;e3eDd$ 6TD:j01 6 JUL 20p2 TITLE OF THE | NVENTI ON BODY- FLUI D | [}l;?g&ﬂﬁ\l
DEVI CE *~z* BACKGROUND OF THE | NVENTI ON The present invention rel 1802,
body-fluid 5 i nspection device which draws body fluids (especially, blood)

by sticking a needle into the surface of a living body, such a '
tip, and carries out an inspection, upon inspecting body flui dammmmmm"“”m
for exanple, blood and inter-organ fluids.l 10- Recently, al ong

increase in the nunber of diabetics, it has been proposed that sel f*166166*

bl ood- sugar neasurenents be carried out by the patients so as t i

the every-day fluctuation of tHeItlBoOFSTERr INGENSIHRS the”Ee|VEMMmmmmmmmwm
present, in nost of the 15 nmeasurenents of the bl ood-sugar val uc,

bl ood- sugar mEEERI¥15ig) R VINBREGE EONSREVIAEWhI ch test paper which ch#iegpes
colors in accordance with the amobunt of glucose in the blood is prepared,

bl ood is supplied to the tesBAREHROUND &F tTHitbaNiBNIIgped t herein, and the
bl ood 20 sugar value is estimated by optically neasuring the level of the
col or that has beenTRRVRI®pRUt { hpusDEsaBNredhtes! oosk. bBdysrf luddt hi s type
of measyrenents, the patient has to stick the skin of his or her finger tip
by using a stidKRRFEo Wit gpeth irk hdBaneelPdyofluids ¢mabkckailig,in
order to dramﬁﬁﬂd(%a le his or her blood; and then the patient has to
squeeze bl ood “OUT° bq¥¥é§%% he? sEPPOLRdiRECaEBE BRCEREEsPECR portion

with 7 6 JUL 2002 - 2. the fingers,_etc. However, since the sticking tool
and the bIood-%é%%ﬁarﬁﬁgXWiﬁﬁﬁnbe c® BFRIGEpLIBr ePfPdpFBYTFdeE, Otkeapat i ent
has to repl ace i cki ool _in his or. her nd .with the bl god-sugar
measuring 5 d:lvllliégec\s/\%ilcﬂé’ p‘g%é?ijh%‘cé?e? lﬂgegasﬁg??’rllﬁ% E4G8edSdedPEdati on in
the operabilit i prefe fromt sgnitary point of view
Here, US. Paté%?iﬁ%. 5?%?8%%5%%%i£@€% é%rgagygighgﬁn whi ch convent i onal
Tntegr o’ part. In threoayetont PG Forlotng SEaASCare g AUMEAL A La
housing: a sticidig: 1@ans; « haBahseh OprbpaBSROLRLRI-DI gOfl, L83 chemi cal

op

. -sugar
reagent for use in blood and a neans Tor carrying ou |caF REdshr enent s

on the 15 chemesdurangent Borcassitd 6heogyape! ghefbiblaybngsthg results
t hereof . However, in this system since the anount o l'ood i s not
sufficient evemnftshetiss i ekérg-@ rﬁlh@ﬂuaﬁiéar6'&6%@%21058659?5&9“ has
to squeeze bl ood out by pressing the stuck portion wth 20 the fingers,
etc. after thevaluekfoy Opemsélwes.this pakkent9 TAKRoBYofMRRAVEMENLS QN
the operability as conpared with the conventional devices. Mreover,

anot herl3bl ood-reeryau rereasts | of) tleyi bBobdssugar value, blood-sugar

measuring devices are used in which test paper which
changes colors in accordance with the amount of glucose
in the blood is prepared, blood is supplied to the test
paper so as to be developed therein, and the blood-

20 sugar value is estimated by optically measuring the
level of the color that has been developed (measurement
of colors). Prior to this type of measurements, the
patient has to stick the skin of his or her finger tip
by using a sticking tool equipped with a needle or a

25 small knife in order to draw and sample his or her
blood; and then the patient has to squeeze blood out by °

pressing the surrounding area of the stuck portion with



been disclosed in Jpn. Pat. Appln. KOKAl Publication 25 No. 27623ﬁ6iﬂ11%a%.
In this blood-sugar neasuring device, a sticking neans, a pressure ba&d r
pressing the finger and a nmeans for neasuring and di splaying the 16 JUL
2ppg - 3 Dblood ingredients are placed in a housing. However, although this
bl ood- sugar neasuring device nakes it possible to draw a sufficient anount
of blood required by the function of the ppessure band, remaining blood 5
on the finger tip tends to adhere to the pressure band at the tine of

wi thdrawi ng the finger fromthe pressure band after use; this causes the
possibility of ,gontagion, etc. BRI.EE SUMVARY., OF T I NVENTI ON 10

Accordi ngly, ar}_‘%o jé%&eo St -1 e SENTC TRV T T3R8 gﬁ?osbi%gf"d% E°8bdy-f1 ui d

e O o KR N T B SUEEBS LN RS e Pl o SLECKL D0 ROV )

(bl ood) sanpling a measuri ng processes by using Sinple operations. 1

Anot her obj ect (o fved) e@ﬁ@tpeiwgmi}?asiéotfepwaéd@gé éuemghwm whi ch

can be suitably used also in a body-fluid I nspection device o e present

i nvention. Accordinie tdr ther HASeRVi tVEeRd | BNood DG §at Smelshf PNGded a
body-fluid inspection device, which sticks a skin so0 as to obtain a fine
amount ofs body ddwidcks vatll eretsair €sndegr £6li 8Né&d Ofigt henbodyahis ek ds,
conprising: a casing having an openi ng; sticking nmeans having a sticking
needl e that is d&gmddawssh tin prio: repkerdbbhitype apénisagnot phefeasbbg;
suction neans which places at |east portion of a) space inside the casing
in a reduced- prizswurehgtsaritary ot @HoRviewd reduced- pressure rel easing
means for releasing the space inside the casing fromthe reduced-pressure
state; a chip which #erdetB@habtyenttdened  2849¢ RB4ogéRFhgsssor sKHEtERsI ng,
and provided with test paper for absorbing the body fluids that have been
sucked by the bDOUYRITR FERERFOPRRANSELGEEREr FRQL neBAsPlePdnBRgaFi ng
ingredigR}s of the bo%% nggids t hat have_?e&n absor bed 5% he test paper
10 and di%pl ay HeAFEE YN FEFQATY PERVHERA ofS nRRstRECAEAL sPAREe byt he

reasuri ng reansyy, [0, gl gk Ve HE S RS Phagsy 90 00RsB911Lgn 7,2 Surface

housing: a sticking means, a means for transporting
blood to a chemical reagent for use in blood and a
means for carrying out optical measurements on the

15 chemical reagent for use in blood and for displaying
the results thereof. However, in this system, since
the amount of blood is not sufficient even if the
sticking operation is carried out, the patient has to
squeeze blood out by pressing the stuck portion with

20 the fingers, etc. after the sticking operation; this
fails to make any improvements in the operability as
compared with the conventional devices.

Moreover, another blood-sugar measuring device has

been disclosed in Jpn. Pat. Appln. KOKAI Publication

25 No. 276235 in 1997. 1In this blood-sugar measuring
device, a sticking means, a pressure band for pressing

the finger and a means for measuring and displaying the



wherein the sticking neans, the suction nmeans and 15 the neasuring neans

are installed inside the casing. In the present invention, a body-fl gigdJjy, 202
i nspection device of the present invention may conprise: a housi ng having

an opening at the tip end thereof; 20 sticking nmeans including a sticking
plunger that is allowed to shift toward the tip end inside the housing with
the sticking needl e being attached thereto, ,and a first pressing neans for
pressing the sticking plunger toward the tip end; 25 suction neans

i ncluding a suction plunger that is provided with a seal nenber having an
air-seal ed propg;ty and that, brings the housing toa 1 6 JUL 200 - 5

r educed- pr essur 81908t ¢ "HFEI LGRS iFF RIRGRE tHe HAWSHE - arkP¥e¥eEond

ressi ng neans fqr .pressing the suction plunger toward t he base end;
gi r-rel gasi ng rr@j' g‘%fl i q‘éaéﬁr‘?é"f’ﬁ@ﬂ?dﬁé‘? Rt CCFFY’SC'? fogres 1t
reduced- pressure_sta tQ the _at nps i C. pressure:. and .operation s for
carryi ngpout at pIoesas’slttb%ae st é%ar‘f’g aprsglcr:}?;lsc %}wt haén%‘f’?%kcfﬁgb ’ﬁ%%% ]ég%'ﬁgggg
duc ) ti ti
P inger© Suecostl, e RAdI G0 fUY Urdyedis MAIE L QInliE BPpguct! o

present imventi e thedhiddMid J nenRE 1) Aavd L8 f {he Pressntei pygati on

may conprise: 15 a housing having an opening at the tip end thereof;

sticking means igiclund AU Y1 KitMHRWIGEItHdatinFer! PRI KO SPRESEutavar d
the tip end inside the housing with the sticking needle being attached
thereto, 20 andbmrid rafitgy egsd Nk HRARSdHs pres paws 1hEl sty ckf ng pl unger

toward the tip end;
contagion, etc.
BRIEF SUMMARY OF THE INVENTION

10 Accordingly, an object of the present invention is
to provide a body-fluid inspection device which can
successively carry out sticking, body-fluid (blood)
sampling and measuring processes by using simple
operations.

15 Another object of the present invention is to
provide a sticking tool which can be suitably used also
in a body-fluid inspection device of the present
invention.

According to the present invention, there is

20 provided a body-fluid inspection device, which sticks a
skin so as to obtain a fine amount of body fluids and
measures ingredients of the body fluids, comprising:

a casing having an opening;
sticking means having a sticking needle that is
25 allowed to protrude from the opening of the casing;

suction means which places at least portion of a.

space inside the casing in a reduced-pressure state;



suction neans including a suction plunger that is provided with a seal
menber having an air-sealed property and that brings the housing told JuL 2002
reduced 25 pressure state upon shifting toward the base end, and a second
pressi ng neans for pressing the suction plunger toward the base end; 16
JUL 2002 - 6 air-releasing neans for releasing the housing which is in a
reduced-pressure state to the atnospheric pressure; and operation neans
which carries out a sticking 5 process by the sticking needle and a
pressure-reduci ng process inside the housing by an operation of the suction
pl unger, successivel¥ LN tQLs order or at _the sane tiger and then aILoms
the housing to be ret834ERT BT P RE AP NESPREPFEIPEEREr T 15°EGPEABE, IR t he
present inventl acé.PRQ%aé!HhQ é?éEﬁgtEPQﬂdfﬁéCfe&Lc&§9p9é9§SPé I nvention
may conprise: a housing having a tIrp én at s openéed; ~a prunger to which
a lancet havingﬁgaéé}cking 15 needl e extending toward the tip end is
attached, the plunger being allowed to slide inside the housing; a stopper

connected in the reap endpdi-heehi @8 QEtEBﬁaBhynQ%Eécﬁéda@bU§E€EBFeH§ﬁBaniSm
whi ch contacts the 20 stopper; and a sticking-use spring for shifting™the

| ancet, the pl ungethandasbrgst epgeprbovaed whenht tesengapért berhousing, the
sticki ng-use spring being connected to the plunger or the stopper, 25
wherei n: an engalgsopbsrgttha bsdpr 6viddd thathravanbeehasackédtbeg bhasi ng;
a stopping section is forned in at |east one of
body-fluid suction means;
measuring means for measuring ingredients of the
body fluids that have been absorbed by the test paper;
10 and
display means for displaying results of measure-
ments made by the measuring means, the display means
being placed on one portion of a surface of the casing,
wherein the sticking means, the suction means and
15 the measuring means are installed inside the casing.
In the present invention, a body-fluid inspection
device of the present invention may comprise:
a housing having an opening at the tip end
thereof;
20 sticking means including a sticking plunger that
is allowed to shift toward the tip end inside the
housing with the sticking needle being attached thereto,
and a first pressing means for pressing the sticking
plunger toward the tip end;
25 suction means including a suction plunger that is

provided with a seal member having an air-sealed

property and that brings the housing to a



('16 JU. ~uJ~ the lancet, the plunger and the stopper, the stoppid§ JUL 2002
section being allowed to engage the engagi ng section so as to stop the

| ancet, the plunger and the stopper at a first position; and after the

| ancet, the plunger and 5 the stopper have shifted toward the tip end from
the first position by the spring that is released fromthe engagenent

bet ween the engagi ng section and the stopping section, the stopper cones
into contact with the adjustnment nmechanism™so that the shift of the 10

| ancet, the plunger and the stopper is stopped at a second position.

Addi tional objects and advantages of the invention will be set forth in the
description whiX@AYAI RESSHIEE | FtRBP t URPN| SBELEBRBoGEWREEMENRe Pase

description, or y be 15 | earned b ractice of .the invention, The objects
and advant ages ei)‘?‘ngf"t g n%e%??%‘hgnﬁﬁgﬁgl?gaﬁn?%ﬁ fRd BEESSHES BPemeans of

the instrunentalities a combi nati ons riicul arl oi nted out
hereinafter. BRI ’&é@gﬁ#ﬂ‘iﬁl e PSR baSE BRAE D' THE DRAW NG 20 The
acconpanyi ng draw ngs; .-Whj i 0 ed i C ti part of
The et 1 2att am "Rir b ERaBLig REARBOEBEEE0n Ba3TRL MY Mt Y PO

invention, and Jiogei hes whtd £0e.880CHALsE686T 5RRRN G (BR ARAWE pARd ithe
detail ed description of the 25 preferred enbodi nents gi ven bel ow, serve to

expl ain the prigwespd@se pfafide invention. FIG 1 is a drawing that shows the
appear ance of a 16J UL 2002 - g _ body-fluid inspection device in
accordance with one epbodtipentmebnkheopr eaehlyingventd @, Idadst 2 is a
cross-sectional view of the body-fluid inspection device showmn in FIG 1; 5
FIG 3, which shoiskexqnptesess hypthesatéckédygcheedleelasdsianpresanseand an
evacuation nmeans in the body-fluid inspection device shown in FIG 1, is a
cross- sect i onal redeqishoprpeeas soat théenhahsdhgr byuead opegatiioa iof the

mai ntained in a casing; 10 FIG 4 is a cross-sectional view showing a state
in whichQ he preeghielreluRgesn FuFeasFhyer¥ansd &hdst REderad¥atitorNfeans of
FIG 3 have been rel eased fromthe reduced pressure state; FIG 5 is a plan
vi ew t hat showsS&"®| B8 sanpling 15 chip in the body-fluid inspection
device in FIG 1 whi is.viewed fromits opening section, FIG. 6 is a
cross-secti onal viemﬁgﬁotﬁﬁ BﬁgoBresent Invention, 2o Y'EEUld

inspection device of the present invention may
comprise:
15 a housing having an opening at the tip end
thereof;
sticking means including a sticking plunger that
is allowed to shift toward the tip end inside the
housing with the sticking needle being attached thereto,
20 and a first pressing means for pressing the sticking
plunger toward the tip end;
suction means including a suction plunger that is
provided with a seal member having an air-sealed
property and that brings the housing to a reduced-
25 pressure state upon shifting toward the base end, and a
second pressing means for pressing the suction plunger

toward the base end;



sanpling chip shown in FIG 5 FIG 7 is a block diagramthat shows.ldhdUl 2002
exanple 20 of an inner electric circuit in the body-fluid inspection device
of the present invention; FIG 8 shows one exanple of a sticking tool that
is preferably used in the body-fluid inspection device of the present
invention, and is a cross-sectional view 25 that shows a state prior to the
sticking process to the surface of a living bady; FIG 9 is a
cross-sectional view of the sticking 1 BJUL 2002 g _tool of FIG 8
that shows a state after the sticking process to the surface of the living
body, FIG 10 is a cross-SfctionaI view of the_ sticking tool of FIG 8 in
still another state;25 FF&ieaq1ng BeandsEotctelBASLNY ERPoNOuRENS! i cki ng
tool of FIG 8 .i,n stilJl another stq%e' FIGS. 12 and 13 are cross-sectional
views of a constHRRith bF ArreFVCTATREST Ay fedhRtRnFRntREn2 BROSRRET A t he
sticking tool o ifferent 10 states; FIGS. 14 to 17 are
cross-sectiomﬁ§{§%$%F§h0§?%g, in different states, another enbodi nent of a

sticking tool which 6gn-Be;sHi hakhy ¥RSEn BadrRadYafikubdstRsREREi on device
of the present invention; 15 FIG 18 is a Cross-sectional Vi ew howi ng t he

structureg of amp@bdes£lBpstng sEaRihG hEEABEI §KkENG pPOEsABeShOMACiAgF! CS.
14 to 17; FIG 19 is a cross-sectional view taken along the |ine Xl X-XlIX;

20 FIG 20 is gprososss stnsidvathyi koushow by dheoperatebrasfnghaeans in a
different state; FIG 21 is a cross-sectional view taken along the
suction plunger, successively in this order or at the
same time, and then allows the housing to be released
to the atmospheric pressure.

10 Further, in the present invention, a body-fluid
inspection device of the present invention may
comprise:

a housing having a tip end that is opened;
a plunger to which a lancet having a sticking

15 needle extending toward the tip end is attached, the
plunger being allowed to slide inside the housing;

a stopper connected in the rear end direction of
the plunger;

an adjustment mechanism which contacts the

20 stopper; and

a sticking-use spring for shifting the lancet,
the plunger and the stopper toward the tip end of the
housing, the sticking-use spring being connected to the
plunger or the stopper,

25 wherein: an engaging section is provided in the

inner face of the housing;

a stopping section is formed in at least one of



Iiné XXI-XXI; FIGS. 22 to 25 are cross-sectional views showing, 25 {6 JUL i

different states, still another enbodi nent of a sticking tool which can be
suitably used in a body fluid inspection device of the present invention;
1 6 JU 2002 - 10 FIG 26 is a cross-sectional view showing still another

enbodi nent of a sticking tool which can be suitably used in a body-fluid

i nspection device of the present inventiony; 5_FIG 27 is a cross-sectional
view showing a state in which the sticking tool of FIG 26 sticks a surface
of a living body; FIG 28 is a cross-sectional view show ng the sticking
tool of FIG 26 .after the sticking;, 10 FI 9 is a plane view show ng a
housi ng of the &% cﬁ?’h%elfbo?h%fpg‘?@eﬁa n‘g Eﬁe?@t?gpgrf rbhe SFRRPLRIan
adj usti ng nechani tigking,tool 26; FIG 31 is . a plane
i ew shovi ng.t ReSEF S BaEnd A fLoveh €8] efbede Lof chraecindi o6t £l 245,

FG 327k 3 cgssesplbonale Vi SEORD B1ARYSLEnAT LhOoLLBEKL NG g0 Of
(the t he

FIG 26; FIG 33 is a connecting secfion ortron In rclein FIG

32) provided incihee hooisi 00oR! AR@ 2Ptéti €kbnPahOOL, OfnE!l FlukferFhf 34 is
a plane view show ng the connecting section of the stickihg tool of FIG

26; FIG 535 i s thdostoppat enasdozh DPtéderenanecthade spcéh@nrpbmMHtke 34; 25
FIG 36 is a left-side sectional view show ng the connecting section of
FIG 34; FIG 3firstapcsibsiseseoyi thal spremgsthatngsarslaseed from

the engagement between the engaging section and the

stopping section, the stopper comes into contact with

the adjustment mechanism so that the shift of the

10 lancet, the plunger and the stopper is stopped at a

second position.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be

15 learned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

20 The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate presently preferred embodiments of the
invention, and together with the general description
given above and the detailed description of the

25 preferred embodiments given below, serve to explain the

principles of the invention.

FIG. 1 is a drawing that shows the appearance of a



1 6 JUL 2002 - 11 wherein the transfer or travel range of a pIunq J0f dobee
sticking tool of FIG 26 froma first position to a second p05|t|on 'S
small; FIG 38 is a cross-sectional view showing a state 5 wherein the
transfer or travel range of the plunger of the sticking tool of FIG 26
fromthe first position to the second position is large; and FIG 39 is a
cross-sectional view showng the tip end pg{tion of the sticking tool of
FIG 26 wherein 10 another formof cap i's t ached. DETAI LED DESCRI PTI ON OF
THE |1 NVENTI ON Referring to Figures, the follow ng description will discuss
several preferred enbodi nents of the body fluid inspection device of the
present inventilkedy46l¥id inspecaipnodevicewinhaccondancenyidhampiee of the
body-fluid inspection device of the present invention, FIG 2 is a

cross- sect i onal eRPediBent hefhblg- PFGﬁéntneﬁeéﬂFéﬁndeV|ce shown in FIG 1,

FIG 3 is a cross- sectlonal view that shows a state in which 20 re cep
pressure is maintai nEECGin2aigadi FFOSH -SFE LG FrigW %ﬁ&%?%’f 1
r educed- pressure reIe€S|ng means agg evacu kﬁpn nmeans, FIG 4 is a

cross- secti onal TRFRGFEARE SRBHESaS 8P e 1 PEfi ch it he 1 reduced pressur e
rel easi ng means and Ee e\éac%ﬂéc%n STRALS J Iﬁ[mﬁl%szglfﬁ a 2xanpl es are
€

e
bei ng rel’eased fromthe 'rédu pressure s is ﬁ an view t hat

shows a bl ood- sagp) ¢ 90&“&:@11@%?% | el s Gar talﬁeeval:ugti% ?n%%%s ikl

openi ng section coup ed to a -sanpling chip connecting section, and

FIG 6 is acr OéﬁeSBSEyQB%lH' @Ws@tecttll%nbld%%t%amldw@lg ighis gshawn sish I G
5. The follow ng explanation wi |l "be given, supposing that a 5 body fluid

i nspection devi geodsBacyiBnal Ng kot aValtut eaS O iidhg redhrid of
body fluids. As illustrated in FIG 1, the body-fluid inspection device 1

is shown as bei pgepsayreded mhﬁhtalaaw i@ & casflngnger cover 3, a
reduced-pressure 10 releasing button 7 for releasing a reduced pressure
10 FIG. 4 is a cross-sectional view showing a state
in which the pressure-reduction releasing means and the
evacuation means of FIG. 3 have been released from the
reduced pressure state;

FIG. 5 is a plan view that shows a blood-sampling

15 chip in the body-fluid inspection device in FIG. 1
which is viewed from its opening section;

FIG. 6 is a cross-sectional view of the blood-
sampling chip shown in FIG. 5;

FIG. 7 is a block diagram that shows one example

20 of an inner electric circuit in the body-fluid
inspection device of the present invention;

FIG. 8 shows one example of a sticking tool that
is preferably used in the body-fluid inspection device
of the present invention, and is a cross-sectional view

25 that shows a state prior to the sticking process to the

surface of a living body;

FIG. 9 is a cross-sectional view of the sticking



16 JuL 2002
state, a blood-sanpling chip 10 (coupled to a bl oodsanpling chip connecting
section 8 in FIG 2), a blood-sanpling chip connecting section 8 for
securing the bl ood-sanpling chip 10, a bl ood-sanpling chip 15 rel easing
| ever 6 for renoving the bl ood-sanpling chip 10, a power switch 4, a
display 5 for displaying the results of nmeasurenents, and an el astic nenber
9 for allow ng the bl ood-sanpling chip 10 ko he engaged and stopped by the
connecting section 8 in a vacuuned state. 20 As illustrated in FIG 2,
inside the casing 2 are disposed a suction sticking nmechani smconsi sting of
a lancet 11 hayj t in I 1 e Id 12 a first
spring 14, a pf%%g% Oﬁ #fé chﬁgg Sh&wg 365L§98aéﬁpgrlg Sﬁ& 5?ng

menbers, a nea é@gSQEEQa@hén%géf §@|gﬁ og{ylﬁ pggagénn15|ve means 20

and a photoelec ric neans are s chani sm (not
shown). 1 6 JUL 20P2G, 16 ﬁhg éHéEhQQééEhBKhmgv%QhéEﬁ' S %tq%ﬁk%lgt ut ed
by a sticking nmechanismand a suction nmechanism As illustrated in FI'G 2,
the sticking nmeebani 6 FSGCofstht it eU1 bynbbrelagegtell having the sticking
needle 5 11a, the lancet holder 12 for holding the lancet 11, an engagi ng
menber 1F that is inFegralllwikhat beokareetthohder vidwand hae amiekdag ng
section 13a at its end, and the first spring 14 for pressing the |ancet

hol der 12 fromt¢slrefrFEAd 8ate, shntllt apstheenbeaseil, 12, 13 10 and 14
are accommodated in a sticking-device housing 22. One end of the first
spring 14 is securedFEGSthd2read dddask cheskafrectihokhdeviews wihi lde t he
other end is secured to a wall surface |nS|de t he sticking-device housing
22. Here, instea@ndtrvabienref aprahy-releaning Bpassi Yhichbernt ket can
push the | ancet holder 12 out, such as bber. nenber, y be adopted. As
illustrated in ¥fed 5N the §Eé?¥bﬁgnE€ﬂinPgnFF§ gnlphglggﬁéﬁnﬁand
constitufed by tF glunger 15 and the gasket 17a that is used for allomﬁng
t he insi 0 wAFR8F7t he suction housing 23 to slide along the tip end of

Lhe plunger 15 1N anyat segl o Tse ANL-LhERE IRICC ol g i are

acconmodat ed in the Sucti'on "housing |nspect|o ‘devi ce

1 as shown In 2§§t8§f%EQHB%SFFéggsSthﬁ hﬂgrdSMb88 8H§'§Q %Zs%ggggﬁ

suction housing are insta ide by side, are desi gne
respective innegogpaghich ¢afl PELs4908bly used in a body-fluid

hat the

inspection device of the present invention;
15 FIG. 18 is a cross-sectional view showing the
structure of an air-releasing means in the sticking
tool as shown in FIGS. 14 to 17;
FIG. 19 is a cross-sectional view taken along the
line XIX-XIX;
20 FIG. 20 is a cross-sectional view showing the air-
releasing means in a different state;
FIG. 21 is a cross-sectional view taken along the
line XXI-XXI;
FIGS. 22 to 25 are cross-sectional views showing,
25 in different states, still another embodiment of a
sticking tool which can be suitably used in a body-

fluid inspection device of the present invention;



- 14 communicate with each other through a side hole 18. The tip ehf B4 2002
the sticking-device housing 22 is in an open state, and the bl ood-sanpling
chip connecting section 8 is placed along the tip end. The rear end 5
thereof is in a closed state, and the first spring 14 connecting to the

| ancet holder 12 is secured to its inner surface. Here, in the present
body-fluid inspection device 1, the first gpring 14 is fixed between the
rear-end face of the sticking-device 10 housing 22 and the | ancet hol der

12, as shown in FIG 2. so as to forma structure for pushing the | ancet

hol der 12 out; howeverq i56§?§eref%5§§qs%%kﬂgﬁgltmiéﬁtgﬁa%iigﬁ%gﬁdfticking

housi ng 22 and the | ancet "h as to rorma aw ng

t he | ancet hol dgfodRedd { Sdet LoR+hausi,RY has :a,.C icating
hole 19 in its t?% Eﬁ%,egﬁgd%ﬁgﬁaagse? %%é?%%hpcﬁgéﬂi eééa %%gu e i nner
wal I in an air-seatgBlgtabed in se8bag-iknaiide 1hBpeeRlon dRINceLY Rnwal ve
32 is installed on the 20 outside section of the suction housing 23 so as
to form an evacpaésentneamenvhboak, upon a high pressure state inside the
sticki ng-devi ce housing 22 and the suction housing 23, releases air
correspondi ng to theFékcegdi \ie pr esovssesedenienatlhe iconshoivwdalg g swate 19
and the non 25 return valve 32 nay be installed on the side face of the
sucti on housi ngir3wh¥pb phangeickingwhiooh exft #dGs Loéwartdckise ar sar fene of
the suction housing 23, is 1 6 JUL 2002 - 15 attached to the gasket 17a.
Moreover, an O Pfng§ 1¥¥ing ped¥érably installed al ong the circunferential
surface of the gasket 17a_so as to enhance its sliding property and
air-sealing propertyFI&-| 38t & BoGyopsuisgcitiopadt véevdeRiapdng Fheshown in
the Figures, the stjcking-device_hausing 22 and the suction housing 23 are
installed in pafaff F“ﬁjgﬂoiaEE Etfer 26n8/t6&r Ehensfifeinge installed in
series wth each other.. I this_case, a_hole, ~whi.ch corresponds 10 the
si de hoY%ﬁlS, i's for%&g'fggnﬁfhg P@gpeeM&%% %ﬁ%yﬁﬂﬁ(ﬁdqﬂ$%i§ﬁ<9 ing 22
to the tip end : uctien_howsi-ng,23, and the engagi ng section 13 is
engaged and stog%éénggatE?gghgﬁegﬁgﬁdzﬁé rel eased fromits engagenent by
contacting the gaskegtg/azgw;ih at i j h i : in
the side face of the ﬁgusFgg}%Agdﬁﬁféﬁaﬁﬁgﬁp&ﬁgﬁﬁ{Egtgﬁ#gﬁﬁﬁg- é%?%gﬁp
housi ng and theoguehkoBtheushggtabe biEstFaGl.edgi;n series wth each other,
the body-fluid inspection device tends to becone longer inits entire

| ength; however, it FIG203pogsi bl @llades ke hoha rentdiee denagitdiny maki ng
both or either of the sticking-device housing 22 and the suction housing 23
t hi cker amd shomeehanded adj uhei sgithdngespedt bfe Fagnpadvents to be housed
in the respective housings to correspondi ng sizes. 25 Al though not shown in
the Figures, a rod-sHdfed3Reriser icgosssisgidtdednial ydreat |sdlowidinch & he

sti cki ngdevi ce housing 22 between the outer surface of the 16 JUL 2n0 -
16 sti cki ng- debPe&iRgusitn§heosaigking iteedr ofufiléoe 26fi the casing 2 in
such a manner that its one end is secured to the inside of a bl ood-sanpling
chip rel ease lever 6FGF tHS dfr PaCOPRIHEL S8 HFCN (W9 LISV Nt end i s

a2 Sl SO AR AR R ©

stickingsput state,.so as _to separate.it fromthe blood-sanpling chip
connecti f sectF%ﬁbg}ng Tool BEPFIE.C 26

FIG. 34 is a plane view showing the connecting
section of the sticking tool of FIG. 26;
FIG. 35 is a bottom view showing the connecting
section of FIG. 34;
25 FIG. 36 is a left-side sectional view showing the
connecting section of FIG. 34;

FIG. 37 is a cross-sectional view showing a state




10 Additionally, the cross-sectional shapes of the sticking-device,pgqﬁhpgmz
22 and the suction housing 23 are not specifically limted, and nay be
formed into round, square, or other polygon shapes. The gasket 17a is
preferably forned into the sane shape as the inner 15 surface shape of the
suction housing. The bl ood-sanpling chip connecting section 8 is installed
in the body-fluid inspection device 1. kn ELG -2, the bl ood-sanpling chip
connecting section S sticks out fromthe casing 2 as a cylinder so as to 20
surround the opening of the tip end of the sticking device housing 22 in

the form of doupherEisCLRs. c2Bfstle BLoedasaTPLhRgCREPalB1ligbl! b3

thereto in a covering manner. Nbreover, 1 nNnsi cyli ndrical

bl ood- sanpl i ng ghéps€0BRERYT REoseBki PRGE 26eri-Bat 8l keds25pashRabaey Ssive
device 20 and a photoelectric device 21 that serve as a ngasurlng mechani sm

in addition to §8€ohdppes8dtobnt he shhehi:ng-devi ce housing 22. 16 JU
2002 - 17 Moreover, as shown in FIG 1, a ring-shaped elastic nenber 9 is
install ed al ong t he BuGer 38uibaae cabsshachitdotadamikivh@ hohiipgc @nraeiteng
section 8 in contact therewith so as to positively engage and stop 5 the
bl ood- sanpl i ng ¢hépein theabransferabedtsayed. rahgebbdodheapphinggrcbifp
connecting section 8 is not intended to be limted to the above-nentioned
enbodi ment. FortBRafpieking ra9lhafeFaGst Racfupa that fégati pasdsipneskrend
fromthe tip end wi thout 10 surrounding the tip end of the sticking-device
housi ng 22, or FgenBFcﬂﬁeeggéiFF?np#6v3é€ﬂeésa&dstructure that protrudes
fromthe casing 2. Ipn_qther words, any structure is adopted as Ion% as it

can be fitted to theFBFood?sdfphi fFOSKi-§eEd Lomadn Ve, SEOWdA s thee Tidnd as

15 | , Wh d d S, | i to t i cki_.ng- devi, h [

22 and t he' suct PBH RBLEFRD 93 KenSEHERIREn 8P Ia dubibct SBePRGERIR on a

suction P@eningaﬁgtgggefgkﬁio§)cg% &geagkgggéganpling chip 10, the reduced
hi )

pressure State I's narntarned. I n S case, t he shape of the

bl ood-sanpling chip 10 ig, 11 | iami ape as shown
in FIG 4 or FIG 5. In the odE{/tE ﬁ%%%{)@:t?@nﬁﬁﬁ@é&iﬁ%e

phot oemmi ssi ve devi CRe2@r@idgt ke FNQARISSCIHHL Ak ngl d¥is@ AipHid)d ed as a
measuri ng mechani smso that the 25 sugar ingredient inthe blood is all owed

to devel op col owslbydaseaker seeaghiloprefeeued ampediadnitlabfwthe Bedy-
described |l ater, and so that the bl ood-sugar val ue
fluid inspection device of the present invention.

15 FIG. 1 is a front view that shows one example of
the body-fluid inspection device of the present
invention, FIG. 2 is a cross-sectional view of the
body-fluid inspection device shown in FIG. 1, FIG. 3 is
a cross-sectional view that shows a state in which

20 reduced pressure is maintained in a casing in the
structural examples of the reduced-pressure releasing
means and evacuation means, FIG. 4 is a cross-sectional
view that shows a state in which the reduced-pressure
releasing means and the evacuation means in the

25 structural examples are being released from the

reduced- pressure state, FIG. 5 is a plan view that

shows a blood-sampling chip when viewed from the



~ 6 JUL 2002 - 18 is calculated by neasuring the degree of I|ight JUL 2002
absorption and displayed. Here, although no specific neans for C&lCLHkﬁi Hg
t he bl ood-sugar value and for displaying the value are shown in the
Figures, a 5 conventional blood-sugar cal culating means for cal culating the
bl ood- sugar value by using a simlar nmeans and a conventional display neans
can be adopted. Moreover, in the present iywention, the neasuring nmeans is
not intended to be limted to a nmeans for allow ng 10 the sugar ingredient
in the blood to develop colors by a color reaction as will be described

| ater and for rj t he. deqree ligh Lpiion;.and pther neans for
maki ng a di recﬁ%};ﬁtﬂg%%&ﬁ%%?au@pf%d o‘%cgf%rgg%%%gé?%lf‘ﬂ% B 68d-sugar

val ue by all owichdd iinghi ddidiod, PIREI£EM f1ofs VaVELE00L DoLpsBRS thr ough
the sanple may be adopted. In these cases, a sensor, efc., ichis
suitable for tRgdipas tRY tbfod@%rﬁ%iﬂg%mpt@ﬁomomemtéssve ggyi ce 20
and the photoelectric device 21. 20 Referring to FIGS. 5 and 6, the

fol | owi ng descridatlicang |dxpl Staissont hei i Q@Q‘(??«H@Mnguﬁ?bé’iﬁ@ upad wn the
body-fluid inspection device 1 in detail. F 5is a plan view that shows
t he bl 00d- sanplbody-cfliyi d Qi ididce t Sorvi daeikd r Drmeds 9pesi thedblbbatshighs to
25 the bl ood-sanpling chip connecting section 8 of the bl ood-sanpling chip
10, and FIG 6 vislwee aosmseoigmedient ent abodyef bh bdsls sanpl i ng chip 10
shown in FIG 5. "I 6 JUL 2002 - 19 The bl ood-sanpling chip 10, which
has a cylindrical shspelillgspravedetn WIG. albothenbbdyefdnidts one end in
whi ch the suction opening 43 for sucking the skin upon contact with the
skin and upon FEHRRISE BPHrdasife bflig HheWwn ck§ nge dedi BEovsdsiingizh and the
suction housing 23 is instal]ed, and an ogenin 45 on the other end that

fits to the bl GRS i iy RIMIPRVDARET ngr sRCEFINCBI-FECESPABer 41 used
for absqrbi ng bo fluids servi s as le is placed the side 10 of

t he sucta'ioon gperrﬁ i A iﬁ%uttth%r_‘ \r}?c ?F'ftﬁeﬁgg?h%gp%ﬁf%$u8?8¥HE?BBPF8m

out ding. body 1 IETSEET 1 Fet Al Bind OREN 10,5l otPraal Lol SABRaTTAS 1!
t hrough t he sur | i t ki 1 nper, .even based
upon g snmal | anglc)u% %?é]s%ﬁ e%ojgé)%gt%%?%%?tli?nbgcgﬁeglggsgﬁbl & to carry

out an effeCFiWﬁddﬁﬂ%ﬁﬁéf&hgT@&%ﬁh@&ﬁmeé&%ﬁgaggckﬁBHtb o5t Becakaaye 42
are not specifically linmted, and they are appropriately selected in

accordance W t heid1& Bdde-Sdriip LOngheep 0f 0§ he besédparmpldhgaadiphe suction
opening 43. Here, in the present invention, the bIood-saining chip 10 is

not intasded tadkedsigelketortfeicyl radevisgapre Bbdotmyahelpngvictdd as a
square shape in its crosssection, a cylinder having a pol ygonal shape in
its 25 cross-sedli on powaer comitah $hapediptayddafreredinplegimgt dherd its
one end. The dianeter of the suction opening 43 is not ~ g ~u~ 2a02 - 20
particularly |iteselts a0l megsbeementa; ang anzelastiengeabeirt 9 forar ger
than a mninmumsjze that allows the sucked skin to forman appropriate
nound shape fr @ WPWERT brlwdbleodhsarpbing Fehinel0 tRebshgpeagednands

particularly limted, and may be provided as a square or another_  pol ygonal
shape. Speci fi cBFPRPeR nRY stitei ePnbpehing FeChieRePabhyasy¥pcyymgsd & e an

openi T FaTEe of A Sy RRETRERgaRnl FAE0TE, B SRTAL g g e
disposed a suction sticking mechanism consisting of a
lancet 11 having a sticking needle lla, a lancet holder
12, a first spring 14, a plunger 15, a second spring 16,

a gasket 17a, and other members, a measuring mechanism
25 (of which only a photoemmisive means 20 and a

photoelectric means 21 are shown), and a display

mechanism (not shown).



10 upper arm abdonen, thigh, and an ear-lobe and to allow a desirqdg Qhpogge
absor bi ng process i ndependent of individual differences such as sex, age,
etc. and differences in portions to be stuck; and in particular, if the
portion to be stuck is an ear-lobe, it is 15 preferably set in the range of
4 to6 M It is also preferably formed into a shape, such as a pi pe shape,
whi ch can stinulate the periphery of the ppoftion to be stuck when pressed
onto the surface (skin) of a living body. This is because the stinulation
on the periphery 20 of the portion to be stuck makes it possible to

I | evi at i tt ti f i cking. Mb ificall illustrated
o leriate pan At {0 AR PlodhCHL g AL RESA el FRubad )

i nf tial f i i 43. 25 ver, thi lind
o reumtoren | 2o Sokplod U1 1 ARET W dGofudBaRuEl, Lo o1 e

41K IR il SIHELIRELI RRIHENT o

21  between the d-'sanpling chip 10 . . . ,
sti cking-devi cedypuisi gl P ider Suiedd oM hoaksi 19 G ad €1 R A deghdn a

reduced pressure state. In order to maintain visibility of the inside of

the 5 bl god- sanpid Nockedi Parddbt tHEtddS, 12 NEOF dS1d Dn@l 410w VAsedt 11, an
confirmati on of the bleeding state after the sticking operation, the

bl ood- sanpl i ng exig4g ilf)y i meniset €1 Rbt lyatc onst ikt gch Dyw Bt 1 retns phd et or
translucent material. 10 The shape and size of the opening 45 are not
particularly |iholder Bhdambyhahape engagizg sdectboi ble aseltasehdng as
the opening 45 is fitted to the bl ood-sanpling chip connecting section 8 in
an airseal ed stane. theldfirohaspyingtls sfor apreshirg tthe okameed shelder shaped
protrusion 44 along the inner circumferential face of the opening 45; this
makes it possibl® FEPRohkRCECA R obREL andld N RFF prambere the 12, 13
bIood-saqEIing chi p. connecting section 8 nore firmy in an a%r-sealeg state
by an i nt%eractidRd i LhcRFORoF YRR £ a2t F i mehbErdevine  BPend nt he

bl ood-sanpling chip connecting.section 8. The shape and,sjze_(including the
Chi ckneas) of t9® LRT BEEheaatER SOr Chas [ o7 SEPOLTToh FOthRORERSr | Cwhen
[t is 100 |arge, ANgE e, By be 2 PRSSADE! 15 $NRfo 2Py IEESHLEMERL S; become

i noperative in € Case of"a s anount” bf “apsor bed sanp or when it is

too small, the sampl.gqm ght QQileuPPéﬁéebgﬂsﬁﬁ’QVQHéi%E{:iséin%@&éé?ﬂce 18 JUL

2002 - 22 these Into consideration, t est paper I's appropriately
sel ected. The ppshEiRY 95.thgLEeSt 1 RaPEEa4dsi £nBOk i PRELEEHIARI Y4l i ghted, as

long as it is close tdo the suction opening 43 and allows the nmeasuring 5
nmechani sygt o seasgsthe hesbePaPRat tAnFp&Sh Bh@nlafcet holder 12 out,
such as a rubber member, may be adopted.

As illustrated in FIG. 2, the suction mechanism is,
on the other hand, constituted by the plunger 15 and
the gasket 17a that is used for allowing the inside

20 wall of the suction housing 23 to slide along the tip
end of the plunger 15 in an air-sealed manner, and
these members 15 and 17a are accommodated in the
suction housing 23.

In the body-fluid inspection device 1 as shown in

25 the Figures, the sticking-device housing 22 and the

suction housing 23 are installed side by side, and are

designed so that the respective inner spaces



the test paper 41 is located in the vicinity of the center of the bgtst guon 2002
face with the suction opening 43 being |located on its side; however, the

| ayout may be reversed, or the centers of the test paper 41 and the 10
suction opening 43 may be located in the vicinity of the center of the
bottom face. The material and node of the test paper 41 are not

particularly limted, and nonwoven fabric,;gtc. which have been
conventionally used as body-fluid testing 15 naterials may be utilized.

Mor eover, since the body fluid inspection device 1 is designed to neasure

he bl ood- . (gl ' b h
reaction, o rossumt i R SRT b The Bledah 5 Eifechafe Bte and) or

| ts decomposed j oAU Sk 3D CEYLOP£PAOISed Peli K5Ts 101 S LESLoPEReT 41.

In the present I nvention, neasuring od 1S Infended to be

limted to the JiRasWefed! Sapd Lhe gf&é&esg$%%iﬁ€£%§g§?§85h88tp¥ﬂthe use of

the color reaction, and when another neasur used, e
neasuring 25 negdyei $in greys D1 SN | Een i £ e 2006 heha apPEREr +ahe dRyi ce,
such as a sensor, instead of the above nentioned photoemn ssive device 20
and the 51 6 Jhe28HP is28n PhOloct@cétateflexyhgetrd. finsthepbody-ihuid

i nspection device 1, the communicating hole 19 is fornmed in the suction
housi ng 23 as amnedetibng 0 tihe Iadoecedhpldssul? el easungdStoehts for

rel easing the reduced-pressure state after a reduced pressure has been
applied to the stnekisgdbatee hidesé ngir2thadpréesestcbody-hbdusidng 23 in
order to suck the skin and also to suck body fluids. Mreover, the
communi cat i ng hiohePact wr deeivesl asthpefinste| epehngol4t he Ey®edati on nmeans
which, in the case of a pressurized state of the sticking-device housing 22
and the sucti orPPBRFMgEDR BRa¥nend fcerof nkhet FEAFHRYNBro_ESsSe rel eases
air correspondi Ssi ve e follgmﬁng,descrip i on

h 15
will disélss tH§9?%§%%e§ZS$§ sHPe }gﬁggﬁfﬁglﬂﬁﬁng and®t iBC¥Yatlaf f8n freans
f the body-fluid i i deyj ifically, i { d
o e Podi°t1 o Lospecion deyice b, e sseLLEal Lk MS,iLLURLEBMEO
means are integyal Ly, {ofged,Lp t?ﬁ Rggy?élfi e&nﬁggﬁééﬂaﬁﬂgvhgﬁ.éndF$§' 3
shows a cross-sectional view of the stction housl ng en Itcisin a

normal state oryjg @cfé drphesa r§255ﬁﬁe&£?”gaﬁE§E fioh8e? 12 so as

Y
cross-sectional 25 V|em15ﬁ§mnng a gtate In ch the suction housing 23 is

rel easing the regdugepmpsesepnerstat for TheawedyCeHaPIBAEHEENEEHBRASI DY MEANS
and the ~ g sm 2002 - 24 evacuation neans are respectively installed in

a flexible houspng.30. The housing 30 is provided with a reduced-pressure
rel easing button 7 and a vent hole 33. The reduced-pressure rel easi ng neans
is con The suction housing 23 has a communicating hole 19
in its tip end, and the gasket 17a, which slides along
the inner wall in an air-sealed state, is sealed inside
thereof. A non-return valve 32 is installed on the
20 outside section of the suction housing 23 so as to form
an evacuation means which, upon a high pressure state
inside the sticking-device housing 22 and the suction
housing 23, releases air corresponding to the excessive
pressure. Here, the communicating hole 19 and the non-
25 return valve 32 may be installed on the side face of

the suction housing 23. The plunger 15, which extends

toward the rear end of the suction housing 23, is



s stituted by the communicating hole 19, a driver 3la having a shapFSIMRemnz
the tip end of a mnus screwdriver and a wedge nenber 31b attached to the
base end thereof. The evacuation neans is constituted by the comunicating
hol e 19 and the non-return valve 32. The driver 10 3la has a needl e shape,
and the wedge nmenber 31b consists of several sheets of triangular plates.
The non-return valve 32 has an opening at idie top of its flexible conical
body. Here, in the present invention, the driver 3la, the wedge nenber 31b
and the non-return 15 valve 32 are not intended to be limted to these

shapes, and the red ce ure reIe ng ans and the vacuatlon neans
may be provi ded % p‘}ejcfmr(j}ﬁ aﬁ]a TOTEFT 5t A golr'l?%e

reduced- pressu ( uctlon housi e_reduced 20
pressure rel ea?qrr?g‘ﬁte?rlteagbls}}: Jgisrrt?lln EY ne %h?edh% $%§%ﬁ$ea£t%T59§?%ce t he

reversal stoppi Ve Sk | r d; Wi t
Thereafter, m%ﬁgtt\%l Sdljactl on %f%?é%?%?“?h%“@ ngb%%\%nglsiﬁﬁ?\g %]\é[(g ?y‘,}?
reduced- pr essurghd & 8asd i M tbded Sy 25 depressed. This allows the driver
3la and the wedge nmenber 31b to open the non-return valve 32 in a reverse
directios, with the resthé bHody-fididl OMSpeédtoohh@evice § 38 2ROWn- iR5
sticki ng-devi ce housing 22 and the suction housing 23 fromthe vent hole 33
via the comunitdet iignihese, lhe tdhetadbing-edeasdeghd heingd2z eangrelsur e
state. The evacuation nmeans is arranged so that when the 5 sticking-device
housi ng 22 and stue isarcthars oy hp2s8 mmetdl bedhini pavable! egstni each st at e
by sliding the gasket 17a inside the suction housing 23 at the tinme of
sticking, the womawt ravensye Gy snay |ewinstabbed by séeies esbtihe so
that air correspondln to the excessive 10 pressure is released fromthe
communi cati ng KA FRE%: t ! Vidhts AT 832 PR, WRHONSCORESERAAPS etdf t he

of the pPesent SR G as‘”iel” 5 Yot ETRFES ) TOBF CRRAGHE v o
I 1 nd h | 5 d

2 spl ay devi 68 S {RbTL o%ﬁ?%%%%éﬁ% R S L

pover - sour ce seﬁae%rf%gémr?@a% COSER S h0n L NG POEL S 16hsn FIG 1),

a 20 switching circul orage sec 5 and an external output

section 56. MI&ayedad AhdPit ) pﬁ&?%h?@ ROTSTT 4G ed bi‘ef‘e&’é‘é’&ogggﬂlass' ve

el enment 57 (correspondlng to t oenmm ssi ve nmeans In FIG nd a

photoel ectric eliredfigage &éﬁ%rﬁfQ%WE£Ek2§ t@héhﬁa@ﬁ@%OfVECt%lEhnﬁﬁQS 21 in
FIG 2) is connected to the control device 51. The photoenmi ssive el ement

57, whensdri veredimen 5¢ gfohg fioTe tHei 89Nt 6 BhedeVh CEhe sid8 dH8e2842the26
projects light having a given wavel ength onto test paper (not shown) which

has absorbed blloogsiand reddeciedallghtwhenr ehei yetlichynghdepbotoel ectric
el enent 58. The received light is anplified by an
housing and the suction housing are installed in series
with each other, the body-fluid inspection device tends
to become longer in its entire length; however, it is
20 possible to shorten the entire length by making both or
either of the sticking-device housing 22 and the
suction housing 23 thicker and shorter, and adjusting
the respective components to be housed in the
respective housings to corresponding sizes.
25 Although not shown in the Figures, a rod-shaped

member is installed in parallel with the sticking-

device housing 22 between the outer surface of the



5 anplifier 60, and inputted to the control device through an A/Eﬂé%#ggr%QQ
61; thus, the control device 51 cal cul ates the bl ood-sugar value fromthe

i nput signal based upon data stored in the data storage section 55, and
allows the display device 52 to display 10 the results. The foll ow ng
description will discuss a nmethod for using the body-fluid inspection
device 1. After the lancet 11 has been atteghed to the | ancet hol der 12,
the | ancet holder 12 is pushed into 15 the sticking-device housing 22 until
t he engagi ng section 13 is engaged by the side hole 18. At this tine, the
first spring 24,4 i L @ [ fﬂgp% S t X
bIood-saaning4%%?%ﬁﬁ%ﬁi§é§§?%8ﬂggsto t % %&%oﬁﬁgaﬁ%?éﬁgg%ﬁ?%ggoﬁﬁeEP?ng

section 8 in theaghnged NiMHodyckasi Mender TERE: {06 HRYCENEWM ECHeduPEqt he
body-fluid inspection device 1 is turned on. Here, the power swtch may be

turned on befOrﬁbtﬁﬁebi@@ﬂdéa@ﬂ|&rﬁﬂ@&&#@é@?hﬂﬁgb@Eﬂpaiéﬁéagé-l@@éEOEer, a
swtch may be designed so as to automatically turn on the power upon 25
attachi ng t he hiwothsaspt £ age chif ptHd, caning n2 | hivhit8sehet behpowehdSWst ch 4
is not required. Next, the suction opening 43 at the tip of the ~ $ JUG
zul2 - 2% bl ool kewpd i vy shigkicupregselibningt beeskloodfsahplsohj ect at a
portion to be stuck, and upon pressing the plunger cover 3, the gasket 17a
is shifted i nsi¢elP eekerse oketmist ngan? s Bwrbherseblededt hpeceohtaagh t he
5 plunger 15 that noves in cooperation with the plunger cover 3. Wen it is
pushed to reachtRRePIRENBRRPHERT ¢ D 1Pelnyasheh 278t bFKEiRG-OuUE| Rateh

pushes the engagi ng section 13 thergby renovj he engagenent; thus, the
first spring 14§°m%?cﬂoh%§pﬁﬁﬁﬂeihtafi%mc H%r%ggg '§?%Pg}ggscgépeased o)
t hat the Iancetcll gnd.theslancet older 12 is all owed to advance toward
the suction oper? AECDF PR BTt b sihpling chip 10 and carry out a sticking
operati In this c e stlcking-deyice housi 22 and_t he
suctionqﬂ%using 23 1§a§?EY§§§ﬁ%ﬂf éh%ogggg?egéﬁgfgg S gggesyo hghglide of

e gasket 172 4PebfenNaooUEL RO.DPH! 99 2141 naN-abE S8Rl A0usLAbCaSl Ne
d by the

non-return valve 32 1s”opene ressure so that air corresponding to

the excessive piesSHEE é?eéffﬁééfﬂyfiﬂﬁlﬁéé,CQHHUﬂhﬁaBéngobﬂéé 18ty a 20
the vent hole 33. After the stickinhg operation, the | ancet holder 12 to

whi ch the |ancefodﬁdiss@h&ﬁéhedri6tﬁéf0p6ﬂyﬂ@nr§h§pést0 rhe ghb@kemRall7a
position corresponding to the natural length of the spring by the danping
function of theispprafleréblyhfsrmwadeintd the25apeecthapbl ast oheelieabra
spring having an appropriate spring constant so as to prevent double
stickingl5 Last | gurfhea shapprefsthg $ectéonshoesdugd from 1 6 JUL 2002 -
28 the plunger cover 3 with the suction opening 43 of the tip of the
bl ood- sanpl i ng chip BBenglppdssaapding chépskppnechdngasketiona 8 dsal | owed
to retreat by the function of the second spring 16 through the pl%nger 3

n

installed in the body-fluid inspection device 1.
FIG. 2, the blood-sampling chip connecting section 8
sticks out from the casing 2 as a cylinder so as to
20 surround the opening of the tip end of the sticking-
device housing 22 in the form of double circles, and
the blood-sampling chip 10 is fitted thereto in a
covering manner. Moreover, inside the cylindrical
blood-sampling chip connecting section 8 are installed
25 a photoemmissive device 20 and a photoelectric device
21 that serve as a measuring mechanism in addition to

the tip end of the sticking-device housing 22.



5 that noves in cooperation with the plunger cover 3, thereby bri g gLt 1082
sticki ng-devi ce housing 22 and suction housing 23 into a reduced-pressure
state so that body fluids are sucked fromthe stuck portion. Here, the

m ni mum pressure inside the space in the 10 reduced-pressure state is
preferably set at approximately -300 mmHg with respect to the atnospheric
pressure. This nmakes it possible to suck ajmequired anmount of body fl uids
in a short time. Then, the body fluids sucked onto the skin are transmtted
t hrough the 15 guiding groove 42 formed in the inner wall of the

bl ood- sanpling chip I@évtelt}e, ﬁc}asoig}{o%ry igpeﬂca’r}arion,a alnidn _bshoagpbegf into the
g

test paper 41. Thereatter, havi ng ‘a gi'ven Wavelen Al 0j ect ed

fromthe photoe 'aggiiy:en{g:ﬁ\g%? 30 i%nti‘?xséﬁgl% o] {oTeT, q:t;‘seor&et%xj %u&f}‘%c est

paper 41, the reflected i's sensed by the photoelectric neans 21, the
bl ood- sugar val yg& ikhadASYED i i the displ ay
5. Additionally, after the bIoggnﬁgghgggﬁﬁg%é%f%ggjg%%%%ﬁﬁﬁgggpﬁgger 41,
the 25 reduced- poesane vhelreadivhy ddtds0rto’ oo iieeS8d esyddiatarRiistiopal air
is introduced into the sticking-device housing 22 and the suction housing
23, and the ~thelUlo2U33ampd9ndahif |10 dn repedid-Greaded exakd.s renoved
when the sense of being sucked di sappears fromthe skin. As described
above, the present i rRrenthloodgrsanpleing duidy-ddnneat i itspentd wiprded/iice i n
which a sticking tool 5 and a neasuring device for a body-fluid ingredient
(for exanple, bResdisfgndedstgeparddrigiafedd mhe abava-eprdiicded ce. As
conpared with the _ application of conventional sticking tool and body-fluid
measuring devi cEMPOEMSEFy - f IFGTd ¥ G i dif F& d@VF a fEpddEs 10

i nvention provides an eff,icient operati and i.s superior in. sanitation.

Mor eover, the bgg'?-tf COTF TRy & g:é-'oé"f e tﬂ'rpefé}‘i WithaWs on carries
out a suction operation.on the periphery .of .a paortion to, he stuck an the
ok n ot the subirr ol 13 ARSI ot it A SR AN S s a
reduced- pr essur t S0 r I f j.d

t her ef ore, even%v%is’t %trgt}%err’f%ﬁ:citn%caegst%%c%l%%véosﬁ'c{egs)\gsga&} n?ccl{a{lrgéél%un haé:f body
fluids required INsheqt i 3 n raad i and
nmeasured. 20 Negrfytrlgaeérérqi ng t(}q% (%Sqéq ﬁzﬁoug 13, allnx'lexp s?{n%tq&on will be
gi ven of one examhRtfre iF ifdddi®ed Rl I ds5 R &A1 3R Ve USRd iy e
body-fluid inspection device of the present” invention. FIGS. 8, 9, 10 and
11 are cross-se@licvirlsaipde ng ewsig hiad isham the destdL i d 0dndfad he
present invention in respectively different states; and FIG 12 and FIG 13
are crosgassecti dralg \Asswswiidmtreshmed mtgdsing als egpiplesd ofo tdtee 1 8 JUL
2002 - 30 air-releasing neans. Here, upon explanation, in FIGS. 8 through
11, the upper sisdddkingefdaviare thousindase amil"thendudieldroverussinge 23
referred to as "tip end". 5 As illustrated in FIG. 8 through 13, the
present sticki n@ittdblthe|Bod G TP RGN a gBlY a1 SUE Vi ded with
a housing 102, a sticking plunger_ 103, a coil spring (first pressing neans)
104 for pressi né’Hedb”&i"gaKi(n“geeplF%'ers)l%‘f i1 R ed-eP Hite high, 1% 10

sucti on plunger 105, a coi]l sprin second pressjn .
P g the reduce pééssé%é state fg maintained. In this case,

20 the shape of the blood-sampling chip 10 is not intended
to be limited to the shape as shown in FIG. 4 or FIG. 5.
In the body-fluid inspection device 1, the
photoemmissive device 20 and the photoelectric device
21 are installed as a measuring mechanism so that the
25 sugar ingredient in the blood is allowed to develop
colors by a color reaction through a method that will

be described later, and so that the blood-sugar value



means) 106 for pressing the suction plunger 105 in the base-end direction, 9
an air-releasing valve (air releasing neans) 107 and an operation né&nduL 20
108. The housing 102 is constituted by a cylinder 15 shaped housi ng nain
body 121 and a cap 122 that is attached to the tip end of the housing main
body 121 so as to be freely detached. The housing main body 121 and the cap
122 are made of a material that virtually gges_not transmt air. 20
Moreover, a seal ring 123, made of an elastic nmaterial, is inserted and
sandwi ched between the housing main body 121 and the cap 122 so that the

122 i ttach h [ AN ) 121 i Lr | ed state. 25
The housi ng. mai h° BORYC1STEPS HEST GRER* LBnbEcaPRECSL PEREAGRSI unger 103
which will be d ' ' LL, t il ' 104, th ti
lunger. 105 10 SEReB0z R0 s TeHERPbY: CHEFSC,HRRONEE M anaPEsi  vos

hol di ' Leki 1A T 122,
T o R e ok M v

i nner and out erqbsgi afehgr 6nkovaidet Beet 5AoFAJin TRRe! FRGERESOf 4t he cap 122
is a portion that 1s to come into contact with the surface of a living

body, such as, &onvensiphel bheofiisggart tAlcUpAEingr Meaabdesen, thigh or
ear-lobe, and is provided with a tip 10 opening 122a. This tip opening 122a
has its openi ngcdlantaeingophai hjjoadeapgpropelly bgj ustag aostihatag desired
suction bl ood sanpling can be carried out independent of i ndividual
di fferences sucheasssargd agepneestiandlddisplepcesana pent bensdbptbkd.st uck.
Speci fi 15 call%, t he opening diameter of the tip opening 122a is
preferably set Ylarepeerangd bheqpresentmipvanties, nbhe peesurabhymeensin
the range of 4 to 6 mmin the case when the finger or ear-lobe_is used as
the portion to b8 BPhckNtepdgetoubBr léBigEedf tPhd MPANEN§Ost adhewdag 122 is
formed ipto a s e that is suitable for stjpulating. the periphery of the
portion ﬂ% be s?ﬁgksﬁﬂarbegﬁF?éVPEtFﬂgtBEihgg? t e BPYELlBP SPLREFnEYwhen
it is pressed ontg the surface of a Iiyi od h kin). 2 he shape is
al so suitable f3r08ﬁ85eﬁ??ﬁglapra?rHﬁ#Xl§§1a85¥ﬁggeghiaﬁ8%sFH§ ¥8§_be;meen
the cap 122 andythe,ynacheohedrbbb01RgHY WBEB-HREAIUEHAIOIRR S Tn 2
means for making a direct contact of the sample or for
measuring the blood-sugar value by allowing light with
15 a predetermined wavelength to pass through the sample
may be adopted. In these cases, a sensor, etc., which
is suitable for the means may be used in lieu of
the photoemmissive device 20 and the photoelectric
device 21,
20 Referring to FIGS. 5 and 6, the following
description will discuss the blood-sampling chip 10
used in the body-fluid inspection device 1 in detail.
FIG. 5 is a plan view that shows the blood-sampling
chip 10 that is viewed from an opening 45 that fits to
25 the blood-sampling chip connecting section 8 of the

blood-sampling chip 10, and FIG. 6 is a cross-sectional.

view of the blood-sampling chip 10 shown in FIG. 5.



- 32 a reduced-pressure state. In order to maintain visibility of thkg JuL 2002
inside, nore specifically, in order to allow visual confirma tion of the

bl eeding state after the sticking operation, 5 the cap 122 is preferably

made of a transparent or translucent material. An opening 124 through which
the suction plunger 105 is inserted is forned at the base end of the

housi ng mai n body 121. Moreover, side haleggl23 and 10 126, which
respectively correspond to a sticking- and suction-use operation button 184
and an air-rel easi nguse operation button 186 that will be described |ater,

are fornmed in the si f hausi in bedy.121. 15 Furthernore, a
partition plate 127 ?gegﬁgESQ ?%gﬁéég#hg%%gﬂgpdg“ﬁﬁfﬁl 53?5121. The

partition plalec2inkfibhxedhypsecitedrboihan 2hdf Waowhd h 0w ng min

body 121, or is integrally ew th. A guide groove or med

in the side-wal}t200h8nehdsyhl #EEcAT thBe se¥IbRY oFain ngod i
| ength direction of the housing n%in bod? 121. AO tgbg'r ?z§§h1ﬁ$ﬁﬂ¥ﬁﬁla

protrudi ng porttha 4B#ncepes &6heaceNivath ichef @kiRd adld Wpent ifader@of the
gui de groove 128 (see FIG 9). 25 A sticking nmechanism constituted by the

sticki ng Pl ungepréd8unmadof heheost ispihggdd@4ickohopsass 2@ tamel $hecki ng
pl unger 103 toward the tip end, is placed 1 6 JUL 2002 - 33 inside the
housi ng mai n boglyct2en NhessngcRdngsplinsgedl1&d3 asdcamsoipentied 46 anmeedl e
hol der (lancet holder) 131 to which the |ancet 111 having the sticking
needl e 112 is deb@chbbey endtthehefitantel 4bei bleedbsanpdd nghahiips
integrally fornmed with the needle holder 131 with a first engaging section
133 provi ded atcPRBeehingofeehécBa8e- efassi gaperadd & sgdotfoxdiads oxdrimidon
134 that is integral%¥ formed with the needl e holder 131. 10 The first
engagi ng sect i oR°4%3 Elg?e§§ﬁﬂlﬁg ffRedr FgRPLirn 1R Blagesy byndhel &ddiec force
of the e]astic r 132, .and is_engaged b tge edge qf the side hole 125;
thus, th €étick$ﬁgP§?uﬁ&%FlEBSOPgn}Egt?gcﬁéé it eif§%§ﬁlﬁy CdwdNE the tip
end. 15 When theogELekb B9k Qo%hotfR 58rateYSe4nt B Froove 42 serving
as a body-fluid (blood) guiding means for guiding body
fluids from the suction opening 43 to the test paper 41
through the surface tension is also formed. 1In this
15 manner, even based upon a small amount of sampled body
fluids, it becomes possible to carry out an effective
inspection. The shape, size and length of the groove
42 are not specifically limited; and they are
appropriately selected in accordance with the size and
20 shape of the test paper 41 and the suction opening 43.
Here, in the present invention, the blood-sampling chip
10 is not intended to be limited to the cylinder shape,
and may be provided as a square shape in its cross-
section, a cylinder having a polygonal shape in its
25 cross-section or a conical shape whose diameter narrows

toward its one end.

The diameter of the suction opening 43 is not



state prior to sticking), the coil spring 104 is in a conpressed state, gﬁ@n
its respective ends are secured to the partition plate 127 and the A dVkn
face of the needle holder 131 so that the sticking plunger 103 is 20
pressed toward the tip end. The protruding portion 134 is inserted into the
gui de groove 128, and allowed to slide in the length directions of the
gui de groove 128. Thus, the sticking plungeg 103 is shifted inside the
housi ng 102. In this 25 case, the protruding portion 134 cones into contact
with the stopper 129, thereby restricting the sticking plunger 103 in its
shift toward t i L n J 2002_-.34. words, the setting
position of th %%%g%§?9355 %%ﬂggé?t %ggsé%YeggoS%Ej%%ta?%eséf?cﬁfng depth
on the surface LViHg; bo t t i cki e =, P, gum

pr ot rudi ng Ieng?%n§f$%hﬁes%?c %ﬁ gﬁeﬁﬁ?é %i%igg%ﬁﬁtﬁggglgg%éo%enlngU221)

(see FIG 9). Addbti@erbdYskiRet&§0kbrmPahNIppPdpk$aPEORELAY SRAPEO£fASMt O
have an appropriate elastic coefficient (spring constant) so as not to

agai n stick thewsuichaskood sl avsagbdady Hurthgr|tshdaspapg pdvesents after
the 10 sticking needle 112 has stuck the surface of the living body.

Mor eover ,5 a sucpéaphioethahyshifihbgdf i #pd prnegsheepgenicdadi as acshaarsn),
which is constituted by the suction plunger 105 and the coil spring 106 for
15 pressing theosuanpbhepl pplrgondt shaped tHpepihfécehdy, i thénswatien in
the housing main body 121. The suction plunger 105 is a rod-shaped nenber,
and provi ded wi PReBiRg@ndsi byefecabdy 8% A afst@aBavendnappeniBdsket 152
on its tip end. The gasket 152 20 has a seal ring (sealing nenber) 153 nade
of an el astic ndiePPheraPbng FPslPemnpheraf porEPBA. 1The Searastnyitks

contacts the inner circumferentjial . face Qf the housin iin body,.121 in an
ai r-seal ed statEPeaﬁHrgﬁﬁﬁ PhedstitViBA BPgﬁgeFui SaQStREHEHPW?EdXFH'a

ength djgection of the, hoyshngeai pnbgfly 421 g 3eeluli 094183 2128,
a desired blood absorbing process independent of
individual differences such as sex, age, etc. and
differences in portions to be stuck; and in particular,
if the portion to be stuck is an ear-lobe, it is

15 preferably set in the range of 4 to 6 mm. It is also
preferably formed into a shape, such as a pipe shape,
which can stimulate the periphery of the portion to be
stuck when pressed onto the surface (skin) of a living
body. This is because the stimulation on the periphery

20 of the portion to be stuck makes it possible to
alleviate pain at the time of sticking.

More specifically, as illustrated in FIG. 6, a
cylinder member 46 is preferably attached to the
circumferential edge of the suction opening 43.

25 Moreover, this cylinder member 46 makes it possible to

prevent air from flowing into the sticking-device

housing 22 and the suction housing 23 through the gap



direction along the inner circunferential face of the ~6~m-~0? - ¥Eb ““'gﬁ&
housing main body 121 in an air-sealed state. In this case, the seal ring
153 is preferably set to exhibit a sliding resistance to a degree not to

di sturb the expansion and shrinkage of the coil spring 106. 5 An elastic
menber 154, which is elastically deformable, is fornmed on the side face of

t he gasket 152 in a protrudi ng manner, .andja second engagi ng section 155 is
formed on its tip end. The second engagi ng section 155 is pressed to the
right in FIG 8 10 by the elastic force of the elastic nenber 154, and is

engaged by theygdiges! ctiouiede ol s, e Ad IE,SUsh OB P gy 105 1

restricted in its shift towar ase he r

coi | spring 10§par %t¥§kfih>§Q@eR&c%h%oQ?§lﬁxoqe% OJA\C% ﬁ%g%%%%ﬂ%@%ﬁt ot

and the gasket 152. \Wen t'he sticking to 101 e

prior to stickbnQhret i i@ali ngll 1170 ol Q@didd Freexiandeds st atepgo that the
suction plunger 105 is pressed toward the base end by its elastic force. 20

In the suctionopldergeo ¥AInthe sAd iyl BF afhd hehgasked s 18He cont act s
the inner circunferential face of the housing main body 121 in an

ai r-seal ed st abdpoaira aipd isigdeigl €90 12handid26imrerddsocseal Bsvi n an
air-sealed state; therefore, when the suction plunger 25 105 is shifted
towar d t he bas®isma lwictom ftibmmattiipropehitige TPse digiqigs sxtad ealf ver t tiee sur f ace
of a living body, a space 110 inside the housing 102, surrounded by the vy
6 JUL 2002 - 36tilgduigion@Peda tdiom t Hdhgydulkaad-1smpl sndgrought 1@ oia
reduced-pressure state (negative-pressure state). The air-rel easi ng neans
is used for rePERLEFGREe COPSEE tRd BY o RFRNIRAKS My AV REpI1pGeRhe
reduced 5 pressure state to the atnospheric pressure, and in the present
enbodi nent , it“@§eﬁP63rded as an air-releasing valve 107 that is manual ly

opened d cl osed. illustrated in FI 2 and FIG 13, the air releasing
val ve 10Y is consti t%ﬁ”tee(frlﬂpea &t cs-Jsﬁ%p%Gﬁ %}Oev%ﬁ’?/’él%n%éraﬁ?ln?ﬁat is

comected 10 Cbableil LBl Uhd ey Phallpd o6y hecpoetation
R At O e A T S
seal pad blood-sampling chip connecting section 8 in an air-
sealed state. Additionally, it is preferable to form a
15 ring-shaped protrusion 44 along the inner circum-
ferential face of the opening 45; this makes it
possible to connect the blood-sampling chip 10 and the
blood-sampling chip connecting section 8 more firmly in
an air-sealed state by an interactive function with the
20 elastic member 9 installed in the blood-sampling chip
connecting section 8.
The shape and size (including the thickness) of
the test paper 41 are not particularly limited; however,
when it is too large, there may be a possibility that
25 measurements become inoperative in the case of a small

amount of absorbed sample, or when it is too small, the:

sample might not be absorbed appropriately. Taking



(seal menber) 173 which is secured to the valve nenber 171 and madd ®&fJUsn2002
elastic material. As illustrated in FIGS. 8 and 12, in a state where the
operation button 186 is |left untouched, the 20 operation button 186 and the
val ve nenber 171 are pressed to the right in FIG 8 and FIG 12 by the

el astic force of the elastic nmenber 172; thus, the seal pad 173 is pressed
and conmes into contact with the inner faceyef Lhe housing main body 121

| ocated on the 25 periphery of the side hole (vent opening) 126 so that the
side hole 126 is sealed in an air-sealed state. As illustrated in FIG 11

and FIG 13, e, 6 . 2,337 eratjion_buttgn 186 is pressed
to the left iﬁhgﬁ%ég1ﬁn%%dc§#%f§€§aB§o hetggnsgﬁ% BFB?rag i f§t the elastic
force of the el i 1 ope i .1on_18 n e Lve
menber 171 are %@%#?%g?$§§¥%eg%%%%@§ddir%g%igﬁ??g%égtﬁé §g§|gg§g E%gefs
separated fromijhe;pepé i i Si 6:$0:th gap is
f or med. Cbnsequentfﬁ,ﬁ?ﬁgﬁéﬁgégQ%%%P?ngT%gaga gg gghﬁu%%cé@el&ﬁ?gogﬁe
outsi de air thredgbhéheust denhepening, 48hanauhi 08tsothbhgegkasthg Menber
172 and the 10 button-inserting holes 182 and 183, thereby allowng the air
to flow therei rmet¢hahhss taseensbetrbasése prpbel 173 F3cset 5sanaset 0 have
an appropriate elasticity (rubber hardness) so that it is hardly deforned
when the space i€ testiSphpenghl is hocetadednpthesuieintayeoliythbe
operation of the suction plunger 105 and a force is exerted on the valve
171 to the leftceéenter@fgthaebobtomefpeeswith théf enend¢enoveentihg 43

at nospheric pressure, and so that upon depression of the operation button
186 by the 20 fPafee, leceted opribet eidenebloavant thedéhuputt My bs made,
thereby allowing the seal pad 173 to separate fromthe inner face of the
housi ng nai n bob§Ve59°dn PhetperiprEeysoPit RBestaathBREST2810ABdt 8heor m t he
gap. Vth?respect go t he consti%yent nEteﬁial of. the 55 el,asti c nmenber 172,
for exanple, thBUFbiPBWPRGHATe?? HFRYaPE PSPERTD ¥8r £EBEsVAGRBEEYnBEeri al s,
such as natural bher. 1soprene rupper, .butadi ene rubber, 1 6 JUL 2002 -
38 styrene-but%%%e%%nFﬁﬁbgg,g%?t??gg?ﬂbgg??'chloroprene rubber, butyl

rubber, acrylic rubbghe ghbyleneLaAVhEAE LYDREE. LAXGr LagLuleL U gLhane

rubber, Silicone rubber an uorirne-contalning ru various

el astmers, suchpaststyigpe P?ﬁ!@é&tiQndpﬁBX%59¥h'ng?&Egeetegl%HEE hane,
pol yester, polyam de, polybutadiene and fluorinated elastnmers. Further,

various springshsiehba@snCebhveRtifgal Ipyubequasdpaaytheuehasteiagmber 172.
10 The operation nmeans 108 carries out the follow ng operations: (1) a

sticki ngi®per atmasewhath msynbdeubylibedsti mbiragvaeedkenté2tns bbaysurface
of a living body through the operation of the sticking plunger 103; (2) a
pressure-reduci hubogeinspentappl dedite thésspaséghd@ tb hpasheeopbeati on of
t he suction pIun?er 105; and §3) a
blood-sugar value (glucose concentration) by the use of
a color reaction, a reagent for allowing an enzyme such
as glucose oxidase and/or its decomposed products to
20 develop colors is fixed to the test paper 41. 1In the
present invention, the measuring method is not intended
to be limited to the measurements of the degree of
light absorption by the use of the color reaction, and
when another measuring method is used, the measuring
25 mechanism may be provided with another appropriate

device, such as a sensor, instead of the above-

mentioned photoemmissive device 20 and the



rel easing operation applied to the space 110 so as to rel ease the 16 JuL 2002
reduced-pressure state to the atnospheric pressure. It is constituted by a
cover (case) 181 for housing the housing main body 121, the sticking- and

20 suction-use operation button 184, the pressing nenber 185 and the

air-rel easing operation button 186. The above-nenti oned operations (1) and
(2) are carried out sinultaneously, or sucggessively in this order by the
pressing of the operation button 184, and 25 the above-nenti oned operation
(3) is carried out by the pressing of the operation button 186

i ndependently fromthe gperatjons. 18 W . 2~0~ - 39 The cover 181 al so
has a functionHﬂﬁPQé;ﬁﬁgﬁ}%ndeﬁﬂ%n%ﬁhing the operation buttons 184 and
186. In other words, on-1nseftin es 182 and 183 are fornmed in the
cover 181 so that thIe'ch)%Eeer ar}:t)éldt}lfl %%'%%%nf%a%ﬁtja%ﬁ ?%\él%%efaﬁ%‘ﬁ button 186
are respecti velydssdad AT t 2d r i £ he
button-inserting hole 183. &Fr{gﬁggr]els%ﬁn%%%%eé %S%A%%a@dl%%%‘gg%%ksi de

of the operati gn iy Ik WBbndrit NN %&ﬁ;@dfpf&@é@réoréf@é)&l

-ﬁ%nber made
of an elastic material such as a rubber material, and is fixedly bonded

from t hesout si deeanfs tfter halsd 0l kel e dBIEEIp 8Os Sigrd Os 588d dheesigle hole
125 in an air-seal ed manner. Therefore, the pressing nenber 185 also has a

function as a sealide Irewmnhesr .hds'Seaten tdgp Pies staot endeicRBgar e formed
a first protruding portion 185a and a second protrudi ng portion 185b that
protrude towar digviieca fsiweinf 2hearsd dehddwec ity Hdwes fng S2 3 piotoxdiing
portion 185a contacts the 20 first engagi ng section 133, and the second
protrudi ng por tiosudbikherikiot andha ke om sygjadhedy sEbeids. 155. In this
case, the height (the length of protrusion) of the first protruding portion
185a i s set toMRERPUEH erthhHPAMEN A G (hdke | Bh@ hsof s e 1ds$ oe of the
25 second protrudi ng portiaon 185b. The pressing nenber 185 is deforned in
cooper ati%on wi - hrfs ShRy DRFEATRT drean’ Hpkthe i bh BiRtorsa Rt 216

Uhe operation BT EERS & ek T (HE TErtorAREies Bty het | s
SL ot "o ! e LS TRA SRR 01 SR e SECPRY spaspLgy Section
P 0 eI, e SSEE SN RatE, b o (e
deforned so wsﬁfbggﬁgéyde further into the side hole 125 (see FIGS. 9
15 The following description will discuss the
reduced-pressure releasing means and the evacuation
means of the body-fluid inspection device 1 more
specifically.
As illustrated in FIGS. 3 and 4, the reduced-
20 pressure releasing means and the evacuation means are
integrally formed in the body-fluid inspection device 1.
FIG. 3 shows a cross-sectional view of the suction
housing 23 when it is in a normal state or in a
reduced-pressure state, and FIG. 4 is a cross-sectional
25 view showing a state in which the suction housing 23 is
releasing the reduced-pressure state.

The reduced-pressure releasing means and the



10 and 10). Consequently, the first engagi ng section 133 and the séé%ﬁHL i
engagi ng section 155 are pressed to the left in FIGS. 9 and 10 agai nst the
el astic force of the elastic nmenbers 132 and 154, and thereby shifted. At
this time, since there is a difference between the 15 heights of the first
protrudi ng portion 185a and the second protruding portion 185b, the first
engagi ng section 133 is first di sengaged faqgomi he edge of the side hole

125, and the second engagi ng section 155 is then disengaged fromthe edge
of the side hole 125, in 20 accordance with the pressing operation of the
operation buttaon 184. Mhen the fin renoved from operation button

184, the pressitNg IrE&™ f@?%ncfﬁ%ggeoiéﬁcattjivo%}btﬁr{%wfl%iﬂ ar't Feturned to
t hei i gi | . . h i . i f
the b oss o S L h i HE 9 PO hddfind)sPYid Wrd PRI G A 0 ©
16 JUL 200Z - Q%ddﬂééjﬁ%éggﬁfgileéHEiﬂ%fﬂ@%&oﬁrﬁ“aﬂé’atJ§réwﬁnggﬂﬁ.

nd allowed to

direction in which the sticking plunger 103 1s operated a

stick, and the shifting bdecdd Ohrdd erstiEke i iy recdhd&n)s adohe sticking

pl unger 103 are 5 set in different directions (directions virtually

ort hogonal to eadhtutdierhy tHe omkasiddt posdidile 1D, ad |dviwie Fear of the

sticking operation, and also to keep unchanged the contact pressure of the

tip end of thehzaprk?a aritapd hellsurflececip end iovf g roidys asaptévede ikbeby t he

pressing force of the operation button 184, thereby ensuring a

predet erm ned depl la ofeddwe renlpkr Nl bperteadioed texthe dmexptmhdathareaf | | be
given of the operation of each of the parts carried out in the 15 sticking

operation of t/fhetewdduat iwoingais iy Icoy)s Tiutep Hprthe ey from t he

housi ng mai n body 121, and the lancet 111 having the sticking needle 112 is
attached to th&didet et det arsd e (RN eI Thg PHimgE? - 108he X §vey] The

sticking plung 103 with the lancet 111 attached thereto is_pushed toward
t he basgoend aéréi%glaﬁ He Ibef%@t‘? cSHPRTe "L‘)‘Pgtttﬁe B9 PEMELA0H R0 as to

|1 he fi ' [ 3 h h [ h
125 "The coi | SETTHF 101 LTI M TEY Th o U e &S, TR N
After attachi ngdie £ap.d22 i Lhe NRUSLAGIBhORY I3 8% BURLd o

pl unger 105 is pushe owa
flexible conical body. Here, in the present invention,

the driver 3la, the wedge member 31b and the non-return

15 valve 32 are not intended to be limited to these shapes,
and the reduced-pressure releasing means and the
evacuation means may be provided as independent parts.

In the normal state or the reduced-pressure state
(FIG. 3) of the suction housing 23, the reduced-

20 pressure releasing means is maintained in a reduced-
pressure state since the reversal stopping valve and
its opening are sealed with the driver 3la. Thereafter,
when the suction process of the skin becomes unneces-
sary, the reduced-pressure releasing button 7 is

25 depressed. This allows the driver 3la and the wedge
member 31b to open the non-return valve 32 in a reverse -

direction, with the result that air flows into the



1 6 JUL 2002 - 42 the tip end against the elastic force of the coiJIBs‘HH m?‘
106 so as to allow the second engagi ng section 155 to engage the edge of

the side hole 125. The coil spring 104 is maintained in an extended state.
51nthis state, preparation for the sticking operation onto the surface of
a living body is conplete (see FIG 8). [4-A] After the tip end of the cap
122 has been pressed onto the surface of ad4iving body such as the 10

finger tip with the space 110 being nmaintained in an air-seal ed state, the
operation button 184 is pressed. Upon pressing the operation button 184,

t he pressing nenber, .185 | s defaqrned. so at_the engagepent. of the first
engaging ;egti5ﬁ%f§§qﬂi e %ﬁgt%g %?%egq% %%?ElﬁQShPESFPFS%5

rel eased. When t, of t irs n i NQg. ion 3 s been
rel eased, the c%%% g&?‘?aﬁgépﬁgi‘%? c%fh‘gisé bée}é% %%%hp‘?'gg%giflg g%?gv\gg’t o]
extend by its G, f t.her ]gggg t Lcki nger 103 shift
2)(3 towaré !the teélrge%ér%:g[ a%dfeﬁ]se“{s}fit?%/ng need ﬁ%ﬁé%}?%; gg%gggrgm the ti pI
openi ng 122a so as tphStdsdchdei SHIH8&Rs Olst BBrhhybAIsBOYakSeRehl €ned) - Al

this tinme, the protruding portion 134 cones into Contact with the stopper
129, themeby restidieinditiedbiddiensibe f1ig 012 tdwed Stheékéngt pbhngeusiAg baward
the tip end; thus, it is possible to ensure a constant depth of the

sti cki ng oper atdwn dyoudiet sintokiagprneesiiei 442 svdve bY6slibiAGO2he 43 the
surface of a living body. After the sticking operation has been nmade by the
sticki ng needl gadsketmnt?a tins sie ftve sdckidénvhogs body23t At tbel tipei nd 104
is returned to its original length 5 through danpi ng novenents, the
sticki ng needl esticking puthecnoutrefurnevalyéad2 b$ ahéovedi hg boép hwd
stored in the housing 102 (see FIG 10). In this manner, the sticking

needl e 112 is dei® PRRFSHrAsSNotha® piHteREEesPORIiRG EPptBPeRkAGSELYR of
the cap 122 except the 10 sticking operation; thus, it is possible tgo avoid
the posslitilityP s%‘flf%rﬂe%déﬁ’%ﬁﬁlg‘?iE’cjo‘f‘h'%h%k?‘ﬁ’?m%%??téﬁa hrds €8 Fhévent

cont agi on, enSLgﬁggvgh@iﬁgQJ §?fety

FIG. 7 shows one example of the body-fluid
ingredient measuring circuit of the body-fluid
inspection device of the present invention. The

15 measuring circuit is provided with a control device 51
such as a CPU, and to the control device 51 are
connected a display device 52 (corresponding to the
display 5 in FIG. 1), a power-source section 53 (which
is connected to the power switch in FIG. 1), a

20 switching circuit 54, a data storage section 55 and an
external output section 56. Moreover, an optical
sensor 59 constituted by a photoemmissive element 57
(corresponding to the photoemmissive means 20 in
FIG. 2) and a photoelectric element 58 (corresponding

25 to the photoelectric means 21 in FIG. 2) is connected
to the control device 51. The photoemmissive element

57, when driven by a signal from the control device,



\
device. [5-A] Wen, after the engagenent of the first 15 engagi ng sé&i‘)gh m

133 has been rel eased, the operation button 184 is further pushed, the
engagenent of the second engagi ng section 155 with the side hole 125 is
rel eased. When the engagenent of the second engagi ng section 20 155 has
been rel eased, the coil spring which has been in an extended state is
allowed to shrink by its elastic force,-thegeby allow ng the suction

pl unger 105 to slide toward the base end. Thus, the space 110 inside the
housing 102 is increased in its volunme, and 25 gradually reduced inits

pressure so thaér&ié)@gsiﬁi@ggnpk}g%é%‘%ﬂé% Shes PO 'qu%ﬁﬁgttgﬁégbeen

stuck. In other words, as case 1n JUL 2002

- 44 suction HACESS( St appbief wibl Qedh g éﬁsgf%%%ggdl@g&elgﬁ ted, thus, it

becomes possible to ensure to suck an anount of reqlired in a short

tine. Here, therdd Nedited PIEGHY! £s L LedSi FOR| hEGRE BRGLSe OAELi1A10 by the
operation of the suction plunger 105 is prefierably set at approximtely

-300 nmHg wi th elbapect $®. t Ehat r@sehesd C1 phIes sis eamghi sis@dkey 4k possible
to ensure to suck an anmount of blood required in a short tinme. 10 As

descri bed® aboveamphi fieer s60 ckamd) immhtd€d Aot tiee suoht ool pdeecess (t he
pressure reduction in the space 110) is always started not prior to the
sticki ng oper attwouytarnfAd codrveriekiml; opeust i ome ¢hmtedbréeviteis
possible to avoid the possibility that the 15 surface of a living body (the
portion that hasl feekrelaeks theelbkoedresegar heakuet feem ploe ebspand
protrudes inside the tip o eniqg 122a, causing a deeper depth of sticking
beyond a presetSH%T%b,b$%%§ YROM datp phptedokl Bre $3tdreverRdehe
occurrence of a_ greater_pain. 20 re, the present operation may, be carried
out si mul t aneoud tbﬁ?hsfhea%%é?%.?%ﬁ Tﬁgﬁﬁfggﬁ%ﬁ %9%+%%I%gn58u 13PERAt i on
i's avaihﬁple byfhéogegx |l e, setting the first protruding portion 185a and
t he second protrudi'ng Section 185b to have the sane heights 25 and

oo, e, SnOZGERRg FpBlok b gt ERGRghr PECL AR ISR seron
the mddle of tHigr SYeiA@NRPEEEYOMuid inspection device 1.
After the lancet 11 has been attached to the
lancet holder 12, the lancet holder 12 is pushed into
15 the sticking-device housing 22 until the engaging
section 13 is engaged by the side hole 18. At this
time, the first spring 24 is maintained in a compressed
state. Next, the blood-sampling chip 10 is attached to
the blood-sampling chip connecting section 8 in the
20 main body casing 2. Then, the power switch 4 of the
body-fluid inspection device 1 is turned on. Here, the
power switch may be turned on before the blood-sampling
chip 10 has been attached. Moreover, a switch may be
designed so as to automatically turn on the power upon
25 attaching the blood-sampling chip 10, and in this case,
the power switch 4 is not required.

Next, the suction opening 43 at the tip of the



as descri bed above, the pressure of the space 110 is not reduced 16 JUL wuil
sufficiently due to, for exanple, separation of the tip end of the cap 122
fromthe 5 surface of a living body, the suction operation can be again
carried out. Mdre specifically, the suction plunger 10S is shifted toward

the tip end by pressing the handling section 151 of the suction plunger

105, the second 10 engagi ng section 155_i s,again engaged by the edge of the
side hole 125, and the tip end of the cap %22 is pressed onto the surface

of the living body with the space 110 being in an air-seal ed state;

thereafter, the eration.button.,184 is pressed, thereby releasing the 15
engagenent of tﬂggggégﬁﬂpéﬁﬂggFprséﬁtPB 5§88 QptPnihet RE18pdeti®o is

b ht t = t t k_bl.ood th h.th ti

Chai has been STOBCCPnitnd GPEERPREDOEE HBURK" crRicuPRb BAECFAROoSRS
| 5 and t LEK] I 1 i ; .oyi.ded, . it i

Poserbl e Lo ol | RARS 1 REVREcRearTS GRoarst okbRg (e bar FRFREE thel i\ ng

body upon carryipgt94t aHGEiAq" 83SYRt LANOPELat i Q8. c n to
ensure a highly saFe device}ﬁ%SERdgﬁt?gng?Py%é% gap?gggﬁtegggggﬁighgcan be

repeated ms manyluhges as drakrREveb7iAl c&&%@fsawsnabwﬁ- fRBt b0RGer
operation [5-A] 1 g JUL 2002 - 46 or [6-A], when an appropriaté anmount

of blood is contoveed3thrwhgh ibeisapudBad tbereperathenfhvthest186 is
pressed with the tip end of the cap 122 being in contact with the surface
of the living bpdyitTbnhs Bhal jaskethe7ai orreheasi pgnyallve pA€nhte epen based
on the operational principle as described above, and the outer air flows
into the space @ngaghngugdctihenblBt ohhasebyi ngmbwlisg tB2 andag8ienthe
cut-out of the elastic nember 172 and the side hole 126 so that the
pressure 10 of FRusSsphbe fipstsspeingnéd.tvhinb hesobpmerio pressure (see
FIG 11). In this case, the portion of the qQuter air flow is considerably
apart frb¥n the BPBBYSSRCEhELRSRYi bR FRAPAREd BRehhatubRe AAaceheli| awdof
the outer air is_not_so 15 rapid;.therefore, no_scattering occurs |n the
bl ood on the poﬁp?o%apﬁgg nggﬁﬁeﬁES%ﬁcﬁ?ifgga]t?%@ﬂVFPC?StEUﬁFFrHES t hat
the sense of belpgy3ygkegeNEngdbsaRREAETLOG QIRENSnBCLLRRTY Qha! N rry

out a sticking operation. 1In this case, when the

sticking-device housing 22 and the suction housing 23

15 are brought into a pressurized state by the slide of

the gasket 17a inside the suction housing 23 in an air-

sealed state, the non-return valve 32 is opened by the

pressure so that air corresponding to the excessive

pressure is released from the communicating hole 19 via

20 the vent hole 33. After the sticking operation, the

lancet holder 12 to which the lancet 11 is attached is

allowed to return to its original position corre-

sponding to the natural length of the spring by the

damping function of the spring. In this case, it is

25 preferable to select a spring having an appropriate
spring constant so as to prevent double sticking.

Lastly, when the pressing force is removed from



portion that has been stuck on the surface of a living 20 body and 1:|r8atJU|t-l'|?e902
pressure of the space 110 has been returned to the atnospheric pressure,
the sticking tool 101A is renoved fromthe surface of a lIiving body, and
the blood on the portion that has been stuck is sanpled. This sanpling of
bl ood may be carried out, for exanple, 25 by directly supplying the bl ood
onto test paper or sucking the blood through a fine tube so as to supply it
to test paper. 16 JUL 2002 - 47 FIGS. 14 through 17 are cross-sectional
side views that respectively show anot her enbodi nment of the sticking tool
of the present _invention, and FIGS. 18 through 21 are crpss-sectional views
that respecti vé-‘lh% %Ilsut?&ﬁracsctvreifct rvgt]taréx%l%%?l% %ﬁ"?r-”r'égeg i A5 FR&ns.
The foll ow ng crigption.wll. discuss a sticking tool 101B shown_jn these
dr awi ngs basedqgéor?fd}ts}}l r]?\(/:ylotoldo'(rjlgsa"fprtiolnqq hc}]ébgt?/ee- T one s??g‘?(iﬁféetool

101A, and Withsmﬁgﬁcﬁhetéatsq%fﬁ%ug%e&#i%d é@&%ﬁl‘%& ptt))i;?ﬁhéo t her eof

is omtted. Here, upon ex ion, e upper side

is referred tofancthase cNthe HELINE 4 OV g ST i "§ip
end". The sti cki ng t ool 101Bei S provided WI% higﬁt%??ﬁ%%%(g?%%&&g%ﬁsgmhi ch

i's autonmatical thaepaatesd iim cbo RGO AANGR W tihd oL shudt @bvéhezsuction
pl unger 105 toward the base end. The plunger 105 in the sticking tool 101B

is provided w ttineanebiynieri rgpiame t(heerdt jpsk ing-Adév id@thpesehg ap sahdom i ts
base end to its tip end. Mreover, 20 a flange 157 is formed at a position
on the base enédusitden homsting &Y -irel ®as i repfwed d-epddds wfe t dreaseicsd on
pl unger 105, and the tip end of the coil spring 106 is secured to the
fl ange 157. Thé&haitr bodye fdiviglsy @inge quthed of zemi the netns)k poridoni s
installed in the suction plunger 105. As illustrated in FIGS. 18 through
21, the air-reH®&&§mghe mininmum pressure inside the space in the
10 reduced-pressure state is preferably set at
approximately -300 mmHg with respect to the atmospheric
pressure. This makes it possible to suck a required
amount of body fluids in a short time. Then, the body
fluids sucked onto the skin are transmitted through the
15 guiding groove 42 formed in the inner wall of the
blood-sampling chip 10 by the capillary phenomenon, and
absorbed into the test paper 41.
Thereafter, light having a given wavelength is
projected from the photoemmissive means 20 onto the
20 blood absorbed in the test paper 41, the reflected
light is sensed by the photoelectric means 21, the
blood-sugar value is measured, and the results are
displayed on the display 5. Additionally, after the
blood has been absorbed in the test paper 41, the
25 reduced-pressure releasing button 7 is pressed so that

external air is introduced into the sticking-device

housing 22 and the suction housing 23, and the



val ve 109 is constituted by an operation menber 191 (~ g JU. 200286 Julg 2002
having an inverted letter C shape when viewed fromthe top, a seal nenber
192 secured to one end of the operation nenber 191 and a tube body 193
having a vent inlet 193d. A head portion 191a is attached to the 5 other

end of the operation nenber 191, and a slanting slope 191b is forned in the
head portion 191a. The seal nenber 192 is sy@mde_of an elastic material as
described earlier, and a vent path 192a having a narrow di anmeter section is
formed in the center thereof. 10 As illustrated in FIG 18, the upper end

f th t t.h 192 i cat ith [ 56, f dinth
Suct i on- ol unger>dDE BhFhe: KRS Erar HAEs ol The PHakgs 1897 POt her mor e,

fitti ti 2D i in,15. 92, .and the fitti
Cection 02 | 417 ot Bt Hhakey Tt Bedff | BRSRCRe 488 ana T xedly
bonded thereto. Th j h I ' I Is t
the T1tting section T82b R TR R vene” parh 1638 I Scatea A BoPRaTh ors.

secured to 20 thensaplionidl UngsscdiS asdids R whatned seienihgwe@sabl e
state against the shift of the operation nenber 191. The tube body 193,
which is 3 nsertegdiatvesder vegtdealde 1828, aiSoyorided Vhghedient (for

smal | -di aneter section 25 193a and a | arge-di aneter section 193b, and a
taper section 198smphai bbooeessgiheszlseptanasformeéninbpeanngnt8gdabhi ch
all ows the inside and outside of the V S ~u~. ~00Z - 49 tube body 193 to
communi cat e wi tdieedeh. ot hercospivededith the appricaeiononf 108oveiihe

smal | -di aneter section 193a and the taper section 193c of the tube body 193
cl osel y contacttipealngsbickieg BPol hangehedyaf huidomegsuringt devieal nenber
192 sandwi ched al ong all circumferential area thereof (see FIG 18 and
FIG 19). The eheoPodvafluidelinrpfetiPnsdeYien 253bhef PFAESRtibe body 193

|5 inserted into Lhe.ianer, spage, 128 LorURg. el de Lhe gagkst (452 so that

superior in sanitation. Moreover, the body-fluid
inspection device of the present invention carries out
a suction operation on the periphery of a portion to be
stuck on the skin of the subject, with the inside of

15 the device being maintained in a reduced-pressure state
so as to accelerate the flow of body fluids; therefore,
even with superficial sticking with less pain, an
amount of body fluids required for an inspection, etc.,
can be readily obtained, and measured.

20 Next, referring to FIGS. 8 through 13, an
explanation will be given of one example of a sticking
tool that is preferably used in the body-fluid inspec-
tion device of the present invention. FIGS. 8, 9, 10
and 11 are cross-sectional side views that show the

25 sticking tool of the present invention in respectively
different states; and FIG. 12 and FIG. 13 are cross-

sectional views that show a structural example of the



10 tube body 193 and the inner space 156 are allowed to comuni cajg it fpp
each other. Afine flowpath 193e for ensuring a fine anmount of ventilation
is formed inside the snmall-dianmeter section 193a of the tube body 193. The
fine flow path 15 193e comunicates with the vent path 192a. Here, wth
respect to the constituent material of the tube body 193, any of hard
materials such as a hard resin and a netal sgaterial, soft materials such as
a soft resin and elastic naterials as described earlier, 20 may be appli ed;
however, it is preferable to use hard or soft resin materials. Next, an

expl anation wll. be  gj . t he opergtion of the ajr-rel easing valve 109.
As illustrated %hPFf%}ggglg%dm%?%f'19,eFﬁ'aug?ﬁt@XEgaPﬁthﬁpchlPhe head

ti 191a i i t i forge, .th Il -di t
Section 103a ariiehe YoEEESSEn Puf PRECSRDYr REGE, 18 Patliuaaltacary
cont act 16 JWaLlO02ng- 55’ndt'f't?eijﬁ"9% fgfgeoistpgfg{g?éijpg%)h 192§}with t he

seal nenber 192 sandw ched al ong a e clrcunferen e85t h&FBof . This
bl ocks t he ventemgpeni ng 193d, making a state in which the inner spaces 56
are 5 virtually shielded fromthe air flow (a state in which the

ai r-rel edsing val ve A99ihassbeetea! onediastHepecnabhfaugh , t bRel pRgL fpaces
156 at the respective ends of the air-rel easing valve 109 commiini cate with

each ot her thrctgickireg fioel f {blwpdtbaiBengt bt schangl Yoglyesoanyid0 ef fect
in bringing the space 110 to a reduced-pressure state since the anmount of
air allowed to BR@sided odhia heusbny 30} la fsickingtpategernl1&FBE a20 and
FIG 21, when a pressing force is applied to the head section 191a to 15
the left in thEWhiRging nef sest peepeinagpears pul0€dfon phessane the
direction at its fitting section 192b, and deformed so that the vent path
193a is expandetFiGPhRI RIYAGRT 1 rirdthe hierendedEnestidnanet er section
193a and t he taper sectiﬁn 193c%§i the tube body 193 and the 20 inner face
of the vent path oo RHHAHIHy i iy GPEt iR IR Wh eEORAePTRAT LBGeni ng
193d i s opened atein.which the air-rel easing valve 109 is_ opened).
Thus, the innef&%3§%%§ﬁ%%6ﬂ%ﬁ R?ﬁf?%@%é%??v%”%ﬁﬂ%go?l¥%%eﬁi%9%Ib&s¥%@ val ve
109 are all oweq,d0. < ' Wt 5, each pther through {he vent path
193a, the vent opening 185d§%§3¥@hg“%ﬁ%}%ér%ﬁg?%%n?dﬁ%fg%diai§3 so that air
flowis availabicle iy Weard | 160 St h Ve Eadflth I Reans fos! U0 27 - 51
opened in a reduced-pressure state of the space ,
The housing 102 is constituted by a cylinder-
15 shaped housing main body 121 and a cap 122 that is

attached to the tip end of the housing main body 121 so

as to be freely detached. The housing main body 121

and the cap 122 are made of a material that virtually

does not transmit air.

20 Moreover, a seal ring 123, made of an elastic
material, is inserted and sandwiched between the
housing main body 121 and the cap 122 so that the cap
122 is attached to the housing main body 121 in an air-
sealed state.

25 The housing main body 121 is designed to house the
sticking plunger 103 which will be described later in

detail, the coil spring 104, the suction plunger 105



air flows into the space 110 through paths indicated by arrows in H & y#0.2002
When the pressing force, applied to the head 5 section 191a, is renoved,

the seal nmenber 192 is returned to its original shape as shown in FIG 18
and FIG 19 by its restoring force, resulting in a state in which the
air-releasing valve 109 is again closed. The air-releasing valve 109 al so
serves as a 10 relief valve which, upon_haghpng.a pressurized state in the
space 110 due to the shifting operation of the suction plunger 105 toward
the tip end, releases air corresponding to the excessive pressure. In other

ds, wh th 110. i ht i nt ized 15 state with th
i rel casi ng VAl e 159 0!GP Er et 0ba Sl B ERoRTPROFRS, 31 BOIATRI G
19), the air inshge; 10, i Yokl gased_through the fi
1 ow path 1030 Bf Chot the ooty 105 TTer s0py LOtR) S2°8eint ng face (cam
face) 121a, which engagesaphes20 shaehl B9 hagGplathaghd! heRead section

191a, is forned in the inner face on the base-end si using main

body 121. Wien tapeBusétoiop! unger tA88 harshikt edst onaerd LHe Bgsg-end and
the slanting face 191b of the head section 191a cones into contact with the

sl anting 25 facdidfdeerantosbrdeshéheipoandisee FIG 16), the slanting face
191b i s pushed toward the center axis (to the left in FIG 16) of the
suction plunger 105, Theetip~esd~of20B2 cap2120pesati ppraesherhi®likSto
shifted in the same direction, and the air-rel easing valve 109 is opened
based upon the YPefatnbPatoptagti piehathdeserfbed eérhi divihMgreodgy, a
st ep-gap section %%1b is fornmed in the 5 inner face on the base-end side of
the housing mai TPdIFS 1280 vpxample, t ke sf #B98BpbEPt eupperharsl anti ng face
121a. The step&%%? sectiqﬂ. 21b engages the outer circunferential portion
on the base- end®27YRHt ¢ %éﬁa%?e? 155088/ adnfois eBEPYEHedhwithi 2t téP t he
enj ng of the

suction pl un 105 rd t,he base end. The o C )
air-relééging ¢%ﬁ%%l€%9¥?€§lcﬁi?%snﬁﬂ% %ﬂ%ﬂl?ﬂel%Eénh?ﬁglFéc%PQQEBgpasses

t hrough the sl i o t ake | ace i di,ate]y before the gasket
152 ig engagedqgiéﬁ%%égt@3-%é%n%e%¥?%%p&§33?rﬂge?ﬂ&?sFég ?ﬂnﬁﬁ?%t%lg bef or e
the suction pl upge 5 . Al Ll im sition.of shift on the
base-end side. The{E%ékf%§EEé#§5¥§£%ﬁé?¢€§%+ﬁgéégle%s%anl?ﬂeo gagi ng

section 155 fHﬁﬂdéﬁbﬁagﬁ%Cgftfﬁa§&g@ugp|&i%gérggﬂég g@§?oggné€¥yoa?%he

air-releasing valve 109 is set as a tinme period that sufficren bws an

anount of bl ocodetequan@dd i Of HeesdiEkednt pgg@ngh@opgétgggcf{hat&?@@igfgn
stuck by the sticking needle 112; and, for exanple, this is preferably set

in the ridnge ofc&lly, 26hd bopecongsdiditkset i 6B €88 DEpSEheAPRGOPIZAt €LY by
selecting factors, such as the spring elasticity of the coil spring 106,
the sliding redpreigmeably sé¢fe teathe BaBgd UEE 20020 10 mm, and is more
preferably set in the range of 4 to 6 mm in the case
when the finger or ear-lobe is used as the portion to
be stuck.
20 The outer edge of the tip end of the cap 122 is
formed into a shape that is suitable for stimulating
the periphery of the portion to be stuck and for
alleviating pain at the time of sticking when it is
pressed onto the surface of a living body (the skin).
25 The shape is also suitable for preventing air from

flowing into the housing 102 between the cap 122 and

the surface of a living body when the housing 102 is in



- 53 ring 153 against the inner face of the housing nmain body 12L1gIm3 2002
shift stroke of the suction plunger 105 and the installation position o

the slanting face 12l1a. For exanple, the tine can also be adjusted by 5
exchanging the coil spring 106 and/or the seal ring 153. A stopper 129a
with which the tip face of the needl e holder 131 cones into contact is
formed in the inner face of the tip end_of 3phe_housing main body 121. The
stopper 129a is secured to the inner surface of the 10 housi ng mai n body
121, for exanple, by nmeans of threads, and can be adjusted in its position
in the length djr i W.th respec 0 the housing main body 121 by the
amount of revol%t?%%%gg?_?ﬁ%s?“F aﬁé?gﬁn this manner, the anount of
protrusion of the stigk] eedl , Jhat .iis, th t h of, sticking
into the surface of %ﬁl*ﬁg.&ﬁﬁ ggd@?135#@%Vé&jlrgé‘tlé&ydé%eﬂ%r%glqu%di vi dual
di fferences in gdee bl 0d,i o pe I e j.ect) and
differences in the Bﬁé??gﬁf?gﬁg%'s?ﬁcE%aS% E§r8?§§pfﬁqféégeg?%?ggﬁﬁ%

t hreadi ng structise ¢HOothsOWEddofiqt BeasEOR 1 ' | '

body 121, for exanple, the gear st?ucture o?ggrnﬁg?oﬁgﬁg?gﬁgggggﬂgﬁgg¥gd.
Moreover 5it istipeed@pabl? to pegfstabbe flepthoef astirakispdrehtt be sticking
needl e 112 by the 25 unit of 0.1 mmor In a stepless manner. Next, an

expl anati on w |trdms pvent ahatdeiaperati on of each of the parts in carrying
out the 1 6 JUL 2002 - 54 sticking operation by using the sticking tool
101B. [1-B] The cap Ar2openirgoV2d4 tfhorughewhdohi npemsiue thedy pldterand t he
| ancet 111 having the sticking needle 12 is attached to the needl e hol der
131 of the 5 stI@@ih@ prepgeed 103, fapnedver, thaebpesi endnodf thiee st opper
129a in the Ieg?th direction with respect to the housing main body is

adj ust ed so t hatPtFENASPRhn oLy i tking Merappespr Fadel hodes ilR5aeadr dance

w th individual differences in. the person whose blood to be sanple and
differeﬂ%%s in %%g’ﬁﬁp%$%nr?%P%%t§Y%£¥.CVFFﬁSPEQBeEP fosthekdngndand of the

setting of the f icking,.for. e I it be . set at a depth of
sticking that a %gébﬁ%y% t R th?ﬂiﬁﬂﬁggﬁngﬁﬁ SPHE¥BOSlFéEEﬁPéElP8F 15
measuring the = %%E%' I u Lyl ossiple to reduce a pain
acconpanyi ng tﬂgagﬁﬂz |ngl%€era ?%ﬁ ?%6a£%$§i§ﬁ§ilgeepefga&gﬁ d. Here, once

the position of;iferstopperodda msthsegiagtwaﬂ %J%e@f{% ﬂ%ﬁ%iﬁ%{}ﬁﬁgg reset

it every time a 20 bi ood sanpling I1s carried out; refore, nNo-ti
consum ng procassdysizequired in the operation. [2-B] the sane as the
af orenenti oned process [2-A]. [3-B] the sanme as the aforenentioned process

25 [3-AllYsee FIG 1MrthdriBbréheaspaetatibhepateeenent iigned Qee@cess .
(4-A] (see FIG 15).
inside the housing main body 121. The partition plate
127 is fixedly secured to the side wall of the housing
main body 121, or is integrally formed therewith.
A guide groove 128 is formed in the side-wall
20 inner surface of the housing main body 121 in the
length direction of the housing main body 121. A
stopper 129 with which a protruding portion 134 comes
into contact is formed at the tip end of the guide
groove 128 (see FIG. 9).
25 A sticking mechanism, constituted by the sticking

plunger 103 and the coil spring 104 for pressing the

sticking plunger 103 toward the tip end, is placed



,16 JUL 2002 - 55 [5-B] the same as the aforenentioned process [544 JUse2
FIG 16). [6-B] Wen the suction plunger 105 is shifted toward the base end
and the slanting face 191b conmes 5 into contact with the slanting face

121a, and is allowed to slide thereon (see FIG 16), the operation nenber
191 is shifted in the sane direction so that the air-releasing valve 109 is
opened based on the operational principle3ds described earlier. Thus, the
10 outer air flows into the space 110 through the inner spaces 156, thereby
allowing the pressure of the space 110 to return to the atnospheric

pressure (see Fh&idé7thel RouBiingCasen bbaypertion of the outer air flowis
considerably apart fromthe blood on the portion that 15 has been st uck,

and the flow of theThet et igkings plangse nNapi ds cheseieueedn®ys@attering
occurs in the blood on the portion that has been stuck. [7-B] If, in the
m ddl e of the seetilenhopdeat i(danastdésddelve¢dlabote, whiiehptaestrnacet the
space 110 is 20 not reduced sufficiently due to, for exanple, separa tion
of the tip endldf hp¥iagptheostiemingenegdigcdlef is Hetirnyabddy, the
suction operation can be again carried out. Mre specifically, the suction
pl unger 205 i s@352Eheflyednt 64@EE LEnBeRPETeAd by BLedsi AGLERE2RANI i ng
section 151 of _the uctiBn | unger. 105, .t he second engagln% section 15S is
agai n engaged BYTTRE ¥Wd§d &he neeglpyholgdes 1336WitRedsfd&EShoPBIRIENIand
the tip end of the.cap 2 i.s_pressed onto the surface, of the livi,ng body
with the spacesffglﬁgi&é%iﬁrgxl © -?gaﬁga SpgtéOPntﬁﬁebgéﬁéeH&nﬁéFegg

descr i bed ear| Lak ot Derealiet, LRe.Rer 3hhoRn3byLt o 184 03, Peesged

t hereby rel easing the engage e “Second "engagi ng °sec

the space 110 {5+hreughtcba1d heduegd RrESSUre state so as to suck blood
t hrough the portion that has been stuck, and the pressure of the space 110

isacﬂlf)ﬁi@“ cal l'y retened @ te(?lgta@‘ir%t RN Cﬂgr §3SWriessidel @o Wieh the
pl unger 105 is pressed and shHifted toward the"tip end with the tip
end of the capright in FIG. 8 by the elastic force of the elastic
member 132, and is engaged by the edge of the side hole
125; thus, the sticking plunger 103 is restricted in
its shift toward the tip end.
15 When the sticking tool 101A is not used (in a
state prior to sticking), the coil spring 104 is in a
compressed state, and its respective ends are secured
to the partition plate 127 and the base-end face of the
needle holder 131 so that the sticking plunger 103 is
20 pressed toward the tip end.

The protruding portion 134 is inserted into the
guide groove 128, and allowed to slide in the length
directions of the guide groove 128. Thus, the sticking
plunger 103 is shifted inside the housing 102. 1In this

25 case, the protruding portion 134 comes into contact

with the stopper 129, thereby restricting the sticking

plunger 103 in its shift toward the tip end. 1In other



122 being pressed onto the surface of a living body, the pressure i hEt 4 2002
space 110 is raised fromthe 15 atnospheric pressure, nmaking a pressurized
state in the space 110, since the space 110 is tightly seal ed. However

since the air-releasing valve 109 also serves as a relief valve as

described earlier, air corresponding to the excessive pressure is

externally 20 rel eased through the fine-fl®»4path 193e of the tube body

193. In the sticking tool 101B, since the suction plunger 105 and the
sticking plunger 103 are independently provided, it is possible to

elimnate the 2p,necessid Ysfc {8y s,%bgkwant@f éﬁéféesgg albe;%&ﬂepow upon

carryl ng out such a re suction o at1on, and consequ y to ensure

hi ghly safe d@@dg%lblé“ﬁbJé&g@@@zthe5§tléﬂﬂh§'@@@%hYQnthﬁep§§§?QEe of
operation can be repeated as many tines as deSired. [8-B] the sanme as the

af orement i oned griensg Uody - by tnetbelekiﬁglﬂgea9@|11@16¢ Rbk emumhe
suction process, the pressure inside the housing 102 is automatically

returned to theattmospireg i bepgelssof ethai $ hbokihdenaedtlef DL2t Beowpehat i on of
t he person whose blood is to be sanpled (the subject), etc.; therefore, 10
it is possible tip repkringi 3dk) s{ode FAGt h#) anount of sanpl ed bl ood
resulting froman erroneous judgenent on the timng for the return to the
at nospheri c pressurehddihbiianadlye phevenilssnrivgi A§4ofsbpoogedly sott he
fact that the operator forgot to return the pressure to the 15 atnospheric
pressure. Consetfuett |§° ﬁ%r%ﬂa@@?ﬁ%?Fh@Eeb@b@ﬂt%ﬁs®@%€f9ﬁ1?3tavalIable
FIGS. 22 through 25, are cross-sectional sjde views that % ﬁ?c%h¥%ly show

[

anot her enbodi r%ﬁgt?ﬁp§??ﬁk?n§°tﬁﬁlnﬂF Fﬂeaﬁ?égeﬁFlF 38 The
foll d t | | t tool 101C h
d?amfﬁgggbagzgnﬁgohoglyin%cb? %n 3??0&1%ﬁ Q%%@ggﬁeﬁ?Ygﬁéﬂ §t?t£?ﬁggﬁ%ol
101A, aq%\mtr1§€§%¥%§§ g%é&ﬁroug% §§§r§£h9ﬂgghéh§ 9?3?&'8%'?ﬁet5§5f95

omtted. Here upon exp anat 1 on, upper si de
is referred to gsqybase end”, and the lower side is referred to as "tip
end". Merely by priessing the operation button 184, the

Moreover, a suction mechanism (negative-pressure
generation mechanism), which is constituted by the
suction plunger 105 and the coil spring 106 for

15 pressing the suction plunger 105 toward the base end,
is installed in the housing main body 121.

The suction plunger 105 is a rod-shaped member,
and provided with a handling section 151 on its base
end and a gasket 152 on its tip end. The gasket 152

20 has a seal ring (sealing member) 153 made of an elastic
material along its peripheral portion.

The seal ring 153 contacts the inner circum-
ferential face of the housing main body 121 in an
air-sealed state, and when the suction plunger 105

25 is shifted in a length direction of the housing main
body 121, the seal ring 153 also shifts in the same

direction along the inner circumferential face of the



~ g JUL 2002 - 58 sticking tool 101C nakes it possible to carry dp%.ﬂheﬂng
sticking operation by the use of the sticking needle 112, the suction
operation (reduction of the pressure in the space 110) and the rel easing
operation of the 5 space 110 to the atnospheric pressure in this order. A
branch path 194, which communicates wth the space 110, is fornmed in the
side of the housing main body 121. The Dbrawh path 194 is housed in the
cover 181. The air-rel easing valve (air-releasing nmeans) 10 109 which is
the sane as that of the sticking tool 101B is installed at the end of the

b h h 194 11 s ' [nsiLde of b h
pach 104 Nor odvire Shd MROS R7%140 0 AN S HALRCsLIRLED, Bh Blfeon 1o

in a manner so 0 ' [N & O r [ t WEN
direction of ttia%o%'erﬁél ocgriedblutltalorﬁ'!I 1%%j %e‘%% eg%%g#a%ggng uté?g%%ggai S

pressed and shigiieg i i d@licd n.&145 dddred N0 £NI308MERL SO nEhe Tirst

engagi ng section 133 and the 20 second engagi ng secti on are
successi vel y r stk i sithidiesHeMatadS4sf | Shé hewi al !;,Tgwszﬂ t epgontact the
head section 191a, thereby pressing the pressing nenber %91 in the sanme
directiol so that thenatlaselecasemgerval ¥¢, 198icR Opeaddshasadign t he
operational principle as 25 described earlier (see FIG 25). Furthernore,
the sticking togfdadiadls, proviagakdieom the shde faoppef tROagaskdescri bed
earlier on the ~ g JUL 2~2 - 59 inside of the tip end of the housing
mai n body 121. INektin gh REPIAHEIDMaARNST peardl vensetonteenpaganton of each
of the parts in carrying out the sticking operation by using the sticking
tool 101C. 5 [ Byt g’b?ré%squcéf%dﬁt?bﬁeﬁn%rocﬁgg gecepd [2-C the
sanme as the aforenenlioned_ggoces [2-2&. £3'§3 t he sane gf t he

af or ement i oned PFRENT KFFBLA} 132l L¥FSFAIAFO (5B F590F £B-RiG¢sée 15
[6-C

10 by the elastic force of the elastic member 154, and is
engaged by the edge of the side hole 125; thus, the
suction plunger 105 is restricted in its shift toward
the base end.

The respective ends of the coil spring 106 are

15 fixed to the base end of the housing main body 121 and
the gasket 152. When the sticking tool 101A is not
used (in a state prior to sticking), the coil spring
106 is in an extended state so that the suction plunger
105 is pressed toward the base end by its elastic force.

20 In the suction plunger 105, the seal ring 153 of
the gasket 152 contacts the inner circumferential face
of the housing main body 121 in an air-sealed state,
and the side holes 125 and 126 are also sealed in an
air-sealed state; therefore, when the suction plunger

25 105 is shifted toward the base end with the tip opening
122a being sealed on the surface of a living body, a

space 110 inside the housing 102, surrounded by the



FIG the FIG the FIG the 22). sane as the aforenentioned process 5%). 002
sane as the aforenentioned process 24). sane as the aforenentioned | oé@sg
[6-A]. [7-C] After the above-nentioned process [5-C] or [5-C], when an
appropriate anmount of blood is confirnmed through the cap 122, the operation
button 184 is 20 further pressed to the left in FIG 25, wth the tip end

of the cap 122 being in contact with the sygface of the living body. This
allows the |l ever 184a to contact the head section 191a, and the operation
menber 191 is pressed and shifted in the sane direction so that the 25

air-releasing v 109 .1 n base n e qperational principle as
descri bed earligk¥g+é§s}b?h88§u$gﬁ gFF%F%o%§BVnﬂ5 PREUGHECEC1E0 t hrough the

16 JUL 20 a - 69 QR | [ I .the_air-rel easing valve 109
and the branch pggﬁg%g45§gg§§g% ?%QQ%rZgéggglgﬁ‘Pﬁgs§B5EeSffG%Ds ret urned

to the atnospheric pragsuie-¢e4e thg 5.l.n is case, .the ,portion of

the outer air flowis considerably a a%?%FFo%FtHégglggﬁ 551878 TG t516h t hat
has been stuck, spadet heof hawigk the avL8Linal hobhS id. .therefore,
no scattering occurs in the blood on thelggrtionkgﬁgtiﬁaéﬁgegﬁdgFﬁgE. 10

[8-C] thedsane psesheraf stamentbosrd REABSPHek8cAbrekBythe gth#hngh%ool
101C, nerely by pressing the operation button 184, it is possible to carry

out the sticki nprepenat ehobymehe, use o6 pbevstbakaBgaReggkerdbedldngt he
suction operation and reduction of the pressure in the space 110 ang t he
rel easi ng oper at®bvieol 07 hehapate maduadlyhepahevsphar ttope@ssure in this
order; this ensures superior operability. The above descriptions have

di scussed the stickif§ 26lussratef theFgBesddt andvEaGi.~18i, vehemhadi-nent s
illustrated the_present invention_ is not these, and, for exanple, the be
repl aced by anyrgi?ﬁ%fﬂ?evﬁgv§aﬁg7fhﬁc??ﬁﬁ%%tuhe@abﬁdau@bﬁCthbapedpecby t he

dr awi ngs,, howev, i nded be, [jmted by structure of each part may
capabl e % achfgé%%%q%ﬁgg r%Z%eF?a%hésaBBQ eﬁE%@rF%tPénsnhﬁgéaglgcussed

th i whi Ny .. h th 16 JUL 2002 - 61
st?cﬁ?ig ;golslg rﬁigog%ggeﬁﬁgP%ggﬁfigﬁgéséan?giﬂP%ﬁ@EHOPobBEtPPniﬁéd

th by. F [ i body fluid th th
b eod such ag e Fast MOMmdie 001 #9500 100 RALPL 021 SREYL Lhpig A1 Tha
particularly |ighigd. of Na 28605 RNER Wi L LHG: Siﬁgricggo,tégg'$5g§ﬁ}lggagiﬁgge“t

i nvention that have been di scussed referring to R

suction processpres€as rilgs PidR bph t i has
Spiss OB r 801 SHEOREESR ?é%oﬁrgdf ep%%ggme%ﬁ?%f

been stuck so 10 as to accelerate the fl ow of ui ds X
thereforl, it ik7bossibthe tbylensinert®. ob} aifdag & néhgée@@é(ai'%ws

required for an inspection, etc. quickly, even if only a shall ow sticking
i s made so as tSe@dutenpern. 115 Whiclovies , sébherechant van $9Ive eh@aséAg t he
I nsi de 171 and made of an elastic material.
As illustrated in FIGS. 8 and 12, in a state
where the operation button 186 is left untouched, the
20 operation button 186 and the valve member 171 are
pressed to the right in FIG. 8 and FIG. 12 by the
elastic force of the elastic member 172; thus, the seal
pad 173 is pressed and comes into contact with the
inner face of the housing main body 121 located on the
25 periphery of the side hole (vent opening) 126 so that

the side hole 126 is sealed in an air-sealed state.

As illustrated in FIG. 11 and FIG. 13, when the



of the housing so as to return the pressure to the atnospheric presggrgL 2002
after the suction process is provided; therefore, it is possible to prevent
scattering of the body fluids due to a rapid air flow 20 occurring in the
proximty of the portion that has been stuck. In particular, since such an
operation is carried out without the of the sticking needle (comng close a
living body), it is possible to pry 25 stigking recurring on the surface of
and consequently to provide a highly air-rel easing need for the shift to
the surface of went an erroneous the |iving body, safe device. Furthernore,
the sticking opgpatrk@foan 6;dU 2= - .6 ti,on, operation are
carried out in this g%ggrggﬁﬁg? %%g éénéréfﬁgg gﬁd%g%elggF-ﬁglgiﬁ'n&l

operation is thandcarci,ed3onl, syecesaipuel yerlhe ati@ns qare .extremely
sinple, and it is possible tg provideban'Seagprggegggg %g%tﬁlgf §fﬁcking by

the sticking needkee aNdthenseaseat! schBeansyoe 8eaRRURLLGLADRYY Ll ds
required nerely by giving a mnimumpain. In particular, in The case when

the mechani sm f dB6adpdsthagvaheedmpibeef 191i akbngnigtbAstal ked. shhg depth
10 of sticking can be appropriately adjusted depending on various

condi tiond, sucfBinsctadnvi dodl tHef sendnped amnd dsf Eepepaesd Frbhe tpertion
to be stuck, and every time a body-fluid sanpling (bl ood sanpling)
operation i s pePPbiRBBrak Porsiant odephl sfidsthokengy2bsspr anaded. gib

Mor eover, preparation operations prior to use, that is, operations for
setting the stitRi AGFPPAngeF RRBILBRELYN phangeacenlaf dpemddbwedstate, are
simpl e and easy; this,is _advantageous when the device is used regularly or
repeatedly. 20 ?ﬂ??ﬂ%fﬁﬁF%,wéicgh?h%uEFFéﬂiﬁbrnEbHPéghstH@sﬁédédhnée to

protrude fromt ti penpn xcept, for_ the, stickjing operation, it is
possible to pregg%f g%%iﬁ%%fgugueﬁ ggeaﬁl@?Fbﬁe%ﬁ§b§¥i%E?n@?dtﬁb§ ensures a

hi ghly spde dew n; L.LEOD, . Shpce e_sticking need]e is. 25 not
directly?@isiblgﬁgF?hiéﬁgggéﬁggehé%ggl}évi%Pé ?ggr Bgeg? ¥kFib9wFﬁgthe case
when the stickipgedaf{£ctbop18f tHErejfn.S ~U~ 2a0z - 63 sticking needl e and

the operation direction of the sticking operation are nmade different from

each other. the forcenappibcdaby, { BRe0BERaLLLMMURBE-SLYEkLRILE Q! 4exer ted
on the surface of a living body; therefore, it 5 1s possible to ensure a

nore stabl e stitdi ngvepenaappropt 0atshe By St ac dept Pr@bpeti kiAH.88)has been
preset, and also to alleviate fear of sticking.” As described a%ov%, t he
sticking tool othéateipresehardhyettfonmed whiéhabhe §9sc6ases iy which the
15 brought to a reduced-pressure state by the operation of
the suction plunger 105 and a force is exerted on the
valve 171 to the left in FIG. 8 due to the pressure
difference over the atmospheric pressure, and so that
upon depression of the operation button 186 by the
20 finger, etc., a predetermined amount of deformation is
made, thereby allowing the seal pad 173 to separate
from the inner face of the housing main body 121 on the
periphery of the side hole 126 and to form the gap.
With respect to the constituent material of the
25 elastic member 172, for example, the following

materials are listed: various rubber materials, such as -

natural rubber, isoprene rubber, butadiene rubber,



10 patient neasures his or her own bl ood-sugar value, etc. Mor eoverl, 6 t4k 2002
sticking tool of the present invention has a sinple structure and is
suitable for mass production. Referring to FIGS. 26 through 39, the
following 15 description will discuss still another enbodi nent of the
sticking tool of the present invention in detail. A sticking tool 201 whose
cross-section is shown in FIG 26 is mainlygused for sanpling a fine anount
of body fluids, such as blood, fromthe surface of a 20 |iving body. The
sticking tool 201 is constituted by a housing 202, a plunger 203 which

and of the plunger 303 Anshaend tPERF ngnheEit coshhefhathizrengeneonar d
Lhe L1p N 2 AlIsspEr GO%y P oAKect sl piLNE RERE ogd, gl the bl unger 203
ShLCH 1 uee Sk R weeshdsy SNLLA0 GG Bothknd Whpeft oLunger
in the plunger 203. Here, the first position refers to a staté prior to the
yl i nder . 15 NAGIS SE IS Tran bl 6o T enale e fdatd St in 221
205, because | A ASTSOIRS At idoen the. ot oppi ny Section 207 and the

engagi ngpsection 208,can be easily released wi thout the 20 need for
obser vi %8 it, merel ?/”bey YR P HEFTHgEDS F L ehertt atheefel bewiea. The

Zf']ijci(ihgg;)??lgr sg,r éa'%t%’.gﬁ'{sc:ﬁq% )e%d & d jir?gh oipsercaotninoerftw%giého Jitshemapclleunb(‘:]yer 203
the sticking needle 112 on the surface of a living body
through the operation of the sticking plunger 103; (2)
a pressure-reducing operation applied to the space 110

15 by the operation of the suction plunger 105; and (3) a
releasing operation applied to the space 110 so as to
release the reduced-pressure state to the atmospheric
pressure. It is constituted by a cover (case) 181 for
housing the housing main body 121, the sticking- and

20 suction-use operation button 184, the pressing member
185 and the air-releasing operation button 186.

The above-mentioned operations (1) and (2) are
carried out simultaneously, or successively in this
order by the pressing of the operation button 184, and

25 the above-mentioned operation (3) is carried out by the
pressing of the operation button 186 independently from

the operations.



is connected to a sticking-use spring fixing base 209 25 instal |l ed & dY} 480
the housing, is inserted in a conpressed state. However, the present
invention is not intended to be limted to this structure, and one g,fu
- 65 end may be connected to the | ancet 204 or the stopper 205, while the
other end may be directly connected to the inner face of the housing 202.
Moreover, wth respect to the sticking-use3gpring 206, any spring may 5 be
used as long as it allows the plunger 203, |ancet 204 and stopper 205 to
shift to the first position to the second position, and the shape thereof

is not particularly khgléggerf9éle§?gpgﬁ?8'9 %dgcgbgpnsgrgpﬁgghééhgg%

spring as shown in the draw ng, Shape

adopted, and thg gﬁ’c&{hg{}?t@ﬁée%ekétﬂ%zgg&bﬁ&' PEEYahimbed- fRIe, al the

first position, st ng- use Spring ressed fate. Her e,

the second posisiRerr@bess, tsu@taasmgept% 1ﬁo!‘@ﬁdﬂ8§h§nat hgﬁl ggeneedl e
241 sticks the surface of a living body, and in this case e state is not

linited to a stpseméd Wi €hetbeveti cBingonerdtetREObpEdasibhORERENt I p end
of the sticking tool 201 and, for exanple, it includes a state in which the

tip end & the P®4sanhdkihg bp@taemmsuﬁteﬁsedeoaté tbeepadthiaegyof a living
body so as to be ready for sticking, with the surface of the |iving body
swel | s inside theserpednthrFughstbppbnyteneinsardigi bolasiall eddi mhehe
pl unger 203; however, the present invention is not 25 intended to be
limted to th|sbBttgbtynéerhhdglhohﬁylﬁé installed in the lancet 204 or the
stopper 205. Wth respect to the shape thereof, instead of securing one

,16 JUL 2002 - 66 ehHet BrERELPBURER 620385et placgdspapshesharksdde Gfet t er
shape or a V-Ietter shgg for allown h of the ends to be_secured to

the plunger 203tN8tePehayiBE BHBE?Bdlsgn 6?h89“§6%8§te9n9ysﬁaﬁéa v be
dopt ed 51 th | 203 t 204 d th t 205
e stophid at THEBF: PERERE.REREnobyAPHE BRGAGMRRE kAENSERE Bigdgi ng
ti 208 d th t d
o Ton 20 e Lo eganspl VAL LI SRRRRL G 85k 2R L BEphaLane

penetrates the Bgu?éheghaglgtlﬁggﬁ&hﬁn' ANRhnh8esbOakNeooUbgh tages i ch

wi |l be describe ater,
hole 125 in an air-sealed manner. Therefore, the

pressing member 185 also has a function as a sealing
15 member.

Inside the pressing member 185 are formed a first
protruding portion 185a and a second protruding portion
185b that protrude toward the inside of the side hole
125. The first protruding portion 185a contacts the

20 first engaging section 133, and the second protruding
portion 185b contacts the second engaging section 155.
In this case, the height (the length of protrusion) of
the first protruding portion 185a is set to be greater
than the height (the length of protrusion) of the
25 second protruding portion 185b.
The pressing member 185 is deformed in cooperation °

with the pressing operation of the operation button 184



preferable to design the stopping section 207 so that one portion théréaf w
protrudes fromthe outer face of the housing 202 through the engagi ng
section 208, from 15 the viewpoint of the operation for rel easing the
engagenent. The engagi ng section 208 is not particularly limted as |long as
it engages the stopping section 207 installed on the inner face of the
housi ng 202; however, 20 it is preferable 4 provide it as a hole
penetrating the housing 202 fromthe inner face to the outer face as is
shown in the present enbodinent. Wth this structure, it is possible to
ensure the eng Y t i n i 2 n | sp.to. easily
%%@rﬁ.aﬁ’g{:ﬂb é]ler&?]i?i;cgﬁt%% 4 é og, OrZor O%Q%bglcq.%gy

rel ease 25 t he ‘engagenen y pus oppi hg secti St opper

205 i s connect é%?b p g oyy de Lth a
st opper-si de sﬁﬁét'rp Eﬂ@géﬁé 0 Osu%"k]@n rieééj?r:raéct O%S%%hgéni?rlngz ?LﬂT%%
st opper-side shfd. r I S d -ﬂ@@@a L8N 2541 enoaRes :
adj ust nent rnechz?n]ifcgsmf?S e t??ﬁ} 19?1 restr ir%:??noh%n%?ﬂani sn;fgﬁ%% %%g?%]é?gt he

pl unger 203, thadensetl 204apddihidesst ORPesngdPind ¥kelohayes shaisgd from
the first position, are stopped at the second position. Here, in the
present anbodi renjagediebptoippesdge def stihétsi@stidTé i DNS npedanr s 264, and

t he adj ustnent-nmechani smside shift restriction nmechanism 101 are both
provi ded as 10 {hotpxssoing mevkeserl8’ his stlsctdepseasednbh phetsandarly
limted, and another structure may be adopted in which one is provided as a
protrusi on and et 5@ thayHerl HETSC reeetsudbig|PoLikieh f%éaiﬁﬂ@r

di aneter or the outer dianeter is gradually 15 changed in the axi al
direction in bdtf FeTPRA REREAISHRT SBRXRbeN t hESP nake defapued shapes

engagenent. Moreover, the siopper 205 is not pecessarily_ provided as
menber separ at &P FROAHEH ep#ﬁﬁ FT opRtastiRsE RO S %%% presehtGs. §

enbodi t, and i be_ provided as an 20_integral part of the er
5035tk ¢ o 3 Bl oo i PhSdn sty BE APhé s L E eRuaBing, SopkiSa L3k,
which is transnffe o_the | ancet when_the.plu r_203, the l.apcer, 204 and
the stopper 2ogh%%v§h e%%cg?%p%e g%fn?h%éggﬁgﬁdfggs?f?o%rigg??oﬁ§t%%efirst
posi tion, can beedamiedebysthe $hQPPETadlbnstncALNE ULl dSofLLT S ephel T Om
a conventional nechanism since the [anCet is not directly restricte 16

JUL 2002 _ 68 oifsti® fOMSEREt135henghesk, i an@otndiepgtbyiktansm ated to
the lancet; therefore, it is possible to prevent an actcidental separation

of the stickingehoo!tiné|osihbe basdeoist hed0pesdéntebpethecfnoRK,
trenmbling of the 5 sticking operation and unnecessary pain being given to

t he per s whoskeebgllys fbfii tse af ersanpretdruding pespech L85&8handdihst nent
mechani sm 210, any mechani sm can be adopted as long as it is novable in the
axi al directi onséesndeprberhdisgngo2donsl8bbwntha fOrfFtGEngégingth the

st opper 205 being allowed to nove inside thereof, and nore specifically,
one having a cy$¢abeenshipeipafibetadbperdaggseinpBvbhaendpened the

adj ust ment - mechani smsi de_shift restriction nmechanism210a is installed in
the adj ust ment Fe€RahPit 230, aBd\bReoseFonft engagiBgef86Féofoldesign t he

o o e o 210, 50: 28, F R e Bl BRCEhECe P3G bR IO, D
FRRER AR TR R LA S R
button 184.
When the finger is removed from the operation
button 184, the pressing member 185 and the operation
button 184 are returned to their original states
25 (states shown in FIG. 8) by the restoring force of the

pressing member 185.

In the sticking tool 101A, the pressing direction



with a protection cover 211 so as to prevent the adjustnent mechani shf 28 2002
frombeing shifted fromthe set position due to an erroneous operation. In
this case, the protection cover 11 is preferably designed so 25 as to have
a structure and a material property in which the uninserted portion 210b is
not rotated unless the operator intends to do so. For exanple, it may be
1 6 JUL 2pp2 - 69 renovable upon operatiopiof _the uninserted portion 210b
or it my have flexibility so as to allow the operator to pinch the
uni nserted portion 210b and to axially rotate it. 5 In the present
embodi ment, the,adiHst ani 210_has tructure whose front view
is shown in FIG 3% angﬁaﬁ%g§8g|§Hggﬁemgﬁé'sﬁﬁ FhirFFRS SRerahéenstical ly,
a helical groove;iz2d8dibs fRrBBEI-AN}bE ' r orti thereof. This
groove 210d allows a 10 protrug?ng nen%g$55¥§§ ?%gﬁg?Fege?nlﬁ eBRRaEENng
section which vahé He16Rsaribedetakerahe £gbaL] g, the,Lnsi de
oanfen AL pECHPRRLERHn' KPRk S,

t hereof. Moreover, in the present enbodi nent, as

showi ng its crossiskthyodiddct 0ges het ﬂhéhsﬁhékbﬁgsbﬂg éQZ ﬁﬂg gkgi 33
showing its enlarged cross section, the adjustnen necﬂ nism 210 extends in
the rear-®nd disettiondifberehe direktIgnsiSedSpetBPohs X NgtRasey 209
installed on the inner face of the housing 202, and is fitted to the
connecting 20 seethogondl whietchasthecyl i nTikts shakes SOt asos9iBléovst he
stopper 205 to s]ide therein. The connecting section 212 1s provided with

t he protrudi ng dehdeiabarfeahoet phansvieking spenation | &d 34l sadtawhose

| eft side view.is shown in FIG 36, 25 and a fixing protrusion 212c whose
bottom vi ew i s SARRNIARhEREed sthe \gritaee REPsserenet nebtabisne®d0of s
axially rotatedththe rfégudin nenber 212b rel atjvely 1 6 JUuL 2002 - 70
moves i nsi de the"growel 21047 hete S af1emi ¢f @ hblwiiaskedyitappbhedi sm 210
to nove ;i the]%%i@ﬂel n th, dir ction.fT us, the second position of the

pl unger 203, etc can be auf St e CHRe 1138 ngPpr ot R i Bt vancl8i can fix the
state of the adj nt IS t the edet er mi ped secon osition
of the pl unger,dﬁ}g?{(.:. yeﬁgﬁgﬁ%gﬂﬁ%g?%%%gﬁlﬁéeg?%ﬁeﬂpi%“? hett Jface
of the adjust mefjiefpchani sm 210. Here, the fixing protrusion 212c is not
necessarily placed diagonally to 10 the protrudi ng nmenber 212b, and not

limted to one posity®Re, | &n"BY,PEnRL ASE I ity-of, positions. The
foll owi ng description wifl %isc%ssnthe re g%}ggghgéé%%t%ge%hghe adj ust nent

mechani sm 210 askidei o apPesa0 o AFRe SPeei | CaHt Yed The: Si(}k findange of 15
t he stopper 205, etc. fromthe first position to the second position is

i ndi cat 66 by t het pUsing arpefat hen aslf usharent idrechanisam 24 n the length
direction and distance X (see FIG 26) fromplane A (see FIG 26) of the
st opper-si de shift rkstdjctTha ¢ephb2? shs Sdenmode@0f pbranehd foeeiddg G 26) of
t he adj ust nent - mechani sm si de

main body 121, and the lancet 111 having the sticking

needle 112 is attached to the needle holder 131 of the

sticking plunger 103.

20 [2-A] The sticking plunger 103 with the lancet

111 attached thereto is pushed toward the base end

against the elastic force of the coil spring 104 so as

to allow the first engaging section 133 to engage the

edge of the side hole 125. The coil spring 104 is

25 maintained in a compressed state.

[3-A} After attaching the cap 122 to the housing

main body 121, the suction plunger 105 is pushed toward



shift restriction nechanism 210a. FIG 37 shows a state in which the‘é%ﬂpk 2002
range fromthe first position to the second position is snmall, and FIG 38
shows a state in which the shift range fromthe first position 25 to the
second position is large. Here, the position of the adjustnent nechanism

210 in the length direction is determ ned by the position of the protruding
menber ~6J UL 2002 - 71 212b of the ggnnecting section 212 inside the
hel i cal groove 210d of the adjustnent nmechani sm 210, which is given by
axially rotating the adjustnent nechanism 210. In other words, distance X

is adjusted an t i ially rotating the adjustnment nmechani sm
210. Nbreover,d%ﬁg ?%ﬁ}%ﬁﬁngggégg§igbﬁoﬁiaF?chggfﬁ§s°théhPeFéﬂﬂonship

between the re : 2.0 o] ip.t Lnn face of, the adjust nment,
nmechani sm 210 gﬁ%§%ﬁ% ??éi%geg?o??ugﬁéﬁa2§é% ?%anPseBPS@é&giﬁeFﬁ on

connecting 10 Sessies @dgager ensPegili 62l Lye E?Eleeﬁ%%' ‘;Zaidtihr el sed

that the difference in positions of "the helical groove i a

| engt h directicxpﬁ&nqhBO@diysﬁggﬂﬁaﬂﬁgaaphsththghggddgEB@Egnce bet ween
the state having a | arge range fromthe first position 15 to the second
position3and the stale bhvsngtatepabrepapg€ibhomolrhenti k%t cRasigtion to the
second position) is set at 1 nm and that five recesses 210e are forned in
the inner face @perelcnoustoethe nechfacen218 Vivhingquabyi AECE¥AbI obwi t h
45-degree intervals around the 20 central axis in the length direction of
the sticking toote®2®F3G. 18) this case, distance X can be adjusted by 0.25 mm
for each step. Mreover, if it is supposed that the difference in positions
of the helical groove*2ibdd AhterethRi bipl endt Afdthectiapn18R hhe adenst ment
25 mechanism 210 (the difference between the state having a | arge range
fromthe first 9D PP e sTeBRRC0Rf t # ohiwkdgt hedgt auehhasi hpea smal |
range fﬁ%n1the‘fi£~6 JUL 2002 - 72 first fosition to the second position)
is set at 1 mm>- AP NP rettR seRe o5hRCer 1P oPPERgi RainEainadr inags of the
adj ust ment nmechani < itions with respective angles of 0 degree,
18 degrees, 54 2%?%%%%Q%%%5§8%ég$%%s?p%ﬁﬂtﬁ%ﬁ B%gF%%s}BgiéﬁaﬁEﬁsieean be
adj ust ed not at i . m val ues_such as 0.1
nm 0.2 mm 0.éuﬁﬂyg#ﬁﬁ%%éﬁqgﬁﬁ%kéﬁgr%%l$§e%&%fe?aggg’ ghﬁrBE?ﬁﬁlﬁgnark
210f on the unimsgsded gpprid i nfirmation
of a set value that is ?%:ﬁiqgﬁfﬁgﬁiﬁqﬁﬁs%ﬁﬁtg%#%?%%%%ggﬁ%%gaﬁ?sﬁ$é1o. The

connecting sectfiost2hgagiMefaiablon PIoYiEeeh WAD 88§06t ¥Re0E 14BN e slits
212a that extend in the length direction. The installation of the slits

212a 15 l¥akes iHolmosKidlis thimccepil@agh@iorti on that occurs inside the

adj ust mrent mechani sm 210 when the stopper side shift restriction nechanism
251 and the adjust méfhemethanesgagenenshoftthestireti eAgARERgNE8aL248a come
into contact with each other. Wth this 20 arrangenent, it is possible to
reduce vibratidmd h@s ke’ srekeased entlie et} uspuirgof04 hehsthckasg t ool
201 when the stopper-side shift restriction nechanism 251 and the

adj ust nent - mec PEfS AYCIRIESIRG t15 st kowed ore rextemd shy 210a ebastiat o

contact with egach other.
%%rce,(%hereby making the sticking plunger 103 shift

20 toward the tip end and the sticking needle 112 protrude
from the tip opening 122a so as to stick the surface of
the living body (see FIG. 9).
At this time, the protruding portion 134 comes
into contact with the stopper 129, thereby restricting
25 the shift of the sticking plunger 103 toward the tip
end; thus, it is possible to ensure a constant depth of -

the sticking operation by the sticking needle 112 onto



. . . 16 JuL 2002
25 Therefore, it becones possible to prevent an accidental separation of

the sticking tool 201 fromthe hand of the operator by the vibration,
trenmbling during the 1 6 JUL 2002 - 73 sticking operation and
unnecessary pain being given to the person whose body fluids are sanpl ed.
Mor eover, the adjustnent nmechani sm 210 is connected through the connecting
section 212 so 5 that the connection of té® adjustnent nechanism 210 is
made with a space 213 between the outer face of the adjustnment nmechani sm
210 fromat least the vicinity of the adjustnent-nechani smside shift

restriction negﬁgngggggégao£oatffviﬁ $@Q¥and the inner face of the 10
bl'e

housi ng. The space nmakes 1t poss 0 accept a distortion that occurs

outsi de the adjUStUEP%ePEEHé“E§Egﬁgg?nﬁﬁér59§oﬁtﬁQE?Bééhﬁﬁa&QiE%tthe

restriction mechani sm 251 and t st ment - mechani sm si de sh
restriction 15 ¢eskangsheddfa CoMontd OtkONs@ctadb tHr eaci PLAg body it h this
arrangenent, in the sanme nmanner as the installation of the slits 212a in
the connectingtlsectodh 232ing Uescis bestaboye tdtits PPSGikAE Léengeruce
vibration that occurs in the entire structure of the sticking 20 tool 201
when t hes st oppehrgude dampingesdvernenios, necdasi sok2Hd anddlbell? is

adj ust nent - nechani smside shift restriction nechanism 210a cone into
contact with epehledhent Thetkéoserfacepetobee hbbgindlleody andvehored
acci dental separation of the sticking tool 201 fromthe 25 hand of the
operator by thEnvibeabreningr &0d| (982 dUFFngl®he sinckhhg Baerar; okhand
unnecessary pain_being given to the person whose body fluids are sanpl ed.
~ g Ju. 2002 stygkingqgneedhal 12 L SeFE9ned aFRtdf BREtFBNPYIBEUGRI ch s

irtually id i cal he i di t f the h j 202 i f bl
Attached to t NEFal) BRPrENe MBERLATSHIBR0E (HRS, B botoREeopbsthbl o to
iall tate.t dj t t hani 210 stabl ith,t
S1a 1M Che. prectbE AL RREFERrop et hERhott hy SeatibhEsts fdhg thePace
ot rudi ng’ nenfar SEaHH B BECEREbRSbLEEY hRE PR Rk SHARFCotE, Tofd °
attached to eijher PBepREvLAE LoREAGISAS OhobiEnloNshIgnZP2sapdiyhe out er

face of the adjustnment nmechanism 210 and a cal grodve corresponding to
the helical grgevecelOd is forned in the other so that the position of the
15 adj ustnent nmechani sm 210 is adjusted by axially rotating the adjustnent
mechanism It is prebengbl ghta,i agtakl thecapgdgémentt b€ thp €adsef the
housi ng 202. This fornms a structure in which the sticking needle 211 is not
al l owedl5o 20 pngtgiudg eatside 1B3 bap bbhen tbkepbadgeth208peettions

| ocated at the first position, thereby making it possible to prevent the
sticki ng needl Bugtenf 8 &pr fnedberyphahedngthteehgndeoentheff thger. The
installation nmethod of the cap 214 and_the housing 202 25 is not

particul arly | FRFPEE, eRAEIANGnERCEACRetRBdWARE BhecFédenhohet héd B§ using
threads are listed so as to allow easy renoval. Here, an opening 214a is
formed in 16Y§UP35682 - 75 the contact face to the surface of a living

body of the When the engagement of the second engaging section

20 155 has been released, the coil spring which has been
in an extended state is allowed to shrink by its
elastic force, thereby allowing the suction plunger 105
to slide toward the base end. Thus, the space 110
inside the housing 102 is increased in its volume, and

25 gradually reduced in its pressure so that blood is
sucked out through the portion that has been stuck. 1In

other words, as compared with the case in which no



cap 214, and its dianmeter is set in the range of not less than 1 m%elc')mho%wz
nore than 10 mm and nore preferably in the range of not less than 1 nmto
not 5 nore than 6 mm so as to carry out the sticking operation without
limting the portion to be stuck. Mreover, the cap may have anot her
structure as indicated by a cap 214b whose cross-sectional view of the tip
portion is shown in FIG 39. The cap 214b 49 houses a | ancet 204b which can
slide inside thereof and to which a sticking needle 241b is connected. The
cap 214b mekes it possible to connect the other end of the lancet 204 to

the pl unger 20% whofed frdih 2 1D d oo £RICH Elkd fod e holipLRG, 202D: ¢ hus,

the sanme 15 application as describ In an e i on application
of the present g0l g hafudy 1t e dined pedeinis gyabhable c4n the
present enbodinent, it is preferable to respectively provide an axi al
direction groowidian it f sesod ateqwirddei Moasingreteimad a
trenbl epreventing protrusion 231 on the plunger 203. The trenbl e-preventing
protrusion 231 shiftBexd pnghe heimkhah preestrentgrbevapglledotbhahet he
plunger 203 is allowed to nmove only in the axial direction in a 25 stable
manner WSt hout gpageh| Iy bn the epemation af ovheli section; plhegefot@S this
al lows the sticking needle 241 to stick at an accurate position. 16 JUL
2002 - 76 The ifatRreALalky t9RL Afo\aopeer ionedly ond®? tvelg wakhs are not
particularly limted, and they are appropriately selected fromhard
plastics, metal%eSRRTE 1RvRratNRSPIREHRFCTIIER - | eBRES (RRKRS | Htng face
of 5 the plunger Zoqrﬁgainst the inner face of the hogsig% 302 or,at | east
the sliding fad®%it HRORIHED P RPFHhsAn tFRebingerbberd reapired
preferable to use a material, such as a thernopl astic el astoner and rubber,
whi ch can mai nt=t P tHESY iy face in an air-sealed 10 state. By providing
the air-gpal ed stateys afLec, aving,pressed Lhe LERcRIfqoLobhe ) BONS! phe202
ody e o] hé

onto the surface of a lrving and- stuck surtac 1'Vi ng body

with the stickigg nesglerdddss WEH [HPe L 10°Eed03: Lon! ERUERETShEOM The

second position to the Tirst 35 position, a space Inside the housing 202,
fornmed by the plumpeis 298,208 dtherted £oe ?ﬁﬁ&?dt@ytﬁgesﬁﬂéiﬁﬁﬁ of a living
body, is brought to a reduced-pressure state so that the surface of the
living body is spekedicng boelyaftet dshé osbecranyl efensticht eehevekyraycked.
Mor eover, 20 a suction neans may be prelimnarily provided so that the
space i nsi de thet hbsispogs 20Pe foraedidythdeppssibgelifP3thad the tip end
seal ed by the surface of a living body, is brought to a reduced-pressure
state, thHereby smkfacetdt auliwtegdpodyie(thei pgrbbdy thekl hpat beehe 25
housi ng 202. Then, the swelled surface may be stuck with the sticking
needl e 241 so aStyekkfseellvelye stektBedy s 4PASPE¥ECBESsARPI pgotrudes -~
2002 _ ~~ _In the, ¢gase when the suction process is carried oyt aLter t he
sti cking operat+%ﬁ1€% the SLPfeReNERIali?er ngaBedpny GpGﬁeHﬁyeHEHF oPft he

pl unger 203 to the second position, the space ipside.the, hoysing 202, 5
forned by the p§€h§%+n§0§e ﬂﬂdtﬂep¥?§e5nﬁgzﬁﬁreaﬁﬁ§ tfRe %ErBEEBHSF a |iving

body, d h . iti Ki h i cki
‘noperable. ForPChTsoHeatantr PrORE Bherar Rr 6oRec  Re: a1 BE 5 EREuPRERTI onal
val ve, syeh as a duc il | K8l ¥gocbReehblet: 10,1 A NBUSEA 402 duie pl unger

203, or e cap 214, ‘SO as ease the air inside the housing

causing the posit, o h I 2p10r synot to all ow
the outer air tﬁi?V§3??§§§§§ eQE%Es?%% gggeﬁgg?gg%g %Aducggcgrgssure. 15

Next, an expl anai h@Nt¥hbbubeopb¥80ibh EBeaaﬁﬂhhﬁabiEQ,OEthéth%&@Ut
enbodi nent. First, the operator renpoves the protection cover 211, and sets

the second posiseeoing the pivsgepradBsdudihg pamreebn2@45andnthehst opper 205
which allows to suck a m ni nrum anount
second protruding section 185b to have the same heights
25 and releasing the engagements of the first engaging

section 133 and the second engaging section 155 at the

same time.



20 of body fluids such as blood required for an inspection, that 1§,“#h@mz
shift distance of the sticking needle 241. Thus, it becones possible to
reduce a pain acconpanying the sticking operation to a m ninum /|l evel

requi red. Once the adjustnent nmechani sm 210 has been set, it 25 is not
necessary to frequently reset the setting;, therefore, the use of the
protection cover 11 nmakes it possible te p#event the sticking needle from
bei ng 16 ~u~ 2002 _ 7s _ stuck deeper due to an erroneous change in the
dept h of sticking, erroneous blood sanpling, and other m soperations. Next,

the lancet 204 havinggLRe stieCkiRdtRgedl 24% .52 P end
of the plunger 203, gﬁd ?he p|u%8efﬂgogl393ﬁ ?ﬁekﬁgn%Q?Qgﬁﬁ %@F%%ﬁgﬁ“

thereto is pushed dexerdoéheabsde, chfleapgakbashirkherekast 5pakar ¢¢oofist he
sticking-use spring 206 so that t he stoppi ng section 207 is engaged by the
edge of the engagtngedGcedcsuoni@D8nthy thkestbi, MEort BRampileki ng-use spring
206 is maintained in a conpressed state. Thus, preparation for the sticking
operation onto sépasatfiaveodfthel tipngnbdody khecoapl akedfgsmetheG 26).
Then, the opening 214a of the tip end of the cap 15 214 is pressed onto the
surface di a |isuwn§agedgfsachiugnghboflyngéhet spctand pherstdppi agnsbet i on
207 protruding fromthe engagi ng section 208 is pressed. This releases the
engagenent bet wegAlRheas¥épRi A¥tsecti on 207 and the engagi ng section 208,
and the 20 sticking-use spring_206, which has been conpressed, extends with
its elastic force soMPRSt SPRELHLGARGEY 268 SuShilrPe® Mo@&Td 108 ifi p end,

th ticki Le 241 t . t i 214 f th 214, d

(he sLicking negl ¢ 241, Buotougs [Lomble,cPenl g 2leg,of L cap 210, an
FIG 27). hj i t 20 lid i i the h i 202

(ec FLS 200 fhebiba {6950 DR aRRSELZRR. A £o8pb0o45, bUEoBAY™' 19,202

2002 7 LSm. 25 ; I t itth th

2002 - o8- e SOROARRACAEL L S50RRCRSE0R GUTERCLNLD, CRR! ettt the

adj ust ment nmechapisy; 440 t t shi.ft leu r 3 d the
tipendis 5 reggﬁig%gé;h?%ﬁs?géﬁegggp?hgofggt%@Ei%5 Egetﬁégsg?gmﬁﬁg needl e

241 of the | ancgteg84doBheot BReSHU-EEEObFALthkV1RGiRgd¥oly aditHSkad to a
predeterm ned depth. After the sticking operation of the sticking needle
241 onto the suspace 0iotbeihpvingahodyr-thalst ekhang;usbet@aspeirngthes
returns to its natural |ength through danpi ng novenents, and the sticking
needl e i s drawnopeoattihe buttaveléf tiksepressed,baterabyd sedeeding the
housi ng 202 (see FIG 28). As described above, the sticking tool 201 is 15
desi gnedl®o t haenghgemgntepf20hedsesondt epgauinde skegionhd Sopeni Bazlda of
the tip end of the cap 214 except that it is used for the stickin
operation; ther&P8r&Pafre 140padssPEradhd predereduredsPrersigenssdrte fPom
erroneously hurt the skig, tc., hp ﬁr vent contagion, 20 etc,, and also to
brovide a hi ghl §5s&PeSHE BLOOH EREEHETS E85pEP 38 a ThaEn b o3 PR ment
mechani sm the sticking operation can be perfornmed onto the predeterm ned
sti cking positi8 Uit h hi gh reproducibility. The sticking tool of the
present invention is 25 provided.wth the hanji.sm f Qr._adj ust.i t he depth
I% Rk \étl%%é\ﬂgo&socﬂhelr@% iy ar}'tl&rget gche %Iut%ﬁ:elo

of sticking by the |ancet;” this set ept h of
sticking,gui tabhg, [0k, 08t 3hll RYe? STiRWIHY prhnGetVs 030%ze
independently provided, it is possible to eliminate the
necessity of re-sticking the surface of a living body
upon carrying out such a re-suction operation, and
consequently to ensure a highly safe device.
25 Additionally, the present operation can be repeated as

many times as desired.

[7-A] After the above-mentioned operation [5-A]



- 80 anount of blood required for an inspection, and nmakes it poss{ Bl il @02
reduce a pai n acconpanying the sticking operation to a mninmum | evel
required. Additional advantages and nodifications will 5 readily occur to
those skilled in the art. Therefore, the invention in its broader aspects

is not limted to the specific details and representative enbodi nrents shown
and described herein. Accordingly, variousggodifications may be nade

wi t hout departing fromthe 10 spirit or scope of the general inventive
concept as defined by the appended clains and their equival ents. 16 JUL

2002 - 81 CLA -2y bagys £ 1441 d, i t] devi cge, jch sticks~ Ki

as to obtain ad'f\%pn[tla6 aAﬁo'unt %% %%éﬁ%&égﬁfﬁgéﬁrggh#ﬁai” d:’-gntssaofS ;Reso
body £l ui ds. € ( ( Y et Poki

having & Sticking moams e SRS O Jun a7 ORE oBTra S o B EheR: 4850t

the casing; suds gremans whihi a6y éld|S8SEnP4h 091 pa agage | nsi de
the casing in a reduced-pressure state; 10 reduced-pressure refeasing neans

for releasing tdﬂntqnﬂxwithﬂthﬁtdurizﬁéruﬁfiﬁénlfﬁiﬁﬁdﬂééﬂtpr@ﬁ§Ere state;
a chip which is detachably attached to the opening of the casing, and

provi ded i t h tastowmpere fair - drsoirg nealve boTlyed | sipels bAatqhayerheen
sucked by the suction neans; neasuring neans for neasuring ingredients of

t he body fl ui dPRSALIRNAL Eeimaiple ksl dgsdhibdédsdb@paperandandhaOoditsp! ay
means for displaying results of neasurenments nmade by the measuring nmeans,
the di splay nedhs b‘fghw piteedfvh spRce okl orhodugh suné dset bbnt he casi ng,
wherein the sticking nmeans, the suction neans and 25 the neasuring neans
are installed MY Jtr}%r}'toéﬁsngl;a?arﬂi@\ﬁe&%d rtRehectedoriedo prebsuebastieasi ng

means member 172 and the side hole 126 so that the pressure
10 of the space 110 is returned to the atmospheric
pressure (see FIG. 11).

In this case, the portion of the outer air flow is
considerably apart from the blood on the portion that
has been stuck, and the flow of the outer air is not so

15 rapid; therefore, no scattering occurs in the blood on
the portion that has been stuck.

[8-A] When it is confirmed that the sense of
being sucked has disappeared from the periphery of the
portion that has been stuck on the surface of a living

20 body and that the pressure of the space 110 has been
returned to the atmospheric pressure, the sticking tool
101A is removed from the surface of a living body, and
the blood on the portion that has been stuck is sampled.
This sampling of blood may be carried out, for example,

25 by directly supplying the blood onto test paper or
sucking the blood through a fine tube so as to supply

it to test paper.



~ s JUL 2002 - 82 is provided with a vent hole which allows the if$§i dél 2002
the outside of the casing to communi cate with each other and an openi ng and
cl osing neans for opening and closing the vent hole .. 5 2. The body-fluid
i nspection device according to claim11, further conprising evacuati on neans
whi ch, when the casing becones a pressurized state at the tinme of sticking,
rel eases an anmount of air correspondi ng_togfhhe_excessive pressure. 10 ~ 3.
The body-fluid inspection device according to claim2, wherein the opening
and cl osing neans conpri ses a wedge nenber, the evacuation neans is
constituted by a non?Iggurq4v% ve tggé is_installed in the vent hole so as
to stop a force directed into tHePE ¢dsPKg CIRG SrREKERGE ImSrider vakrews

the non-return gﬁgger%?gﬁgagggggdsﬂgg éhg%ggaigwégﬁﬁ%g% nghgkrection. 4.

The body-fluid inspec evi ce according €conpri si ng

connecting. meanstpeRYhgodoun( beacgaly BERRE! 1hO0nEIBRCCLL AT AT C7i g and

the 20 "chip in an air-seal ed state, t%g connect1 ng néa talled

in the opening ohrbhghcasi age &rodbesbedyohhti ¢;LRsSPERLLO j cordi ng
to claim1, further conprising body-fluid guidelneansﬁ%grgagﬁékﬁgvéﬁ% body

fluids that havehbeea stickeduraltbgaRbleest aape&rbye@éeghhgr MeRRENOMENON,
the body-fluid guide nmeans being installed in the chip. 6, The body-fluid
i nspection device ac&bedfrdlowinglBedbrip@adn- wd31l alistusd, af YEibRing
conprising release neans for renoving the chip, the rel ease neans being
installed at thecepehPhB shovheivathege draFhagbobyséiuigohnapseihen device
according to 5 claiml, wherein the sticking neans conprises adjusting
nmeans for adjustifBSt fhECHephd @boversRhhyongdt heiskiogi hgohekdl®, gndThe
body-fluid inspectﬁon devi ce according to claim1, which conprises:
with respect to the same operations, the description
10 thereof is omitted. Here, in FIGS. 14 through 17, upon
explanation, the upper side is referred to as "base
end", and the lower side is referred to as "tip end".
The sticking tool 101B is provided with an air-
releasing means which is automatically operated in
15 accordance with the shift of the suction plunger 105
toward the base end.
The plunger 105 in the sticking tool 101B is
provided with an inner space (vent path) 156 that
penetrates from its base end to its tip end. Moreover,
20 a flange 157 is formed at a position on the base end
side from the air-releasing valve 109 of the suction
plunger 105, and the tip end of the coil spring 106 is
secured to the flange 157.

The air-releasing valve (air-releasing means)

25 109 is installed in the suction plunger 105. As
illustrated in FIGS. 18 through 21, the air-releasing

valve 109 is constituted by an operation member 191
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10 a housing having an opening at the tip end thereof; sticking ns
including a sticking plunger that is allowed to shift toward the tip end
i nside the housing with the sticking needle being attached thereto, 15 and
a first pressing neans for pressing the sticking plunger toward the tip
end; suction neans including a suction plunger that is provided with a seal
menber having an air-sealed property and tggat brings~the housing to a
reduced 20 pressure state upon shifting toward the base end, and a second
pressi ng neans for pressing the suction plunger toward the base end;

air-rel easing ans far rel easing.t housi whigh is in a

r educed- pr essug‘gwé‘flgt &M IR ﬁ‘ﬁ&?&%’i éés’fg%ﬁeeéélﬁré;"%%pfe?% it means
for carrying o at _| t i cki process t he sticki needl e and a
1 6 JUL 2002 -lé X1 Sr %%s%ulr Zn-e?ntebﬁf}éil@gz |f)sre§cuers?sd %Osiodbe t%‘fr?o{}%rf?g by an

operation of tg%e ‘%tﬂogl”n@niﬂ&e_rl’s 153&&{3%5%\{34@/ Hcf{br?{ghlltg?’ g{aq,eirn%rﬁ’a&% e sane

tinme. 9, The b -fluird I nspection device accor clal I ch

conprises: a hquaighg 1v@d .NY ahRREHIWE i&n tha d 135 et diead snsti cking
means including a sticking plunger that is allowed to shift toward the tip

end insi ge theothdiowsidn®d vithe dprEt idd Renradl 1 beidn af tachad dder et o,
and a first pressing neans for pressing the sticking plunger toward the tip
end; suction nedoegpd nollkdiizg forset iion fHaungsrd tgwdticn prond ded with a seal
menber having an air-seal ed
The seal member 192 is made of an elastic material
as described earlier, and a vent path 192a having a
narrow-diameter section is formed in the center thereof.
10 As illustrated in FIG. 18, the upper end of the vent
path 192a communicates with an inner space 156 formed
in the suction plunger 105 on the base-end side from
the flange 157.
Furthermore, a fitting section 192b is formed in
15 the seal member 192, and the fitting section 192b is
fitted to one end of the operation member 191 and
fixedly bonded thereto. The portion of the seal member
192, which is opposite to the fitting section 192b with
the vent path 192a located in between, is secured to
20 the suction plunger 105, and is maintained in an
immovable state against the shift of the operation
member 191,
The tube body 193, which is inserted into the vent
path 192a, is provided with a small-diameter section
25 193a and a large-diameter section 193b, and a taper

section 193c that connects these sections. A vent

opening 193d which allows the inside and outside of the



15 property and that brings the housing to a reduced pressure statd8glh 2002
shifting toward the base end, and a second pressing neans for pressing the
suction plunger toward the base end; air-rel easing neans for releasing the
housi ng 20 which is in a reduced-pressure state to the atnospheric

pressure; and operation nmeans which carries out a sticking process by the
sticking needl e and a pressure-reduci ng-pragess inside the housing by an
operation of the 25 suction plunger, successively in this order or at the
same time, and then allows the housing to be released to the atnospheric

pressure. 1 6cudhd - 0] -flupld inspection device
according to claim1, i%%§c%%p$?§ﬂ§??ggﬁgu§?%§ favrngtasti psedermrat is

opened; a plungied tloe Wi agd ing t Leki 5_needl e extendi ng
toward the tip end is at?ﬁihed?ﬂfﬁ% g?éggerﬁggi%éggpggﬁéﬂeESrsﬁﬁﬁélPﬁside

t he housing; a k33dppaid cemdecd i fetbeohengsgengdedirgctinn of .t he plunger;
an adj ust nent nechani sm whi ch %%ﬂtacts ?he 1% sggp%ég;EEQ §°g¥ii§?ng-use

spring for shifqloqplYKndmﬁumﬁ,tm@ei@h@ﬁgﬁéc@néftQﬁes%QﬂgegaEH“?EQathe tip
end of the housing, the sticking-use spring being connected to € pl unger

or the stopper Wi s eienl awersngagl 92 sendiDtheéd RIOMGAed1i B LRguLNNEr
face of the housing; a stopping section is fornmed in at | east one of the
| ancet, the pl drRRED R tHeeast of t heest PRI N8 sendi PNGbeing, al | owed to
engage the engagingfaggtégglgg the large-diameter section 19
n 3b of the
tube body 193 is inserted into the inner space 156
formed inside the gasket 152 so that the inside of the
10 tube body 193 and the inner space 156 are allowed to
communicate with each other.
A fine flow-path 193e for ensuring a fine amount
of ventilation is formed inside the small-diameter
section 193a of the tube body 193. The fine flow-path
15 193e communicates with the vent path 192a.
Here, with respect to the constituent material of
the tube body 193, any of hard materials such as a hard
resin and a metal material, soft materials such as a
soft resin and elastic materials as described earlier,
20 may be applied; however, it is preferable to use hard
or soft resin materials.
Next, an explanation will be given of the
operation of the air-releasing valve 109.

As illustrated in FIG. 18 and FIG. 19, in a state

25 in which the head section 191a is not subjected to a

pressing force, the small-diameter section 193a and the

taper section 193c of the tube body 193 closely contact



20 as to stop the lancet, the plunger and the stopper at a first pb8idUlof2
and after the |l ancet, the plunger and the stopper have shifted toward the
tip end fromthe first position by the spring that is released fromthe
engagenent between the engaging section and the 25 stopping section, the
stopper cones into contact with the adjustnment nmechanismso that the shift
of the lancet, the plunger and the stopperso s-stopped at a 1 6 JUL 2002
86 second position. .A@A; % Asn, . A9. A. A% A

L. A&Y. A L. A& L. A& . A59. Ahl 9. A3 . AY9. A . AL3 . AL. An

L. ASL. A9. AU9. AQ, 48 of tne vent 199

. A9. ARL. AF9. AUFL Al Yl9mgAEh RENCAGTS AT PNy 1222 X AT KR e

AL, 79, 79, AL iS5 & eyl 110 A0 s 6. ALT . AL
A An. Al A ALy. AC A . A Al A AU, AMKE Ay. AGR A Ay. A . A37 0&h% dmsOv3 |

:r {{val gb] X] calwsd catlexid ] cajread Qﬂ]&ﬂ&sﬁﬂiﬁ’ea]v@itcﬁipéhcrﬂ}ﬂpﬁj&a] cajcajcalc
a] ca]ca]ca]ca]ca]ca]calcalUc:a]c:a]cTa]ca!{ ()
~J<s#W pq| wr nhc&al]ﬂm]mzﬁtmd@a]ma]majma]m]mﬁim]s;&]@ﬁ Qfae] caea) ca) cal cal ca
U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! CzQQ
Bs>l O} xsridi d_Z] ]\]Jaal]wfa;]l:)a]sian]&ﬂaqerch]ﬁzaqrma]m]aaa:] dd|aa] (a)] sotad =] ioa|wdeilada) cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca! & " Q ?BKQ+HR} | w mhc”Y] ] ca] ca] ca] ca]
ca] ca] ca] ca] ca]thg cﬁai]lc-al]%laqi‘z%ﬂ]r@l)]acla]&:al]%]f’@@] dze]&ra]@a]&m})ca] ditdwm) ca) cal ca
]ca]calca]ca! GI,_. D w " 2#) ##t#. $ $PSW8N &
U cal cal cal fﬁkw?a%] [ 24 o2 cal o C]?&E&%?Héﬁ%??ﬁl%ﬁ?’?‘%%?m st

ca] ca] ca] ca calcal]c u *OXE KK

+D+J++++, 7, | wr YE} %]a?i‘]a]'t‘ii]‘(% t(?a"f:‘at]l'c %Fa!} ke cal ca
}/C?%)gg%)ﬁg%)gg] Cail aclugall 1?}‘1 v?]pca%:]h al]9c3ae, "tHid Harcﬁi _élves yany #U

121 13} xgi d zu]f%} %}lcf,]gga,]@]ﬁealsgaqcceglﬁaaccaacaalrceaa&@g&agfeagscacal cal ¢

a] ca] ca] cal ca] ca ca]

]203] (233]2(2:2]E§g]32a] ca] ca ca] ca mgﬁfcaﬁaﬁﬂﬂdﬂ CLZ‘% %%”g]%%}gg] gg] gg

|617e738h8<9099}9@915 \Fe’?y smal
\Y

] Ca] ca] ca] ca] ca] ca] cacal tag ead€ad cap crica] 26 £ad CRlcal 28] CahyR 72?1 @x@AATB
BBB CTCCCCD7 Dn DDDDDEEEFGG

HHhJj J} xsni d_Y] pkesg g cihoeg coy cadish] od] ton ] tdad andaxh|wed cirdiea] ThY ced cal caj ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca!jJIpJud| JIIILLMUNOOPPPCPQRTTTUUUUU*
V- WW( VIFupkT a\ Ve alebt cap celie ad o Tad c o} fow | 0] e aj et} ] 3] cb§ g} Lrgdal] ca
caU] ca] ca] ca] cajca]calcalc %ca] ca) cal ca] ca'rch\Z VN XXXY=YYYZZZ)ZZZZ&[ 3[ . [ 4\ H
] WAAA) 0 abedRshin® §3Re cdi veg ek a3 e al o] il bl & ad @@l £ ch) Hd c%f]@a] calc

a] ca] ca] caj ca] ca] ca] cajcalc ]1ca] cal ca] ca] ca] ca] ca! cdf 8f <f Ef Lf
gXg. hi h5i mi H {j ? @rmed sO that the véent path 193a is expanded. Thus,

]“;]](”}“Lg]%%?‘ga] Eof o o L B Cr R S R o
a]lgﬁ] caj ca]bca] ca]“\'c{af%%xm%é#%ﬁ] %%‘]%qac}’rcaigg'} %C‘g}%a{)“c%%c%%? f% ‘H{% %| |} ~G
[ cal cal caf cal cal AT el Sa0) Ch) caf cartar tar™) POl EFTVT iR e cal cal cal ¢

"Q‘L]C ?;‘L&] a]C ;?]C ¢ ﬁ] ngl aeéc%caﬂem £Rd C@éﬁ@] SPdkp gl ¢l cad caperdgal sakcateal cal
{valfa\Wca] ca] sﬁtﬂzﬁailzﬁalﬁé] 5@%%&9@&@%@%&?&@6& o9l £al spdsadisal cahea) cal c
a)J ca] ca] ca] ca] ca] ca] ca] ca] calU] ca] cal

AMI4L- aQ) CvF| } x8hediZhekcepaatcal 5a] £8] €he créspdcel ca] endsapcathal aateal cal
caj] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]ca]ca] ca!l 4eyHvr4a{vql gb] X]] ca] ca] ca
] ca] ca] ca] cal] cagtahshhgayadyealtd] and cal tabed] ta] cajwahiapta] eatba] ca] ca] c
a] ca] ca] cal] ca] cal

ByWzZcj De?3 xEpD| aaahco¥hekchhralgh] thécudnh] patlbal 3¢ ca]:ha] cahtappahényical ca
] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Dk5i ~"0_r } $&18h;

r| wnmhc”Y]]] ca] ¢aBdapod] th]aca]lea]iea@f.ca]lea]:cbe]! chddy] t3capchhat] 8akca] cal ca
] ca] ca] ca] ca]ca]ca]ca]ca]ca]calcajcalr; N

BOO\ ¢’ Ka| wr mhc ¥LpVcafcayaalelleal] cbl]l@a] thecajrarebdpaaing] valva) ¢8Pca®) cajc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 9m



([ By! & =R{ vpkfa\ W ca] ca] ca] ca] caV] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] c1a? cJa']Lc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! R)a6q}La,** @D | wnmhc~X] U] ca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]

ca] ca] ca]ca]ca] ca]cal! *Z$XM 1: A 7H w mhc”Y] U] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]

ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal H'V

I Qo ; 1

rJ| I{<| wr rrhc"Y] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] (?a] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caI AoOr7>kg| val gb] X] ] ca] cal ca] ca] ca] cau

U cal car )\ 0ROV, & SSC s mhe kLT Cal EAT a1 28] SAFLE) O] EUP. AFKPoaTOn] cal cal ¢

a] ca] ca] cal] cal gatcajenrkca c c a c
@%P Lz|&ﬁnhlAY]]]%a]%a]%a]%S?Lg?%a?%g?%a?gg]% gﬁca?k%%cafghfggfggl@g]ca]c
a] cal] ca] ca] calaatcw$cahcrfgal gglcalcaljcal ", 3 Bt He- <K
|mwnhcAY]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] 9hpo" abkchapeslitg! foZéehAV'a¥piieBRto the hea
{val gb] X] ] ca] ca] ca] ca] ca] c$a] ca] ca] ca] ca] ca] ca a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca] ] ca] cagehipral B4e) cafcaprave8sELXbvELR] member 192 is
##F#A########{vqkfa\cha]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]caLﬁ%%]E%?@a}@a}éa]@a}gapea]§hpanhsabhaW#)$ﬁ$$d@MM&@&u&&& 9'n'
"CCKCCC((()) * >+ +q+++| mmnhcAY]]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]
ca]ca]ca]ca]ca]%%?ca}%a?ﬁa]&ﬁ]EﬁfEaféaycéPcaFcareaP&a]oglin a state in
M z- é0051T1111g2222@8 [ 33| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]%%]%%] %Tc%]faf% fealed] valyealld) ¢a) aapén] edpeafical cal cal ca
I3333y4445|5|555 6, 6¥R8a7r.888
' B: o zupkfa\V]ca]ca Tcﬁ]Eﬁ?Sﬁf&B?cXF&XB]&QPCS@FEafeayeﬁ]é&]éa]ca]ca]ca]

ol e eneLast ol el ey fé%m?ca] EEPERFEAFES) EhpE8) 8] ca
1 #JJ
KL MNP M R RNET e Tty o BEb ot DR HRER e BRYA P ERUP ST BR] cal cal ca
i:a] i:a] f:g]Rgg] calaed €pds ap Leb§at cob s ot 6ok £Al E%C@lﬁa&ﬁé Jcralglgel gpl.cal calca
calca
TI TTTU? Ur UWUMVMBMAWARBKEDNIRK XS VE e Z67222% | ve npea YA b sal calcalgalcal cal cal ¢
a] ca] caU] ca] ca] ca] ca] cal ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca]
cal [ E[\ Q\\\] WwWd#d4 /lwhen " thabgpacgcneadbef bhghdhe upkial Y] sabl 68} ¢akga] cal
ca] ca] ca] caU] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cd’ca! hhiataganyi gl thOnaimBreheastog pea 58ss109 e ghg Xt ] 69dgat ga] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal] calt lﬁmm NyHyyELGz {18 }andiF IRU| WP rhethé | dta] tas tdad ceheal ca]
ca] ca] ca] ca] ca] caa] ca] ca] calcalc 1caU] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca
]ca]calFUV]er externally released through the fine flow-

08F~
| cal call cal ca] 4y a] EhftatEaria *lc@?f} %a]ca AL nhbt 544 cal ca) ca) cal
caj cal cal ca] cal ;g]caﬂgﬂﬁélﬁglfgl sahoglse] erhgal cahegleahgalegl gpletale

LR, 09@hur mhe” did el el edal o eal oal eal opl eal sal eal go] £7 oo eaf g ggl oal ca

] ca] ca] ca] ca] ca] caJ ca ca] ca a] ca
| mheh
e oot o] Lk ke a2l il el algal ephe gl sel onl cpbogl egl ool ool
a] ca] ca] ca] ca] eal wplwalpal el cabrad cale ad e £l gl ey &2 £6d cal cal ealgal cal c
a) ca] ca] ca] ca] ca! EZ5g;
Ul V. Fy| wr mhc Y]ddweald e i ise6d & ad i ] £rid cﬁ@@p@d@f&@%&@d ced Rl &£ €)d cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 2n?
Ul V. Fy| wr mhe Y]Heash ] sead teisdre & S omgdroed Cﬁlw}@@rl&ed@a}ml cele ad radealgal cal
ca] cal ca]sca] ca] caUl ca] ca]ca]ca]ca]ca]calca &h}[<
"109& (B3 &" 10%Are (l)leiﬂﬁ&mw(m&adés) -the'ddVi(l$ed )F¥G. 16), the
gl0¥8S& () -%0%&' ()-dEy -!109%& () - %r109%&' () - f#f
10%&' () - LF10%&'shan@inDoiiqs - I0vE  )pedlied nodeG; & 10é &dltdr 1dxkild (to -
10: F109%&' ()-48@ 10%&' () - 36y
109%& () - S/ 310%&h® hﬁsf@/dEhﬂtllQ}%l%X)oflO%@ gYctlidh X YngeACPAR, (BRA0W & () -
10% & 31
zsrdEan§)10% & ()-%910% & () -#t!110% & ()-110% & ()-"10%N & ()-10%n & ()-d @
dEnbC 4910% & ()-2F10% & ()- 1100 & ()- @TI0% & ()- - '10% & ()-
+gl0%n & ()-@u bC&10%& ()-',10%& ()-4 10\ 10\ 10\ :410% & ()-




810% & ()-6S 10% & ()- ~xJzX9bCY 16 JuL 200
+109%&' ()-!s@10%&' ()-!s@10%& ()-10%& ()-!x"10%& ()-!'i"10%x& ()-J<s"PB4 10
10 10! 810% ()-6 109%& ()- 310%& ()- 310%X& ()-!s--#10%}& ()-#WdAEPB4 10
19 109%& ()-1 :109%& ()-yl09%& ()- 10%& ()- 10%& ()-'109%& ()-CzdEPB4 10
110%& () - :109%& ()-10%& ()-10%& ()- " 10%& ()-10%& ()- QMEPB4 10 1
%1096& ()-#& 109%6& ()-"109%& ()- , 1096&5@)- -L@0%& ()-|109%& () - Q BJEPB4
10 196m' 109%%& ()-3 ,/ mOo%& ()-&L-1109%& ()-3 | +Y10%& ()- )10%& ()-
'F10%& ()-BsbC 10 10%1& ()-1094& () -' 109%4& ()- 105 105 105F :-10%& ()-F
8109%& () - >l dEbPeration member 191 is shifted in the same direction,
and the air-releasing valve 109 is opened based upon
the operational principle as described earlier.
Moreover, a step-gap section 121b is formed in the
5 inner face on the base-end side of the housing main
body 121, which is the side opposite to the slanting
face 121a. The step-gap section 121b engages the outer
circumferential portion on the base-end side of the
gasket 152 so as to restrict the shift of the suction
10 plunger 105 toward the base end.
The opening of the air-releasing valve 109, which
is made when the slanting face 191b passes through the
slanting face 12la, takes place immediately before the
gasket 152 is engaged by the step-gap section 121b,
15 that is, immediately before the suction plunger 105 has
arrived at the limit position of shift on the base-end
side.
The time that is taken from the release of the
engaging section 155 from the edge of the side hole 125
20 to the opening of the air-releasing valve 109 is set as
a time period that sufficiently allows an amount of
blood required to be sucked through the portion that
has been stuck by the sticking needle 112; and, for
example, this is preferably set in the range of 3 to
25 10 seconds. This time can be set appropriately by

selecting factors, such as the spring elasticity of the

coil spring 106, the sliding resistance of the seal
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ring 153 against the inner face of the housing main
body 121, the shift stroke of the suction plunger 105
and the installation position of the slanting face
12la. For example, the time can also be adjusted by

5 exchanging the coil spring 106 and/or the seal ring 153.

A stopper 129a with which the tip face of the

needle holder 131 comes into contact is formed in the
inner face of the tip end of the housing main body 121.
The stopper 129a is secured to the inner surface of the

10 housing main body 121, for example, by means of threads,
and can be adjusted in its position in the length
direction with respect to the housing main body 121 by
the amount of revolutions of the threads. 1In this
manner, the amount of protrusion of the sticking needle

15 112, that is, the depth of sticking into the surface of
a living body, can be adjusted depending on individual
differences in the person whose blood is to be sampled
(the subject) and differences in the portion to be
stuck.

20 Here, with respect to the threading structure (not
shown) of the stopper 129a to the housing main body 121,
for example, the gear structure of a micrometer may be
adopted. Moreover, it is preferable to adjust the
depth of sticking of the sticking needle 112 by the

25 unit of 0.1 mm or in a stepless manner.

Next, an explanation will be given of the

operation of each of the parts in carrying out the
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sticking operation by using the sticking tool 101B.
[1-B] The cap 122 is removed from the housing
main body 101B, and the lancet 111 having the sticking
needle 12 is attached to the needle holder 131 of the
5 sticking plunger 103.
Moreover, the position of the stopper 129a in
the length direction with respect to the housing main
body is adjusted so that the depth of sticking is
appropriately set in accordance with individual
10 differences in the person whose blood to be sample and
differences in the portion to be stuck. With respect
to the standard of the setting of the depth of sticking,
for example, it may be set at a depth of sticking that
allows to obtain a minimum amount of blood required for
15 measuring the blood-sugar value. Thus, it is possible
to reduce a pain accompanying the sticking operation to
a minimum level required.
Here, once the position of the stopper 129a has
been set, it is not necessary to reset it every time a
20 blood sampling is carried out; therefore, no time-
consuming process is required in the operation.
[2-B] the same as the aforementioned process
[2-A].
{3-B] the same as the aforementioned process
25 [3-A] (see FIG. 14).
[4-B] the same as the aforementioned process

[4-A] (see FIG. 15).
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[5-A) (see FIG. 16).
(6-B] When the suction plunger 105 is shifted
toward the base end and the slanting face 191b comes
5 into contact with the slanting face 121la, and is
allowed to slide thereon (see FIG. 16), the operation
member 191 is shifted in the same direction so that
the air-releasing valve 109 is opened based on the
operational principle as described earlier. Thus, the
10 outer air flows into the space 110 through the inner

spaces 156, thereby allowing the pressure of the space
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110 to return to the atmospheric pressure (see FIG. 17).

In this case, the portion of the outer air flow is
considerably apart from the blood on the portion that
15 has been stuck, and the flow of the outer air is not so
rapid; therefore, no scattering occurs in the blood on
the portion that has been stuck.
(7-B] If, in the middle of the suction operation
as described above, the pressure of the space 110 is
20 not reduced sufficiently due to, for example, separa-
tion of the tip end of the cap 122 from the surface of
a living body, the suction operation can be again
carried out.
More specifically, the suction plunger 105 is
25 shifted toward the tip end by pressing the handling
section 151 of the suction plunger 105, the second

engaging section 155 is again engaged by the edge of
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the side hole 125, and the tip end of the cap 122 is
pressed onto the surface of the living body with the
space 110 being in an air-sealed state in the same
manner as described earlier; thereafter, the operation
5 button 184 is pressed, thereby releasing the engagement
of the second engaging section 155 so that the space
110 is brought to a reduced-pressure state so as to
suck blood through the portion that has been stuck, and
the pressure of the space 110 is automatically returned
10 to the atmospheric pressure.

Here, when the suction plunger 105 is pressed and
shifted toward the tip end with the tip end of the cap
122 being pressed onto the surface of a living body,
the pressure in the space 110 is raised from the

15 atmospheric pressure, making a pressurized state in the
space 110, since the space 110 is tightly sealed.
However, since the air-releasing valve 109 also serves
as a relief valve as described earlier, air corre-
sponding to the excessive pressure is externally

20 released through the fine flow-path 193e of the tube
body 193.

In the sticking tool 101B, since the suction
plunger 105 and the sticking plunger 103 are
independently provided, it is possible to eliminate the

25 necessity of re-sticking the surface of a living body
upon carrying out such a re-suction operation, and

consequently to ensure a highly safe device.
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repeated as many times as desired.

[8-B] the same as the aforementioned process
[8-A].

5 In the sticking tool 101B, after the suction
process, the pressure inside the housing 102 is
automatically returned to the atmospheric pressure,
without the need for the operation of the person whose
blood is to be sampled (the subject), etc.; therefore,

10 it is possible to reduce dispersions in the amount of
sampled blood resulting from an erroneous judgement on
the timing for the return to the atmospheric pressure,
and also to prevent scattering of blood due to the fact
that the operator forgot to return the pressure to the

15 atmospheric pressure. Consequently, a more appropriate
blood inspection is available.

FIGS. 22 through 25 are cross~-sectional side views
that respectively show another embodiment of the
sticking tool of the present invention.

20 The following description will discuss a sticking
tool 101C shown in these drawings based upon distinc-
tions from the above-mentioned sticking tool 101A, and
with respect to the same operations, the description
thereof is omitted. Here, in FIGS. 22 through 25, upon

25 explanation, the upper side is referred to as "base

end", and the lower side is referred to as "tip end".

Merely by pressing the operation button 184, the
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in the space 110) and the releasing operation of the
5 space 110 to the atmospheric pressure in this order.

A branch path 194, which communicates with the
space 110, is formed in the side of the housing main
body 121. The branch path 194 is housed in the cover
181. The air-releasing valve (air-releasing means)

10 109 which is the same as that of the sticking tool 101B
is installed at the end of the branch path 194 in a
manner so as to seal (shield) the inside of the branch
path 194.

Moreover, a lever 184a is attached to the

15 operation button 184 in a manner so as to stick in a
direction orthogonal to the shifting direction of the
operation button 184. When the operation button 184
is pressed and shifted to the left in FIG. 22, the
engagements of the first engaging section 133 and the

20 second engaging section 155 are successively removed,
and the lever 184a is then allowed to contact the head
section 191a, thereby pressing the pressing member 191
in the same direction so that the air-releasing valve
109 is opened based on the operational principle as

25 described earlier (see FIG. 25).

Furthermore, the sticking tool 101C is provided

with the same stopper 129a as described earlier on the
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[2-C] the same as the aforementioned process
[2-A].
[3-C] the same as the aforementioned process
10 [3-A] (see FIG. 22).
(4-C] the same as the aforementioned process
[4-A]) (see FIG. 23).
[5-C]) the same as the aforementioned process
(5-A] (see FIG. 24).
15 [6-C] the same as the aforementioned process
[6-A].
[7-C] After the above-mentioned process [5-C] or
[5-C], when an appropriate amount of blood is confirmed
through the cap 122, the operation button 184 is
20 further pressed to the left in FIG. 25, with the tip
end of the cap 122 being in contact with the surface of
the living body. This allows the lever 184a to contact
the head section 19l1a, and the operation member 191 is
pressed and shifted in the same direction so that the
25 air-releasing valve 109 is opened based on the

operational principle as described earlier. Thus, the

outer air flows into the space 110 through the
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In this case, the portion of the outer air flow is
considerably apart from the blood on the portion that
has been stuck, and the flow of the outer air is not so
rapid; therefore, no scattering occurs in the blood on
the portion that has been stuck.

10 [8-C] the same as the aforementioned process
[8-A].

In the sticking tool 101C, merely by pressing the
operation button 184, it is possible to carry out the
sticking operation by the use of the sticking needle

15 112, the suction operation and reduction of the
pressure in the space 110 and the releasing operation
of the space 110 to the atmospheric pressure in this
order; this ensures superior operability.

The above descriptions have discussed the sticking

20 tools of the present invention based upon the respec-
tive embodiments illustrated by the drawings, however,
the present invention is not intended to be limited by
these, and, for example, the structure of each part may
be replaced by any structure capable of achieving the

25 same functions.

Moreover, the above descriptions have discussed

the case in which blood is sampled; however, the
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In accordance with the sticking tools of the
present invention that have been discussed referring to
FIGS. 8 through 25, the suction process is carried out
on the periphery of the portion that has been stuck so

10 as to accelerate the flow of body fluids (bleeding);
therefore, it is possible to ensure to obtain an amount
of body fluids required for an inspection, etc. quickly,
even if only a shallow sticking is made so as to reduce
pain.

15 Moreover, the mechanism for releasing the inside
of the housing so as to return the pressure to the
atmospheric pressure after the suction process is
provided; therefore, it is possible to prevent
scattering of the body fluids due to a rapid air flow

20 occurring in the proximity of the portion that has been
stuck. In particular, since such an air-releasing
operation is carried out without the need for the shift
of the sticking needle (coming close to the surface of
a living body), it is possible to prevent an erroneous

25 sticking recurring on the surface of the living body,
and consequently to provide a highly safe device.

Furthermore, the sticking operation and the
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the same time, and the air-releasing operation is then
carried out successively. These operations are
extremely simple, and it is possible to provide an
5 appropriate depth of sticking by the sticking needle,
and consequently to ensure an amount of body fluids
required merely by giving a minimum pain.
In particular, in the case when the mechanism for
adjusting the depth of sticking is installed, the depth

10 of sticking can be appropriately adjusted depending on
various conditions, such as individual differences and
differences in the portion to be stuck, and every time
a body-fluid sampling (blood sampling) operation is
performed, a constant depth of sticking is provided.

15 Moreover, preparation operations prior to use,
that is, operations for setting the sticking plunger
and suction plunger in an operative state, are simple
and easy; this is advantageous when the device is used
regularly or repeatedly.

20 Furthermore, since the sticking needle is designed
not to protrude from the tip opening except for the
sticking operation, it is possible to prevent accidents
such as an erroneous sticking; this ensures a highly
safe device. In addition, since the sticking needle is

25 not directly visible, it is possible to alleviate fear

of sticking.

In the case when the sticking direction of the
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sticking operation are made different from each other,
the force applied by the operation upon sticking is not
exerted on the surface of a living body; therefore, it
5 is possible to ensure a more stable sticking operation,
to achieve a depth of sticking as has been preset, and
also to alleviate fear of sticking.
As described above, the sticking tool of the
present invention is suitable for cases in which the
10 patient measures his or her own blood-sugar value, etc.
Moreover, the sticking tool of the present
invention has a simple structure and is suitable for
mass production.
Referring to FIGS. 26 through 39, the following
15 description will discuss still another embodiment of
the sticking tool of the present invention in detail.
A sticking tool 201 whose cross-section is shown
in FIG. 26 is mainly used for sampling a fine amount of
body fluids, such as blood, from the surface of a
20 living body. The sticking tool 201 is constituted by a
housing 202, a plunger 203 which slides inside the
housing 202, a lancet 204 which is attached to the tip
end of the plunger 203 and has a sticking needle 241
that extends toward the tip end, a stopper 205
25 connected to the rear end of the plunger 203, an

adjusting mechanism 210 that contacts the stopper 205,

and a sticking-use spring 206 used for shifting the
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207, which engages the engaging section 208 so as
5 to stop the plunger 203, the lancet 204 and the
stopper 205 at a first position, is installed in the
plunger 203.

'Here, the first position refers to a state prior

to the sticking operation onto the surface of a living
10 body, and is shown in FIG. 26 more specifically.

The shape of the housing 202 is not particularly
limited as long as it has a cylindrical shape as shown
in FIG. 26; however, from the viewpoint of ease of
gripping, it is preferable to provide it as a cylinder.

15 Moreover, it is more preferable to provide a flat
section 221 shown in a plan view of FIC. 29 on the
periphery of the engaging section 208, because the
engagement between the stopping section 207 and the
engaging section 208 can be easily released without the

20 need for observing it, merely by sliding the finger
along the flat section 221.

The sticking-use spring 206, one end of which is
connected to the plunger 203 and the other end of which
is connected to a sticking-use spring fixing base 209

25 installed inside the housing, is inserted in a

compressed state. However, the present invention is

not intended to be limited to this structure, and one
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respect to the sticking-use spring 206, any spring may
5 be used as long as it allows the plunger 203, lancet
204 and stopper 205 to shift to the first position to
the second position, and the shape thereof is not
particularly limited; for example, in addition to a
coil-shape spring as shown in the drawing, a plate-
10 shape spring, etc. may be adopted, and the material
thereof is not particularly limited. Here, at the
first position, the sticking-use spring 206 is in a
compressed state.
Here, the second position refers to a position at
15 which the sticking needle 241 sticks the surface of a
living body, and in this case, the state is not limited
to a state in which the sticking needle protrudes from
the tip end of the sticking tool 201 and, for example,
it includes a state in which the tip end of the
20 sticking tool 201 is pressed onto the surface of a
living body so as to be ready for sticking, with the
surface of the living body swells inside the tip end.
The stopping section 207 is installed in the
plunger 203; however, the present invention is not
25 intended to be limited to this structure, and it may be
installed in the lancet 204 or the stopper 205. With

respect to the shape thereof, instead of securing one
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letter shape or a V-letter shape, for allowing both of
the ends to be secured to the plunger 203, etc. may be
adopted. 1In other words, any shape may be adopted as

5 long as the plunger 203, the lancet 204 and the stopper
205 are stopped at the first position by the engagement
with the engaging section 208 and the engagement with
the engaging section 8 can be released by a movement.
Moreover, in the case of the engaging section 208 that

10 penetrates the housing 202 from the inner face to the
outer face, which will be described later, it is
preferable to design the stopping section 207 so that
one portion thereof protrudes from the outer face of
the housing 202 through the engaging section 208, from
15 the viewpoint of the operation for releasing the
engagement.
The engaging section 208 is not particularly
limited as long as it engages the stopping section 207
installed on the inner face of the housing 202; however,
20 it is preferable to provide it as a hole penetrating
the housing 202 from the inner face to the outer face
as is shown in the present embodiment. With this
structure, it is possible to ensure the engagement with
the stopping section 207, and also to easily release
25 the engagement by pushing the stopping section 207.
The stopper 205 is connected to the rear end of

the plunger 203 and provided with a stopper-side shift
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restriction mechanism 251. The stopper-side shift
restriction mechanism 251 engages an adjustment-
mechanism-side shift restriction mechanism 210a so that
the plunger 203, the lancet 204 and the stopper 205,

5 which have shifted from the first position, are stopped
at the second position. Here, in the present
embodiment, the stopper-side shift restriction
mechanism 251 and the adjustment-mechanism-side shift
restriction mechanism 101 are both provided as

10 protrusions; however, the structures are not
particularly limited, and another structure may be
adopted in which one is provided as a protrusion and
the other is provided as a recess, or in which the
inner diameter or the outer diameter is gradually

15 changed in the axial direction in both of the
mechanisms so that they make a taper-shape engagement.
Moreover, the stopper 205 is not necessarily provided
as a member separated from the plunger 203 as described
in the present embodiment, and it may be provided as an

20 integral part of the plunger 203.

Since the lancet 204 is placed apart from the
stopper 205, a shock, which is transmitted to the
lancet when the plunger 203, the lancet 204 and the
stopper 205 have been stopped at the second position

25 from the first position, can be damped by the stopper
205. 1In other words, different from a conventional

mechanism, since the lancet is not directly restricted
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to the lancet; therefore, it is possible to prevent an
accidental separation of the sticking tool 1 from the
hand of the operator by the shock, trembling of the

5 sticking operation and unnecessary pain being given to
the person whose body fluids are sampled.

With respect to the adjustment mechanism 210, any
mechanism can be adopted as long as it is movable in
the axial direction inside the housing 202 as shown in

10 FIG. 26, with the stopper 205 being allowed to move
inside thereof, and more specifically, one having a
cylinder shape may be adopted. The above-mentioned
adjustment-mechanism-side shift restriction mechanism
210a is installed in the adjustment mechanism 210.

15 Moreover, it is preferable to design the adjustment
mechanism 210 so as to have an uninserted portion 210b
with respect to the housing 202, and with this
arrangement, a driving force for axially rotating the
adjustment mechanism 210 can be transmitted.

20 The uninserted portion 210b is preferably covered
with a protection cover 211 so as to prevent the
adjustment mechanism 210 from being shifted from the
set position due to an erroneous operation. 1In this
case, the protection cover 11 is preferably designed so

25 as to have a structure and a material property in which
the uninserted portion 210b is not rotated unless the

operator intends to do so. For example, it may be
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to pinch the uninserted portion 210b and to axially
rotate it.

5 In the present embodiment, the adjustment
mechanism 210 has a structure whose front view is shown
in FIG. 30 and whose plan view is shown in FIG. 31.
Specifically, a helical groove 210d is formed on the
peripheral portion thereof. This groove 210d allows a

10 protruding member 212b installed in a connecting
section which will be described later to relatively
move along the inside thereof.

Moreover, in the present embodiment, as

illustrated in FIG. 34 showing its cross-section

15 together with the housing 202 and FIG. 33 showing its
enlarged cross section, the adjustment mechanism 210
extends in the rear-end direction from the sticking-use
spring fixing base 209 installed on the inner face of
the housing 202, and is fitted to the connecting

20 section 212 which has a cylinder shape so as to allow
the stopper 205 to slide therein.

The connecting section 212 is provided with the

protruding member 212b whose plan view is shown in
FIG. 34 and whose left side view is shown in FIG. 36,

25 and a fixing protrusion 212c whose bottom view is shown
in FIG. 35. When the adjustment mechanism 210 is

axially rotated, the protruding member 212b relatively
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moves inside the groove 210d, thereby allowing the
adjustment mechanism 210 to move in the axial length
direction. Thus, the second position of the plunger
203, etc. can be adjusted. The fixing protrusion 212c
5 can fix the state of the adjustment mechanism 210 at
the predetermined second position of the plunger, etc.
by engaging the recess 210e formed in the inner face
of the adjustment mechanism 210. Here, the fixing
protrusion 212c is not necessarily placed diagonally to
10 the protruding member 212b, and not limited to one
position, it may be placed at a plurality of positions.
The following description will discuss the
relationship between the adjustment mechanism 210 and
the stopper 205 more specifically. The shift range of
15 the stopper 205, etc. from the first position to the
second position is indicated by the position of the
adjustment mechanism 210 in the length direction and
distance X (see FIG. 26) from plane A (see FIG. 26) of
the stopper-side shift restriction mechanism 51 and
20 plane B (see FIG. 26) of the adjustment-mechanism-side
shift restriction mechanism 210a. FIG. 37 shows a
state in which the shift range from the first position
to the second position is small, and FIG. 38 shows a
state in which the shift range from the first position
25 to the second position is large. Here, the position of

the adjustment mechanism 210 in the length direction is

determined by the position of the protruding member
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given by axially rotating the adjustment mechanism 210.
In other words, distance X is adjusted and determined
5 by axially rotating the adjustment mechanism 210.
Moreover, the following description will discuss
the relationship between the recess 210e formed in the
inner face of the adjustment mechanism 210 and the
fixing protrusion 212c¢ that is placed in the connecting
10 section 212 more specifically. For example, it is
supposed that the difference in positions of the
helical groove 210d in the axial length direction of
the adjustment mechanism 210 (the difference between
the state having a large range from the first position
15 to the second position and the state having a small
range from the first position to the second position)
is set at 1 mm, and that five recesses 210e are formed
in the inner face of the adjustment mechanism 210 with
equal intervals (with 45-degree intervals around the
20 central axis in the length direction of the sticking
tool 201). In this case, distance X can be adjusted by
0.25 mm for each step. Moreover, if it is supposed
that the difference in positions of the helical groove
210d in the axial length direction of the adjustment
25 mechanism 210 (the difference between the state having

a large range from the first position to the second

position and the state having a small range from the
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of the adjustment mechanism 210 at positions with

respective angles of 0 degree, 18 degrees, 54 degrees,

5 108 degrees, and 180 degrees, distance X can be

adjusted not at equal intervals, but at predetermined

values such as 0.1 mm, 0.2 mm, 0.3 mm and 0.4 mm.

Here, it is preferable to provide a mark 210f on
the uninserted portion 210b so as to allow visual

10 confirmation of a set value that is to be adjusted by
the adjustment mechanism 210.

The connecting section 212 is preferably provided
with one or two or more slits 212a that extend in the
length direction. The installation of the slits 212a

15 makes it possible to accept a distortion that occurs
inside the adjustment mechanism 210 when the stopper-
side shift restriction mechanism 251 and the
adjustment-mechanism-side shift restriction mechanism
210a come into contact with each other. With this

20 arrangement, it is possible to reduce vibration that
occurs in the entire structure of the sticking tool 201
when the stopper-side shift restriction mechanism 251
and the adjustment-mechanism-side shift restriction

mechanism 210a come into contact with each other.

25 Therefore, it becomes possible to prevent an accidental
separation of the sticking tool 201 from the hand of

the operator by the vibration, trembling during the
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connected through the connecting section 212 so

5 that the connection of the adjustment mechanism 210 is
made with a space 213 between the outer face of the
adjustment mechanism 210 from at least the vicinity of
the adjustment-mechanism-side shift restriction
mechanism 210a to the tip end and the inner face of the

10 housing.

The space 213 makes it possible to accept a

distortion that occurs outside the adjustment mechanism
210 when the stopper-side shift restriction mechanism
251 and the adjustment-mechanism-side shift restriction

15 mechanism 210a come into contact with each other. With
this arrangement, in the same manner as the installa-
tion of the slits 212a in the connecting section 212 as
described above, it is possible to reduce vibration
that occurs in the entire structure of the sticking

20 tool 201 when the stopper-side shift restriction
mechanism 251 and the adjustment-mechanism-side shift
restriction mechanism 210a come into contact with each
other. Therefore, it becomes possible to prevent an
accidental separation of the sticking tool 201 from the

25 hand of the operator by the vibration, trembling during
the sticking operation and unnecessary pain being given‘

to the person whose body fluids are sampled.
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mechanlsm 210; thus, lt becomes possible to axially
5 rotate the adjustment mechanism 210 stably even with
the space 213.
In the present invention, the connecting section
212 is not necessarily provided, and another structure
may be provided in which a protruding member corre-
10 sponding to the protruding member 212b is attached to
either one of the inner face of the housing 202 and
the outer face of the adjustment mechanism 210 and a
helical groove corresponding to the helical groove 210d
is formed in the other so that the position of the
15 adjustment mechanism 210 is adjusted by axially
rotating the adjustment mechanismn.
It is preferable to install a cap 214 on the tip
end of the housing 202. This forms a structure in
which the sticking needle 211 is not allowed to
20 protrude outside the cap when the plunger 203, etc.
is located at the first position, thereby making it
possible to prevent the sticking needle 211 from
erroneously hurting the hand or the finger. The
installation method of the cap 214 and the housing 202
25 is not particularly limited, and a snap-in method and a

screwing method by using threads are listed so as to

allow easy removal. Here, an opening 214a is formed in
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the contact face to the surface of a living body of the
cap 214, and its diameter is set in the range of not
less than 1 mm to not more than 10 mm, and more
preferably in the range of not less than 1 mm to not
5 more than 6 mm, so as to carry out the sticking
operation without limiting the portion to be stuck.
Moreover, the cap may have another structure as
indicated by a cap 214b whose cross-sectional view of
the tip portion is shown in FIG. 39. The cap 214b
10 houses a lancet 204b which can slide inside thereof and
to which a sticking needle 241b is connected. The cap
214b makes it possible to connect the other end of the
lancet 204 to the plunger 203 when the cap 214b is
connected to the housing 202b; thus, the same
15 application as described in an explanation of the
application of the present embodiment that will be
given later is available.
In the present embodiment, it is preferable to
respectively provide an axial direction groove 222 in
20 the inner face of the housing 202 and a tremble-
preventing protrusion 231 on the plunger 203. The
tremble-preventing protrusion 231 shifts along the
axial direction groove 222 so that the plunger 203 is
allowed to move only in the axial direction in a
25 stable manner without trembling in the axial rotation

direction; therefore, this allows the sticking needle

241 to stick at an accurate position.
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The materials of the above-mentioned constituent
parts are not particularly limited, and they are
appropriately selected from hard plastics, metals, etc.
However, with respect to at least the sliding face of
5 the plunger 203 against the inner face of the housing
202 or at least the sliding face of the housing 202
against the plunger 203, it is preferable to use a
material, such as a thermoplastic elastomer and rubber,
which can maintain the sliding face in an air-sealed
10 state. By providing the air-sealed state, after having
pressed the tip end of the housing 202 onto the surface
of a living body and stuck the surface of the living
body with the sticking needle 241, when the plunger 203
is returned from the second position to the first
15 position, a space inside the housing 202, formed by the
plunger 203 and the tip end sealed by the surface of a
living body, is brought to a reduced-pressure state so
that the surface of the living body is sucked and body
fluids to be sampled are effectively sucked. Moreover,
20 a suction means may be preliminarily provided so that
the space inside the housing 202, formed by the plunger
203 and the tip end sealed by the surface of a living
body, is brought to a reduced-pressure state, thereby
making the surface of the living body swell into the
25 housing 202. Then, the swelled surface may be stuck

with the sticking needle 241 so as to effectively suck

body fluids to be sampled.
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out after the sticking operation on the surface of a
living body, upon movement of the plunger 203 to the
second position, the space inside the housing 202,

5 formed by the plunger 203 and the tip end sealed by the
surface of a living body, tends to have a positive
pressure, making the sticking process inoperable. For
this reason, it is preferable to install a one-
directional valve, such as a duck bill valve, in either

10 the housing 202, the plunger 203, or the cap 214, so as
to release the air inside the housing 202 causing the
positive pressure out of the housing 202, or so as not
to allow the outer air to flow into the housing 202
having a reduced pressure.

15 Next, an explanation will be given of the
application of the present embodiment. First, the
operator removes the protection cover 211, and sets the
second position of the plunger 203, the lancet 204 and
the stopper 205 which allows to suck a minimum amount

20 of body fluids such as blood required for an inspection,
that is, the shift distance of the sticking needle 241.
Thus, it becomes possible to reduce a pain accompanying
the sticking operation to a minimum level required.
Once the adjustment mechanism 210 has been set, it

25 is not necessary to frequently reset the setting;
therefore, the use of the protection cover 11 makes it

possible to prevent the sticking needle from being
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stuck deeper due to an erroneous change in the depth of
sticking, erroneous blood sampling, and other
misoperations.
Next, the lancet 204 having the sticking needle

5 241 is attached to the tip end of the plunger 203, and
the plunger 203 with the lancet 204 attached thereto is
pushed toward the rear end against the elastic force of
the sticking-use spring 206 so that the stopping
section 207 is engaged by the edge of the engaging

10 section 208. At this time, the sticking-use spring 206
is maintained in a compressed state. Thus, preparation
for the sticking operation onto the surface of a living
body is completed (see FIG. 26).

Then, the opening 214a of the tip end of the cap

15 214 is pressed onto the surface of a living body such
as the finger tip, and the stopping section 207
protruding from the engaging section 208 is pressed.
This releases the engagement between the stopping
section 207 and the engaging section 208, and the

20 sticking-use spring 206, which has been compressed,
extends with its elastic force so that the plunger 203
is shifted toward the tip end, the sticking needle 241
protrudes from the opening 214a of the cap 214, and
carries out a sticking operation onto the surface 215

25 of a living body (see FIG. 27). At this time, the
stopper 205 slides inside the housing 202 together with ‘

the plunger 203, the stopper-side shift restriction
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with the ad;ustment-mechanlsm side shift restriction
mechanism 210a of the adjustment mechanism 210 so that
the shift of the plunger 203 toward the tip end is
5 restricted; thus, the depth of sticking by the sticking
needle 241 of the lancet 204 onto the surface of a
living body is adjusted to a predetermined depth.
After the sticking operation of the sticking needle 241
onto the surface of the living body, the sticking-use
10 spring 208 returns to its natural length through
damping movements, and the sticking needle is drawn
from the surface of the living body and stored in the
housing 202 (see FIG. 28).
As described above, the sticking tool 201 is
15 designed so that the lancet 204 does not protrude from
the opening 214a of the tip end of the cap 214 except
that it is used for the sticking operation; therefore,
it is possible to prevent the sticking needle from
erroneously hurt the skin, etc., to prevent contagion,
20 etc., and also to provide a highly safe device. With
the stopper 205 and the adjustment mechanism, the
sticking operation can be performed onto the predeter-
mined sticking position with high reproducibility.
The sticking tool of the present invention is
25 provided with the mechanism for adjusting the depth of

sticking by the lancet; this allows the operator to set

the depth of sticking suitable for obtaining a minimum
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éitlonal advantages and modifications will
5 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

10 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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measures ingredients of the body fluids, comprising:
5 a casing having an opening;
sticking means having a sticking needle that is
allowed to protrude from the opening of the casing;
suction means which places at least portion of a
space inside the casing in a reduced-pressure state;
10 reduced-pressure releasing means for releasing the
space inside the casing from the reduced-pressure
state;
a chip which is detachably attached to the opening
of the casing, and provided with test paper for
15 absorbing the body fluids that have been sucked by the
suction means;
measuring means for measuring ingredients of the
body fluids that have been absorbed by the test paper;
and
20 display means for displaying results of
measurements made by the measuring means, the display
means being placed on one portion of a surface of the
casing,
wherein the sticking means, the suction means and

25 the measuring means are installed inside the casing; and

wherein the reduced-pressure releasing means
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closing the vent hole. .

5 2. The body-fluid inspection device according to
claim 1, further comprising evacuation means which,
when the casing becomes a pressurized state at the time
of sticking, releases an amount of air corresponding to
the excessive pressure.

10 v 3. The body-fluid inspection device accoxrding
to claim 2, wherein the opening and closing means
comprises a wedge member, the evacuation means is
constituted by a non-return valve that is installed in
the vent hole so as to stop a force directed into the
15 caéing, and the wedge member allows the non-return
valve to be opened and closed in the reverse direction.

4, The body-fluid inspection device according to
claim 1, further comprising connecting means provided
with a seal member for connecting the casing and the

20 'chip in an air-sealed state, the connecting means being
installed in the opening of the casing.

5. The body-fluid inspection device accoxding to
claim 1, further comprising body-fluid guide means for
guiding the body fluids that have been sucked to the

25 test paper by capillary phenomenon, the body-fluid
guide means being installed in the chip.

6. The body-fluid inspection device according to
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| 7. The body-fluid inspection device according to
5 claim 1, wherein the sticking means comprises adjusting
means for adjusting the depth of sticking by the
sticking needle.
8. The body-fluid inspection device according to
claim 1, which comprises:

10 a housing having an opening at the tip end

thereof; |
sticking means including a sticking plunger that
is allowed to shift toward the tip end inside the
housing with the sticking needle being attached thereto,

15 and a first pressing means for pressing the sticking
plunger toward the tip end;

suction means including a suction plunger that is
provided with a seal member having an air-sealed
property and that brings the housing to a reduced-

20 pressure state upon shifting toward the base end, and a
second pressing means for pressing the suction plunger
toward the base end;

air-releasing means for releasing the housing
which is in a reduced-pressure state to the atmospheric

25 pressure; and

operation means for carrying out at least a

sticking process by the sticking needle and a
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order or at the same time,
9. The body~fluid inspection device according to
5 claim 1, which comprises:
a housing having an opening at the tip end
thereof;
sticking means including a sticking plunger that
is allowed to shift toward the tip end inside the
10 housing with the sticking needle being attached thereto,
and a first pressing means for pressing the sticking
plunger toward the tip end;
suction means including a suction plunger that is
provided with a seal member having an air-sealed
15 property and that brings the housing to a reduced-
pressure state upon shifting toward the base end, and a
second pressing means for pressing the suction plunger
toward the base end;
air-releasing means for releasing the housing
20 which is in a reduced-pressure state to the atmospheric
pressure; and
operation means which carries out a sticking
process by the sticking needle and a pressure-reducing
process inside the housing by an operation of the
25 suction plunger, successively in this order or at the
same time, and then allows the housing to be released

to the atmospheric pressure.
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claim 1, which comprises:
a housing having a tip end that is opened;
a plunger to which a lancet having a sticking
5 needle extending toward the tip end is attached, the
plunger being allowed to slide inside the housing;

a stopper connected in the rear end direction of
the plunger;

an adjustment mechanism which contacts the

10 stopper; and

a sticking-use spring for shifting the lancet, the
plunger and the stopper toward the tip end of the
housing, the sticking-use spring being connected to the
plunger or the stopper,

15 wherein: an engaging section is provided in the
inner face of the housing;

a stopping section is formed in at least one of
the lancet, the plunger and the stopper, the stopping
section being allowed to engage the engaging section so

20 as to stop the lancet, the plunger and the stopper at a
first position; and after the lancet, the plunger and
the stopper have shifted toward the tip end from the
first position by the spring that is released from the
engagement between the engaging section and the

25 stopping section, the stopper comes into contact with
the adjustment mechanism so that the shift of the

lancet, the plunger and the stopper is stopped at a
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