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Met hod and Device This application is based on application Nos.

2000- 24938, 2000-24939 and 200 lined in Japan, the 5 contents of
whi ch are incorporated herein m |u m BACKGROUND QE T &QMENTICN
Field of t 1 tion The present*&ﬂ&ﬁntion relates to tégyﬁgyrlp
nmeasuring mnethod and device in which neasurenent is conducted while 10 a

test strip is being Q.Sggggrﬁggéﬁy&ﬁg Mahaedndr betheee i s known a test
strip nmeasuring nethod in whic a test stripis imrersed in urine, blood,
saliva or the like and the resultant coloration is neasured to
automatically 15 judge whether the specinen is positive or negative. A

Exanpl es of the tes&%ftri ﬂT%gg&%%Fg:ﬂit?Qgeaf dhe adiReaglgye- tioned,

i ncl ude a nmethod of ~det ed I*Nng, est strip I's being moved, the
optical chara rigti T (e ref Kve, | Ity . Of e I ne
uhi chhas 202009538 848 o, 2492220 Gt PR0OFEGRPAS il 4 ean’ e
characteristics of the grounds of .differen St_siri,ps v from one
anot her. TRi s COPREBIFTeS tWﬁQ(hl&ﬁqIiﬁ&&rpﬁﬁ?gﬁéf%e¥?&9ré&ef%ﬁggngefhe
optical characteristics T of the test |ine which has appeared on 25 the

test strip, nSASKEBPUNR QR THE SHFTIZN be achi eved,

Field of the Invention

The present invention relates to test strip measuring

method and device in which measurement is conducted while
10 a test strip is being moved.
Description of Related Art

There is known a test strip measuring method in which
a test strip is immersed in urine, blood, saliva or the like
and the resultant coloration is measured to automatically

15 judge whether the specimen is positive or negative.

A. Examples of the test strip measuring method of the
type above-mentionéd, include a method of detecting, while
a tesf strip is being moved, the optical characteristics
T (e.g., reflective intensity) of a test line which has

20 appeared on the test strip.

However, the optical characteristics of the grounds
of different test strips vary from one another. This
involves the likelihood that with the mere use of the optical
characteristics T of the test line which has appeared on

25 the test strip, no accurate measurement can be achieved,
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*ACTI ON* WO 01/ 57502 PCT/ JP01/ 00606 2 resulting in erroneous judgnent.
Further, there are instances where test strip measuring devices are
dlfferenf |ndtest-strip novi ng speed fromone another, failing to
accurately identify a test 5 line. In view of the foregoj L hS an
obj ect of mm&?@_%ent invention to provide, in a test s?‘l}(ir]lg”r()rie!g)ggéfi ng
met hod of neasuring the coloration of a test strip while the sane is

bei ng noved, e%ﬁ?%iﬁérlrﬁ’ égelaosr}gciurggrjgg%mggtgapabl e of lo achieving an
|

accurate guan I've’ measurenent o ualitative judgnment with variations

in the optical Chaﬁ@f‘%lﬁé.f- stigs.af the g_g‘ggagéegf O“giélfeer eBket efdrig ri ps

takegSinto cgnsidera 1t 7'sTa furt her | ect the present invention
to provide a test siri.p neasur.. o] b Levd an
accur ate quanPPRERF VBRI HEYSGEENRTY d&Egaggfl:etlg} ?gge_%ﬁrdgérén%& Iﬂe@eér{'%tlahdough t est

strip neasuring devices are different in test-strip, :
ot her 5. EXdD B0CoRnoHier soft I, S A GPABL AL I IR P b o one

above-nmentioned include a device arranged to conduct measurenment while a
test stripSislddeng noved. As a mechanismfor noving the test strip, there

is used a rack- pinion nechanismor the |ike for changi r%gtﬁehgrégéna%i on of

a nmotor to a |inear IRntiewPf the foregoing, it is an objeq o]
invention to provide, in a test strip measuring method of
measuring the coloration of a test strip while the same is
being moved, a test strip measuring method capable of

10 achieving an accurate quantitati?e measurement or
qualitative Jjudgment with variatibns in the optical
characteristics of the grounds of different test strips
taken into consideration.

It is a further object of the present invention to

15 provide a test strip measuring method capable of achieving
‘an accurate gquantitative measurement or qualitative
judgment even though test strip meaéuriﬁg devices are
different in test-strip moving speed from one another.

B. Examples of the test strip measuring device

20 above-mentioned include a device arranged to conduct
measurement while a test strip is being moved. As a
mechanism for moving the test strié, there is used a rack:-
pinion mechanism or the like for changing the rotation of

a motor to a linear motion.

25 However, the use of a mechanism using a motor causes



25 However, the use of a nechanismusing a notor causes WD 01/57502

PCT/ JP01/ 00606 3 the test strip neasuring device to be increased in size,
wei ght and power consunption. Thus, a conpact nechanism requiring |ess
power consunption has been |ong desired. In view of the foreqoi ng it is
anot her obP&415632t he 5 present invegti on to provide, inpq/‘ﬁ'g’s[? Grip
measuring device for neasuring the coloration of a test strip while the

ring uring the cdloration « rip vhil
Tost strip w PRt TE) pEREhE AT WD O e Pre RN SRS 1R i s

specification, ‘qualitative j r.refe to %?l f
negativity orwfﬁéﬁﬁiﬁﬂézROWﬁ% #gggsﬁéﬁh fia?ﬁgg’n%asur %E#ﬂ re éfg to
obtain a deternm nant T in the formof, a nunerical | .ue, ding to
the present ih9@MTOHE FTHHEE FB“SR%P%%%&}E}%&%& \h@&%ﬁe ?lgg%s t he
steps of: detecting the optical characteristjcs of the grou of a test
strip; detecting tiHeVapyi chithenterra Mt ?‘EslsTaB’PRt]éeféjg’tj itn%P%lﬁech has

appeared on the test strip; and conducting,a quantitatjve nmeasurenment or a

qual itative jDEGPRME BWHEOPD toePEOYEArp BRSBRATEHT t el +F MG c€%r ratio
between Rand T (Caim1l). Here, the termof "optical characterjstics"”
refers to reflpeise ior meassiring thaaeeodiosatdani of endiesy, st¥irdted@ence
intensity and the like. '

the same is being moved, a test strip measuring device

capable of moving a test strip with a_simple arrangement.
SUMMARY OF THE INVENTION |
10 :nlthisspecification,”qualitativejudgment"refers
to make a 7judgment of negativity or positivity, while
“quantitative measurement” refers to obtain a determinant
DET in the form of a numerical value.
According to the present invention, a test strip
15 measuring method comprises the steps of: detecting the
optical characteristics R of the ground of a test strip;
detecting the optical charactéristics T of a test line which
has appeared on the test strip; and conducting a
quantitative measurement or a qualitative judgment on the
20 test strip based on the difference or ratio between R and
T (Claim 1). |
Here, the term of “optical characteristics” refers
to reflective intensity, transmission intensity,
fluorescence intensity and the like.

25 According to this method, even though the grounds of



25 According to this nethod, even though the grounds of WD 01/57502

PCT/ JP01/ 00606 4 different test strips present variations in optical
characteristics, such variations can be absorbed, thus assuring an
accurate quantitative nmeasurenment or qualitative judgne T resent

i nvention W&05&%rranged such that there is estinmated ﬁ\cér/"gg)}/&r]\)t%(sgf tinme
when the test line will appear after the test strip has started noving, or

t he position g\ﬁggéggi‘{llegee&t '&__gng\nélére%%%arV%@{Iéjtfodéjdglﬁengppic_ﬂegat fvity

I s made when i he di pear at the estinmated 10 point of tine
or in the estipated, position (¢laim a Ntyhhd 1S
possible to pFESEH?t rb‘f’)f’f?%‘h s\}\ﬁ? c%g%jéaé\%fn a::ktcgl})al V %%}%@?}gés?' I?Irl]%é from

bei ng erroneously ,detected as the test line. .The prese ' nt i may be
arranged such®fR4¥1PHer &1 152¢H ur SRR AN ofrg?salléryeréﬂg{ftr omthe start

of test strip novenment to the point of tinme when the forefront end of the
test strip i nauBeikBYLNG dRIFRMon, has been detected, and there can be

esti mated, based on the period of time T1l, a period._ of gi matﬁgler whi ch
the test |bne will Bppaescntaityet:ipn ngnde aRered §HCBItRAMENSTei s used
as a basis, a period of tine after which the test Iine w ]|l appear, can
accurately bésesatiimatetl hepoinsfhtingwheptihse ﬁB?Héflé‘ea‘r’%Udngﬁ?Ent in

movi ng speed fromone another., To identify the test line, the difference
bet ween the after the test strip has started moving, or the position

where the test line will appear, and a judgment of negativity
is made when the test line did not appear at the estimated
10 point of time or in the estimated position (Claim 2). 1In
such an arrangement, it is possible to prevent a portion
which is not actually the test line, from being erroneously
detected as the test line.
The present invention may be arranged such that there
15 is measured a period of time T1 from the start of test strip
movement to the point of time when the forefront end of the
test strip in the moving direction, has been detected, and
there can be estimated, based on the period of time Tl, a
period of time after which the test line will appear (Claim
20 3). When the period of time T1 is used as a basis, a period
of time after which the test line will appear, can accurately
be estimated even though test strip holders are different
in moving speed from one another. .
To identify the test line, the difference between the

25 optical characteristics of a portion which is presumed to



25 optical characteristics of a portion which is presuned to WO 01/57502
PCT/JP01/ 00606 5 be the test line, and the optical characteristics of the
ground of the test strip, can be conpared with a threshold value, and the

portion above-nentioned can be identified as the test Ii e
di fferenceW®&Yg7¥3t er than the 5 threghold value (O aim ﬁ’%ﬁ@é&’gr event s

noi se frombeing erroneously judged as the test line. According to the
present inventio

a test. strip ur i t 55685 LdE 15epPs of :
detecting the eog??cﬁ?s%ﬁ&lnaedt 3?92??%5‘5%452 ng%%ta%glggﬁl neé\s/vhl ch has 10
appeared on a test strinp; getectin t he tical ﬁ terLstl f?_of t he
ground of t.hegfgg?ds‘i”{ itg‘;e BY e &NEAE ??nré%gepﬁ%@g?r% 3"?%3} gr{f@{élégo of a
test line which_has appeared.on the test strjp; and conducting a
quantitative Vﬁ%ﬁ@ur%ﬁghﬁh?nPQ§t&88I?P%Y?Vmﬁﬁﬁﬁéﬁﬁgz?ﬁgnthég?Qﬁék%ﬁqﬁ p with
15 use of a determ nant and a reference value. The determ nant s based on
the differenc@sotheatest peinahier R FLILGKENGe S GFERERECTHAR UG s based
on the difference or ratio between Cand R(Caim7). This nethod is
preni sed oh t horashodfl waluss{Ctaimp) -20ThhS HSYIeNAScRPEFDILTPRREIRY |
appear. According to this nethod, the variations in the nmeasuring
condi ti on canelseonabssipefudyedress khiengesheldédRtrol |ine, and the
variations in optical characteristics of the grounds of test strips can
be absorbed by det eattogdime optthal présecict enventiwmn, a test strip
measuring method comprises the steps of: detecting the
optical characteristics C of a control line which has
10 appeared on a test strip; detecting the optical
characteristics R of the ground of the test strip; detecting
the optical characteristics T of a test line which has
appeared on the test strip; and conducting a quantitative
measurement or a qualitative judgment on the test strip with
15 use of a determinant and a reference value. The determinant
is based on the difference or ratio between R and T, and
the reference value is based on the difference or ratio
between C and R (Claim 7).
This method is premised on the use of a test strip
20 on which a control line will appear. According to this
method, the variations in the meésuring condition can be
absorbed by measuring the control line, and the variations
in optical characteristics of the grounds of test strips

can be absorbed by detecting the optical characteristics

25 R of the ground of the test strip. This achieves a more



25 R of the ground of the test strip. This achieves a nore WO 01/57502
PCT/ JP01/ 00606 6 accurate quantitative neasurenent or qualitative judgnent
on a test strip. The present invention may be arranged such that there is

estimated the point of tine when the control line wll %@Iﬂ.ﬁ’%gﬁm ter the
test stripWh¥/8%%rted noving, or the position where the contr ine wll

appear, and it is judged that the test strip is defective or the

i nspection is__erroneous : dieNEr dhfl 1ot taRRe A g Bledthe
esti mat ed poi AECBF Fn%ua&m‘%%téﬁg Igégﬁdn%meééltpggﬁ%on (G ai nﬁoﬁéa). The
present invention gaé be, arranged such that after the control |ine has
appear ed, the%Pedi 5885t FHEIRY the point of time when the test line will
appear, or the position where . the test

line will appear | udgnent of
negativity is madeTRRAGTFSSEECHEERYL0R B Ofott %rb%eg‘fgg?htt%g%es él"fr#gt ed
point 15 of time or in the estinated po,sitign (daim9). Iﬁ.each. of the
arrangenents d50¢eLHBAERS e PPENEOhHISdiDHM ef‘oth'f)rcé‘?}beﬁo% &l 1ine
or the test line frombeing erroneously detected. The present invention
may be arrangegpeashafiiger the testi ssriBthpp FEARERY BYVERTestT sthep
hol der, the test strip holder is detected at the time of the start of test
strip . novenemposithensvliarareke gpatiral pappod 1dfappear Tang ddms padged art of
test strip novenent to the point of time when the forefront end of the
test strip inthae nhe ngest reeripnis defective or the inspection is
erroneous when the control line did not appear at the
estimated point of time or in the estimated position (Claim
10 8). The present invention may be arranged such that after
the control line has appeared, there is estimated the point
of time when the test line will appear, or the'position where
the test line will appear, and a judgment of negativity is
made when the test line did not appear at the estimated point
15 of time or in the estimated position (Claim 9). In each
of the arrangements above-mentioned, it is possible to
prevent the control line or the test line from being
erroneously detected.
The present invention may be arrangéd such that the
20 test strip is held by a test strip holder, the test strip
holder is detected at the time of the start of test strip
movement, there is measured a period of time T1 from the
start of test strip movement to the point of time when the

forefront end of the test strip in the moving direction,

25 has been detected, and there is estimated, based on the



25 has been detected, and there is estimted, based on the WO 01/57502
PCT/ JPO1/ 00606 7 period of time Tl, a period of time T2 after which the
control line will appear (Claim10) In such an arrangenent, the period of

time after which the control line will appear, can accur stimated
even thoughWQ¥&/%trip holders 5 are different in novi ng'?és%}epélcf&g?ﬁm one
anot her. The present invention nay be arranged such that after the control

[ine has appet efeg bRSLSd 1 eUIdTACE BenBA0 e f uh iR oFS sbaacine test

gige wll app I a negativity Is mude when the test |ine
id not appear, at t he esti ed j nt I 3 ] I ch an
arrang;arrr,ntb i‘h’éep"é’r%i.]og‘pgfaﬁ E@i%ﬂ"{‘ gTCU \ihi gﬁ %#(Ft%‘sta&%ﬁggﬁl%'l I%z;%lpj)ear., can
moving spocd PPOAPOMEE driMoRiGAE T8I19heths RSt ndaRE: o fedPi5E Hr r anged
such that to identify the test line, the differ bet i
characteri sti @énﬁc%‘rﬁiﬁy Wohe\ﬂﬁtéﬁlait§dp?\§%:¥@8“€§n€%sﬁ %@ﬁggﬁlhqeefl%gfl ;glj
the optical characteristics of the ground of the test strip, is conpared
with a threshard ¢ifferentdirpaviadpspersniapBdverfedtatdifed i id t'nP i ed

, n , is identified as
the test line when the difference is greater than the threshold value
(Caim12), and thathe priedentiinyeantdonory be afrangacheuchlithpsraie® bet ween

the optical characteristics of a portion which is presuned to be the
control |ine, thecdcditeradpiiivelhas appeared, there is estimated the point

of time T3 when the test line will appear, and a judgment
-of negativity is made when the test line did not appear at

10 the_estimated point of time T3 (Claim 11). In such an
arrangement, the period of time after which the test line
will appear, can accurately be estimated even though test
strip holders are different in moving speed from one an-
other.

15 The present invention may be arranged such that to
identify the test line, the difference between the optical
characteristics of a portion whigh is presumed to be the
test line, and the optical characteristics of the ground
of the test strip, is compared with a threshold value, and

20 the portion above-mentioned is identified as the test line
when the difference is greater than the threshold value
(Cléim 12), and that to identify the control line, the
difference between the optical characteristics of a portion
which is presumed to be the control line, and the optical

25 characteristics of the ground of the test strip, is compared



25 characteristics of the ground of the test strip, is conmpared WO 01/ 57502
PCT/JP01/ 00606 8 with a threshold value, and the portion above-nenti oned
is identified as the control line when the difference is greater than the
threshold value (Claim 13). In such an arrangenent, it i j to
prevent noM$E"YUYh being * 5 erroneously judged as the tes?cﬁ‘ﬁ)ﬁlzbog%econtrol
line. According to the present invention having the ar- rangenent

above- ment | Onedt&%}%&\é%%g‘%&igg %bl!lé-l, taggegﬁ)é %%?ltioﬁhﬂ;d’@\%-%{én%&ioﬁédois the

grounds of t e¥t sor his achi'evi ng an accurate
quantitative neasurepent 10 or qualitati.ve judgment og. t. strip.
Even t hough nérg?mcilﬁ@e effc ?earcg”girflﬁ‘erlé'rﬁe i%%%s?ﬁe s?%f%&r%{/ﬁgl%peed
fromone another, the control line or _test i can. securcely h
identified ASEEREPRgERBNtHR® p’?rérs%srﬂO]i%\Yé‘erFoﬁefﬁnPeg) st ﬁ[f‘pguig Aasuring
device conprises: a test strip holding table arran%‘%d to_be .
reci procat i nglaF YABYSBRRL | bE kiR gPPEMH ki TRy PLRYSTE WRRSE FLORPabIe of
-locking the table to the main body of the test strip nmeasuring device
when the tabl errongovedy dpdged ta ththdaetsdipgr oL SABLEM NS capabl e of
releasing 20 this | ocked state; biasing neans for resilient I!Y’ bi asing the
table in the directhogordingith the peesentsginvaidion havigm the PHner nost
part; and resistance giving means for giving resistance to the notion of
the table i n tamgeimeatt abaveimemhiaied heheabbeispitngsimithef pphicad
i nnernost part (Claim
characteristics of the grounds of test strips can be ab-
sorbed, thus achieving an accurate guantitative measurement
10 or qualitative judgment on each test strip.
Even though measuring devices are different in test
strip moving speed from one another, the control line or
test line can securely be identified.
According to the present inventicn, a test strip
15 measuring device comprises: a test strip holding table
arranged to be reciprocatingly movable; locking/unlocking
means which is capable of locking the table to the main body
of the test strip measuring device when the table is moved
up to the innermost part, and which is capable of releasing
20 this locked state; biasing means for resiliently biasing
the table in the direction in which the table springs out
from the innermost part; and resistance giving means for
giving resistance to the motion of the table in the direction

in which the table springs out from the innermost part(Claim

25 16).



25 16). WO 01/57502 PCT/JP01/ 00606 9 According to the arrangenent
above-nentioned, when the table is unlocked and springs out with the test
strip held, the table springs out at a limted speed under' the action of

the resistance giving neans. Accordingly, even 5 w t hout l;(f]lﬁ (lgf{g:%g a notor
for movi ngMh/¥M| e as conventional Iy done, the present’GHRUCHL O can
achieve, wth a sinple arrangenent, a test-strip novenent simlar to that

in the prior art, T&@iefg@i%iet%p%reaggfg%@&n&% Aeehhyibhayelufdn @ 10

uni form speed (Caim preésen ention may be arranged such that
< pushed | n, CHRACERIT arbaRaopkre AT ol BRE M B b et Pl 02, (70 €
Teasurement of4te obbe SAIS RHTHEE J0Fy Vet e SEFRH. T priient
I nvention may be arranged such that the  table has a rack, and the
resi stance gi ¢ChgOReRh<hSs FEFEERARES T4y I BEArF ot é\qC(?ﬁgllnﬂigi's?‘é‘?fbe to a
gear connected to the 20 rack (Caim 19). Such an arrangenent can readily
gi ve resiBtamdéhpstt e aBfe Wi ch PPESENtI®Ta TMYWEd HBEI FRPLeTHRS present
i nvention nmay be arranged such that the table has a rack, and the biasing
means is arracgeyensionallyiderel yths @refegdarnyentdencdaroachéeYack (daim
20)- with a simple arrangement, a test-strip movement similar
to that in the prior art.
The table is arranged to automatically travel at a
10 uniform speed (Claim 17).
The present invention may be arranged such that the
locking/unlocking means is arranged to lock the table when
the table is pushed in, and to release this locked state
when the table is again'pushed in (Claim 18). Such an
15 arrangement can start a coloration measurement on a test
strip with a very simple operation.
The present invention may be arranged such that the
tablehasearack,andtheresistanéegivingmeansisarranged
to give a rotational resistance to a gear connected to the
20 rack (Claim 19). Such an arrangement can readily give
resistance to the table which presents a linear motion.
The present invention may be arranged such that the
table has a rack, and the biasing means is arranged to

rotationally bias a gear connected to the rack (Claim 20).

25 Such an arrangement can readily bias the table which-



25 Such an arrangenent can readily bias the table which WD 01/57502

PCT/ JP01/ 00606 10 presents a linear notion. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a schematic perspective view of a test strip measuring
device of the present invention; 5 Fig. 2 is a plan view t strip
measuri ng Wé\ﬂlgyozmﬂh an upper cover,Ja and a circuit bo]‘aHrT/ Eg%oﬁgid
thereto renpved; Fig. 3 is a plan view of the test strip measuring device

with a parti t%:?%s@ﬁ@éea 1fir§eeﬂ3\ﬁ§3dc'iojnq Fig. 4 is a perspective view of an
exanple in whfc .a conpression coiled spring 14a is used as bi asi ng neans

for biasing agkﬁﬁigkﬁéééﬁéﬁbﬁ r}%.btﬂ&l %Pé‘éilﬁ&g' 5 1s a perspective view

illustrating ng noun on the test strip holding table
3; 15 Fig. 6Ato Fig, 6D are views ti.I | ustratitn. t he re%l attieor%s%}j_ . bet ween
the | ocking menber Bb9and-% 3 PFETLG BRI FiG V1 BAGH § f§PFat g5 R he state
where the test stri holding table 3 is being inserted, Fig. 6B
illustrates tH@aséﬁg%@eﬂ%ﬁ&cﬁxﬁﬁtqqﬁ1pr§ﬁ8n5aé VOrtEYs. 6C and 6D
illustrates 20 the state where the |ocked state has been released; Fig. 7
is a plan &iew il uB9 aliifyd PHenstiameo hBe festifd HIRTreag i NG SP MRy table 3
is being pushed in to the innernost part such that the table 3 is | ocked,
Fig. 8 is a s@dthon MpPRE FaKen ld oAg 2 IFdrcudé heaxd secured thereto

removed;

Fig. 3 is a planview of the test strip measuringdevice
with a partition plate 11 removed;

10 Fig. 4 is a perspecfive view of an example in which
.a compression coiled spring 1l4a is used as biasing meahs
for biasing a test strip holding table 3;

Fig. 5 is a perspective view illustrating a locking
member 3b mounted on the test strip holding table 3;

15 Fig. 6A to Fig. 6D are views illustrating the
relationship between the locking member 3b and a pin 13,
in which Fig. 6A illustrates the state where the test strip
_holding table 3 is being inserted, Fig. 6B illustra;es the
engagement position, and each of Figs. 6C and 6D illustrates

20 the state where the locked state has been released;

Fig. 7 is a plan view illustrating the state where
the test strip holding table 3 is being pushed in to the
innermost part such that the table 3 is locked;

Fig. 8 is a section view, taken along the line X-X

25 in Fig. 7, illustrating the locked state;



25 in Fig. 7, illustrating the | ocked state; WO 01/57502 PCT/JP01/ 00606 11
Fig. 9is aviewillustrating the positions of marks appeared on a test
strip 4; Fig. 10 is a graph illustrating the continuous nmneasuremnent
results (in the case of a positive reaction) 5 of a test j ing the
automatic WAWETHg of the test strip holding table 3; Fll)églt/jﬂfil)/%gyi a graph
of typical reflective intensity data, while Fig. | 1B is a graph obtained
by differentiating .the gdata, i) & 611 ddévatlhd ke Jdsitich0banharks

illustrating the coFﬁth huolUs ~nméasurenent results (in the case of a negative

reaction) of a test.stri [ .ne ,automatic traveling of the test

strip hol di ngaPBSPEeé,;O'I‘—’ig.g%ss‘]‘ irgg-'%ri)grq’éph illustrating the continuous 15
measurenent results_of a_test strip duri t ' ' of the
test strip hol di ng ¥4®t elé viHi ch 19158 a{ﬂue%%aggﬁl%ﬁ%{dggﬁgﬁﬂ)gg 14 is a

graph illustrating the continuous , neasurenent_resul t.s.of a gﬁgt rﬂri p
during the aufgpaeremend Fesytd dgdhofPenEafestt & M5 V& AGFEBPR! 3- which
holds the test strip holder 2; Fig, 15 is a flow chart iI% tr ti@g a test
strip neasuriofga rﬁ%@té%@c@t‘ﬂf@ef‘%ghg AREPRR O SV ELERY © %%‘el gei f1 ow

chart (continuation) illustrating
strip holding table 3;

Fig. 11A is a graph of typical reflective intensity
data, while Fig. 11B is a graph 6btained by differentiating
the data in Fig. 11A;

10 Fig. 12 is a graph illustrating the continuous
measurement results (in the case of a negative reaction)
of a test strip during the automatic traveling of the test
strip holding table 3;

Fig. 13 is a graph illustrating the continuous

15 measurement results of a test strip during the automatic
traveling of the test strip holding tablé 3 which holds a
test strip holder 2;

Fig. 14 is a graph illustrating the continuous
measurement results of a test strip during the automatic

20 traveling of the test strip holding table 3 which holds the
test strip holder 2;

Fig. 15 is a flow chart illustrating a test strip
measuring method executed by a microcomputer;

Fig. 16 is a flow chart (continuation) illustrating

25 atest stripmeasuring method executed by the microcomputer;



25 a test strip neasuring nmethod executed by the m croconputer; WO 01/57502
PCT/JP01/ 00606 12 and Fig. 17 is a graph illustrating the results
obtai ned through neasurenents respectively conducted with the use of the

test strip nmeasuring device of the present invention 5 %M
measuri ng dRWEBf cormon use. DESCRLPTION OF THE PREFE MVENTS
Fig - 1 is a schematic perspective view of a test strip neasuring device

of the present,jsnvention . The test strip measuring device conprises a
test strip neasuring device 10 main body 1 and a test strip holder 2 to be

changed for each TBaSUTAIRdls cHig £pfudldvLIpRAUr o ey bbearnea body |

conprises a test str ble 3 arranged to be reciprocatingly

novabl e, a displa r.di i : h

pos, t1vity,  nagietaR peastiRRefls dbRRISEIETER LA Lkt BEaBE (1)
hol di ng table 3 has ,a concave grti,on 3a.n i,Gh I.R.0bqld 2 i
Ol 09 1 20he ok LBS B APRERS neRLLN G010 MG Blesh iR oer 2 7
structure and is to be thrown avvag ‘?ft_er the 20 neasurenent is conpleted.
Fig. 2 is & peRd #reklsr PRERSYESRI ATV IFameasTPAMHg dB¥Pee with an upper

cover la and a circuit board secured thereto renoved. The test strip
measuring deviRESCREPRIOYAPF1THESPREFERRED EMBODIMENTS

Fig. 1 is a schematic perspective view of a test strip
measuring device of the present invention . The test strip
measuring device comprises a test strip measuring_ device

10 main body 1 and a test strip holder 2 to be changed fér each
measurement.

The test strip measuring device main body 1 comprises
a test strip holding table 3 arranged to be reciprocatingly
movable, a display 6 for displaying a measurement result

15 such as positivity, negativity or the like, and a power
switch 5. The test strip holding table 3 has a concave
portion 3a in which a test strip holder 2 is to be set.

The test strip holder 2 holds 'a test strip 4 in a
unitary structure and is to be thrown away .after the

20 measurement is completed.

Fig. 2 is a planview of the test strip measuringdevice
with an upper cover la and a circuit board secured thereto
removed.

The test strip measuring device main body 1 has-a

25 partition plate 11 for defining a space into which the test



25 partition plate 11 for defining a space into which the test WD 01/57502
PCT/ JP01/ 00606 13 strip holding table 3 is introduced. The partition plate
11 has a pin 13 which project dowmwardly (to the reverse side of the paper

pl ane of Fig. 2) fromthe partition plate 11. 5 The partjt.i | ate 11 has
a wi ndow If“g"{‘ﬁ%@ﬁgh which a test styjp 4 is to be opti c'gf":/@&r{@g@bur ed. The

test strip holding table 3 is to be i'nserted under the partition plate

- hg 3 issahl 3%11‘%“5 Phblle 1919, P3htLLaADeR! Althel far i isiiade( The pin

13 secured to i“on plate T171's actual |y not seen,

imaginarily i strated in.Figs 3_and.7) rect trip

hol di ng t abl eiglﬁ?ass EYUR ] g&%’ga"%sp’f%%et idﬁg-égt%gg??n?gg%lgé t%g%trss%ri p
measuri ng devicge in body 1, and i rovj ded at, one_side.thereqof with 15
a rack 16. Thﬁlg%ﬁrrfaégf’iW%&‘a?ﬁ??ﬁé’%ggﬂcéh&?ﬂmb%pfrﬁégloﬁﬁllea%lee gear 15
to be neshed with the rack 16, and a drive gear 14 to be neshed with the

idle gear 15.1A-viscous danper (not shown) is nounted on the idle gear 15.
For exanple, the viscous danper is nade in the 20 formof an inpeller

which is rotatabl e The Ras6ataen diakier bl tRe 2 gHadgwatla Fhzayamteieh s
di sposed in a viscous body such as grease. The drive gear 14 is

resiliently baasest stréped isotaticoppFientlrmiegAubpda tBrsit8At &ili®d spri ng.
The holding table 3 is to be inserted under the partition plate
11.
Fig. 3 is a plan view with the partition plate 11
10 removed (The pin 13 secured to the partition plate 11 is
actually not seen, but is imaginarily illustrated in Figs.
3 and 7). The rectangular test strip holding table 3 is
so disposed as to be inserted into the test strip measuring
device main body 1, and is provided at one side thereof with
15 a rack 16. The test strip measuring device main body 1 has
an idle gear 15 to be meshed with the rack 16, and a drive
gear 14 to be meshed with fhe idle gear 15.
A viscous damper (not shown) is mounted on the idle
gear 15. For example, the v'iscous damper is made in the
20 form of an impeller which is rotatable in association with
the idle gear 15 and which is disposed in a viscous body
such as grease.
The "drive gear 14 is resiliently biased to one

rotational direction by a torsion coiled spring. The

25 biasing direction corresponds to the direction in which the



25 biasing direction corresponds to the direction in which the WO 01/57502
PCT/ JP01/ 00606 14 test strip holding table 3 springs out fromthe test
strip measuring device main body 1. The biasing neans for biasing the test

strip holding table 3 is not Iimted to the drive gear 14 | ating 5
a torsion ¥ M&EPBpring. There may be adopted ot her know#xﬁgﬁﬁg&gﬁih-as a

conpression coiled spring 14a for pusﬁfng one end of the test strip

hol ding table 3 as sho i-n . Fi T ri ' » 3 has a
| ocki ng rrenbertes%os%l%\ocl%lpggﬁ%bf%g P §§%§§% rgﬁ% Eg?lg?én%l ?’ gBFggBﬁvﬁ th
respect to the test stri .neasuxiqggpenice mai n body 1 when the test
strip hoIdingnFéﬁPElﬁgigegb%?mﬂP*q1 Yt né innernost part, and which

rel eases this | ocked state by a predeteymned peratian...To with the
pin 13 nentioned ea'im?é?l,a%?/gt ﬂ?gn? i%ba?rb’h%é:&'esﬁe?%r nsrﬁ-gogtgli%%nl ocki ng
means. Fig. 5 is a perspective viewillustrating the Lockingragﬁgger 3b

s made

mount ed on t h&abdst 3si9 i pPhiaisgd I the3 drile 9¢d% i JnRers
of areadily sliding resin (ex. nylon), and is so nounted in a concave
portion 3csforambdradon reqied springri Fhesedrayy beaBrerBed OHEIHEN abl e i n
directions A at right angles to the insertion direction B of the test
strip hol di ng ttezlnises8chThe d cokpngs seomaroidted ppefindekia £OrsEBGRLRS Fig. 5,
grooves 32, 33 and 34 for introducing the pin 13, a step portion 35 and a
proj ection one end of the test strip holding table 3 as shown in Fig.
4.
The test strip holding table 3 has a locking member
10 3b which locks the test strip holding table 3 with respect
to the test strip measuring device main body 1 when the test
strip holding table 3 is pushed in to the innermost part,
and which releases this locked state by a predetermined
operation. Together with the pin 13 mentioned earlier,
15 this locking member 3b forms locking/unlocking means.
Fig. 5 is a perspective view illustrating the locking
member 3b mounted on the test strip holding table 3. The
locking member 3b is made of a readily sliding resin (ex.
nylon), and is so mounted in a concave portion 3c formed
20 in the test strip holding table 3 as to be movable in
directions A at right angles to the insertion direction B
of the test strip holding table 3. The locking member 3b
includes, as shown in Fig. 5, grooves 32, 33 and 34 for

introducing the pin 13, a step portion 35 and a projection

25 31 for engaging with the pin 13.



25 31 for engaging with the pin 13. WO 01/57502 PCT/JP01/ 00606 15 Wen the
test strip holding table 3 is inserted, a groove 32 of the |ocking nenber
3b is nmoved up to the position of the pin 13. The groove 32 is gradually
raised and then_ vertically falls down to conmunicate “‘tﬁbﬁmﬁﬂaﬁ&ﬁ 33. The
5 groove 3¥AUFdown in the transvefse direction to conmmicate with a

| ower groove 34. The groove 34 is raised arcuately as if surrounding a

prolection 31 and ety 80t berglhau g Laomugl plephuah 4 e

groove 32. The projection centéer o & 10 | ocki ng

mber 3b which i ded by th 32 4. T | ect ] 31 h
2 concave por BT8RVSEE GF PCaRcknaiatsth 3 sives o -HDLRRE FRIATO 2y "

under the concave, portign 3la is a st portiaqgn for, infroduci ng the pin
13 s P, ORL PRI 4B i TR 6Rapee Fo Bnghganelty Jash POReSAT: he
| ocki ng menber 3b with respect to the pin, 13. Fig. 6A illustrates the
state where tNEBTEéSRLLY fadlsndreR 49 FAPIEnLate Béﬁ\g’l gReRYe dd: FIRe 6B

illustrates the engagenent position and each of Figs. 6C and 6D
i | lustrates 20rpp¥est3zt efahky edeWe |igtkERestldR@sNEESBechieatd®@eedto The gap
bet ween the | ocking nenber- 3b and the concave portion 3c is generally
desi gnat ed by ceamupheate wdthexfloyerigrasseddhg Ths grpvye3ingerabgedt he pin
13 is introduced into the groove 32 (Fig. 6A) . Wen
arcuately as if surrounding a projection 31 and then
vertically falls down to communicate with the groove 32.
The projection 51 is disposed at that centef of the
10 locking member 3b which 1s surrounded by the grooves 32,
34, The projection 31 has a concave portion 31la with which
the pin 13 is to be engaged. Disposed under the concave
portion 3la is a step portion 35 for introducing the pin
13,
15 Fig. 6A to Fig. 6D illustrate the engagement
operations of the locking member 3b with respect to the pin
13. Fig. 6A illustrates the state where the test strip
holding table 3 is being inserted, Fig. 6B illustrates the
engagement position and each of Figs. 6C and 6D illustrates
20 the state where the locked state has been released. The
gap between the locking member 3b and the concave portion
3c is generally designated by 99.
When the test strip holding table 3 is inserted, the

pin 13 is introduced into the groove 32 (Fig. 6A). When

25 the test strip holding table 3 is further inserted, the pin



25 the test strip holding table 3 is further inserted, the pin WO 01/57502
PCT/ JP01/ 00606 16 13 falls in the groove 33. The boundary between the
grooves 32, 33 is inclined in plan elevation. Accordingly, when the

operator | s hand is left fromthe test strip holding ta | ocki ng
nmenber 3b WEYIN¥E force in the upward 5 direction with ngﬁgﬁymﬁgﬁthe

paper plane, causing the |ocking nenber 3b to be noved upward.

R T i e

concave portion I ng ne This 1 ocks the

test strip holding.,table 3..10. Then 1 est 1 4 i ble 3
pushed & 1110 Bt 15 RRThinet I el BRekpiBRT, e Ramgy el e 0 S
the groove 3 4. Wien the opera

| d js.lett tri

ol di'ng t abl e RS SRRFAR SRITH LR néra‘%n"éB'F% ety ihaldh E%félcgugle'pt he
table 3 i i ving f in 15 the left direct] .th ' ,
{Tom the ori ve gddte JoEkiRg (e i ToRETIS) HOHenbbr 35 PREERGo. for ce

in the upward direction with respect to the %a er _plane and, is ved
upwar d becausdlifiestBeun¥it) Beereeh tRet8fepaPp rP#gﬁeBSCSHBl?%et foove 34
is obliquely defined. 20 Accordingly, the pin_13 is not, returned to the
concave port iloeking membey 3b| o b MIeHIBEFEd 84 AASAFdinG)Y WP Re t est
strip holding table 3 is further noved, the pin 13 is raised along the

groove 34, thds fial Estted: Hhraygbotbe3gtemdddioneSy eke 0 RPPRBVFocki ng
menber 3b.
portion 3la of the locking member 3b (Fig. 6B). This locks

the test strip holding table 3.

10 Then, when the test strip holding table 3 is pushed
a little bit, the pin 13 falls down from the step portion
35 to the groove 34. When the operator’s hand is left from
the test strip holding table 3, the test strip holding table
3 starts moving because the table 3 is receiving force in

15 the left direction on the drawing paper, fromthe drive gear
14. At this time, the locking member 3b receives force in
the upward direction with respect to the paper plane and
is moved upward because the boundary between the step
portion 35 and the groove 34 is obliquely defined.

20 Accordingly, the pin 13 is not returned to the concave
portion 3la, but falls in the groove 34 (Fig. 6C).

When the test strip holding table 3 is further moved,

the pin 13 is raised along the groove 34, then falls in the
groove 32 and is then left from the locking member 3b.

25 As discussed in the foregoing, the test strip holding




25 As discussed in the foregoing, the test strip holding WO 01/57502

PCT/ JP01/ 00606 17 table 3 can be |locked with respect to the test strip
measuri ng device nmain body 1 when the test strip holding table 3 is pushed
to the innermopst_part, and this | ocked state can be requﬁg t he test
strip ho|d¥ﬁﬂ"§§WEe 3 5 is pushed ag?;n. Fig. 7 is a plan Vﬁ%&@ﬁ&
illustrating the |locked state where the test strip holding table 3 is

hed in t i i 3, With th
broj ecti on S1EBFLE n Fauy RerEer 4T FESREET™Ey She MRettlhe lable 5

projection 3 est strip io0 holding table 3
is locked. Fig. .8 1s t] 0 e k ong .t [ X fysndd 9. 7
illustrating ‘?ﬁ%s‘ll%lcrkgﬁ eglﬁz%eeH\#hewﬂ%gefqggévne?%!ealegg{r:\q t fei) éo(rigdin? board 2
or 1 on 35 of FERE® 15 THARERS nbRoPe SH A Red vith PhEF SoebA " Dort Ton
3 la. As the | ocking /unlocking.rel easing, neans, .there.nma used known
means ot her t#5AtE tféﬁg“ %%ﬁi?ﬂs%ﬂd&e%%&ﬁdteﬁ. %rslppogggdéﬁgt%%%ﬁ cui t
board 23 are a light 20 projecting portion 21 having an LED, a |ight

recei vi ng 5 poi-€i BRS2»e3 32R4Trg a pbot odi ode, and a switch 41 for detecting
the position of the test strip holding table 3. Alens 2la is disposed at

the tip of the |ighti®r o} dét ArglPotiieynidiustegting e Agcked G to the
surface of the test strip
where the test strip holding table 3 is pushed in to the

innermost part. By the engagement of the pin 13 with the
projection 31 of the locking member 3b, the test strip
10  holding table 3 is locked.
Fig. 8 is a section view taken along the line X-X of
Fig. 7 illustrating the locked state. The upper cover la
and the circuit board 23 secured thereto are also illus-
trated. | The pin 13 is placed on the step portion 35 of the
15  locking member 3b and engaged with the concave portion 3la.
As the locking/unlocking releasing means, there may
be used known means other than that shown in Figs. 6 and
7.
Disposed on the circuit board 23 are a light
20 projecting portion 21 having an LED, a light receiving
portion 22 having a photodiode, and a switch 41 for detecting
the position of the test strip holding table 3. A lens 2la
is disposed at the tip of the light projecting portion 21
for adjusting the focus to the surface of the test strip

25 4. The light emitting wavelength of the LED is set to that



25 4. The light emtting wavel ength of the LED is set to that WD 01/ 57502
PCT/ JP01/ 00606 18 of light to be absorbed by a mark which will appear on
the test strip 4 (For exanple, the LED enmits green |ight when the mark
appeari ng test strip 4isred) . The switch 41 h ble arm
4la. By se%@?%&sﬁﬁe position of the 5 .arm4la, the inserfﬁ%ﬂ P@h@@gl of the
test strip holding table 3 is detected. In the arrangenent

above- ment i oneg, 1yheR {hed §8bor5Ld My Bohs NG 91311 Sppciiesnechd rom the
| ocked st at e, %tﬁgetest sfi?p %5Id§%§rtable 3 gbrinés cfﬁﬂsubstantially | o
at a uniform rat ej [ r S o) | . vglihg"), and
the switch 41t%§%aéFg§%é%nﬁ%%ffﬁéﬁggéfqgg%?g%afpgy%réggﬁézigghﬁﬁgﬁégfIective
intensity of the test _strip 4 is asur i.t h, t.he sage. .o Loe. The
fol | owi ng desdSPFbh ARREATAPY L SIS ?%‘%‘?%&W%Pp“ rgngzéu?lﬁ‘r?ggvr’r%{?ﬁ%d in
which a test strip 4 held ip.the test strip holdi t able 3 i

cont i nuousl y ﬁéagg?éHrBGFFﬁgl?ﬁgm‘gi?ow&%?égP?éﬂ%ﬁﬂﬁbp8?l£h%nfngh%trip

holding table 3. <First Test Strip, Measuring Method> Fig., 9.is.a view

Tl ustrati fg @@ 337t FBRsLRACTRIAL To0G WAt BR PAS - Cip@itdd BRIAAETt est
strip 4. An arrow D in Fig. 9 shows the automatic traveling direction of
the test strigakdsl di 4§ £8bPetsd- Generally, two colored lines of a control
line 4a and a test line 4b will appear on the test stri 4. In the present

i nvention, the cont &l thenarzangemeredabove-mentioned, when the test
strip holding table 3 is released from the locked state,
the test strip holding table 3 springs. out substantially

10 at a uniform rate (hereinafter referred to as “automatic
traveling”), and the switch 41 is actuated. During the
automatic traveling, the reflective intensity of the test
strip 4 is measured with the passage of time.

The following description will discuss a test strip

15 measuring method in which a test strip 4 held in the test
strip holding table 3 is continuously measured during the

- automatic traveling of the test'strip holding table 3.
<First Test Strip Measuring Method>
| Fig. 9 is a view illustrating the positions of marks

20 which have appeared on the test strip 4. An arrowD in Fig.
9 shows the autoﬁatic traveling direction of the test strip
holding table 3. Generally, two colored lines of a control
line 4a and a test line 4b will appear on the test strip
4, 1In the present invention, the control line 4a is used

25 for obtaining a reference value based on which the



25 for obtaining a reference val ue based on which the WO 01/57502
PCT/ JP01/ 00606 19 reflective intensity of the test line 4b is judged. In
the follow ng description, the reflective intensity of the test |ine 4b,

the reflective intensity of the control line 4a and the ive
intensity SO 417508 ground of the test strip 4 are respecté@#ﬁﬁﬁgé ghat ed

by T, C R Fig. 10 is a graph i11lustrati ng the continuous neasurenent

resul ts of the.feste Sid IMedndykingst bre dOMBLIfe 41y a%eliuageql the test
strip holding table 3 Whli chnhgl gs t he ?LO t est lstrip hol ergg. The axi s of

ordi nates represents, rtq{é e gi%\i%dmib?aga%érié@%@se Bl TRl in Fig.

10, but -the unit i's option axi's of abscissa represents the

el apsed tine of, autqmati.c, fragveli i ) f . 2 1 has
changed from JC?\F?'bS%i’FPfTE}ée ?taersgte;‘ﬂglié %’\Eﬁger?%%ﬁ{enggﬁg%%gg%fb#at es is,
the stronger the reflective intensi is. .kn this graph,.ther ear four
val leys a, b, epoteel iling rf}\?diaé’l%e%&r FFShleﬁ,%lgﬁdg%t%b%ﬂﬁyaﬁffap#he first
appearing valley a_represents an edge 36 of the test strip 2 o 0si ng

wi ndow of % he9¥@wtd & FﬁehBP%rStilpTﬁeaﬁ%ﬁes%?ﬁ&éé(ﬁtlﬁg%ﬁ&%?t%‘??&pr esents
the control line 4a, the next valley c represents the test line 4b, and

the next val By €d Represents an edge 37 of the test strip exposing w ndow

of the test strip holder 2. The nountain f represents an
Fig. 10 is a graph illustrating the continuous

measurement results of the test strip 4 during the automatic
traveling of the test strip holding table 3 which holds the

10 test strip holder 2. The axis of ordinates rebresents
reflective intensity (represented in voltage in Fig. 10,
but the unit is optional), while the axis of abscissa
represents the elapsed time of automatic traveling (inmsec)
after the switch 41 has changed from ON to OFF. The larger

15 a value in the axis of ordinates is, the stronger the
reflective intensity is.

In this graph, there appear four valleys a,l b, ¢, 4,
an intermediate portion e, and a mountain f. The first
appearing valley a represents an edge 36 of the test strip

éo exposing window of the test strip holder 2. The next
appearing valley b represents the control line 4a, the next
valley c represents the test line 4b, and the next valley
d represents an edge 37 of the test strip exposing window
of the test strip holder 2. The mountain f represents an

25 edge 38 of the test strip exposing window of the test strip



25 edge 38 of the test strip exposing wi ndow of the test strip WO 01/57502
PCT/ JP01/ 00606 20 hol der 2. The portions between the valleys a and b,
between the valleys b and. c, and between the valleys ¢ and d, represent

the ground portions of the test strip 4. The follow ng de iption wll
di scuss a P‘P&?”Sg?“tzi p 5 measuring nmethod executed by a m‘i‘f‘fﬂ%’ﬁ%"&&er

nmounted on the circuit board 23. Baséd on the data obtained by

differentiati ml}agﬁ 2 01 3R rtri%fdseﬁéévy;eﬂd@ﬁ%%imygm Eh8 b, 10ethéen

positions of valleys or ntalins are judged. For “exanple, when a graph 10

of reflecti Vet-?l%%ﬁitl:egfsi rﬂ’cla[q,%fasc v%i&y&e@&h% i\%sllzliag/ss JdLlhqg tg he curve

obt ai ned by di ren i ng € dgraph in FigQ. 1A 1sa hown 1n Fig. 11B.

A di ngly, - int .from. t] . iti | ue,
o Qe nad hs TRERF By S5 9T oW iR 88 EEE KBS RO T L o (e
15 | t ti | ' fined . tain. Duri t he. aut ti
ravel ing, the dff BhErEe Horne,BERoERe: Sopasting LOSPE,A & ARG TR

subsequent mountain portion (See V1 in Fi g 10%, i s obtained. Wen this
di f f er enceSexdEAERL IPGMeOG PXGEUERGRY & MACFSEORRT &ehIrYN56<\2R B (f or
exanple, 32 nV), the valley a is regarded as the edge 36 of the test strip
exposi ng w ndéW.rCPF_ifé BraFdrdfee is conpared with the first threshold val ue
in order to elimnate small irregularities appearing due to noise. The
di fference between BreedupBefhendaya aplpferiinasy by differentiating the
graph of reflective intensity in Fig. 10, the positions of
valleys or mountains are judged. For example, when a graph
10 of reflective intensity includes valleys as shown in Fig.
11a, tlhe curve obtained by differentiating the graph in Fig.
11A is as shown in Fig. ilB. Accordingly, a zero-cross point
from a négative value to a positive value, is defined as
a valley portion, while a zero-cross _éoint from a positive
15 value to a negative value is defined as a mountain.
puring the automatic traveling, the difference be-
tween the appearing valley a and the subsequent mountain
portion (See. V1 ‘in Fig. 10), is obtained. When Ithis
difference exceeds, for the first time, a first threshold
20 value (for example, 32 mV), the valley a is regarded as the
edge 36 of the test strip exposing window. The difference
is compared with the first threshold value in order to
eliminate small irregularities appearing due to noise.

The difference between the subsequently appearing

25 valley b and the subsequent mountain portion (SeeV2 in Fig.



25 valley b and the subsequent nountain portion (See V2 in Fig. WO 01/ 57502
PCT/ JP01/ 00606 21 10) is obtained. Wien this difference exceeds a second
threshol d value (for exanple 64 W) , the valley b is regarded as the

control line 4a. This difference is conpared with the s hol d
val ue in oW ¥W%elininate small 5 %rregularities appegﬁﬁggmgﬂ%&ﬁo noi se.

The difference between the subsequently appearing valley c and the

subsequent moyphaks EEELLREd ( Samer3 thisFugffet@lct Sepbisined. satham this
difference is larger than a third threshold value (for exanple 26 nV) and

less than a feHethndPatAneshdsd yadms o §Pmvexame! a s, H\&)s,régil@ﬁdéﬁi ley c is

regarded as the test line 4b. The difference is conpared wt he third

threshol d val i oyehbm pat j l5&r bbi { ng due
Lo norse. The For T o -aoRald vl ua e Ghi iR bR RErRel S,

38. 15 The fog Sokggoﬁﬁo‘é’ﬁrégﬁﬁiéé‘\‘fg% ng g:&’é’fié' VELif S Wil he

case of a negaﬁlve reaction, oes not appear asqgﬁ%mn in Fig.
12. The m croconputer .recogni zes .t he subsequently appearing valley d as
the vall ey’ c}rgﬁgﬂf?ﬁééﬂ?ﬁ%@ﬁgﬁggngegﬂgeﬁotﬂ%lﬁ%1Iey d and the nountain 20
f (See V4 in Fig. 12) exceeds the faourth reshold value, it is, regarded
that the valley c d%%en%% é%ﬁ%ﬂqeibQ$WFePh%ﬁetSEgSFFHEnﬁﬁy Pet et ect ed.

Thus, there is pade a judgnment that the specinmen is neggtive. The

j udgnents aboVal4ERG BREFHRSHPE sattenthRpwR portion (SeeV3 in Fig.

10) is obtained. When this difference is larger than a third

threshold value (for example 26 mV) and less than a fourth

10 threshold value (for example 100 ﬁV), the valley c is

regarded as the test line 4b. The difference is compared

with the third threshold value in order to eliminate small

irreqularities appearing due to noise. The fourth

threshold value is used for detecting the edges 37, 38.

15 The foregoing shows the judgment of a positive

reaction. In the case of a negative reaction,_the valley

.c does not appear as shown in Fig. 12. The microcomputer

recognizesthesubsequentlyappearingvalleyciasthevalley

c. When thedifference between thevalley d and themountain

20 f (See V4 in Fig. 12) exceeds the fourth threshold value,

it is regarded that the valley c did not exist, i.e., the

test line 4b was not detected. Thus, there is made a
judgment that the specimen is negative.

The judgments above-mentioned mean that there have

25 been identified the valley b based on the contrel line 4a,



25 been identified the valley b based on the control |ine 4a, WO 01/57502
PCT/ JP01/ 00606 22 the valley c based on the test line 4b, and the nountain
portions. Here, the reflective intensity of the control line 4a at the

valley b, the reflective intensity of the test 5 line 4b th lley c,
and the reM®UTY& intensity of the ground of the test stf§ ﬂﬂy&Q%Z
respectively designated by C, T, R e reflective intensity R of the

ground may b‘apge@wg%aé Kaded 1% RAGKLYEL UE; O 4416 ARURLA RoRPEL PN

bet ween the valleys nd ¢, or (2) the center value or 10 average val ue of
t he peak valuggrggokpe respective nmountain portions. The m croconputer
obt ai ns a det érm nant "DET according to the follow ng equation: DET =-
(RRT)/(RC 15 According to this equation, the inf C f _the .ground is
61 1 nated by obt at HEFG (HEE A TEFoAde pRrehlfey Ha B Relerbl T ifinerty T
of the test line 4b and the reflective intensity R of th ound, and by
obt ai ni ng the4adPFfE$%h% el héefﬁ??E&X?\&ﬁ%§ﬂ§%ﬁ¥ P& g&ﬁft?%ﬁ contr ol
20 line 4a and the reflective intensity R of the ground., Further, the

i nfluence ®f thBet 8Bt at MR tYOSY( For 2B abpF 5T 1T S ARE eRADRY SEnpl es,

di fference anong test strips, etc.) is elimnated by dividing (R T) of the
reflective ikhengreyndpiiihe test sime 4p afiq rieshecthyelicdesigpatad

by C, T, R. The reflective intensity R of the ground may
be defined as (1) the peak value of the mountain portion
between the valleys b and ¢, or (2) the center value or

10 average value of the peak values of the respective mourntain
portions.

The microcomputer obtains a determinant DET according
to the following equation:
DET = (R;T)/(R—C)

15 According to this equation, the influence of the
ground is eliminated by obtaining the difference between
the reflective intensity T of the tes£ line 4b and the
reflective intensity R of the ground, and b§ obtaining the
difference between the reflective intensity C of the control

20 line 4a and the reflective intensity R of the ground.
Further, the influence of the test conditions (for example,
difference among samples, difference among test strips,
etc.) is eliminated by dividing (R-T) of the reflective
intensity of the test line 4b with the influence of the

25 ground eliminated, by (R-C) of the reflective intensity of



25 ground elimnated, by (R C of the reflective intensity of WD 01/57502
PCT/ JP01/ 00606 23 the control line 4a with the influence of the ground
elimnated, this (R C) serving as a reference value. To obtain the
determ nant. DET, the followi ng equation nmay al so be used; =
(RIT)- (R VO Bing to this equati op, the influence of Y%@J%J%%d is
elimnated by obtaining the ratio betWieen the reflective intensity T of

koo ool AR ELECH 6 el e gyt

obtaining the ratio betwee ctiveintensit e control
line 4a and the., r ecgtiyge.Ln it .of the gt ng. Frthjgr t he
i uence of  tranioeb&denkiit oHEEL ematieeda 0y REERF AT (RO of
the reflective intepnsity aof g}t‘le cont r ol J‘éi 4 vvitﬂ t he influence of the
ground el i m nated, FPOREET HFFCEPIRBPE PETe T/ TPALEKERE FIBRELAB ( est
line 4b with the influence (g)f the ground elimnated, this (R'C) serving
as a referenc®aPt8° PReUffEf oconputer stores threshold values TI, T2 for
gqual itative judgnent &O<TI <T2<1Z)F.F By conparing the ob- 20 tained
det ermi nanf DET wi t RE¥hE {R{BEhR4FValues TI, T2, it is judged that the
speci men i s negative, quasi-positive, or positive. Mre specifically, the
speci men is judged AScordgngi Ve HWhéedA EADETXIN, the dpétuempeiofj tllged as
guasi - posi ti ve when TI<DET<T2, and the specinen is judged
ground is eliminated by obtaining the ratio between the
reflective intensity T of the test line 4b and the reflective
intensity Rof the ground, and by obtaining the ratio between
10 the reflective intensity C of the control line 4a and the
reflective intensity R of the ground. Further, the
influence of the test conditions is eliminated by
subtracting (R/C) of the reflective intens ity of the control
line 4a with the influence of the ground eliminated, from
15 (R/T) of the reflective intensity of the test line 4b with
the influence of the ground eliminated, this (R/C) serving
as a reference value.
The microcomputer stores threshold values T1, T2 for
qualitative judgment (0<T1<T2<1l). By comparing the ob-
20 tained determinant DET with the threshold values T1, T2,
it is judged that the specimen is negative, quasi-positive,
or positive. More specifically, the specimen is judged as
negative when O<DET<T1, the specimen is 7judged as

quasi-positive when T1<DET<T2, and the specimen is judged

25 as positive when T2<DET<1. The threshold values T1, T2 may



25 as positive when T2<DET<|. The threshold values T1, T2 may WD 01/ 57502
PCT/ JP01/ 00606 24 be determ ned by conducting tests on a nunber of

speci nens and selecting a value with which the qualification of patients
can be reproduced nost accurately. The m croconputer disp he
di spl ay 6, V‘f?l‘«%\‘957§(’2num&*ri cal val ue of Epe det erm nant DET %@E"Hg@(’% n the
manner above-nentioned, and the judgneént result such as negativity,

quasi - posi t | viwaeeefﬁiﬁ#t : oSn86O0thd %%%5§t6ﬁ R Nﬁgﬁafiwsgg&m% The

foll owi ng description w i scuss a second test 10 strip rfeasuring nethod
improved in identifdGaldson O ' o] ki earing on a
test strip 4. q’ﬁcgi:ogrécili ng lt%g t e‘??}"?eg[%{&twé?% p{:rrlr%aégrgl&ﬁgiﬁg?%g,gfa val | ey
position is identified b gnparing. the differenc in reflective intensity
bet ween val | efag?r&n%uﬁ?éi ﬁ,engf?lﬁo qoe‘gmtoﬁrtegﬁgflﬁ%g;%é. According to the
second test strip nEﬁsuan met hod on iderationhis Lakﬁn ngt only. on
the reflective inténSi Pt OS?mB%F¢%yf A¥SunPEi e FisRLey Bn TRe poi nt

of time when a valley_appears. This further |owers the rate 20 of erroneous
det ection &f DWRETHERlpF&lULoRE dhgpdietgraANaRE BES 8PFAIPeY HBsFRfon to be
identified. According to the second test strip measuring method t he edges
36, 37, 38 of HHWeTedboyerMenkhopned  Ang dhmdidwendt FesHlshapeh s&®h t hat

t hese edges 36, 37, 38 do not appear
negativity, quasi-positivity, positivity.

<Second Test Strip Measuring Method>
The following description will discuss a second test
10 strip measuring method improved'in identification of a
control line or a test line appearing on a test strip 4.

According to the first test strip measuring method,
a valley position is identified by comparing the difference
in reflective intensity between valley and mountain, with

15 a threshold value.

According to the second test strip measuring method,
consideration is taken not only on the reflective
intensities of valley and mountain, but also on the point
of time when a valley appears. This further lowers the rate

20 of erroneous detection of a valley position, enabling an
accurate valley position to be identified.

According to the second test strip measuring method,
the edges 36, 37, 38 of the test strip holder 2 are made
smooth in shape such that these edges 36, 37, 38 do not appear

25 1in the measured intensity data. Accordingly, if there is



25 in the neasured intensity data. Accordingly, if there is WD 01/57502
PCT/JPO /00606 25 no noise, the first appearing valley during the test
corresponds to the control line 4a, and the next appearing valley
corresponds to the test line 4b. Each of Figs. 13 and 14 | r aph
i Ilustrati N 1'7é025 conti nuous neasur§¥ent results of a Ugiﬁﬁgﬁwgﬁiduring
the automatic traveling of the test rip holding table 3 which holds a
test strip holder 2. .Th i 8. or.dj e 1 ef tiszved ntensity
Ch8Endisernenl 230t POBLOR) fi% VRIS Ahg ihs! he! oz d

(in voltage inFigs. 13 and ptiona , e the axis
of abscissa iqQ represents the el apse Lie of Line sc in ec) . Fig.

13 and Fig. 1205%58?1{1?%%%%%%%%% é’ghiﬂi{lﬁe a5 /P h%h%gltg(}){%a??%ﬁa)‘f“%nﬁ/el i ng
speed of the te strip hol di tabl e due.to he difference in the

vi scous resisﬁaiigyo?ogﬁ%s Fxbgketﬁssgiifg?e © in the hardness of the
coiled spring. Even 15 though there is difference in_automatic traveling

speed, the fol | owi PaCHrOtdddengl? 2ihddsdfed J5ARIMAALYPEBATLIRATFRA | eys i,

k appear. The first appearing valley i_represents the control line 4a, and
the next AppEaRthguUEP|mSAsUTEAENESERFRLEhOR astest . dar2ng idithtain h
before the valley i, and a nountain j between the valleys i, k, represent

t he ground. poettomatde turveldsg ostheptept Ptgip I®lding takle éherich
illustrating the second test strip neasuring nmethod executed by a
m croconput er holds a test strip holder 2. The axis of ordinates
represents reflective intensity (in voltage in Figs. 13 and
14, but the unit is optional), while the axis of abscissa
10 représents the elapsed time of line scan (in msec). Fig.
13 and Fig. 14 are different from each other in the automatic
traveling speed of the test strip holding table 3 due to
the difference in the viscous resistance of the damper or
the difference in the hardness of the coiled spring. Even
15 though there is difference in automatic traveling speed,
the following processing is the same. |
In each graph, two Valleys i, k appear. The first
appearing valley i represegﬁs the control line 4a, and the
next appearing valley k represents the test line 4b. A
20 mountain h before the valley i, and a mountain j between
the valleys i, k, represent the ground portions of the test
strip 4.
Fig. 15 is a flow chart illustrating the second test

strip measuring method executed by a microcomputer.

25 At the time when the switch 41 is changed from ON to



25 At the tinme when the switch 41 is changed fromON to WO 01/57502

PCT/ JP01/ 00606 26 OFF (neasurenent starting point of tinme), tinme counting
starts (Steps SI, S2). Wien the forefront end of the test strip in the
nmovi ng dir is detected during the automatic trav e test
strip hol d%“lﬁq the 5 output vgltage of the |ight eédefg%l VI6 n%ﬁhpo tion
22 is in- creased. At the ti me when the output-voltage exceeds a threshold

val ue (3V) (St %@FS@eaeuiéxH@m@Oéwﬁrt\&étgu‘ioolhtl of teakstetere(SbePe Sy . This

time count val repr esents a distance LI between the detection

position of tRRaLkgNteddhd 8GCT¥ENI ML O Zo:r bhe EhdToiiRl {4 Swifch

41 is change rom iately after the start of automatic

t i f th t hol d
raveling o e.test scthrdll?o‘pndoncgntﬁ]%bcll% ett&eté n(ﬂ ng star of the

test strip in tREPnadi ereater e Cou s (Steps

S5, S6), and 1 d _whe ot ted
Egt ep 83)7) anﬁ‘“%ﬂ@?ﬁe? 1ntgh8%3§1 egfaa %/%ﬁ%? lclgﬁpga%aobblfs to ﬁgl ge

t ep Thi s .b f, t t hod
as di scusséd |°Ht8\é%ne§¥f'% \A?nfhtlﬁng‘ylgq’ﬂm E Vél“& pPFglgaﬁgsjiﬁbﬂnrofo
noi se may be nmade, as 2o discussed earller by conBarln the difference
bet ween the ¢AERE§dandAt heNS LR EYRN D SRR g VRO GARS] ﬁxf)%‘?‘tq' dh, wth

the threshold value. When there is detected the valley i which is not
cor r espondi ng theegbptd, veheet [ H®) cHipR SAl.ué ftime cpanti galue T1 is

registered (Step S4). This time count value Tl represents

a distance L1 between the detection position of the light

10 receiving portion 22 at the time when the switch 41 is

cltanged from ON to OFF immediately after the start of

automatic traveling of the test strip holding table 3, and

the forefront end of the test strip in the moving direction.

Thereafter, time counting starts (Steps S5, S6), and

15 it is judged whether or not a valley has been detected (Step

s7) and whether or not the detected valley corresponds to

noise (Step S8). This valley judgment may be made by a

differentiation method as discussed in connection Iwith Fig.

11A and Fig. 11B. The judgment of noise may be made, as

20 discussed earlier, by comparing the difference between the

valley and the subsequently appearing mountain portion,
with the threshold value.

When there is detected the valley i which is not

corresponding to noise, the time count value t at the time

25 of this valley detection, is set to T2 (Step S9) and it is



25 of this valley detection, is set to T2 (Step S9) and it is WD 01/57502
PCT/ JP01/ 00606 27 judged whether or not T2 is smaller than k1 -TlI (Step S1
0) T2<kl -T1 The coefficient k1l is set to a value which is equal to or
slightly Iarger than the ratio between a distance L2 5 f or ef r ont
end of theW¥8t’¥rip in the noving djyection, to the coﬂ&ﬁg*%P§ﬁ$ and the
di stance LI above nentioned. Accordlngly k1 is a const ant havi ng no

relation to the au tIC travelin eed th tri h ng tabl e
3. 10 When T22EF19I‘='|*‘;a WHEHISE OF oY é ?% ‘°tf’s ﬂ/é‘ﬁ FZQGP %Js‘?
control line (Step Sl I) . \When T2' 2- -TI, thls means that the control

| ine could not be dei<kieml at the p05|t|on where the control |ine nust
appear. It is therefore judged that the test strip is defective or the

inspection is 15 effonanlisrilcieaR R13is datf ttBea vAhed Wi Stk beyqhs1 det ect ed
withinthe time limt (Step S12) or when all the valleys detec?

correspond tQonglsa; it 1hyggfckhta$g£hémeasﬁﬁae%ééﬁA%lg%ﬁee'ﬂf or the

i nspection i s erroneous is tine be the sane as

the tinme kl- T%fgﬂoxeﬁe”%gmsﬂt ELG: 0#6¢hs %aélcombggi%(a?ﬁtfnw%éom

illustrating rip nmeasuring nethod execut

T Cr OCOMPUL € . TLTE £QUNLI10, 55 355 LS4 CAS 1oand Okne Aebddndes 2dacd

above-mentioned. Accordingly, kl is a constant having no
relation to the automatic traveling speed of the test strip
holding table 3.

10 When T2<k1°T1, the microcomputer regards this valley
i as the control line (Step S11). When T22k1°T1, this meéans
that the control line could not be detected at the position
where.the control line must appear. It is therefore judged
that the test strip is defective or the inspection is

15 erroneous (Step S13).

Further, when no valley is detected within the time
limit (Step S12) or when all the valleys detected correspond
to noise, it is judged that the test strip is defective or
the inspection is erroneous (Step S13). This time limit

20 may be the same as the time k1°'Tl above-mentioned.

Fig. 16 is a flow chart (continuation) illustrating
the test strip measuring method executed by the
microcomputer.

Time counting starts (Steps S15, 16), and it is-judged



WO 01/57502 PCT/JP01/ 00606 28 whether or not a valley has been detected
(Step S17), and it is judged whether or not the detected valley
corresponds to noise (Step S18). Wen there is detected a valley which
does not 5 correspond to noise, the tinme count value t q;

i of
this vall eYOdBEEEion, is set to T3 (Step S19) and it is (?ﬂggg%mgﬁether or
not T3 is smaller than k2-T2 (Step S2U0). T3<k2-T2 The coefficient k2 is

tt I jch i |1 Li h h ti
ot ween a di STAREEST 19 o VALl e AP it bt AL R 817 b 3, The
test |i th of .. d.t i St L - t.i d. A di , k2
S7al so a condtatt JAGUFAGIRI IS G ot FBC (RS CRUEBrET 7 EPECeIT e beed of
t he test strigﬁholding table 3. 15 The followi ng fornula may be used in
n

pl ace of the &BoPels@neStaBEMIT +T2) The coefficient Uis set to a val ue
which is equal to or slightly larger than the ratio between a di stance L3
20 from the controlWhemetBerehds: cdgtegtad) & valigy #dch 9ees tIRk eof, and
the distance (LI + L2) above -nentioned. Accordingl¥, Uis also a constant
havi ng no % el gproaspend tite ngdsenathe timeyePinl wWlewdtort thhe tése &k rijp

holding table 3. 25 Wen the formula of Step S20 is satisfied, the
this valley detection, is set to T3 (Step S19) and it is

judged whether or not T3 is smaller than k2:T2 (Step 520).

T3<k2°T2
The coefficient k2 is set to a value which is equal
10 to or slightly larger than the ratio between a distanqe_LB
from the control line of the test strip 4 to the test line
thereof, and the distance L2 above-mentioned. Accordingly,
k2 is also a constant having no relation to the automatid
traveling speed of the test strip holding table 3.
15 . The following formula may be used in place of the above
one.
T3<k3 (T1+T2)
The coefficient k3 is set to a value which is equal °
to or slightly larger than the ratio between a distance L3
20 from the control line of the test strip 4 to the test line
thereof, and the distance (L1 + L2) above-mentioned.
Accordingly, k3 is also a constant having no relation to
the automatic traveling speed of the test strip holding
table 3.

25 When the formula of Step S20 is satisfied, the



WO 01/57502 PCT/JP01/ 00606 29 detected valley is regarded as the test line
(Step S21) and a quantitative neasurenent is conducted (Step S22). More
specifically, there are calculated the reflective intensity C of the

control line, the reflective intensity T of the 5 test Ii e
reflecti veWd1EA¥2ty R of the ground the test strip ﬁé"ﬁgﬂﬁﬁﬁf
followng determnant DET is obtained: DET = (R T)/(RC The m croconputer
supplies this_ determ t I t . han Ebi €rand he

t hreshol d val ﬁ%@e‘:{r‘% Q’%;lllg r %65%?%‘5?%%?383%%%@%% (?t:koefrgd. %?enn, it is
judged that the speciten is _negativ asi- LERV Si ty by
conparing the2obt tﬁggsﬂ%F%Pﬁ?%gﬁ?m§%ﬁq¥i?hn?ﬁ§£é§h6g§ﬁgﬁaegalJgéﬁ%l, T2.
15 The m croconputer djsplays, on the display .6, t ner | zval ue of

t he deter ni naﬁPef)Eﬁ'l%%i]:ﬁp n& eF?\afﬁé’aelﬁél&ﬁg:ﬁgécﬁ})%?Er:gencfti%é'r?e#f%lns&@he
judgment result such as negativity, quasi-positivity, positivity. Wen the
fornul a of StEpoElbhe sc‘-?f&rfgat]i@}ei' eﬁ?etﬁ?glg%wﬁe%’éepﬁégyt#eo# e%lk}e l'i ne
coul d not be detected at the position where the test |ine nust %ﬁﬁear. | t
is therefobe tpatigetnehand: ke pddionts Vesinednii e RPEF P 47 Ourt ther, when

no valley is detected within the tine limt (Step S23) or when aJl the
val | eys detectbe testespsap 425apd HBEs&CLllpwing| dabREMIMART tHE shecinen is

negative (Step
obtained:
DET = (R-T)/(R-C)
The microcomputer supplies this determinant DET.

10 Further, as mentioned earlier, the threshold values
T1, T2 for qualitative judgment are stored. Then, it is
judged that the specimen is negative, quasi-positive, or
positive by comparing the obtained determinant DET with the
threshold values T1, T2.

15 The microcomputer displays, on the display 6, the
numerical value of the determinant DET obtained in the
manner above-mentioned, and the judgment result such- as
negativity, quasi-positivity, positivity.

Wwhen the formula of Step S20 is not satisfied, this

20 means that the test line could not be detected at the
position where the test line must appear. It is therefore
judged that the specimen is negative(Step S24).

Further, when no valley is detected within the time
limit (Step S23) or when all the valleys detected correspond

25 to noise, it is judged that the specimen is negative (Step



WO 01/57502 PCT/JP01/00606 30 S24). This tinme limt may be the sane as the
time k2-T2 or U (TI+T2) . In the processing in Figs. 15 and 16, the

m croconput er executes time-counting to acquire the noving 5 position of
the test strip. Instead of such tinme-counting, a sensor be di sposed and
| i near gra&ﬁﬂﬁﬁgwg may be put on the test strip hol di ng BAFRVDY ¢t he
test strip holder 2, such that the sensor reads such graduations. A

nuneri cal val ue obtained by quantitative, . lo neasuyr t. ca verted
interms of uRft) of T@&ﬁnﬁﬁ‘}{ﬁg‘émﬁtnmﬁibse RS 5% Eil;reglncdl.mel Ezbf %ll%gn
connection, a calibration curve is forned by respectively conducting
measurenent s bh(BEHB2Yest strips with the use of the test strip neasuring
device of the present invention and with 15 the use of other measuring
devi ce of common uskn Rile Iprodessdngr aph i Figsirald ngert eblnpltdreof
measurenent results. The axis of abscissa represents the neasured val ues
obt ai ned by mosducotnmor e agecetestt ive-toank hogut oneegwir e dheawd ciag
(Densi t ograph AE-6920 manufactured by ATTO Co., Ltd.) 20 arranged to

conduct nmeasupesEbioRbft €8¢ tekti grhigsedinstéahoe sutal aimbteowmedihy, a CCD
canera, while the axis of ordinates represents the neasured val ues

obt ai ned by cgnelsigddNgaymBaSINRIBIEd whil L ifeart gsadeatignsmemgubensatdevi ce of
the present invention. Wen the neasured val ues obtai ned by 25 the test
strip neasuripg €eyieRt0btthp RIREY thBYEM io@Nthe test strip holder
2, such that the sensor reads such graduations.
A numerical value obtained by gquantitative
10 measurement can be converted in terms of unit of common use
in this industrial £field. In ‘this connection, a
calibration curve is formed by respectively conducting
measurements on same test strips with the use of the test
strip measuring device of the present invention and with
15 the use of other measuring device of common use. Fig. 17
is a graph illustrating an example of measurement results.
The axis of abscissa represents the measured values obtained
by conducting measurement with a known measuring device
(Densitograph AE-6920 manufactured by'ATTO Co., Ltd.)
20 arranged to conduct measurement of test strip based on image
data obtained by a CCD camera, while the axis of ordinates
represents the measured values obtained by conducting
measurement with the test strip measuring device of the

present invention. When the measured values obtained by

25 the test strip measuring device of the present invention



WO 01/57502 PCT/JP01/ 00606 31 are conpared with the neasured val ues
obt ai ned by other neasuring device, there is established a correlation
coefficient as high as about 0.981. The linear line shown in the graph in
Fig. 17, is calibration curve prepared with the use d of

| east squ%ﬂﬁyﬁﬁnthe i ke. when this,calibration curvelégcwme t ai ned,
the nmeasured values obtained with the.test strip neasuring deV|ce of the

bresent i nventj onoo fallo Ul QRlNEAIEY 028 $B1 AYECoBEs Y i Qibiidk Ler s of

other o uni egol ng has scussed e di rents of tthe present

[ ti t t tgb t th
embodi moni s, Bete &by | SByIBF th%*??cia RE TR T e scope

of the invention,_15, For npl. e, re, can conducted a quantitative
measur enent o?oﬁ55+?%%?Y\/aesmn€ g%}-‘u gng af’t est strip having a

plurality of control |ines and/or ura est _|.i ne by appl yi ng
the al gorismin Fi gshe 15ingas Gn?os Fkﬁh%r??}he@ Fig- Fz?t h%?’ apf or a
test strip arranged such that no control line ap pears th(& Q %%%

i nfluence of €ablb¥atien CHEVERFaRaLeINItHtEgMYe Elai Y BJSF ai ni ng

the difference RRT or ratio R'T between the reflective intensit T of the
test |ine andsghareeforediiesdikat erfBiany tRisf cahiboat i GHEVES 18 HIGest
strip. In such a case, the DET is obtained

obtained, the measured values obtained with the test strip

measuring device of the present invention, can
automatically be displayed as converted in terms of other

10  unit.

The foregoing has discussed embodiments of the
present invention. However, the present invention should
not be limited to these embodiments, but a variety of
modifications can be made within the scope of the invention.

15 For example, there can be conducted a gquantitative
measurement or qualitative judgment even on a test strip
having a plurality of control lines and/or a plurality of
test lines, by applying the algorism in Figs. 15 and 16 to
each of the lines.

20 Further, for a test strip arranged such that no
control line appears thereon, the influence of the ground
of the test strip can be eliminated by obtaining the
difference R-T or ratio R/T between the reflective intensity
T of the test line and the reflective intensity R of the

25 ground of the test strip. Insuchacase, theDET is obtained



WO 01/ 57502 PCT/JP01/ 00606 32 according to the follow ng equation: DET =
R-T or DET = R'T In the enbodi nents above-nentioned, the reflective 5
intensity R of the ground is defined as (1) the peak value of the nountain

portion beh@ﬁﬁg%ige valleys b and c, or (2) the center th%ﬁ,9§ oGV Er age

val ue of t val ues of the respgctive nountain portions nst ead of
such procedure, (RL - T) may be used instead of (R- T), and (R2 C) may |o

be used insteagdekgiRg thtH@mgégjbding equBeibgt! ective intensity of the
ground in the imedi ate proximty of the test line 4b, and R2 is the

reflective intensitygaf-thep ground in the inrediate proximty of the
control line 4a. in such a case, even though a test strip presents an
uneven 15 dIStrIbutbQE of rRJE £flective intensity, .an accurate judgnent can
be made. In each of e test strip nmeasuring nethods above-nentioned, the

retlectyve Inenstpolng G5B hRuEBSEtn Y ISRRASER oo
e v 40" £ SRS LAY (TR R PSR Bl MO O 91505 PCLLAPDH 99000 3

of the mountain portion between the valleys b and ¢, or (2)

the center value or average value of the peak values of the

respective mountain portions. Instead of such procedure,

(R1 - T) may be used instead of (R ~ T), and (R2 ; C) may

10 be used instead of (R - C) wherein Rl is the reflective

intensity of the ground in the immediate proximity of the

test line 4b, and R2 is the reflective intensity of the

grouﬁd in the immediate proximity of the control line 4a.

In such a case, even though a test strip presents an uneven

15 distribution of reflective intensity, an accurate judgment

can be made.

In each of the test strip measuring methods

above~-mentioned, the reflective intensity of a tesﬁ étrip

is checked, but transmission intensity may be checked.

20 Further, when a test strip emits fluorescence, the

fluorescence intensity may be checked.



is conducted while a test strip is being noved, conprising the steps of: 5
detecting the optical characteristics R of the ground of a test strip;
detecting the optical characteristics T of a test line which has appeared
on said test strip; and conducting a quantitative neasur 10

qual i tati v&¥9UBGHENt on said test strip based on the diﬁggyéﬁgéﬁgi ratio
between said R and said T. 2. A test Strip neasuring nethod according to
Claim 1, wherein theéf &ﬁ estimated the point of tine when said test line
wi |l appear after sai 2 § strip has started 15 noving, or the position
where said test line will appear, and.a judgnent. of. n LVI IS, made
when said test i nef' & Beﬁgts 565’&%‘?35&?1&% ’&e‘g’é?‘f‘]&&%’bl%gﬁ%?s‘%’ftg’ﬁﬁ% or in
said estimated position, 3. A test strip measuring nmethod according to
claim 20 2, WHererIPFHRA wdddes? S5t §£’ﬁ£‘|’ d5 eéngg"é‘fvesc{]’r FEURBHEEYY ~ said
test strip holder is detected at the tine of the start of test strip
movenent, theft8ej §tABAsBfeéd a period of tine Tl fromsaid start of test
strip novenent to the 25 point of time when the forefront end of said test
strip in WD 01/ 5750¢ePeTE IWD theaus.cadscharaghssiing Igs R ofi B¢ 9Fednbeen
detected, and there is estimted, based on said period of tine Tl, a
period of timef a test strip;

detecting the optical characteristics T of atest line
which has appeared on said test strip; and
conducting a quantitative measurement or a
10 qualitative Jjudgment on said test strip based on the
difference or ratio between said R and said T.
2. A test strip measuring method according to Claim
1, wherein there is estimated the point of time when said
test line will appear after said test strip has started
15 moving, or the position where said test line will appear,
and a judgment of negativity is made when said test line
did not appear at said estimated point of time or in said
estimated position.
3. A test strip measuring method according to Claim
20 2, wherein
the test strip is held by a test strip holder,
said test strip holder is detected at the time of the
start of test strip movement, there is measured a period
of time T1 from said start of test strip movement to the

25 point of time when the forefront end of said test strip in



after which said test line will appear. 4. A test strip neasuring nethod
according to Claim 5 1, wherein to identify said test line, the difference
bet ween the optical characteristics of a portion which is presuned to be
said test line, and the optical characteristics of the ground of said test
strip, is WOHSAY8d with a threshold yal ue, and said por?"%ﬁ"’ggooﬂf
identified as said test line when sai ¥ difference is greater than said

threshold valye. 5. A test, stri.p _neasurin ma%eo%ac or di Cla.m 1,
wherein ther e'tjg?emz?vﬁf’ﬁr Jirteﬁt&anez‘tasl il bce G & d:?‘bﬁe(r)rreeasg%i ng
nmet hod according.to C.aim 15 1, Wrégéein h r,esulg of said titative
nmeasur ement i§5%éi9ﬁ§fr§?té7cfsieﬁl PR SPE- AP Sl O%ittjﬁnet f 'L%Beﬁfog%%:?flﬁ?ati on
curve. 7 Atest stri E.maasu_ri ng nmet hod i n_whi ch neasurenent is conducted
while a test Sftep Waighi fHldovett R MidiingPP28Tt he steps of : detecting
the optical characteristics C of a control 1ine which has appeared on a
test strip; detectifg & HesdpstEap BeasHOlNT fetped reeprding §rothdiMof said
test strip; 25 detecting the optical characteristics T of a test line WO
01/ 57502 PET/ JROWIGOBGS 356 identifyassabpebest daneai dheediifferepseand
conducting a quantitative nmeasurenent or a
between the optical characteristics of a portion which is
presumed to be said test 1line, and the optical
characteristics of the ground of said test strip, is
compared with a threshold value, and said portion is
10 identified as said test line when said difference is
greater than said threshold value.
5. A test strip measuring method according to Claim
1, wherein there are a plurality of test lines.
6. A test strip measuring method according to Claim
15 1, wherein the result of said quantitative measurement is
converted in terms of unit with the use of a calibration
curve.
7. A test strip measuring method in which measurement
is conducted while a test strip is being moved, comprising
20 the steps of:
detecting the optical characteristics C of a control
line which has appeared on a test strip;
detecting the optical characteristics R of the ground

of said test strip;

25 detecting the optical characteristics T of a test line



qualitative judgnent on said test strip with use of a determinant and a
reference val ue, said determ nant being 5 served with the difference or
rati o between said R and said T, and said reference val ue bei ng served
with the difference or ratio between said C and said R 8. A test strip
measuri ng S W6 Sccor di ng to Claim 7, wherein there is %%'V{Pﬂgﬁ"é{')ﬁthe
point of time when. said 10 control38ine will appear after said test strip

has started moying,..o ég; sjtio e '{% Nty line will appear,
and it is jud‘é"gﬁgﬁh}é?g s‘EE aea{[}%gt tOLDt rgf‘%’ai égsdé?%c lf"\’(}e 6‘;& the inspection is
erroneous when said control |ine did_ npt ear ' tipated point of
time or in said estfHEd15 ﬁ%siﬁ?%ﬂ.lbéégy espgé§§$%%ﬁ§§su§?ngqhethod
according to Caim 8, wherein after saig fon ro# i ne.has agpe%r%p, t here
is estinmatedIBRALIPIFHEC 0P UETHE Wit 831y tBEY PFREPWF"appBal® %r the
position where said test line will appear, and a 20 '%ud nment of negativity
is made when 98FErPERInt iafe @i Heﬁﬁﬁen%pB@APeats%Jﬁ qdetermiaert hroh of time
or in said estimited position. 10. A test strip neasuring nethod according
to Claim B wiereed wishhhg didfierencpPy yagkdpdpefeen said & ppg vtkter, WO
01/ 57502 PCT/JP01/ 00606 36 said test strip holder is detected at the tine
of the start Tofandesaidweifpranvevedue heigresexvedydthddiend peferrnce
or ratio between said C and said R.
8. A test strip measuring method according to Claim
7, wherein there is estimated the point of time when said
10 control line will appear after said test strip has started
moving, or the position where said control line will appear,
and it is judged that said test strip is defective or the
inspection is erroneous when said control line did not
appear at said estimated point of time or in said estimated
15 position.
9. A test strip measuring method according to Claim
8, wherein after said control line has appeared, there is
estimated the point of time when said test line will appear,
or the position where said test line will appear, and a
20 Jjudgment of negativity is made when said test line did not
appear at said estimated point of time or in said estimated
position.
10. A test strip measuring method according to Claim

8 wherein

25 said test strip is held by a test strip holder,



.of time Tl fromsaid start of test strip novenent to the point of tine
when the forefront end of said test strip in 5 the noving direction, has
been detected, and there is estinmated, based on said period of tinme Tl, a
period of ¢jme _T2 after which said control line wll apR&dY, . t est
strip rreash}rolwéﬁr?ét hod according to Caim 10, wherein aft_er/Jpgé’u 306?ontrol
line has appeared, there is 10 estin¥ed the point of time T3 when said
test line will appeayiq 8Bdtas{MI0RBIaePlisNq8RE Ve YUt EhéBd@eWbeRhRAI d test
line did not appear at said estimated point of tinme T3. 12. Atest strip
measuring met ceording : I j :Q ] jG-stast i ne,
bedr-acgoildd 014! Abftdenti i 48 m%%%agga&ﬁa

the difference ween thé optical characteristics o ortion which

i's resuned t e said test li.ne ti . ri stics of the
gr ouﬁd of sai'agtgjsn[‘e glilr ift ,Oml galgo%g’?{ejdé%ﬂte%g‘astgﬁkgsﬁé?%ﬂé;%fuﬂefteg%d sai d
ortion is idenptjfi .as said . test |lipe en sai.d di fference_is .qreater

IC2)0 tlhan Isai dI Pﬂ?*’é'lgr’?lcﬁegl{}lﬁl ‘I.an f%‘.e Ofégpr\gﬁngsﬂtassﬁ r§e ?%’61 accor di ng
to Cdaim 7, wherein to identify sajd control Iingé t he aieftn%rence bet ween
the opticaf CHE?aE‘PEFthfi&§e8Flénpo PFo?fe\ﬁlﬂi ERtrStedt e 8Rfe FPES b sai d

control line, and the_optical 25 gharacteristi.cs of the ground of said test
strip, is WO 88rEnaeed perseprn 66680 3PIShfdmed i AHPEE 19t BEHGME val ue,
and said portion is identified as said control_|ine when said difference
is T2 after which said control line will appear.

11. A test strip measuring method according to Claim
10, wherein after said control line has appeared, there is
10 estimated the point of time T3 wheh said test line will
appear, and a judgment of negativity is made when said test
line did not appear at said estimated point of time T3.
12. A test strip measuring method according to Claim
7, wherein to identify said test line, the difference
15 between the optical characteristics of a portion which is
presumed to be said test 1line, and the optical
characteristics of the ground of said test strip, is
compared with a threshold value, and said portion is
identified as said test line when said difference is greater

20 lthan said threshold value.
13. A test strip measuring method according to Claim
7, wherein to identify said control line, the difference
between the optical characteristics of a portion which is
presumed to be said control line, and the optical

25 characteristics of the ground of said test strip, is



greater than said threshold value. 14. A test strip neasuring nethod
according to claim 5 7, wherein there are a plurality of control lines or
a plurality of test lines. 15. A test strip neasuring nmethod according to
Claim 7, wherein the result of said quantitative neasurenent is converted
interns oAMNY%ith the use of a calibration 10 curve. PARPORIMst strip
nmeasuri ng device in which nmeasur enent37 i s conducted while a test stri pis

P10 oA MBS Giny Sl Spclnd Ll oy ettt

reci procating e; i ng/ “un Mg nmeans h i's capabl e of

|l ocking said,table to t [ f s! t i p. ' devi ce
when said tabf‘é |%lfnlbe\?deagkﬁpg’%éqtc%gﬁiycﬁ?ﬁelﬁngétWfp’)&zr?sﬁ a%ﬁ#%{]dergscapabl e
of releasing this |ocked state;  biasi ns for resiliently biasing said
table in 20 PR&LFT 1D FA W@ﬁﬁgggd‘r’gl‘ag‘b?'e springs out from said

i nnernost part; and resistance gtiP;/i ng neans for (gi ving resistance to the
motion of said tabl¥ iR PREt @trePt PRy theRlediaF oA @Y BG4/ out from
said innernost part. 25 17. A test strip measuring device according to

Cl ai m WO (8L/ 57602h ey poheodedse Bgehwralitar afh eentdaladiid&ss o4 rfanged to

automatically travel at a uniform speed.
plurality of test lines.

15. A test strip measuring method according to Claim
7, wherein the result of said quantitative measurement is
converted in terms of unit with the use of a calibration

10 curve. |

.16. Atest stripmeasuring device in which measurement
is conducted while a test strip is being moved, comprising:

a test strip holding table arranged to be
reciprocatingly movable;

15 locking/unlocking means which is capable of locking
said table to the main body of said test strip measuring
device when said table is moved up to the innermost part,
and which i1s capable of releasing this lockedlstate;

biasing means for resiliently biasing said table in

20 the direction in which said table springs out from said
innermost part; and

resistance giving means for giving resistance to the
motion of said table in the direction in which said table
springs out from said innermost part.

25 17. A test strip measuring device according to Claim



18. A test strip measuring device according to Claim 16, wherein said
| ocki ng/ unl ocking neans is arranged to lock 5 said table when said table
is pushed in, and to release this |ocked state when said table is again

pushed i n. est strip neasuring device according to ,
wherein sayﬁngﬁv) has a rack, and 10 said resistance givﬁé%ﬁﬁééﬁé§is

arranged to give a rotational resist3fce to a gear connected to said rack.

20. A test sthigp kas 14 G idevise ASCRF Flied QoG dhhakbicaS) gAyeRi d table

has a rack, and's lasing neans 1is arranged to rotationally bias a gear
connected to $31d y}3£bPfiKspeed.

18. A test strip measuring device according to Claim
16, wherein said locking/unlocking means is arranged to lock
5 said table when said table is pushed in, and to release this
locked state when said table is again pushed in.
lé. A test strip measuring device according to Claim
16, wherein
said table has a rack, and
10 sald resistance giving means is arranged to give a
rotational resistance to a gear connected to said rack.
20. A test strip measuring device according to Claim
16, wherein said table has a rack, and said biasing means
is arranged to rotationally bias a gear connected to said

15 rack.



