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COLLECTI ON DEVI CE BACKGROUND OF THE | NVENTI ON Known net hods for Jéﬁ@?rﬂﬁb
a conponent or 5 characteristic in a liquid sanple, for exanple the blood
sugar level in a blood or urine sanple, involve the use of a test strip
havi ng a nmeasurenent portion to which is te be applied the |liquid sanple

to be testem m “ ﬂﬁm“the test stripis held at its tip and brought 10
into contac Nmu““‘m iquid sanple. In the case of test strips that are
designed to nmeggyke the level of sugar in an individual's blood, a needle

is used to pierce or prick the i gdipy¥ipddl 'sr fINR8RIT g t hereby draw a bl ood
sanple. The test strip 15 is then pressed onto theq%lnger to cause the test

strip to absorprgysamelbeceiel eedrEdavRyepEvites nethod of obtaining a
bl ood sanple on atest strip can be sonewhat problematic. Because this

techni que requires significangadreRduNbvorvenentnanadTigRi cally only 20
results in a small sanple of blood for purposes of analysis, it sonetines

happens that the bl oghocsanmethdds Mair ancasaf Sy @pdmmshdot tdwe neasur enent
portion of the test strip. U S. Patent No. 5,100,620 discloses what is 25
referred 50 as ahezpcliteariy ttigbd nr @adamgu fdraeploeyifoer daxwmiplies tdesi gned to
collect a sanple of blood which is
blood sugar level in a blood or urine sample, involve
the use of a test strip having a measurement portion to
which is to be applied the liquid sample to be tested.
In use, the test strip is held at its tip and brought
10 into contact with the liquid sample.
In the case of test strips that are designed to
measure the level of sugar in an individual’s blood,
a needle is used to pierce or prick the individual’'s
finger to thereby draw a blood sample. The test strip
15 is then pressed onto the finger to cause the test strip
to absorb a sample of blood. However, this method
of obtaining a blood sample on a test strip can be
somewhat problematic. Because this technique requires
significant human involvement and typically only
20 results in a small sample of blood for purposes of
analysis, it sometimes happens that the blood sample
is not accurately appliéd to the measurement portion of
the test strip.
U. S. Patent No. 5,100,620 discloses what is
25 referred to as a capillary tube reagent format device

that is designed to collect a sample of blood which is

absorbed by a test strip that is mounted on the device.
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absorbed by a test strip that is nounted on the device. ~I1~~O 118 kat
Vil Vill 110100 ~Il~ *f]1 00007 2 7 0 C T 2004 2 The device incl d% 2004
transparent body having a hole extendi ng between opposite ends of the
body. The test strip is nounted on a shoulder encircling one end of body
to forma flow passageway between the test strip 5 and the body. A vent
passageway is fornmed in the body and conmuni cates the fl ow passageway w th
the atnosphere. During use, the tip of the body is brought into contact
with a sanple of blood, with the blood being drawn up through the hole in

he body by 10 ] d f he, f |
the bl ood 11 ovs R &ﬁﬁ ehaiaret a i SBRP I T TN iﬁqﬁﬁ%age@iy

air in the hole S SN t

passageway. As te%@étr)’l gf 1‘t1%véfwa%q1ntSO ﬁ%@g% o%cgg;s ggg%ﬁvgay e'bsor bed
by the test str re I

dgternining a clarégFgfig%%gte%iga1 sanpi Z ’3§3g?ﬂd§$r

level ). This knewayCarl Ifloay at WRw QRGAH ‘-1 etﬂ%/éﬁazhéstéé'@(?@@ﬁﬁ”e of
certain disadvantajges and drawbacks. 20 Tn one respect, the device

requires ghat thadoathe Bdyar ned werith pasagewns siagefitmed i tians t hat
the nold used to formthe body nust be appropriately designed to produce
t he vent passag®ealy \and lvammumndasases ttie clildw graks saygvaxiwitiofthde nol d,
particularly in :
atmosphere. During use, the tip of the body is brought
into contact with a sample of blood, with the blood
being drawn up through the hole in the body by
10 capillary action and flowing into the flow passageway.
As the blood flows through the hole in the body and
into the flow passageway, air in the hole and the flow
passageway is vented through the vent passageway.
As the blood flows into the flow passageway, it is
15 absorbed by the test strip. Thereafter, the device is
mounted on a reader for determining a characteristic
of the blood sample (e.g., blood sugar level).
This known capillary tube reagent format device
is susceptible of certain disadvantages and drawbacks.
20 In one respect, the device requires that the body be
formed with a vent passageway. This means that the
mold used to form the body must be appropriately
designed to produce the vent passageway which increases
the cost and complexity of the mold, particularly in
25 light of the fact that the vent passageway must be

quite small in size to avoid what the patent refers

to as undue evaporative cooling. In addition, the




25'1ight of the fact that the vent passageway nust be quite snmal2 7i OCBiZR
to avoid what the patent refers to as undue evaporative cooling. In
addition, the 2 7 OCT 2004 3 configuration of the tip end of the device
may nmake it difficult to effect a snooth flow of blood into the hole in
the body. Also, when the device is nounted gn _a reader the determnine the
desired characteristics of 5 the collected sanple on the test strip, the
reader may becone soiled or contam nated by the liquid sanple on the test
strip. Further, the configuration of the test stripis not well suited to

Faci i tati ng abgarption of; orf e WHRPE ST o G MERI. O, T LAVENTI O

In light of the torégoing, a need exist for a |1 quid speci ection

devi ce that does ol AaQi1re v UFRIIOM Andb eI ARSIAIHEHA L SN T

during use of t d al so be desirable to provide a

liquid specimemq@ lieCtdHan HiRM} ce AlsMivphed Nend | giN fed a@ | ouned &adi |y
able to flowinto the collection device from the |liquid specinen source. A

need al so existg frladed ithe HeRasi RN e cdd BEdd Ofhslexd €8x i Tds | &£ not
susceptible of soiling or contam nating the measuring apparatus during

measur enest of the dediveztterDrgzoipeld oxi thwrtesdtersistip, tie tieadexunaly
sanple. According to the present invention, a liquid
become soiled or contaminated by the liquid sample on
the test strip. Further, the configuration of the test
strip is not well suited to facilitating absorption of
the blood sample.

10 SUMMARY OF THE INVENTION

In light of the foregoing, a need exist for a
liquid specimen collection device that does not require
formation of a vent passageway to vent air during use
of the device.

15 It would also be desirable to provide a liquid
specimen collection device in which the liquid sample
is readily able to flow into the collection device from
the liquid specimen source.

A need also exists for a liquid specimen

20 collection device which is not susceptible of soiling
or contaminating the measuring apparatus during
measurement of the desired component or characteristic
in the liquid sample.

According to the present invention, a liquid

25 specimen collection device that is adapted to

be mounted on a reading unit which measures a

characteristic of a liquid specimen includes a body



25 speci men col | ection device that is adapted to be nounted on a r db
unit which neasures a characteristic of a liquid specinen includ g @%3@‘
2 7 CCT 2004 4 nenber having a recessed portion at one end for receiving
the reading unit and a specinen introduction portion at the opposite end
for placement adjacent a |liquid specinmen, with the body menber being
provided 5 with a hole defining a capillary tube specinen flow path that
is open at oppositely located first and second ends. The first end of the
hol e opens to the specinen introduction portion and the second end of the

hol e opens into_the re essed portion. The bod) S as a body
surface that SUF‘FBE’,? Vd‘ngexat erﬁacfsesosuet vvalpro t]chrom t%;g s%r?(i)n lgnd of the
hole. A test paper Gai, I a'.ﬂ]% 409 n OPRATEE O Y

| ocated first and sécon suf?aces 'S moun e recessed portlon

of the body mi‘ S tWidd alﬂmch]eS Jgﬂéstlééﬂéﬁ&ef@f iv@cérﬁéﬁt P@&ﬁécéﬁ@'é‘g t he

body surface that a |1 quid specinen |ntroduced into th ole at the

first end flOWS 1RGP dget el WAt KW dbod P Emerfisd | b&i g tpbey L dgai d
specinmen flow path towards the second end of the hole and contacts the

test papes. 20 AGe®r Gi Mpled dumiriclg as eapi D atNetuby espeoimer fiowmi d
speci nen col |l ection device that is nountable on a reading unit which
measures a char pattdr itdtdtc icf apdn quti dbppeei tehy | odaded &ibsdyamenber
provided with a hole defining a capillary tube specinen flow path
second ends. The first end of the hole opens to the
specimen introduction portion and the Eecond end of
the hole opens into the recessed portion. The body
10 member also has a body surface that surrounds and
extends outwardly from the second end of the hole.
A test paper carrying a chromatic reagent and having
oppositely located first and second surfaces is mounted
within the recessed portion of the body member with the
15 first surface of the test paper facing the body surface
so that a liquid specimen introduced into the hole at
the first end flows by capillary action through the
capillary tube liquid specimen flow path towards the
second end of the hole and contacts thé test paper.
20 According to another aspect of the invention,
a liquid specimen collection device that is mountable
on a reading unit which measures a characteristic of
a liquid specimen includes a body member provided with
a hole defining a capillary tube specimen flow path
25 that extends between opposite ends of the body member

and that is open at both ends. One end of the

hole opens at a tip end of the body member that is



25 'that extends between opposite ends of the body nenber and th?t i S open
at both ends. One end of the hole opens at a tip end of the body? fef&e 2004
that is 2 7 0 CT 2004 5 positionable adjacent a |iquid specinen for
introducing the liquid specinmen into the hole while the opposite end of
the hol e opens at a body surface of the QodF whi ch surrounds and extends
outwardly fromthe opposite 5 end of the hol'e. The tip end of the body
menber has an end surface and an outer peripheral surface with a groove
being provided in the end surface of the tip end of the body nenber. The
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oppositely Iocéi Second SuUTfaces 1§ noun ed on

menber with the fqu; at f %ﬁ(#éﬁ%t§§t g&g éérf éqgftgﬁebﬁga%surface

of the body menmber so speC|nen ntro ed Intot ol e at

the tip end flqusdy sfi?b‘}!ddrﬁ‘fsyaﬁfélé%&é’ﬁ&é‘%ﬁmaf@ |£§<5ﬁ{ tHbeophbeLtd
specinen flow path towards the opposite end and contacts the test paper.

20 Anot hes aspe@ndfofl hthd M. OMHe el yesnd@ df Gthél bSPEChERPe£Ohbect i on
device that is adapted to be nounted on a reading unit which neasures a

characteristic an @&id guirfspeamern nob tete Sper Holdyran subfacerevtbed with
a hole defining a capillary tube

a groove being provided in the end surface of the tip
end of the body member. The groove extends between
the outer peripheral surface of the tip end and the

10 hole in the body member to facilitate the flow of
liquid specimen into the passage. A test paper
carrying a chromatic reagent and having oppositely
located first and second surfaces is mounted on the
body member with the first surface of the test paper

15 facing the body surface of the body member so that a
liquid specimen introduced into the hole at the tip end
flows by capillary action along the capillary tube.
liquid specimen flow path towards the opposite end and
contacts the test paper.

20 Another aspect of the invention involves a liquid
specimen collection device that is adapted to
be mounted on a reading unit which méasures a
characteristic of a liquid specimen includes a body
member provided with a hole defining a capillary tube

25 specimen flow path that extends between opposite ends

of the body member and that is open at both ends, with

one end of the hole opening at a tip end of the body



25 'speci nmen flow path that extends between opposite ends of the zd
menber and that is open at both ends, with one end of the hole o% n%ﬂbZ&M
atipend of the body 2 7 OCT 2004 6 nmenber that is positionable adjacent
a liquid specinen for introducing the liquid specinen into the hole and
the opposite end of the hole opening at a bgdy_surface of the body which
surrounds and extends outwardly from5 the opposite end of the hole. A test
paper carrying a chromatic reagent and havi ng oppositely |l ocated first and
second surfaces is secured to the body nmenber with the first surface of

the test paper faci bqdy r.f. f_ the: : iquid
speci men 10 int r"“gg\l?c%%dtt?l%ttoqghg%p tel. ;Ifaéhhee %If]p endt Pﬂf\ﬁg‘g%’i‘? gcéf)%lfr?eaéy
action along t g ¢aRic: dahcliie ﬂHequ'iq%uiscP dBInd i VhPSt hd NG &ISadde
opposite end an contacts t test paper. e test paper 1s secured to the

body menber at qpdl WdditePletPed Al d opaeiienehtal | ONSfAONY A
peri pheral portion of 'the test paper with gaps being | ocated between

adj acent  secur g/fehind Malyl WhS dHIEO WIS hardd rexSed@s b Ewsrd Dy fiew
during liquid specinmen flow along the capillary tube liquid specinmen flow

path. 20 bn accamdargppositte @mi idfi tHhe thele aspectest papericaenyimn, a
| i qui d specinen collection device that is adapted to be nounted on a
readi ng unit whiackthreasuries reags™r avidrhaving ofppesitely tpeetednfimet udes
a body nenber provided with a hole defining a capillary tube
and second surfaces is secured to the body member with
the first surface of the test paper facing the body
surface of the body member so that a liquid specimen

10 introduced into the hole at the tip end flows by
capillary action along the capillary tube liquid
specimen flow path towards the opposite end and
contacts the test paper. The test paper is secured
to the body member at a plurality of spaced apart

15 securement locations along a peripheral portion of the
test paper with gaps being located between adjacent
securement locations through which air is permitted to
flow during liquid specimen flow along the capillary
tube liquid specimen flow path.

20 In accordance with a still further aspect of the
invention, a liquid specimen collection device that is
adapted to be mounted on a reading unit which measures
a characteristic of a liquid specimen includes a body
member provided with a hole defining a capillary tube

25 specimen flow path that extends between opposite ends

of the body member and that is open at both ends, with

one end of the hole opening at a tip end of the body



25 specinen flow path that extends between opposite ends of the bogy gc
menber and that is open at both ends, with one end of the hol e opening alﬁm‘
a tip end of the body 2 7 OCT 2M4 7 nenmber that is positionable adjacent a
liquid specinen for introducing the liquid specinen into the hole and the
opposite end of the hole opening at a bady<ysurface of the body which
surrounds and extends outwardly from5 the opposite end of the hole. A test
paper carrying a chromatic reagent is secured to the main body adjacent
the opposite end of the hole. The test paper is provided with an axially

extending and QENSIAL oha oML rabLY.] G6aLED REORUDRERCE:ENRY LBeathancd

with 10 the hole'I'n er so that a’l1rquid specinmen “introduced

into the hole aiyf mﬁxéf&uﬁlﬂu{ylm Pi/%uﬁélpéﬂaéé‘iﬁieﬁcihea ghengotbeafapi | l ary
tube liquid specinen flow path towards the opposite end of the hole where

the liquid specifen sty aed Sehdeo Prohebre BecepehingSathe beay papgacend is
absorbed into the test paper. A further aspect of the invention involves a
test paper foropethe thodyg witbshrenenbunds aantiaeatendssbutwaotilly firqui d
speci men. The test paper includes a blood absorption menber for absorbing
a |iquidsspeci nee dpmpofitdl end absthet hohenenBetessr paperacanryimgi c
reagent and possesses a generally flat shape. The center portion of the
bl ood absorpti on clendreatic peagedediai sacunedakbakhg Eﬁiéngpﬁg pr ot uber ance

t hat extends out of the plane of the test paper, The test paper can al so
be adjacent the opposite end of the hole. The test paper

is provided with an axially extending and generally
centrally located protuberance that is aligned with
10 the hole in the body member so that a liquid specimen
introduced into the hole at the tip end flows by
capillary action along the capillary tube liquid
specimen flow path towards the opposite end of the hole
where the liquid specimen contacts the protuberance of
15 the test paper and is absorbed into the test paper.
A further aspect of the invention involves a test
paper for permitting measurement of a éharacteristic
of a liquid specimen. The test paper includes a blood
absorption member for absorbing a liquid specimen. The
20 blood absorption member carries a chromatic reagent and
possesses a generally flat shape. The center portion
of the blood absorption member is provided with an
axially extending protuberance that extends out of the
plane of the test paper. The test paper can also be
25 provided with an annular protuberance extending around

the outer circumferential portion of the test paper.



25 provided with an annul ar protuberance extending around the outer
circunferential portion of the test paper. 2 7 OCT 2004 8 BRI EF 27 0CT 2004
DESCRI PTI ON OF THE SEVERAL VIEW5 OF THE DRAWNG FIG ‘1 is, a parti al
cross-sectional view of a |iquid specinmen collection device and readi ng
unit according to the present invention_ 5gFIG 2 is a |ongitudinal
cross-sectional view of the reading unit shown in FIG 1; FIG 3 is an

enl arged cross-sectional view of the |iquid specinmen collection device
shown in FIG 1; FIG 4 is a perspective view of the sanple 10

por spective vi ow BRTERCORRERFREROR, BRCTHE SebREagr vubls BRUnAE, provng ' ° ©
col lection device of p{d1e presentol Went ihosdos ELE offa Sy fokopeed Vi ew
and a side view of the sanﬁﬁe i T oduct i on por§|on 0 he ?qu|d speci nen

col tectlon devi G3ayfildas pod ihndll EIA S EPRTad PPec 2Rl Crda@ihgUin et de - Of

the liquid speciné% ection devi ce; F iS a cross-sectional view

of the liquid $RYIBEIS U] atld PrLiRME€e; APt £6hon the reading unit;
FIG 9 is a perspective view of the test paper that is attached to the

liquid spgci men col | eetd o eV CrongPrid halOci6sa-pbabivheW olekhert est
paper shown in
the reading unit shown in FIG. 1;

FIG. 3 is an enlarged cross-sectional view of the
liquid specimen collection device shown in FIG. 1;

FIG. 4 is a perspective view of the sample

10 introduction portion of the liquid specimen collection
device;

FIG. 5 is a perspective view of the specimen flow-
out side of the liquid specimen collection device of
the present invention;

15 FIG. 6 is a top end view and a side view of the
sample introduction portion of the liquid specimen
collection device;

FIG. 7 is an end view of the sample flow-out side
of the liquid specimen collection device;

20 FIG. 8 is a cross-sectional view of the liquid
specimen collection device mounted on the reading unit;

FIG. 9 is a perspective view of the test paper
that is attached to the liquid specimen collection
device;

25 FIG. 10 is a plan view of the test paper shown in

" FIG. 9 mounted on the end surface of the body member;

FIG. 11 is a cross-sectional view of the test



FIG 9 nounted on the end surface of the body nenber; FIG 11 is a
cross-sectional view of the test 2 7 OCT 2004 9 paper taken alond'fH@T 200h
section line XI-XI in FIG 10, but with the illustration of the body
nmenber being onmitted; and FIG 12 is an illustration of the manner of
using 5 the neasuring apparatus with the attached liquid specinen
col l ection device of the present invention. DETAILED DESCRI PTI ON OF THE

| NVENTI ON  The features and details associated with the |iquid specinen
col l ection device of the present 10 invention and the reading unit with

which the 11 auidoSPACLIEN FALISCUNONSJEYLER LEndSEE 21 CifepeE! Dog Del ow

in the context H5iP cting a Dl ood sanple for neasuring t bl 0bd sugar

level in the bligad sanpl@,e HOMEVEFatibn! 85t enbensagenshnad bBahgt he |iquid
15 specinmen collection device and a reading unit can be used in connection

with the colledhpie&d; ldmwid sanples other than blood and the measurenent
of characteristics other than blood sugar level. As seen in FIG 1, the

present invention ingf@des2 26 &heitdabimpation of anhki nandespedi meing
collection device or tip 5 and a reading unit 1. Cenerally speaking, as
seen Wit g ref ergms endé®sit {ng lappaeatiaguwithpehenehtacbedettigonddevi ce 5
includes a generally cylindrically shaped body nenber 51 and a test paper
53 secured to Xpentmemdcslléacitonfdendécbody hbebpresentThaveokieati on
DETAILED DESCRIPTION OF THE INVENTION
The features and details associated with the
liquid specimen collection device of the present
10 invention and the reading unit with which the liquid
specimen collection device is used are described below
in the context of collecting a blood sample for
measuring the blood sugar level in the blood sample.
However, it is to be understood that the liquid
15 specimen collection device and a reading unit can
be used in connection with the collection of liquid
samples other than blood and the measurement of
characteristics other than blood sugar level.
As seen in FIG. 1, the present invention includes
20 the combination of a liquid specimen collection device
or tip 5 and a reading unit 1. Generally speaking,
as seen with reference to FIG. 1, the liquid specimen
collection device 5 includes a generally cylindrically
shaped body member 51 and a test paper 53 secured to
25 one end surface of the body member 51. The collection

device 5 is adapted to be used to collect a liquid

sample which is absorbed by the test paper 53.



device 5 is adapted to be used to collect a liquid sanple which isz27 ger 2,
absorbed by the test paper 53. OCT 2004 10 The collection device 5 is also
adapted to be renovably nounted on the holder 43 at the end of the reading
unit 1. The reading unit 1 is designed to neasure a desired characteristic
of the collected liquid sanple 5 (e.g., blopgl sugar level in a blood
sanple). As seen generally in FIG 1, the reading unit 1 1includes a
measuring portion 4 for effecting neasurenent of the desired

characteristic of the liquid sanple collected by the collection device 5.

ol ament 41 that 8 (S ThE i RO "B cloq BB J5 ERAMDLY

el emrent 41 that 'em t an recel vi ng enent

reading unit 1 im?bur{%cp% Uhe tHSLdd HPUSc ol gEreOhq4d s ePhbSraabiagt beam
Wth the collection device 5 containing a liquid 15 speci nen nounfed on the

hol der 43, the light em tied rddPdind henltm npsisaes egred 43 heakuradihat ed
onto the test paper 53 and is then reflected back and received by the

| i ght receiving ddcisd Aaradisselpoic photlhel €sllieécteanyeqaiansamptarri ed
out. The light 20 receiving el ement 42 outputs an anal og si gnal

correspondi ng t o ¢ e arnplotd cfugaeceleredll | igha lhdod haampdegynal i s
anplified. Then, that anplified signal is converted to a digital signal by
means of an A/D convks teeerngenerahpyit indFI6. aleohheokrenading woiti 4 25

whi ch the desired characteristic (e.g., blood sugar
includes a measuring portion 4 for effecting

measurement of the desired characteristic of the liquid
sample collected by the collection device 5. The

10 measuring portion 4 of the reading unif_l includes
a luminous element 41 that emits light and a light
receiving element 42. When the reading unit 1 is
turned on, the luminous element 41 emits a light beam.
With the collection device 5 containing a liquid

15 specimen mounted on the holder 43, the light emitted
from the luminous element 41 is irradiated onto the
test paper 53 and is then reflected back and received
by the light receiving element 42, whereupon
photoelectric conversion is carried out. The light

20 receiving element 42 outputs an analog signal
corresponding to the amount of received light and that
signal is amplified. Then, that amplified signal is
converted to a digital signal by means of an A/D
converter and is inputted to a control means 10, in

25 which the desired characteristic (e.g., blood sugar
level) is calculated according to data stored in the

operation portion.



| evel ) is calculated according to data stored in the operation p?“fb%?'ﬂ&
7 OCT 2004 The collection device 5 is preferably transparent or 200
sem -transparent (colored transparent) and is designed for one tine

di sposabl e use. That is, after a single use, the collection device is to
be thrown 5 away. The body nenber 51 includgs a body portion 513 and a tip
end 52. The tip end 52 is generally frusto- conically shaped. During use of
the collection device, the tip end 52 of the body nmenber 51 is adapted to
be brought into contact with a liquid sanple or specinmen 10 (e.g., blood),

LN the 11 quld Speciyien st g 11T ApLd 150, NG L 8. 28 52 Dy BaRLLATY

action where it then “contacts an sor paper so t hat

the specimen iSc&pggﬂiﬁpgaagéﬁ?éﬁ¥nﬁ&gig¥e§3trgh§?aféﬁt ngnéziff the body

menber 51 thus seérves a speci nmen i ntroduction poftion of the body

menber. As showyddt JHiE 6t dlde itind @ishoddiS1bodye eNBRE: Pd, i etydes a
body portion 513 which 1s adapted to support the collection device 5 on

the hol der 43 ofa tigigieAdidy, Wnd dolilher hodlydepidé ops Si3 BartRbsws a 20
recessed region 540 of the body nmenber 51, with the bottom of the recessed

regi on 546 defi piwvay .a Hd ibydwimerniber el e fades 54 2body t perbboy HeBber
51. A part of the end surface 542 of the body nenber fornms a seating
region 512 for securd rngig lend €82. pdifer S3p tend he2 bbslyg@berahber £ 5dstdhe
body portion 513 also includes a bottom portion 511.
conically shaped. During use of the collection device,
the tip end 52 of the body member 51 is adapted to be
brought into contact with a liquid sample or specimen
10 (e.g., blood), with the liquid specimen being drawn up
into the tip end 52 by capillary action where it then
contacts and is absorbed by the test paper 53 so that
the specimen is spread over the test paper 53. The
tip end 52 of the body member 51 thus serves as the
15 specimen introduction portion of the body member.
As shown in more detail in FIG. 3, the body member
51 includes a body portion 513 which is adapted to
support the collection device 5 on the holder 43 of
the reading unit 1. The body portion 513 surrounds a
20 recessed region 540 of the body member 51, with the
bottom of the recessed region 540 defining a portion of
the end surface 542 of the body member 51. A part of
the end surface 542 of the body member forms a seating
region 512 for securing the test paper 53 to the body
25 member 51. The body portion 513 also includes a bottom

portion 511.

The body portion 51 is also provided with a




The body portion 51 is also provided with a 2 7 OCT 2004 12 radialg
outwardly directed annular flange 514 at the end of the body porti ﬁ 0CT 2004
renote fromthe tip end 52. The flange 514 functions as a gripping portion
on which an individual's finger can rest when the 5 collection device 5 is
fitted onto or renoved fromthe holder 43 of the reading unit 1.
Consequently, the <collection device 5 can be easily and securely fitted
onto and renoved fromthe holder of the reading unit 1. The recessed region
540 in the body portion 513 is 10 configured and di nensioned to

bstanti al | f [ | ' t t
Surtace of the RSPdal s VA an il Ah e LB P e R 0
the body porti Ogﬁﬁl%f' TheP HRIG/ ot i Aot d AR {4 dAwesy surface

15 surroundi ng the recessed région 540. The taper 1s such  that the body

portion 513 possessesphk STRIAR 1Y efuyddtichan®gs ef ei gseng pbecesd surface
542 and a larger internal dianeter renote fromthe end surface 542. In

this way, the cehnl &tfiictn adevinel i diail he Siecgselgan Aesudtied omet he hol der
43 of the reading unit 1 despite differences between the outer dianeter-or
configurabi on abliilkethicrdaeviteof5 tite fieabdpnen tod weubvedd frndrertia
di aneter of the body portion 513 of the collection device 5. 25 According
to the preferredoddissdi4detf thee demdiory ypoit i bn Sldnsedquenolly, pohei on 513
and the flange 514
collection device 5 can be easily and securely fitted
onto and removed from the holder of the reading unit 1.
The recessed region 540 in the body portion 513 is
10 configured and dimensioned to substantially correspond
to the configuration and dimensions of the outer
surface of the holder 43 of the reading unit 1. As
shown in FIGS. 3 and 8, the body portion 513 is
preferably slightly tapered on its inner surface
15 surrounding the recessed region 540. The taper is such
that the body portion 513 possesses a smaller internal
diameter adjacent the end surface 542 and a larger
internal diameter remote from the end surface 542.
In this way, the collection device 5 can be securely
20 mounted on the holder 43 of the reading unit 1 despite
differences between the outer diameter. or configuration
of the holdér 43 of the reading unit 1 and the internal
diameter of the body portion 513 of the collection
device 5.
25 According to the preferred embodiment, the bottom

portion 511, the body portion 513 and the flange 514

are integrally formed as one unit, although they may



are integrally forned as one unit, although they may 2 7 OCT 2M4 337 0b® 2004
separately forned and assenbled to one another. Further, although the tip
end 52 is fornmed integrally wth the bottom portion 511, they may al so be
separately formed and connected to one another. 5 A hole or passage 520
that is open at both ends extends through gthe body nenber 5 from one end
to the opposite end. The hole 520 defines a capillary tube specinen flow
path for drawing a liquid specinen or sanple by capillary action fromthe
tip end 52 towards 10 the recessed regi on 540 of the body portion 513. The

hol'e 520 eXtend%es‘élé?a%Ftiea;:%ﬂ ¥ RAREMN S UHerdPLdd 8o (G HPElies3. The
hol e 520 opens to a specinmen flow in port 523 at the tip end 52 and opens

to a speci men FhownH, RAthowgh adicdasly die yecasseskhiedi DicddPaniy 15 the
body portion 513. The end surface 542 of the body nenber 51 defines a body

surface that suiignadheandt tdn grAx:iadiwlly thepaig) yals®onbé he speci nen
flowout port 527. As nentioned above, the test paper 53 is secured 20 to
a seating porti eepakateflly Hforaed surd agenrietad tdeondoaiyotimeber 51. The
test paper 53, which is generally circular in shape as seen in FIGS. 9 and
10, is adapted to bed dJurhe ext ipagiage 370 oulyht fisi epenrabohdthgeqdsg. ,
adhesi ve bonding). In particular, the test paper 53 is 25 secured to the
seating portionSXEensks tthaeoayah e RAY drenhrr odirerendes &1d gfo gthe

plurality of ) . .
opposite end. The hole 520 defines a capillary tube

specimen flow path for drawing a liquid specimen or
sample by capillary action from the tip end 52 towards
10 the recessed region 540 of the body portion 513. The
hole 520 extends substantially perpendicular to the
test paper 53. The hole 520 opens to a specimen flow-
in port 523 at the tip end 52 and opens to a specimen
flow-out port 527 adjacent the recessed region 540 of
15 the body portion 513. The end surface 542 of the body
member 51 defines a body surface that surrounds and
extends radially outwardly from the specimen flow-out
port 527.
As mentioned above, the test paper 53 is secured
20 to a seating portion 512 of the end surface 542 of the
body member 51. The test paper 53, which is generally
circular in shape as seen in FIGS. 9 and 10, is adapted
to be secured in place through fusion or bonding (e.g.,
adhesive bonding). 1In particular, the test paper 53 is
25 secured to the seating portion 512 of the end surface
of the body member 51 at a plurality of

circumferentially spaced apart securement locations 534



citcunferentially spaced apart securenent |ocations 534 2 7 OCT 2004 14

di sposed about the outer periphery of the test paper 53 as seen i FIOGT 2004
10. When secured to the body nenber 51 in this nmanner, a vent area 544 is
defined between each pair of adjacent securenent |ocations 534. Thus, when
5 the test paper 53 is secured to the bady ygnber 51, a plurality of
circunferentially spaced apart vent areas 544 are provided between the end
surface 542 of the body nenber 51. In this way, when a |liquid specinmen is
being drawn into the passage 520 by capillary action 10 during use of the

device, air is I twee gggr 3 d Q?e ug §ace
542 of the body%rﬁr%%d/%g%dfmy ort?u%%g éﬁ%p}gre So§4E?QB§/é§€C€I’ ng 5%he
test paper 53 tqd hedpdh nerberiel byhdsiOtupid 89henéVEoPNEemBert §€
test paper 53 can be supported or 15 fixed to the body nenber 51 in a

stabl e nmanner and, tfifis Qe ENCE WintiNgesa r 544 ei §aQS £ dHed t e tpéoh NBa¢RN Of
the test paper 53 (e.g., curve, distortion, waviness or the like) is

prevented to theyslhy dRcdjdedet redaiteméyt bodat hoapr 8adi ngThés | ehéhqui d
specinmen. 20 As shown in FIG 3, a portion of the end surface 542 of the
body nenbér 51 ithe ecssisquhper del | e securexiutar tijapbsdy beémeen $he &nd
surface 542 and the test paper. This gap 54 helps facilitate the fl ow of
the |iquid specimisrrakidiniof oircemigyentiahly | $pated28papecvarh araahes

the flow out port 527 of the passage 520. In this way, the Iiguid speci men
is 544 are provided between the end surface 542 of the

body member 51. In this way, when a liquid specimen is
being drawn into the passage 520 by capillary action

10 during use of the device, air is able to vent between
the test paper 53 and the end surface 542 of the body
member 51 by way of the vent areas 544. By securing
the test paper 53 to the body member 51 by fusion or
adhesive bonding, the test paper 53 can be supported or

15 fixed to the body member 51 in a stable manner and the
occurrence of undesirable gaps due to deformation of
the test paper 53 (e.g., curve, distortion, waviness or
the like) is prevented to thereby facilitate relatively
smooth spreading of the liguid specimen.

20 As shown in FIG. 3, a portion of the end surface
542 of the body member 51 is recessed to define an
annular gap 54 between the end surface 542 and the
test paper. This gap 54 helps facilitate the flow of
the liquid specimen radially outwardly as the liquid

25 specimen reaqhes the flow-out port 527 of the
passage 520. In this way, the liquid specimen is

advantageously spread out by capillary action over



advant ageousl y spread out by capillary action over 7 0 C T 20D4 15 Qﬁ
test paper 53 in a rather rapid and snooth manner. Al though the de p fzm‘
the gap 54 can be dinensioned in a manner that is best suited to

achieving the aforenentioned function, it is preferred 5 that the depth be
greater than 0.02 mm (average), preferabplydgetween 0.04 nmand 0.4 mm

Wth such a dinensional range, the aforenentioned function of the gap 54
can be effectively perforned. In addition, the depth -of the gap 54 may be
constant or nay vary. 10 An annul ar specinmen reservoir 55 is positioned at

th di al | I f T
Lhe radial Ly UL Gl SUER @ Ul S RNoRlad I 400 Shotlaiut
the sane tine CO”””m‘%%Héﬁﬁﬁ“%ﬂét&Ebéﬁﬁb§4th§T§?%p§$'@§H paD reservoir 55

is located radially inwar seating re n 512 where the test

paper 53 is secyignsi®nde ighd SHdmee Gk ofs thesbagly; teqbes 51. The

annul ar specimen reservoir 55 is designed to restrict the radial outward

flow of the |iquicthisRAGigT8he HireddritSiorasd thend t b J Sperd npre féeoredg
t hrough the passage 520 reaches the flowout port 527 and is drawn

radi al | y sout wardag tthheo dptas Siestoeeacdyr orhdrhe) g rid, (dverade ui d
specinmen will reach the annul ar specinen reservoir 55, and flowinto the
reservoir 55, t ipuref25ddingepweaamited 4 momdndvid iy frur t Hérth asieh |

outwardly beyond the reservoir 55. In this way, the liquid
dimensional range, the aforementioned function of the

gap 54 can be effectively performed. 1In addition, the
depth of the gap 54 may be constant or may vary.
10 An annular specimen reservoir 55 is positioned
at the radially outward circumferential extent of
the gap 54. The annular specimen reservoir 55 is
dimensioned to be deeper than the gap 54 while at the
same time communicating with the gap 54. The specimen
15 reservoir 55 is located radially inwardly of the
seating region 512 where the test paper 53 is secured
to the end surface 542 of the body member 51. The
annular specimen reservoir 55 is designed to restrict
the radial outward flow of the liquid specimen. That
20 is, as the liquid specimen flowing through the passage
520 reaches the flow-out port 527 and is drawn radially
outwardly through assistance from the gap 54, the
liquid specimen will reach the annular specimen
reservoir 55, and flow into the reservoir 55, thus
25 being prevented from flowing further radially outwardly
beyond the reservoir 55. 1In this way, the liquid

specimen will be prevented from flowing into the



specinen will be prevented fromflowng into the 7 OCT 2004 16 seal ?nger 2?0‘
0

region 512 at which the test paper 53 is
t he body nenber.

way of the vent

paper 53 is secured to the end surface 542 of the body nenber 51.

secured to the end surface 542
The liquid specinen will also be prevented from fl ow ng
radi ally outwardly beyond the outer circunference of 5 the test paper by

areas between the attachmgmt regions 544 at which the test

Thus,

even if an excessive quantity of liquid specinen is collected, |eakage of
t he speci nen beyond the outer 10 periphery of the test paper can be

prevented. This
cont am nati on o

a%lagggbyfl%ms 1br g Rhﬁc%{ P cgaeg?slevwi

the t he rea ing unit 1 as a

speci men cont actpRgaRd tadRek Bea AR LML Ofo f ithd GutiPtdtibdr . 15rHe
spacer nmechanismis positioned radially outwardly of the reservoir 55.

a preferred for mlgqldt R eiciyRAt ka1 taes s NRC PraRaia steswnsishsngl  four

spaced apart roun

d protuberances or convex spacers 56. The spacers 56

sult of the liquid

In

can be equal |y spaged 1gpaiitwdlddly eyidHerotal sodtermone anfdiece Asf shown

spacers 56 are designed to ensure that when the collection
device 5 bs nourhed testt papeal tgr wayofoft Hehe reardi regretey ilmetvigen hehend
surface of the reading unit 1 1is spaced fromtest strip 53. Wen the
col l ection 25 detiteshhent megiced o4 vt holiddr theofteste PaRel ngd Hevice 1,

in FIG 8, the

the end face of

10

15

20

25

the hol der 4 contacts the
secured to the end surface 542 of the body member 51.

Thus, even if an excessive quantity of liquid specimen
is collected, leakage of the specimen beyond the outer
periphery of the test paper can be prevented. This
is significant from the standpoint of preventing
contamination of the end of the reading unit 1 as a
result of the liquid specimen contacting and adhering
to the end of the reading unit.

A spacer mechanism is positioned radially
outwardly of the reservoir 55. 1In a preferred form
of the invention, the spacer mechanism consists of
four spaced apart rounded protuberances or convex
spacers 56. The spacers 56 can be equally spaced apart
at 90 intervals from one another. As shown in FIG. 8,
the spacers 56 are designed to ensure that when the
collection device 5 is mdunted on the holder 4 of the
reading device 1, the end surface of the reading unit 1
is spaced from test strip 53. When the collection
device 5 is mounted on the holder 4 of the reading
device 1, the end face of the holder 4 contacts the

spacers 56 to thereby prevent the end face of the



spacers 56 to thereby prevent the end face of the 2 7 OCT 2004 - 17

hol der 4 from contacting the test paper 53 in which the Iliquid sp cf PR 2004
has been absorbed. As illustrated in FIG 8, the axial extent of the
spacers 56 is greater than the thickness of the test paper 53. By virtue

of 5 the spacers 56, the test paper 53 is p{ptected from contacting the
end of the reading unit 1 and soiling or contam nation of the reading unit
t hrough adherence of a portion of the liquid sanple on the reading unit is
prevented. 10 Additionally, the spacers 56 function to nmaintain a constant

separation di st 3G dietialid N @l FAPeIne S5 0% Ahor | 4 Dguay eLETERL 41

and |ight receiving ght neasu por

Consequent |y, nMBaSH iR & He Bt Shalleod On doNiSthODS AS irlwerge%acﬂ

characteristics, Ich are caused by variations in the distance between the

test paper 53 ang.the lwWHE nous Bl Srest 4df apkke | i gt e F8C8E Vi B0gpbgPEAL 42
of the light nmeasuring portion 4, are mnimzed. "~ This results™in inproved

nmeasur ement accyhagy thD A ShdE gk RLES. t8s©, paper endl, of sy heifitneepdl 52

of the body nenber 51 defines a specinmen flowin end portion 521 while the
opposite end of te dpgrerd 2, tHe thes bogypernderiSlpdetéaesdatrsprci men
flowout end portion 525. The free end face of the specinen flowin 25 end
portion 521 is poowagsding tthea epdove 6. rdddingroove b2&ndxsendsng or
perpendicularly to the axis of the
contamination of the reading unit through adherence of
a portion of the liquid sample on the reading unit is
prevented.
10 Additionally, the spacers 56 function to maintain
a constant separation distance between the test paper
53 and the luminous element 41 and light receiving
element 42 of the light measuring portion 4.
Consequently, measurement errors due to deviations
15 in the optical characteristics, which are caused by
variations in the distance between the test paper 53
and the luminous element 41 and light receiving element
42 of the light measuring portion 4, are minimized.
This results in improved measurement accuracy.
20 As shown in FIGS. 3-5, one end of the tip end 52
of the body member 51 defines a specimen flow-in end
portion 521 while the opposite end of the tip end 52
of the body member 51 defines a specimen flow-out end
portion 525. The free end face of the specimen flow-in
25 end portion 521 is provided with a groove 522. The

groove 522 extends perpendicularly to the axis of the

passage 520 and extends between the outer peripheral



passage 520 and extends between the outer peripheral 2 7 OCT 2M4 18
surface of the tip end 52 and the pass age 520. Thus, both ends of 2hdCT 2004
groove 522 open to the outer peripheral surface of the tip end 52. The
groove 522 is designed to facilitate liquid 5 specinmen flowinto the
passage 520. Wen, for purposes of obtalnirg a speci nen of bl ood for
exanple, the end face of the specinen flowin end portion 521 of the tip
end 52 of the body nenber 51 is brought into contact wth the surface of

an individual's finger or the Iike 10 as shown in FIG 12, the groove 522

hel ps prevent therfRassage 10 diipPrahecoin 4yl clirggesssdga semner t hat
m ght otherw se occur in the absence of the groove 522." Thus, the supply

of blood or ot hahusi,qWdtsamdse off HHEIGrddwee PPE3 agpernto tthé heutest paper
53 can be 15 snoothly carried out. Wth reference to FIG 6, assum ng that
the total circyperdphridal dwride off tttee grovend222with respect to the
passage 520 is LI and assum ng also that the internal dianeter (internal
di aneter in the vicinthy gfo@fe t 122 specideehgh¢dved nfpoilibaBe biguhd
passage 520 is dl, the circunferential length LI and the entire internal
circunferéntial spacgmerp fflowfintme e PRSI S0 ef ihadny £X i BRYPEHRS
follow ng expression (1). LI <2 dl x 50% (1) 25 By designing the groove
522 and the pas$®dg@BAIning shtSRIGiNeRe Ibr Gofexppraep L, EhR WPdrt of

suction . i . )
face of the specimen flow-in end portion 521 of the tip

end 52 of the body member 51 is brought into contact
with the surface of an individual’s finger or the like

10 as shown in FIG. 12, the groove 522 helps prevent the
passage 520 from becoming clogged in a manner that
might otherwise occur in the absence of the groove 522.
Thus, the supply of blood or other liquid sample
through the passage and to the test paper 53 can be

15 smoothly carried out.

With reference to FIG. 6, assuming that the total
circumferential length of the groove 522 with respect
to the passage 520 is L; and assuming also that the
internal diameter (internal diameter in the vicinity of

20 the specimen flow-in port 523) of the passage 520 is
dj, the circumferential length L; and the entire
internal circumferential length 2 d; of the passage 520
preferably satisfy the following expression (I).

Ly < 2d; X 50% (I)

25 By designing the groove 522 and the passage 520 to
satisfy the foregoing expression, the start of suction

of the specimen (i.e., the start of flow of the




of the specinen (i.e., the start of flow of the 2 7 OCT 2M4 19 specin?n

I nto the passage 520 by capillary action) can be achieved rapidlyzdh&C 2004
snoothly. The depth Pl of the groove 522 is preferably selected based on,
for exanple, skin conditions. 5 The depth Pl is typically and preferably
greater than 0.1 nm preferably between_0.2gmmand 1.8 nm |f the depth
Pl is too small (i.e., if the groove 5322 is excessively shallow,
transport or novenent of the specinmen such as bl ood through the groove 522
may 10 becone insufficient if the pressure to the skinis too large. It is

to be understood. _that [ I £ onl , o)

characteristi cs% sersegié?éar{]elﬂﬁﬁﬁhet e %ér%%vgggz%a&ggg%?gg%s%?l@% ré%j £9"t hose

shown in the 153@%3@H55J4éug55&d1$]gﬁﬁ?gﬁgogﬁl%he col l ection device does
: .

not require that the end face "of e specl nmen | owin end portion 521 of

the tip end 52 of_themngdaepggnﬁfro§1tﬁgk§rggggag§zmﬁghpggge§gbmyto obtain
a sanple or specinen, variations on the illustrated construction 20 can be

enpl oyed. For exuTddted pdssdlony fr ospampse, S2Rinayoheitooned radial ly
(for exanple in a cross shape pattern) around the specinen flowin port
523 of the passHge &sirlorp paisal tygbicml ipeapdsprgbeb2Bly Agreaeari th&hGS. 3
and 8, the specinen flowout 25 end portion 525 of the tip end 52 of the
body nmenber 51 Ghas ram prpte fighatyl pdretwmenhd ch proanddes8 ansl i ghf the

depth Py is too small (i.e., if the groove 5322 is
excessively shallow), transport or movement of the
specimen such as blood through the groove 522 may

10 become insufficient if the pressure to the skin is
too large.

It is to be understood that the shape, number,
positioning and other characteristics associated with
the groove 522 are not restricted to those shown in the

15 drawing figures. If the use of the collection device
does not require that the end face of the specimen
flow-in end portion 521 of the tip end 52 of the body
member 51 make contact with the skin to obtain a sample
or specimen, variations on the illustrated construction

20 can be employed. For example, a plurality of grooves
522 may be formed radially (for example in a cross
shape pattern) around the specimen flow-in port 523
of the passage 520 or parallel on the passage 520.

As seen in FIGS. 3 and 8, the specimen flow-out

25 end portion 525 of the tip end 52 of the body member 51
has a protruding portion which protrudes a slight

distance axially towards the recessed region 540 of



di stance axially towards the recessed region 540 of 2 7 OCT 2M4 ZozgtBET 2004
body nmenber 51 as conpared to the adjacent recess defining the gap 54.

Thus, the gap 54 is bounded on its radially inner end by this protruding
portion. The test paper 53 contacts the end face of this 5 protruding
portion as seen in FIGS. 3 and 8. A radialdJy extending groove 526 is
provided in the end face of this protruding portion to conmunicate the
passage 520 with the gap 54. Thus, both ends of the groove 526 open to the
gap 54. 10 By virtue of this groove 526, the |iquid specinmen passing

t hrough t he pas e.520 i s able .0 sprea Iy f S | hen

fl ow out port 5%’?’% r?rog%gﬁ“e %ﬁeer gsrlooavsg '%Zg?al%ﬁ \;@c{]e ﬁp% 4%#%}?%]2&%%;
spreading of t j &0 el y t hg,d & s Fourdded N4, the
spreadi ng of thlea%ﬁﬁgﬁ‘lq{ specilbtr?ﬁ I's per osr'rreh%‘ S‘%&? y asnd ruel atively

uni formy, thus ;NI iithe PEHE WP IE G AlEi e aseFefen of the
characteristic lbeing neaSQEed. Wth ref%rence to FIG.Ig? assum ng that the

total 20 circunfgy Qfetétag»alpmgtﬂ Fordtrtowrkrendifdde @f oglyes 526 with

respect to the passage 520 is L2 and assuming also that the internal
di amet er 6i nt er plothAimiepdrt idiha s/ iween tin F1ae Speed ngen fAow out port
527) of the passage 520 is d2, the circunferential length L2 and 25 the

entire internal madiaiifyeresttendird? gfodie 26 sy eprd2ident ef mr tlivd yesdt i sfy
the follow ng expression (I1).
face of this protruding portion to communicate the

passage 520 with the gap 54. Thus, both ends of the
groove 526 open to the gap 54.

10 By virtue of this groove 526, the liquid specimen
passing through the passage 520 is able to spread
outwardly from the specimen flow-out port 527 through
the groove 526. This helps facilitate the spreading
of the specimen outwardly over the test paper 53.

15 Thus, the spreading of the liquid specimen is performed
rapidly and relatively uniformly, thus contributing to
achieving an accurate measurement of the characteristic
being measured.

With reference to FIG. 7, assuming that the total

20 circumferential length of the boundary of the groove
526 with respect to the passage 520 is Lj and assuming
also that the internal diameter (internal diameter in
the vicinity of the specimen flow-out port 527) of the
passage 520 is dj, the circumferential.length L, and

25 the entire internal circumference 2 dy of the passage
520 preferably satisfy the following expression (II).

Ly < 2 dy X 50%  (II)



L2 < 2 d2 X 50%(11) 2 7 OCT 2W 21 By designing the groove 526 PWdOﬁP
passage 520 to satisfy the foregoing expression, diffusion and spreadiﬁ@"
of the Iiquid specinen flowing out fromthe specinen flow out port 527 of

t he passage 520 can be 5 achieved rapidly and snoothly. The shape and

| ocation of the groove 526 is not |imted#p that showmn in FIGS. 3, 7 and

8. For exanple, it is possible to forma plurality of radially extending

grooves 526 (for exanple in a cross shape) 10 around the specinmen fl ow out

port 527 of the passage 520 or in parallel on the passage 520. During use

of the present inven é&ﬁﬁ%}‘%@r}% Ay %]%M\;@tg—% egnd ntﬁéepagﬁﬁ?é heogi p end

52 of the blood coll vite IS aced adj acent the i d sanple 15

to be collected ¢ s@tidtyothd rfyPaybiinylicsightds Son f | dpEFUs ivheseypon the
liquid sanple is drawn up into the passage 520 by capillary action and

supplied to thesgresidipRpef The Thiepdid edpesd ibranBI &6 if @ Vel ageromf thde
passage 520 is on the order of about 0.2 M 2.0 mm 20 preferably about 0.5
m1.0 M | f tk@ddimmalowliarnetmirtofs2he padsageasS@ige S5200cimrige,
transportation of the liquid specinmen by capillary action may becone
difficult5 On tlehieved mapldly andemonthlnl di aneter of the passage 520
is too small, 25 the speed at which the |iquid specinen flows through the
passage 520 may be ths|sdvptdndyloeauioe @f the groove 526 is not

limited to that shown in FIGS. 3, 7 and 8. For
example, it is possible to form a plurality of radially
extending grooves 526 (for example in a cross shape)

10 around the specimen flow-out port 527 of the passage
520 or in parallel on the passage 520.

During use of the present invention as generally
illustrated in FIG. 12, the tip end 52 of the blood
collection device is placed adjacent the liquid sample

15 to be collected (e.g., blood from an individual’s
finger), whereupon the liquid sample is drawn up into
the passage 520 by capillary action and supplied to the
test paper 53. The internal diameter (average) of the
passage 520 is on the order of about 0.2 mm-2.0 mm,

20 preferably about 0.5 mm-1.0 mm. If the internal
diameter of the passage 520 is too large,
transportation of the liquid specimen by capillary
action may become difficult. On the other hand, if
the internal diameter of the passage 520 is too small,

25 the speed at which the liquid specimen flows through
the passage 520 may be too slow and may require an

excessively long time to supply a sufficient amount



excessively long tinme to supply a sufficient anount 2 7 OCT 2004 22 of
the liquid sanple to the test paper 53. The internal dianmeter or 27 0CT 2504
cross-section of the passage 520 nay be constant along the length of the
passage 520 or may vary. The overall length of 5 the passage 520 between

t he opposite open ends is preferably in the range of about 1 nm5 mm nore
preferably in the range of about 2 mMm4 nm Zhe body nenber 51, including
the tip end 52 and the body portion 513, is forned of rigid material 10
having a specified stiffness. The rigid material includes acrylic resin,

pol ystyrene, polyethyl ene, .polypraopylene, hard polyvinylidene chloride,
pol ycar bonat e, ? t¥r‘§t Bn}lqur’réit i%’(?}%;‘-leatt& s test rpapewi Sest er,

1oy or pol yror bend 68 WitSHNRE dieiintan G S0t seatcbian g1t et
that “has been f obadoFa o 20a il HE AR LS AN GG hSERIEI TG and
Spreadi ng Lne || SHepESsRRRC TN AR Yt 2 ML R T BrRlopueh 2
bl aamn treatment - ogEoa atschangs ey S ot RSy 25
radiation and thprefkeab0f by apel Yangel @FEIM e 12 mitl's AE Fehlve agent,

wat er - sol ubl e silicone,
preferably in the range of about 2 mm-4 mm.

The body member 51, including the tip end 52 and
the body portion 513, is formed of rigid material

10 having a specified stiffness. The rigid material
includes acrylic resin, polystyrene, polyethylene,
polypropylene, hard polyvinylidene chloride,
polycarbonate, poly methyl methacrylate, ABS resin,
polyester, polyphenylene sulfide (PPS), polyamide,

15 polyimide, polyacetal, polymer alloy or polymer bend or
the like, containing at least one of the aforementioned
substances, and the like. Of these substances, a
substance that has been found to be particularly
suitable for introducing and spreading the liquid

20 specimen rapidly is a hydrophilic material such as
acrylic resin or hydrophilically treated material.

The hydrophilic treatment can be carried out by
physical activation treatment such as plasma treatment,
glow discharge, corona discharge, ultraviolet ray

25 radiation and the like, or by applying (coating)

a surface active agent, water-soluble silicone,

hydroxypropyl cellulose, polyethylene glycols,



hydr oxypropyl cellul ose, polyethylene glycols, 2 7 0 CT 20% 23 27 0CT 204
pol ypropyl ene glycols or the like. The test paper 53 carries reagent.
(colored reagent) by soaking in a carrier capable of absorbing specinen.
This carrier is preferably conposed of a 5 porous filmor sheet-1ike porous
medium that is capable of absorbing thgli%ﬁiq_specinen. Exanpl es i ncl ude
unwoven cl oth, woven cloth, drawn sheet or e like. \Wen the present
invention is used to obtain a blood specinen, the porous filmpreferably
has a porosity 10 capable of filtering red blood cells in the blood. The
reagent is appropriately sel ect.ed dependi n the characteristic(s) or
conponent (s) of PEMHHO ilc?neszﬂ”}ﬁ’lc@qtsg Ye ﬂg%gﬁlﬂg% (e.g., blood sugar (I 2avel
in a blood specinen) C e t er | 1d rier made
'%}heéscs%%uyalspoenrt hvﬁ%er“gg%ﬂl%g feéﬁ%wr géo. ord

of a porous film in e reage acts Wwth oxygen in

the atmosphere 3s a3 ittyé)a'édsq(in%iﬂa%e d&PELEPa b ehpd by SRgCi Men

is spread over th per 53 so that the specimnen receiving 20 Side is

covered with the3Ragid¥EN, THial da&&qtélom§agt&é>€erm resmess @b £l ¥ because
oxygen in the atrosphere is supplied fromthe detecting side. Because the

porous il m hapodkaud GSilny xRt Ofi Kd | p&Foug niedidh ogght CeS | Sapablde
bl ood, coloring condition can be detected 25 w thout renoving the specinen
or its filteredofompeting reck dliepr Cedpecien). Examples include
unwoven cloth, woven cloth, drawn sheet or the like.
When the present invention is used to obtain a blood
specimen, the porous film preferably has a porosity
10 capable of filtering red blood cells in the blood.
The reagent is appropriately selected depending upon
the characteristic(s) or component(s) of the liquid
sample to be measured (e.g., blood sugar level in a
blood specimen).
15 Because the test paper includes a carrier made
of a porous film, in the situation where the reagent
reacts with oxygen in the atmosphere as a medium like
oxidase reaction, even after the specimen is spread
over the test paper 53 so that the specimen receiving
20 side is covered with the specimen, that reaction can be
progressed rapidly because oxygen in the atmosphere is
supplied from the detecting side. Because the porous
film has a porosity capable of filtering red blood
cells in the blood, coloring condition can be detected
25 without removing the specimen or its filtered component

(red blood cell, etc.).

Although the material forming the porous film can



Al though the material forning the porous filmcan 2 7 OCT 24 inQluder s
material fromthe polyester group, polyam de group, polyolefin group,

pol ysul fone, cellulose and the |ike, because it is soaked with water
solution in which reagent is dissolved or it filters blood 5 corpuscles
upon neasurenent, materials having hydrophphic_characteristics or a
hydrophically treated material is preferred. The hydrophilic treatnent can
be perforned in the sanme way descri bed above with respect to the body
menber. 10 Wen the quuid speci men col l ection device is used to obtain a

f Dbl ood nt Kk f
ig:ghggzegt ofoo*Qﬁi%i $€§ %%£Og$§039§83§01¥83% EPﬁgs Ih@cose ®oxi dase
GD) , 'd h
4-am ho b noanty pyr?? RPGLEEHT vooBar Ry bt Fb%%r%%;t‘ ‘ﬁ%fo%ﬁﬁé.“ﬁe "
Addi tional ly, dependi e ONbedhgs8EaEUEENMEBEKEAMIRENvatil g%iuk@BhUde a

substance which reacts wth bl ood conponents such as ascorbate oxidase,

al cohol oxi dase, i §hwhesh er@hgent dasedasgo2Vetiher! ikesiagdreobobbag agent
(coloring reagent) like nentioned previously. Further, that reagent nmay

cont ai n a Puf f ercegensc beis hupsn amphsapbabathbunbeeribllsi hat’ange under st ood
that the types and conponents of the reagent are not limted to those
descri bed above.hy@boghtl pe eskatactheehstdnsabsoai hydrophiaapadyt trehaed
construction and configuration of the test paper 53,

material is preferred. The hydrophilic treatment can

be performed in the same way described above with

respect to the body member.

10 When the liquid specimen collection device is used
to obtain a specimen of blood, the reagent to be soaked
in the porous film for measurement of, for example,
the blood sugar level includes glucose oxidase (GOD),
peroxidase (POD) and coloring agent (céloring reagent)

15 such as 4-amino aminoantipyrine, N-ethylN-(2-hydroxy-3-
sulfopropyl)-m-toluidine. Additionally, depending on
the measurement component, it may include a substance
which reacts with blood components such as ascorbate
oxidase, alcohol oxidase, cholesterol oxidase and

20 the like, and coloring agent (coloring reagent) like
mentioned previously. Further, that reagent may
contain a buffer agent such as a phosphate buffer.

It is to be understood that the types and components of
the reagent are not limited to those described above.

25 The present invention also involves a particular

construction and configuration of the test paper 53,

the details of which are best seen from FIGS. 8-11.



the details of which are best seen fromFIGS. B-11. 2 7 CCT 2M4 25

Al t hough the shape of the test paper 53 is preferably circular, t&4t0CT 2004
papers having ot her shapes such as oval, square, rectangle, dianond,
triangl e, hexagon, octagon or the like can be used. 5 In the case of a
circular test paper 53, the outside diametpey af the test paper 53 is
preferably on the order of about 2 mm 10 mm nore preferably about 4 nm7
nm The thickness of the test paper 53 can be in the range of about 0.02
mm 1.0 mm preferably about 10 0.05 mm 0.4 nm The test paper 53 is

provi ded i {h 2 ;o8 nd Qe AR Glly Sabends 99; 6 opyeKe PRty on o

pr ot uberance 53 at ‘extends o of the plane "of e test 53.7 When

the test paper 23 dchimuntde Indrd hea vy SHERSE s Regef shbie podyvarTher

51 as seen in FIGS. 3 and 8, the protuberance 531 extends or protrudes
towards the passr@re)0.redtdiygd), tditamdred ghtr Dinglé pl nexagen , obctdigon
prot uberance 531 1s not ‘restricted to any specific dinension, the

pr ot uber ance 20 cBkhes lurkef exaablhe digedisi oned so that it extends or
protrudes into the passage 520 (i.e., the protuberance 531 extends beyond
the protradi ng porti dmn dfhe hmasedyf arembecubdri beshi papéheSdyobhe 526 i s
formed), thereby being located in the specinen flow out port 527. 25 The
hei ght of the pamtsisieassasseraf tthe trRsorrapee D3 de? prefdoably. op

mm 1.0 mm preferably about
the order of about 2 mm-10 mm, more preferably about

4 mm-7 mm. The thickness of the test paper 53 can be
in the range of about 0.02 mm-1.0 mm, preferably about
10 0.05 mm-0.4 mm.

The test paper 53 is provided with a centrally
located and axially extending convex portion or
protuberance 531 that extends out of the plane of
the test paper 53. When the test paper 53 is mounted

15 on the end surface 542 of the body member 51 as seen
in FIGS. 3 and 8, the protuberance 531 extends or
protrudes towards the passage 520. Although the
height or axial extent of the protuberance 531 is not
restricted to any specific dimension, the protuberance

20 531 is preferably dimensioned so that it extends or
protrudes into the passage 520 (i.e., the protuberance
531 extends beyond the protruding portion of the body
member 51 in which the groove 526 is formed), thereby
being located in the specimen flow-out port 527.

25 The height of the protuberance 531 can thus be on
the order of about 0.02 mm-1.0 mm, preferably about

0.05 mm-0.4 mm.



0.05 Mm0.4 mm 2 7 OCT 2W 26 The shape and outer dinension of WhﬁCT
protuberance 531 is preferably the sanme as or smaller than the 1ntern

di aneter of the passage 520 at the specinmen flow out port 527. The shape,
di rensions and other 5 characteristics of the protuberance 531 are not
limted by the foregoing, and are preferabjy appropriately selected
dependi ng upon, for exanple, the cross- sectional shape and di nensi ons of
t he passage 520. The protuberance 531 inparts advantageous 10
characteristics to the test paper 53 fromthe standpoint of facilitating

the supply of the |iqgyd sﬁé’ﬁ@!&&n& %&@@rtﬁﬁﬁ\eﬂﬁ%ﬁ 3%: tﬁgagléi)%}lbg¥a}ﬁl:@t ue

of the protuberance 531, liquid specinen in the passage 5 I rst

contacts the tesfy Pqpﬁrp&@faﬁlf}? HOt SDRE AR ot Os 311 ¥hi ERaRr €herably.
extends into the specimen flowout port 527 which neans that the liquid

speci men is ragifierridiPRliftbtdr tde d1est pRePLGe 5820 TRE tRStspapehen3 i S
al so provided with an axially extending annular convex portion or

prot uberance 53Z% 1% Wit pqartotgames The t fitapared theégsiong andt beher

pr ot uberance 531. This annul ar protuberance 532 is positioned radially
out war dl y 5of t hehzardatadt st iooatel]l the gpubenberand8153 andre sndt spométied
adj acent the outer circunference of the test paper 53. The end portion 25
of the protuberdralBsXarequisidi caredl are tpeefpeabhenappesprvatelgs when

the test strip 53 is nounted on the
selected depending upon, for example, the cross-

sectional shape and dimensions of the passage 520.
The protuberance 531 imparts advantageous
10 characteristics to the test paper 53 from the
standpoint of facilitating the supply of the liquid
sample to the test paper 53. That is, by virtue of the
protuberance 531, liquid specimen in the passage 520
first contacts the test paper 53 at the protuberance
15 531 which preferably extends into the specimen flow-out
port 527 which means that the liquid specimen is
rapidly supplied to the test paper 53.
The test paper 53 is also provided with an axially
extending annular convex portion or protuberance 532
20 which protrudes in the same direction as the
protuberance 531. This annular protuberance 532 is
positioned radially outwardly of the centrally located
protuberance 531, and is disposed adjacent the outer
circumference of the test paper 53. The end portion
25 of the protuberance 532 is positioned in the specimen
reservoir 55 when the test strip 53 is mounted on the

end surface 542 of the body member 51 as seen in




end surface 542 of the body nenber 51 as seen in 2 7 OCT 2W 27, FIGS. 3
and 8. The annul ar protuberance 532 is adapted to restrict the dh?ﬂﬁﬁdzmg
spreading of the liquid specinmen on the test paper 53. Consequently,
excess liquid 5 specinen is prevented fromflow ng out beyond the annul ar
protuberance 532 towards the outer periphery, of the test strip. The outer
di aneter of the annul ar protuberance 532 is not restricted to any
particular value, although it 10 is preferred that the outer dianeter of

t he annul ar protuberance 532 be 60% 95% of the outside diameter of the
test paper 53, QQH; rg§Q%%$I§ 70% 90% of the outside dianeter of the test
paper 53. It is ‘préeterte hat the width of the 15 annul ar protuberance 532

be on the order of abﬁHéh?g%gﬁ?ﬁgﬁéoguggkagegfggab&g %Babggdr%%ge of about

0.05 M O0-5 nm The heig annul ar prot dbéerance can be about

0.02 Mm 1.0 nm fgéﬁf%%plﬂhérbﬁ€W%r&an?%§ ifgoyk EhQSlgH?gS4F§EE}%%PThe

shape and di nensi ons .g., dianeter, hel ght an t he

annul ar pr ot ubergiGend 3ees € Paper aPP! OPEbALBLYALL 5t 8dcdgReNdzgqon the
shape and other characteristics of the body nenber 51. The hem spheri cal

prot uberance 53Isputtlidie D piteFenSd PESbMbEL 8RERgS33tCBAYBAdS @haed by
enbossing (e.g., by pressing the bottomend of the test paper 53 through
annular protuberance 532 towards the outer periphery
of the test strip.
The outer diameter of the annular protuberance 532
is not restricted to any particular value, although it

10 is preferred that the outer diameter of the annular
protuberance 532 be 60%-95% of the outside diameter
of the test paper 53, and preferably 70%-90% of the
outside diameter of the test paper 53.

It is preferred that the width of the

15 annular protuberance 532 be on the order of about
0.03 mm-1.0 mm, preferably in the range of about
0.05 mm-0.5 mm. The height of the annular protuberance
532 can be about 0.02 mm-1.0 mm, preferably in the
range of about 0.05 mm-0.4 mm.

20 The shape and dimensions (e.g., diameter, width,
height and the like) of the annular protuberance 532
can be appropriately selected depending on the shape
and other characteristics of the body member 51.

The hemispherical protuberance 531 and the annular

25 protuberance 532 can be formed by embossing (e.g., by

pressing the bottom end of the test paper 53 through

use of a punch) or cutting out.



use of a punch) or cutting out. 2 7 OCT 2M4 28 As shown in FIGS7 9k}, !
the external circunference of the test paper 53 is provided with a fixiﬁg
portion 533 that serves as the region at which the test paper is secured
to the body nmenber 51. The fixing portion 5 533 is |located radially
outwardly of the annul ar convex portion-532g As described above, the test
paper 53 is fixed to the seating portion 512 of the body nenber 51 at
this fixing portion 533 by fusion or adhesive bonding. 10 . FIG 12
illustrates one way in which the specinmen collection device of the present

invention can be usedys SY5RhYinrid€. CcODiexttRE ERLESALINE i 3chhe8Pence
specinen. As shown in FIG 12, an individual's finger or other portion of

the body is piergredid ttbsd Gapxangl eis apddvi@sd! witn al EQWiagsgaJ:’ci@ﬂDunt
(e.g., 2-6 1) of blood 18 to flowto the surface of the skin. The speci nen
col l ection devi &35 tmtrmaetwss (s tie hogien 40 whithethegbéstepapeirng
portion 4 of the reading apparatus 1, and the end face of the specinmen 20
flowin end portisosdiireat tdethe foady BEmbérthe. corhecfiringepbeeidni s
brought into contact with or close proximty to the skin. The bl ood 18
fromthe 5finger53¥kachepadedpeadiehly| ontvargby tof28hehannghart bengyenove
522 and is drawn by capillary action along 25 the passage 520 towards the
test paper 53. BN e blAodHascribed s akevsel Yhar hefti BeBerh23paSsage

520
fixed to the seating portion 512 of the body member 51

at this fixing portion 533 by fusion or adhesive
bonding.

10 - FIG. 12 illustrates one way in which the specimen
collection device of the present invention can be used,
namely in the context of collecting a blood specimen.
As shown in FIG. 12, an individual’s finger or other
portion of the body is pierced with, for example, a

15 needle to allow a small amount (e.g., 2—6 ul) of blood
18 to flow to the surface of the skin.

The specimen collection device 5 is mounted on
the holder 43 of the light measuring portion 4 of the
reading apparatus 1, and the end face of the specimen

20 flow-in end portion 521 at the tip end 52 of the
collection device 5 is brought into contact with or
close proximity to the skin. The blood 18 from the
finger reaches the specimen flow-in port 523 through
the groove 522 and is drawn by capillary action along

25 the passage 520 towards the test paper 53. Because
the blood 18 is effectively drawn into the passage 520

from open side portions of the groove 522, the blood is



from open side portions of the groove 522, the blood is 2 7 OCT 2M4 29

not excessively spread over the skin or |ost when the end face of2 T HIETt pgos
end 52 of the body nenber 51 is placed against or in very close proximty
to the skin. Blood flow ng through the passage 520 and reaching 5 the
speci men flow out port 527 cones into copntagy with the convex portion 531
of the test paper 53 where a portion is absorbed by the test paper 53 and
a portion flows radially outwardly through the groove 526 and al ong the
body surface defined by the end surface 542 10 of the body menber 51. The

portion 1 abeaibe it Tl "parad BR¥F PR SRA GF, 108 PRen cheg,”

aper In the vicinity o € gap 5

whi | e another poid ofndes SPreRd €86 dhdiyso oyEvend! hhgwéﬁlbébes@uasr
circunference of the test 15 paper 53. Wth absorptidon and spreadi ng of

bl ood by the tesi)faRerafBinPardi Cith ardyyabseset peBxifithetovihbNskynof the
protuberance 531, an additional absorptive force is generated in the
passage 520 so that Bleed £ddwhRgCohtblighushy @aseageoBandandnged@hing

supplied to the test paper 53. Thus, by constructing the specinen
collecti o5 devitde ispeciomnahtevwit pbetpb2Zenbmenvéntbonpnihen wihb
anount of blood 18 fromwhich a specinen or sanple is to be collected is
rel atively smal |the irontrepdpennios hévepfhehestebt pappki 84 wberheat est
T 3 O on is abaorbed by ‘the’ test' paper 53 and & poction
flows radially outwardly through the groove 526 and
along the body surface defined by the end surface 542
10 of the body member 51. The blood flowing outwardly
through the groove 526 reaches the gap 54 and a portion
is absorbed by the test paper 53 in the vicinity of
the gap 54 while another portion is spread radially
outwardly toward the outer circumference of the test
15 paper 53. With absorption and spreading of blood by
the test paper 53, particularly absorption in the
vicinity of the protuberance 531, an additional
absorptive force is generated in the passage 520 so
that blood can be continuously drawn towards and
20 supplied to the test paper 53.

Thus, by constructing the specimen collection
device in accordance with the present invention, when
the amount of blood 18 from which a specimen or sample
is to be collected is relatively small, the blood can

25 nevertheless be supplied to the test paper 53 without
waste. On the other hand, if the amount of blood 18

from which a specimen or sample is to be collected is



from which a specinen or sanple is to be collected is 2 7 OCT 2W 23P
| arge -so that an excessive anmount thereof is supplied to the test paﬁ@? 2004
53, the excess blood is deposited in the specinen reservoir 55, thus

preventing outward flow of the bl ood beyond the outer circunference of the

test 5 paper 53. The outward flow of bl ood hgyond the outer

ci rcunf erence

of the test paper 53 is also prevented by the annul ar protuberance 532 on
the test paper 53. Therefore, blood is prevented from | eaking out beyond
the edge of the test paper 53 and soiling the end 10 surface 542 of the

mai n body 51, thys-s0Setifiat hdh eidstiobt aNBARHT LRErBOEL i @NspRided
surroundi ng portions of the reading unit 1 do not becone dirtied through

adherence of bl ad.tHS BeseSphdper BRSULREEBRcEESUb1 S0ddUsi A8psHRERAUEHT
Further, when the
speci men col | eciidspeyimen SréSe hSPOSBH, athes psevehbengi SEtQEr_d fll_ow |
SO there Is Ittle
safety risk. Ongef ttiee dpleeadi bgyoid btlvedootver thectmférpaperob3th20test

uses of the reading unit are not 15 adversely affected.

contam nation or infection of personnel is reduced and

conpleted, a target conponent in the blood (e.g., glucose)

reacts with the

reagent carried papanesiestTheoaperwagdsblowarfabiopdr beyondprheenttdr
dependi ng on the anmount of the target conponent. By neasuring the
intensity of th& FeshRERFRRee Bf oFhdytehE P2BeHf 8PchBndi BT AEEASAD t he

the annu

in the bl

god S

amount of the target. conpopent (e.g., bl ood gar | evel
Ty &7 protiber 33

10

15

20

25

ar p ance 5 on the test paper 5
Therefore, blood is prevented from leaking out beyond
the edge of the test paper 53 and soiling the end
surface 542 of the main body 51, thus ensuring that
the light measuring portion 4 and surrounding portions
of the reading unit 1 do not become dirtied through
adherence of blood. As a result, measurement results
during subsequent uses of the reading unit are not
adversely affected. Further, when the specimen
collection device 5 is disposed after use, the risk of
contamination or infection of personnel is reduced and
so there is little safety risk.

Once the spreading of blood over the test paper 53
is completed, a target component in the blood (e.g.,
glucose) reacts with the reagent carried by the test
paper 53 so that a color is represented depending on
the amount of the target component. By measuring
the intensity of the represented color by the
aforementioned method, the amount of the target

component (e.g., blood sugar level) in the blood is

determined. Because red blood cells and the like in



determ ned. Because red blood cells and the like in 2 7 OCT 31 the bl ood
are filtered and captured in the gap 54, they do not adversely aRfle@€Tta@
measur enent of color represented on the test paper 53. As described above,
t hrough use of the collection 5 device 5 according to the present

I nvention, blood can be supplied and spreag over the test paper 53 rapidly
and reliably by a sinple operation regardl e % of the anount of blood 18
present on the skin. Thus, nmeasurenment errors do not often occur, thereby
10 contributing to inprovenent of the measurenent accuracy. Further, the

| i f I I h
|gte$$;hgpog f?dﬁﬁqﬁﬁg %$q¥8%o¥h{t%$eglae 62¥ﬁ3¥§ e&PL%he nggﬁﬁge onb t he
educed of ol mSEBdRS A0S SRS EM Y P eBH o AnacupRESEERERE' leclEapt
I nvention Ca”t“%%ﬁﬁé%éﬁ%e&"%ﬁ {RL {QgFFthggtbgn of a blood specinmen, but

ot her types of specl nens or exanple, urine, |ynph,

cerebrospinal 20 [ ul s aééefﬁbéadaﬁsbsr EhEblgh B8EY ol S ol Wrighed

and concentrated fluids thereof. Furthef, onponent to be neasured in
the specigren WBdexbfc@'@%é@f@'m&h%e’éhérﬁre%h‘é @ﬁbentleheabuebaecan

al cohol, inorganic ion such as sodium 25 henogl obin and t he
Accordlng to thep@resepl iédvend i opreddeospecti@ntest paper 53 rapldly
and reliably by a simple operation regardless of
the amount of blood 18 present on the skin. Thus,
measurement errors do not often occur, thereby
10 contributing to improvement of the measurement
accuracy. Further, the collection of a liquid sample
or specimen involves little human intervention from
the standpoint of placing the specimen or sample on
the test strip and so errors associated with human
15 involvement tend to be reduced or eliminated.

The specimen collection device of the present
invention can be used not only for the collection of
a blood specimen, but other types of liquid specimens
as well. For example, urine, lymph, cerebrospinal

20 fluid, saliva and other similar body fluids, or diluted
and concentrated fluids thereof.

Further, the component to be measured in the
specimen may be albuminoid, cholestero, uric acid,
creatinine, alcohol, inorganic ion such as sodium,

25 hemoglobin and the like.

According to the present invention, the specimen

collection device and the reading unit on which the



coll ection device and the reading unit on which the OCT 32 device is
mounted permt a relatively rapid and reliable collection of a dést ped 204
speci nen, regardless of the type and quantity of the specinen, the
collection position or the collection nethod, while 5 also permtting
realization of accurate neasurenment resultgy Further, the specinen
collection device is easy to handle, particularly wth respect to
attachment and detachnment of the tip with respect to the reading 10
apparatus. An appropriate nounting condition of the specinen collection

devi ce on the regdyige UM Im5aRe08 p@BhALNE] E28LLYA00 Lolially and in a

manner that is desi gned to avol asuring errors a viations in

measured resul t spgiiga Do | EHL POEE O b@agcaéél&@eavggfe'cp Gheh f}fegh%l@é\é' ce on
the reading unit. Further, contam nation or soil thé feading unit

due to some of the spectype deeoguagtadpebedthe sphe ifRadi RGeUnit is
avoi ded, and a high degree of safety is possible. 20 The principl es,

preferred enmbodi ¢ehl scaben npoest ioh Opethki 6610kcthionpmesdidid,i whenki on have
been described in the foregoing specification. However, the invention
which is ifitendedlso berpiotengedeatizaetohoolfieacensiateetheasuriemened to t he
particul ar 25 enbodi nents descri bed. Further, the enbodi nents described
herein are to beresghteled as illustrative
Further, the specimen collection device is easy
to handle, particularly with respect to attachment
and detachment of the tip with respect to the reading
10 apparatus. An appropriate mounting condition of the
specimen collection device on the reading unit can be
obtained easily and reliably and in a manner that is
designed to avoid measuring errors and deviations in
measured results due to improper or inaccurate mounting
15 of the device on the reading unit.
Further, contamination or soiling'of the reading
unit due to some of the specimen becoming adhered to
the reading unit is avoided, and a high degree of
safety is possible.
20 The principles, preferred embodiments and modes
of operation of the present invention have been
described in the foregoing specification. However,
the invention which is intended to be protected is
not to be construed as limited to the particular
25 embodiments described. Further, the embodiments

described herein are to be regarded as illustrative

rather than restrictive. Variations and changes may



rather than restrictive. Variations and changes may 27 OCT 204 33 ?q%ﬁ
by ot hers, and equival ents enpl oyed, w thout departing fromthe SpIrIF

the present invention. Accordingly, it is expressly intended that all such
variations, changes and equival ents whichsfall within the spirit and scope
of the s invention be enbraced thereby. This application is a divisional
of SG 9704709-6. 2 7 OCT 2004 34 CLAIMS 1. A test paper for permtting
measurenent of a characteristic of a liquid 5 specinmen, the test paper

bei ng arran inali UId | | ection devjce haV|n
a hol e defi ﬂagge?)gpcﬁﬁ%%r %ﬂg&%uv gY%‘a/v ﬂ}%?d?ﬁam Eqmﬁéﬁép'”
consi sting E bIoo absorﬁt on nenber for absorblng a |liquid specinen,
the blood & g’t?rB'ﬁSSH IVERERN.c ACEoidingly, Ik isrxRiessly intanded that gl sticbod
absorption nenber o being porous and the bl ood absorption nenber

possessi ng yafiatignssighpagemiand aduialéents avhictafall withintibe ispiit andescope gidié i on,
the center portion of the blood absorption nenber axially protruding at
its center poention benembeacd thetémn out of said plane, defining a recess
at the rear of the protruded center portion , the protruded center portion
bei ng arranged to extend or protrude towards a said 15 hole to facilitate
the supply of a said liquid specimen through the hole to the test paper
when t he te i | speci men col | ection

devi ce. 2. i?woé'éﬁrcghépqgg%r'@gl bghgfsé Eﬁdﬂ]@% ‘wherein the test paper is
circul ar and 20 |ncludes an axially extendlng annul ar protuberance
extendi ng around an outer circunferential portion of the test paper, said
annul ar protuberance extending out of the plane of the test paper, said
annul ar protuberance being | ocated



radial ly outwardly of the axially protruding portion |ocated at thez ?edttregom
portion of the test paper. 25 -

34

CLAIMS

1. A test paper for permitting measurement of a characteristic of a liquid

5  specimen, the test paper being arranged to be mounted in a liquid specimen
collection device having a hole defining a capillary tube specimen flow path, the
test paper consisting of:

a blood absorption member for absorbing a liquid specimen, the blood

absorption member carrying a chromatic reagent, the blood absorption member

10 being porous and the blood absorption member possessing a flat shape which
lies in a plane and having a center portion, the center portion of the blood
absorption member axially protruding at its center portion in one direction out of
said plane, defining a recess at the rear of the protruded center portion , the
protruded center portion being arranged to extend or protrude towards a said

15 hole to facilitate the supply of a said liquid specimen thfough the hole to the test
paper when the test paper is mounted in a said liquid specimen collection

device.

2. A test paper as recited in claim 1, wherein the test paper is circular and
20 includes an axially extending annular protuberance extending around an outer
circumferential portion of the test paper, said annular protuberance extending
out of the plane of the test paper, said annular protuberance being located
radially outwardly of the axially protruding portion located at the center portion

of the test paper.

25



