., CDEFe3e88||}L.68T2 7 O C T 2004 TITLE OF THE | NVENTI ON SPECI MEN
COLLECTI ON TI P BACKGROUND OF THE | NVENTI ON The present invention géﬁéya]?@‘
relates to a 5 collection device for collecting a sanple of liquid. Mre
particularly, the present invention pertains to sanple collection tip for

collecting a blood sanple that is to be anal yzed for purposes I
the anount of a specific conponent in the blood sanple, 10 sucﬂmﬂamﬂﬂﬁmmmmu
bl ood sugar level in the blood sanple. A blood sugar neasuring

measuring the bl ood sugar content in an individual's blood is knowY!6hj s
bl ood sugar neasuring device eff SRR K& iRFES kNVENEIQY t he bl ood sugar

| evel by supplying blood 15 (specinmen nmaterial) to a test paper that

assunes a col or St BN GRALEE e Bbunt of sugar present in the blood.

The device then optically neasures the degree of _the coloration of the test
paper, and quantifies the bl 0oBASHGRPUNBNPENTHEaIBYEYSIONe results 20 of

the optical neasure t. The end of this blood sugar meas ring device is

adapted to receive!?%h?mpﬁ% eﬁ%v+%%9?ﬁﬁ?%rﬂ%n?ﬁ ﬂ%aﬁﬁf@ﬁ%ﬁt %i &h the tip

Gevi co 25501 D e A AR 8 REIREIR 2o reltBle S8 L gERE LoPna
) ti | . . . . 200

b ovi ded wi th &gt TR o R A ST IR SR PRAT Rl BRY €8 10

The tip 10 is comesRd 1 RedlddW f0rédoedil1ddt ihe $NEDEoQTsdnPlénd tube

resenbling a cup, a test paper 14 that is set on the inner surface of the

hol | ow portion athdthe Paid ae amalfzdd tde HotpOyePost i MPaddrirgdeife sl ender
tube 15 extending away fromthe hollow portion 11. The holl ow portion 11

i ncludes a skirtammamnit ¥ @ aweteik g tdompdhemgeimt thdeb boold opaaslép t he
tube 15. When the tip 10 is brought into close proximty to 10 a speci nen
(bl ood) 4@ t hat suwh sEedimerbbont astgat heevehdi mgtkado bdod heampbe. 15 whil e
the tip 10 is received on the tip part 201 of the blood neasuring device
200 (with a gap 202 bRilkkped ovigrE)measer speci@ehcenferi BeasnbhBgi e t he
tube 15 by virtue of capillary action 15 and_is transported downwardly
towards the testtlRgsbrsugnr RN G| et siRGbpidedl to Pheod ekt kaQwR: 14 in
the region of the central part of the test paper 14 _and is then spread
radial ['y outwar dﬁyl%rpjt I ARASUTL NG LY EEE pEPRFEI4tR8rries a

reagent MMlcrlr(%ggéﬁggéght of the blood sugar level by supplying blood

15 (specimen material) to a test paper that assumes
a color proportional to the amount of sugar present
in the blood. The device then optically measures
the dégree of the coloration of the test paper, and
quantifies the blood sﬁgar content based on the results
20 of the optical measurement.

The end of this blood sugar measuring device is
adapted to receive a tip. The device performs the
measurement with the tip received on the end of the
device. An example of a blood sugar measuring device

25 of this type is illustrated in FIG. 11. FIG. 11 is
a longitudinal cross-section illustrating an automatic

blood sugar measuring device 200 provided with a tip

T
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.20 the blood sugar in the blood so that the test paper 14 undergo?§ ﬂapolor
change. A photoneter (not shown) that includes an emtting elenent’'a 4004
receiving elenent is installed in the vicinity of the tip part 201 of the
bl ood- sugar neasuring device 200. This 25 photoneter optically nmeasures the
intensity of the color change assuned by the test paper 14. This known tip
10 illustrated in FIG 11, by 2 7 OCT 2002 --3 virtue of its particular
configuration and construction, is susceptible of certain inprovenents. The
tip 10 is designed as a one-tine use disposabl e conponent. Thus, a new
unused tip is remd rXd eddEt tieneivewva iwaklr entnd € 5p nkCess acgmpoded t he
patient elects to carry one or nore tips on his/her person for ready use,
one or nore tipeil@ drad lsormktiiom Kasen speeistiaye defi gnelifidrtebsy
transportation. In this case, because the hollow portion 11 is shaped |ike
a cup 10 possesHGFEMHe K& (CYiar t2 THRSh HARSK | ¥ Heaghis ofethenttpe 10 is
constituted by the sumof the length (i.e., height) of the skirt part 12,
the thickness ofRF FoIRIAASwRT é%etnﬂg#ﬂﬂlﬁﬂﬁ¥kﬁ@i%% ghe beRteMe | ength

i.e., heiight) of th 5.,.Th t h Il 15 hejght of the tip 10
(17, eisont) ol bhed it To TSyt e Duer a4 el gl e, 1P, 101
Storage and car S Ao d Fof ik Sl venfanc b shpgLaw

latively I i fyq ' 0 j ' he tip 10
' to be i scardSt arver bep Riitha SEE Tt SEOVRE PRe=Hof ol For  Fon
11 is shaped to possfase the Sid rdnd péé&téw%ﬁhtégy%!Psis to be

ion

manuf actured by 1 njection nolding, thi's construc "can adversely

affect the tip's forrphéditye apfbiNg DyehAbhgiiteiflto! B1658Nbrokihbey to
foregoing, a need exists for a ~ 2 7 OCT 200% - 4 specinen collection tip
whi ch canobe relatdpeat imeansibyoddprssattege Wid $pdeinyel yohtgbtyichd, is
well suited to being reliably attached to the end of the neasuring device
whi | e al so bei ndeadiatg vald efasile twrmovEd, wiahlle Sthe tapabl eisf réeeiged
conveniently stored and carried. BRI EF SUMWARY COF THE | NVENTI ON Accordi ng
to one aspect ofon Hee rviantpart 20kspelithe kbdodcneasuripgfdevioe|2€8ing a
l'iquid specinmen to be analyzed to determine the presence 10 or anount_of a
conmponent in t helWiddtianed2R ki desing ereviied) pl tharspecineprnabarial
| ongi tudi nal |y extendi ng tube extendi ng away fromthe base portiop, and a
test paper. The Gy jitQudeie aWkPﬁ‘]fjr%%’iba‘fhr‘é‘P%nﬁf vhPBhLLAEY sREEINRN i s
adapted tq flow and the 15 test per is s i on the base portjion in
Communi cati on AR tHo TATRPHH JOPYRCetyi RYaFati ReR POk APEhr bigh
the inflow path.Ihe Lest, RAPSL GaLL]£sq3 feagent uhi b Leagh s yi Lf,t he

€ COl of* change i ndi cative

conponent in the speci men to prodﬂ%% 2 readur ab
of the region of the central part of the test paper 14 and is
then spread radially outwardly on the test paper 14.
The test paper 14 carries a reagent which reacts with
20 the blood sugar in the blood so that the test paper 14
undergoes a color change. A photometer (not shown)
that includes an emitting element and a receiving
element is installed in the vicinity of the tip part
201 of the blood-sugar measuring device 200. This
25 photometer optically measures the intensity of the

color change assumed by the test paper 14.

This known tip 10 illustrated in FIG. 11, by



20 presence or ampunt of the conmponent in the sanple. According to anpgher 004
aspect of the invention, a specinen collection tip for collecting a |iQUIC?
specinen to be analyzed to determ ne the presence or anount of a conponent
in the specinen includes a main 25 body in which is forned an inflow path
al ong which the specinen is adapted to flow and a test paper fixed in
position on the base portion in conmunicatidn swith the 2 7 OCT 200k _ 5
i nflow path for receiving specinen flow ng through the inflow path. The
test paper carries a reagent which reacts with the conponent in the

speci nen to produieceur reasitrsalpae tdaudrarc leaofel gurhtoiadn vendfcdrieet puesissce 5
or anount of the conponent in the sanple. A plurality of spaced apart
mount i ng pr oj ectiisossisaeptitdd ddd car ttaia nmpr daherfts . erfayitiigp al ¢ eadi ng
end part of a nmeasuring device that is adapted to detect the neasurable
col or change t o Lifogies iteds Becianmmettigs uas ([ HPRogakke termpaneitg end
part of the neasuring device. A further aspect of the invention involves a
speci men col | ecthihdy® .t igp Medt Wweisask thiRy i |4 iF ehRITRt ¥ e B8l yzed to
determ ne the presence 15 or, anount of a caonponent in the specinmen. The tip
ncl udes & mai nTEGRREERANN ciF REGRGSARY an THT BRI LN E M7 Ch he

specinen is adapted.to flow and a . t.est paper_ fiixed in position on the main
body Lo 1 ece; ve HRE Y R fon MES PR 1D e A (BATRAY phth Tty (1% 20

paper carries a_l.ea i | t eIpely i cimen to
produce a measurab gﬁggrlo\cl)id;g g{}a{%gglcot Ef’% e%s‘%xfbgjngl muﬁﬁ% g&?%‘jplg% I'on extends
fromthe main b fed Y | | YL | ec,d i a forward
end of a neasur?{r%l e\?i ce, We{%yi % nount I ng J%{'pro%ﬂegﬁ%én%el%b spaced
inwardly from apHudithHe RIMIRN gFr i ot efs petdgeryied & fta;7;5ral n body
so that the adjoining portion of the outer periphery of the 2 OCT 2004
- 6 mainobody exdseyudssiqiy watdllgk ey 1 hee attHeasit Ore Wiyt ngf the
projection for contacting the forward end of the neasuring device when the
speci men col | ectdign 10 pis somayiitecteal ByhetHeorsvar b £nchefldipethreasue i ng
device. 5 BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG Addi ti onal
features and chadredathar)i sifi ahefskit rassent2 i nudenttilickwess ek oblee nor e
apparent fromthe follow ng detailed description considered with reference
to the acconpanyaffal &fldg 9f gheediallamhirdrtion 11, and the length

(i.e., height) of the tube 15. Thus, the overall

15 height of the tip 10 is relatively large and so the
specially designed case used for storing the tip(s) 10
must also be relatively large in size. This tends to
make the storage and carrying of the tip(s) somewhat
inconvenient. Also, the rélatively large size of the

20 tip 10 can be inconvenient when the tip 10 is to be
discarded after use.

Further, as noted above, the hollow portion 11 is
shaped to possess the skirt part 12. When the tip is
to be manufactured by injection molding, this construc-

25 tion can adversely affect the tip's formability and the
overall yield.

In light of the foregoing, a need exists for a



-10 like el ements are designated by like reference numerals and whergi BgT 2004
FIG 1 is a longitudinal cross-sectional view of the specinen collection
tip according to a first enbodi nent of the present invention; 15 FIG 2 is
-a bottom view of the specinen collection tip shown in FIG 1; FLG 3 is a
bottom vi ew of the specinmen collection tip shown in FIG 1 illustrating the
features of the tip without the test paper; 420-FIG 4 is a perspective view
of the collecting portion of the specinen collection tip shown in FIG 1
illustrating the specinmen inlet side part; FIG 5 is a perspective view of

t he speci men outdpsicidiele gakleafiamet imlwkich ncapore i velativaky 26aspeyi nen
collection tip shown in FIG 1, FIG 6 is a |longitudinal cross-sectional

vi ew of the spedigRicateddivh 1elptiiptedibehthieldp isowglbciupped 7
receiving part of the measurjng device; FIG 7 is a | ongitudinal ,
cross-sectional &7 RFHHIt %ﬁé@ﬂrﬁﬁF%ﬁﬂ?@c@?dﬁh?i%n@c%grﬁhﬁgm?%sﬁxéﬁeond

enbodi nent of th resent, jnventiqn;, 5 FI 8.1s.a bottomview of the

speci men col | ectcf%\ﬁqu ﬁ"q'élhllo?/vrfa P a??%ngi;rérﬁl‘ée}% 228blY oheDPESH of 2R e
speci men ¢ol | ectj on_ ti ho in FIG 7 illust atigg t he fgatures 8f t he
Lip withott the Yosi-RARET CaPHY SorYerseqr i rdhedraad \SerEReds 1 nger

and the specinen collection téﬁ&ég §Jﬁhﬁﬁf§§%tTﬁﬁvf€$%§@ﬁ§&!UStrating t he

use of the tip for collecting a speciiren of blood; is a

oD SRS SeRS e e dichatbereod epslagreRligoesy g
a specimen collection tip for collecting a liquid
specimen to be analyzed to determine the presence

10 or amount of a component in the specimen includes
a generally planar base portion, a longitudinally
extending tube extending away from the base portion,
and a test paper. The tube includes an inflow path
along which the specimen is adapted to flow and the

15 test paper is set on the base portion in communication
with the inflow path for receiving specimen flowing
through the inflow path. The test paper carries a
reagent which reacts with the component in the specimen
to produce a measurable color change indicative of the

20 presence or amount of the component in the sample.

According to another aspect of the invention,

a specimen collection tip for collecting a liquid
specimen to be analyzed to determine the presence or
amount of a component in the specimen includes a main

25 body in which is formed an inflow path albng which the
specimen is adapted to flow and a test paper fixed in

position on the base portion in communication with the



FIG 12 is a longitudinal cross-sectional view of the specinen coll E}mﬁ“2m4
tip of the present invention accomodated in a container. 20 DETAIL

DESCRI PTION OF THE I NVENTION As illustrated in FIG 6, the specinen
collection tip 1 of the present invention is adapted to be nounted on the
tip receiving part 101 of a neasuring device which in this described
version forms an anal yte 25 neasuring devick 160. As shown in FIGS. 1 to 6,
the specinmen collection tip 1 is conposed of a base portion 2, a slender
tube 3 extending away fromthe upper face 2 7 CT 2004 g _ 5 of the base
portion, a plurdhnftiowfpatduriamgededwsing spmminery frayiacd i tnsodglexteadi ng
away fromthe |ower face of the base portion 2 in a direction opposite the
sl ender tube 3, iafdawv tmedth pafihe Zagtatpipesatamnieshe | mewgertacehitht he
base portion 2. The base portion 2 possesses an overall flat disc 10 shape
havi ng a ci r cul #easiiseigdhfilgurcanpanend tiougdie ispesinen oo reeediteed t hat
t he base portion may be other than circular in shape. For exanple, the base
portion 2 can pSsSELSWaRIe FAMRjofandfpdid ichiel ok 1 RFCIIRCDase
portion 2_s not 15 20 limtedq to any specific dinension, althou jt has
been found that % taﬁ‘}%?sft itﬂ"et 1 et EHarfAtRYe 0. P qrgag]:bt%n

f bly i ' ' f 0.7 or b D ' ' ful. If
The thi ckness of R At BortT o 3 Srhierr e i o PH et "the 51 ze
of the tip may Rg, nepdless| )bc;%?_foyr Igg}sésﬂflhr% @rlm? idnd %f@lﬁgness of

the base portion 2 is signific an 0.3 mm the strength of the

tip my be undesi hatlst Al edamcd e autsl deadfiaumtes aeddhie fase portion 2
is 25 preferably about equal to or smaller than the outside dianmeter of the

| eadi ng end of tﬂ@stdmrl%ce&dfﬂdw_dqﬁerr{dgel% Qlodrlte tRASIBddmelevice. In the
illustrated enbodi nent, the outside dianeter of the base portion 2 is

slightlyigmal | ercdlnatdivh aiside thamdiinf dite poadlic® emsl of the tip
receiving part 101 of the 2 7 1CT 200 _ g _ neasuring device. By virtue
of this arrangem=wsumios dbntiade separation of the tip 1 fromthe tip
receiving part 101 can be prevented even when the tip of an individual's
finger happens to to’khutchentaspecedyt phetinvenhiobatevebyeson 2 because
the outer edge part of the base portion does not extend outward]y beyond
the confines of %PﬁPQﬁkmﬁnsﬁﬁk%ﬁﬁ?kﬁnt#kptﬂ?Fr%ﬁkﬁ%ﬁ?@ﬁ%aﬁthﬂﬂ}%f t he
measuri ng device 100 as shown in FIG 6. 10 The | ower face of the base

portion 2 is pr GREESH 1P é’epé’H@s]tYaH?‘batrq Bt ARG CHE PLERFRFE ed and
[1xe0 11t est Bapele S0 SULSL REIL Iy gl Ui LEsl, Pangl, S 19T 2
part 21. The testy IR PAPSY wa SR bA%y SEFUWRLP 1 d 1 284 ® 48 REFSH I BheRr t
along which the specimen is adapted to flow and a test
paper fixed in position on the main body to receive the
specimen flowing through the inflow path. The test
20 paper carries a reagent which reacts with the component
in the specimen to produce a measurable color change.
At least one mounting projection extends from the main
body for mounting the specimen collection tip at a
forward end of a measuring device, with the mounting
25 projection being spaced inwardly from an adjoining
" portion of the outer periphery of the main body so that

the adjoining portion of the outer periphery of the



.of the base portion 2 by a variety of nethods such as, for exanple, fusion
or adhesion with an adhesive agent. The outer periphery of the basezgobéf 4
2 than is located radially outwardly of the pedestal part 21 is 20 provide
wth a flange part 22. The thickness of this flange part 22 is |less than
the thickness of the pedestal part 21 so that the |ower face 23 of the
flange part 22 is recessed relative to the pedestal part 21. The | ower face
23 of the flange part 22 is 25 fornmed as a flat planar surface. \Wen the
specinmen collecting tip 1 is nmounted on the tip receiving part 101 of the
anal yte neasuri fgin BodyQekt20d4 outrarday 0eybdd aheshkawlddsdidne 6, the

| oner face 23 of the flange part 22 collides with or contacts the | eading
end face of thembiuptingeptriojgcpdon fotr mwdtlictdng khepdoirwaom emd lef tip 1
in the vertical direction with 5 respect to the tip inserting part 101 of

t he anal yte neatbei ngaguviing tevicehwhen kdehspecioen o ldegftidre tsipeci nen
collection tip 1 functions to position the tip 1 relative to the tip
inserting part i6§1MOouRsed éﬁdé?‘et Feswardhgndeofetlpe HORFUiAE ey itse 10
portion 2 forms a capillary tube that is adapted to initially receive and
Graw in the specitihPR d2ESERIET L) Ok FARGSECE A VHENS | OF THE BRAWERE { ube
3 includes a specinen jnfl.ow path 31 that extends in a direction
substantial Iy per pendidgditd® & gas © §§teﬁﬁ§q%ﬁﬁﬁ$é1gﬁﬂ of the
speci nen i nfl ow 1.torms.a speci.nen inlet 32 and .the opposite end of
he speci men | nPEBREBE A YENEARRR Pa L BRatly B6E FeEERST Sie TaL Sh | nf | ow
bath P11 S, a0angd16G1hS0RENS 300 HANDSRACUIER Il Jigsl paper S by

capillary 20 action. has been foun e specinen inflow path 31 is

wel | suited to degwriRchl eed t%!éd%rcc_‘b?]rﬁalnlﬁrrﬁé Aelah A GBI 1SS ch

di aneter (average) of the specinmen inflow path 31 i's in“the approxi mate
range of 10. 2 nMMiké. @1eMenRisela@ealley iighalttll #YPNAKSTHA drt@® Furfrdg3 M

- 1.0 mm |If the inside dianeter of the specinen inflow path 31 is unduly
| arge, the tranghdar whlkerieha bl ood specinmen by capillary action may be 2 z
ecr 2004 - 11 adversely affected and rendered nore difficult. On the other
hand, if the inside dizsetlerisofa tlhEipeciimel iofdsms gpeddicilal svisvdub§
smal |, the speed at which the bl ood specimen is supplied to the test paper
5 may be 5 advetdel grecigenedolilestiomt ipe aseedidesd ytoslaovied)stand
embodiment of the present invention;
15 FIG. 2 is a bottom view of the specimen collection
tip shown in FIG. 1;
FIG. 3 is a bottom view of the specimen collection
tip shown in FIG. 1 illustrating the features of the
tip without the test paper;
20 FIG. 4 is a perspective view of the collecting
portion of the specimen collection tip shown in FIG. 1
illustrating the specimen inlet side part;
FIG. 5 is a perspective view of the specimen
outlet side part of the collecting portion of the
25 specimen collection tip shown in FIG. 1; |

FIG. 6 is a longitudinal cross-sectional view

of the specimen collection tip mounted on the tip



-the supply of the blood specinmen in a sufficient amount to the test oppPgs: °
may take an excessively long tinme. The inner dianeter (i.e., l|ateral
cross-section) of the specinen inflow path 31 is illustrated as being 10
-generally constant along its entire length. However, it is to be understood
that the inner diameter of the specinen inflow path 31 may vary al ong the
| ongi tudi nal extent of the specinen inflew patkh 31. The total |ength of the
specinen inflow path 31 15 nay be in the approximte range of 1.0 mm- 10.0
mm preferably in the approximte range of 2.0 mm- 5.0 mm |[f the length
of the speci nen deddiommatgad] of #he assdsiet ind adgeicdhe transfer of the
bl ood specinen by capillary action may take an unduly long tine. 20 On the
other hand, if the | efigh Dfid hee boegitedinal | oropatbedSiiosalindieéy smal |,
t he bl ood speci nen may possi bly adhere to the outer face of the bottom part
of the base portdforthe ispadianen el ool rciP Geagrdimgroove SEcéndni ng a
first groove that communi 25 Gates with the specinmen inflow path 31 is
formed on the | GERORLRENE fAEcthy RYRSENenRvertlRN3. In the Il ustrated
enbodi ment, the groove 34 is,a straight 2 7 OCT 2004 - 12 groove |,
ext endi ngacross the BHti r@ HF FrebRbtR YheWsPEntke tRBeiReRsCehdfRtiAnFI G
4 so that the opposite ends of_the groove 34 open to the outer periphery of
the sl ender tub&gf %?QWﬂaﬁﬂcRﬁé1§%7of the groove 34 is advantageous in
that it facilitates of h, and reliabl e, supply, of the blood specipen to
the test paper 5 Thi s bebauuerTrEdD isE 8h” e aPERENFR TRBTSThEOD
speci men i nf | ow o3t i SIRI Mty OPEM; AL S Dl DLOCKELL S@-dhiab e apyy 40 1 nl et
e e g

path for the bl ood specinen is secured even eading end face of

the slender tube i3 ivpi dHQUINNd M CPE@EE, With the surface of an
individual's finger tip during the coll'ection of blood. The groove 34 thus

advant agaqusl y ensur esr¢ hato ai pas ts e theedUst agepat i dhet Besl ggdingngnd
face of the slender tube 3 does not directly contact the skin when the

| eading end facecid dpucShendsslisedeich i SiProfitie i PEossROt Bgfertidnan
i ndi vidual's skin during use, thus providing an access path to the specinen

inflow path 31 fidrluswerdtioog 20 speesio®enthdheiplepbh Edlbéctimwggaoove can be
set dependi ng upon various conditions including the condition of the skin
of the individudpecinére ohilslaept h of the groove 34 can vary, it has been
found useful that the depth Pl 25 be generally greater than 0.1 mm
preferably wthin theFEpprbki hat2e rengetedinal anpssisgchuePnpl vheWdepth P1
of the groove 34 is unduly smal], the passage of the , 2 7 OCT, 20U4
15 of the end portion of a measuring device on which is
mounted the collection tip of known construction; and
FIG. 12 is a longitudinal cross-sectional view of
the specimen collection tip of the present invention
accommodated in a container.
20 DETAILED DESCRIPTION OF THE INVENTION
As illustrated in FIG. 6, the specimen collection
tip 1 of the present invention is adapted to be mounted
on the tip receiving part 101 of a measuring device
which in this described version forms an analyte
25 measuring device 100. As shown in FIGS. 1 to 6, the

specimen collection tip 1 is composed of a base portion

2, a slender tube 3 extending away from the upper face



- 13 blood specinen into the groove 34 may possibly be insuffi c%?rg Tsmp
as when the condition of the individuals' skin results in a rela |véiy
| ar ge adhesive force of the blood to the individual's skin. 5 The shape,
1 ayout, etc. of the groove 34, and the nunber of grooves, is not limted to
t he enbodi nent shown in the drawng figures. A different shape, nunber and
| ayout of grooves is possible, consistent wgeth-the objective that a part of
the surface at the 10 |l eading end face of the slender tube 3 does not
contact the skin when the |eading end face of the slender tube 3 is brought
into contact W tdf athd Nsise dsitt SorsKidl Sl ADi ¢ €of habuekaAP! €laws pbural ity
of radially oriented grooves 34 (e. g., in a cruciformpattern) 15
posi tioned aroumburitei rspasrorprctivdres B2 vfendingpeeayefiromf tioav pavér3l is
one possibility as is a pattern of grooves 34 laid out in a parall el
manner. A proj eddary gplarthease fpometbmd atend dbeeecnionfoppesstentlee t ube
3 formng the specinen outlet 33. 20 This projecting part 35 slightly
protrudes from thendswertybe a3 ofandea bt pp2PéondS 2that skenseéh, ohothe
exanple, FIG 1.  Also, as shown in FIG 5, this projecting part 35 is
provi ded W th a Yawgalfase Af R \RASBEPRBIOR 0 m second grooves. These
grooves 25 36 communicate with the, speci men inflow path 31_and_are forned
on the end face of tHERHrRFERIPAHELSY tszo?ﬁﬁFs?ﬁcég ¥y et of fheddfEci nen
inlet 32. In the 2 T_ocr quf
r

2 hare )¢ - 141ailéu tratedfenbodénent, %Fﬁo?rgoves
36 toget her def i HEEF AU FDrn SHPR 2T PRHRT IR t3UbpERPRY T B
speci nen i nfl ow jqat; o) o) S o] t ouf er
peri phery of thelpcgr%j:ei%:?i%%%gwe%h%l%{g%%v%az)g%GB?gF% l?%ytﬁ%
proj ecting part i tes i faglli i th I f the
bl ood speci men 00;15%0@{ ﬁteﬁét[ﬂesfng%%g ?ﬁ%ﬁ%%é]épgﬁ#m%ﬁ%rrggmehge?%rgég t he
speci men jignf | ow i Andhf 65cdd tHenSPEss Pk | hagds €xpands
outwardly from I0 the specinen outlet 33 via the grooves 36 and is thus
readily supplied to afgeSefeaknesé &ntehéhBateShoPBRPBh 2. idhHet a
relatively quick and uni form spreadi ng of the blood specinmen to the test
paper 5 is faci llinalsh to taney edpye€DNi¢ | Dithéns DoRpCcal Bhéugrastr Ra8nbeen
results. 15 The depth P2 of the grooves 36 is not restricted to any
particul ar di mrenswn @dthougthitckibeass beenthouappuseinbtef rahgegoboves
possess a depth of at least 0.01 mm preferably within the approxi mate
range of 0.05 nrf -3 QWS nma - § fmup hepxRPRPRIPRY 0int He grPPYexiBEt@Oragge of
excessively smal |, the grooves nay not be able to adequately function in
the intedded marthet My sol-3 MR Harmetteiwsehrlto Fhathaekkirheasanele, the
shape, layout, nunber, etc. of the grooves 36 js not limted to the
enbodi ment showth& R3RE RAEFHYPR 26 T+t ELCARL Y 1 fEFRRES shaPe™nukB&r and

| ayout of grooves,is ssi ble, consistent with achjevenent of, the |[ntended
function of the %jrzo%\fg“gt SR AN P n%&%ﬁf&p arge 5 On Bg?tngﬁeEf
grooves 36 laid,Q i n, parallgl. e Wt ference to
FIG 1, the secJFgﬁ%htlgfiﬁéegﬁﬁégw%ggegggéﬁ% ?%%é% §§9h§$t?0%§2 produces a

gap 6 5 between t{ f«.gﬁébarp@ rlés@n@h%ﬁeo b@smPOEﬂéogtzeﬁgtﬁhsf-tﬁiep 1.

This gap 6 is obtalned by vittue of the recess that exists in the | ower
surface ofp the base oy thOMurdedifabPgadipactonardly of the pedestal part

21. That is, the raised pedestal part” 21 to which the test paper 10 5 is
secured results in thehposttondefdihmetoveosf 888 base portion 2 is
preferably about equal to or smaller than the outside
diameter of the leading end of the tip receiving part
101 of the measuring device. In the illustrated
25 embodiment, the outside diameter of the base portion 2

is slightly smaller than the outside diameter of the

leading end of the tip receiving part 101 of the



.of the base portion 2 |located inwardly of the pedestal part 21 beiyngCT 2004
recessed relative to the pedestal part 21. The gap 6 is thus fornmed and
results in the portion of the tests paper 5 |ocated inwardly of the

-peri pheral 15 fixing part 51 being spaced fromthe | ower face of the base
portion 2. This gap 6 between the test paper 5 and the | ower surface of the
base portion 2 aids in and pronotes the sprgad-of blood on the test paper
5. The bl ood flow ng 20 out of the specinmen outlet 33 of the specinen

i nfl ow path 31 expands radially outwardly through the gap 6 by capillary
action and so t hRayurtaty Aedita bl aod wheaidair ahid e desigdamies, 5 can be
effected relatively quickly and uniformy. 25 The depth of the gap 6

form ng the spacicug dlirsisncsedmtateieon tdie trestt mpert foranchd heip ower face of
the base portion 2 is not limted to any particul ar 27 OCT 2004 - 16
di mensi on. Howew@ceithgnag@dt of0t argde edvriltegrefan afign beheyriekp er
than 0.02 mm (average val ue), preferably within the approxi mate range of
0.04 mm 0.4 mmeiwamiimdiiesiiajeferBbingr JMRIRETES thetQpgh 6-he Bt e to
effectively functjon in the intended manner. The depth of the gap 6_may be
constant &l ong SA%} ARGRIE &R RAFORITLIAN thPewRHSE IR SHEYF e¥RS gap

or nmy var for exa e,. gradual ly decreasin fromthe centra art
tovvar)(; theyofjterpaﬁé:r ir%hérhfgd?a§%é“¥%f§t°ri ?faﬁ)g%o%.e’ﬁ%n LR%‘?W?J%‘#hBhery of
the gap 6 possesses an ..ncreasged dept s seen in Fl 1t efine a
pect P v Sl R e oA Ml facd 4f £ ' Uhne

Ccat i ) e . f ;
Cocess tn the | Ad DA FERA AN TR MhDIRERN A By QLTI A0 SR

of the pedestal jpardr2l.¢ The bl ood which has expanded radially outwardly
through the gap 6 is retained in the specinen reservoir 61 and is prevented

from moviypg 20 furthefh@uidped tQVards thge OMASE PEFLDHRTY 0§ phevigsed paper
[

5 that is fixed to the base portion 2 by adhesion or fusion (1.e., the

fixing part 51 afitdihes t@sdedpderpdt A sén whidhel £ Vanbpdt & Casdi Fbxadount
of the specinen is supplied through the specinmen inflow path 25 31 to the
gap 6, the | eakage dfeeXqegseSBERL] MENe tdu el pddipipden one nore ofesvet ti ng can
be precluded. Thus, contam nation of the |leading end of the tip inserting

2 7 0OCT 2004 -paper garforid off iinqnedyt 5 hreak urhegteley i papedOOthizie to

t he adhesion of the specinmen (e. g., blood) can be prevented. The nounting
cl aws or projectiorbsizedirar presurkd th the pedrstdhceant 2he bBR® BO$Eion
2. Inthe 5 illustrated enbodi ment, three npunting projections 4 are

provi ded 18nd ar PaRRE R Farke Aesrd PhtEixed ste rehe prdesiR haresF ofiy t he
circunferential extent of the base portion 120 i n%er vals). The

i.e., t
mount i ng proj ectQforid'® RA%E RPN to BE %I‘g%f%%ﬁ' ??/f TR RIS 2R 2% he

radial direction of Lhgbase PUILOLS adfestSh biuh' G dofQlssaaupLee e

The outer periphery of the base portion 2 than is
located radially outwardly of the pedestal part 21 is
20 provided with a flange part 22. The thickness of this
flange part 22 is less than the thickness of the
pedestal part 21 so that the lower face 23 of the
flange part 22 is recessed relative to the pedestal
part 21. The lower face 23 of the flange part 22 is
25 formed as a flat planar surface.
When the specimen collecting tip 1 is mounted on

the tip receiving part 101 of the analyte measuring



_positioned radially inwardly of the maxi mum outside di anmeter of the 4
portion 2 of the tip at a position adjacent the outer periphery of the test
paper 5. More 15 specifically, the nmounting projections 4 are di sposed at
-the outer periphery of the pedestal part 21 of the base portion 2 at the
boundary with the flange part 22 of the base portion that engages the end
face of the tip receiving part 101 of the raswing device. 20 The
outwardly facing surface of each nounting claw 4 includes a radially
outwardly directed protuberance 41. In the illustrated version, the

pr ot uber ances 4Hearicecadd daf ighh)in HI ek Sitlas Idwdr netde i3 sopotid . As
seen with reference to FIG 6, when the tip 1 is 25 nounted on the tip
receiving part Xlkngfe tpee theds walig dbsyiwdetH Ol ddretamimnttihegy dadingt fit
into an annul ar recess 102 fornmed in the tip inserting part 101. 2 7 CCT
200 - 18 The pesdulf@cenef stheort igndnsairiningart) Et iand Hixemages a
ridge 103 fornmed on the tip receiving part 101 of the neasurjng device 100.
The ridge 103 i PoSHHR ts—‘sﬁp Fhrartinfl tie thterenmigabfdirretiessitm? 5

t hat prot%udes radialhy in rdkﬁ_tomard the center. The mounting claws 4
are urged’by vi FEFRSST tHfei ot R RS ¥ Rt B Rriiangiyte

dly, with .Qt ub bej db hi.s. el ic f
agai nst he'radi Sy MR T ed Fe 05 DAt ATSCKTha (¢ rdfte.
i th i ; it t 4 | .
uraing e mounELe AR BN E dpta AN SR o S e
and the ridge 1G3 .39 Jthate t%eéflfot eé Si'{?éﬁﬂgdﬁgaf@ P ition on the end of

the tip receiving part 101 of measurin Vi ce 100. Because the

mounting claws 4 are fpsidi aesk iNdddes thea OW Lo Pgs | W% V£ Pbm t 818 PESS

portion 2 as described above, the nmounting projections remal n contal ned

within the tip REINMME FEYrinsl Gl Pl WS- nHuxpased 20 ddupniedh ¢dhe outer
peri pheral part of the tip receiving part 101. Thus, in the event the tip

recei ving part 1ok tdelliydezodive saretdrawg, i hehd igpdeimen nfe byt ed from
bei ng renoved or separated fromthe tip receiving part 101. Further, the
mount i ng of the ktligpd]) Wuring 24 hef rdoessid02 The tdkernder riadss \3 ng part
101 of the neasuring device 100 can be maintained in a rather stable manner
by virtue of théngilsisies t3 eipasfimgre inflow QEItle@l thax exmrnds nh &t aws 4
at equal angular_ intervals and the engagenent of the protuberances 41 of
the mounting cl SdFeFtdiam SURs kg iradddl \Rerpdicular 49 the drefthdeaRR% h
the present invention, the 5 slender tubhe 3 and, the base portion 2 together

define a'main body it Jedgeiersdld Ph e i PIRiTEHORE LoFhiRA TR+ body i s
provi ded (N 2 LLouth ol oo fas g i, 2oeed TR Lot on pathy P el
10 oP2c! Ton, L Ovapile iy LS APIRLE 2 Yoty RAUEL, el Syaelopnid L Tl D
e T Lol TAAR IO 669 LR S ittty
receiving part QL ofrdhedeguiinith deYiQfe X%t paper 5 by capillary
20 action. It has been found that the specimen inflow
path 31 is well suited to draw-in blood under capillary
action when the inside diameter (average) of the
specimen inflow path 31 is in the approximate range
of 0.2 mm - 2.0 mm, preferably in the approximate range
25 of 0.3 mm - 1.0 mm. If the inside diameter of the

specimen inflow path 31 is unduly large, the transfer

of the blood specimen by capillary action may be



.The base portion 2, the slender tube 3, and the nounting claws 4 27 OCT 2004
constructed as descri bed above are preferably forned of a resinous

mat erial. Exanples of 20 suitable resinous materials include acrylic resin,
-pol ystyrene, polyethyl ene, polypropyl ene, hard pol yvinyl chloride,

pol ycar bonat e, pol ynmet hyl methacryl ate, ABS resin, polyester, polyphenylene
sul fide (PPS), polyam de, polyimde, polyacetals and 25 various resinous
mat eri al s such as pol yner alloys and pol ymer bl ends containing one or nore
of the resins nentioned above. Anbng resinous materials such as 2 7 CCT
2Q0 - 20 those adeeiriseled afifected egiditendaiad indse |dikEer BaiM J C grest s

whi ch have a high degree of hydrophilicity or which have undergone a
treatnment for i mfdweri igrnid,dridphite cirtsideawkl gmetheen db tlee payddimdrar |y
suitable 5 for the purpose of permtting quick introduction and spread of a
speci men. The t AddtheehtPaftdr 3 Inpa tunedp Iy ditophl 1 iWdie yspead et adciosipl tished,
for exanple, by treatnments such as physjical activation as plasma treatnent,
gl ow di schar ge, PLOEhERES idiedc Her PRl dil 49 dbhoiteast irgrer 1y aewmtbon and

by incorpgration (application) of surfactant, water soluble silicon,
hydr oxyprgpyl ng(\rmr%gé,y ﬁcﬂff)é’ttlﬁq drie &5l v ARY R gRA VBT | S y d  The

[l sh f . the test 5.that,is 15, dt eb ti
over sl shepe oS el PG Wiy | ek (O BOSE BT
Poatost paper VS AR DLAICTs HIRP P G RAGE { AT Eond 2P
circular in shape, t%é“{[rﬁiéielcgi%{@f ? .éhe fﬁé:{%fpgfo&—%@c for?g t he

nmm e e ran

order of approximately 2 nmm - preferably 1n approxi na ge of

3mm- 8 nm O @%w,sﬁé&ng@qr@ldmepéﬁtsPaﬂpﬁfiﬁd!déa@ééoa%% on
the size of the 25 base portion 2, including the dinmension of the pedestal

part 21 70 whi clyeinfeaallast deupiarix i sRfuned. enkhierd m&%@ﬁs Aovdifest £t
paper 5 may vary, 2 7 ocr 2~0~ - 21 although it has been found that test
paper having a tihi disness ben e Byaxidide Y g r QineBr 4£ @Han
preferably in the approxi mte range of 0.05 nm- 0.4 nmmis useful. 5 The
test paper 5 i s speomded iwiftillowa peeit r3l Inay ocatye da laorty atieal 1onh e wedich gy
convex portion or protuberance 531 that extends out of the plane of the
test paper 5. Aexseart iaf RIESspecimers,inflowpwmettbetlance 531 extends or
protrudes towards the 10 path 31. Al though the height or axial extent of

t he protuberance 531 i dttalesienttedf o-keysrepenes cinf ensparh 3he
protuber%gce 531 is preferably dinmensioned so that it extends or protrudes

b
into thetpath 3Ma% P@réﬁyt&‘& APRTEHRFS F e ech o™ 5 M1 &3, The

hei ght of the protuberance .,531 .can thus be on the order, of about. O, 02 nm
-1.0 Mm preferﬁﬁ%ﬁ%ﬁ%ﬁﬂ'dfbéqﬁnqpﬁqu*ﬂﬁte range SE2F AU's % G,

If the length of the specimen inflow path 31 is
excessively large, the transfer of the blood specimen
by capillary action may take an unduly long time.
20 Oon the other hand, if the length of the specimen
inflow path 31 is unduly small, the blood specimen may
possibly adhere to the outer face of the bottom part of
the base portion 2 in the state shown in FIG. 10.
A groove 34 forming a first groove that communi-
25 cates with the specimen inflow path 31 is.formed on
the leading end face of the slender tube 3. In the

Illustrated embodiment, the groove 34 is a straight



. The shape and outer dinmension of the protuberance 531 is preferabl¥ t he
sane as or smaller than the 20 internal dianeter of the path 31 at Tt4fd 2004
speci nen outl et 33. The shape, dinensions and ot her characteristics of the
-prot uberance 531 are not |limted by the foregoing, and are preferably
appropriately sel ected dependi ng upon, for exanple, the cross-sectional
shape and 25 di nensions of the path 31. dheldrotuberance 531 inparts

advant ageous characteristics to the test paper 5 fromthe standpoint 2 7
OCT 204 - 22 of facilitating the supply of the liquid sanple to the test
paper 5. That i sgrdyveiextending hecpsos ubke areibdldibngued 6peehgen in the
path 31 first contacts the test paper 5 at the protuberance 531 which
preferably 5 extelelsdemntiulbdne3 specsnewn ol | BIG334 whochhatanket bpposlhee
liquid specinmen is rapidly supplied to the test paper 5. The test paper 5
is al so provi decends hohnthai grogvexd énopey tantharogbeverepbpheoy of

pr ot uberance 532 10 which protrudes in the sane direction as the

prot uber ance 531therhs kergdem | Beberdt uber ance 532 is positioned radially
outwardly of the centrally | o¢ated protuberance 531, and is disposed

adj acent the out er C|TE%n?E?%hEéOBf°fhEhFe§F°B&Be§4515TH€VéﬁHaESPPFOhHOf 15
t he protuberance 532 js OSI foned in the speci eservoir as seen in

} SRigndy aﬁiéab{t Be

FIGS. 1 and 6. Tﬁ@?%ﬂﬁﬁl #° b?%%%?aic%m%% i &0 B ?BEP YcPEt RBe
t d di f.the | d the t tl
oxcons 11 utd 20k et 1B eS PRe (ERe S hodPER: Bo oBRCBe)BnB AL dnnul )
b 53 h
o her e 552 fver s ey ol e PechgPer vl 108 Lt BBRes. T ot
parti cul ar val Ugya @) t0UsIdin250bs npaﬁéeigeﬂofchsio&iesdoyae£h9tagﬁt er of

t he annul ar protuberance 532 t he outside dianeter of the
test papero S, anmpé@fleaalblﬂoz?%he BQ&@fSPQ@lmeﬂ 1s 642084 evér whEhsi de

di aneter of the test paper 5. It is preferred that the width of the annular
the leading end face of the slender tube 3 is brought
into contact with the surface of an individual's finger
tip during the collection of blood. The groove 34 thus
advantageously ensures that a part of the surface at

15 the 1eading end face of the slender tube 3 does not
directly contact the skin when the leading end face of
the slender tube 3 is brought into contact with an
individual's skin during use, thus providing an access
path to the specimen inflow path 31 for the blood

20 specimen.

The depth P; of the groove can be set depending
upon various conditions including the condition of the
skin of the individual. While this depth of the groove
34 can vary, it has been found useful that the depth P;

25 be generally greater than 0.1 mm, preferably within the
approximate range of 0.2 mm - 1.8 mm. If the depth Pj;

of the groove 34 is unduly small, the passage of the



_protuberance 532 be on the order of about 0.03 mm 1.0 nmm prEferfPH%Tiﬂm4
the range of about 0.05 mm 5 0.5 mm The height of the annul ar

pr ot uberance 532 can be about 0.02 mm- 1.0 mm preferably in the range of
-about 0.05 mMm - 0.4 mm The shape and di nensions (e. g., dianmeter, w dth,
hei ght and the like) of the annul ar protuberance 532 10 can be
appropriately sel ected dependi ng on the-shape and ot her characteristics of
the mai n body. The hem spherical protuberance 531 and t he annul ar

pr ot uberance 532 can be forned by enbossing (e.g., by pressing the bottom
end of the testbpapdr specimeugintse the e@frcdveUBEhmadt paddibly &g . The test
paper 5 used with the specinen collection tip and neasuring device of the

present inventi dnsuofyf ild emtocduchd asy whepostitie rpndatgign iafpridgnat i ng) a
reagent (coloring reagent) on a porous sheet. Exanples 20 of materials
form ng the pordosiviesta lisiclskde mesuldsenif sbried,atioredry flerdec, stret ched
sheet, nenbrane filter, and filter paper. Exanples of the raw material used
for produci ng t Rehesiyes fonest afndheddlesid dst arhe gl didurds’ s fidyol ef i ns,
pol ysul fones, cellul oses, 25 silicates, and fluorine type resins. Mre
speci ficaPly pol yet hiléhShaRSpntayat e, et yutshe i ad¥e pit hand &he

pol yet her sulfone,.nitraqcell ul ose, , 20009 - 24

.cel lyl ase,. qal , 2 7
and pol yt et r af | #5FEECHQA eﬁé:o(oi"@fsl’oﬁ';:ser?éi}' g’:ﬁﬁs ; St%r S ARPMER Dor ous
heet is i t it | ut i f f. th k f
oot Mo eangh g 1 b SARCE SALED AU ol 1 Sake o
i f bly f f terd S hi | 1,61t
Pt el gl ot o St NN
aval | able 107"t b GUTER VTR g BP0 Y @I Ay A idie same

as those cited above. 10 anples o eagents to be posited on the

test papgp S5 fonaRasY idnd HLed cxdde iNIEHHE Auose Bddars (@ddact
per oxi dase (POD), and "a col oring agent (coloring reagent) such as, for

exanpl e, 4-am nedet igkii Mhed the leading end face of the slender tube
N- et hyl - N- (2- hydr oxy- 3-sul f opropyl ) - mt ol ui di ne. Dependi ng on the kind of
anal yt e subj ect &d itso Hirtos gheta Siurtenerdn t acsageittts ssucndisyiduml exaiplre,
ascorbi c acid oxi dase, al cohol oxidase, and chol esterol oxidase which react
wi th bl ood conpciveringy arse .t hdoaexamgle,i g plurality of radially

oriented grooves 34 (e.g., in a cruciform pattern)

15 positioned around the specimen inlet 32 of the specimen
inflow path 31 is one possibility as is a pattern of
grooves 34 laid out in a parallel manner.

A projecting part 35 is formed adjacent the end
of the slender tube 3 forming the specimen outlet 33.

20 This projecting part 35 slightly protrudes from the
lower face of the base portion 2 as seen in, for
example, FIG. 1. Also, as shown in FIG. 5, this
projecting part 35 is provided with a plurality of
grooves 36 that form second grooves. These grooves

25 36 communicate with the specimen inflow péth 31 and

are formed on the end face of the projecting part 35

that faces away from the specimen inlet 32. 1In the



20 agents (coloring reagents) as nentioned above nmay be used. Cptbqnmhlmm4
the reagent may additionally incorporate buffering agents such as a
phosphat e buffer solution. O course, the kind and conposition of the
-reagent is not limted to those nentioned above. 25 As descri bed above, the
outer peripheral part of the test paper 5 forns a fixing part 51 that is
fixed to the pedestal part 21 of the tip prdper 2 through, 2 7 OCT ZQp~ -
25 for exanple, fusion or adhesion with an adhesive agent. As seen with
reference to FIG 2, the test paper 5 is fixed to the pedestal part 21 at a
plurality of intetostiranedy empaddthenprar tthid Xirtdvied rB6s togehaig ddfee out er
peri pheral part of the test paper 5. These fixing points 52, which are

pref erably di spaseduat feqmalshiapeer vains adddslilan ito opEcandodinteerthiehe t est
paper 5 and the pedestal part 21, with each of the spaces being | ocated

bet ween adj acensppaiimenofinflewl @atthxiddg pdientends2 ofTHihe grestvasctiéon
permts ventilation to be established between the adjacent fixing points
52. As the specPReR (e. t§e, omrtesdperiizphe raurloft heherieatisy aadtet3’s3 and
is spread_onto the test paper 5, the air entrapped in the gap 6 and the 15
speci men Peservoir 6TNe BOAVESed f FMEcharyddia MIRLAL 1 Kdes’ bet ween
the fixing points 52. ,As a result, the  ,spread.af the specinen is edited
or faci|itated FE AULERsGIYEREREELUL, 17 f ACd LTS T 19 (o et
paper 5 to the r, f .of th r Qj.ect,i rt 35 v .. of .

exanpl e, fusi ongg\ﬁ%éidﬁ %lgc])'ﬁ‘evr\% toﬁlt%n%lg écsﬁrl’&e%% eerﬁz.qj The 165t ae|5:'e3‘rHI can

thus be suppor t oqo0fl AN riotedl el MR NASR P, 2y H1e i Tor &

stably. Further, obstruction “of orm expansi e specinmen (e.

g., blood) by tQ‘%a@‘?xfi?i‘rgm% ieoggggéén%“@urt@et"\@@oi a0 YAk} 1 P UG om Of

the test paper 5 can beé precl I'n the enbodi ment of the present

inventiofg 2 7+ReCshedif@rm o_%@.le@?%@r hied HROodvis RS amPrild Ghus the

sl ender tube 3, and the nounting claws 4 are formed integrally in one piece
as a unitary ti peaddw§yefuppllieds tal SRPETHdAE dur oD tdms e thapear
separately or of different raw 5 materials and then join the portions
together. The tisp 1Thosqr @i e llae itvied ypreesier amy enti fimrmesprex dicoprofdat ed
in a container 8 constructed in the manner illustrated in FIG 12. The

i nsi de di anet er the tioodospaicisens tandhehd emtt Patrenditanst dfacgflitatad p 1 10
are preferably dinensioned relative to each other so that the tip nmay not
fal |l down under tior $heaiegint conds by tiehd @t Reaguwangi eSS -

15 The depth Py of the grooves 36 is not restricted
to any particular dimension, although it has been found
useful if the grooves possess a depth of at least
0.01 mm, preferably within the approximate range of
0.05 mm - 0.5 mm. If the depth P; of the grooves 36

20 is excessively small, the grooves may not be able to
adequately function in the intended manner.

Also, in a manner similar to that described above,
the shape, layout, number, etc. of the grooves 36 is
not limited to the embodiment shown in the drawing

25 figures. A different shape, number and léYout of
grooves is possible, consistent with achievement of

the intended function of the grooves. For example,



.FIGS. 7 to 9 illustrate a specinen collection tip according to a sze)c(agg
enbodi nent of the present 15 invention. Sone of the features associ at 2004
with this tip according to the second enbodi nent are simlar to those
-descri bed above in connection with the first enbodi mrent and a description
of those features will not be repeated here. The features of the second 20
enbodi nent of the tip differing fromthese l&ssoeciated with the first

enbodi ment will be described below. The tip 1 according to the second
enbodi ment i ncludes a base portion 2 that is conposed of two parts 2a, 2b.
A first one of tsheapadm 2F igrelavdes Iha A0 fdungiem Rdal2%] thg, lkwer face
23 and the three nmounting claws 4 that function in the sanme manner as
descri bed aboveenployseicond part 2b of the base 2 7 CCT 2004 _ 27 _
portion includes the slender tube 3 that fornms a capillary tube simlar to
that descri bed above.? Eeenpppiodi trefamEned thef B entertielbseQureenerst nof ar
in construction to those of the first enbodi nent described 5 above in that
the forward nosthéndest BiPedl dnder thhdase mutiian hintpdureyraomar

whil e the _opposite end i s provided with the projecting part 35 possessing
several gPooves 2§&¥WeRTe tg’@c&ﬁt:?tpéﬂatp% ofethE R REFROMITGHS § ek ddelo

within the first .part 2a,af the se porti.on jn the manner_shown in FIG 7,
with the second & t* '26%‘&\% r‘?@pa%adﬁstog’rﬁﬂ’geci)[hyerv%‘ieplﬁfr éﬂ‘%qcecsrﬁat
receives the fir part. . AN nyl 24 is forned on the inner

wal | surface of tt%{?é: %ﬁ{lésr%%péﬁ pt%e%r %O%J\A?a% qu%fsfsaff t%fz tfl}er gaspearqorg"d‘.onr[hes
annul ar recess 24 r,Ge r:adj I i ng gqﬂyl r pr, erance
25 formed on the%ogt g&‘&gﬁﬁﬁ?%&%g&%‘g@%{ epC{aérastc‘!a{Z]]b. e 2(Zj‘n'gagllgmtnae%rjlt

bet ween the proti%ber@@%aa%@%éd&eaqc%%%%16%%3156 fHd Yefl2dadt and

the second part 20 2b of the base portion to be cou i ntegra t'oget her

to form tbe basg pertdedtirddfirdstatld Anl th&davin faca Rl thesaend part
2b is provided with a recess defining the specinen reservoir 61. Located

radi al |y outwar adify tofe thasespraitinn redeyostidd Znwak dIy tde IRC Pulidiaddl 2b of
the base portion 2 are a plurality of spaced apart hem spherica
proj ections 26 wairch 2flobmispaocecesfserd sagdpariviengd hehd estdepayedr gart 21.
The gap 6 is thus formed and results in the portion of
the tests paper 5 located inwardly of the peripheral
15 fixing part 51 being spaced from the lower face of the
base portion 2.

This gap 6 between the test paper 5 and the lower
surface of the base portion 2 aids in and promotes the
spread of blood on the test paper 5. The blood flowing

20 out of the specimen outlet 33 of the specimen inflow
path 31 expands radially outwardly through the gap 6
by capillary action and so the spread of the blood
specimen on the test paper 5 can be effected relatively
quickly and uniformly.

25 The depth of the gap 6 forming the spacing

distance between the test paper 5 and the lower face

of the base portion 2 is not limited to any particular



2 7 OCT 2004 - 28 These projections 26 are circunferentially spaced gga@%‘
on the ower face of the second part 2b of the base portion 2. Wen the
second part 2b of the base portion is 5 fitted into the first part 2a of
-the base portion, the gap 61 simlar to the one descri bed above exists
between the | ower face of the second part 2b and the test paper 5~. The
annul ar recess formng the specinen reservdiér 61 communi cates with the gap
6 and has 10 a depth greater than the depth of the gap 6. The functions
associated wth the gap 6 and the specinen reservoir 61 are the sane as
those descri bedddimens iiom .cotioe@viean) wheh ddpHf igfstt gl neeghoulle first
part 2a of the base portion 2 is 15 provided with a plurality of fan-type
or arcuate shappdedieppibly pecgereaZer Than 10.052 mat gdaveerearl exltuef, the tip
i ncludes three nipping pieces 27, and each of the nipping pieces 27 is

| ocat ed” bet weenPa@fgrail ypaiitdisf tihiee appreNimpte avenge ofhe L0 e ni ppi ng
pi eces 27 are 20 spaced apart at an equal angular interval of 120 in the
illustrated enb&dinmEt.. imé&heises gepmnal2 pananater seddiel g t6 2k5 are
in a coupled stagﬁ as illustrated in FIG, £ 7, the test paper 5 is supported
and fixed2on t h@Pd&s&PEitiest e lys funatienfin fdedingrensad MRMEr part

(i.e., the fixi part 51) .of the test paper 5 being nipped between the
proj ections 26 gﬂet %@p c &Fd s 928, GaHE‘Y{O%@ rﬁ%}ﬁtr‘?g‘t a%"’f‘%ﬁubf(f(%“_ 29
pi eces 27 on the.fir r A s inH.G, 7, the first part 2a of
t he base porti o%liar}clli’ht}glg téna %r]\:ér I Iso?'mc%glrﬁ ;}a C*l;%H oécxa €l oopf(raﬁcihnég 155 oourgh

whi ch the test i t, 0 i men
aﬁ@e%aQYl%f%&pQﬁ%ﬂ?ﬁgﬁc ]%ﬁ c]gﬁbgﬂﬁﬂx%ﬁgJ?£g?gﬁgbggﬁg

i s absorbed on thé test paper 5, can be

sensed by the agahnyi@ lMRAsW it adeVitte Wited Ddhighetdf YOhhdacAUse the
projections 26 are intermttently formed in a spaced apart manner al ong 10

the peripberal eapeird gunferential direction of the second part 2b, the
fixing points at which the test paper 5 is nipped are simlarly distributed

inan intermttent sHeehERA pdmIPIRIry ASE aaHeSIHp |6 Ihes Saeas et ween t he
adj acent fixing points allow

increased depth as seen in FIG. 1 to define a specimen
reservoir 61. This reservoir 61 may possess an annular
shape communicating with the gap 6 and may be produced
15 by forming an annular recess in the lower surface of
the base portion at a position just inward of the
pedestal part 21. The blood which has expanded
radially outwardly through the gap 6 is retained in
the specimen reservoir 61 and is prevented from moving
20 further outward toward the outer periphery of the test
paper 5 that is fixed to the base portion 2 by adhesion
or fusion (i.e., the fixing part 51 of the test paper
5). Also, in the event an excessive amount of the
specimen is supplied through the specimen inflow path
25 31 to the gap 6, the leakage of excess spécimen through
the phenomenon of wetting can be precluded. Thus,

contamination of the leading end of the tip inserting



15 ventilation of air. Thus, as the specinmen (e. g., blood) flows 20uBCbf2004
t he speci nen outl et 33 and spreads out onto the test paper 5, air in the
gap 6 and the specinen reservoir 61 is efficiently discharged and so the
outward spread of the specinmen is not hindered but 20 rather is
facilitated. The tip 1 according to the second enbodi nent of the present
invention is advantageous in facilitatirg tive f4 xation of the test paper 5
on the tip proper 2 because the test paper 5 is adapted to be fixed by 25
bei ng ni pped between the first and second parts 2a, 2b form ng the base
portion. The spearfen 0Qoldfe@heoranalyt el miestidiirf Rbovee are dwe £OThL00 -
30 adapted to be inserted into the tip receiving part 10 of the anal yte
measuri ng devi cedhgeiicre dfort heeapedingra (@rpondritoad) aod)e kevdimed & he
anal yte neasuring device 100 will be described briefly. 5 The anal yte
measuring devi ce 100 Theimayext intee qlrasd cus|praovent oorsl 4 i are qusdwided part
101. The tip receiving part 101 is preferably cylindrical in shape and
allows the tip Pr &hige Losesy fifae iafsdheeddse wartiamitg e Wiethe tip
receiving _part 1Q1. 10 The tip receiving part 101 of the measuring device
100 i ncl ufes thél&mr&t%@é@dmn%?@r@&@wm@%mqcmzmsqel | eadi ng
end of the tip receivin rt 101. The inner wall surface bounding the
recess 102 poss&?e?rg‘gé’(%%alqr&?l iBFRarRaAr SR PRAEd S RA. riREVESsL03

havi ng tapering _surfaces as seen i.n_Fl 6. .The tip receivin rt 101 is
provi ded with a%ﬁ& Sht ﬁng%fﬁ ALe519 4 lrtwéé)rr?éﬁhfe]s e&ﬁ:égﬁ, s%qlon

el ement (light-em.tt] i I re t.i ; t. {photadi ode). The
eni ssion el emn?@estﬂgg%p?gﬁqgnzgqg%ﬁér aecg 1a2cbgul1q45teg | |lg%?t' atﬁgé prescri bed

time interval . kaendidlgy bt JRAUIGNY ate G il 50, e i%aclqgﬂol
(0] n e

unit fornmed of a mcrocomputer. This contr It has a built-i1n operation

part for100onput idegdrited amgein £ axaananta ide Y iend dsuale aasd YoM £,
sugar) 25 based on the signal fromthe photonetric part. In use, the

speci men col | ecisomelenp ih iIFILd.ngerfioad dxnp lidie dHd) MResH Mg Rafd 4LQle and
t he specinmen flows 2 7 OCT 200 - 31 to the test paper 5in the tip 1 and
i s spread acrosgpoishie itomstd papdally dswesidd]lyoe fdadny inked rhel ovtdiefeore t he
nmeasurenent is started. When the emission elenment is |it up, the |light
emitted from thdiaemessirowfeltdreeitas® ipwitiges 2omft e asitp patpey dositidre tip
1 and produces a reflected light. The intensity of this reflected |ight
corresponds to ©idacendndiney Oélftetrh@a,fmnherafss}%é?dlqaytqste RaeAr fapeMade The
col or assunmed by the test paper 5 is based on the anmount (concentratjon) of
the 10 taPget cEREEAEHCLT Yirhd hep QR Nh P ATl 9TH ety BSRafed
reflected |light corresponds to thhe anou r concentration of the target
conmponent in thé‘%sﬁ'él(ﬁ r?élr?erﬂ?@rﬁé’?qe@é’t é{fLt Itlg“tfntpquesrteac]ei% B! He Witepti on
el ement and is subjected.to phatoelectric gonver.si.on., 15 .The recepti

el enent i ssues %ﬁslgnéjlog % alatcg" eetbs%) g "fl(s)d} %earft‘oltﬁﬂgeofp ece%%\r;ed
l'ight. This anal.@g.si |l r ' | Qi al 'gﬂ&l hs, sent to
the control uni P%mﬁzlreg%%tse% iogrﬁgj\églc%%%% o%tn%eaaelcgr géc#{lreezgt nen esadslﬁcﬂ%as
arithmetic operaiione@¢ing part 101 of the measuring device.

20 The outwardly facing surface of each mounting claw
4 includes a radially outwardly directed protuberance
41. In the illustrated version, the protuberances 41
" are each defined by tapered sides that meet at a point.
As seen with reference to FIG. 6, when the tip 1 is
25 mounted on the tip receiving part 101 of ﬁhe measuring
device 100, the mounting claws 4 fit into an annular

recess 102 formed in the tip inserting part 101.



.20 corrections to quantify the anount of the target conponent in t??OCT
specinen (i.e., to determ ne the nunerical value of the blood suga Ieve?g”
Qui te advant ageously, the tip receiving part 101 is not contam nated by
-adhesi on of bl ood because 25 the test paper 5 does not contact the tip
receiving part 101 of the measuring device while the specinen collection
tipisinserted inthe tip receiving 2 718CIT-2004 - 32 part 101.

Further, while the tip is received in the tip receiving part 101 of the
measuring device, the |ower face 23 of the flange part 22 contacts the

l eading end 5 ofné hgrbtRbeeaRtyi BY sﬁréaéﬁlmbenihxgtBﬁogeék&bag af the
sl ender tube 3 of the tip 1 with respect to the |ongitudinal direction. The

hol di ng abilityefdages dheiigbt 103 sbrme@t bh ehet Bept kBcéikehat pyett 0 the
tip receiving part 101 10 while the tip is inserted in the tip receiving
part 101 is al ways genehal hgasonshgniebecauseot hi shbokddne abdl iy is
substantially excl usively dependent upon the elastic force of the nounting
proj ections or £bemed4byThepsptcofiehheoliheeri walli pflthe aecesat @0g 15
positioned on the tip receiving part 101 with respect to the |lateral
directior (i.e.thah Phetundest redidélynéovpydiietpvand thewseskerhe test
paper lies) and is not susceptible to being shifted or noved in this

di recti on becauSeetReURbiRgi RY2¥Fats2ieanEIgfchyr Bdrigewrtn tBrast pwn

[ h ' f th dially i di id 103. Th
Teasurement or 1515908 £BBBSEP; GHARNHCHRALPORY CHRVBECHY  HISHOANS: hor cby
i ncreasing the neasurenent accuracy. Fromth bo .desiristio? Eg can be
seen that 25 {HeE SPARFAEACES! bcPEONTt PhOBPoRhEY pFBLEnE LPRYERL FBRCES
desi dt fflcl I s j f far : d i
adapted to i nt cPPaEiety ¢ rE8Laf1PEELaBELY" abilRteg BIaBTIRAC, N devi ce

In a wayy§hat apjpusSeifee PGQBEEQ GQBkﬁﬁt%ﬂeOHoEH%iﬁg'E%Q%%OQ LhA tQebe

anal yzed. The specinen collection tip 17constitutes the mal'e portion of the
interface with phetaBasyhtBy devbaewaPE19 ABIpESmadarked horBeikbiked into

the recess 102 (female
and effective engagement between the protuberances 104
and the ridge 103 so that the tip 1 is maintained in
position on the end of the tip receiving part 101 of
15 the measuring device 100.

Because the mounting claws 4 are positioned inside
the outer periphery of the base portion 2 as described
above, the mounting projections 4 remain contained
within the tip receiving part 101 and are not exposed

20 through the outer peripheral part of the tip receiving
part 101. Thus, in the event the tip receiving part
101 collides with something, the tip 1 is inhibited
from being removed or separated from the tip receiving
part 101. Further, the mounting of the tip 1 within
25 the recess 102 in the tip receiving part iOl of the

measuring device 100 can be maintained in a rather

stable manner by virtue of the disposition of the



.portion) in the leading end of the tip receiving part 101 of the gqﬁﬁubhng
device 100. Wihile the leading end of the tip receiving part 101 8 e
measuring device 100 is covered by the base portion 2 of the collection 10
-tip 1, the upstanding outer peripheral side of the tip receiving part 101
remai ns exposed. Neverthel ess, by virtue of the construction of the

speci nen collection tip 1, the exposed upstignding outer peripheral side of
the tip receiving part 101 is not susceptible to being 15 contani nat ed.

FIG 10 is illustrates the way in which the specinen collection tip 1 can
be used to coll fetinginpeela®ad i4natheghaimadigud a! Aot es¥@alse.anthaheol | ection
of blood is initiated by piercing the individual's 20 finger tip (or ear

| obe) with a needbegemeatsodl pbe protabesabcesd 41 of fthewmauintdhnd he
puncture in a small amount (e.g., in the approximte range of 2 1 - 6 1)
onto the skin. mbawgh#l withhéhepédpneecedviag parttil®ll is 25 inserted in

t he manner descri bed above into the tip receiving part 101 of the anal yte
measuring devi ce 100InNTRcsorgiange adhinevde Iprasentgiimyamaan p thecei ving
part 2 7 CT 2004 - 34 101 of the nmeasuring device 100 into engagenent
with the $peci nEheBEPFe&tPEn 3t Apd1 thgodaiskl Portilcd #h&aderher safdmendat ed
in the container 8 sho in FIG 12 (after the coverjing seal 81 has been
renoved. Then, 8 FﬁénlBgeynﬁhéﬁdl§uﬁﬁ§€§a&ﬂytﬁes§@éﬁdéﬁhﬂn99@¥°isTWﬁéhght

| ose t i atact with the individual's skin. The bloqd 7 on th
finger tip is aBRe™ BoRYowst REGUGRSENE 5PobyESRUEY tdSs dduidmen 1A et 32

' [EB f3'1§""%h%'t°'%?ltntc*%?o?%e%\is”%” cjagniiﬂfalr?'v path

and, by virtue Ll
32 in the direc?%ggggkht%é¥%§§tb%a er whéere reaches "t he ‘specime

U e 38, oThe, bhpadsBron-bhiantl BAch LRdindlarteasBNahy digper sed of

| ost on the skin because 1t is iciently drawn into the specinen inflow

path 32 {froughspbeih@hekalvatdsl 268 tesePeaes 6f, ! i 0reeve pihdhal opens
to the outer periphery of the slender tubé 3. As the bl ood réacChes the

speci men outl et ig3sepabh ehet ha ikl gedyCcepdt AGt ot RenarRMiAltePAriteroftHehe test
paper 5 and is absorbed by the test paper 5. At the 20 sane, part of the

bl ood advances tpeotigbnt hefgdoaopath36 li andhe epedtebahanepedimamd r eaches
the gap 6. The blood flowing into the gap 6 is absorbed and spread by the
test paper 5 th@hei madppbedy tis whsogaros idandwiithgrtdeualduntsimgead radial |y
outwardly toward the 25 outer periphery of the test paper 5. As the bl ood

i s absorbed andciprea@ropredegtyonshd hedi wddownthewcsdiliectiogertdmat es
suction force anew and induces K 2 7 OCT 2004 - 35 a continuous supply of
bl ood tolPhe tesP PEpérssripgedniRekhend idngeseiyingh@agitodd 17 afn thige
finger tipis congaratively smal |, therefore, this blood 7 can be supplied
wi t hout any wasP82BYTLRE G8YECFapdP 5. 5 Conversely, even when the anount

of the blood 7 on the.finger tip..s relatively | e and cessjve blood is
supplied to the test%ﬁlgpg)%sﬁ Ptoﬁé?lﬁé‘sg'bﬁ*ﬁet fiﬁ;ﬁ{ > BiFod 1 I T Sut of
the test paper and.adhering t0 _a 1 nati,n he lower fa 23 of the
tip 1, the 10 sﬁ? ggéggf%éﬁg%tﬁpchg§%§?%%%L§%tdf%f%lteg p 5?%%&5%% c part,

or he peripher 8lepath; of sbhnaPasuL! B8sdekeenat pied udddhgaased he
excess blood is retained”in the specinmen reservoir . Thi s excess blood is
thus preygnted 5neghbhewragidvhsOhalle iE2ELHYRIdeOWRY1ic resin,

polystyrene, polyethylene, polypropylene, hard

polyvinyl chloride, polycarbonate, polymethyl

methacrylate, ABS resin, polyester, polyphenylene

sulfide (PPS), polyamide, polyimide, polyacetal, and

25 various resinous materials such as polymef alloys and

polymer blends containing one or more of the resins

mentioned above. Among resinous materials such as



15 the outer periphery. Thus, the blood in the current specinen bgymgT 2004
nmeasured has no adverse affect on subsequent neasurenent cycles wth

di fferent specinmens. Also, the used tip 1 can be safely discarded w t hout
-causi ng any infection. 20 As the blood is supplied to and spread onto the
test paper 5, the target conmponent (such as, for exanple, sugar) in the

bl ood reacts with the reagent carried or tR@ test paper 5 and the reaction
produces a col or change in the test paper corresponding to the 25 anount or
concentration of the target conponent in the blood sanple. The anmount of
the target conpenese menthienekdoetoved te@Thod@0Matedlallst e KauRryaalc val ue
of bl ood sugar) can be determ ned by optically neasuring the intensity of

t he col or changeeasasnwtiibyn hlaeet asth igdpele greleh odu gy ddephise adftyt ke bl ood
conponent neasuring device 1 as described 5 above. By virtue of the

speci nen col | ecwhdght have whdergomee serireiatwenti dor timpabitdo 7 can be
quickly and reliably supplied to and spread across the test paper 5 in a
rather sinpl e mB¥AEPPhAdigityshiave provenctticoks part isvdarlemswitadle s can
be realized and the accuracy of the nmeasurenent inproved. After the

measur eneft i s EBApPFELe@UTROSEN CfoPesIYtt ing Qv Ftdasduatigand 101 as
showmn in FIG 6 is ved towards the | eading end of the tip receiving 15
part 101 of theSRESEGr Phg3d&PCEE™E t hat the | eading end of the pin 104

contacts and pushes inst the fl e .part 22 of the tip .l to thereby
remove the used specia%enoc&‘ﬁalté“cetr\to%n% PP F oMY Y rici?r}'@t?eq*/tiyngc%rt 101.

By covering theyti it e y iner en.. I i ng the
tip fromthe tisgrggéfyk%gsﬁgﬁf %%%,egﬁg&%égsi iIéﬁ%ﬁ %%nﬁﬁéqﬁ§§g2¥%p bei ng
touched by an !Bﬂ?&&@ﬁ@'ab%i%%%ﬁ@%daﬁFﬁﬁkﬁﬁﬂx 2@t Did1idw fsdig-dd 00d
causi ng contam nation through touch is dimnished because€ the used ti'p can
be discarded ascdzoaecaigetalre@, Andheleerfdiolet 1ikmt asira AR icn weRd in
t he specinmen collection tip of the present invention is not limted to a
single 2 7 OChy2Q@4orpdtatiiayer appldicatdiongn ofs sudfakivaaitsd watdhe
drawi ng figures, but may be constructed by superposing a plurality of

| ayers on one asmoflhble Fhé icompohguirdxypercpydf celdhulasmyl tpollysidrylene
construction may possess 5 different functions. For exanple, in a two-1ayer
construction, omédyePlyhandwpolapsopydenef dycicdn to permt the passage of
red blood cells while the other. |ayer functions to carry the reagent. The
description set fortFoVenad ljediapfe®t Fhro Yefd IRaRAe SarthatderSt andi ng
of the pEgsent i nvention in thiicontext.of usin% bl cod as t he speci nen.
However , JPhe pr 88EHE P Faniihen Basen oatiian B@y: He IFd tedd-agt 1 P&y the

speci men. The speci nen terials which be used effectively.,in this
i nvention inclugg, %grnng gigﬁﬁﬁg,t§uéﬁc &ciC &9&5%55%%§,I ,
cerebrospi nal fluid,.,hil.e._an iva, dil | i_qui t her aqf.,
concentrated Ii éﬁg%b?%é%égg.qgégkglésao “@é?&@ﬁrb§ﬁ% ﬁgdt§ﬁgﬁﬁnﬁg%gdﬂénent

ot her than bl codnauaar degwelodonc! ude [nanoanied o5 10f; 20 gl

chol esterol, uric acid, creatrnine, alcohol, "and so
(occul t bIood).SEQ?eqnalyte measuring device fitted with the specinen
collection tip of The present invention may be outfitted not only for

opticall ygoneasuring G tRASWAPHD 9 hies iditenslidy i dhpeoltie assuned
by the test paper as a result of the reaction of the target conponent in
t he speci men w bhitkhider ddgeriterqud@ntdhfeyitagt paplrAGT c20be on the
order of approximately 2 mm - 12 mm, preferably in the
approximate range of 3 mm - 8 mm. Of course, the size
of the test paper 5 will also depend on the size of the
25 base portion 2, including the dimension of the pedestal

part 21 to which the test paper 5 is secured.

The thickness of the test paper 5 may vary,



- 38 the result of the nmeasurenent, and displaying the nunerical 2yal0le 2604
but also for electrically neasuring the change in potential corresponding
to the anount of the target conponent in the specinen naterial, 5
-quantifying the result of nmeasurenent, and displaying the nunerical val ue.
The principles, preferred enbodi mrents and nodes of operation of the present
i nvention have been described in the foreg@ing -specification. However, the
invention 10 which is intended to be protected is not to be construed as
limted to the particul ar enbodi ments descri bed. Further, the enbodi nents
descri bed herei alahough e teganieth Foudd ustdnatiest gy Hdaihg a
restrictive. Variations and changes nmay be nade by 15 others, and

equi val ent s enplthyjednesist Houtt hte ppriogidatemddeyes @ id. 0F rirhe- oI S5 e,
invention. Accordingly, it is expressly intended that all such variations,
changes and equipr&ifentad lyhiich thel lappndsimatee spigd tofarld Gcope -of0 +4h1amm
invention be enbraced thereby. 2 7 0 GI 2004 39 CLAIMS 1. A specinen
collection tip £6r Ye&ifivdeting a |iquid specinmen to be anal yzed to deternine
t he presepnce or anount of a conponent jn the specinen conprising: a

gener al | y2pl anar basgr}fortt‘?ﬁfn,PadDQ%r&]iJt%ci??fé‘ﬂ&%ﬂ’e%i%g@@b‘éag&lf endi ng

The’ speci mon | s 1AGASEEH A8 ALY (BGETBpE SHuBh RRES BRI on i
i cati i he Jnfl th f | Vi i fl ow th h

cormunt cat o WHb G IO AR LT eSS g, shecLenfl guige i ough

conponent in thechﬁpet(‘ésrjée?)ag)]c%rprsodu%es Y slILHn t (%.CO]! Q né:i’ganq__e}.lé ndi cati ve

of the presence or ampun t He conponen € sdnple anfd a plurality of

spaced apart no J ectdQn i @@% rtionin a
di rection opposﬁgtﬁﬁ)ﬁl@rﬁg%n%i}ﬁeg ichcn(iJ e tu %J%ﬂ%&&ﬁg;e% e specinmen
collectigo tip ?ﬁw ding 20t HAIGA khevhafsidhd e r8agente sl ese byhd he
test paper is of a type which reacts with the conponent in the specinmen to
determ ne a coneedttididramcd F3le icoMumerdstiriddwl seaiEnsperiflie speci nen
collection tip according to claim11, wherein said base portion possesses an
out er peri pherydiaethssiaing rentprog ylrenjaante sl hiss nrepfestidabloned radial |y
inwardly of said outer periphery of the base portion. 2 7 CCR ~op~ 40 4.
The speci nen coldigemnisgoned s ddvadi rige textdradandy, prermidesdinkdase portion
is conprised of two parts, said test paper being fixed between said two
parts. 5. The spd€ msthcdyedthagiehy Paigtbrifdrrad ot d&ihg 1Spegiaradi n sai d

i nflow path for the specinen extends in a direction substantially

per pendi éal ar t QU&disF t3dst PHiferheighta el ddiardr ABIRB@ENTHh 13 G35 thus

collecting a liquid specinen to be analyzed to determ ne the presence of a
conponent in thgesﬁélci S i r?g’.o“he/rpagor? B8Yy 4 P IR e PISE ST E an

i nflow path alo i the specjnen is adapted to flow, a test paper fixed
in position on t%%é) a(sbg'opsor |oncq'nr£e€3nmmni cation with the inflow path for

recei ving speci nen fllqygi' ayah J , I, t PEPE
carrying a reagent whic %e%ggs W ti&f%%n%%%%%f? ?%a%lﬁee @%%a%l rrenértlcoe
produce a neasursall § £ QArLNANGE JdHILald Vil Qfr (e TGS &N Afnd he
conponent in the sarrplg, a plur %llei ty of spaced rapart nount 1 ng projections

provi ded2gn t he imRid¥RAd) ffiie 10 Rthed dLadi g SNdRArdped imeBRASLI ¢ 110
device that is adapted to detect said neasurable color change. 7. The

speci men col | ect3izqan tihe atrye MirMenLildnandnd Wied rcidradeageticargt ed
by the test paper is of a type which reacts with the conmponent in the

speci men to det et prctubercade @Ioerd rde ionposke iy ithd hitorsgeaimen. 2
7 OCT 200 41 8. The specinen collection tip according to claim®6, wherein
sai d nmounti ng prmdecre mrefieranind aper dmsita tpeigerse Bectiite dapei dierg
collection tip according to claim®6, wherein said nounting projections each
have a radi al | y upetwarfdity exegimiee s e qggovdeitdional shapeotanser ance t hat
is adapted to engage a ridge fornmed on an inner wall surface of a recess
formed i A5t he | dddiansiand Jf tthsF R3S mehsuri ng device. 10. The speci nen

collection tip according to claim®6, wherejin said in
The protuberance 531 imparts advantageous

characteristics to the test paper 5 from the standpoint



.body includes a base portion possessing an outer periphery and a ga@dTl 20¥
tube extending away fromthe base portion in a direction opposite said
nounting projections, said nounting projections being positioned radially
-inwardly of said outer periphery of the base portion. 11. The speci nen
collection tip according to claim210, wherein said base portion is
conprised of a first part and a second part22 sai d test paper being fixed
between said first and second parts. 12. The specinmen collection tip
according to claim6, wherein said nmain body includes a flange part

radi al | y out war éify flaeyidnid athengrothet isngpgiryojceft tilensl ichdid THempspeciorethe
collection tip according to claim®6, wherein said inflow path for the
speci men ext end$eist Pagiared.i oifhathsitsanthyalvir tper pehdileilErotubessznte est
paper. 42 2 7 0 CT 2004 42 14. A specinen collection tip for collecting
a liquid speci msltro aUdshISpaSEmed dat & 2 tthed pridiseaic € it ac tovrigtment
in the specinmen conprising:. a main bggx?in which is faorned an inflow path

al ong whi ch t he *§5&ciBRRST @ Sfafthed REPHURRE ARG T (WIby RERASIARYY out er
periphery_ a test paper .[fixed.in position on the in bqdy to receive the
speci men Pl ow nﬁxt%n&%’gﬁr’ttﬁeqﬁhrﬁl Rorianh %‘?@?eﬁ“ﬂéﬂﬁ& nt%?rqsyitﬁba%
reagent which r ts.w t.h the conponent_in the specinen to groduce a
maagurabl e col o%%%hg'nl u,ldatS eecalsn{rer%lor?‘es rf‘:oa(ﬁ"ﬁ% spLEp(ﬁCfelﬁcro%o extendi ng from

t he mai n body f%%s@?}tdg}g ¢ he specinmen collection tip at a forward end of
a neasuring device, sard at” 1east one nounting projection being spaced

inwardly from an adj aigy NG Hordd - of fde; pul ef- {é@@%i/ﬂ?faﬁ hgxgﬁ{y body
ft od

so that the adjoining portion of the outer periphery o e main

extends out war dlek teyang tdigndtad @asived HIBUEH K BRI AHd HhdOr532
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reservoir 61 as seen in FIGS. 1 and 6.

The annular protuberance 532 is adapted to
restrict the outward spreading of the liquid specimen
on the test paper 5. Consequently, excess liquid

20 specimen is prevented from flowing out beyond the
annular protuberance 532 towards the outer periphery of
the test paper.

The outer diameter of the annular protuberance 532
is not restricted to any particular value, although it

25 is preferred that the outer diameter of the annular
protuberance 532 be 60% - 95% of the outside diameter

of the test paper 5, and preferably 70% - 90% of the
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and polytetrafluoroethylene (Teflon) may be used.
Preferably, the porous sheet is impregnated with
an aqueous solution of a reagent. For the sake of
expediting the absorption and expansion of the specimen,
5 the porous sheet is preferably formed of a raw material
possessing hydrophilicity or subjected to a treatment
for imparting hydrophilicity. The methods available
for the treatment aimed at imparting hydrophilicity are
the same as those cited above.
10 Examples of the reagents to be deposited on
the test paper 5 for measuring blood sugar
include glucose oxidase (GOD), peroxidase (POD), and
a coloring agent (coloring reagent) such as,
for example, 4-aminoantipyrine or
15 N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine.
Depending on the kind of analyte subjected to the
measurement, reagents such as, for example, ascorbic
acid oxidase, alcohol oxidase, and cholesterol oxidase
which react with blood components and the same coloring
20 agents (coloring reagents) as mentioned above may be
used. Optionally, the reagent may additionally
incorporate buffering agents such as a phosphate buffer
solution. Of course, the kind and composition of the
reagent is not limited to those mentioned above.
25 As described above, the outer peripheral part of

the test paper 5 forms a fixing part 51 that is fixed

to the pedestal part 21 of the tip proper 2 through,
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As seen with reference to FIG. 2, the test paper 5
is fixed to the pedestal part 21 at a plurality of
intermittently spaced apart fixing points 52 along the
5 outer peripheral part of the test paper 5. These
fixing points 52, which are preferably disposed at
equal intervals, result in spaces between the test
paper 5 and the pedestal part 21, with each of the
spaces being located between adjacent pairs of the
10 fixing points 52. This construction permits
ventilation to be established between the adjacent
fixing points 52. As the specimen (e.g., blood) flows
out of the specimen outlet 33 and is spread onto the
test paper 5, the air entrapped in the gap 6 and the
15 specimen reservoir 61 is efficiently discharged through
the spaces between the fixing points 52. As a result,
the spread of the specimen is expedited or facilitated.
It is also possible to fix the central part of the
test paper 5 to the lower face of the projecting part
20 35 by way of, for example, fusion or adhesion with an
adhesive agent. The test paper 5 can thus be supported
on and fixed to the base portion 2 of the tip more
stably. Further, obstruction of the uniform expansion
of the specimen (e.g., blood) by the deformation
25 (bending, warping, undulation, etc.) of the test paper

5 can be precluded.

In the embodiment of the present invention
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and the mounting claws 4 are formed integrally in one
piece as a unitary tip. However, it is also possible
to form these portions separately or of different raw
materials and then join the portions together.

The tip 1 according to the present invention may
be accommodated in a container 8 constructed in the
manner illustrated in FIG. 12. The inside diameter of
the container 8 and the outside diameter of the tip 1
are preferably dimensioned relative to each other so
that the tip may not fall down under its weight even in
the absence of a closing seal 81.

FIGS. 7 to 9 illustrate a specimen collection
tip according to a second embodiment of the present
invention. Some of the features associated with this
tip according to the second embodiment are similar to
those described above in connection with the first
embodiment and a description of those features will
not be repeated here. The features of the second
embodiment of the tip différing from those associated
with the first embodiment will be described below.

The tip 1 according to the second embodiment
includes a base portion 2 that is composed of two parts
2a, 2b. A first one of the parts 2a includes the
flange part 22, the lower face 23 and the three
mounting claws 4 that function in the same manner as

described above. The second part 2b of the base
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portion includes the slender tube 3 that forms
a capillary tube similar to that described above.
The opposite ends of the slender tube 3 are similar in
construction to those of the first embodiment described
5 above in that the forward most end of the slender tube
is provided with the groove 34 while the opposite end
is provided with the projecting part 35 possessing
several grooves 36,
The second part 2b of the base portion is fitted
10 within the first part 2a of the base portion in.the
manner shown in FIG. 7, with the second part 26 having
an upstanding outer peripheral wall that receives the
first part 2a. An annular recess 24 is formed on the
inner wall surface of the outer peripheral wall of
15 the first part 2a. This annular recess 24 receives
a radially outwardly facing annular protuberance 25
formed on the outer periphery of the second part 2b.
The engagement between the protubérance 25 and the
recess 24 causes the first part 2a and the second part
20 2b of the base portion to be coupled integrally
together to form the base portion 2 of the tip 1.
The lower face of the second part 2b is provided
with a recess defining the specimen reservoir 61.
Located radially outwardly of the specimen reservoir
25 61 on the second part 2b of the base portibn 2 are

a plurality of spaced apart hemispherical projections

26 which form spacers for supporting the test paper 5.
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These projections 26 are circumferentially spaced apart
on the lower face of the second part 2b of the base
portion 2.

When the second part 2b of the base portion is

5 fitted into the first part 2a of the base portion,

the gap 61 similar to the one described above exists
between the lower face of the second part 2b and the
test paper 5. The annular recess forming the specimen
reservoir 61 communicates with the gap 6 and has

10 a depth greater than the depth of the gap 6. The
functions associated with the gap 6 and the specimen
reservoir 61 are the same as those described above in
connection with the.first embodiment.

The first part 2a of the base portion 2 is

15 provided with a plurality of fan-type or arcuate shaped
nipping pieces 27. The illustrated embodiment of the
tip includes three nipping pieces 27, and each of the
nipping pieces 27 is located between adjacent pairs of
the mounting claws 4. The three nipping pieces 27 are

20 spaced apart at an equal angular interval of 120 in the
illustrated embodiment.

When the first part 2a and the second part 2b are
in a coupled state as illustrated in FIG. 7, the test
paper 5 is supported and fixed on the base portion by

25 virtue of the outer peripheral part (i.e.;'the fixing
part 51) of the test paper 5 being nipped between the

projections 26 on the second part 2b and the nipping
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the first part 2a of the base portion includes a
generally centrally located opening through which the
test paper 5 is exposed. As a result, when the blood
5 specimen is absorbed on the test paper 5, the color
change in the test paper can be sensed by the analyte
measuring device 100.
In this version, because the projections 26 are
intermittently formed in a spaced apart manner along
10 the peripheral or circumferential direction of the
second part 2b, the fixing points at which the test
paper 5 is nipped are similarly distributed in
an intermittent spaced apart manner. As a result,
the spaces between the adjacent fixing points allow
15 ventilation of air. Thus, as the specimen (e.g.,
blood) flows out of the specimen outlet 33 and spreads
out onto the test paper 5, air in the gap 6 and the
specimen reservoir 61 is efficiently discharged and so
the outward spread of the specimen is not hindered but
20 rather is facilitated.
The tip 1 according to the second embodiment of
the present invention is advantageous in facilitating
the fixation of the test paper 5 on the tip proper 2
because the test paper 5 is adapted to be fixed by
25 being nipped between the first and second parts 2a, 2b

forming the base portion.

The specimen collection tips 1 described above are
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The analyte measuring device 100 includes the
previously mentioned tip receiving part 10l1. The tip
receiving part 101 is preferably cylindrical in shape
and allows the tip 1 to be removably inserted in the
leading end of the tip receiving part 101.

10 The tip receiving part 101 of the measuring device
100 includes the annular recess 102. This recess 102
opens into the leading end of the tip receiving part
101. The inner wall surface bounding the recess 102
possesses a radially inwardly directed annular ridge

15 103 having tapering surfaces as seen in FIG. 6.

The tip receiving part 101 is provided with a
photometric part (not shown) that includes an emission
element (light-emitting diode) and a reception element
(photodiode). The emission element is adapted to

20 generate a pulsed light at a prescribed time interval.

The analyte measuring device 100 also includes a
control unit formed of a microcomputer. This control
unit has a built-in operation part for computing the
target component in blood (such as, for example, sugar)

25 based on the signal from the photometric part.

In use, the specimen collection tip 1 is inserted

into the tip receiving part 101, and the specimen flows
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lit up, the light emitted from the emission element
5 impinges on the test paper 5 in the tip 1 and produces
a reflected light. The intensity of this reflected
light corresponds to the intensity of the color assumed
by the test paper 5. The color assumed by the test
paper 5 is based on the amount (concentration) of the
10 target component in the specimen and so the intensity
of the reflected light corresponds to the amount or
concentration of the target component in the specimen.
The reflected light is received by the reception
element and is subjected to photoelectric conversion.
15 The reception element issues an analog signal corre-
sponding to the amount of received light. This analog
signal is converted into a digital signal and is sent
to the control unit where it is subjected to required
treatments such as arithmetic operations and
20 corrections to quantify the amount of the target
component in the specimen (i.e., to determine the
numerical value of the blood sugar level).
Quite advantageously, the tip receiving part
101 is not contaminated by adhesion of blood because
25 the test paper 5 does not contact the tip'receiving

part 101 of the measuring device while the specimen

collection tip is inserted in the tip receiving
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Further, while the tip is received in the tip
receiving part 101 of the measuring device, the lower
face 23 of the flange part 22 contacts the leading end
5 of the tip receiving part 101 to fix the position of
the slender tube 3 of the tip 1 with respect to the
longitudinal direction.
The holding ability (i.e., the fitting strength)
of the tip 1 relative to the tip receiving part 101
10 while the tip is inserted in the tip receiving part
101 is always generally constant because this holding
ability is substantially exclusively dependent upon the
elastic force of the mounting projections or claws 4.
The specimen collection tip 1 is accurately
15 positioned on the tip receiving part 101 with respect
to the lateral direction (i.e., in the direction
defined by the plane in which the test paper lies) and
is not susceptible to being shifted or moved in this
direction because the mounting claws 4 are anchored
20 with elastic pressure in the region of the radially
inwardly directed ridge 103. Thus, measurement errors
due to positional deviations can be diminished, thereby
increasing the measurement accuracy.
From the above description, it can be seen that
25 the specimen collection tip of the present'invention

is designed to efficiently collect a specimen of blood,

for example, and is adapted to interface with the
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analyte measuring device in a way that allows the
specimen collected on the collection tip to be analyzed.
The specimen collection tip 1 constitutes the male
portion of the interface with the measuring device 100

5 and is adapted to be fitted into the recess 102 (female
portion) in the leading end of the tip receiving part
101 of the measuring device 100. While the leading end
of the tip receiving part 101 of the measuring device
100 is covered by the base portion 2 of the collection

10 tip 1, the upstanding outer peripheral side of the tip
receiving part 101 remains exposed. Nevertheless, by
virtue of the construction of the specimen collection
tip 1, the exposed upstanding outer peripheral side of
the tip receiving part 101 is not susceptible to being

15 contaminated.

FIG. 10 is illustrates the way in which the

specimen collection tip 1 can be used to collect a
specimen in the form of a blood sample. The collection
of blood is initiated by piercing the individual's

20 finger tip (or ear lobe) with a needle or a scalpel to
cause blood 7 to flow out of the puncture in a small
amount (e.g., in the approximate range of 2 1 - 6 1)
onto the skin.

Meanwhile, the specimen collection tip 1 is

25 inserted in the manner described above into the tip

receiving part 101 of the analyte measuring device 100.

This can be achieved by bringing the tip receiving part
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101 of the measuring device 100 into engagement with

the specimen collection tip 1, possibly while the tip

is accommodated in the container 8 shown in FIG. 12

(after the covering seal 81 has been removed. Then,

5 the leading end surface of the slender tube 3 is
brought close to or in contact with the individual's
skin. The blood 7 on the finger tip is able to flow
through the groove 34 to the specimen inlet 32 and, by
virtue of capillary action, flows along the specimen

10 inflow path 32 in the direction of the test paper 5
where it reaches the specimen outlet 33. The blood 7
on the finger tip is not excessively dispersed or lost
on the skin because it is efficiently drawn into the
specimen inflow path 32 through the lateral surface

15 opening of the groove 34 that opens to the outer
periphery of the slender tube 3.

As the blood reaches the specimen outlet 33, part
of the blood contacts the central part of the test
paper 5 and is absorbed by the test paper 5. At the

20 same, part of the blood advances through the grooves
36 in the protuberance 35 and reaches the gap 6.

The blood flowing into the gap 6 is absorbed and spread
by the test paper 5 that is opposed to the gap 6, and
is gradually spread radially outwardly toward the

25 outer periphery of the test paper 5. As £he blood

is absorbed and spread outwardly, the specimen inflow

path 31 generates suction force anew and induces
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a continuous supply of blood to the test paper 5.
Even when the amount of the blood 7 on the finger
tip is comparatively small, therefore, this blood 7 can
be supplied without any waste to the test paper 5.

5 Conversely, even when the amount of the blood 7 on the
finger tip is relatively large and excessive blood is
supplied to the test paper 5, the possibility of the
blood leaking out of the test paper 5 and adhering to
and éontaminating the lower face 23 of the tip 1, the

10 surface of the tip receiving part 101, the photometric
part, or the peripheral parts of the measuring device
is precluded because the excess blood is retained in
the specimen reservoir 61. This excess blood is thus
prevented from flowing out of the reservoir toward

15 the outer periphery. Thus, the blood in the current
specimen being measured has no adverse affect on
subsequent measurement cycles with different specimens.
Also, the used tip 1 can be safeiy discarded without
causing any infection.

20 As the blood is supplied to and spread onto the
test paper'S, the target component (such as, for
example, sugar) in the blood reacts with the reagent
carried on the test paper 5 and the reaction produces
a color change in the test paper corresponding to the

25 amount or concentration of the target component in the

blood sample.

The amount of the target component in the blood
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(the numerical value of blood sugar) can be determined
by optically measuring the intensity of the color
change assumed by the test paper 5 through the use of
the blood component measuring device 1 as described
5 above.
By virtue of the specimen collection tip 1 of
the present invention, the blood 7 can be quickly and
reliably supplied to and spread across the test paper 5
in a rather simple manner. As a result, a reduction in
10 measurement errors can be realized and the accuracy of
the measurement improved.
After the measurement is completed, a pin 104
built in the tip receiving part 101 as shown in FIG. 6
is moved towards the leading end of the tip receiving
15 part 101 of the measuring device so that the leading
end of the pin 104 contacts and pushes against the
flange part 22 of the tip 1 to thereby remove the used
specimen collection tip 1 from the tip receiving part
101. By covering the tip 1 with the empty container.8
20 and then removing the tip from the tip receiving part
101, the possibility of the used tip being touched by
an individual is avoided. Further, the possibility
of the blood causing contamination through touch is
diminished because the used tip can be discarded as
25 accommodated in the container.
The test paper 5 used in the'specimen collection

tip of the present invention is not limited to a single
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layer construction as illustrated in the drawing
figures, but may be constructed by superposing a
plurality of layers on one another. The component
layers of such a multi-layer construction may possess

5 different functions. For example, in a two-layer
construction, one of the two layers may function to
permit the passage cf red blood cells while the other
layer functions to carry the reagent.

The description set forth above is designed to

10 facilitate an understanding of the present invention in
the context of using blood as the specimen. However,
the present invention is not limited to the use of
blood as the specimen. The specimen materials which
may be used effectively in this invention include, for

15 example, such specimens as urine, lymph, cerebrospinal
fluid, bile, and saliva, diluted liquids thereof, and
concentrated liquids thereof.

Examples of target components for measurement
other than blood sugar level include inorganic ions of

20 protein, cholesterol, uric acid, creatinine, alcohol,
and sodium and hemoglobin (occult blood).

The analyte measuring device fitted with the
specimen collection tip of the present invention may
be outfitted not only for optically measuring (color

25 measuring) the intensity of the color assumed by the
test paper as a result of the reaction of the target

component in the specimen with the reagent, quantifying
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numerical value, but also for electrically measuring
the change in potential corresponding to the amount
of the target component in the specimen material,
5 quantifying the result of measurement, and displaying
the numerical value.

The principles, preferred embodiments and modes of
operation of the present invention have been described
in the foregoing specification. However, the invention

10 which is intended to be protected is not to be
construed as limited to the particular embodiments
described. Further, the embodiments described herein
are to be regarded as illustrative rather than
restrictive. Variations and changes may be made by

15 others, and equivalents employed, without departing
from the spirit 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 invention be embraced thereby.
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CLAIMS

1. A specimen collection tip for collecting a liquid specimen to be
analyzed to determine the presence or amount of a component in the specimen
comprising: a generally planar base portion, a longitudinally extending tube
extending away from said base portion, said tube including an inflow path along
which the specimen is adapted to flow, a test paper set on base portion in
communication with the inflow path for receiving specimen flowing through the

inflow path, said test paper carrying a reagent which reacts with the component in
the specimen to produce a measurable color change indicative of the presence or
amount of the component in the sample and a plurality of spaced apart mounting
projections extending away from the base portion in a direction opposite the

direction in which the tube extends

2. The specimen collection tip according to claim 1, wherein the reagent
carried by the test paper is of a type which reacts with the component in the

specimen to determine a concentration of the component in the specimen.

3. The specimen collection tip according to claim 1, wherein said base
portion possesses an outer periphery, and said mounting projections being

positioned radially inwardly of said outer periphery of the base portion.
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5. The specimen collection tip according to claim 1, wherein said inflow

path for the specimen extends in a direction substantially perpendicular to said test

paper.

6. A specimen collection tip for collecting a liquid specimen to be
analyzed to determine the presence of a component in the specimen comprising: a
main body in which is formed an inflow path along which the specimen is adapted to
flow, a test paper fixed in position on the base portion in communication with the
inflow path for receiving specimen flowing through the inflow path, said test paper
carrying a reagent which reacts with the component in the specimen to produce a
measurable color change indicative of the presence of the component in the
sample, a plurality of spaced apart mounting projections provided on the main body
for engaging a leading end part of a measuring device that is adapted to detect said

measurable color change.

7. The specimen collection tip according to claim 6, wherein the reagent
carried by the test paper is of a type which reacts with the component in the

specimen to determine a concentration of the component in the specimen.
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9. The specimen collection tip according to claim 6, wherein said
mounting projections each have a radially outwardly facing surface provided with a
protuberance that is adapted to engage a ridge formed on an inner wall surface of a

recess formed in the leading end part of the measuring device.

10.  The specimen collection tip according to claim 6, wherein said main
body includes a base portion possessing an outer periphery and a capillary tube
extending away from the base portion in a direction opposite said mounting
projections, said mounting projections being positioned radially inwardly of said

outer periphery of the base portion.

11.  The specimen collection tip according to claim 10, wherein said base
portion is comprised of a first part and a second part, said test paper being fixed

between said first and second parts.

12.  The specimen collection tip according to claim 8, wherein said main

body includes a flange part radially outwardly beyond the mounting projections.

13.  The specimen collection tip according to claim 6, wherein said inflow
path for the specimen extends in a direction substantially perpendicular to
said test paper.

42
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paper carrying a reagent which reacts with the component in the specimen to
produce a measurable color change, at least one mounting projection extending
from the main body for mounting the specimen collection tip at a forward end of a
measuring device, said at least one mounting projection being spaced inwardly from
an adjoining portion of the outer periphery of the main body so that the adjoining
portion of the outer periphery of the main body extends outwardly beyond the
at least one mounting projection for contacting the forward end of the measuring

device when the specimen collection tip is mounted at the forward end of the

measuring device.

15.  The specimen collection tip according to claim 14, including a plurality
of mounting projections extending from the main body and spaced inwardly from the

adjoining portion of the outer periphery of the main body.

16.  The specimen collection tip according to claim 15, wherein said

mounting projections surround the test paper.

17.  The specimen collection tip according to claim 14, wherein said

mounting projection has an outwardly facing peripheral surface provided with
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18.  The specimen collection tip according to claim 14, wherein said main
body includes oppositely facing first and second faces, said mounting projection

extending away from the first face and said test paper being fixed to said first face.

19.  The specimen collection tip according to claim 14, wherein said main
body includes first and second parts, said mounting projection extending from the
first part and said test paper being fixed between said first part and said second

part.

20.  The specimen collection tip according to claim 14, wherein said inflow
path for the specimen extends in a direction substantially perpendicular to said test

paper.

21.  The specimen collection tip according to claim 14, wherein said main
body includes a base portion defined by first and second parts, said inflow path
being defined by a capillary tube extending away from said second part of the base

portion.

22.  The specimen collection tip according to claim 21, wherein said
mounting projection extends from the first part of the base portion and said test

paper is fixed between said first part and said second part.



