-, e3e0%p, z6T0~i2 7 OC T 2004 -1- TITLE OF THE I NVENTI ON LI QUI D SﬁgC&%ﬁy
COLLECTI ON DEVI CE BACKGROUND OF THE | NVENTI ON Known net hods for riﬁb a
conponent or 5 characteristic in a liquid sanple, for exanple the bl ood
“sugar level in a blood or urine sanple, involve the use of a test stri“

having a nmeasurenent portion to which is to Pe applied the Iu Mwﬁmwﬁmm @mto
be tested. In use, the test stripis held at”its tip and bro

contact with the liquid sanple. In the case of test strips that aneies
designed to neasure the level of sugar in an individual's blood, a needle

is used to pierce or prick the individual's fiqﬂﬁg to thereby draw a bl ood
sanple. The test strip 15 1is thenTHFE§%§H'ﬂﬁFb §NQQRﬂH to cause the test

o1 000 saml e on L1008D SeBerueRl or BT S St ¢ mocause (hi o

techni que requires significant Q 6@NB|5?n¥QE ?BQEthbﬁa"y only 20

results in a small sanple of bl oo Of "purposes of analysis, it sonetines

happens that the bl oog spPhed t | d fegAeasur ement
portion of the test s?(rl P. #eg%gtfe%q%o%%%no%%ﬁ é‘c rt(l)ses what is 25

referred tg as acqapalch@nt situke inta0aniqy i FmARY, oo hatamS1 leghgned to
coll ect a sanple of blood which is absorbed by a test strip that is nounted

on the device. p14ol Fuhaz0Qdvel? inMhe HIBEE & NGt LHESs Snp ISP ENke body
havi ng a hol e extendi ng bet ween opposite ends of the body. The test strip

is nounted on a sheuh@er ofNG RSNG NI et inlg kodyedsufanenta pdowion to
passageway between the test strip 5 and the body. A vent passageway is
formed in the boéhiahd iconmmuiec atpgsl itete fHeovl ippsishgevmylev td hdetested.

at nosphere. During use, the tip of the body is brought into contact with a
sanpl e of bl ood, Ini Mise,hdhs do e trimdridvhals tat o tHe ad oroughle body
by 10 capillary action and flowing into the flow passageway. As the bl ood
flows thralgh t hdnke sontadte widdy el liigwid FaMB Ry passageway, air in the

hol e and the flow passageway is vented through the vent %agsagemaé. As the
bl ood flows into the AiTbaERRRY, te3t i StaEPS LR bedr By eRtIRGY: Qi p.

merearter, (e deu St U, 20 USRI Lo SELETTATLI0 %10,
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 applied 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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-Thi's known capillary tube reagent format device is susceptible of_qgftalh
di sadvant ages and drawbacks. 20 In one respect, the device requiﬂes t hat
the body be forned with a vent passageway. This neans that the nold used to
“formthe body nust be appropriately designed to produce the vent passageway
whi ch increases the cost and conplexity of the nold, particularly in 25
light of the fact that the vent passageway ndist-be quite small in size to
avoid what the patent refers to as undue evaporative cooling. In addition,
t he 2 7 OCT 200 - 3 configuration of the tip end of the device nmay nake
it difficult to effect a snooth flow of blood into the hole in the body.

Al so, when the dehecdeivicepintdddes a rteachspaden tddadyriheyine aldw ked
characteristics of 5 the collected sanple on the test strip, the reader my
becone soil ed or eztendingabedtwiepent ppoisdiried ezwisplod drhe hwdwest Bhe igest
Further, the configuration of the test strip is not well suited to
facilitating abs8tpiPodsofornsel 68d as&heud der) engNMSRE NG omMeE §IMVENTI ON | n

light of the foregoing, a need exist for a |liquid specinen collection

devi ce that doesPREY %@qéPFé‘ PoikeM BRssadse ntbep}'éges%{bgﬁkﬁ/ RP L TR 1
during use_of the device 5 It would also be desirable to,provide a liquid
speci men col | ect Paﬂ &b‘?i E’é’%iyn whi YR @3S SRR Fam egqrgm?deaftﬂ 1P %0l e to

flowinto the collection device.from.t | i Qui d_speci r.Ge. need

al so exists for gogﬁ’qﬁi"@ Sﬁgﬁuﬁé‘ﬁ%scgﬁeecﬁ%% p@%vﬁaﬁf%ﬁ %}%’I
suscepti bl e of sqQill [..con )s i t Jreasird ] i

nmeasur ement of t%l(‘a:ln g P%é'éa 'cotr?%orpﬁgﬁ uo%’ch%z;r acte rid.sfsig:cr?elpﬁﬂ{ _eu%l gﬁ%‘;&t
sanpl e. Accordingnk@ Tg@)“ﬁt@(ﬁseﬁt&:}i Wi S I1Bdd, 3Aapacidmisad | ection

device that is adapted to be nmounted on"a reading unit which neasures a
characteristic ohednly @HathnS RECitHRbUGIC I tHEhAHAdY the? bodFrby00 - 4
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



-menber having a recessed portion at one end for receiving the reg%ﬁ& %]dt
and a specinen introduction portion at the opposite end for plac 4
adj acent a liquid specinen, with the body nmenber being provided 5 with a
“hol e 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 specinmen introduction portion and Thed second end of the hole opens
into the recessed portion. The body 10 nenber al so has a body surface that
surrounds and extends outwardly fromthe second end of the hole. A test
paper carrying a chromatic reagent and having oppositely located first and
second surfaces ¢enfbanragient Rifnthee tipcesde@ipdhe Mevdca mabdRKSenber

with the 15 first surface of the test paper facing the y surface so that
a |iquid speci nehti ALfE4GHEY Rt BEEREHE §mPP éqﬂwr &g) gﬂd’qq d‘n&%ﬁ‘e
capillary action throygh the capillary tube |liquid eci men fl ow pajh

t owar ds t he secohatﬂﬁnﬂgo?;h?heoa I'e §|Jr§°coﬁ’?‘§6‘t 3*‘%(93%‘)’&&3 dﬁpé‘}ouné%c} on
Accordi ng to anot her _aspe of, the i.nvention, .a_liguid _speci col |l ection
device that is nﬁuﬁ?agﬁg gheadfégaf“ﬁﬁeuﬁhe \%r‘ﬁsc reﬁ‘g%sh%rrea%%ae charac eo‘railpsti c
of a liquid speciyen.i L RLQV Ay t finlng a
capi llary ?ube s%ggi cn%g(i%#g\%apgtaﬂggé?ﬁg?%gx&g% 3%3%}1 e%%p%%sﬁ%& s of
the body menber gpdohRakoii3eQPBR BbnRAlndRds: HP& RN ifuide e Qgns at
a tip end of_theggoay ﬁeo e? t hat ig 2ﬁ OCTt§BO4_- ggﬁgbsifﬁg%able

adj acent a |iqui @hép_ﬁé's%'eﬁterF.' NFLRENEI)J thie donFuigh reREGETRIE itHe tdiet
hol e while the opposite end of the hole opens at a body surface of the body
whi ch surrounds gegipxienastoweldr ¢y tiedonid facdpdasiting aabmit idre dbl e.
The tip end of the body nenber has an end surface and an outer peripheral
surface with a gthevelbedngappdei.ded in the end surface of the tip end of

t he body nenber. The groove extends between the outer peripheral surface of
the tip ehd and the 10 hole in t BIMYBRY OFMTHE (INVENTIAN ate the fl ow of
liquid specinmen into the passage. A test paper carrying a chromatic reagent
and havi ng opposi t el y Inoddigdd faf é?h&arf@me@ﬂh%‘%‘g exisfpufRed® on t he
body menmber with_the first surface of the test paper 15 facing the bod
surface of the bddfuignBeecdgiem goldactd@ary d§ydGadhatnt IR i TRB

hole at the tip end flqoqws by capillary action along the capillary tube
liquid speci men EPGW%&PI’? E&nér g’?"tthé’ya@ﬁ?@ﬁ"faé' é:r?dq’aﬁﬁg: c,aolrf‘{)a‘lc“ll"s“{%eusteest
paper. 20 Anotherfaﬁﬁgct of. the invention involves a |iquid specinen

t

col l ection devic®& F?véggbted to be nounted on a reading unit which

reasures. gochar aster| td Gl diihch SRESEIRN & ) Ugasy suboghy sEgter

provided Wth a hole defining a capi 25 specimen flow path that
ext ends between Qgg%iknte% @da Rft il A dTEBI&h @M ﬁﬁ'@tlicglfd&)eélaxﬁélémt h
oay

ends, with one end of the hole opening at a tip end of the 2 7 CCT
200 - 6 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



-menber that is positionable adjacent a |iquid specinen for introduc) pgrt g
| i qui d specinen into the hole and the opposite end of the hole opening at a
body 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 located first and second surfaces is secured to the body
menber with the first surface of the test'pdﬁer'facing the body surface of
t he body nmenber so that a liquid specinmen 10 introduced into the hole at
the tip end flows by capillary action along the capillary tube |iquid

speci nmen flow path towards the opposite end and contacts the test paper.
The test paper imembedrBaviBgt ReIBEEYSRENPErtiona al g @nf F%paced apart
15 securenent |ocations along a peripheral portion of the test er., wth
gaps bei ng | ocat EBCB&VIBEntEE| Be8AL nFe it Endnd Poé&ﬁq&m?qthQﬁﬁﬁgi TG ai r
is permtted to flow,during,lLiquid specinen flow along the capillary. tube
li quid speci men PPERIBR: AT §5e|ﬁP8886$8aﬁ8§ WCEh P %ﬁﬁﬁﬁnkfﬁFﬁﬁ%¥“§§5%ct of
t he invention, a,liguid [ aen ecgtio Vi J 4 Qﬁﬁfﬁ be
nounted on a reaa%ﬁglanfie\%ﬁi‘%“gﬁ’n&gga gglea%gg@r gn%?ng?hécﬁof a igiuélcg

speci men i gcl “deéftﬁgbgd}{o ”H‘é&iﬂ&ﬂé‘nge@a il sy Aeigd i i | 1 ary

t ube 25 speci nen w path that ext s bétween-opposite ends of the body

member and that iggtﬁp%ﬁa%t igob?eﬁnﬁ% ggpb@i%qy_erl@&fpédﬁefiwte £@pening at a
tip end of the body 2 7 OCT 200 nenbér that "is positionable adjacent a

l'iquid speci men f@konhAt ERAYCT NEheh e ilrisGUicghds RET itHRN Holled dgendhale @ the
opposite end of the hole opening at a body surface of the body which
surrounds and exkpadsmeut WateoukrdmnS poit ieppesid arendearforidienblef A t est
paper carrying a chromatic reagent is secured to the nmain body adjacent the
opposite end of the holle. opeast dsttopaher resgwsed gedtdiarh arThexikady
extendi ng and generally centrally | ocated protuberance that is aligned with
10 the hol@ in tmembedyaksebdasse besly $unfqeied tywdcismrrqundodndd into
the hole at the tip end flows by capillary action along the capillary tube
liquid speci men PK&ERNES ﬁtltt@me\fﬁiﬁé' O kS isae Ay &dd tqfeﬂ}ﬂjp%re t he

| i qui d speci nen contacts the protuherance of 15 the test %ﬁﬁ% and, i s

absorbed into thd test PAPSL CATEYiMeR SFOMAF BRAg T3 ves a
Speci on.  The. t SOPERAISFIHndREASE Tatd ABLGEh SHHRSCT of° ALHTETRg o
and possesses a HERGLA 15 FRC SRRk POt Cbntier orttq Sp TSR b S ERe
i ons obP of CRATBIARCEr e clf (BN P Y OB MY,

provided with ansgnRyaar PNAlGHILT Hper et ABHdidd® e Siole at
circunferential portion of the test paper. 2 7 CCT 2004 g _ BRIEF

DESCRI PTI ON OF TidkeSEVRRAL eWdEWE ds BYE JRAWING Flda t foni Stlacqagh i ehe
cross-sectional view of a liquid specinmen collection device and readi ng
unit according teajpid lpresabed Mventiidspecimen 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



-5 ~FIG 2 is a longitudinal cross-sectional view of the reading unit shown
in FIG 1; FIG 3 is an enlarged cross-sectional view of the |iquid27 0CT 2004
speci nen col | ection device shown in FIG 1; FIG 4 is a perspective view of
"the sanple 10 introduction portion of the liquid specinen collection

device; FIG 5 is a perspective view of the Specinen fl ow out side of the

| i qui d speci nen collection device of the presenT invention; 15 FIG 6 is a
top end view and a side view of the sanple introduction portion of the

i quid specinen collection device; FIG 7 is an end view of the sanple
flowout side of the liquid specinmen collection device; 20 FIG 8 is a
cross-sectional Peswtienaiie [adjdcendpeeilicich| IR iRgn JERF cEN HRAL@ENSN
the reading unit; FIG, 9 is a perspective view of the test paper that is
attached to the thguild®decisRasingn dtvFrpicke wkike G?hgogﬁ’go%lb‘?an
view of the test paper, shown in FIG 9 nounted, on the end surface of the
body member: FI Genfh ofs thehede anans il &ikRAnsy (f%s‘i’g the 7b‘3i??f 20p _

O Tulper oot PSR Bl e Ry e o b
[[lustratign of Lhe TNl Holds! NGe PAH I8 AROBSEY kb & | RS
e of the present

attached I irquid specinen collection devi I nvent1 on.

DETAI LED DESCRI PRON A ST dJVEWH Q@ Ui aien sonansh dedatise asseri at ed
with the liquid specinen collection device of the present 10 invention and
the reading unit gwigrddoMd Weilie drditided 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 oppbsitely
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
specimeﬁ 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



-speci men col l ection device is used are described below in the cont xtQﬁ¥
collecting a blood sanple for neasuring the blood sugar- | evel in tEg o deP4
sanple. However, it is to be understood that the liquid 15 specinen

“coll ection device and a reading unit can be used in connection with the

col l'ection of liquid sanples other than blood and the neasurenent of
characteristics other than bl ood sugar level.” As seen in FIG 1, the
present invention includes 20 the conbination of a |iquid specinen
collection device or tip 5 and a reading unit 1. Generally speaking, as

nel udes a gener ANTPE TR |1 BG8 KHAP oA JEFRRT 11 LABLA. SRETIBSPer
dovice 5 i's adaptF CONFPARGG 0TI T GE T PR ahHE BAF CROTS. &Bor bed
adapted Lo be T ofdVIRBPIRA SPhh Ehfhols En R 28 0n SR Tri FsH N
of the col 1 ect od T5 it Fekht ) FIEGo T CaM e 2o RS P EABRTF BEoR ©

sample). Ag seen genesaldyidd SlPod thdensfadi NG ¢85t Japoe! ¥888y@ng
measuring portion 4 for effecting neasurenent of the desired characteristic

of the Iiquid sanplchmhderd efbdyerthcandl h@eingroppys ceedby ITbeat@dmeassti ng
portion 4 of the reading unit 1 i1ncludes a |lumnous elenent 41 that emts

i ght and a |ightandesaond sleferds 4Ps s¥henrédeto eable ngodypi metbes wiithed
on, the lum nous elenent 41 emts a light beam Wth the collection device
5 containing a |ithe df ilfs ts paor fece nofintleel best hpapet déaciiBg the bpdt
emtted fromthe lum nous element 41 is irradiated onto the test paper 53
and is then refl entethdmoki athe rkedy veenbgrise thahtarbiauidngperénent 42,
wher eupon photoel ectric conversion is carried out. The |ight 20 receiving
el ement 420out putintrpdurgdgintgnthe chelesapbnbhagtip end g%ﬂﬁtbﬁf recei ved
l'ight and that signal_ is anplified. Then, that applified signal  is
converted to a mﬁj&%ﬂl%ﬁXﬁﬁﬁt%ﬂﬂrﬁ%ﬁ%go¥h%nC¢PE££BH¥eFPQ? hguid i nputted

to a control neans 10, in whi ch the desired characteristi,c . 9., blood
sugar level) is c%ﬁ?ﬁﬂ%ﬁ%dggaﬁdPﬁ? gt e ?atg?o?gaoﬁﬁg?hgngpaﬁgtion

P00 e Cor SRR e T PAPEE! | PECHbEE, PobBaiE SO, (o,
one timne diSposth?1H§§'bga?lméﬁbeﬁfé€ra 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



-a single use, the collection device is to be thrown 5 away. The bagly gggmigf
51 includes a body portion 513 and a tip end 52. The tip end 52 is
generally frustoconically shaped. During use of the collection device, the
“tip end 52 of the body nenber 51 is adapted to be brought into contact with
a liquid sanple or specinen 10 (e.g., blood), wth the liquid specinen
being drawn up into the tip end 52 by capillFary action where it then
contacts and is absorbed by the test paper 53 so that the specinmen is
spread over the test paper 53. The tip end 52 of the body nenber 51 thus
serves as the 15 specinen introduction portion of the body nenber. As shown
in nore detail membe® tdhat He mRpitianahlsadirsenfesa ol Houid ppPef RSB 13
which is adapted to support the collection device 5 on the hol der 43 of the
reading unit 1. fPxe ind@Pdsrimp e 3 iqnidFrRRCHSD 1RERsERY ?%g?oﬁn%40 of

t he body nmenber 51, with the botto f the recessed region 540 defining a
porti onyof the &h@ Qvgﬁ%é%@%fo Fé‘%dh‘gl%%%rr‘l%q.agl %%?é%fs?ﬁta:%ﬁg
surface 542 of the hod nber, forns_a seating,regi 1 UE] t he
Cost paper 59 t O e RRALAaH Ao tiTe Sl SREeRaE SuibeR g EER, qoe
a bottomportion.511. The bo orfi (s al J 1 ingl ( OCT
2004 - 12% raiji ;Ilﬁ/ oﬁﬁ%%lrtaﬁ Sé/rbclprclt”a%:!t%ge g‘k\iu ar %F%%%gvg%ﬁggrb%%gﬁléﬂ of the

body porti on Fe@t&%&%{‘é‘%éé £0i 925 edfedl | £59EnE Idaf HNBEAPNS as a
gri pping portion on whic

an 1 ndividual's finger can rest when the 5

col | ection devi dénf I{HEbIPi i s pavyedehsonbise hohdeted8 phpehe
reading unit 1. nsequently, the collection device 5 can be easily and

securely fitted i@gﬂr@sﬂ{hé&ﬁpﬂ@@ & ok L AE]1 pobgeen@fnghendegdhagalidiyt 1. The
recessed region 540 in the body portion 513 is 10 configured and

di nensi oned to ddis@tipllocaosd esponabépahbe thati garalignednaithnensi ons
of the outer surface of the holder 43 of the reading unit 1. As shown in
FIGS. 3 amd 8, tiie hosle pomttlon Bddyisepbefesabtiat| aghiypidappeedmen its

i nner surface 15 surroundi ng the recessed region 540. The taper is such
that the body poittordidsd postestee hokenpteEhentéPngnddfaR¥EePYadj acent
the end surface 542 and a larger internal dianeter rennbe itonLthe end
surface 542. |n qapklleyy agkien| pLergohh@etrRPLlEaEyntBREsLLANER, 20

ted on the hol der 43 of th di it, 1 despite diff t
The out el di anmetBFSC HReB R PG PAFh ohBR=eE G| BEPORS CBr oFc CFa iindotn & 1

525 Accor di ng WHPTREBF of LEPLA SRBHHNRENEONERE BoEDBERGr L PER BT, One
body por t]i.§n 513t}?endtée9€ {)laSengeagéd'is absorbed into the test paper.
A further aspect of the invention involves a test
paper for permitting measurement of a Eharacteristic
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.



-are integrally fornmed as one unit, although they may 2 7 OCT 200 7-0Ctr3 200k e
separately forned and assenbled to one another. Further, although the tip
end 52 is fornmed integrally with the bottom portion 511, they may al so be
"separately forned and connected to one another. 5 A hole or passage 520
that is open at both ends extends through the body nenber 5 fromone end to
the opposite end. The hole 520 defines a Taf!lary tube specimen 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 hole
520 extends substantially perpendicular to the test paper 53. The hole 520
opens to a speci MBRIEEFOWMESGRIRTERS QF THE: SEVERAG BCDEWHODHERE PRAWING
speci men flow out port 527 adjacent the recessed region 540 of 15 the body
portion 513. The end E&ffadeissz prridalpedpssanestionadefiifss of pody
surface that surrounds and extends radially outwardly fromthe specinen
flow out port 52¥ianddnERerdmen SPIGECLiRE Ce¥ichafdd Feaddinddfidd 20 to a

seating portion 512 of the end surface 542 of the body nenber 51. The test
paper 53, whi ch RSCQEALR] F9 EhPcBFESeNt JRYFEt3®™Seen in FIGS. 9 and 10,

[ dapted_to b [ I th h, .f usi bondi . R
adhos: ve bondi ng) . | nTGrt Podrar. B REN Papar5s Te0s el d £ he
seating portion_@ﬁ% QEaEQ58GQQi§UEB%%% qf, %q%rquy menber 51 at a plurality

of circunferentialTy sSpaced apart securénent |'ocdtions 534 2 7 OCT 2004 -

14 disposed about thergutear jperindlemaRfed Re-dsdsls RANINDS vAiew &8 ke FI G
10. When secured to the body nenber 51 i'n this manner, a vent area 544 is

defined between @@gh_iaaispeefiméelj 202Nkctaow aRllcd @iWwrons 334. Tihus, when
5 the test paper 53 is secured to the body nenber 51, a plurality of

circunferentially spagad.aparits \4eperdyper iSA4 ety Uil degieen the end
surface 542 of the body nenber 51. In this way, when a liquid specinen is
bei ng drawp i nt oihbeopassdgn pd@thyncafi ither \l iaetiidors p@ ishemi g lse tifort he
device, air is able to vent between the test paper 53 and the end surface
542 of the body demiiee;51 by way of the vent areas 544. By securing the
test paper 53 to the body nenber 51 by fusion or adhesive bonding, the test
paper 53 can be suppoF&d & iF5 & ipexFRastie @Y mhifdie FPSHineyt hipw-
manner and the occurrence of undesirabl e gaps due t%tdeforna i on of fhe

test paper 53 (e©8t, sigevef &het digudd SRRFINELs CHLLaE Ik Gevice, Rvent ed

to thereby facilihgte reIatiV%&y smoot h spreading of the |iquid specinen.
20 As shown in FF@2 Bregepb dnyR™Sid e end surface 542 of the body menber

Che test Laper. This GAG-5 e o YRR aeot i 1l TS thesl 1 O e ™
sort 27 of 1 he paibARe EsFlhc b WD SRTHAIAERE Kb g | o out
advant ageousl y sgggqgcgqbnbﬁegq@é;lary action over
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



-2 7 OCT 200 - 15 the test paper 53 in a rather rapid and snmooth gnOET .2004
Al t hough the depth of 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), preferably between 0.04
mmand 0.4 mm Wth such a dinmensional rangge, the aforenentioned function
of the gap 54 can be effectively perforned.” In addition, the depth of the
gap 54 may be constant or may vary. 10 An annul ar specinmen reservoir 55 is
positioned at the radially outward circunferential extent of the gap 54.
The annul ar specinen reservoir 55 is dinensioned tqQ. b de$ﬁ§r h " t he gap
54 while at theP3RAE tRKENCAARDEI EBE AFSHICR dHESyd) =4 * Iéstp'e i'fen 15

reservoir 55 is |ocated radially inwardl f .the.,seati i 2 where
the test paper B8t Wit cG%@dlﬁéﬁﬁﬁéggﬁ8n¥3%f§®§ §ﬁﬁgégﬁgﬁgﬁgggﬁjﬁénber 51
The annul ar speci f | rqser%pir 55 is designed to restrict the radial
outward flow of OPHEPEGUARYspeci men. That 20 is, as the |iquid specimen

flowing through the p3%eaqs 340 fPAANRE difift PO KNP HdniRa! Gd snglravn

radially outwardly t igh“assi stance fromthe gap 54, the liquid specinen

will reach the agaulghsSRasigRRpERIMON: 1D I hidmddtDiddR [ eser voi ¢
r

55, thus 25 being prevente flowmng further radially outwardly beyond
the reservoir S3pebRpfh g$oi@kctlifh ldedtice Yreainepmiddndeipravendred from
flowng into the 2 7 OCT 200 - 16 seating region 512 at which the test
paper 53 is secured to thsgendr.eorbESeRSHPION OheTHBAYNWENBEON The |iquid
specinen will also be prevented fromflowing radially outwardly beyond the
outer circunference ahe fiderumst grapaietryilmyassod hated withetkebet ween
the attachnent regions 544 at which the test paper 53 is secured to the end
surface 542 of tHeutedyspeeritem 5ol Igntsioreday ide of e RI*fLYuant ity of
l'iquid specinmen is collected, |eakage of the specimen beyond the oq$er 10
peri pher 0of t he nvesit igapand dmeergndingtwrit hih jwhienthe chiqu3%om t he
st andpoi nt of preventing contam nation of the end of the reading unjt 1 as
a result of the spjepimens sl gt Ihtdet iR %w%%%e?ﬁgg%%cf e‘gnﬁe%‘?wt he
reading unit. 15 A spacer nechanismjs positio radially o rdly of the
reservoir 55. | WecaM&Ert & ‘iﬂi]ﬁ{g"—’r’h‘?/e?-.{}? ?l?élt%aem%%%cgéilvanechani sm

consi sts of four ssggtejgtﬂjaaa}{%/ %r]goggcggsd% grotil%gégtnflggtgé ﬁngﬁ?)s(s r gers 56.

The spacers 56 C art Interva m one

another . As shoyp, iy, Bl G 8,54 e, S90GekSe B0 006 £t ORd §oq@ugure that

when the col | ect1Of devi ce I's nounted on t hol der 4 of fhe reading

device 1,he e f ddhei s eaghPicdNihd lai fes@asgduhLONTARSt Strip
53. Mhen¥ﬁhe coﬁﬁg%#?%%¥§g9%%¢?§é 5@?% nount ed on the h%lder 4 of the

readi ng device he tge®nth f@senedt ibe Wothethd eoDlactsohhefspageid 56 to
t hereby prevent the end face of the 2 T ocr 200
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.



-- 17 holder 4 fromcontacting the test paper 53 in which the |iquiglyz ocT 2004
speci nen 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 protected from contacting
the end of the reading unit 1 and soiling or contanlnatlon of the reading
unit through adherence of a portion of the ﬁqu|d sanpl e on the reading

unit is prevented. 10 Additionally, the spacers 56 function to maintain a
const ant separation di stance between the test paper 53 and the | um nous

el ement 41 and |i receiving el ement 42 of the |jght peasuyrin ortion 4.
Consequent | y, neﬁgﬁréﬁéﬁﬁcéﬁPﬁrgeﬂ&éeté déVﬁ%ﬁQMig?E¥qq199u?§) QQéﬂablY

characteristics, which are caused_by v rlatlo S |n i.st ance, bet ween t he
test paper 53 anﬂot‘ﬁéepuﬁf‘nﬁrg? g‘P& 43laé"nd: gﬂﬁ FFa ent 42 of

Lﬁishlgﬂén?‘eiiﬂfjbﬁ?y"‘l ' BechsRiing At s’ %efgﬁﬁeﬁié*%' AL o
O e, 200 e S HASAGA AL et ol Qﬂ*?iﬁbi@ e

f 1 ow out e%d porﬁ( 52%10-8&35 qréd,é‘laclq, of g Ram flowin 25 end
portion 521 is provirdéd w th éﬁBove 522. The groove 522 ext ends

perpendicularly to th%sa@e%rp etr{te:m age PRP. and end ersisd heg Weeit t he
out er peri pheral (? surface of the tip end 52 and the

passage 520. ThU&ncllﬂﬁléselad&e&fsdﬁlmqgrpml\mﬁm azen éffddeiroyt er peri pheral
surface of the tip end 52. The groove 522 is designed to facilitate liquid
5 speci men fl ow meas uretemas odfge e lesdiesyd dharguirquoisasi ofo Dtk ni igu &d
speci nen of blood for exanple, the end face of the specinen flowin end
portion 521 of tsample eodlsetefd tl:he tihed yc lelresdri 31 devigeught TR o cont act
with the surface of an individual's finger or the like 10 as shown in FIG
12, the giBove 5measanisgppersion He qfashfyrEabing gt ecbm gl wdYged in a
manner that m ght otherw se occur in the absence o~f the groove, 522. Thus,
the supply of bl Godusrineuseclemanty Sadiat 9Ridiint iFt AR Hel T to the

test paper 53 can be 15 snoothl ied out. Wth reference to FIG 6,
assum ng that th&eCOYLNG regl‘ﬁ?f‘%}tea{%r al W*b‘?m‘bt‘ﬂ‘%fr% DF oWt 522 i th

respect to the p ssa ge; 920 Its'het anidnoalisssu nngefra_zoﬁt that, & hgrrefné}ﬁ N am.

di ameter (interna eI TS he speci OW-1n port
nt er nal t?ﬁ?i‘.ﬁ?@ﬁ%ﬁ e %@%ﬁé*@%&f'ff%‘%er%%ﬁ%%i@%ﬁpre Sy eatisty”
the folloWend eXRessith bdupdeld orf te nofdes 143 25cRY I’f@l‘lg%rﬁgtfs@&
groove 527 and t K& passage 5
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 receivea light and that
sigﬁal 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.



-satisfy the foregoi ng expression, the start of suction of the speciﬂqu 2004
(i.e., the start of flow of the 2 ~ 00 2~~ - 19 specinen into e
passage 520 by capillary action) can be achieved rapidly and snoothly. The
“depth P1 of the groove 522 is preferably sel ected based on, for exanple,
skin conditions. 5 The depth Pl is typicalhﬁ1and preferably greater than
0.1 mm preferably between 0.2 mmand 1.8 Lyf the depth Pl is too smal
(i.e., if the groove 5322 is excessively shallow), transport or novenent of
t he speci nen such as bl ood through the groove 522 nmay 10 becone
insufficient if the pressure to the skinis too large. It is to be
under st ood that the sAigecodd@sdionEaviichihd saRFieeab bhFrEArRIse s
associated with the groove 522 are not restrjcted to thgse SQPwm in the 15

drawi ng fi gures. OFf SERd ~GE&NGPALRE e derdOmiesh THARSRATTIEY Y dtuire t hat
the end face of the specinen flowin end portiqn 521 of f.he tip e 52 of
the body nenber S%Sig gdcgﬁlragf‘e\mtﬂ'ﬂ‘et ﬁé‘sﬁasﬁt{qﬁ Mt n agtarfrﬁp'e agigcer

speci nen, variations on the illustrated canstruct.i on .20 .ca e oyed.

For exanple, a pPufafSty &Fyr 53\%50?;?9%&3?“% Volrcr%cf?sr an a%%))?c}t%n exanpl e

in a cross shapeagg ter%%ﬁaéﬁggg“&H&E§P§§6GEQQUdE¥ié]H§§§ . & tdes

passage 520 or parafl'el "0 assage seen 1 n and 8, the

Speci men | o 0UL35 eRY PRI 87 5251l e i Pt S ferd Pobiyamaber

51 has a protruding port ich protrudes a slight stance "axially

towards the recegsedcaddyornapedl DudihdOUELHN thekollwrthiasly dendss, 51
as conpared to the adjacent recess defining the gap 54. Thus, the gap 54 is

bounded on its radealtlip iemaes2end Bhe MHolypmentbedt il pioy tadapteidhetd s
paper 53 contacts the end face of this 5 protruding portion as seen in
FIGS. 3 and 8. Abrradighltl \ ndat emdhitrag tymddhe & 26 gusidrsanplesl om spec gwehn f ace
of this protruding portion to conmuni cate the passage 520 with the gap 54.
Thus, bot h0ends qk.ghe dloodd 536 tdpdathe d idsidymgpesimen 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



-10 By virtue of this groove 526, the liquid specinen passing through t he
passage 520 is able to spread outwardly fromthe specinen fl ow out adﬂﬂ'zmn
t hrough the groove 526. This helps facilitate the spreading of the specinen
“outwardly over the test paper 53. 15 Thus, the spreading of the liquid
specinmen is performed rapidly and relatively uniformy, thus contributing
to achi eving an accurate neasurenent of the Yharacteri stic bei ng neasur ed.
Wth reference to FIG 7, assunming that the total 20 circunferential |ength
of the boundary of the groove 526 with respect to the passage 520 is L2 and
assum ng also that the internal dianmeter (internal dianeter in the vicinity
of the specinen fhdwaddy potwazgdly eiresdeshsyaydadliangg Skhat the
circunferential length L2 and 25 the entire internal circunferepce 2 d2 of

the passage 520 BREf efakhe $2dysPPrtion Jonatiendrothtd&itdP @n9 342 < 2 d2
50~ (11 2 7 OCT 2004 - 21 signi ng the groove 526 and fhe .
)p()assagt(a 5)20 to satisfy é%(ﬁ%%fs dE?fq{f\sgﬁ’%’rf‘%r%mé‘b’r%%di ng of
the Iiquid specinmen fl.ow ng aqut,.fromthe ecimen fla ut t 7 of the
passagg 520 Ean ge ¥ ég\lﬁ'll! gaeg}nrdéb’ilgllvlgﬁdsfglr%eﬁ%ﬁn %5%s%'ge§{ atnl'gezl ocation
of the gr .Og".e 52go'l§.e?%tio|n' etvq.%et% ti@atf w drﬂ:cﬁzlcr?'re’%noJecf‘rprcﬁn 108
exanple, iU is possibleto forma plurality of radially extending grooves

526 (for exanpl eyl a,Cass S haRel LU AHPL U | he, SREGIIBRILdAONY Ongor L 527

of the passage 5 or in parallel ont passage 520. During use of the
present inventiopoag <g@NSMAldeY ildd bsidAt &b idhdi1e add ddraurtd By efck thed of

the bl ood collection device is placed adjacent the liquid sanple 15 to be
collected (e. g. onklooathd remoaed Flion dial 'Holdawesd) . thvdereadion tueit i Jui d
sanple is drawn up into the passage 520 by capillary action and supplied to
the test paper 53. Thaerhentmyaedsel areetieon (Meragejhefbode passboge 5P is on
the order of about 0.2 Mmm2.0 mm 20 preferably about 0.5 M 1.0 nm |If the
i nternal dbanet ecooff itgue goh sgay el iSEm s ionash Yarghs tanpiopbly ReWreIPOnte

| i quid specimen by capillary action may beconme difficult. On the other

hand, if the int&ondlhedi igurgft iare gk shigeersyipns ehocherepytens the
speed at which the liquid specinen flows through the passage 520 may be too

sl ow and may reqfwrdane Sfcddy Valdenfp (iheb iR RPN LT 11 ci anount
2 7 OCT 2004 - Zzs,ho?jn tif}le F|IIG u.i d3 SaanrHﬂSe, tt%et eoéyeséox_pt?fc% ?]?3 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 holder 43 6f 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



-The internal dianmeter or cross-section of the passage 520 may be qpmﬁﬁﬁdﬂ“
along the I ength of the passage 520 or may vary. The overall length of 5

t he passage 520 between the opposite open ends is preferably in the range
“of about 1 mMmm5 nm nore preferably in the range of about 2 nmm4 nmm The
body nenber 51, including the tip end 52 an? the body portion 513, is
formed of rigid material 10 having a speEif'éd stiffness. The rigid

mat erial includes acrylic resin, polystyrene, polyethylene, polypropylene,
hard pol yvi nyl i dene chl ori de, polycarbonate, poly nethyl nethacryl ate,, ABS
resin, polyester, polypheny|ene sulfide (PPS), . polyamde, 15 | yi m de,

pol yacet al , pol yP@rsePasytety pbrymed BBﬁdaBFeWHEepiEQ,OBSnﬁépﬁgﬁé'at | east
one of the aforenentjoned iUESta ceﬁ, and tha %'ke. t hese %ubstg ces, a
substance that hBSTBReFR/ f34hBCr8NpENBaFtPcBR Y ? &8i £26ME% MBI Poddci ng
and spreading the,|iquid 20 ecinep.rapkdly i r ilic material such
as acrylic resiHwb¥hh§h?oéﬂFEB%aPP§gf98aFgé’n%§8§ig%g %ﬁgoh?%rophilic
treatment can be ' u hysic L ¥at ikan e uch as

bl asm. 1 eat ment SSBPaEHEc Pl HRUCRanARLLER, 8" oRErANERRLE D s

radiation and the |ikg ngf b$ragagghaa 6202khAY) i3 VPGt MJdn emaent,
wat er - sol ubl e silicone, hygroxy ropyl” cel lul ose, polyethylene glycols, 2

7 ocr 2004 - 23 opebyasopKLEAghItHEOLSdYr mERBek ke £riie ohesendapey the
carries reagent (colored 5 10715 20 25 reagent) by soaking in a carrier

capabl e of absorgppesspecenan. Thesheaer 5e0 defphekeraklapiddrpgsatbef a
porous filmor sheet-like porous nediumthat is capable of absorbing the

| i qui d speci nen. speatipeas filoel pdehufionyvdrasliogha Wdegeridclspel imémawr sheet
or the like. Wen the present invention is used to obtain a bl ood specinen,
t he porous fil m pampéeabyychasldapyr estipncdpapl &hef tiip w©ad 53 rtewaxndsod
cells in the blood. The reagent is appropriately selected dependi ng upon

t he charab@eristtbe)réﬁeééﬁgoﬁéﬁiQP 50t pE thguib@dyapord iod Bd drea d
(e.g., blood sugar _level in a blood specinen). Because the test paper

i ncl udes a carriBPlﬁaéaooﬁxﬁeﬁ850ﬁ§bﬁFPﬁﬁl@ﬁlﬂh€e§ﬂ¥¥%ﬁHWﬁiaﬁh§Fb

reagent reacts with oxygen ig t he atgn here as a dium | ike oxidase
reacti on, even aFP&t PRESIpaci-med"fs ngega oPEPEh &R ECRFEIEIFE3 §6" hat

reacti on PEF PRESSpe: SpPead loPEF e SSPHFAgEl T5d
be. pr ogr essed  apRdPyEbegads 8 ok ek Pn rie S AOChREAES S A SHEA T ¢ he
detecting si de. Begausgt he ROEAYS o @hAs HPULLIdaLFRANIH Gfad idd ering

red blood cells i'fi T he Dbl Ccol'oring condition can be cted w thout

ool 132 SRESHEERoPY pbeohlstad CaRoRanl sl b el lniody
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). In 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



-2 7 ocr 200; - 24 include material fromthe pol yester group, polygynﬁﬁ-zm4
group, polyolefin group, polysulfone, cellulose and the |ike, becalse it Is
soaked with water solution in which reagent is dissolved or it filters

"bl ood 5 corpuscl es upon neasurenent, materials having hydrophilic
characteristics or a hydrophically treated material is preferred. The
hydrophilic treatnent can be perforned iIT t ¢ same way descri bed above with
respect to the body nenber. 10 Wien the |iquid specinen collection device
is used to obtain a specinen of blood, the reagent to be soaked in the
porous filmfor neasurenent of, for exanple, the blood sugar |evel includes
gl ucose oxi dase (@BpPPseseaPatadhy RUYEMRETANEINEPEFR (oot PIPRE 53
reagent) 15 such as 4-am no ami noantipyrine, N-ethyl N-(2-hydroxy-3

sul f opropyl ) - m t @suis@ene 1naddiG.i difal | ﬁh%pﬁeqﬂrrfgﬂ oiP tHe nRedY regmRbRT 51

conponent, it may include a substance which reacts wth bl pod conponents
such as ascor bat énoidfs@anfieioh@ VShtd&Rea cH éﬁﬁ%{lfb‘g{f?}a@é"’% S R he

| i ke, and col oring ,age col oring reagent) |jke nmentio pr.evi ousl.y.
Further, that rezﬁ’g‘éﬁ‘tg O&taf J&ﬁeé}th%fcd{]%“@rr)ta ekt a@f‘g' ph@é‘b%at%l)(en
buffer. It _is to_be ynderstood that. the types ,and.co n t r eagent
are not lifited 8% ﬁ-‘@ 3‘ RRESHS b{:\% ]asoosﬂ?eqyxpﬁf?ﬁoe%p}}%srge)%@ﬁié]%nétﬁ ]I::O%FbJ %o

i nvol ves a parti ¢yl t J f | i f t p 53,
the detai s of whLiEodiocd aRln SV OH, Uaiedandls (Pl fOPES

Al though the shapg 40f, t G RBIdRARRItwerl ScHY &irid bl s £bd Cod Arof tesé papers
havi ng ot her shapes such™as oval, square, rectangle, dianond, triangle,

hexagon, octagon yyayt erlbdee 53N b ugeih way ) wieh CRSEi@iid Specithan iest
paper 53, the outside dianeter of the test paper 53 is preferably on the

order of about 2painkp dFawniretpriee rpds yagdda0 bymeapihladheatbhichness
of the test paper 53 can be in the range of about 0.02 m 1.0 nm

pr ef er abl y0about dify ihmsendf A£hendefhicce estipaiperalbBei vo prent deetween a
centrally located and axially extendi ng convex portion .or protuberance 531
t hat extends out tife ttestplparensd and dshe papdrssefag@ehd 2 hef tehe peger 53
is mounted 15 on the end surface 542 of the body nmenber 51 as seen_ in FIGS.
3 and 8, the promgsdrehdel 33 w3 erfisthr YR®E rakrRas t dhhir dsBY heepassage 520.
Al t hough the height or axial extent of the rotuberancg 531 i s pot
restricted to an&%é’é%q PRRHems? P e tb&%‘( UBRIPRRE 2 DOPB31UF LB @F er abl y

di mensi oned so that it, extends, or protrudes into t assage 520 (j.e., _the
pr ot uber ance 531 AQHIE Q¢K$Qﬁ(ﬁ?iﬁﬁPQP%Brgsoﬁa%fg%h%uggaékﬁgn%gr

51 in whi t he gr.oove 526 .i s .f orned h by _bei '
speci men ﬁ'lgow out%rl&ﬁ’cf tsoz%heZBb QICE% I#e’?%%ﬁ e% %/IF\egpgg?%g%?lg%’g%égﬁgga%h?hus
be on the order Q : r 0 t [P 0né MM
5200 2004 - pPedi %%e&a@%eu%lefr%d}%eiés}i@%ﬂ@%%{ ?‘Ee&%fgf’ﬂ%eranc% 531 is
preferably the sgig asoF Fefzthang t hecipber Nl s €b20E6R! Whvihespassage
520 at the specinen ?%%MF&%gﬁ%OFt SQ%ﬁgThe shape, d?nensions ané ot her

the like) is prevented to thereby facilitate relatively

smooth spreading of the liquid 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 reaches the flow-out port 527 of the
passage 520. In this way, the liquid specimen is

advantageously spread out by capillary action over



-5 characteristics of the protuberance 531 are not limted by the foregus g
and are preferably appropriately sel ected dependi ng upon, for exanple, the
crosssectional shape and di nensi ons of the passage 520. The protuberance
"531 inparts advantageous 10 characteristics to the test paper 53 fromthe
standpoint of facilitating the supply of thi liquid sanple to the test
paper 53. That is, by virtue of the protube ance 531, liquid specinen in

t he passage 520 first contacts the test paper 53 at the protuberance 15 531
whi ch preferably extends into the specinmen flow out port 527 which nmeans
that the liquid specimen is rapidly supplied to the test paper 53. The test
paper 53 is al sotheoteabdPaPeE AR aRi 8l Fptbererarid ARFuSECOENT@RNGSti on
or protuberance 532 20 _which protrudes_ in the sanme directign as the

pr ot uber ance 531. ThiéléﬁﬁﬁgértBPoFGHéPaHéet§§2%a§ g@sFﬁQJ radial ly

outwardly of the centrally |ocated t 31 d.i i d
agjacentythe out%%mﬁp?&8ﬁ¥8réﬁc@eﬂﬁggﬁguggé nggngS§3%%?ﬁg%e%%§88$$ion 25
of the t ub . 532 i Lt i i A\LOI th
Cest strip B3 1 canBiR7ERt,RRBne eRYdndhan FHRERTRR, " RCUE drcra-tarl (e

seen in g 7 OCIh%Q? hezaeaghcﬁe %r@g@eg-tﬁgﬁ @0@9'%&1R%Rkﬁkgkance 532 is

adapted to restric e outward spreading of the liquid specirnen on the

test paper 53. Cﬁ?éﬁaysaawbe%e@asol.ioqu&nﬂ\ BnSPOGiATRA .| S WarAY &ced & rom
fl ow ng out beyohd the annul ar protuberance 532 towards the outer periphery

of the test strigiméf8iBHhe rdndett @heoh folkemanituloded fainddiomes 32 i s
not restricted to any particular value, although it 10 is preferred that

the outer di amet gapok4t Banapeukdifeprateler peedcrdddie AA6RERLtOfon hethe
outside dianmeter of the test paper 53, and preferably 70% 90% of the
out si de di anet er depthheft ¢he gapeS45fayl be somselaatr et gt viary wi dt h of
the 15 annul ar protuberance 532 be on. the order of about 0.03 Mm 1.0 mm
preferabl ¥0in the rande @nnalen SPEEMEN S axNCithd heigmRovitimehnnul ar
prot uberance 532 can_ be about 0.02 nm 1.0 mm preferably in the range of
about 0.05 nm 0. atniphe2gatia ldiaFa tisd dyiCHE TR §rd- 14y ,eﬁ%t%f . Wi dt h,
hei ght and the |ike) of tﬁe annul ar pr.ot uberance 532 can be ropriately
sel ect ed dependi §§S0A2Phe dshap@Cafdiiddr SORS AL AT RL a#ﬁ?e"%ody

o1 of uber ance 5329 LARAAAOPEELR By GHSRRE fid ot 40 WP preclis’ e W% tom
end of the test RERE" t?.%\et %ro(x)nlrjn%r}li%sa%i?fcg %Jigzlﬁn%me cHapCLgtlt.i ngI'}%’tspecimen
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 specimeh will reach the annular specimen
reservoir 55, and flow into the reservoir 53, thus
25 being prevented from flowing further radially outwardly
beyond the reservoir 55. In this way, the liquid

specimen will be prevented from flowing into the



2 70CT zoa~ - 28 As shown in FIGS. 9-11, the external circunfejenes 2
the test paper 53 is provided with a fixing portion 533 that serves as the
region at which the test paper is secured to the body nmenber 51. The fi xing
‘portion 5 533 is located radially outwardly of the annular convex portion
S32. As described above, the test paper 53 is fixed to the seating portion
512 of the body nenber 51 at this fixing‘poﬁ@ioﬁ 533 by fusion or adhesive
bonding. 10 FIG 12 illustrates one way in which the specinen collection
device of the present invention can be used, nanmely in-the context of
collecting a blood specinen. As shown in FIG 12, an individual's finger or
other portion of ser&ipgdyeiodon Silde@tnivtdCcl dhent@fift Paren > hektll e to

allow a small armount (e. g., 2-6 ~1) of blood 18 to flgﬁ&{o t he surface of
the skin. The spSer¥ERdcsO ébe sndydnrdacs 4 hhittde hgiter 43N%

the light nmeasuring portion 4 of the reading apparatus, 1, and_the, end face
of the speci nen QGQPILS\AFSPﬁCéW“p(Wt]ﬁDr?%%%ﬁ Ipl?é’etr}tp?%rfd:% oY
col l ection device 5.ig.brought into.contact with or close oximty to the
Skin. The bl ood FAAIHY r?é‘%Maﬁé’gTY PEYANSS Hire WHEH Noht Sk ’i"%“"'p"%‘)r‘%E 523

passage 528 Lowalls the T SaPssaby way CERARL YaNE ik MM, el y
drawn into the @%%%Smﬂé?&zf YVARET 44 4t R AP EhOfeddie gV s 5225 the

bl ood is 2 7 not excessively spread over the skin or |ost
when the end facgeehdde dd RIRNG MR ffrfdte dy Jenes Bddy sméthisseds ngai nst

or in very close proximty to the skin. Blood flow ng through the passage
520 and reachi ngThulshe esRaciiemrf leedsi iprdudityi toprnes 1igwi ¢ speaciment h

t he convex portion 531 of the test paper 53 where a portion is absorbed by
the test paper 53 sar®lddedrdd,onddiame raiditdld ysprd inserd| yeydnd uie tdweter oove
526 and al ong the body surface defined by the end surface 542 10 of the
body nenbeo 51. Peeipheory fdfowihey tagtwaratier tdarodigh peveptrde SPIBLS eaches
the gap 54 and a portion is absorbed by the test paper 53 in the vicinity
of the gap 54 whiilse sdgatitfaicardr thnam the Frtanipaintl o PHRVRREIRIt oward t he
outer circunference of the test 15 paper 53. Wth absorption and spreading

of blood by the coftagHpatizn gfarthe@ng 1I8f o rgR3dhng mrke VikF ity of
t he protuberance 531, an additional, absorptive force is generated in the
passage 520 so tﬁﬁs‘ﬁito&faég'f? Hé’%f?lﬁ’ﬂ%ﬁﬂ%p d?%?‘fto’v%‘?a%n N Ppl i ed
to the test paper. 53.. Thus, b onstructing the specinen collection device
in accordance wi tH7 ¢ rﬁlb%eor#ti driidord %Hé%"the anount of bl ood 18 from

| ac . . . . ot
D ood cani5e mevert norhriasds ifecfadion o0 o beIondh Xeuaslp |- Lhe
On the ot her hang, qviaxtdl? ?cgsP%{Ze %é&%é%éé gnir}{mé%&@fép@&an?&@r

sanple is to be collecte 7 OCT 2004 - arge so that an

excessive amount dheifofi dversitil | athd Gadwet afdcaReEm SSoné het exeess bl ood
is deposited in the specinen reservoir 55, thus preventing outward fl ow of

the bl ood beyond fdig AfRiedidpawt ef@ntdediptdrrubesindepapercdiveidhe
outward fl ow of bl ood beyond the outer
spacers 56. The spacers 56 can be equally spaced apart
20 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
25 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



-circunference of the test paper 53 is also prevented by the annul a7 gct 2004
prot uberance 532 on the test paper 53. Therefore, blood is prevented from

| eaki ng out beyond the edge of the test paper 53 and soiling the end 10
“surface 542 of the main body 51, thus ensuring that the |ight neasuring
portion 4 and surroundi ng portions of the rgzding unit 1 do not becone
dirtied through adherence of blood. As a“resllt, neasurenment results during
subsequent uses of the reading unit are not 15 adversely affected. Further,
when the. specinen collection device 5 is disposed after use, the risk of
contam nation or infection of personnel is_ reduced and'sgathere .S Ii&}le

safety risk. OnckoldershrEremngoBEastoBd 5her tEAE PEPELpagert N5y N3G he

| et ed, t t nt in the bl ood 2 Oy t ith th
onbent carri ed byaeia FBStIpapohaBsPesRy ARESEERGT of Ao iidHPsERTER T |
d di th t the,t . B i i it
of "the 1 opresentEEcoBorthy ERuaS5eRESREnBA CAR-GEASARaa o e Sheatror® LY
t t t . b d | L) ..t i i
Bocause roq bl oot Bl FheaR i KBS E KR 5eRe iEnBi0dd | SEYMITRACOE L
filtered ﬁ?d Cap{#%sg?ggeggesgaptﬁé’tEg%y g?egog3aQ§eb&%E£c%EBCQQohhe.

nmeasur ene of co epresent éd on the té&st paper 53 As described above,

through use of thenegkbenb BReSefBlbee theataatdnggunat! he dpkeewiling or
i nvention, blood can be silpplied and spread over the test paper 53 rapidly

and reliably by aoathRkifa@pehabifoRheegaadiegs udfitt ke remmehn tadife demed dlf
present on the skin. Thus, neasurenent errors do not often occur, thereby
10 contributing hopbEpievesEnthel lilye idesampdeeon abdeureadingumrtidr ig he
collection of a liquid sanple or specinmen involves little human

i ntervention froprekensedndpoi nt of placing the specinen or sanple on the
test strip and so errors associated with human 15 invol venent tend to, be
reduced otOel i ni nat ed Adftid iopadilybn 6 [sadesis fby i fnGFLiehedHreadhtaln
invention can be used not only for the collection of a blood s ecirrenlf but
other types of |BqaPa#sspati FERSrasing [distgncs Agiween ik 9 pe

cerebrospinal 20 fluid, saliva . and other sim/lar body. fluids, ar.diluted

and concent r at ed 58| ands thige LG NOMS Pﬂﬁ"‘,e"cthe‘l ]c&ﬁﬁjgﬂéﬂhtt FEE N ired in

t he speci nen nayERe albugbnoid, l.e %gro uri.c acid jghgqgjnine, al cohol ,
i e.

ch
i norganic ion su egent, 'ur‘?;f 349, oBSRS M H PIRE™ Accor di ng to the
present invention, fhe Sp%ﬁbqe%éggdf%§éﬁ§1é¥?@f§3&ﬂgjEJ“B&J%HH{thnit on

which the 2 ~ GOMSZFEEN

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 specimén 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



-- 32 device is nounted pernmt a relatively rapid and reliable cohlzegtT Q004
of a desired specinen, regardless of the type and quantity of the specinen,
the collection position or the collection nmethod, while 5 also permtting
“realization of accurate neasurenent results. Further, the specinen
collection device is easy to handl e, particibarly Wi th respect to
attachnent and detachnment of the tip with reSpect to the reading 10
apparatus. An appropriate nmounting condition of the specinmen collection
device on the reading unit can be obtained easily and reliably and in a
manner that is designed to avoi d _neasuring errors and deviations in
measur ed resul t sSWEEAE8 PhpEbBet1Br enfaclurBte tREURESSGIES 230 «t he devi ce on
the reading unit. Further, co taninagion or soi ling of the reading unit due
to sone of the s%%%?nehoﬁbcﬁﬂaﬁgoédﬁ PedTP8VENE 2L RBEHY tonitS SURSi ded,
and a high degree of safety is_possihl 20 .The pri.nci ples, preferred
enbodi nent s and H%HégﬁﬁFagp§P§F$8ﬁ 8? ?H& 89838HE P2Vention have been
described in the foreggQin eci fi,cat,i_on, hQﬁE ., t N j ich is

i ntended to be protec&gg %5%%3% Pgabésc?ﬁﬂﬂ e é?|€%%ﬂ%§?%€éi¥%§gi&
particul arg 25 e@ggbﬁﬁghs £48%CH infegd thEUphR8hage! B9 08 M RHAENES @R daRd
herein are to be Tegarded as illustrative rather than restrictive.
Variations and canggsaiRing & Sp@EinmAQb 3100 Hde kaMe,s trNeénd
equi val ents enpl oyed) w thouat departing fromthe spirit of the present
invention. Accorghngl ¥f kthel spexfmessiflowitiendad paatt idn Scl fvahieatdigns,
changes and equi val ents which fall within the spirit and scope of the

i nvention be enbeaaeg?2t bér ehy. bodiys mambleirc i ds bsomghityiisitenaondfac3G
9704709- 6. 34 CLAIMS 1. A test paper for permtting neasurenent of a
characteristic owiahl thei dusfapeciofemn timditvdsiuagdserf ingeny car tdegddike be
mounted in a liquid specinmen collection device having a hole defining a
capi | | aryl®@ube specshewnf Ii@WFrlﬁt-h,UtrhéihleegtrO@élﬁeﬁz@o&?ﬁlﬁﬁ Ry efenta Wigod
absor pti on nenber for absorbing a |liquid specinen, the bl ood absorption
menber carrying R2ERAORABRE L&RFeRECOMHE DICIRIIRTs dihtd FRMGEHHAL 0 bei ng
porous and the bl god absorpti,on nenber ,possessing a fl hape whi c | es
in a plane and hﬁ\%ﬂg& th@ﬁf"étsepGFFiuﬁ'n,”’t% % %rncﬁorotaq[ &ﬁ’eofgrtcf?eveol%oéoid‘
absor pti on nmenber, axi al pr ot r.udi t ifs _center parti.on _in e direction
out of said pl andMUfef it}t?l%nﬁugprlé(cé’ggb °°td£1é’rr eog el FiIl‘rgé‘llpr ostarthg‘e%d cent er
portion , the protrude nter._porti in rr, e h.or ot rude
towards a said ~ghﬁ8fd@g’t§ a&als!%taa?tee qhdg%sch%& yto aq)sagtpl%(fe ﬁt:glr}l% sbpegci men

t hr ough tfg holes%? Eﬂﬁ test. Qare dhen the test paper is nounted in a said
i quid speCinen CO Pect Pon “dévi ce. '

With reference to FIG. 6, assuming that the total
circumferential length of the groove 522 with respect
to the passage 520 is Lj 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
di, the circumferential length Lj and the entire
internal circumferential length 2 d; of the passage 520
preferably satisfy the following expression (I).

Ly < 2 dj X 50% (I)

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

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



‘2. Atest paper as recited in claiml1l, wherein the test paper is cif er]azmh
and 20 includes an axially extendi ng annul ar protuberance extendi ﬂg7 round
‘an outer circunferential portion of the test paper, said annul ar

pr ot uberance extendi ng out of the plane of the test paper, said annul ar

pr ot uberance being | ocated radially outwar dlly of the axially protruding
portion |located at the center portion of thegtes't paper. 25 .A&9. A
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xsni calcal.c cal.cal.ca cal cal cal cal ca] ca] ca] ca] ca] ca] ca ¢
a] caj ga]zca] ca] ca}’@a]az'} ég @é’]lccg] aa]'&ia %‘ﬁql
xsni ca] caJ ca] ca cad cal c ca] cal ca
Fran il cal cal o ookl calsl ol coké s0d) 531 o2 FarERbEg) oo oo

] ca] ca] ca] ca] ca] ca] ca]
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1098 () - 48" € 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
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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

radially extending groove 526 is provided in the end
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 leng£h of the boundary of the groove
526.with respect to the passage 520 is Lo 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 Ly and

25 the entire internal circumference 2 dj; of the passage'

520 preferably satisfy the following expression (II).

Ly < 2 dy X 50% (I1)
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FlO%T&f()-'(()))k@g@é&}&g%gi the liquid specimen flowing out from the

specimen flow-out port 527 of the passage 520 can be

5 achieved rapidly and smoothly.

The shape and location of 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 passége 520 may be too slow and may require an

excessively long time to supply a sufficient amount
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of the liquid sample to the test paper 53.

The internal diameter or cross-section of the
passage 520 may be constént along the length of
the passage 520 or may vary. The overall length of

5 the passage 520 between the opposite open ends is
preferably in the range of about 1 mm-5 mm, more
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 (céating)

a surface active agent, water-soluble silicone,

hydroxypropyl cellulose, polyethylene glycols,
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polypropylene glycols or the like.
The test paper 53 carries reagent (colored
reagent) by soaking in a carrier capable of absorbing
specimen. This carrier is preferably composed of a
5 porous film or sheet-like porous medium that is capable
of absorbing the liquid specimen. 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
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group, polyolefin group, polysulfone, ;ellulose and
the like, because it is soaked with water solution
in which reagent is dissolved or it filters blood

5 corpuscles upon measurement, materials having
hydrophilic characteristics or a hydrophically treated
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 (cﬁloring reagent)

15 such as 4-amino aminoantipyrine, N-ethylN-(2-hydroxy-3-
sulfopropyl)-m-toluidine. Additionaily, 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 involies a particular
construction and configuration of the test paper 53,

the details of which are best seen from FIGS. 8-11.
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Although the shape of the test paper 53 is preferably
circular, test papers having other shapes such as oval,
square, rectangle, diamond, triangle, hexagon, octagon
or the like can be used.

5 In the case of a circular test paper 53, the
outside diameter of the test paper 53 is preferably on
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 e#tends beyond the protruding portion of the body
member 51 in which the groove 526 is formed), thereby
being located in the specimen flow-out pqrt 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.
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internal diameter of the passage 520 at the specimen
flow-out port 527. The shape, dimensions and other

5 characteristics of the protuberance 531 are not limited
by the foregoing, and are preferably appropriately
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 fhe specimen
reservoir 55 when the test strip 53 is mounted on the

end surface 542 of the body member 51 as seen in
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FIGS. 3 and 8.

The annular protuberance 532 is adapted to
restrict the outward spreading of the liquid specimen
on the test paper 53. Consequently, excess liquid

5 specimen is prevented from flowing out beyond the
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 paber 53 through

use of a punch) or cutting out.
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As shown in FIGS. 9-11, the external circumference
of the test paper 53 is provided with a fixing portion
533 that serves as the region at which the test paper
is secured to the body member 51. The.fixing portion
533 is located radially outwardly of the annular convex
portion 532. As described above, the test paper 53 is
fixed to the seating portion 512 of the body member 51
at this fixing portion 533 by fusion or adhesive
bonding.

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
needle to allow a small amount (e.g., é-6 ) 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
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
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
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placed against or in very close proximity to the skin.
Blood flowing through the passagé 520 and reaching

5 the specimen flow-out port 527 comes into contact 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
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
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10!961096&f()'Z!fﬁéggmgéfﬁﬂaé&aglggéﬂégﬁ%é!&m%%g%&%&e&bbf is supplied
to the test paper 53, the excess blood is deposited in
the specimen reservoir 55, thus preventing outward flow
of the blood beyond the outer circumference of the test
5 paper 53. The outward flow of blood beyond the outer
circumference of the test paper 53 is also prevented
by the annular protuberance 532 on the test paper 53.
Therefore, blood is prevented from leaking out beyond
the edge of the test paper 53 and soiling the end
10 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
15 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
20 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 represénted depending on
the amount of the target component. By measuring
the intensity of the represented color by the
25 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
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Z10%& () - 10%2ﬁég)ao not adversely affect the measurement of color
represented on the test paper 53.
As described above, through use of the collection
5 device 5 according to the present invention, blood can
be supplied and spread over the test paper 53 rapidly
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
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collection position or the collection method, while
5 also permitting realization of accuraté measurement
results.

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 embédiments

described herein are to be regarded as illustrative

rather than restrictive. Variations and changes may
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of the present invention. Accordingly, it is expressly intended that all such
variations, changes and equivalents which fall within the spirit and scope of the

5 invention be embraced thereby.

This application is a divisional of SG 9704709-6.
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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 through 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



