEEHR)
JEFERE < 1.0mIU/mL
BAZZ EMEESTFENEY (HCG) [0 14453 (< 1.0mIU/mL| §FR 4,700-202,000 |UER. BEE
mIU/mL
TEHRS-83E < 0.3 pg/mL
ey . - 16-20{8 0.5-2.3 pg/mL
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NTWD, HHEN B EESREN ThD 5725 D E B E R R KA CRFEL T oS
PRI B BURDHEA, BV E VRERA DR V=T EDBFIF A LT vl OHED 1964 4
FLELTEF LT o, 220, BT 5 X912, EHALHRONDLEH %), e MRESETF P Y
FIFA LT AT BRI b B L T, > (hCG)Y, HURM AV E Y (TSH)Y, & M
A= =AY b ERMT 5 X 5125 BTN W52 h—%> (hPL)Y, 7AFXF= VNV TSLY
BHNY. ZOHETIFA LT vEeA 1. WO > (AVP)Y, BB ALE Y P K EOHBIALE

V=& LTI L 72, YR RAS 1966 EITNTF TRAICHEREN D X 9
X% o7z HADWIZEH D, 1965 F2iEA4 Y 2 ¥

8.1.2 WRIVEVAIEIEE DR & EiliERRE DIIFA LT A ZEMNEICERLTWS Y,
Yu—72bid, 1959 EDMMEH A4 > 2 ) ViRED INHDOT vEAL RIZ WITREXRTFF 5

EREDFHEEY 2R IC, 1964 F TIIREFRILVE NRIBRVEVEPREE LT v 2L R TH b, K
v (GH). FIFIRBEANVE Y (PTH). K OEIFRE TR IVEZIZOWTIE, 1970 4E 0 FARE ARV E &~
ANV EY (ACTH) DS IVF AL LT oA (triiodothyronine) 2%, XHKIZH 5N 2 RO T
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FELRGRARAMFNC 2 2o FEARBORIEAR V€ &
FNVEY (TRH) ZHKTFEAIrSMBL-F V=
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Y. e bETHFTOINIMOT I ERLDE
b, o T, B4 ¥ A Y YHkofEkiziz. ¥
FFEDL PEDENKEVEIVEY bDUFA T
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KA TANVELYTHLHFRREIVEY (738
FHER), BIERERVEY (AFE4 F) I2F-
Tk, & FEBWTELSER RV, o T NTT
V=Fx VT carVar— M) mk DAEMEIC
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THEINLTBY, 2012 (a-F72=v )
FAMBORVEICHBEL TS, TDDH]
A BB hCG THREL TH LN BMKIE. €0
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Sy WAL S a-FT2=y PERIBT S
5 % BR A e VT AU R AE 23 2 o AR T- D35
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) LMD B 720, RIEICH> Tk, bk
REH 10 Lo#mE HWTHhREL, L2rdbH%E
BZTWLDOLORETHIEEZ L. JEDILRD X
Rz R IS 505, WEE bR TWw,

I 8.2 HR91ILZBE

FIFANIT v AIIEE B B
. FTRVEVOSTTHE D, NHWEE —ES
BHELEORERBEEE LT LAL—T, Hi&
BESRPE I S 1 S — AT B s, FIE L 72 1970 4R A 5
1980 SR DR DY T, HIREMA KD LEE S
N7=Did. FRIANVABRETE L5725 9 b

2SR T AN RIED L&D 7HED
MOENTWEY, 209 HLHATE Wb, EHRT
BICEELZDIF, BB OCHIFLY L VAT
HbHo B, CHIY AV AL, WITEY LTI £ ZRE
CTRTTRL, FYVTEVSTIANVRAEBENIC
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B 8112, HAFRTFHICHIT A, Wil Mg s 5
DM FER L. WS T & 785 51 kb
DHKDT T 7 %RT o HARTFAHPHERIEL
72 1960 44Kk, ML O T, £ < DRIME
MPHBAFEHZTH Y. EHHEOHVE LIZ X )P
TANAZEEL TV zEALBNS, AL T
ehodzlzd, iz 272 BE D 2 N1 AHHF%
BRIETHEVIRLLVIRIRTH o720 TD720,
1965 4 G 2 & Wil ) M3 o> WPk 1. Wik a3 o0 o it
RGNS D SN, FTFRIEERIZT Ao TV o 298,
REBRER V20 F v ) T OB AT T A=<,
IR 16% R DI KT SNz,

B0, 1972 4050 BRIF R 4 L A kA
Tdh 5 HBs PLEMAGEAD, Y FROYEITH
Lo/l Thb, M. HARTTETH LR
72 HBs PUR AL, 9944 52 7 v A RHEH
ST B R TR E D B M BRERSE T d - 726
Pt HBs VU HUAZ & VaRIMERFZE € L. $dE
D WTHIEOH WA LT 5 HET, FIEERIEN
L WY 5 & 24 h 5 SHIKENEL , 2020
BBEEORELBD LR LholbELbNb, ¥
720 URFE CRIFRIANARRERAINTED
FMRAECH LTI RLIRELE 7228 b, &
) LRI sz el SN D, YRS V4
AL T v kA4 PRGN E LD HB) T HE A £
EREESNTBLT, MEAETHROZ QEFEETHD
hTwico TOOREEREDTIARVE ;1o T
FTh, WREBOBR~OBH L, Bk DL
MZHEERTRETH o722 & . MEREHED: 2 v
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1980 4EMRIC 2 D CHRF RO G b D
I HhoTwoz, FEIANVARRAESIN TV
oAt —OIZIFBIM ORI F % 400mL & {55 L.
XAty (FF—) 25 O®IMICE ) Bz 7z
Tl A NARETIE R Ao 72h, CHRIFRMRE L
%o ALT (IH% GPT) MAfl & o MBAH S
N5 EZFMLT, ALT SO IO % ik
L723p R ER L. &9 R RAEEIL W BT TFH o
720 ZELTI1989 4D 6 CHRIFF DT 4 Vv A5 5
PoAk O RER B BEIZ B A S, ZA31E 05% %2 Y)
52FETIChoz, Lidvi, TRTHMHMNEE LTI
T WAL DFRBEPHAERET LT L%, KA,
EHRATEICIE AR TE L WIRIBTH > 720

COMBET, HAKR AL 74V A A% H &
FESRIEME R OMATITR Y D B2 5 & & b IT, Bk
T 4 VAR THRAEZEH L Twolz, HIRER
BFEREETIE. VANV ZADBETHERD S v 37 B
B BBV EABUEICN T 2Pk RN 5, L
L. YA VZAEELZE» ) ORETIE, 9L
7oy YR PR YUAOEAZ TR ER LR w
B AN ZADOBRIIBECIEE o TV T, MRS &S
N5, “T4 K7 - EUF KON, B
BEOREED LA B ITONMELL T oiee 22T,
BIZTHWHEC X 2KET v 72 W LT, 74 VRl
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Test) ZEREMITEA LTV o/ze NAT iRER I FE AN
TR A% DT, B9 500 Befkz 1 7—n& L
7es, AR TFWRE OB AL T L1200, T—N
F 4 X% 50020550, 20 /ML, KEELRY T
LR 111 =y A

-
—

(%) MmEE
50k - = 209% HBV :BEIFF#IALZ | [1968% HBVRR
HCV : CEEF#Y (/LA | | 1988% HCVRE
a0}
it PiW  HBs RSENA
% 301 (1972%) 14.3% 400 s2m & 40 + %56
£ (1986 %) 8.7%
B
*® &Y HBY, HOV 500 71
201 (1989 %) 2.1% NAT A (1999 &)
\ f g_AT 7’—1»*}—;:(’5_-500
=5 50 7 —ILiC
HCV @ PHA - :
10t PA ETA ZHE (2000 %) 0.001%
(1992 %) 0.48% / 20 F—NIEE
/ J (2:;043‘-8 A)
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444 T D M HICAAN 72 A5, HIV B i il 3K S hE O
BRELTEETH 2. BEFIENITHL VDN
HWEIAF LAY Pa— LT 5HIMEHOAN N IN—
T MRS L, SREARSRERRE (AIDS) %5 &k
T THITHLTH., 1990 FFEI ST 4 IV A
& TR RR VT MR R i Ja B S0 2 W S8 06 U2 & % SRS A &
N, SHICINAT R EH I TwE, 2H L7
B ORERL 2013 412 H AR AL 0 Mg A 5
O RER ORI W84 ) BIEES 8
FICE TRA L2 Y,

PR, BARHR oAt oo BRI, i i 25 oL o By
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DHERFIIS L TERNS I, REEOYRRAZITHA
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REASEE R R, RIS T T R & <L R
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BB oA L, i RO TICKE < HEKL
o= T R L 2GR ORR 2B E T 53
bhrodze EHICIMBEAOEEMEDOKELRED D
0. BERAakE LT, FEow®Ic ks Mo
KRR R M EAI~ND > 7 b, & S AR O
DB X 2 &, WILEEh OB X ANHE L T %R0
Thbo

I 8.3 mEE~—H—Hn

R AT FRANE O E BHE TH - 7k H, PRI OB A
REZOWALLE & T, WBEAHITHATE LD L
. BRI, Wb W DA TDs, FECF A
ELTEBE L. LaL. 1970 5FRIC A % & fixii s
WHRIZE 2B EHEDIHITOL 5B, Ebo
TEWEH AW, ThbbF P ERIHTERE FIT,
1980 AEAUHT I IIE TR OEMICH Y 1%, #EL
iy % 3HEK 35 D EEIRN I CROHER % B
SNz, 29 LR ZT RIS, T HER

RO D EdSo Two iz,

BRI A VST 2 H#IE. AR RIRE T L
PLFMLTARLES [FEL] OFr =A% %
Motz Fly ZLEZFMMBRIILTD, TOTFHIT
EVZIFSEMTRVLZVOPBLWIRIRT, 7 vid
(P65 ] L DR EIE L TWi, 2T, # v
DRIPFERA~DHIFEA, BFROMEMREILITKRE LS o
TWwol ) LEHTHEE~——L ) SENRN
AT ITIRE L TV o 72,

g~ — A — i3, WO, Wi OMITES
WEIRIRT ZHBEETH ). BRBA T, JRCr
WEEAPEET B DBV ¥ B DHFAEI L -
TRIRIIZ A S o S B RN & F7 9 7

R EE R LA S B DLaT b, B~ —
B =D L e d o IR TIE v, B2 A b
BOTNVAVT7 A7 78 —EZBOH Y THENT S
L. 74277 % —BREVRAT Y TERT %,
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WY #HEH) bIFTlrEV, v EBHT 51013, IE2
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B & v ) Bufk e 2B e o 7 v TRBICHER 2 RV 2
Va—r AEARAER, B RIS IR A
(hCG #edk) Wbtk 7 &5, W REEE C 2w i il
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LAHL. Fv e LTIHEOR R Rk r — AT
HY. HHOWFHIEZ I EDDDTIE o7,
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R D o Z7a T Y ER—DF 82 B L
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Ty AUDBBRES V7 AEEATEDIF. wHIS
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L BRI BB R 2 ) — = v D R WIS A
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PSA 13, JEAERHUT AL T B EIRAT ~
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Yz, kA LH L~ — b — 2R x4
LTwo 7z, 7 29 4 FDA (US Food and Drug
Administration ) &2 SNEE~ — A —BAE O
. BRSOV ES) L THORVEEE HL
TE iy Lo L. FDA b 1986 4RI SLR A~
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~—A—H15L LT, PSARBERTLA?, &

®82 2015 FEFE~v—H—EATHRT LTSI >IN M101EE
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1 |Egm (@EPasyory) @ () BIREIRLS ) OB 41

CEA (fivBalgiting) 5.0 ng/mLBLT HYEERIID 108

CA19-9 (#EsEi/=19-9) 37 U/mLUT HVEERESE (REinE) 134

PA/PSA (RITIERISEIER) 4.0 ng/mLELT HyEESY)\0E 134

AFP (aZ1bJ0F71>) 10 ng/mL T HYVEES)\WE 110

PIVKA-T (E4IVKRIEHEFETFI) |40 mAU/mUES RIRKIBS ) (DA 147
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R N [O|n|s|w|N

JFD F 40642 ng/ml | BVRRIEETUES ) (OE 114
CA125 (1EsEiR125) 35U/mULT HVEEESE (FBEE) 152
B23-rH0H0T 0.9~1.9 mg/L BIREVELTUES V) (VE 110
T, J—H () y .

PP hsone | |BRsEERES0R g
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