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SPECI MEN COLLECTI ON DEVI CE BACKGROUND OF THETPAS {mpu
| NVENTI ON Known net hods for measuring a conponent or :gP““ um?%’
characteristic in a liquid sanple, for exanple the. bl ood sugar |eve

in a blood or urine sanmple, involve - the-use of a test strip having a
measurenment portion to which is to be applied the liquid sanple to

be tested. In use, the test strip is held at its tip and brought 10
into contact wwth the liquid sanple. In the case of test

strips that are designed to TITLE TFUITHE TeViEMTEONof sugar in an

i ndi vi dual ' s bl ood, a needle is used to pierce or prick the

i ndi vidual s LIQUIDI SPECIMEN tCEIHGT MWEVITEood sanpl e. The test strip
15 is then pressed onto the finger to cause the test strip to
absorb a sanple of bl ood. HoweBACKGROUNDN®F hBHE INVENTI@¥ obtai ning a bl ood
sanple on a test strip can be sonewhat problematic. Because this
techni que requires  Known meghods chor MeARUTINW @ \FORRANSMd %ypical |y only

20 results in a small sanple of blood for purposes of
5 characteristic in a liquid sample, for example the

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

absorbed by a test strip that is mounted on the device.



analysis, it sonetinmes happens that the bl ood sanple I S not

accurately applied to the neasurenent portion of the test strip.

U S. Patent No. 5,100, 620 discloses what is 25 referred to as a
capillary tube reagent format device that is designed to collect a
sanpl e of blood which is absorbed by a-test strip that is mounted
on the device. - 2- The

devi ce includes a transparent body having a hole ext endi ng bet ween
opposite ends of the body. The test strip is mounted on a shoul der
encircling one effleoflevice inbddgesoaforamspdtent geadmdw@vdyndoa Weds t he
test strip 5 and the body. A vent passageway is fornmed in the

body and communi eatesdihg bebWepnssppewhie vin tCh% the body.at fbepkesrs.
During use, the tip of the body is brought _into contact with a
sanpl e of bl ood, skirip £Femprasad on a shewldrRr EREH Ui th ey R Gh8Lhol e in
the body by 10 capillary action and flowng into the flow passageway.

As the bl ood floRed¥hit8uERTRhE R&PE PASERCHRAPIHPEn the tast §LERR 11 ow
passagevay, air L the ol Ay 0enl | O sagevay PESPENRITYH TreS o
body and communicates the flow passageway with the
atmosphere. During use, the tip of the body is brought
into contact with a sample of blood, with the blood
being drawn up through the hole in the body by
10 capillary action and flowing into the flow passageway.
As the blood flows through the hole in the body and
into the flow passageway, air in the hole and the flow
passageway is vented through the vent passageway.
As the blood flows into the flow passageway, it is
15 absorbed by the test strip. Thereafter, the device is
mounted on a reader for determining a characteristic
of the blood sample (e.g., blood sugar level).
This known capillary tube reagent format device
is susceptible of certain disadvantages and drawbacks.
20 In one respect, the device requires that the body be
formed with a vent passageway. This means that the
mold used to form the body must be appro?riately
designed to produce the vent passageway which increases
the cost and complexity of the mold, particularly in
25 light of the fact that the vent passageway must be
quite small in size to avoid what the patent refers

to as undue evaporative cooling. In addition, the



As the plood flows into the fl ow passageway, it is 15 absorbed by the

test strip. Thereafter, the device is nounted on a reader for
determ ning a characteristic of the blood sanple (e.g., blood sugar
| evel ). This known capillary tube reagent format device

I's susceptible of certain disadvantages~and drawbacks. 20 I n one
respect, the device requires that the body be formed wth a vent
passageway. This nmeans that the nol d used to formthe body nust be
appropriately desi gned to produce the ven assageway which
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reader may
become soiled or contaminated by the liquid sample on

the test strip. Further, the configuration of the test
strip is not well suited to facilitating absorption of
the blood sample.

10 SUMMARY OF THE INVENTION

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

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

A need also exists for a liquid specimen

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

According to the present invention, a liquid

25 specimen collection device that is adapted to

be mounted on a reading unit which measures a

characteristic of a liquid specimen includes a body



becone soiled or contam nated by the liquid sanple on t he test

strip. Further, the configuration of the test strip is not well
suited to facilitating absorption of the bl ood sanple. 10

SUMVARY OF THE | NVENTI ON In Iight of the foregoing, a need
exist for a | i qui d speci nen col |l ection_devi ce that does not require
formation of a vent passageway to vent air during use of the
device. 15 It would also be desirable to provide a liquid

speci men col |l ection device in which the liquid sanple is readily
able to flowinto the cqllection_device.from. t he | iquid specinen
sour ce. membex fe¥d "3 gorsti?g?%df%?rtél?r? q"l‘ﬁ' Go%%eecrf%aﬁor 20

col | ecti on devi Ceré’g.gi%ni the! r@rgg?ﬁgt %ﬁ%?né;rtid Sé)i J;gg&;gimen introg{ucotfiqt%e

contam nati ng the mnmeasuring appa neasur ene
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measures a characteristic of a I1quid specinen I ncludes a body

5 with a hole defining a capillary tube specimen flow
path that is open at oppositely located first and
second ends. The first end of the hole opens to the
specimen introduction portion and the second end of
the hole opens into the recessed portion. The body

10 member also has a body surface that surrounds and
extends outwardly from the second end of the hole.
A test paper carrying a chromatic reagent and having
oppositely located first and second surfaces is mounted
within the recessed portion of the body member with the

15 first surface of the test paper facing the body surface
so that a liquid specimen introduced into the hole at
the first end flows by capillary action through the
capillary tube liquid specimen flow path towards the
second end of the hole and contacts thé test paper.

20 According to another aspect of the invention,
a liquid specimen collection device that is mountable
on a reading unit which measures a characteristic of
a liquid specimen includes a body member provided with
a hole defining a capillary tube specimen flow path

25 that extends between opposite ends of the body member
and that is open at both ends. One end of the

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



- 4- . menber having a recessed portion at one end for

receiving the reading unit and a specinen introduction

portion at

t he opposite end for placenent adjacent a | i quid specinmen, with the
body nenber bei ng provided 5 with a hole defining a capillary tube
speci nen fl ow path that is open at $ppositely located first and
second ends. The first end of the hole opens to the _ speci nen

i ntroduction portion and the second end of the hol e opens into the
recessed portion. The body 10 menber al so has a body surface that

surrounds and  pogit SIS OHoMHdlY 1ibaTYt Bpesenend fandit rblsc ok e.

A test paper cartying a chromat’ic reagent "and havi ng

oppositely

located first anghserompgisWhateen Snteuthednole whilw thenoppesiesessed

portion of the body nenber with the 15 first surface of the test paper
facing the body snfiféEethe hole dperishaltt a bbdyi gusfacenes thérpbedged into
the hol e at the first end flows by capillary action through the
capillary tube |whith symerdureds fdmivepakendsovatdartilg from theseppasiead of
the hole and contacts the test paper. 20 Accordi ng to anot her
aspect of %he inemdtobHnthe hole. &he duiipd epgeoifnthecbblycmenhedekase t hat

I S nount abl e on a reading unit which neasures a characteristic of

an end surface and an outer peripheral surface with

a groove being provided in the end surface of the tip

end of the body member. The groove extends between

the outer peripheral surface of the tip end and the

10 hole in the body member to facilitate the flow of

liquid specimen into the passage. A test paper

carrying a chromatic reagent and having oppositely

located first and second surfaces is mounted on the

body member with the first surface of the test paper

15 facing the body surface of the body member so that a

liquid specimen introduced into the hole at the tip end

flows by capillary action along the capillary tube

liquid specimen flow path towards the opposite end and

contacts the test paper.

20 Another aspect of the invention involves a liquid

specimen collection device that is adapted to

be mounted on a reading unit which measures a

characteristic of a liquid specimen includes a body

member provided with a hole defining a capillary tube

25 specimen flow path that extends between opposite ends

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

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



a lL.iquid specinmen includes a body nenber provided with a hole

defining a capillary tube specinen flow path 25 ‘'t hat extends between
opposite ends of the body nenber and that is open at both ends. One
end of the hol e opens at a tip end of the body nenber that is

- 5- posi ti onabl e adj acent a |i-quied speci nen for introducing

the liquid specinen into the hole while the opposite end of the
hol e opens at a body surface of the body whi ch surrounds and
extends outwardly fromthe opposite 5 end of the hole. The tip end

of the body nmemjgimieds that is E%Biéﬁlgnéyiéa&&jé&%@rh OUtcRfi dPepifea
surface with a groove being provided 1Tn the end surface of the tip

end of the body eyigicrotR i9g0RYE EX§ENdSsHed MR into the g eOWhar
peri pheral surface of the tip end and the 10 hole in the body nmenber

to facilitate thahe loppadfite end ofl tHeI HoBPaspereing it d hddyasuagaceA test
paper carrying a chromatic reagent and having oppositely
| ocated first amdf sgeoibdyumhichs susrounds eshdrexttends outwarddyy frenber
with the first surface of the test paper
5 the opposite end of the hole. A test paper carrying

a chromatic reagent and having oppositely located first

and second surfaces is secured to the body member with

the first surface of the test paper facing the body

surface of the body member so that a liquid specimen

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

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

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

25 specimen flow path that extends between opposite ends

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

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



15 . facing the body surface of the body nenber so that a l'iquid
speci nen introduced into the hole at the tip end flows by capillary
action along the capillary tube | i qui d specinmen fl ow path towards

t he opposite end and contacts the test paper. 20 Anot her
aspect of the invention involves a liqui-d 7 - speci men col | ection
device that is adapted to be nmounted on a reading unit which
nmeasures a characteristic of a liquid specinen includes a body
menber provided with a hole defining a capillary tube 25 speci nen fl ow

path that exten%ml%trvv%watowogbfs@t%adable adjac&ht t &€l beeia nepdamednd t hat
I's open at both ends, with one end of "the hole opening at a tip end

of the body  for introducing the l;guld specimen i®to the hole -amenber
that is positionable adjacent a |iquid speclnen for introducing the

| i qui d speci men that eppe iltel endndf the holéhepepiogi st &rbbdy durfave e
openi ng at a body surface of the body which surrounds and extends
outwardly from of5the boldy @hpichi sereadndé ahd éwtends fovegardlapeiromarryi ng
a chromatic reagent and having oppositely | ocated first
5 the opposite end of the hole. A test paper carrying
a chromatic reagent is secured to the main body
adjacent the opposite end of the hole. The test paper
is provided with an axially extending and generally
centrally located protuberance that is aligned with
10 the hole in the body member so that a liquid specimen
introduced into the hole at the tip end flows by
capillary action along the capillary tube liquid
specimen flow path towards the opposite end of the hole
where the liquid specimen contacts the protuberance of
15 the test paper and is absorbed into the test paper.
A further aspect of the invention involves a test
paper for permitting measurement of a Eharacteristic
of a liquid specimen. The test paper includes a blood
absorption member for absorbing a liquid specimen. The
20 blood absorption member carries a chromatic reagent and
possesses a generally flat shape. The center portion
of the blood absorption member is provided with an
axially extending protuberance that extends out of the
plane of the test paper. The test paper can also be

25 provided with an annular protuberance extending around

the outer circumferential portion of the test paper.



and. second surfaces is secured to the body nenber with the first
surface of the test paper facing the body surface of the body
menber so that a liquid specinen 10 i ntroduced into the hole at the
tip end flows by capillary action along the capillary tube liquid
speci nen flow path towards the opposite end8ané contacts the test
paper. The test paper is secured to the body nenber at a plurality
of spaced apart 15 securenment | ocations along a peripheral portion of
t he test paper with gaps being | ocated between adjacent

securenent | ocati opRILII PESIR VT KON IF THE BSEVERALEWVIEWS OF THE DRAWINGT i ng
| iquid specinen flow along the capillary tube liquid specinen flow
path. 20 | n FI.onddrca wearhialstrbkstsethionatpetewodf tdne _
invention, a liquid specinmen collection device that is adapted to
be nounted on a rldaphiing speictimehi chlieatiopsdevice and rérdbrg ewnistic of a
| i qui d speci nen includes a body menber provided with a hole
defining a capil lamopndilng t25the prpsenheinyéoWieat h t hat ext ends between
opposi te ends . of the body nenber and_that is open at_both ends,
W th 5 one end dH&he@ Hel @ dpagitydinal erpsendestional poigy of
the reading unit shown in FIG. 1;
FIG. 3 is an enlarged cross-sectional view of the
liquid specimen collection device shown in FIG. 1;
FIG. 4 is a perspective view of the sample

10 introduction portion of the liquid specimen collection
device;

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

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

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

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

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

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

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

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



-7-. . menber that is positionable adjacent a |iquid specinen

for introducing the liquid specinen into the hole and t he opposite
end of the hole opening at a body surface of the body which
surrounds and extends outwardly from 5 t he opposite end of the hole.
A test paper carrying a chromatie rgagent is secured to the main
body adj acent the opposite end of the hole. The test paper

is provided with an axially extending and generally centrally

| ocat ed protuberance that is aligned with 10 the hole in the body

menber so that aghid¢i ¢akBACAIBAG the sectitd Qdueekr-XI0 ihh@Ikol @0at the
tip end flows by capillary action along the capillary tube liquid

speci nen flow paphtt ew@hdshehel bppesatfoersE afhd heodylmenber beinghere t he

| i qui d speci nmen contacts the protuberance of 15 the test paper and is
absorbed into themietedyapad. A further aspect of the

I nvention involves a test paper for permtting neasurenent of a
characteristic FI&. 42 iqued $pbesteatigmef ddie manaen odl ¥§489a

bl ood absorption nenber for absorbing a quyid %Peqinen. The 20

bl ood absoBpt i on thenbeasvxingespparaveserith tdyaftaghed liquid possesses a
generally flat shape. The center portion of the bl.ood ahsorption

menber is provi déPegiimenggollection x99 wicsy b ttdRIIBFESH St dBVERELENt hat
extends out of the
DETAILED DESCRIPTION OF THE INVENTION

The features and details associated with the
liquid specimen collection device of the present
10 invention and the reading unit with which the liquid
specimen collection device is used are described below
in the context of collecting a blood sample for
measuring the blood sugar level in the blood sample.
However, it is to be understood that the liquid
15 specimen collection device and a reading unit can
be used in connection with the collection of liquid
samples other than blood and the measurement of
characteristics other than blood sugar level.
As seen in FIG. 1, the present invention includes
20 the combination of a liquid specimen collection device
or tip 5 and a reading unit 1. Generally speaking,
as seen with reference to FIG. 1, the liquid specimen
collection device 5 includes a generally cylindrically
shaped body member 51 and a test paper 53 secured to
25 one end surface of the body member 51. The collection
device 5 is adapted to be used to collect a liquid

sample which is absorbed by the test paper 53.



pl ane of the test paper. The test paper can also be 25 provi ded with
an annul ar protuberance extendi ng around the outer circunferenti al
portion of the test paper. - 8-

BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG . FIG 1
Is a partial cross-sectional viewof a . 19 Liquid specinen collection
devi ce and readi ng unit according to the present invention; 5

FIG 2 is a longitudinal cross-sectional view of t he readi ng unit
shown in FIG 1; FIG 3 is an enlarged cross-sectional view of

t he i qui &ép&&if&&fﬂ lct%ﬁztiic%n 508y ﬁisahgﬁ’g?jtgdﬂég‘ bd’ removab]b% of

FIG 4 is a perspective view e sanple ntroduction porti

the 1iquid speci nRg,ELaESA T e nolder 43€WkCRhe end of the r&A&ind IS a
perspective view of the specinen flow out side of the Iitquid

speci men col | ectigpideyi cerd reading uni® A ¢5€BbsigHeat t8meaddre a _
FIG 6 is atop end view and a side view of the sanpl e i ntroduction
portion of the |iqusdrs@echditteristic of the collected liquid sample

5 {e.g., blood sugar level in a blood sample).

As seen generally in FIG. 1, the reading unit 1
includes a measuring portion 4 for effecting
measurement of the desired characteristic of the liquid
sample collected by the collection device 5. The

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

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

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

25 which the desired characteristic (e.g., blood sugar

level) is calculated according to data stored in the

operation portion.



col | ecti.on devi ce; FIG 7 is an end view of the sanple

fl ow out side of the liquid specinen collection device; 20

FIG 8 is a cross-sectional view of the liquid speci nen col | ection
devi ce nmounted on the reading unit; FIG 9 is a perspective
view of the test paper that is attadhed-to the |iquid specinen

col l ection device; 25 FIG 10 is a plan view of the test
paper shown in FIG 9 nounted on the end surface of the body
menber ; FIG 11 is a cross-sectional view of the test

-9- paper takeRe a¢ONDed o &fdv it |5 18 YreXerkblfl €radfparent
but with the illustration of the body nenber being omtted; and

FIG 12 is an illeBtsaniotraispreranmeloebdusiragsparent)térd ngasuri ng
apparatus with the attached liquid speci nen col | ecti on device of
t he present invendésigned for one time diBp6AbbED DESCRI PRATONLLF ditter
I NVENTI ON The features and details associated with the
a single use, the collection device is to be thrown
5 away. The body member 51 includes a body portion 513
and a tip end 52. The tip end 52 is generally frusto-
conically shaped. During use of the collection device,
the tip end 52 of the body member 51 is adapted to be
brought into contact with a liquid sample or specimen
10 (e.g., blood), with the liquid specimen being drawn up
into the tip end 52 by capillary action where it then
contacts and is absorbed by the test paper 53 so that
the specimen is spread over the test paper 53. The
tip end 52 of the body member 51 thus serves as the
15 specimen introduction portion of the body member.
As shown in more detail in FIG: 3, the body member
51 includes a body portion 513 which is adapted to
support the collection device 5 on the holder 43 of
the reading unit 1. The body portion 513 surrounds a
20 recessed region 540 of the body member 51, with the
bottom of the recessed region 540 defining a portion of
the end surface 542 of the body member 51. A part of
the end surface 542 of the body member forms a seating
region 512 for securing the test paper 53 to the body
25 member 51. The body portion 513 also includes a bottom

portion 511.

The body portion 51 is also provided with a



| i quid specimen collection device of the present 10 i nvention and the
reading unit with which the liquid speci nen col l ection device is
used are descri bed bel ow in the context of collecting a bl ood
sanpl e for measuring the bl ood sugar level in the blood sanple.
However, it is to be understood that the-litiid 15 - specinen collection
device and a reading unit can be used in connection with the
collection of liquid sanpl es other than bl ood and t he measurenent
of characteristics other than bl ood sugar |evel. As
seen in FIG 1, thdiplégeptutwwarebyi dbréeccddicesnuldr flandee Sddnaitnahieon of a
| i qui d speci nen col |l ection device or tip 5 and a reading unit 1.
General | y speaki epd of the badyspentiwh hremdes efvosmnm ttthd-1tGp Bnd B& .11 qui d
speci nmen collection device 5 includes a generally cylindrically
shaped body nenber 51 Tived fdangst SpApéunéBisrsuasdatgripping pardand
surface of the body nenber 51. The collection device 5 is adapted
to be used to colmewhigh| pguigdividual’safiingenttam yestbgdwbddehy t he test

paper 53. _ - 10 -
5 collection device 5 is fitted onto or removed from the

holder 43 of the reading unit 1. Consequently, the
collection device S can be easily and securely fitted
onto and removed from the holder of the reading unit 1.
The recessed region 540 in the body portion 513 is

10 configured and dimensioned to substantially correspond
to the configuration and dimensions of the outer
surface of the holder 43 of the reading unit 1. As
shown in FIGS. 3 and 8, the body portion 513 is
preferably slightly tapered on its inner surface

15 surrounding the recessed region 540. The taper is such
that the body portion 513 possesses a smaller internal
diameter adjacent the end surface 542 and a larger
internal diameter remote from the end surface 542.
In this way, the collection device 5 can be securely

20 mounted on the holder 43 of the reading unit 1 despite
differences between the outer diameter. or configuration
of the holder 43 of the reading unit 1 and the internal
diameter of the body portion 513 of the collection
device 5.

25 According to thé preferred embodiment, the bottom
portion 511, the body portion 513 and the flange 514

are integrally formed as one unit, although they may



The col |l ection device 5 is also adapted to be renovably nount ed on
the holder 43 at the end of the reading unit 1. The reading unit 1
is designed to neasure a desired characteristic of the collected
liquid sanpl e 5 (e.qg., blood sugar level in a blood sanple).

As seen generally in FIG 1, the readi ng-uni3 1- . includes a
measuring portion 4 for effecting nmeasur enment of the desired
characteristic of the liquid sanple collected by the collection
device 5. The 10 measuring portion 4 of the reading unit 1 includes

a lum nous el emenpe4depfRitE1F t fotnic@hlanin@saembdetd to one anetbeving
el ement 42. When the reading unit 1 is turned on, the |um nous

el ement 41 enits puktBbt, bebthough the tdift leniché2cdlsl dorimed davegeably
containing a liquid 15 speci nen nmounted on the hol der 43, the |ight
emtted f wotht bke | bot boupattEments 141, itheyr mayi aleg@ bARto the

test paper 53 and is then refl ected back and received by the |ight
recei vi ng el enent ségarabelruformed and cosmsicseidetor o@ec8ACERSEoN is carried
out. The light 20 recei ving el ement 42 outputs an anaI%% ii nal
correspondi bg to the ahohaieoerrpassadgsl 3¢ Hhaind s ppen at bot sgﬁaﬁl i s

anplified. Then, that anplified signal is converted t digita
signal by means ofxsgndspthrough theRkpdy sembes ﬁsfFﬁﬂbppgdepa goctﬁ?rol

means 10, in 25 whi ch the desire I St :
opposite end. The ho éﬂg¥6m3g¥gﬁgél%. %p911a9§099b3u9ar

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

circumferentially spaced apart securement locations 534



| evel ) i,s calculated according to data stored in the operation

portion. The collection device 5 is preferably

t ranspar ent or sem -transparent (colored transparent) and is
designed for one tine disposable use. That is, after a single use,
the collection device is to be thrown 5 14 away. The body nenber 51

I ncl udes a body portion 513 and a tip end 52. The tip end 52 is
general ly frusto- conically shaped. During use of the collection
devi ce, the tip end 52 of the body nenber 51 is adapted to be
brought into cont@dpoddd bdutquhed SanBkeperipREEyNBR thd test (Faghr 53

bl ood), with the liquid specinmen being drawn up into the tip end 52
by capillary actiaw sdwai eir tFIchen0. When eestaed Stanthé shadisandtsbd)s It he
test paper 53 so that the specinen is spread over the test paper
53. The tip tdnis Sdhmfert,h@ bedy aeebebd51is hdst sred dsetasedrheactb
speci nen i ntroduction portion of the body nenber. As shown in

nore detail in Flggain,of tesl jsodntnmeeberement locstions| 5dks ol whant i on

513 which is adapted to
S the test paper 53 is secured to the body member 51, a

plurality of circumferentially spaced apart vent areas
544 are provided between the end surface 542 of the
body member 51. In this way, when a liquid specimen is
being drawn into the passage 520 by capillary action

10 during use of the device, air is able to vent between
the test paper 53 and the end surface 542 of the body
member S1 by way of the vent areas 544. By securing
the test paper 53 to the body member 51 by fusion or
adhesive bonding, the test paper 53 can be supported or

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

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

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

advantageously spread out by capillary action over



support. the collection device 5 on the hol der 43 of t he reading

unit 1. The body portion 513 surrounds a 20 recessed region 540 of the
body nenber 51, with the bottom of the recessed regi on 540 defi ning
a portion of the end surface 542 of the body nenber 51. A part of
the end surface 542 of the body nmenber forps a seating regi on 512
for securing the test paper 53 to the body 25 menber 51. The body
portion 513 al so includes a bottom portion 511. The
body portion 51 is also provided with a

- 12 - tHeP el Yaper'gndiy di Feehéd ?dc‘]kﬂi& 3ind | SR D Mhndler.he

end of the body portion renote fromthe tip end 52. The fl ange

514 functions as a gIHNAGHPhbl @Bpth of th@NgdHi $4 @dn ivkli vidual 's finger

can rest when the 5 collection device 5 is fitted onto or.renoved
fromthe  difein@eondd eh bhRahfadi tPatinid Hestos\sEpienrdd y, the
coll ection device 5 can be easily and securely fitted onto and

renoved from t hachdeddhgofthehefbeanengioneéd flunction, it is pHefereedssed
region 540 in the body portion 513 is

5 that the depth be greater than 0.02 mm (average),
preferably between 0.04 mm and 0.4 mm. With such a
dimensional range, the aforementioned function of the
gap 54 can be effectively performed. In addition, the
depth of the gap 54 may be constant or may vary.

10 An annular specimen reservoir 55 is positioned
at the radially outward circumferential extent of
the gap 54. The annular specimen resexrvoir 55 is
dimensioned to be deeper than the gap 54 while at the
same time communicating with the gap 54. The specimen

15 reservoir 55 is located radially inwardly of the
seating region 512 where the test paper 53 is secured
to the end surface 542 of the body member 51. The
annular specimen reservoir 55 is designed to restrict
the radial outward flow of the liguid specimen. That

20 is, as the liquid specimen flowing through the passage
520 reaches the flow-out port 527 and is drawn radially
outwardly through assistance from the gap 54, the
liquid specimen will reach the annular specimen
reservoir 55, and flow into the reservoir 55, thus

25 being prevented from flowing further radially outwardly
beyond the reservoir 55. 1In this way, the ligquid

specimen will be prevented from flowing into the



10 configured and di nensioned to substantially correspond

the configuration and di nensi ons of the outer
43 of the reading unit 1. As

portion 513 is

shown in FIGS. 3 and 8, the body
preferably slightly tapered on its inner surfac

surroundi ng the recessed region 540. The tl&per i s such that t

body portion 513 possesses a snaller internal

to

e
he

surface of the hol der

15

di anet er adj acent the

end surface 542 and a | arger internal dianeter renote fromthe end

surface 542.

In this way, the collection device 5 can be secur

20 mount ed ogchben§orélgiodtSf dthavhieadivhg teist bagespbBeis
di fferences between the outer dianmeter or configuration of the

hol der 43 of theseeadédgtonthe leahdurfadentsdZnalf the bodydimemberr ofhehe
body portion 513 of the collection device 5. 25 Accordi ng
to the preferredléghddi spatinemeviidt tadmo be prevemtedodrsmlflowengody

portion 513 and the flange 514

are integrally forned as one un

al t hough they mayadially outwardly beyond the outer circumfgrence of

separately fornmed and assenbl ed to one anot her. Further, althou
the tip endl 52 ithéotast papeyrky Iway of the vent areas between the

10

15

20

25

attachment regions 544 at which the test paper 53 is
secured to the end surface 542 of the body member 51.
Thus, even if an excessive Quantity of liquid specimen
is collected, leakage of the specimen beyond the outer
periphery of the test paper can be prevented. This
is significant from the standpoint of preventing
contamination of the end of the reading unit 1 as a
result of the liquid specimen contacting and adhering
to the end of the reading unit.

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

spacers 56 to thereby prevent the end face of the

ely

it,
be
gh



with the.bottom portion 511, they may al so be separately fornmed and
connected to one another. 5 A hol e or passage 520 that is open at
bot h ends extends through the body nenber 5 fromone end to the
opposite end. The hole 520 defines a capillary tube ~specinmen flow
path for drawing a |iquid specinmen or - l%ample by capillary action
fromthe tip end 52 towards 10 the recessed regi on 540 of the body
portion 513. The hol e 520 extends substantially perpendicular to

t he test paper 53. The hole 520 opens to a specinmen flow

in port 523 at thgogﬂsreﬁdfstaﬂ@ntﬁﬁﬁﬁﬂg(ihﬁ:ﬂﬁaﬁlnaPer 53 in whéahothe port
527 adj acent the recessed region 540 of 15 t he body portion 513. The
end surface 542 ofifiRédpsa§cimen has kegperabeprhed nedsa idduygteatedcent hat

surrounds and xtends radjally outwardly fromthe specimen fl ow out
port 527. FIG. SAstPr%n?a*b%o%%%,Oﬁ e epacessebbsisi greatered 20
to a seating portion 512 of the end surface 542 of the _body nenber

51. The test papnggg,taﬁiEhl? negfirhithe test papsn Od-ar BYnvikape @5 seen

in FIGS. 9 and 10,,1 s _adapted to be secuyred in place through fusion
or bonding Te.g., the sPaCQﬁﬁh%@(V%P?xﬁﬁﬁ9u5§99§1 aﬁPi@EB&F?tFﬂefF t paper

gf3 jt?]e ﬁgdy mﬁgg?&ggaa?i%&ﬁ}:%%g%r%@%%gﬁei Wa J.%gOfuntiI%e leggdsggg.ffgg or
contamination of the reading unit through adherence of
a portion of the liquid sample on the reading unit is
prevented.

10 Additionally, the spacers 56 function to maintain
a constant separation distance between the test paper
53 and the luminous element 41 and light receiving
element 42 of the light measuring portion 4.
Consequently, measurement errors due to deviations

15 in the optical characte;istics, which are caused by
variations in the distance between the test paper 53
and the luminous element 41 and light receiving element
42 of the light measuring portion 4, are minimized.
This results in improved measurement accuracy.

20 As shown in FIGS. 3-5, one end of the tip end 52
of the body member 51 defines a specimen flow-in end
portion 521 while the opposite end of the tip end 52
of the body member 51 defines a specimén flow-out end
portion 525. The free end face of the specimen flow-in

25 end portion 521 is provided with a groove 522. The
groove 522 extends perpendicularly to the axis of the

passage 520 and extends between the outer peripheral



circunferentially spaced apart securenent |ocations 534

- 14 - di sposed about the outer periphery of the test paper 53
as seen in FIG 10. Wen secured to the body nenber 51 in this
manner, a vent area 544 is defined between each _ pai r of adjacent
securenent |ocations 534. Thus, when 5 - 18he-test paper 53 is secured
to the body nenber 51, a plurality of circunferentially spaced
apart vent areas 544 are provided between the end surface 542 of

t he body menmber 51. In this way, when a liquid specinmen is

bei ng drawn into tshefeassade theOthy eagi bRaagdatheopasddge 52@®uring use of
the device, air is able to vent between the test paper 53 and the
end surface 542 ofThuse bodph ends of wbebgrosweb§2ihagren thethemutaras 544.
By securing the test paper 53 to the body nenber 51 by fusion or
adhesi ve bondi ng, pevdphenalpsyafass eéinthe sippendedZor 15 fixed to
the body nenber 51 in a stable manner and the occurrence, of

undesi rabl e gaps due t&'}&fw % 2ofs des;gneghgot £afibapate shiquid |

curve, distortion, wavihness the |ike reven her
facilitate roel ati vsé:'eflmen flow into the passage)sﬁa P ﬁhen;[ epoé Opl;[rpeoseebsy

of obtaining a specimen of blood for example, the end
face of the specimen flow-in end portion 521 of the tip
end 52 of the body member 51 is brought into contact
with the surface of an individual’s finger or the like

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

15 smoothly carried out.

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

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

Ly < 2 dj; X 50% (I)

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

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



smeot h spreading of the liquid specinen. 20 As shown in FIG 3, a
portion of the end surface 542 of the body nenber 51 is recessed to
define an annul ar gap 54 between the end surface 542 and the

test paper. This gap 54 helps facilitate the_fl ow of the liquid
specinen radially outwardly as the liquid 38 - speci nen reaches the

fl owout port 527 of the passage 520. In this way, the liquid
specinen is advant ageously spread out by capillary action over

15 the test paper 53 in a rather rapid and snooth manner.

Al t hough the dept#petimer e She pasisege 520 bydeaphdlangdadhien egarer
that is best suited to achieving the aforenentioned function, it is
preferred 5 b?rﬁﬁh%¢K?QkﬁﬁH14i¥ @méaFEPOFhéﬁ 0 02 nm (aver age),

preferably between 0.04 mm and O such di nensi ona
range, the aforenentlo%%% ¢%Pﬁﬁ|%ﬁ1Qﬁ qp@egroove szﬁabSSErﬁgﬁr%%l%ffectlver

per forred. |13 20041 0ol Shan . S0P WEASPASICORER SdndBydiy cOnsian o
5 The depth P; is typically and preferably greater than

0.1 mm, preferably between 0.2 mm and 1.8 mm. If the
depth P; is too small (i.e., if the groove 5322 is
excessively shallow), transport or movement of the
specimen such as blood through the groove 522 may

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

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

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

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

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

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

distance axially towards the recessed region 540 of



at the radially outward circunferential extent of the gap 54. The
annul ar speci nen reservoir 55 is di nensi oned to be deeper than the
gap 54 while at the same tinme conmunicating with the gap 54. The
speci nen 15 reservoir 55 is located radially inwardly of the
seating region 512 where the test paper 53 i230secured to the end
surface 542 of the body nenber 51. The annul ar speci nmen reservoir
55 is designed to restrict the radial outward flow of the liquid
speci men. That 20 is, as the liquid specinmen flow ng through the
passage 5208er badiemeinberf bdvasutompated 2o arhte &l heaamt radeak| y
outwardly through assistance fromthe gap 54, the | i qui d speci nen
wi || reach the andelffanisgethregap 54. Thesertvioe rgd&gs,5hric¢ fomndedt ont he
reservoir 55, thus 25  being prevented fromflow ng further radially
out wardl y itsyoadiehdyr éppeyoend by tinis mlsot’ﬁyflrtm@qrrcqend
specinmen will be prevented fromflowing into the .
- 16 - Fhet te§tr pgpen Bi2cantaptenthacendsfagmndy thdsi s
secured to the end surface 542 of the body nenber. The
5 protruding portion as seén in FIGS. 3 and 8. A

radially extending groove 526 is provided in the end

face of this protruding portion to communicate the

passage 520 with the gap 54. Thus, both ends of the

groove 526 open to the gap 54.

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

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

With reference to FIG. 7, assuming that the total

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

25 the entire internal circumference 2 dj of the passage

520 preferably satisfy the following expression (II).

Ly < 2 dg X 50% (I1)



|l iquid specinmen will also be prevented fromfl ow ng radially

outwardly beyond the outer circunference of 5 the test paper by way of
the vent areas between the attachnment regions 544 at which the test
paper 53 is secured to the end surfﬁce 542 of the body nenber 51
Thus, even if an excessive quantity of qu d Speci nen IS
col l ected, | eakage of the specinen beyond the outer 10 peri phery of
the test paper can be prevented. This is significant fromthe

st andpoi nt of preventing contam nation of the end of the _reading
unit 1 as a r%xmswnwga qheqlﬁr@%'ﬁeéﬁﬁeﬁnéoﬁb&cpﬁﬁgaaﬁd5aaher. ng
to the end of the reading unit. pacer’ nechanlsm

posi ti oned radlaﬁ?ysatls Y tnﬁuﬂ&%%ﬂ9¢n8feﬁﬁéeﬁééépvoﬁﬂ E4Sipp %nﬁreferred
;gLrlspaced aggr%he I Ven%ﬁ?&?ﬁbgﬁﬁﬁé C%%FggégggkighgggsBa%;ﬁ%&?st@% The
another.  Ac ShotRet Hig TR PR 532 or, enBl pAR=aBR 54T SRR o ensur e
t hat when d he C‘%he"éé‘g&l }3%@2 aql Vi &g,o%hlgdrmunt ed on the holder 4 of the

readi ng device 2 € 0 ing unit 1 I s spaced

L(r)F(Te'; ezt ofSt'Elhg r5§ad| ng éﬁ@p&qdﬁv i ce ,O%Soef é:rrll% ygggv%f S?ﬁ”@ﬁ {lggroz the

contacts the 1imitSP IS thard dwnheheicRr.e¥eny kha gnd fage of the
example, it is possible to form a plurality of radially
extending grooves 526 (for example in a cross shape)

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

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

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

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

25 the speed at which the liquid specimen flows through

the passage 520 may be too slow and may require an

excessively long time to supply a sufficient amount



- 17 -

hol der 4 from contacting the test paper 53 in which the

a

| i qui d speci nen has been absorbed. As illustrated in FIG 8, the
axi al extent of the spacers 56 is greater than the thickness of the
test paper 53. By virtue of 5 t he spacers 56, the test paper 53 is
protected from contacting the end of22the reading unit 1 and soiling
or contam nation of the reading unit through adherence of

portion of the liquid sanple on the reading unit is prevented. 10
Additionally, the spacers 56 function to maintain a const ant

separation di stanse fieé WeBquidesdmgsie pRP@he test pap@rasd.the | umi nous

el emrent 41 and light receiving

portion 4.
in the opti cal

el ement 42 of the light neasuring

Conske Uit éyna Insdisaniestvan tore rammrss -chee tiondedi ghieons 15

characteristics, which are caused by vari ations

n

the di stance betveassade $26tngpager cststant aloagd thiee leagithoa$ el ement 41

and |ight receiving el enent

are mnimzed.

5

10

15

20

25

42 of the light nmeasuring portion 4,
the pag$age redlilan nay ivgmovefheeyeratdndeasthraty.

the passage 520 between the opposite open ends is
preferably in the range of about 1 mm-5 mm, more
preferably in the range of about 2 mm-4 mm.

The body member 51, including the tip end 52 and
the body portion 513, is formed of rigid material
having a specified stiffness. The rigid material
includes acrylic resin, polystyrene, polyethylene,
polypropylene, hard polyvinylidene chloride,
polycarbonate, poly methyl methacrylate, ABS resin,
polyester, polyphenylene sulfide (PPS), polyamide,
polyimide, polyacetal, polymer alloy or polymer bend or
the like, containing at least one of the aforementioned
substances, and the like. Of these substances, a
substance that has been found to be particularly
suitable for introducing and spreading the liquid
specimen rapidly is a hydrophilic material such as
acrylic resin or hydrophilically treated material.

The hydrophilic treatment can be carried out by
physical activation treatment such as plasma treatment,
glow discharge, corona discharge, ultraviolet ray
radiation and the like, or by applying (coating)

a surface active agent, water-soluble silicone,

hydroxypropyl cellulose, polyethylene glycols,



20 - . As shown in FIGS. 3-5, one end of the tip end 52 of the
body nmenber 51 defines a specinen flowin end portion 521 while the
opposite end of the tip end 52 of the body nenber 51 defines a
speci nen fl ow out end portion 525. The free end face of the
specinmen flowin 25 end portion 521 i23 provided with a groove 522.

The groove 522 extends perpendicularly to the axis of the

passage 520 and extends between the outer peripheral

- 18 - surface of the tip end 52 and the passage 520.

Thus, bot h endspofiyplrepgileneegby@olmperr tthe Hd keut er peri pher al
surface of the tip end 52. The groove 522 is designed to
facilitate liquid 5The tepé&cpaperfidwamtics heagadadeodged Wien, for

pur poses of obtaining a specinen of blood for exanple, the end

face of the spe&Eagant))olyi acekingokn jpraBxiesf capabliepof absorbgpg 52 of
the body menber 51 i s brought into contact with the surface of an

i ndi vi dual ' s fi A§eFiment heThigecanpier i prafexdbily Freposed phedgroove 522
hel ps prevent the passage 520, from becom n clogged in a manner

t hat 5 i BRECBENELIMSBT 0BRER T 1 ke dPosouEn Beddpmy kBak, 4§ EaBable

of absorbing the liquid specimen. Examples include
unwoven cloth, woven cloth, drawn sheet or the like.
When the present invention is used to obtain a blood
specimen, the porous film preferably has a porosity

10 capable of filtering red blood cells in the bloocd.
The reagent is appropriately selected depending upon
the characteristic(s) or component(s) of the liquid
sample to be measured (e.g., blood sugar level in a
blood specimen).

15 Because the test paper includes a carrier made
of a porous film, in the situation where the reagent
reacts with oxygen in the atmosphere as a medium like
oxidase reaction, even after the specimen is spread
over the test paper 53 so that the specimen receiving

20 side is covered with the specimen, that reaction can be
progressed rapidly because oxygen in the atmosphere is
supplied from the detecting side. Because the porous
film has a porosity capable of filtering red blood
cells in the blood, coloring condition can be detected

25 without removing the specimen or its filtered component
(red blood cell, etc.).

Although the material forming the porous film can



Thus, the supply of blood or other liquid sanple t hrough t he
passage and to the test paper 53 can be 15 snoot hly carried out.

Wth reference to FIG 6, assuming that the total circunferenti al
length of the groove 522 with respect to the passage 520 is L[err]
and assum ng al so that the I nterpal24di aheter (internal dianmeter in
the vicinity of 20 the specinmen flowin port 523) of the passage 520
i's dlerr], the circunferential length L[err] and the entire
internal circunferential length 2 dlerr] of the passage 520

preferably sati sfy,dihRiel Qlak@™igl exoheske Ofolydster group, polyamdide] < 2
dlerr] x 50% (1) 25 By designing the groove 522 and the passage

520 to  Sajdoypy, tPeaybaegqa ?ﬁo@gﬂprp@Bj'Mfdﬂ‘e, e tu lafs es aotch on

of the specinen (1.e., the start of flow of the

- 19 - | tiReQiixe) beteusbeipassageakdd Witk apitemrspladtiom) can

be achi eved rapidly and snoothly. The depth Plerr] of the

groove 522 is preifreraibloh reagent $el dissclvedeer oit foktasamhaod skin

COﬂdItIOﬂSs corpuscles upon measurement, materials having
hydrophilic characteristics or a hydrophically treated
material is preferred. The hydrophilic treatment can
be performed in the same way described above with
respect to the body member.

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

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

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

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

25 The present invention also involvés a particular

construction and configuration of the test paper 53,

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



5 ' The depth Plerr] is typically and preferably greater than _ 0.1
mm preferably between 0.2 nmmand 1.8 mm If the depth Pl is too
small (i.e., if the groove 5322 is excessively shallow), transport
or novenent of the speci nen such as bl ood through the groove 522
may 10 becone insufficient if the preure to the skinis t oo
| ar ge. It is to be understood that the shape, nunber,
positioning and other characteristics associated with _ the groove
522 are not restricted to those shown in the 15 drawing figures. |If
the use of the caltbougbntbevskape of the dmet patpereddi rie plretfeichblend face
of the specinen flowin end portion 521 of the tip end 52 of the
body menBércslapnkeesbrpaparsyihay imge oshier shapesasnch sanpiel,

or specimen, variations on the illustrated construction 20 can be

enpl oyed. For eR8HpFe, Eeptamale i yWigmapdootedangle, hegagommyobbagonmed
radially (for exanple in ,a cross shape pattern) around the specinen
flowin port 523°F the like ¢ap beydsege 520 or parallel on the passage 520.
As seen in_FIGS. 3 and 8, the specinmen flow out 25 end portion 525 of
the tip end 52 of thelBolYenEdtRrobR circulanmiest peperudidngthertion which

i i i ds .t he recessed. regi on 540
g;otrudes a Sllggatside diaﬁgégf”g¥aéﬁg %2%% %%%%& §3 gs preferably gn

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

4 mm-7 mm. The thickness of the test paper 53 can be

in the range of about 0.02 mm-1.0 mm, preferably about
10 0.05 mm-0.4 mm.

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

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

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

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

0.05 mm-0.4 mm.



- 20 - - t he body nenber 51 as conpared to the adjacent recess

defining the gap 54. Thus, the gap 54 is bounded on its radially
i nner end by this protruding portion. The test paper 53 contacts
the end face of this 5 protruding portion as seen in FIGS. 3 and 8. A
radi al |y extending groove 526 is provided i2pthe end - face of this
protrudi ng portion to communi cate the passage 520 with the gap 54.
Thus, both ends of the groove 526 open to the gap 54. 10
By virtue of this groove 526, the liquid specinen passi ng through
the passage 520 is ablThet ghspeeadd outer dimenwiai yof ridre tthetupecames
fl ow out port 527 through the groove 526. This helps facilitate the
spreadi ng >533f ishpreferahiy bhe vwam yao\er srfed legstthpapéhe53. 15
Thus, the spreading of the liquid SFECIHEH is perforned rapidly and
relatlvely uni f oimternglydiasater be tkﬁtnﬁssage 520x@it dhengpenimenur at e
nmeasur enent of the characteristic ei ng. neasur ed. Wth
reference to FI GElPw-28&urPrg BRAt tTk?t%hQﬂer:ﬁ}menshﬂnﬁc@ﬁﬁepéhﬁral | engt h
f the boupdary of the grqov 526 wiith respect to the passage 520
?s EZ and gssuﬁ1ﬁ aract rgstgcs of the protuberanc4353l are notpllml ed
by the foregoing, and are preferably appropriately
selected depending upon, for example, the cross-
sectional shape and dimensions of the passage 520.
The protuberance 531 imparts advantageous
10 characteristics to the test paper 53 from the
standpoint of facilitating the supply of the liquid
sample to the test paper 53. That is, by virtue of the
protuberance 531, liguid specimen in the passage 520
first contacts the test paper 53 at the protuberance
15 531 which preferably extends into the specimen flow-out
port 527 which means that the liquid specimen is
rapidly supplied to the test paper 53.
The test paper 53 is also provided with an axially
extending annular convex portion or protuberance 532
20 which protrudes in the same direction as the
protuberance 531. This annular protuberance 532 is
positioned radially outwardly of the centrally located
protuberance 531, and is disposed adjacent the outer
circumference of the test paper 53. The end portion
25 of the protuberance 532 is positioned in the specimen

reservoir 55 when the test strip 53 is mounted on the

end surface 542 of the body member 51 as seen in



also that the internal dianmeter (internal diameter in the vicinity
of the specinen flow out port 527) of the passage 520 is d2, the
circunferential length L2 and 25 the entire internal circunference 2
d2 of the passage 520 preferably satisfy the foll ow ng expression
(rry. Ll[err] < 2 d[err] x 50%27(11)

- 21 - By designing the groove 526 and the passage 520

to satisfy the foregoing expression, diffusion and spreadi ng of the
liquid specinen flow ng out fromthe speci men flow out port 527 of
the passage 520 Ggagpde 3 ghq g. achieved rapidly and snoothly.

The shape and | ocation of the groove 526 is not limted to that

shown in FIGS. 3, 7 anthd.afifillar protub@*@WBkes3bt i5Sap8scedl€ to forma
plurality of radially ext endi ng grooves 526 (for exanple in a cross

shape) 10 arfsieidie tiReoutharhl 8presliingr &£ Seie of iRl RgssAGRn
520 or in parallel on the passage 520. During use of the
present inventioromstigersysal Ipaper 53. Cbhusguahely| nekddss IWiquike tip end

52 of the bl ood collection device is placed adjacent the liquid
sanpl e 5 specimen is prevented from flowing out beyond the
annular protuberance 532 towards the outer periphery
of the test strip.
The outer diameter of the annular protuberance 532
is not restricted to any particular value, although it

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

It is preferred that the width of the

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

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

The hemispherical protuberance 531 and.the annular

25 protuberance 532 can be formed by embossing (e.g., by
pressing the bottom end of the test paﬁer'53 through

use of a punch) or cutting out.



15 - to be collected (e.g., blood froman individual's finger),
wher eupon the liquid sanple is drawn up into t he passage 520. by
capillary action and supplied to the test paper 53. The internal

di aneter (average) of the passage 520 is on the order of about 0.2
m2.0 mm 20 preferably about 0.5~-nm#8&.0-nm If the internal

di aneter of the passage 520 is too |arge, transportation of the

| i qui d specinmen by capillary action may becone difficult. On the
ot her hand, if the internal diameter of the passage 520 is too
smal |, 25 the speedlawniincBIGEe Brjbj dtbpeekhernd] owsraumfmngnce

the passage 520 may be too slow and may require an excessively |ong
time to supply @fsuhe diesw papeanb3 is provided with a f1x1ng portion -
22 - of the liquid sanple to the test paper The
i nternal di amet &3drthatoseryest ﬁéntb¢ m@lon at Wlplars%a‘g?ee 355 P RgE
constant al ong the | ength of passage 520 or_pmay vary. ,The

overal | |ength dfs sgcured e §§§s§9€Y5@©m%%¥ n tThRe obbed1d @BFdPTends i s

referably in the range of about 1
P y 533 éJlocated radlagy; outwaéﬁiy of the annular convex

portion 532. As described above, the test paper 53 is
fixed to the seating portion 512 of the body member 51
at this fixing portion 533 by fusion or adhesive
bonding. |

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

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

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

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

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

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



preferably in the range of about 2 M4 mm The body nenber

51, including the tip end 52 and the body portion 513, is formed of
rigid material 10 having a specified stiffness. The rigid materi al

i ncludes acrylic resin, polystyrene, polyethylene, . pol ypr opyl ene,
hard pol yvi nyl i dene chl ori de, potycd? bonate, poly nethyl

nmet hacryl ate, ABS resin, pol yester, pol yphenyl ene sulfide (PPS),
pol yam de, 15 pol yi m de, polyacetal, polyner alloy or polyner bend or
the Iike, containing at | east one of the aforenentioned subst ances,
and the |ike. O ndtesxcassdivaiyespraad over thebskimcer thest hwerbddre f ound
to be particularly suitabl e for introducing and spreading the

liquid 20 s face gfi dhp tdépaehgdpdpdf | thee needy imenker b lasis
acrylic resin or hydrophilically treated material. The

hydr ophi li c treatmmecgma@@%apm &8 varypglose proxymiky e e islkdn-on
treatnment such as plasma treatnent, glom/discharge, corona _ .

di scharge, ul traviol etB}egd Lowing thypyghohhgnBagsadei k€0 4 KragIHing ng
(coati ng) a surface agtive agent, r-soluble silicone,

hydr oxypr ofyl celih GHECIHEM GLAYIGRE BPitors] comes 1AtS CONEACE with

- 23 -

the convex portion 531 of the test paper 53 where a
portion is absorbed by the test paper 53 and a portion
flows radially outwardly through the groove 526 and
along the body surface defined by the end surface 542

10 of the body member 51. The blood flowing outwardly
through the groove 526 reaches the gap 54 and a portion
is absorbed by the test paper 53 in the vicinity of
the gap 54 while another portion is spread radially
outwardly toward the outer circumference of the test

15 paper 53. With absorption and spreading of blood by
the test paper 53, particularly absorption in the
vicinity of the protuberance 531, an additional
absorptive force is generated in the passage 520 so
that blood can be continuously drawn towards and

20 supplied to the test paper 53.

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

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

from which a specimen or sample is to be collected is



pol ypropyl ene glycols or the |ike. The test paper 53 carries
reagent (col ored reagent) by soaking in a carrier capable of

absor bi ng specinen. This carrier is preferably conposed of a 5
porous filmor sheet-like porous nmediumthat is capable of
absorbing the liquid specimen. Exanpl es +nclQde- unwoven cl ot h,
woven cloth, drawn sheet or the I|ike. When the present invention is
used to obtain a bl ood speci nen, the porous filmpreferably has a
porosity 10 capable of filtering red blood cells in the bl ood.

The reagent is appiee isat ehgtsaheekedssbpenshagntipdrereof is spplied
characteristic(s) or conponent(s) of the liquid sanple to be
measured (e.g., hlooathestgat pepelr BB, athe excesdllwozbd pierideppsitets in
Because the test paper includes a carrier nmade of a porous film in
the situation whéhe specisegemeservoir 5% pakthes \Wrdévendtiguh dutwand flow

at nosphere as a nediumli ke oxi dase reaction, even after the
specimen i s spre®f the bloogybeypnd thetowkserc BrwrieraRice IR dhecitest
receiving 20 side is covered with the specinmen, that reaction can be
progr essed5r api dPRPSECcAdse TREgEHLVATE hElay @)E drkeed jReyond the owken o

fromthe detecting side. Because the porous .filmhas a porosity
capabl e of fiIteFPﬁ&uF@&rﬁPGSdO% tﬂe gest paper 53 is also prevé%t d

by the annular protuberance 532 on the test paper 53.
Therefore, blood is prevented from leaking out beyond
the edge of the test paper 53 and soiling the end

10 surface 542 of the main body 51, thus ensuring that
the light measuring portion 4 and surrounding portions
of the reading unit 1 do not become dirtied through
adherence of blood. As a result, measurement results
during subsequent uses of the reading unit are not

15 adversely affected. Further, when the. specimen
collection device 5 is disposed after use, the risk of
contaminatién or infection of personnel is reduced and
so there is little safety risk.

Once the spreading of blood over the test paper 53

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

25 aforementioned method, the amount of the target
component (e.g., blood sugar level) in the blood is

determined. Because red blood cells and the like in



cells in the blood, coloring condition can be detected 25 Wi t hout
renmovi ng the specinen or its filtered conponent (red bl ood cell
etc.). - Although the material formng the porous filmcan
- 24 - ~include material fromthe polyester group, polyan de
group, polyolefin group, polysulfone, ceilulose and the |ike,
because it is soaked with water solution I n which reagent is
dissolved or it filters blood 5 corpuscl es upon neasurenent, materials
havi ng _ hydrophilic characteristics or a hydrophically treated
material is prefegneeBlodieabydsopbeted dricatappniredarin the gapb&4performed
I n the sane way descri bed above with respect to the body nenber.
10 Wientheg Hbonbt ageersely caof fext ithe deasceenengsed color  to
obtain a specinen of blood, the reagent to be soaked in the porous
filmfor neasuremeptresbntédr opxthpl eest paper %he bl ood sugar |eve
i ncl udes gl ucose oxidase (GOD), per oxi dase (PQOD) and col oring agent
(col oring reagent) 1@s descyihedsalowei nehronglvatfie Bf ithe collection
N-et hyl N- (2- hydr oxy- 3- sul fopropyl ) -mtol ui di ne., Addi iogall
dependi ng &n device 5 according to the present invention, blood ca

be supplied and spread over the test paper 53 rapidly

and reliably by a simple operation regardless of

the amount of blood 18 present on the skin. Thus,

measurement errors do not often occur, thereby

10 contributing to improvement of the measurement

accuracy. Further, the collection of a liguid sample

or specimen involves little human intervention from

the standpoint of placing the specimen or sample on

the test strip and so errors associated with human

15 involvement tend to be reduced or eliminated.

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

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

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

25 hemoglobin and the like.

According to the present invention, the specimen

collection device and the reading unit on which the



t he. neasurenent conponent, it may include a substance whi ch reacts

wi th bl ood conponents such as ascorbate oxi dase, al cohol oxi dase,
chol esterol oxidase and 20 the like, and col oring agent (coloring
reagent) |ike menti oned previously. Further, that reagent may
contain a buffer agent such as a phosphate B3ffer. It is to be
under st ood that the types and conponents of the reagent are not
limted to those described above. 25 The present invention al so
i nvol ves a particul ar construction and configuration of the test
paper 53, devnicelel aimounifedipesimidr @ bedmtdvedyf remifl &8d 8- 11.

- 25 - Al t hough the shape of the test paper 53 is preferably
circul ar, test papeliahbeieqllrddonides degdireds speginen, regardiess e,
rectangl e, dianond, triangle, hexagon, octagon . or the like can be
used. 5 of | Hhe HeYRRstNdfquRndiitauiofr thesSpesaaens3thene

outside dianeter of_the test paper 53 is _preferably on t he order of

about 2 mm 10 nm SHbtechiN RepriioeRr the °°1le§t%ﬁp7?ﬁﬁho¢hewhﬁ1%kness of

t he test er 53 can be
p%? afso permitting realization of accurate measurement

results.

Further, the specimen collection device is easy
to handle, particularly with respect to attachment
and detachment of the tip with respect to the reading

10 apparatus. An appropriate mounting condition of the
specimen collection device on the reading unit can be
obtained easily and reliably and in a manner that is
designed to avoid measuring errors and deviations in
measured results due to improper or inaccurate mounting

15 of the device on the reading unit.

Further, contamination or soilind of the reading
unit due to some of the specimen becoming.adhered to
the reading unit is avoided, and a high degree of
safety is possible.

20 The principles, preferred embodiments and modes
of operation of the present invention have been
described in the foregoing specification. However,
the invention which is intended to be protected is
not to be construed as limited to the particular

25 embodiments described. Further, the embodiments
described herein are to be regarded as illustrative

rather than restrictive. Variations and changes may



in.the range of about 0.02 mMm|.0 - mm preferably about 10 0.05 MmmO0. 4
nm The test paper 53 is provided with a centrally

| ocat ed and axially extending convex portion or pr ot uberance 531

t hat extends out of the plane of the test paper 53. Wen the test
paper 53 is nmounted 15 on the end surface 542 of the body nenber 51 as
seen in FIGS. 3 and 8, the protuberé%CE'531 ext ends or

protrudes towards the passage 520. Al though the hei ght or axi al
extent of the protuberance 531 is not restricted to any specific

di mensi on, the protuberance 20 531 is preferably di nmensi oned so that
it extends or be madpr byr ottbersnt entheqpavabemt $20ugliowed, twidhout

pr ot uber ance 531 extends beyond the protruding portion of the body
menber 51 in whi érpaREiggodyemsebei spisikedf, thaprggent inventeimg | ocat ed
in the specinmen flowqut port 527. 25 The hei ght of the protuberance
531 can thus be #fcordinglyyndtoigepxpreapbyit intepdemnthal @il sueher abl y
about 0.05 mMm

Q0.4 mm . . ey
The shape and outV8Fi8EABRSKoRhENIPAcpRobaBLYaRRts which fall within

5 the spirit and scope of the invention be embraced

thereby.



531.is preferably the sanme as or smaller than the i nternal dianeter
of the passage 520 at the specinen fl owout port 527. The shape,

di mensi ons and ot her 5 characteristics of the protuberance 531 are
not limted by the foregoing, and are preferably appropriately

sel ected dependi ng upon, for exanple, the ctbss: sectional shape
and di nensi ons of the passage 520. The protuberance 531

i nparts advant ageous 10 characteristics to the test paper 53 fromthe
standpoint of facilitating the supply of the liquid sanple to the
test paper 53. That is, by virtue of the CLAIMS protuberance 531, liquid
speci nen in the passage 520 first contacts the test paper 53 at the
prot uberance 15 331 whildhupdespeabhen exe biristion denice mruntable

f | ow out port 527 which neans that the liquid specinen is

rapi dly suppliedomoat keaddsg paperwiich measures a chpraqtenistdferiss js

al so provided with an axially, ext endi ng annul ar convex portion or
prot uberance 532a Adquid RRPERMBRot FOMMRSLFHThe sanme direction as the

pr ot uberance 531. This annularpgrotube ance 532 is 0si ti,oned

radially oftwardly of & ROeRFFaPFyiPoLatERe 2 reces%?%t‘lﬁ)’é‘f’a%ea%m, and

(5, 5000, A0 3G P B! Bl o ko AIP IR RS i P °2

speci men introduction portion at the opposite end for placement
adjacent a liquid specimen, the body member being
provided with a hole defining a capillary tube specimen

10 flow path that is open at oppositely located first and
second ends, the first end of the hole opening to the
specimen introduction portion and the second end of the
hole opening into the recessed portion, the body member
including a body surface that surrounds and extends

15 outwardly from the second end of the hole; and

a test paper carrying a chromatic. reagent and

having oppositely located first and second surfaces,
the test paper being mounted within the recessed
portion of the body member with the first surface of

20 the test paper facing the body surface so that a liquid
specimen introduced into the hole at the first end
flows by capillary action through the capillary tube
liquid specimen flow path towards the second end of the
hole and contacts the test paper.

25 2. A liquid specimen collection device as recited

in claim 1, wherein the specimen introduction portion

has an end surface and an outer peripheral surface, the

AN g




reservoir 55 when the test strip 53 is nmounted on the end surface

542 of the body nenber 51 as seen in
- 27 - FIGS. 3 and 8. The annul ar protuberance 532

Is adapted to restrict the outward s reading of the liquid specinmen
on the test paper 53. Consequently, excess |3xuid 5 specinen is
prevented from fl ow ng out beyond the annul ar protuberance 532

towards the outer periphery of the test strip. The
outer diameter of the annul ar protuberance 532 is not restricted to

any particul ar vafg, sarfaeagpt | the 1gpecimgrns igrtafoducsdonhport hen ook ng
di ameter of the annul ar pr ot uberance 532 be 60% 95% of the outside
di anet er BFOYhéefle'é%tba?J’érlf!ﬁ?t ame ;ﬂr@peneaswendwgobebxfreemethe

outside dianeter of the test paper 53 is preferred that
the width of the 45T Peripheral Huxiane :Prfcé'—f@SI—lBeeéﬁ gRe bhelerold ibout

0.03 Mm1.0 mm prefe |y in the range of about 0.05 M 0.5 mMm
The hei ght of the£§ﬁ é?g %?ﬂb%ﬁerance

5 3. A liquid specimen collection device as recited
in claim 1, wherein the test paper is gecured to the
body member at a plurality of spaced apart securement
locations along a peripheral portion of the test paper
with gaps being located between adjacent securement

10 locations through which air is permitted to flow during
liquid specimen flow along the capillary tube liquid
specimen flow path.

4. A liquid specimen collection device as recited
in claim 1, wherein the test paper possesses a flat

15 shape which lies in a plane, said test paper having
a center portion provided with an axially extending
protuberance that extends out of said blane.

5. A liquid specimen collection device as recited
in claim 4, wherein said protuberance extends into

20 the hole in the body member.

6. A liquid specimen collection device as recited
in claim 1, wherein the test paper possesses a flat
shape which lies in a plane, the test paper including
an axially extending annular protuberance extending

25 around an outer circumferential portion of the test
paper, said annular protuberance extending out of the

plane of the test paper in a direction towards the body

-——\___.___
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532. can ,oe about 0.02 M 1.0 mm preferably in the range of about
0.05 MmO0.4 mm 20 The shape and di nensions (e.g., dianeter

wi dt h, hei ght and the |ike) of the annul ar protuberance 532

can be appropriately sel ected dependi ng on the shape and ot her
characteristics of the body nmenber 51. - 36 - The hem spherica

prot uberance 531 and the annular 25 pr ot uberance 532 can be fornmed by
enbossing (e.g., by pressing the bottomend of the test paper 53

t hr ough use of a punch) or cutting out.

- 28 - surfadds chame bddyl @Smb8r11l, the external circunference
of the test paper 53 is provided wth a fixing portion 533 t hat

serves as the region at.wWn dhigdiel tspelcipe@petollectionidesboeirad tarittes body
menber 51. The fixing portion 5 533 is located radially outwardly of
the annul ar convedn claim 6 poidterein533idAbodgsmenber tboledes e t est paper
53 is fixed to the seating portion 512 of the body nenber 51
at this fixing paniwken3Papinfansiresesvoaghéerned in the hpgigiswyfaceo
FIG 12 illustrates one way in which the specinen

5 of the body member, said annular protuberance extending

into the specimen reservoir.

8. A liquid specimen collection device as recited
in claim 1, including at least one protuberance
extending axially away from the body surface and

10 located radially outwardly of the hole for spacing an
end face of a reading unit from the test paper when the
collection device is mounted on an end of the reading
unit.

9. A liquid specimen collection device mountable

15 on a reading unit which measures a characteristic of
a liquid specimen, comprising:

a body member provided with a hole defining a
capillary tube specimen flow path that extends between
opposite ends of the body member and that is open at

20 both ends, one end of the hole opening at a tip end of
the body member that is positionable adjacent a liquid
specimen for introducing the liquid specimen into the
hole, the opposite end of the hole opening at a body
surface of the body which surrounds and extends

25 outwardly from the opposite end of the hole, the tip

end of the body member having an end surface and an

outer peripheral surface, the end surface of the tip

RN RO A




col.l ecti,on device of the present invention can be used, nanmely in

the context of collecting a bl ood specinen. As shown in FIG 12, an
i ndividual's finger or other portion of the body is pierced wth,
for exanple, a 15 needle to allow a small armount (e.g., 2-6 [err]l) of
bl ood 18 to flow to the surface of Yhe skin. The

speci nen col |l ection device 5 is nounted on the hol der 43 of the

| i ght measuring portion 4 of the readi ng apparatus 1, and the end
face of the specinen 20 flowin end portion 521 at the tip end 52 of

t he col | endi of tleilkedy memhan hifing mrevdsiadstith @t deast one
close proximty to the skin. The blood 18 fromthe finger reaches

the speci nen fi o9¥PRAVPoRKtEnding hetgrpen the outer pegdwdesad gygfpsedr awn
by capillary actiogn along 25 t he passage 520 towards the test, paper
53. Because °f thenbip epd and ithehdq iWelhheuPady memdemie 8fdssage 520

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

29 not excefsFGRFyPABFEPLREINT e R J82 9/ 3

end face OE the Biagirelgdoggog{tetﬂ? oocdgterg?rg)ierrstS%anids second surfaces,
the test paper being mounted on the body member with
the first surface of the test paper facing the body
surface of the body member so that a liquid specimen
introduced into the hole at the tip end flows by

10 capillary action along the capillary tube liquid

specimen flow path towards the opposite end and
contacts the test paper.

10. A liquid specimen collection device as recited
in claim 9, wherein the test paper is secured to the

15 body member at a plurality of spaced apart securement
locations along a peripheral portion of the test paper
with gaps being located between adjacent securement
locations through which air is permitted to flow during
liquid specimen flow along the capillary tube liquid

20 specimen flow path.

11. A liquid specimen collection device as recited
in claim 9, wherein the test paper possesses a flat
shape which lies in a plane, said test paper having
a center portion provided with an axially extending

25 protuberance that extends out of said plane.

12. A liquid specimen collection device as recited

.in claim 11, wherein said protuberance extends into

e

e
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pl aced against or in very close proximty to the skin. Bl ood
fl owi ng through the passage 520 and reaching: 5 t he speci nen fl ow out
port 527 cones into contact with t he convex portion 531 of the test
paper 53 where a portion is absorbed by the test paper 53 and a
portion flows radially outwardly thr&8gh-the groove 526 and

al ong the body surface defined by the end surface 542 10 of the body
menber 51. The bl ood flowi ng outwardly t hrough the groove 526
reaches the gap 54 and a portion I s absorbed by the test paper 53
in the vicinity ofthe hole imh&hgapo8s% mbmberanot her portion is spread

radi ally outwardly toward the outer circunference of the test 15
paper 53. Wth absorgtd.onRaddaypdeagengmen dbobbechbyon device tdre tessittqshper
53, particularly absorption in_the_ vicinity of the protuberance
531, an additionalin claim 9apwbepeinethertestsPaRAErpPESeFFRs e itsage 520
SO t hat bl god can be cqntinuousIY drawn towards and 20 .
supplied to the t&d@peaydichzlies in a planeypple BGSEPRRPL HIGTIHNg

speci men col | ection , device.in accordance with the present,
invention, when 2an axiglly §ﬁﬁﬁﬁglﬂg BPBBL2E sPFP bAPGRFRES £% Hh or
sanpl e is to be collected is retativglé}snal i thethQOq%cqp 25
nevert hel ess be - s@"Ed 4 P&t ESTCPUpEFEBS i t ROGEOM © 9t On the
other hand, if th%al%@?:ungaﬁéi ghggﬁ!axlﬁprotuberaﬁégrréyc\@éﬁgi{flg SHEE SE LY

sanple is to be ¢ ect'e
plane of the test paper in a direction towards the body

surface of the body member.

10 14. A liquid specimen collection device as recited
in claim 13, wherein said body member includes an
annular specimen reservoir formed in the body surface
of the body member, said annular protuberance extending
into the specimen reservoir,

15 15. A liquid specimen collection device as recited
in claim 9, including at least one protuberance
extending axially away from the body surface and
located radially outwardly of the hole for spacing
an end face of a reading unit from the test paper when

20 the collection device is mounted on an end of the
reading unit.

16. A liquid specimen collection device as recited
in claim 9, wherein said body member is provided with
a recess that receives an end of a reading unit, said

25 recess having a bottom surface defined by the body

surface.

17. A liquid specimen collection device mountable

e st
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- 30 - . | arge so that an excessive anmbunt thereof is supplied

to the test paper 53, the excess blood is deposited in t he speci nen
reservoir 55, thus preventing outward flom/ of the bl ood beyond the
outer circunference of the test 5 ' @gr The outward fl ow of

bl ood beyond the outer circunferen of the test paper 53 is also
prevent ed by the annul ar protuberance 532 on the test paper 53.
Therefore, blood is prevented fron1|eaking out beyond the edge of
the test paper 53 and so Jln t he ?‘ surface 542 of the qgln body
51, thus ensuri rfﬁ’t%a‘fea ing n’tthé" Hc&hf“eﬁﬁﬁgﬁ?lﬁga}b%???ib%nf

surroundi ng porti t he readlnggunlt 1 do not becone dirtied

t hr ough %’é‘?@hdces%%c%fec%dcoﬂgrésrl alt, neasurenent results
during subsequent use Qé?%%erﬁl?&d%%\ﬂ@eh Wl‘?.h” t ol de ir%e
eV|c

affected. Further, e Speci | ection

e ot i o, AP AR b
Once the %Pread'éﬁbdglégcgﬁhénﬁ¥'ﬂH%ebbﬁ§tm@ﬁB§£-§§d that is open at

both ends, one end of the hole opening-at a tip end of
the body member that is positionable adjacent a ligquid
specimen for introducing the liquid specimen into the
hole, the opposite end of the hole opening at a body

10 surface of the body which surrounds and extends
outwardly from the opposite end of the hole; and

a test paper carrying a chromatic reagent and

having oppositely located first and second surfaces,
the test paper being secured to the body member with

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

20 contacts the test paper, the test paper being secured
to the body member at a plurality of spaced apart
securement locations along a peripheral portion of the
test paper with gaps being located between adjacent
securement locations through which air is permitted to

25 flow during liquid specimen flow along the capillary

tube liquid specimen flow path.

18. A liquid specimen collection device as recited

L




20, Is conpleted, a target conponent in the blood (e.g.,

gl ucose) reacts with the reagent carried by the test paper 53 so
that a color is represented dependi ng on t he amount of the target
conponent. By neasuring the intensity of the represented col or by
the 25 af orenent i oned net hod, the anotht of the t ar get

conponent (e.g., blood sugar level) in the blood is det er m ned.
Because red blood cells and the like in

- 31 - the blood are filtered and captured in the gap 54,

they do not advéRs€Rpimy fdet vhREehRable chent PAPIBIRRSSEesses & dd@dsented on

the test paper 53. . . As descri bed above, through use of the

collection 5 Shageywhdch 3ies, 4nng PH2RRe FRELHRST RARRS &RViBKood can

be supplied and spread over the test, K paper,53 rapid] and reliably

by a sinple opefatfFfH eFeBSF&FBEsPB?Vlgeg Wlt?h%naﬁﬁkgﬁl¥ﬁeﬁﬁq99}“58 present
nt ,errors gdo no ten occur, thereby

h kin. Th f
28 ‘e ioh?ribugiﬁﬁuPSrPHﬁFgggﬁgngg?n?ﬁeoﬂga% r%ﬁ&atéﬁaﬂe' accuracy.
Further, ghe COlleCHan ﬁf1§qhk8u§ge§fﬁgﬁebollection device as recited

in claim 18, wherein said protuberance extends into
the hole in the body member.

20. A liquid specimen collection device as recited
in claim 17, wherein the test paper possesses a flat

10 shape which lies in a plane, the test paper including
an axially extending annular protuberance extending
around an outer circumferential portion of the test
paper, said annuiar protuberance extending out of the
plane of the test paper in a direction towards the body
15 surface of the body member.

21. A liquid specimen collection device as recited
in claim 17, wherein the opposite end of the hole
extending through the body member is surrounded by
a protruding portion, said protruding portion being

20 provided with a groove for permitting a liquid specimen
to flow radially outwardly from the opposite end of
the hole.

22. A liquid specimen collection device as recited

in claim 17, wherein the tip end of the body member has
25 an end surface and an outer peripheral surface, the end
surface of the tip end being provided with at least one

groove extending between the outer peripheral surface

\_____‘\\
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or specinen involves little human intervention from t he standpoi nt
of placing the specinen or sanple on the test strip and so errors
associ ated with human 15 i nvol venent tend to be reduced or elim nated.
The specinmen col |l ection device of the present _ i nvention can be used
not only for the collection of a bl4dod “speci men, but other types of
| i qui d speci nens as well. For exanple, urine, |ynph, cerebrospinal
20 fluid, saliva and other simlar body fluids, or diluted and
concentrated fluids thereof. Furt her, the component to be
measured in the of the tipeetdeandryhehdcdiebimi died boshyomegbere, uric acid,
creatini ne, alcohol, |norgan|c I on such as sodium 25 henmogl obi n and
the Iike. 3. Ack ok I tspacHiaesy @@érltecltﬁ@é‘ntdleaﬁcet RE zpettadn

col l ecti on device and the reading unit on which t
32 devi®eclaimplibn ebNPiHing 2% é%sltvew Pxpitybgrgnce

ol a0l e ol 1 oGt Lon O B ool L R Pl S Sntpeponndl ([0 P
CoIIectlonsnethoPécg{gé radially outwardly of the hole for spacing an
end face of a reading unit from the test paper when
the collection device is mounted on an end of the
reading unit.
24. A liquid specimen collection device mountable
10 on a reading unit which measures a characteristic of
a liquid specimen, comprising:
a body member provided with a hole defining
a capillary tube specimen flow path that extends
between opposite ends of the body member and that is
15 open at both ends, one end of the hole opening at a tip
end of the body member that is positionable adjacent
a liquid specimen for introducing the ;iquid specimen
into the hole, the opposite end of the hole opening at
a body surface of the body which surrounds and extends
20 outwardly from the opposite end of the hole; and
a test paper carrying a chromatic reagent, the
test paper being provided with an axially extending
protuberance, the test paper being secured to the body
surface of the body member with the protuberance of
25 the test paper being aligned with the hole in the body
member so that a liquid specimen introduced into the

hole at the tip end flows by capillary action along

s
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5 . also permtting realization of accurate neasurepept——""" resul ts.

Further, the specinen collection device is easy

) @{'ﬂ:l faced
particularly with respect to attachment anarl%mﬁﬂ thg: tip

with respect to the reading 10 appar at us. ntnﬂg
condition of the speci nen col | eeti%h device | uﬁlt can
be obtained easily and reliably and in a manner that is

designed to avoid nmeasuring errors and deviations in measur ed
results due to inproper or inaccurate nounting 15 of the device on the
readi ng unit. the capillarfutther]igwid sspemimem fHow @dtimgofandse readi ng
unit due to sone of the speci nen becom ng adhered to t he reading
unit is avoi dedthen@p@oisiife eogdref bite hole whexg dihe | kiqwigkisglesimepQ

The principles, preferred enbodi nents and nodes of operation of the
present inventi GPMA@FEShEls protubergree r9bheihe tesle Fanayding is

speci fication. However, the invention which is intended to be
protected is  absorbggs ingontheohest RAPYE- imited to the particul ar 25

enmbodi nent_s descr|b§ Further, the enbodi nents y descri bed hereln
are to bedregarded &2 -i| Pudtfriflygpecimen collepkiqn dpviss G merd ted

Vari ati ons and %%?% esmﬁgx

wherein said axially extending
protuberance extends into the hole in the body member.

26. A liquid specimen collection device as recited
in claim 24, wherein the test paper includes an axially

10 extendihg annular protuberance extending around an
outer circumferential portion of the test paper, said
annular protuberance extending towards the body surface
of the body member.

27. A liquid specimen collection device as recited

15 in claim 24, wherein the test paper is éecured to the
body member at a plurality of spaced abart securement
locations along a peripheral portion of the test paper
with gaps being located between adjacent securement
locations through which air is permitted to flow during

20 liquid specimen flow along the capillary tube liquid
specimen flow path.

28. A liquid specimen collection device as recited
in claim 24, wherein the tip end of the body member has
an end surface and an outer peripheral surface, the end

25 surface of the tip end being provided with at least one

groove extending between the outer peripheral surface

of the tip end and the hole in the body member.
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33 - . be made by others, and equival ents enpl oyed, w thout -
departing fromthe spirit of the present invention. _Aeeordingly, it
is expressly intended that all such vari ati ofis, chan ngpﬂquﬁ
equi val ents which fall within 5 the spirit and SuioBEtiaRatimiy! ,erAj:ion
be enbraced t her eby. Y- “&rgﬁ 134 -
CLAI VB 1. A liquid specimen-cotdection deViRbitbatiing: !

on a reading unit which nmeasures a characteristic of aliquid
speci men, conprising: 5 a body nmenber including a recessed
portion at one end for receiving the reading unit and a speci nen
i ntroduction portionZ2dt tAetepgpoprperehdrfperpl ticiaiemeasurementadifacent a
| i quid specinen, the body nmenber being = provided with a hole
defining a capil [Bacpargeéespetifenf a liquid specimen, comprising:

a blood absorption member for absorbing a ligquid

specimen, the blood absorption member carrying a

5 chromatic reagent, the blood absorption member
possessing a flat shape which lies in a plane and
having a center portion, the center portion of the
blood absorption member being provided with an axially
extending protuberance that extends out of said plane.

10 30. A test paper as recited in claim 29, wherein
the test paper includes an axially extending annular
protuberance extending around an outer circumferential
portion of the test paper, said annular protuberance
extending out of the plane of the test paper, said

15 annular protuberance being located radially outwardly
of the axially extending protuberance located at the
center portion of the test paper.

31. A liquid specimen collection device,

substantially as hereinbefore described with reference

20 to the accompanying drawings.
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10 - fiow path that is open at oppositely located first and
second ends, the first end of the hole opening to The speci nen
i ntroduction portion and the second end of the This Shédt Kas BpREPIEed Tit O
the recessed portion, the body nenber i ncl udi ([ 'ac? t hat
surrounds and extends 15 outwardly #roM the secoh@suaNInTA NG hoLk;
and a test paper carrying a chromatic re

having oppositely located first and second surfaces, the test paper
bei ng nounted within the recessed portion of the body nenber with
the first surface of 20 ABSTRECTesF THROISEIOSURE hqFyedy 1gurface so that
aliquid speci men introduced into the hole at the first end

flows by capillary action t'iIQujp SPECCMpN| CaL.FECTDBN DEVICE" | i qui d

speci nen fl ow path towards the second end of the hol e and contacts
the test paper. 25 A liquid2?spepinénuiel bperioreniedldeediricdnddsyice as
recited in claiml, wherein the specinen introduction portion

has an end surfageM@hB BRIBUPEPViRRd phicthala pasisage, exftending between

- 35 - end surface of the specinen introduction portion being
provi ded wPth at ©PB28{t8n8nds o8l cths i Rpdyetthddn defdnes a capillary

tube liquid specimen flow path. One end of the

passage opens at a tip end of the body member that is
positionable adjacent a liquid specimen for introducing
the liquid specimen into the passage while the opposite

10 end of the passage opens at a body surface of the body
which surrounds and extends outwardly from the opposite
end of the passage. A test paper soaked in reagent is
secured to the main body adjacent the opposite end of
the passage. A liquid sample introduced into the

15 passage at the tip end of the body member flows by
capillary action along.the passage to the opposite end
of the passage where the specimen is then absorbed by
the test paper. The test paper is secured to the
body member at a plurality of spaced apart securement

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

25 protuberance and an annular protuberance extending
around the outer circumferential portion of the test

paper. The end surface of the tip end of the body



outer peripheral surface of the tip end and the hele-in _____ the body

menber . 5 3. Aliquid specinmen collecti n deV|ce as recited
inclaiml, wherein the test paper is secured to t “”mmbbbwyc er at
a plurality of spaced apart securenent | ocat mu err;her al
portion of the test paper W th gaps belng | :::V:. adj acent
securenent 10 | ocati ons through whith &%r Ts pernltted to ow during
| i quid specinen flow along the capillary tube |iquid speci nen fl ow
pat h. 4. Aliquid specinen collection device as recited
inclaiml, wherein the test paper possesses a flat 15 shape whi ch
lies in a pl ane, membert esn papprowadedgwith a greovergxtensbing dreywasrn ded
with an axially extending pr ot uberance that extends out of said

pl ane. the Butar| pguighepati srenfaoe| efttlm Waviend and ddig ed

in claim4, wherein said protuberance extends into 20 the hole in the
body nember . passage ingth@ bpdyi 8eBbeE: nen col |l ection device as recited
in claiml, wherein the test paper possesses a fl at shape whi ch
lies in a plane, the test paper including an axially extending
annul ar protuberance extending 25 around an outer circunferential
portion of the test paper, said annul ar protuberance extendi ng out

of the



pl ane of -the test paper in a direction towards the body

- 36 - surface of the body nenber. 7. Aliquid

speci nen col | ection device as recited in claim®6, wherein said body
menber includes an annul ar specinmen reservoir formed in the body
surface 5 of the body nenber, said annul ar protuberance extending

into the specinmen reservoir. |./ 8. Aliquid specinen collection
device as recited inclaiml, i gluding at | east one protuberance
extending axially away fromthe body surface and 10 | ocated radially
outwardly of the hole for spacing an end face of a reading unit
fromthe test paper when the coll ection device is nounted on an end
of the reading uni t N 9. Aliquid specinmen collection
devi ce nountable 15 { reading unit which neasures a characteristic
of a liquid speciyreq, qgnprisngg: a body nenber
provided with a hole defininc;ﬁén‘e/" capillary tube specinen flow path

t hat extends between 0 A xite ends of the body nenber and that is
open at <

Y S A S S S A S S S S S S S S A S S S S S S S S — = " §

//

A

o)-/
\ y

cﬂ\)]\ _L"“\}] 3 U \

Faicos !

INir 7 1
0 L 4 JUF ™




20 . bot h ends, one end of the hole opening at a tip end of t he
body nenber that is positionable adjacent a liquid speci nen for
introducing the liquid specinmen into the hol e, the opposite end of
t he hol e opening at a body surface of the body which surrounds and
extends 25 outwardly fromthe opposite end of the hole, the tip

end of the body nenber having an end syraace and an out er

peri pheral surface, the end surface gf the tip

- 37 - end of the body nenber being provided with at |east one
groove extendi ng between the outer peripheral surface of the tip
end and the hole in the body nenber; and a test paper carrying
a chromatic reagent and 5 havi ng oppositely located first and second
surf aces, the test paper being nounted on the body nenber with

the first surface of the test paper facing the body surface of the
body nmenber so that a quuid"§pecinen i ntroduced into the hol e at
the tip end flows by 10 <fapi L 6% al ong the capillary tube
l'iquid speci nen fl ow path s the opposite end and
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contacts. the test paper. 10. A liquid specinmen collection

device as recited inclaim9, wherein the test paper is secured to
the 15 body nenber at a plurality of spaced apart securenent

| ocations along a peripheral portion of the test paper wi th gaps
bei ng | ocated between adj acent securenent | ocations through which
air is permtted to flow during ktquid speci nen fl ow al ong the
capillary tube liquid 20 speciné% 4 w pat h. 11. Aliquid
speci nen col | ection device as recited inclaim9, wherein the test
paper possesses a flat shape which lies in a plane, said test paper
havi ng a center portion provided with an axially extending 25

pr ot uberance that extends out of said plane. 12. Aliquid
speci nen col | ection device as recited in claiml1l, wherein said

pr ot uberance extends into - 38 -

the hole in the body nenber. 13. A liquid specinen collection
device as recited inclaim9, wherein the test papéf possesses a
flat shape which lies in a plane, the test paper i@l uding
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5 , an_axially extending annul ar protuberance extending around an
outer circunferential portion of the test paper, said annul ar

pr ot uberance extendi ng out of the pl ane of the test paper in a
direction towards the body surface of the body menmber. 10

14. A liquid specinen collection device as recited in claim13,
wherein said body nenber includes an annul ar speci nen reservoir
formed in the body surface oA’Jhg body nenber, said annul ar

pr ot uber ance extendi ng into the specinen reservoir. 15 15.
A liquid specinen collection device as recited in claim9,

i ncluding at | east one protuberance extending axially away fromthe
body surface and | ocated radially outwardly of the hole for spacing
an end face of a reading unit fromthe t$§€ paper when 20 t he
collection device is nmounted on an end o éﬁi readi ng unit.

16. A liquid specinen collection device & recited inclaim9,
wherein said body nenber is provigded a recess that receives an
end of a reading unit, sg%g

by the body surf 2
devi ce nount abl e
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-39 - on a reading unit which neasures a characteristic of

a liquid specinen, conprising: a body nenber provided with a
hol e defining a capillary tube specinen flow path that extends

bet ween 5 opposite ends of the body nenber and that is open at

both ends, one end of the hole opening at a tip end of t he body
menber that is positionable adjacent § Qqui d speci nen for
introducing the liquid specinmen into ﬁ hol e, the opposite end of
t he hol e opening at a body 10 surface of the body which surrounds and
ext ends outwardly fromthe opposite end of the hole; and

a test paper carrying a chromatic reagent and havi ng oppositely

| ocated first and second surfaces, t he test paper being secured to
t he body nmenmber with 15 plag first surfatd of the test paper facing the
body surface of the body\yenpe oAhat a liquid specinen
introduced into the hole at the v” bys2 | capillary action
along the capillary tube |iquid yen flow path towards the
opposite end and 20 cont 3 t he test paper being
secured to the bogx i
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secyrement | ocations along a peripheral portion of the test paper

wi th gaps being | ocated between adjacent securenent | ocations
t hrough which air is permtted to 25 flow during liquid specinmen flow
al ong the capillary tube liquid specinen flow path. _ 18.
A liquid specinen collection device as recited
- 40 - ~ in claim1l7, wherein éh t est paper possesses a flat
shape which lies in a plane, said test pg r havi ng a center
portion provided with an axially extending pr ot uber ance t hat
extends out of said plane. 5 19. A liquid specinen collection
device as recited in claim18, wherein said protuberance extends
into the hole in the body nenber. 20. A liquid specinen
col l ection device as recited in claim1l7, wherein the test paper
possesses a flat 10 shape which lies in a plane, the_test paper
i ncl udi ng an axi ally extendi ng annul ar protuberadEe ext endi ng
around an outer circunferential portion of the test 1 paper, said
annul ar protuberance extending out of the " N
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pl ane.pf the test paper in a direction towards the body 15 surface of

t he body nenber. 21. Aliquid specinen collection device as
recited in claim1l7, wherein the opposite end of the hole
extendi ng through the body nenber is surrounded by a protruding
portion, said protruding portion being 20 provided with a groove for
permtting a |iquid specinen .f?él ow radially ,outwardly fromthe
opposite end of t he hol e. 22. A liquid specinen

coll ection device as recited in claim17, wherein the tip end of
t he body nenber has 25 an end surface and an outer peripheral surface,
the end surface of the tip end being provided with at | east one
groove extending between the outer peripheral face

41 of the tip end and the hole in ody nefber.

23. A liquid speci men5&d inclaim17,

i ncludi ng at | east one;p- F ndlngfi3EhIIy away fronlthe
body surface and 5 / - : 6f the hole for spacing
an end face g paper when
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the Coftection device is nounted on an end of the readi ng unit.

24. A liquid specinen collection device nountable 10 on a reading unit
whi ch neasures a characteristic of a liquid specinen, conprising:

a body nmenber provided with a hol e defining a capillary tube

speci nen flow path that extends bet ween opposite ends of the body
menber and that is 15 open at bogh ds, one end of the hol e opening
at atip end of the body nenb r/dhat is posi ti onabl e adj acent

a liquid specinen for introducing the |iquid specinen into the
hol e, the opposite end of the hole opening at a body surface of the
body whi ch surrounds and extends 20 outwardly fromthe opposite end of
t he hol e; and a test paper carrying a chromatic reagent, the
test paper being provided with an axially extending pr ot uber ance,
the test paper being secured to the body surface of the body menber
with the protuberance of 25 the test paper being aligned with the hole
in the body menber so that a liquid specinen introduced into the
hole at the tip end flows by capillary action al ong
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- 42/43 - the capillary tube |iquid speci A8RAT
the opposite end of the hole where the |iquid specingfi

protuberance of the test paper and is absotbedééztg

5 25. A liquid specinen collection device|as in
claim?24, wherein said axially extendlmg pL rance t ngs into
the hole in the body nenber. 26. A Ilqpld speC|nen col | ection
device as recited in claim24, wherein the Test—paper—-reludes an
axially 10 ext endi ng annul ar protuberance extendi ng around an

outer circunferential PHITRACTOOF FHE BESCHEPERE EBIG. 1 annul ar

pr ot uber ance extendi ng towards the body surface of the body nenber.
27. A liquid specinen collection device as recited 15 in claim24,
wherein the test paper is secured t ‘y menber at a plurality
of spaced apart secur engi2yULP SPECIN@@&FPBH@°E¥%MQP§1%ﬁﬁl|3heral portion of
the test paper W th gaps being | ocated between adjacent securenent
| ocations through which air is permtted to flow during 20 liquid

SBoChTen 11O 2L 09ehhe BRRCARARY SISl Heyicq 1nofREELTE JIRMJRN
that defines a capillary tube liquid specimen flow path. One
end of the passage opens at a tip end of the body member that
is positionable adjacent a liquid specimen for introducing the
liquid specimen into the passage while the opposite end of the
passage a test paper soaked in reagent is secured. A liquid
sample introduced into the passage flows by capillary action
along the passage where the specimen is then absorbed by the

test paper.



|ncﬂmm24\MHa

end of the body nmenber ha BTN B
surfaceand an outer’ ’Mﬂi ﬂmgmlace the end 25i Jhe i) :
end being provided wi groove exﬁendlng bet ween it he

out er peri pheral
menber .

10

15

20

25

sur f ace Soff the tip end and hT ha11é0Vh 2808e [bady
- 42/43 - |

the capillary tube liquid specimen flow path towards
the opposite end of the hole where the liquid specimen
contacts the protuberance of the test paper and is
absorbed into the test paper.

25. A liquid specimen collection &evice as recited
in claim 24, wherein said axiaily extending
protuberance extends into the hole in the body member.

26. A liquid specimen collection device as recited
in claim 24, wherein the test paper includes an axially
extending annular protuberance extending around an
outer circumferential portion of the test paper, said
annular protuberance extending towards the body surface
of the body member.

27. A liquid specimen collection device as recited
in claim 24, wherein the test paper is secured to the
body member at a plurality of spaced abart securement
locations along a peripheral portion of the test paper
with gaps being located between adjacent securement
locations through which air is permitted to flow during
liquid specimen flow along the capillary tube liquid
specimen flow path.

28. A iiquid specimen collection device as recited
in claim 24, wherein the tip end of the body member has
an end surface and an outer peripheral surface, the end
surface of the tip end being provided with at least one
groove extending between the outer peripheral surface

of the tip end and the hole in the body member.

AFoaFoq--(

24 }1\‘[ DO



