1 CLAMP AND BLOOD COLLECTI NG DEVI CE Technical Field 5 [0001] The present
invention relates to a clanp and a bl ood col |l ecti ng devi ce. Background Art

[ 0002] 10In order to collect blood, in general, a blood collecting device
is used which collects blood into a blood bag (a blood collecting bag) from
a bl ood collecting needl e through a tube.1 The bl ood coll ecting device (a

bl ood collecting instrunent) disclosed in, for exanple, Patent Literature 1

is a conventional ly knowgbAp@edaesldigsbbreoderttaveDrEnicE type. 15 [0003]
The bl ood col |l ecting device disclosed in Patent Literature 1 includes a

bl ood col l ecting needle, a blood collecting bag (a bag set) storing bl ood
col l ected through the blood collecting needle, a blood collecting tube (a
first tube) that interconnects the bl ood collecting needle and the bl ood
col l ecting bag together, a branched tube (a second tube) 20 branched from
the hal fway of the blood collecting tdhgicadieignitially flow ng out bl ood
bag (i nspection blood bag (sanple porch)) comrunicated with the bl ood
coIIecting5ﬁﬁm¢]through t he branched tube, and a three-way cock (a valve).
According to this blood collecting device, since blood my be possibly

cont ami nat ed byrRAGLER] BviMicAeHRHES » AasiaRd aBbddHollbdingldedite of bl 0od
(initially flowm ng out blood) collected Troma donor is 25 collected

(stored) in the initial blodd flow bag before blood is collected fromthe
donor (bl ood donor) in the blood collecting bag, i.e., before a real bl ood
collection is performed. 2 The colhgﬁk%guﬂpkhially flowi ng out blood is
taken in a plurality of blood collection tubes and used for various
i nspecti onsgpp2)
10 In order to collect blood, in general, a blood collecting device is used which collects
blood into a blood bag (a blood collecting bag) from a blood collecting needle through a
tube. The blood collecting device (a blood collecting instrument) disclosed in, for
example, Patent Literature 1 is a conventionally known blood collecting device of this
type.
15 [0003]
The blood collecting device disclosed in Patent Literature 1 includes a blood
collecting needle, a blood collecting bag (a bag set) storing blood collected through the
blood collecting needle, a blood collecting tube (a first tube) that interconnects the blood
collecting needle and the blood collecting bag together, a branched tube (a second tube)
20 branched from the halfway of the blood collecting tube, an initially flowing out blood bag
(inspection blood bag (sample porch)) communicated with the blood collecting tube
through the branched tube, and a three-way cock (a valve). According to this blood
collecting device, since blood may be possibly contaminated by bacteria in or under a
skin, an initial flow of blood (initially flowing out blood) collected from a donor is

25 collected (stored) in the initial blodd flow bag before blood is collected from the donor

(blood donor) in the blood collecting bag, i.e., before a real blood collection is performed.



[ 0004] According to such a blood collecting device, the three-way
cock can take following 5 three states. That is, a first state is that
t he upstream side of the blood collecting tube is conmunicated with the
branched tube (see FIG 2(a) of Patent Literature 1). [0005] A second state
is that the upstream side of the blood cdllecting tube is discontinued 10
to the branched tube, and the upstream side of the blood collecting tube is

conmuni cat e \éﬂcf)@%%?nﬂm}%k%%ib%d@&k&% A ﬁﬁliglo@blo%fd%n&aioﬁ%s‘&t

Literature 1). state 1s that thé upstream side of the

bl ood col | ect | t i I i nued to the downstream si de thereof (see
FIG 2(c) ofail{gg?egnfppfﬁoz]rsg[lsg(?cglg%'. 15 [ 0007] When the bl ood col |l ecting

devi ce di sclgﬁﬁ in Patent Literature 1 is used, first, the three-way cock
is set to bé in‘the first state, and in this state, initially flow ng out

bl ood is collec Iy Al td o W o\Y ) er
the i n: tial fl O%@%&rb@%g%%ﬁiahﬁéc}da p1§yg}qu0%wﬁg%§yﬁ%‘{)lgg%)€'o@g&g5%{1%@% t he
initially ltl?r\é\é Ng;.Qut bl ood bag, the cock 20 (knob) of the three-way cock

is operated in dtder to have the t hree-way cock becone in the second state,

din thi ¢ _ | ; i i . th I
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I's operated and the

three-way cogk is. se j i 0R8luk9As expl ai ned
above, accorca%unf%%%i %%ﬁggggg%%tgtg'ﬁs%gﬁlgggfaﬁgi‘g?te%% ent Literature 1,
when a proc?@ﬁ) iransi tions to a real blood collection after the initially
fl owi ng out gdis 3

A second state is that the upstream side of the blood collecting tube is discontinued
10 to the branched tube, and the upstream side of the blood collecting tube is communicated
with the downstream side thereof (see FIG. 2(b) in Patent Literature 1).
[0006]

A third state is that the upstream side of the blood collecting tube is discontinued to

the downstream side thereof (see FIG. 2(c) of Patent Literature 1).
15 [0007]

When the blood collecting device disclosed in Patent Literature 1 is used, first, the
three-way cock is set to be in the first state, and in this state, initially flowing out blood is
collected into the initially flowing out blood bag. Next, after the initial flow of blood
(initially flowing out blood) is collected in the initially flowing out blood bag, the cock

20 (knob) of the three-way cock is operated in order to have the three-way cock become in
the second state, and in this state, a real blood collection is carried out.  After the real
blood collection, the cock of the three-way cock is operated and the three-way cock is
caused to be in the third state.

[0008]
25 As explained above, according to the blood collecting device of Patent Literature 1,

when a process transitions to a real blood collection after the initially flowing out blood is



coll ected, the upstreamside of the bl ood collecting tube is discontinued
to the branch tube, and the upstream side of the blood collecting tube is
comuni cated with the downstream side thereof (the three-way cock is caused
to be in the second state). [0009] 5According to the bl ood collecting
device of Patent Literature 1, however, i3 is not easy to figure out in
which state fromthe first to third states the three-way cock is , so that,

for exanpl e ctédt‘ﬁletdp@eaﬂhigeg# tgn@ biddd cgﬁled.tiH% hitRlid ¥isédronhdioqHE biah@PRibEN

the initially t1ow ng out ag, If the three-way cock is not in the
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(i.e., unintentiona en 1t 1s not figured out and an 10 initially

flow ng out aﬂ%%q%d %tlh%i(ﬂ%.r!aéa“-lg\{aggﬁ:ﬁigga@s@&it&g Uh&Bcohd'sthidg bl ood col I ecting

bag is mxed In the oW ng out ood, and the precision of
i nspection ﬂﬂﬁ@ after decreases. Also, since the initially flow ng out
bl ood does not "enter the initially flowi ng out bl ood bag but enters the

bl ood col lgcti “ﬂc&?&nn%%{ﬁéglcjgé BUEL: E:dgbiké BP’Patt%ﬁtLitma‘ﬁS}g 1UBGEe et Rheed

transfusion is conta acte As expl al ned above, according to
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15 blood collecting device of Patent Literature 1, after the initially flowing out blood is

collected, when a process is transitioned to a real blood collection with the three-way
cock being in the second state, the three-way cock can be in the second state before such a
transition, i.e., before the upstream side of the blood collecting tube is discontinued to the
branch tube, the upstream side of the blood coilecting tube may be communicated with

20 the downstream side thereof, resulting in a difficulty of carrying out a correct operation
mentioned above.
[0010]

Patent Literature 1: Japan Patent Publication No. 2002-528159

25 Disclosure of Invention

[0011]



10 bl ock-off nmenber which is provided in the first tube at the bl ood-bag

si de beyond the branched portion and which allows the first tube in a

bl ocked state to be opened when torn, in which the clanp is arranged at the
branched portion, and is configured to change a state between: a first
state in which the second tube is opened &4nd a tearing operation to the

bl ock-of f nmenber is disabled; and a second state in which the second tube

is closed 15 anf i@ard S5Edi BYRRLERAT iRTerion tdrolldRGlciah alteabiBbd tslleeniapl ed.
[ 0013] Accordingly, it is possible to prevent the first tube from being

opened wi t hQidtict dhtchReh SfiBlytd1evenes and nibe lﬂ%nbﬁéﬂ% Bpshell befird MBciihg 6 kedow@e in
the bl ood collecting devicé is closed when the blood collecting device is

operated. 2QuQ0ddthed fromlthe fifst RILRTLTRMIS A DAL HRC B MR budiBod esent
i nvention should include a clanp nmain body and an operation nenber

rotatabl e rehAddiMe dbflcd RRpelaf@P mai n body, the operation member shoul d
i nclude a pressing portion that presses and cl oses the second tube and a

preventing5@@ﬂgﬁon that prevents a tearing operation to the bl ock-off
menber, and when 25 the operation nenber is operated to rotate relative to

the clanp main Badyer 18 ashigdans IBDbRLt, ehaneRd: fvemdnBotiéssd clghphdhidiist he

second state. 5 [0015] Accordingly, when a real blood collection is

carried out ;afigd i8R tdYdldofbdthaldeOitk Rkt Bifudbd:QGsHst BbERIVIRCHRENd RS
bl ock-of f menber provided in tﬁe first tube becones tearable after the

second t ube JRRACHAdoRERIHE oo uhg retas B Dimed vsghlgetiveg; devi ce i s

closed. 5 That i1s, when the blood collecCting device is operated, it

possi bl e t o0 SunREkwheRireRRd bGP QR Plife ABIDBE o PN DGhAYed PoftioANkhdlNE
first tube from bei ng opened (conmuhicated with) fromthe upstreamside to

the downsjg %Pd&-%ifﬂﬁeﬁﬁéﬂ(r}ﬁﬁ ﬁ@g@&%ﬁ he! Rt fube &t @S Bthodl1A SR DhGH thBe

bl ock-of f nenber 1s torn o re the second tube is closed, even though

10 the ini tib?énkuedfﬁ&m?@ldowﬁigbmﬂgs %eiﬁlrﬁ%ﬂeng a®Rskad 5@ t6 88Bh&le8Svheh Ne

initially flow ng out ows int | ood col I ecting bag used for real blood

col I ection. t(%rﬁ,e irnbhl}'lﬁcﬁﬁl@tcﬁiméj i aﬁQ@ge@ra‘Pﬁﬁ%?aﬂcﬁé’dlﬁéﬁibﬂlrbiidfi??cfnﬁﬁhreﬁ|t6’@l§ja.n

e
col |l ection, ood I's contamnated by the tnhitially ow ng out bﬁood

al ready stopeg,d ISE(t‘EvE%: g:fﬂgggta‘féﬁd Wikh B8 sPad 13 ik Bﬁéneﬁ'ahd ﬁ%akﬁgbﬁga%rpﬁd

nmust be di sposed Is wasted). 15However, the present Invention

can surely REMEAL ofF erlfhb%r Isad-i:!a'dfeﬂ; m{cpai)élez$nd state in which the second tube is closed
15 and a tearing operation to the block-off member is enabled.
[0013]

Accordingly, it is possible to prevent the first tube from being opened without fail
before the second tube branched from the first tube in the blood collecting device is
closed when the blood collecting device is operated.

20 [0014]

It is preferable that the clamp of the present invention should include a clamp main
body and an operation member rotatable relative to the clamp main body, the operation
member should include a pressing portion that presses and closes the second tube and a
preventing portion that prevents a tearing operation to the block-off member, and when

25 the operation member is operated to rotate relative to the clamp main body, a state should

be changed from the first state to the second state.



It is preferable that according to the clanp of the present invention, when
the state is changed fromthe first state to the second state, the second

t ube shoul d be cl osed before the tearing operation is enabled. 20 [0018]
Accordingly, it becones possible to further surely prevent the bl ock-off
menber from being torn and the first tube5from being opened fromthe
upstream side to the downstream si de before the second tube is cl osed.

[ 0019] 25It[h§1 referable that according to the clanp of the present

I nvention efﬁreventing portion should cover a part of the first tube

where the bl OCk Egrdfﬁggb%eljx 3 réd gfébg@ﬁllécﬂoﬁ ﬁec §edfduﬁ ﬁﬁTrSaﬁaE}EEiall?ﬂwatd be

retracted fromt fing part I nt second state

Accor di ngl y[ 6@05111% @él é}%doﬁl% rbﬁ%c'légf{){ng ﬁjg%ﬁ&i‘m&ﬁé FGE e rbeg sqgar%ﬂé %E&'

prevent ed. |§ pre according to the clanp o

present invepl sellind e%itf'r&ﬂ (TR LS HAL ‘t’llo%g c8ll 1ﬂ%ﬁeﬁ€m%ﬁose§nd the

preventlng por Ion S e a protrusion protrudi ornmed froman outer

ci rcunf er epeg,,of; \tNﬂ& @19 %fo%h'cgﬁ d?ﬁ @\51(:% ﬁ%%%teq}k 1t?%<$(?s§fb%'b grs[nggﬁg%vent the

10Accordi ngl'y, @ tearing opera e surely

prevented a rb%c%?cﬁ?&'eﬁ‘olapﬂorﬂfbeﬁa‘g%'rnaanﬁ LRV {180 B3RP RIS (biNHicated
with) from the upstream side to the downstream side before the second tube is closed.
[0016]
When the block-off member is torn off before the second tube is closed, even though

10 the initially flowing out blood collecting operation completes, the initially flowing out
flows in the blood collecting bag used for real blood collection. In this state, if the
process transitions to real blood collection, the blood is contaminated by the initially
flowing out blood already stored in the blood collecting bag, so that all coliected blood
must be disposed (the blood is wasted).

15 However, the present invention can surely prevent such a failure.
[0017]

It is preferable that according to the clamp of the present invention, when the state is
changed from the first state to the second state, the second tube should be closed before
the tearing operation is enabled.

20 [0018]

Accordingly, it becomes possible to further surely prevent the block-off member
from being torn and the first tube from being opened from the upstream side to the
downstream side before the second tube is closed.

[0019]
25 It is preferable that according to the clamp of the present invention, the preventing

portion should cover a part of the first tube where the block-off member is provided in the



It is preferable that according to the clanp of the present invention, the
clanp mai n body should be a plate nenber and should be provided with a
notch in an outer 15 circunference thereof which is a cut-out of a portion
corresponding to the bl ock-of f nmenber, the operation nmenber should be a

pl ate menber, and the preventing portion $hould include a portion of the
outer circunference of the operation nenber facing the notch in the first

state. [ 00244, 204¢GaA ShAGH Ye @&@@%ﬁ%@@@t@ﬁgﬁwtﬁe@@c&h%& of f menber

can be surely prevented and cancel ation of prevention are ensured.
[ 0025] 'bOZ preferable that according to the clanp of the present
i nventi on, the ressing portion should include an inclined portion which is

apart fromthe gc@ammgwagtémﬁ%eﬁ%e itPtothd Gchl%ﬁ%@hﬂeXcéﬁﬁ’é‘ﬁﬁély%r&Ueﬁ{eénce

t her efrom when the opération ris operated to rotate.
Accordi ngly, Oéirap'd cl ose of the second tube is suppressed, so that for
exanpl e, g flow of the blood in the second tube can be prevent ed

Al so, a ros ati opal ?I%Ee]‘i—‘ﬁtﬁé Hﬁtla&t)r&ttgeto%@a% %@tﬂ%fpﬁh pe@rﬁftﬁsthé %ﬁon

[0027] It Ts prefera according to the cllanp o e pre
I nventi on, Jﬁk?mt%r SRRABE B pReenBOULG 0O Bl fortfdd \GoRRI e aoﬂo{rﬁét&n fixes

t he branche ortion.
protrudingly formed from an outer circumference of the operation member toward an

exterior.
[0022]
10 Accordingly, a tearing operation to the block-off member can be surely prevented
and cancelation of such a prevention are ensured.
[0023]
It is preferable that according to the clamp of the present invention, the clamp main
body should be a plate member and should be provided with a notch in an outer
15 circumference thereof which is a cut-out of a portion corresponding to the block-off
member, the operation member should be a plate member, and the preventing portion
should include a portion of the outer circumference of the operation member facing the
notch in the first state.
[0024]
20 Accordingly, a tearing operation to the block-off member can be surely prevented
and cancelation of such a prevention are ensured.
{0025]
It is preferable that according to the clamp of the present invention, the pressing
portion should include an inclined portion which is apart from the clamp main body and
25 which gradually reduces a distance therefrom when the operation member is operated to

rotate.



[ 0028] Accordingly, the first tube and the second tube are firmy fixed, so
that it is possible 10 to prevent the first tube and the second tube from
bei ng unintentionally displaced due to a rotational force when the
operation nenber is operated to rotate. [0029] It is preferable that
according to the clanp of the present invéntion, the operation menber
shoul d i nclude an operation |ever that is caught by a finger when the
operation 15 ng er is operated to rotate. [0030] Accordingly, when the
operation eI Is operated to rotate, the operation lever is pinched by

by fingers in order_tq rotate.the erati bility
further inprovedccoshn q@ﬁf?‘dlcgoﬁegfﬁ%ﬁ%?ngb%n%engﬁgﬁ rﬁ%é‘géf)gﬁﬁ% %?égta%gﬁ%r%esent

i nvention should fugth i.nclude restricti f r L ;
rotatable r§& QW0{'51‘8%[5193#%#}603??‘:‘??@35%79811[%&‘.5%3%%6085 |0’n§ y%ﬁ(tﬁfﬁleg%rg% can
be surely set in the firs% state and i.p the second state. 25 [0033] It is
preferabl e Phike oprratien MARbet PEEABCHTELEAt i nvention shoul d include a cl anp

i n 5 [0027]
It is preferable that accordﬁg to the clamp of the present invention, the clamp main
body should include a fixing portion that fixes the branched portion.
[0028]
Accordingly, the first tube and the second tube are firmly fixed, so that it is possible
10 to prevent the first tube and the second tube from being unintentionally displaced due to a
rotational force when the operation member is operated to rotate.
[0029]
It is preferable that according to the clamp of the present invention, the operation
member should include an operation lever that is caught by a finger when the operation
15 member is operated to rotate.

[0030]

Accordingly, when the operation member is operated to rotate, the operation lever is
pinched by by fingers in order to rotate the operation member, so that the operability
further improves.

20 [0031]

It is preferable that the clamp of the present invention should further include

restriction means for restricting a rotatable range of the operation member.
[0032]
Accordingly, the clamp can be surely set in the first state and in the second state.

25 [0033]

t is preferable that the clamp of the present invention should include a clamp main



8 body and a preventing portion which is coupled to the clanp nmain body and
whi ch prevents a tearing operation to the bl ock-off nmenber, the clanp main
body shoul d include a pinching portion which presses and cl oses the second
tube, and an operation portion for operating the pinching portion, and when
the operation portion is operated, a stat® should 5 be changed fromthe
first state to the second state. [0034] Accordi ngly, when a real bl ood

Col I octed. b BHARCsPIggmge Pau aetire o i AP A ball BECWER | o ohi e
Gevice 115 cPOSEH: s FTRAPROon R pRRoasibecaty BaP A e CREPRLERe 00
S B S
bl ock- of  nEHERTE Be PRAEEPEIE: e Gonbh b aise E e Bpe s Rhal N

il |y T PoaRgeL Tomgho 0 FRG.S o BBod col | ect i nb bag used for rea

bl ood coIIectioT. In this state, if the process transitions to real bl ood
col |l ection, [¢4381 bl 00od is contami nated by the initially flow ng out bl ood

o reads St oo L L he. b OB £ SELL IS8 Aol spabbep feyieond
can sur o BT BLED R oL 0SSl i FoPLALSHAMS s,
Dl aok-of f “misFoby Bonelen famte o adsont SSHRF RS sl
portion s ?(? lJl“lhgt ils),ew}rle%ttﬂg gltogg C(f)llie%{pné gvigeSis %8gr%{eidr] ?i paorsgible[tg 9§ryy prevent the
block-off member from being torn and the first tube from being opened (communicated
with) from the upstream side to the downstream side before the second tube is closed.
[0035]
When the block-off member is torn before the second tube is closed, even though
15 the initially flowing out blood collecting operation completes, the initially flowing out
blood flows in the blood collecting bag used for real blood collection. In this state, if the
process transitions to real blood collection, the blood is contaminated by the initially
flowing out blood already stored in the blood collecting bag, so that all collected blood
must be disposed (the blood is wasted).
20 However, the present invention can surely prevent such a failure.
[0036]
It is preferable that according to the clamp of the present invention, in the first state,
the preventing portion should cover a part of the first tube where the block-off member is
provided and in the second state, the preventing portion should be retracted from the

25 covering part.

[0037)]



9 Accordingly, a tearing operation to the block-off nenber can be
surely prevented. [0038] It is preferable that according to the clanp
of the present invention, the preventing portion should be a |ong hol | ow
menber having a hoIIOM/opened in a direction opposite 5to a direction in
whi ch the preventing portion retracts. [0939] Accordingly, a tearing
operation to the bl ock-off nmenber can be surely prevented and cancel ati on

f h t 4 I di
Co the cl anp of AU BERCRAE HHUBHIoHo g ok el SRty Bl BRER LG

an abutting 6’@ gjl on that abuts a part of an outer circunference of the
second tube[ fd a pressing portion which is provided so as to face the

abuttin ortlo via.t condtue h tti
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i nvention, i@ﬂ%?ﬁr eventing portion should include a | ong hol |l ow nenber with

a hollow, a e clanp main body and the hoI I ow menber shoul d be arranged
adj acent to each ot and i.n

25Accor di ngly, fkﬁ%’f‘%‘ﬁ@%ﬂ%ﬁlﬁ &%’&gl nﬁ%él}e %Ck' er a?“ bQFE etsr%regf%fmvﬁmg f

menber can be
and cancelation of such a prevention are ensured.

[0040]

10 It is preferable that according to the clamp of the present invention, the pinching
portion should include: an abutting portion that abuts a part of an outer circurnference of
the second tube; and a pressing portion which is provided so as to face the abutting
portion via the second tube, and which comes close to the abutting portion through the
pressing operation, and presses the outer circumference of the second tube.

15 [0041]

Accordingly, the middle portion of the second tube can be surely closed, and thus it
is possible to prevent the blood from passing through the second tube and flowing
downwardly in this state.

[0042]

20 It is preferable that according to the clamp of the present invention, the preventing
portion should include a long hollow member with a hollow, and the clamp main body
and the hollow member should be arranged adjacent to each other and in parallel with
each other.

[0043]

25 Accordingly, the prevention for a tearing operation to the block-off member can be

cancelled together with an operation of closing the second tube.



cancel l ed together with an operation of closing the second tube. 10 [0044]
It is preferable that according to the clanp of the present invention, the
hol | ow nenber shoul d be coupled to the clanp main body in a rotatable
manner relative to the clanp main body. 5 [0045] Accordingly, the first
tube has not only a portion where the bl dok-off nenber is provided but also
ot her portions back and forth covered by the hollow nenber, so that a
tearing opeqa@tﬁn to the bl ock-off nenber is further surely prevented in
the first st [0046] 10It is preferable that the clanp of the present

nvention shoul § if BADehe WpFddRild & tpggaag%gbﬁf%reéemg&tﬁh keashow! L her

one of the firs e an ccordingly, it is
possible to i i aced
B ong the | AaPRraaigSe By dtoihATRmb H Ry Bt RharBRPA RO Bien T
the 15 clanp gg Rﬁ?ﬁﬁigd i nproves. [0048] In order to achi eve the above
obj ect, the é% ention provides a blood collecting device that

i ncl udes: q ‘gQanp of the present invention; a first tube having one end
and anot her ‘en connected to a bl ood coIIecting needl e and a bl ood bag,
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the clam | SeBhE3M9glaRl hIBLALARCHEG. 09 AR Gl Bty 05 1.0049)

25Accor di ngl ganngtop 0 sure preven TIPS rom bei ng
opened befor[go%]

10 It is preferable that the clamp of the present invention should further include fixing
means for fixing at least either one of the first tube and the second tube.
[0047]

Accordingly, it is possible to surely prevent the clamp from being unintentionally

displaced along the lengthwise direction of the tube, so that the operability when the
15 clamp is operated improves.
[0048]

In order to achieve the above object, the present invention provides a blood
collecting device that includes: the clamp of the present invention; a first tube having one
end and another end connected to a blood colleéting needle and a bloo& bag, respectively;

20 a second tube branched from a halfway of the first tube through a branched portion; and a
block-off member which is provided in the first tube at the blood-bag side beyond the
branched portion and which allows the first tube in a blocked state to be opened when
torn, in which the clamp is arranged at the branched portion of the first tube.

[0049]
25 Accordingly, it is possible to surely prevent the first tube from being opened before

the second tube branched from the first tube in the blood collecting device is closed when



the second tube branched fromthe first tube in the blood collecting device
Is closed when 11 the bl ood collecting device is operated. Brief

Description of Drawi ngs [0050] 5FIG 1 is a schematic figure showi ng a bl ood
col l ecting device according to a first enbodi nent of the present invention;
FIG2 is a vertical cross-sectional viewighowing an illustrative structure
of a bl ock-off nenber (tearable open nenber) of the blood collecting device

shown in FI (?PT’ ﬂsfooﬂ:%e%ﬁ%d&ﬂce%%&gé perspective view showi ng a clanp of

the bl ood ¢ ecting evice according to (the first enbodi ment of) the
present invention; FIG4 is a perspective view show ng an operation nenber
(a second plate nenber) of the clanp shown in FIG 3 as viewed froma

bottom FIG 5 is a plan view Saﬁ%‘%ﬁg“?igﬁh{iﬁhﬁ‘% of the clanp shown in

FIG3; FIG6 is a cross-sectional view ec cut along a line AAAin

5 FIG. 1 is a schematic figure showing a blood collecting device according to a first
embodiment of the present invention;
FIG. 2 is a vertical cross-sectional view showing an illustrative structure of a
block-off member (tearable open member) of the blood collecting device shown in F1G. 1;
FIG. 3 is an exploded perspective view showing a clamp of the blood collecting
10 device according to (the first embodiment of) the present invention;
FIG. 4 is a perspective view showing an operation member (a second plate member)
of the clamp shown in FIG. 3 as viewed from a bottom;
FIG. 5 is a plan view showing a first state of the clamp shown in FIG. 3;
FIG. 6 is a cross-sectional view of the clamp cut along a line A-A in FIG. 5;
15 FIG. 7 is a cross-sectional view of the clamp cut along a line B-B in FIG. 5;
FIG. 8 is a plan view showing a second state of the clamp shown in FIG. 3;
FIG. 9 is a cross-sectional view of the clamp cut along a line C-C in FIG. 8;
FIG. 10 is a cross-sectional view of the clamp cut along a line D-D in FIG. 8;
FIG. 11 is a plan view showing a first state of a clamp according to (a second
20 embodiment of) the present invention;
FIG. 12 is a plan view showing a second state of the clamp accerding to (the second
embodiment of) the present invention;
FIG. 13 is a vertical cross-sectional view showing a first state of a clamp according
to (a third embodiment of) the present invention;
25 FIG. 14 is a vertical cross-sectional view showing a second state of the clamp

according to (the third embodiment of) the present invention;



15 FIG 7 is a cross-sectional view of the clanp cut along a line B-Bin
FIG 5, FIG8 is a plan view show ng a second state of the clanp shown in
FIG 3; FIG 9 is a cross-sectional view of the clanp cut along a line CGC
in FIG 8; FIG 10 is a cross-sectional view of the clanp cut along a line
DDin FIG 8; FIG11 is a plan view shoukng a first state of a clanp
according to (a second 20 enbodi rrent of) the present invention; FIG 12
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along a line G n Fl G 18; sid Iﬁgpl na first
state accordi ngFib 7% & FPEFeest VWn(E]fdb? Slmpﬁ Faléﬁ ANPQ% %?elﬁt ion: 7
10 FIG. 20 is a cross-sectional view of the clamp cut along a line G-G in FIG. 18;

FIG. 21 is a side view of a clamp in a first state according to (a fifth embodiment of)
the present invention;
FIG. 22 is a side view of the clamp in a second state according to (the fifth
embodiment of) the present invention;
15 FIG. 23 is a cross-sectional view of the clamp cut along a line H-H in FIG. 21; and
FIG. 24 is a partial vertical cross-sectional side view showing a first state of a clamp

according to (a sixth embodiment of) the present invention.

Best Mode for Carrying Out the Invention
20 [0051]
An explanation will be given of a clamp and a blood collecting device of the present
invention through preferred embodiments shown in the accompanying drawings.
[0052]
<First Embodiment>
25 FIG. 1 is a schematic diagram showing a blood collecting device according to a first

embodiment of the present invention. FIG. 2 is a vertical cross-sectional view showing



FIG22 is a side view of the clanp in a second state according to (the
fifth embodi ment of) the present invention; 15FIG 23 is a cross-sectional
view of the clanp cut along a line HHin FIG21; and FIG24 is a
partial vertical cross-sectional side viewshowing a first state of a clanp
according to (a sixth enbodi ment of) thelfresent invention. Best Mde for
C?rrylngdcutbfhe InvFPtion 20 [0051] An explanation will be given of a
clanmp and a od co ectln c
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preferred e e accorrpa aw ngs. [ 0052] <First

Enbodi ment > él?%brcl;% Jeide oGS TRGC ¢ %Qﬁwagg%e%ﬂ%@&édvmlsh&%lﬁ .

devi ce accof he pr I nvention

a vertical cross f.(sﬂfesctl o F‘@leéihew %Eovgg? dmﬁ?ﬁtﬂ E‘Htg‘ B&ﬁ eﬁpcﬁgﬁeufggé&te of a

bl ock-of f n& ectlng devi ce
shown in FIG 1.
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upper sides of FIGS. 3, 4, 6, 7,9, and 10 (the same is true of FIGS. 13 and 14) are defined

as "up” or "upward", and respective lower sides thereof are defined as "down" or

"downward".

[0053]

15 A blood collecting bag 1 shown in FIG. 1 includes a blood collecting needle 151, a
blood collecting bag (a blood bag) 10 in which blood collected through the blood
collecting needle 151 is stored, an initially flowing out blood bag (an inspection blood
bag) 20 that collects (stores) initially flowing out blood collected through the blood
collecting needle 151, i.e., blood initially flowing out of a body(inspection blood

20 (collected initially flowing out blood)), and a plurality of tubes that function as lines
interconnecting those with one another. Each component will be explained below.
[0054]

The blood collecting bag 10 includes a main bag portion 11 which is in a pouched
bag shape and formed of a couple of flexible material sheets made of a soft resin like

25 polyvinyl chloride, which are adhered to each other at a sealed portion of their peripheral

portion by fusing (e.g., thermal fusion, high frequency fusion) or bonding (joining).




[ 0053] 15A bl ood collecting bag 1 shown in FIG 1 includes a bl ood

coll ecting needle 151, a blood collecting bag (a blood bag) 10 in which

bl ood col | ected through the blood collecting needle 151 is stored, an
initially flow ng out blood bag (an inspection blood bag) 20 that collects
(stores) initially flow ng out blood col ltdcted through the bl ood coll ecting
needl e 151, i.e., blood initially flow ng out of a body(inspection bl ood 20
(coll ected % }%ﬁally flowi ng out blood)), and a plurality of tubes that
function as'lines interconnecting those with one another. Each conponent
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bag portion 11 mhlc pouc or ned o a cou
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mai n bag po I'S a SO use

red- bl 00d- cel \ibag gl 81s %%ofu?g ?sla@gmg@)tgffdedand in this case the 5

bl ood storlﬁ por reserves concentrated red bl ood cells
to which a &%6?Iood cel | preservatlon solution is eventually added. [0056]

Two openings 14, 14, each of which can be sealed and opened by a peel tab, are
formed on an upper portion of the main bag portion 11, and a discharging opening 18 is

10 formed on a side of one of the opening 14. The discharging opening 18 is connected to
one end of a tube 61 through a block-off member (a tearable open member) 17.  One
having the same structure as a block-off member 93 to be discussed later can be used as
the block-off member 17.

[0057]

15 It is not illustrated in the figure but another end of the tube 61 is connected to a
white-blood-cell eliminating filter, a red-blood-cell bag (collecting bag), a blood plasma
bag, and a bag filled with a red-blood-cell preservation solution through tubes. Asa
white-blood-cell eliminating filter, a filter of a type that eliminates blood platelets
together with white blood cells isused. That is, the blood collecting device 1 configures

20 a blood bag system.

[0058]

Such a white-blood-cell eliminating filter of a type as collects exclusively white
blood cells while allowing blood platelets to pass therethrough may be used, and in this
case, a blood-platelet bag is further provided as well.

25 [0059]

According to the present invention, the above-explained block-off member 17,



Two openi ngs 14, 14, each of which can be seal ed and opened by a peel tab,
are fornmed on an upper portion of the main bag portion 11, and a

di scharging opening 18 is 10 forned on a side of one of the opening 14. The
di schargi ng opening 18 is connected to one end of a tube 61 through a

bl ock- of f menber (a tearabl e open nenber)517. One having the sane structure
as a bl ock-off nenber 93 to be discussed | ater can be used as the bl ock-off

nmenber 17. . i (o) e t i he figure but another end of
[§0%4d 1%%@%1&13@,[1?, %nd baist fad 88 oinfieelt! g

the tube 61 1's conhre Ite-blood-cell elimnating filter, a
red-blood-capbé ag (collecting bag), a blood plasma bag, and a bag filled
with a red-blood-cell preservation solution through tubes. As a
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bl ood platel ets together wt ite blood cells is used. That is, the blood -
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used, and I'n 'S case, a ag 1S further provided as well.

25 [0059] Acgardi 4% - i R act 8 AR k- of f
rember 17, O] B O o 60

It is preferahlg.jhat an anticoagul ant should be put in the blood

col lecting bag 10 in advance. A liquid anticoagulant is ordinarily used,
and may be,lbgg exanple, an ACD-A 5 solution, a CPD solution, a CPDA-1

sol ution, or-a Heparin-sodium solution. An anobunt of such anticoagulant is

appropriately determined, 3eeaOkER0HO (d 1150 AIRMBinDinh @bdlB1BGing bSO ed.

10 is connected to (coupled to) the upper portion of the main bag portion 11 so as to be
communicated with the blood storing portion 13.  The first tube 97 can be divided into a
portion at an upstream side (the blood-collecting-needle-151 side) from a branched
portion 92 where a second tube (a branched line (a branched tube)) 91 is branched and a
portion at a downstream side (the blood-collecting-bag-10 side). Hereinafter, a portion

15 of the first tube 97 at the upstream side from the branched portion 92, i.e., a portion
connecting the branched portion 92 and the blood collecting needle 151 is referred to as a
"tube 94". Moreover, a portion of the first tube 97 at the downstream side from the
branched portion 92, i.e., a portion that connects the blood collecting bag 10 (the main
bag portion 11) and the branched portion 92 is referred to as a "tube 15".  Moreover, a

20 clamp 3 to be discussed later is arranged at the branched portion 92.
[0062]

The material of the first tube 97 and the second tube 91 is not limited to any
particular one, and for example, the same material as that of the main bag portion 11 can
be used.

25 [0063]

The blood collecting needle 151 is attached to (connected to) an end (one end) of the



[0061] Furthernore, a flexible first tube (a blood collecting line (a blood
collecting tube) 97 10 is connected to (coupled to) the upper portion of
the main bag portion 11 so as to be communicated with the bl ood storing
portion 13. The first tube 97 can be divided into a portion at an upstream
side (the bl ood-coll ecting-needl e-151 sid€) froma branched portion 92
where a second tube (a branched line (a branched tube)) 91 is branched and

a portion aty, B‘egé)gtﬁ@ﬁfs?%b@?ﬂﬁ thé #&ﬁ P FRGY: ‘?*gle%f&o'cl%tl&% g%@e&ib 499 i cludes

Herei nafter, a port the Tirst tube 97 at the upStream si from

t he br ancheol‘_i d‘P"%ﬁb% 2 A h® 15 s r’ﬂﬂ%&ﬁde%t 2 8%%08915@&1&3&1@@%‘3}1 tBQétBérO” 92

and the bl oo nee isre toas a "

Mor eover, ;{ﬁgr tdaggsﬂhat E'&/eidttéheéd‘}% 453t the downstream side fromthe

branched por , I.e., aportiont at connects t he bl ood coll ecting bag
10 (the nalqo portion 11) and t he branched portion 92 is referred to as
a "tube 15". eover, a 20 clanp 3 to be discussed later is arranged at
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The bl ood co neéedl e I's attached to (connecfe an en

end) of the tnhe 1yhe bI ood
col l ecting ngeleag?{)ﬁ? Saﬁ?l(%l Ed%ﬁ ?‘%%%%P&mg&éb%%y bﬁti%gr%%% tet?;t%} c)onnects

t he needl e q§@¥]152 and the tube 94 together and a cap 154 that covers the
needl e body [ 0064] 5The second tube 91 is branched fromthe hal fway of

02 the first topa A REBRRGT 2O bR dp et O W AECIGH Bt "

rotated cqynqp QKIS irtﬁ}/lal%p ﬂ%&%%%?bl(}ﬁg Saé: 3 Finbhuded Qgﬁélled main bag

portion 21, a blood inlet (a blood flow-in portion) 24 which is provided at an upper end

(one-end side) of the main bag portion 21 and which introduces an initially flowing out

blood (blood) in the main bag portion 21, and a sampling port (a blood collecting port) 29

which is provided at a lower end (another-end side) of the main bag portion 21 and which
15 collects the initially flowing out blood stored in the main bag portion 21.

[0066]

The main bag portion 21 is formed by stacking flexible material sheets formed of a
soft resin like polyvinyl chloride and by fusing (e.g., thermal fusion, high frequency
fusion) or bonding (joining) a sealed portion 22 therearound.

20 [0067}

A storage portion (an internal space) 23 is formed inside the portion enclosed by the
sealed portion 22 of the main bag portion 21. The storage portion 23 (the interior of the
main bag portion 21) retains (stores) initially flowing out blood that has passed through
the blood collecting needle 151 (the needle body 152), the tube 94, the branched portion

25 92, and the second tube 91 successively in this order.

[0068]



An initially flow ng out blood bag 20 is connected to a right end of the
second tube 10 91 in FIG 1. The initially flow ng out bl ood bag 20 i ncl udes
a pouched main bag portion 21, a blood inlet (a blood flowin portion) 24
which is provided at an upper end (one-end side) of the main bag portion 21
and which introduces an initially flow nd7out bl ood (blood) in the main bag
portion 21, and a sanpling port (a blood collecting port) 29 which is
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portion 22 @Fo’t‘ dp ﬁt% rtion 21. The storage portion 23 (the interior
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t hat has %@% Tt hr ough the bl ood collecting needle 151 (the needl e body

152), the tube 94, th che rt| C %fﬁﬁﬂ 291
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provi ded at the center of the > 8 i
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bag portion 21. Also, the length of the bl ood |nlet 24 is not limted to

any parti é@l[897 Ui ze, and may be | onger or shorter than that of the
illustrated exarrpl

tubular blood outlet 96 is provided at the lower end (another-end side) of the main
bag portion 21.  The blood outlet 96 is communicated with the storage portion 23, and
the sampling port 29 and the storage portion 23 are communicated with each other
through the blood outlet 96.

15 [0071]

The blood outlet 96 may be integrally formed with the main bag portion 21, or a
tubular member that is a separate piece from the main bag portion 21 may be coupled to
the main bag portion 21.  Also, the length of the blood outlet 96 is not limited to any
particular size, and may be longer or shorter than the illustrated example, but the shorter

20 length is preferable since a risk of aeration can be reduced when the initially flowing out
blood in the main bag portion 21 is collected from through the sampling port 29.
[0072]

The sampling port 29 is cylindrical, and has a pressure-reduction blood collecting

tube (unillustrated) in the interior thereof connected in a freely detachable manner. The
25 initially flowing out blood in the main bag portion 21 is collected into the

pressure-reduction blood collecting tube connected to the sampling port 29.



10 [0070] A tubular blood outlet 96 is provided at the | ower end

(anot her-end side) of the main bag portion 21. The bl ood outlet 96 is
comuni cated with the storage portion 23, and the sanpling port 29 and the
storage portion 23 are conmuni cated with each other through the bl ood
outlet 96. 15 [0071] The blood outlet 96 lday be integrally formed with the
mai n bag portion 21, or a tubular nenber that is a separate piece fromthe
mai n bag poqg@pﬂ 21 may be coupled to the nmain bag portion 21. Also, the

| ength of the bl'ood outlet 96 is not Iimted to any particular size, and
may be |onger ofpshpklishs biddfled Methithd LREK-BiGEkneHeR (PletrabRWpeh henileprdzan 20

|l ength is preferable since a risk of aeration can be reduced when the
initially flQuiR 9wk Raftntdpsdien o8I N bag portion 21 is collected from

t hrough the sanmpling port 29. fOO?Z] The sanpling port 29 is cylindrical,
and has a pqg@ﬁﬁre-reduction bl ood collecting tube (unillustrated) in the
interior thereof connected in a freely detachable manner. The 25 initially

flow ng oug bl oqad shng\'vﬁ NEFICRD NhOBR R h&bed b3 1iscl 6@s la@B 6@ hble W30 foiAd of a
pressure-reduction blood collecting tube connected to the sanpling port 29.
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shown in Fl Geq if B sRLQElte@BD tm%%fate?%aéseﬂh&'&{%ﬁ Rivwdefthent BREWARA hhopmed of

a flexible resin [i1 ke soft polyvinyl chloride, and a cylindrical portion
931 which i%né%lots'écﬂ?gLXolfdéo‘hﬁﬁ’nh&ﬁBH%@.hort tube 930 that no water passes
i ch

t hrough between them and whic as one end closed by a solid colum portion
932. [0075] :

10 An end portion of the tube 15, with which the block-off member 93 is connected, is
cut, and the cut portion is complemented with the short tube 930.  Therefore, the short
tube 930 can be deemed as a component of the tube 15.
f0076]

A thin and brittle tearable portion 933 is formed around the outer circumference of

15 the cylindrical portion 931. When the short tube 930 is bent by applying an external
force on the outer surface of the short tube 930 with a finger, etc., the solid column
portion 932 is bent and separated with the tearable portion 933 tom. As a result, the
inner passage of the tube 15 (the first tube 97), which is blocked off (discontinued) by the
solid column portion 932 and corresponds to an upstream portion of the tube 15 (the

20 blood-collecting-needle-151 side) becomes in communication with an downstream
portion of the tube 15 (the initially flowing out blood bag-20 side).

[0077]
The material of the cylindrical portion 931 is not limited to any particular one, and
examples of such are hard materials, such as hard polyviny! chloride, polycarbonate, and

25 polyester.

[0078]



[0075] 10An end portion of the tube 15, with which the bl ock-off nmenber 93
IS connected, is cut, and the cut portion is conplenented with the short
tube 930. Therefore, the short tube 930 can be deened as a conponent of the
tube 15. [0076] A thin and brittle tearable portion 933 is formed around
the outer circunference of 15 the cylindrngcal portion 931. \Wen the short
tube 930 is bent by applying an external force on the outer surface of the

short tube 930 %ih}g}%r B&ﬁ%%gth%ts%nd c8108n38b EFFRPLUSTh PREAJQRaRI and & iPeNt
and separated wt e tearable portion 933 torn. As a result, the inner
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(di scontinu y the sol'ird col um portion 932 and corresponds to an
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becones in comuni cation with an downstream portion of the tube 15 (the

initially f |dﬁ‘ﬁ’£ﬂkﬂ)nc’tﬁéré{flk9ﬂ%r Q?ﬂfe?&_o?ﬁﬁQﬁbe 107 Rkt the solifn@ LI 914 ddes@bt t he

cylindrical portion 'S no Imted to any particul ar one, and exanpl es

g‘;} i gghpg[ § g@%;ﬂ»_ﬁ%gyg?'ﬁ{g%@o%c&m 0BT il ePhiafld, PMoyg@fsbonat e,
shown in the figure, the upper end 934 of the solid column 932 may be provided with a
groove 935 that promotes the mobilization of biood.

[0079]
As explained above, the clamp 3 is disposed at the branched portion 92 (see FIG. 1).

10 As shown in FIG. 3, the clamp 3 includes a pair of plate members, i.e., a first plate
member (a clamp main body) 4 and a second plate member (an operation member) 5.
The clamp 3 has the first plate member 4 and the second plate member 5 superimposed
(facing) with each other, and the second plate member 5 can be rotated relative to the first
plate member 4 around an axis (rotation center 53} vertical to the plane direction. The

15 clamp 3 can change a state between a first state (an initial state) shown in FIG. 5 and a
second state shown in FIG. 8 by this rotational operation (in accordance with a rotation
angle of the second plate member 5 relative to the first plate member 4). Each
component will be explained below.

[0080]

20 The material of the first plate member 4 and the second plate member 5 is not
limited to any particular one, and examples of such a material are various kinds of resin,
such as polyvinyl chloride, polyethylene, polypropylene, cyclic polyolefin, polystyrene,
poly-(4-methylpentene-1), polycarbonate, an acrylic resin, an
acrylonitryle-butadiene-styrene copolymer, polyester like polyethylene-terephthalate and

25 polyethylene-naphthalate, butadiene-styrene copolymer, and polyamide (e.g., nylon 6,

nylon 6.6, nylon 6.10, and nylon 12). Among those, from the standpoint of easiness of



The upper portion of the solid colum 932 in FIG2 is in a wedge shape, and
it is preferable that the upper end thereof (a tip) 934 should have a
smal l er dinmension in the width direction than the outer dianeter of the
cylindrical portion 931 and a | arger dinension than the inner dianeter of
the tube 15 so that the solid colum 932 2does not 5 bl ock off the tube 15
after the solid colum 932 is torn off and separated. Also, as is shown in
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pl at e nmenber can e rotat ed relati to t st plate menber 4 around
an axis (rotgdd; in center 53) vertical to the plane direction.. The 15 cl anp
3 can changé tate between a first state (an initial state) shown in FIG
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20The materi a ate ne second ate menber 5 is
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cyclic poly?b&& , and polyester are preferable. Mreover, it is preferable
that the materi of the first plate nenber 4 and the second plate nenber 5
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411 formed protrudingly to the upward direction on a top face 401 of the main body 40.

15 Those protrusions 411 are arranged along the circumferential direction of the main body
40 (the first plate member 4) at an equal interval. The second plate member 5 is
disposed inside these protrusions 411, and has an outer periphery portion 501 in
connection with and held by respective protrusions 411.  Accordingly, the position of the
second plate member 5 in the radial direction is regulated (see FIGS. 7 and 10).

20 [0083]

Each protrusion 411 is provided with a claw 412 protruding inwardly. The edge of
an upper face 502 of the second plate member 5 is engaged with each claw 412 of each
protrusion 411.  Accordingly, the position of the second plate member 5 in the vertical
direction is restricted (see FIGS. 7 and 10).

25 The second plate member 5 is thus rotatably supported by the support portions 41.

[0084]



5 [0081] As shown in FIG 3, the first plate nenber 4 includes a main
body 40 in a discoidal shape, support portions (guides) 41 that rotatably
support the second plate nenber 5, a first press closing portion (a press
closing portion) 42 that presses the second tube 91 against the second

pl ate nmenber 5 (a second press closing pé@ition 51) and closes the 10 second
tube 91, and a fixing portion 43 that fixes the branched portion 92 and its

vicinity tubes.  008els1- o)feJtharéH&b%}{ 411995 W BRe blolAelbe tanplisalddiy of

(in this enbodi ment, fiv trusions 411 formed protrudingly to the

upward dire [ioﬂ zﬂ:ﬂng oh QR Je pzi&]: Lnbtepg e%gdhd%be dpis thaseby bem%e

protrusions 1T "are rranged al'ong the circu erentlal direction of t

mai n body 43)%%&9 first plate nmenber 4) at an equal interval. The second

pl at e nmenbe I's disposed inside these protrusions 411, and has an outer
peri phery quéq n 501 in connection with and held by respectlve pr ot rusions
411. Accordlngfﬁ, the position of the second plate nenber 5 in the radial

direction Ls regyl F}&ﬁg p()ﬁgo\?)v élfgﬁudeé a%% %’Qéve A9 a%;?g%gt]ond grod“:v%q‘rm B6@tdaysi on

411 is provided w protrudihg i nwardly. The "edge of an upper

face 502 of ﬁerl]t%pig go‘?lﬂfetxﬁalﬁ%ﬂﬁ’fﬁo 'é;eé grgngaged with each claw 412 of each
ccor

protrusion ingly ositron of the second plate nmenber 5 in
t he verti cal @kgectlon is restrlcted (see FIGS. 7 and 10). 25The second
pl ate nenbeJ s thus rotatably supported by the support portions 41.

[0084] 21 The ‘f{.é‘g’s%g%o% 4??&@1%% sl 3&%}1&&%11&1%&%@ R UROHELhPT ce

fromthe second acting on t se menber mhen t he second

tube 9115 Gnosios Bedf!DihRif %ﬁ%&?&@@m&lﬁ@%&ﬂ@%ﬁﬂéﬂlhmo@ donclpudes

a first groove secon groove or me
10 part of the first tube 97 (the vicinity of the branched portion 92) is inserted in the first

groove 431 (see FIGS. 5 and 8).
[0087]
The second groove 432 is a linear groove branched from the center of the first
groove 431.  Like the first groove 431, the second groove 432 is also opened to the outer
15 circumference (the side face) 402 of the main body 40. A part of the second tube 91 (a
part in the vicinity of the branched portion 92 side) is inserted in the second groove 432.
[0088]
Such a fixing portion 43 fixes the first tube 97 and the second tube 91 without fail.
Accordingly, unwanted misalignment (a rotation together with the second plate member
20 5) of the first tube 97 with the second tube 91 that could occur when the second plate
member 5 is operated to rotate can be prevented without fail.
[0089]
As shown in FIG. 3, a third groove 44 in an annular shape formed coaxially about
the center of the main body 40 is formed in the top face 401 thereof. The third groove
25 44 intersects with the first groove 431 at two locations, and intersects with the second

groove 432 at one location.  The portion of the third groove 44 intersecting with the



the top face 401 of the main body 40 (see FIG 3). [0086] The first
groove 431 is a linear groove passing through the center of the main body
40, and is opened to the outer circunference (the side face) 402 of the
mai n body 40. A 10 part of the first tube 97 (the vicinity of the branched
portion 92) is inserted in the first groege 431 (see FIGS. 5 and 8). [0087]
The second groove 432 is a |linear groove branched fromthe center of the

first groove 431. Like the first groove 431, t econd groqv i | so
opened to t FECHGEEPOVES3E; 6Uﬁfaeﬁoég%wg‘?rﬁgieﬁe‘&‘g‘%fe[5§ee§l {i%vfgsgg’q}a%gﬁné?ﬂgﬁg%dy
40. A part of the second tube 91 (a t i e. Vv gini of the branched
portion 92 SFHES a%@eifWé@F‘?(SéaloﬁlﬁgPgﬂé"oggééﬁ?&%é{}goéfeé’gﬁqbi{OOSS] Such a
fixing portion 43 fixes the first tube 97 and the second tube 91 w thout
fail. AccordP®flly, unwanted nisalignnent (a rotation together with the

second plate nenber 20.5) of the first tube 97 with the secon 91 that
coul d occur wheAstshevs Bcliy3 %ﬁ@oﬁ‘iﬁfﬁtﬁm ber Sdp dpRess aP%Vertg? g‘fstat%gagen be

prevented without fail. [0Q89] sho in FIG 3, .a [ rogve,44..n an
annul ar shéﬁEﬂF@¥ﬁéb“@é@&FgF?thiﬂﬁpomﬁ%S%@HP v%ﬁw{%§1%§$ﬁwgbg§4ﬂﬂéﬁg
formed in the top face 401 ther of,The(%hird E?Oée 25 ﬁ? intgfqg%ts W th
the first grieesnd plajg membeng cogxiallyidisposed, s negd ApAVE ML 1

sSécond

roove 432 at one |location. The portion of _the third groov 4 int ectin
\?vi th the 2amember 5 isrotatable, and the 1%tation center 53t thereol:I 1son tﬁ’e ran&xeﬁ pOI‘thIleJ n 9

a planar view (see FIG. 3). According to such an arrangement, the operation for rotating
the second plate member 5 is facilitated. ~ As a result the clamp 3 can be more easily
10 operated.

{0091]

The second plate member 5 includes a main body 50 in a discoidal shape, a second
press closing portion (pressing portion) 51 that is capable of pressing and closing the
second tube 91 on the first plate member 4 (the first press closing portion 42}, a

15 preventing portion 52 that prevents a tearing operation performed on the block-off
member 93, and an operation lever 54 caught by fingers when the second plate member 5
is operated to rotate.

[0092]

As shown in FIG. 4, an annular rib 55 coaxial about the center of the main body 50

20 is protrudingly formed on a bottom face 503 of the main body 50 (the second plate
member 5). The rib 55 is inserted in the third groove 44 of the first plate member 4.
[0093]

The rib 55 is provided with a portion higher than the other portion, and this portion
functions as the second press closing portion 51.

25 {0094]

As shown in FIGS. 6 and 9, in the clamp 3, the first press closing portion 42 of the



second groove 432, that is, a portion where the second tube 91 traverses,
has a bottomthat serves as the first press closing portion 42 (see FIGS.
5 6, 8 and 9). [0090] As shown in FIG 3, the second plate nmenber 5 is

di sposed above the first plate 5 nmenber 4 through the branched portion 92
so as to have the first plate nenber 4 ared the second plate nmenber 5
coaxi ally di sposed. As expl ai ned above, the second plate nenber 5 is

rotatabl e, apd %5'&? Rk h%gl ARNeEndIRedsRRIsBR potforOd) diBe RicBRE PR IﬁgﬁEéron 92

in a planar vie see FIG 3). According to such an arrangenent, t

operation fog arlégf)ﬁ" 1109 dabe ofer ongk b @éc%n@gm%e[ﬁelﬁbér% foffds! b HRta8Ee h BStwen
3 b Iy 10 (/0091

result the clanmp can be nore easily 1 per at ed. | The second

plate ”E”bertht@ﬁ.}% B}eegaﬁsiﬁg E(E;xirti'an ROd¥d AR skfbrR pilss CRIsH3IpostiaPe cHinS&CORd 2Pr ess

cl osing portion ressing tion) 51 that i's capabl'e of pressing and

closing the sagopd SE&%Q fgéss%ﬂ)sf SroktidnSd 1 Rk S10TEBOF fattHel REmfthE st re8SS

cl osing portion 42) preventing portion 52 that prevents a tearing
operation ?ecrl&%{ i9h43 he bl ock-of f menber 93, and an operation |ever 54
caught by ftingers en the second plate nmenber 5 is operated to rotate.
[0092] As s ggﬂin FIG 4, an annular rib 55 coaxial about the center of the
mai n body 5 O7is protrudingly fornmed on a bottom face 503 of the nmain

mi > 2 om f 03 .
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groove 44 of the first plate ne e rib 55 is provi

with a portign Sgs}iesg,{zgfssli& piém 9&&5@{; sé%gﬁ?hlggséﬁléﬁsgg g&iﬁanﬁﬂééhggrsgéggcmga@s as

the second pre ortion hown in F 9,

in the cl ams,‘?the ge,QSnci bfe?st clgﬁﬁgﬁorﬁbﬁ %h %8%5&:9 RofttnOfird IB?ess g}%sing portion 42,

10 In this state, the second tube 91 is not pressed nor closed by the first press closing portion
42 and the second press closing portion 51, Accordingly, the upper stream portion of the
second tube 91 is in communication with the downstream portion of the second tube 91
and an initially flowing out blood passing through the tube 94 can flow into the initially
flowing out blood bag 20 through the second tube 91. At this time, since the block-off

15 portion 93 is not torn yet, the initially flowing out blood flowing through the tube 94 is
prevented from flowing into the blood collecting bag 10 passing further through the tube
15 (see FIG. 5).

[0096]

Next, when the second plate member 5 is operated to rotate from the first state, the

20 clamp 3 becomes in a second state as shown in FIG. 9.

[0097]

In the second state, the distance h between the first press closing portion 42 and the
second press closing portion 51 becomes the smallest. That is, the second press closing
portion 51 comes closest to the first press closing portion 42.  Accordingly, the second

25 tube 91 is pressed and closed between the first press closing portion 42 and the second

press closing portion 51 without fail. In this state, blood flowing through the tube 94 is



first plate nmenber 4 and the second press closing portion 51 of the second
pl ate nmenber 5 are apart fromeach other. As the second plate nenber 5
rotates, a distance h between the first press closing portion 42 and the
second press closing portion 51 changes. As a result, the second press
closing portion 51 conmes closer to or fardher fromthe first press 5

cl osing portion 42. [0095] As shown in FIG 6, when the clanp 3 is in

the first Stﬁéw%nt&%nqﬂ&vﬁ{g(ﬁt&h@ﬁﬁmg/fﬂ&vhﬁ Bhﬂ%od’éa%% thicRgh i REgHd on 42

and the second press closing portion | argest. That is, the second
press closingpPertion 51 is nost apart fron1the first press cI05|ng portion
42. 10 In this state, the second tube 91 is not pressed nor closed by the
first presslgbgglng portion 42 and the second press closing portion 51.
Accordingly, the upper stream portion of the second tube 91 is in

conmuni cati on Wrh8 sddfd ?&%&Bhﬁ@ﬁbﬂ%ﬁtﬂl @8s &f inkhedgRends iybe 8k

initially flow ng out blood passing through the tube 94 can flowinto the
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time, since thé block-off 15 portion 93 i's not torn yet, the initiall

flowing out jBkeRed by ARG EYoPHRRAINA phdtb 8loSthg ipdriRheMat@dnd §QBhd haw ng
into the bl ood collecting bag 10 passi ng furtﬁer t hrough the tube 15 (see

FIG 5). [0Q9&hbers is rotatH?XtOVéWEé‘lnEI%d%ﬁﬂﬁﬁSIQ| e QABRP & rRiuby ORfEal ed to

rotate fromthe first state, the 20 clanp 3 becones in a second state as

shown in Fl GeeFeastHARDAL the rotéti%ntdlﬂ%ctﬁﬁ(iﬁ@ge st Eplafefenthes 5aNaecRdRglyvagn the

first press closing portion 42 and the second press closing portion 51

becones the grmliliesior ggﬁtveht%d fﬁhﬁb&%ﬂ?ﬁl@ﬁ%ﬁd ah@&loRa, R hu®R badk HATES
closest to the first préss closing poftfon 42. Accordingly, the second 25

tube 91 i 50 RIr@RSAMiaRAP %%@&9 bRRUUE RI sblshdlthbed1 ok @ﬁaﬁnﬁlle BXuBGreBRA! | Akod2
and the second press’ closing portion 51 wthout fail. 1n this state, bfo d
flowi ng thr QuoRd8 dhRBo 1tk JePformed smoothly.

f0099]

The second press closing portion 51 provided with such an inclined portion 511
functions as a pressing portion which presses the second tube 91 on the first plate member

15 4 and closes the second tube 91.
[0100]

As shown in FIGS. 3 and 4, the preventing portion 52 is provided at the outer
circumference 501 of the main body 50 in the form of a protrusion protruding toward the
radial direction (the outward direction). The preventing portion 52 prevents a tearing

20 operation given to the block-off member 93 in the first state (see FIGS. 5 and 7).
[0101]

As shown in FIG. 7, the preventing portion 52 is in such a shape as enclosing the
block-off member 93 (the short tube 930), that is, a rectangular cross-sectional shape
opened on its rear side when the preventing portion 52 is retracted in a direction (a

25 direction indicated by the arrow E).  Accordingly, when the clamp 3 is in the first state,

the block-off member 93 is covered by the preventing portion 52, so that the block-off



24 prevented fromflowing into the initially flow ng out bl ood bag 20

t hrough the second tube 91. [0098] The second press closing portion 51 has
an inclined portion 511 (see FIG9) at an 5 end portion which conmes ahead
of the other portion in the rotation direction (a direction indicated by an
arrow E) of the second press closing portbon 51 when the second plate
menber 5 is rotated. Over the inclined portion 511, the distance h

gradual Iy C?I?E%-gt% o8 ggﬁfo‘?ﬂ?ﬁéa bﬁla% o BR. 5Rd RtdaPAp BpdrEdd @PerPh théBlosReENd

pl at e nenbe ccordingly, the second tube 91 is prevented from bei ng

rapidly press e?@gc&{géﬁfg%erﬁgﬁwﬁtﬁ&ﬁ 78 backflow 10 of the initially flow ng

out blood in e Second e or exanple is suppressed. Al so, the
rotation op%ﬁbi]on is perforned snmoothly. [0099] The second press
cl osing portion'51 provided with such an inclined portion 511 functions as

a pressing porti ' SSES, iReréichthe pbraibe
menber 15 4 andAgP%(i\g%ﬁ)t Igirg’econc}ﬁ?ﬂ@sggg%[%lgggz]oaig@gﬁovﬁrir? FIg . 3 and

4, the prey %Hgﬁ%tsgﬁérhie 1§&5¢M\4& gediofh withehOMiRonGf i REGIdERIEe 501 of

the main bo orm of a protrusion protruding toward the radia

f;;?f;igon (theouisvwand Sareht h 9d-in WHEHY RUERY bitatRAlil pRVeREl Bf B¥eNt s a
preventing portion 52 is cancelled, i.e., the block-off member 93 is exposed, and a tearing
aperation by holding block-off member 93 is enabled.

[0103]

10 The preventing portion 52 can move between two protrusions 411a and 411b
adjoining to each other shown in FIG. 5 (and FIGS. 3 and 8) among the five protrusions
411 of the first plate member 4. Accordingly, the rotatable range of the second plate
member 5 is restricted.  Accordingly, the clamp 3 can be surely set to be in the first state
in which the second tube 91 is opened and a tearing operation to the block-off member 93

15 is prevented and in the second state in which the second tube 91 is closed and a tearing
operation to the block-off member 93 is enabled.

[0104]

According to the clamp 3, the protrusions 411a and 411b can be deemed as
restriction means for restricting the rotatable range of the second plate member 5.

20 [0105]

As shown in FIG. 3, an operation lever 54 is protrudingly formed on the top face 502
of the main body 50 (the second plate member 5). The operation lever 54 is a plate
member provided on the main body 50 in a standing manner. Moreover, as shown in
FIG. 8, the operation lever 54 is disposed in the same direction as the running direction of

25 the first tube 97 when the clamp 3 is in the second state.

[0106]

LY+



20 operation given to the bl ock-off nenber 93 in the first state (see FIGS
5 and 7). [0101] As shown in FIG 7, the preventing portion 52 is in
such a shape as enclosing the bl ock-off nenber 93 (the short tube 930),
that is, a rectangular cross-sectional shape opened on its rear side when
the preventing portion 52 is retracted irm6a direction (a 25 direction

i ndi cated by the arrow E) Accordingly when the clanp 3 is in the first

state, the bl ock- of s eTe
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blood collecting device 1, when the blood collecting needle 151 is stuck on a donor, blood

from the tube 94 flows in the second tube 91 through the branched portion 92.
[0108]
Moreover, as explained above, since the block-off member 93 is covered by the
15 preventing portion 52 of the second plate member 5, a tearing operation is disabled (see
FIGS. 5 and 7).
[0105}

Furthermore, the blood collecting bag 10 and the initially flowing out blood bag 20

of the blood collecting device 1 are respectively set at a location lower than a portion
20 where the blood collecting needle 151 is stuck.
[0110]

Next, the cap 154 is removed from the blood collecting needle 151 (see FIG. 1), the
blood collecting needle 151 is stuck into a vein (a blood vessel) of the donor, and when it
is confirmed that the blood collecting needle 151 is stuck in a vein, the hub 153 is fixed

25 with, for example, an adhesive tape to the vicinity of the location where the blood

collecting needle is stuck on a donor.  Likewise, it is preferable that the first tube 97 (the



20 [0105] As shown in FIG 3, an operation |ever 54 is protrudingly
formed on the top face 502 of the main body 50 (the second pl ate nenber 5).
The operation lever 54 is a plate nenber provided on the main body 50 in a
standi ng manner. Moreover, as shown in FIG 8, the operation lever 54 is

di sposed in the sane direction as the ruding direction of 25 the first
tube 97 when the clanp 3 is in the second state. [0106] 26 A rotation

oper ati on' cap. g ugever,geggx AR A AN Bhoitnd ORTEEDI Fhsedashior

whi |l e the oper I'S cau ngers when the second plate

menber 5 |s operate rdingly, the operation is further
facilitated® fg FQEQ%EEQQﬁgﬁatlon w Il be given of the working of

the bl ood cg@umﬁtlng device 1 (an operated state (a use state) of the clanp
in FIG1, firstly the blood collecting device 1 has the
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and t he second connﬂnlca see
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94 through the branched portion 92 without fail.

10 [0112]

Before the blood is introduced, air in the tube 94 and the second tube 91 is
discharged from those tubes, and is collected in the initially flowing out blood bag 20.
Accordingly, the pressures inside the tube 94 and the second tube 91 and the volumes of
the inner cavity of the tube 94 and that of the second tube 91 are maintained at

15 substantially constant. As a result, application of an excessive load on blood cells can be
suppressed, and thus it becomes possible to suppress production of hemolysis or the like
in the blood. Moreover, no blood enters the block-off-member-93 at the branched
portion 92 and is left there.

[0113]

20 When the liquid level of the initially flowing out blood in the storage portion 23 of
the initially flowing out blood bag 20 reaches a target position in the initially flowing out
blood bag 20, the operation lever 54 of the second plate member 5 of the clamp 3 1s
operated in order to set the clamp 3 to be in the second state. ~Accordingly, the flow path
of the second tube 91 becomes in a closed state (see FIGS. 8 and 9).

5 [0114]

Thus the blood collecting device 1 collects (obtains) a predetermined amount (a



Furthernore, the blood collecting bag 10 and the initially flow ng out

bl ood bag 20 of the blood collecting device 1 are respectively set at a

| ocation | ower than a portion 20 where the bl ood collecting needle 151 is
stuck. [0110] Next, the cap 154 is renoved fromthe bl ood collecting
needl e 151 (see FIG 1), the blood colledBing needle 151 is stuck into a
vein (a blood vessel) of the donor, and when it is confirnmed that the bl ood
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i s bl ocked - nber 93, the blood flows in the second tube
91 fromt he%&g%%@giﬁﬁﬁo‘@g%%du?ﬁe branched portion 92 without fail. 10 [0112]
Bef ore the Zgﬂgﬁ] is introduced, air in the tube 94 and the second tube 91
is discharg om those tubes, and is collected in the initially flow ng
out bl ood bag 2 Accor di . I sl sk dhhe
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branched port i 2,and.is left there. [0113] 20When the liquid | evel of
t he initialK?mﬁﬁgéﬁ%ﬁxgﬁp'blood in the storage portion 23 of

[0116]

Furthermore, it is preferable that the second tube 91 should be pressed and closed
before a tearing operation on the block-off member 93 is enabled when the clamp 3
15 becomes in the second state from the first state. That is, when the clamp 3 isina
transition from the first state to the second state, it is preferable that the second tube 91
should be completely pressed and closed but the block-off member 93 should not be
completely exposed (about to be completely exposed). Such a condition can be realized
by setting, for example, a positional relationship between the second press ¢losing portion
20 51 of the second plate member 5 and the preventing portion 52 thereof appropriately.
[0117]
Next, blood collection (real blood collection operation) into the blood collecting bag
10 is started.
In this case, the tearable portion 933 of the exposed block-off member 93 is torn in
25 order to separate the solid column 932, thereby opening the flow path in the block-off

member 93. Through this operation, the flow path of the first tube 97 is kept opened



the initially flow ng out bl ood bag 20 reaches a target position in the
initially flow ng out blood bag 20, the operation |ever 54 of the second
plate menber 5 of the clanp 3 is operated in order to set the clanp 3 to be
in the second state. Accordingly, the flow path of the second tube 91
beconmes in a closed state (see FIGS. 8 arm$ 9). 25 [0114] Thus the bl ood
collecting device 1 collects (obtains) a predeterm ned anobunt (a 28 target
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fromthe b%oﬁé: of.f menber 93, and the bl ock-off 10 nenber 93 is exposed, so
that a teal °i§"6Peration to the bl ock-off nember 93 is enabled (see FIGS. 8
and 10). [0&%@% Furthernore, it is preferable that the second tube 91
should be p éd and cl osed before a tearing operation on the bl ock-off

menber 93 is enghl.e en, t he. cl anp..3; .1 {1 Ohes state from
]E he first stat e.E 'hhflﬁglﬂg\{i(’lg?d \I?E’gwgtcﬁgpc LI @%f&g&ﬁ?g&%ﬁﬁ@ ? g’gﬁgf romt he
irst state to the second state, .it . Is.prefera . 1 91
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ﬂe aE e anb% FO@TC%\%‘FH@W HEHPTR df)"(S?quicg%n I\%%gg E@ieé%?é] gpg'r O#é}gﬁfgﬂ’ﬁ hg [0117]
xt, ood collectjo ea 0 | | ecti,on operatio [Mo) t |.ood
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of the expose ck-o megher 93.is.1orn in.25 ordet. t [ .he
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rough thi Blodd ¢o gétﬁg’mgeg,echfslo%\é\{'aggﬁ Ps rgf)eagel&? first tube 97 is kept opened
Such sampling may be performed after the blood collection into the blood collecting
15 bag 10 completes.
[0119]
In the blood collection into the blood collecting bag 10, after a predetermined
amount of blood is collected in the blood collecting bag 10, the blood collecting needle
151 is taken out from the blood vessel of the donor, and the first tube 97 and the second
20 tube 91 are closed by fusing using a tube sealer if need be. Thereafter, the initially
flowing out blood bag 20 and the blood collecting needle 151 are taken out.
[0120]
Moreover, the blood stored (collected) in the blood collecting bag 10 is made to pass
P
through a white-blood-cell removing filter in order to separate white blood cells and

25 blood platelets, the remaining blood components are collected in a collecting bag, and the

blood collecting bag 10 and the white-blood-cell removing filter are taken out.



29 with the upstream side portion in conmmunication with the downstream side
portion. Accordingly, the collected blood flows through the first tube 97,
and is introduced in the blood storing portion 13 of the blood collecting
bag 10. Therefore, the blood collecting bag 10 storing the bl ood excl uding
the initially flowing out blood is renoves{collected) is 5 obtained. [0118]
Wiile the blood is being collected into the blood collecting bag 10, the
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[0122]

As explained above, according to the blood collecting device 1 (the clamp 3), when
the real blood collection is carried out after the initially flowing out blood is collected, the
block-off member 93 provided in the first tube 97 becomes tearable after the second tube

15 91 isclosed. That is, when the blood collecting device 1 is operated, it is possible to
prevent without fail the block-off member 93 provided in the first tube 97 from being torn
and the first tube 97 from being opened (communicated) with the upstream side portion in
communication with the downstream side portion before the second tube 91 is closed.
{0123]

20 If the block-off member 93 is torn before the second tube 91 is closed, the initially
flowing out blood flows into the blood collecting bag 10 used for real blood collection
even though the initially flowing out blood collecting operation is completed. Then if
the real blood collection gets started after this operation, the blood is contaminated by the
initially flowing out blood already stored in the blood collecting bag 10 and all collected

25 blood must be disposed (the collected blood is wasted).

[0124]



30 Thereafter, the blood in the collecting bag undergoes a centri fugal
separation, is separated into red-blood-cell |layers and bl ood plasm

| ayers, and after the blood plasma is transferred into a bl ood pl asma bag,
a red-bl ood-cell preservation liquid in the bag filled with the
red- bl ood-cell preservation liquid is added to the concentrated red bl ood
cells left 5inthe collecting bag, and is m xed therewith. [0121] On

the other hand, AlB&dinith ﬂ@ﬂwodfdoql\%tﬁ@ deufcebl(ﬂfacuaﬁ@ beRbRever Rubg failure

pressure- reductlon bl 6od coll ecting tube is used for exam nations, such as
a bi ochem cal, gxameRghtatedl bl ood serum and a nucleic acid anpllflcatlon
exam nation of infective viruses (e.g., 10 AIDS virus, and hepatitis
virus). [0138]2s As expl ai ned above, according to the bl ood collecting
device 1 (the clanp 3), when the real blood collection is carried out after
the initially flQwingEHodh&ed is collected, the block-off nenber 93
provided in the first tube 97 becones tear abI e after the second tube 15 91

is closed. 5 That gg, llwa‘?ﬂlaﬁ bfeubéh%%gcphéseﬁaﬂer@gadmpcz@c&dhfg tORLERLRM, It is
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coll ected 25 ood nust be di spos d (the collected blood is wasted). [0124]
31 difference from the foregoing embodiment will be mainly explained and the explanation

for the same matter will be omitted.
[0127]
This embodiment is the same as the first embodiment except the structure (the
15 shape) of the preventing portion that is different.
[0128]

As shown in FIGS. 11 and 12, a notched portion 45 is formed on the outer
circumference 402 of a first plate member 4A (the main body 40). The notched portion
45 is a cut-out of the outer circumference 402 facing (corresponding to) the block-off

20 member 93. The notched portion 45 is in a sectorial shape.
[0129]

As shown in FIG. 11, when the clamp 3 is in the first state, a portion of the outer
circumference of a second plate member SA is disposed opposite (faces) the notched
portion 45 of the first plate member 4 A through the block-off member 93. The portion

25 of the second plate member 5A facing the notched portion 45 is an preventing portion

52A. This preventing portion 52A covers the block-off member 93 in the first state, and



According to the blood collecting device 1 (the clanp 3), however, such a
failure can be surely prevented. [0125] <Second Enbodi nent> 5FIG 11 is a
pl an view showing a first state of a clanp according to (a second
enbodi nent of) the present invention, and FIG 12 is a plan view showi ng a
second state of the clanp according to (BBe second enbodi nent of) the
pr esent invention [0126] An explanation will be given of the clanp and a
bl ood col | et deV| ﬁﬁ@ﬁg ohilt he
present inv "%Sa R Qrc?% g?({e{rii&%g%t%%t%ogép |9§S‘%gs®g but t%éﬁﬂgf)?ference from
t he foregoiqﬁgﬁ odlnent wi Il be mainly explained and the explanation for

t
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portion of C|rcu erence ecton ate nenber 5A is di sposed
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and thus a tearing operation thereof is surely enabled.

10 [0131]

<Third Embodiment>

FIG. 13 is a vertical cross-sectional view showing a first state of a clamp according
to (a third embodiment of) the present invention, and FIG. 14 is a vertical cross-sectional
view showing a second state of the clamp according to (the third embodiment of) the

15 present invention.
[0132]

An explanation will be given of the clamp and a blood collecting device according
to the third embodiment of the present invention with reference to those figures, but the
difference from the foregoing embodiment will be mainly explained and the explanation

20 for the same matter will be omitted.
[0133]

This embodiment is same as the first embodiment except that a clamp has a

protecting sheet.

[0134]
25 As shown in FIGs.13 and 14, a first plate member 4B (the main body 40) has a

flexible protecting sheet 46 provided on the bottom (the first press closing portion 42) of



32 thus a tearing operation to the bl ock-off nenber 93 can be prevented

w thout fail [0130] As shown in FIG 12, a notched portion 56 is forned
at such a position on the outer circunference of the second pl ate nenber 5A
that the notched portion 56 is aligned with 5 (overl apping) the notched
portion 45 of the first plate nenber 4A wWhen the clanp 3 is in the second
state. Like the notched portion 45, the notch 56 is in a sectorial shape.

According t qhsieh osvelayct ‘Fﬁ@prdté&hﬁé'@he%?@@ﬂﬂ Stufétton tb &Ik @FKciRfnk) menber 93
i s exposed through the notches 45 and 56, so that the bl ock-off nmenber 93

becones hol dablign@Rreid A'Secdnd ﬁPaEé rHQmQé}%r Alrin@hd RefiRAlopkatsyrel y enabled. 10
[0131] <Third Enbodi nent > is a vertical cross-sectional view
showi ng a fl[{)gr,s]state of a cl anp accordl ng to (a third enbodi nent of) the
present invention, and FIG 14 is a vertical cross-sectional view show ng a

second state of Thh Ero@écﬁﬂ? slitef 94 H’ésrlﬁhe teﬁd b en (k! '1&9’( ﬁrm@dl TBREF %)14§mhu1:§

present invention. An explanation wll be given of thé clanp

and a bl oogl j¢Qkkefpdhion d6Vies t%QHé)E&{oHQoFtﬁeHﬁﬂér@éxfefhzl%]}hﬁ%%f'tfopéx ,
present invention Wth reference to those figures, but the differencé from
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for the sane matter wll be omtted Thi s enbodi nent i s sane as
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25As shown ?SE& H% 1% and 14, ls|rcst g?gte rrr]errbecr thse mai n Bo dy 40)
has a [0136]

The material of the protecting sheet 46 is not limited to any particular one, and for
10 example, polytetrafluoroethylene (PTFE) can be used.
[0137]

Since the protecting sheet 46 covers the second tube 91, when the second plate
member 5 is rotated, it is possible to prevent the rotation force from acting on the second
tube 91, so that a twisting of the second tube 91 can be prevented without fail.

15 [0138]

Note that instead of providing the protecting sheet 46, a surface treatment may be
performed on the second press closing portion 51 of the second plate member 5 or the
second tube 91 in order to reduce a frictional resistance.

[0139]
20 <Fourth Embodiment>

FIG. 15 is a schematic view (a plan view) showing a blood collecting device
according to a fourth embodiment of the present invention. FIG. 16 is a perspective
view showing a clamp of the blood collecting device shown in FIG. 15 according to (the
fourth embodiment of) the present invention. FIGS, 17 and 18 are each a diagram

25 showing the clamp shown in FIG 16 as viewed from a direction of an arrow E (Fig. 17 is

a side view showing a first state of the clamp shown in FIG. 16, and FIG. 18 is a side view



flexi ble protecting sheet 46 provided on the bottom (the first press
closing portion 42) of 33 the third groove 44. The protecting sheet 46 has
a function to reduce a frictional resistance with the second plate nenber 5
during the rotation operation. [0135] The protecting sheet 46 has one end
portion (the left in FIG 13 (and FIG 14)3 which 5 is a fixed portion 461
fixed to the bottomof the third groove 44 by neans of, for exanple, an

adhesi ve, ang, a%@&ﬁﬂﬂ%ﬁat@@ﬁh@@fa&ﬂp%o%ihgp% 36PPHAGI {Eista@riReliionsd

portion 461 of the protecting sheet 46 an ich is a covering portion 462
covering theiseeeBdalbolPg 1184 F-H 8136] 1778d FRE.20iiah cQbs-tdegoRll ULtk APalshest 46
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is not limted to any particular one, and for 10 exanpl e,
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sheet 46 covers the second tube 91, when the second plate menber 5 is
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second tube 91, so that a twsting of the second tube 91 can be prevented
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sheet 46, a surface treatnent may be perforned on the second press closing

portion 51 ofywheg€cond plate nmenber 5 or the second tube 91 in order to
reduce a frictional resistance. [0139] 20<Fourth Enbodi nent > FIG15 is
a schematic [m’@\]v (a plan view) showi ng a bl ood collecting device accordi ng
to a fourth enbodi ment of the present invention. FIG 16 is a perspective

An explanation will be given of the clamp and the blood collecting device according
to the fourth embodiment of the present invention with reference to those figures, but the
10 difference from the foregoing embodiment will be mainly explained and the explanation
for the same matter will be omitted.
[0141]
This embodiment is the same as the first embodiment except the structure of the
clamp that is different.
15 As shown in FIG. 15, this embodiment has a clamp 6 provided in the vicinity of the
branched portion 92.
[0142]
As shown in FIG. 16, the clamp 6 includes two members: a press closing member (a
coupling member) 7 that is also a main body (a clamp main body); and a preventing
20 member (an preventing portion) 8. The clamp 6 has the press closing member 7 and the
preventing member 8 coupled and fixed together, has the first state (an initial state) shown
in Fig. 17 and the second state shown in FIG. 18 and transitions fr01:n the first state to the
second state. The transition from the first state to the second state is carried out by
pressing and operating the press closing member 7 (an operation portion 77). The
25 structure of each component will be explained below.

[0143]



view showi ng a clanp of the blood collecting device shown in FIG 15
according to (the fourth enbodi nent of) the present invention. FIGS. 17 and
18 are each a diagram 25 showing the clanp shown in FIG 16 as viewed from a
direction of an arrow E (Fig. 17 is a side view showng a first state of
the clanp shown in FIG 16, and FIG 18 is3a side view 34 show ng a second
state of the clanp shown in FIG 16). FIG 19 is a cross-sectional view
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portion 92. &y%hd'g.k, nylon 6.10, and nylon 12). Among those, from the standpoint of easiness for

molding, such resins as polypropylene, cyclic polyolefin, and polyester are preferable.
[0144]

10 The clamp 6 is configured by the press closing member 7 and the preventing
member 8 which are separate pieces coupled together in this embodiment, but the present
invention is not limited to this structure. The press closing member 7 and the preventing
member 8 may be formed integrally with each other.

[0145]

15 As shown in FIGS. 16 to 18, the press closing member 7 is in a plate shape, and is a
plate member which is curved (or bent) in the halfway of the lengthwise direction thereof.
That is, the press closing member 7 is a plate member in a "U" (or "V") shape as viewed
from a side. The second tube 91 is disposed inside the press closing member 7.

[0146]

20 The press closing member 7 has a curved portion that serves as an elastic
deformable portion 71 that is elastically deformable. Relative to one end (the bottom
portion) 72 of the press closing member 7, another end (the upper portion) 73 thereof can
be pressed against an elastic force of the elastic deformable portion 71 (see FIGS. 17 and
18). Therefore, an outer surface of another end 73 of the press closing member 7

25 functions as the operation portion 77 pressed and operated. It is preferable that the

operation portion 77 should be provided with many grooves 771. Accordingly, when the



As shown in FIG 16, the clanp 6 includes two nenbers: a press closing
menber (a coupling nmenber) 7 that is also a main body (a clanp nmain body);
and a preventing 20 nmenber (an preventing portion) 8. The clanp 6 has the
press closing nenber 7 and the preventing nenber 8 coupled and fixed
together, has the first state (an initial36state) shown in Fig. 17 and the
second state shown in FIG 18 and transitions fromthe first state to the

second state. The transition fromthe first state.to th econd state is
car i ed out BGEPRRUAR 7ARPIEBEN 39 FTRRLOBP SIEerCi SRy Dlrare et i
operation partion 77). .The 25 structure of ch.conmponent wi || .be.explai ned
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B bodi rent, BUEMETBeTPes5ant * PHISRE oo S6 R e fpad s WL e el B the
press closing nenber 7 _and the preventing nenber 8 nay be fornmed integrally
with each ot?hapothgrgad=s. 15As shown in FIGS. 16 to 18, the press closing
menber 7 is in a plate shape, and is a plate nenber which is curved (or

bent) in ﬂ%éohﬁﬂfmay of the I engthwi se direction thereof. That is, the
press closing nepber 7 is a

plate, menber in a "U' (or "V') shape as .iewed
froma side. Thdhgakutiee perHen @ﬁ*si‘gSPd’P%dp‘H’é‘éapﬁ‘ﬁgF%g‘ftPfemﬁ%g eﬁ‘% i?r?éﬂ?ﬁsrrber
7. [0146] 20The press closing nenber 7 ha rved portion that serves as
an el astic dexwdtan Y- pdheiabiiting PeRigp 75ds équ@giﬁj%épl“yg’@é#@%?ﬁg‘? ongetd: i ve
to one end é}he bottom portion) 72 of the press closing nenber 7, another
end (the upp@rofpsresplosig mpEb@dt can be pressed agai nst an el astic force

of the elastic deformable portion 71 (see FIGS. 17 and 18). Therefore, an
outer surfad8¥ another end 73 of the press cl osing nenber 7

15 The pressing portion 76 is a portion (a protrusion) formed so as to protrude from the
internal plane of another end 73 of the press closing member 7. This pressing portion 76
is disposed opposite the abutting portion 75 via the second tube 91.
[0150]

In the first state shown in FIG. 17 (and FIG. 19), the pressing portion 76 is disposed

20 apart from the second tube 91. In this state, the second tube 91 is opened from the
upstream side to the downstream side, so that an initially flowing out blood passing
through the tube 94 can flow in the initially flowing out blood bag 20 through the second
tube 91. At this time, since the block-off member 93 is not torn yet, the initially flowing
out blood is prevented from passing through the tube 15 and flowing in the blood

25 collecting bag 10 (see FIG. 17).

[0151]



25 functions as the operation portion 77 pressed and oper i
preferabl e that the operation portion 77 ghould be proesdggeaitLtngay
grooves 771. Accordingly, when the 36 operation portion 77 is pressed and
operated by a finger, it is possible to prevent that finger fromslipping
fromthe operation portion 77, and thus &7pressing operation is ensured
EglgrLcﬁIES Brefs c;oizn?hnenber 7 is provided with a press cl osing poriion
g portion at can press and close the s |
press cl osi ng pﬁﬂmn@wcanﬁwemea§§%3dsaﬁ&i @ﬁgogngFaﬁﬂgﬁ%%ﬂ%%¥§§%3§Pygﬂg

end 72 of the press closing nenber 7 (the coupljng ne i
portion 76 pheoalastiedetpmable pertios 7t1H’§ﬂhé3'ﬁt°fai“WgéjE‘c}|;‘? ﬁﬁsﬁs%?%%’,c a%n(rﬁj %g?&%ﬁe s;gg
10 [0148]  The abutting portion 75i1§<é|j-i o] ont o, a part. uter
ci rcunf er endetiestca staeshosmon & e and I'L I%éfab ™ ‘E‘&%ﬁpﬁlgﬁn% sl%gon ef i ned
by an internal plane of the one end 72 of the press.clos] n .

[0149] 15 Thitpilsgseanpenorient péogeddn H&HTPHHH? ‘”ﬁ%"tyfﬁfé‘i %ﬁ?l‘ﬁffﬁﬁ h%%]mgo as
to protrude fromthe internal plane of another end 73 of. thef res CA si ng
menber 7. FHiSsaptaiopifieg (poressise pirae) ©1dh<p EF%‘-H%B%‘F%‘“(%‘&“ St ?Inl £

portion 75 via the second tube 91. [015 In thefi i

17 (and FI Gth®jeconhabpPbssherprdinghyi ﬁwgélP§°ﬁ{°§ﬁ8§i§£fgt %éﬁ%ﬁfgog%sécﬂeﬂ ©
second tube 91. In this state, the second t tie 1 i.s apened,frqmdh
upstream si dmdmbscmélwﬂﬁﬁswwﬁ%ﬁ-dé{”@%“ﬁtﬁgl?° Pzisﬁlflgi%ﬁ'ﬂl% *F&?ﬁenél gut

bl ood passing through the tube 94 can flow in the inLgi I fl ow ut

bl ood bag 2Greventeddton Rewinedbieaeh thsescepnd tabe ¢hinto e ﬂfé}alg‘i ‘{\%‘%m? r?\é‘w @88&- of f

menber 93 is not torn yet, the initially flown i
_ , g out blood is prevent
from passi ngpagl2fough the tube 15 and flowing in the bl ood P nted

10 [0152]

As shown in FIGS. 16 to 18, the pressing portion 76 protruding from the internal
plane of another end 73 of the press closing member 7 is provided with a first hook 762
extending toward the tip (toward the branched portion 92).  The tip of the first hook 762
is provided with an inclined face 763.

15 [0153]

On the other hand, a protrusion 78 is provided in a standing manner on the internal
plane of the one end 72 of the press closing member 7 at a location closer to a tip beyond
the abutting portion 75.  The protrusion 78 is provided with a second hook 781
protruding toward a basal-end side.  The portion of the second hook 781 at the basal-end

20 side is provided with an inclined face 782 that is inclined in the substantially same

direction as that of the inclined surface 763 of the first hook 762.

[0154]
When the operation portion 77 is pressed and operated from the first state shown in
FIG. 17, the first hook 762 has the inclined face 763 which is disposed on and made to
95 slide on the inclined face 782 of the second hook 781.  When the operation portion 77 is

further pressed and operated, the first hook 762 goes over the second hook 781. At this



25 collecting bag 10 (see FIG 17). [0151] 37 When the operation
portion 77 is pressed and operated against the elastic force by the elastic
def ormabl e portion 71 with the clanp 6 in the first state, the clanp 6
beconmes in the second state shown in FIG 18 (and FI G 20). \Wen the clanp 6
is in the second state, the pressing port3Bon 76 is |located in the proximty
(vicinity) of the abutting portion 5 75, and a top face (a pressing plane)

761 thereof presses the outer circunference 1 of the second tube 91.
Accor di ngl y HienEle s aRn @ beromes dhthgseqar S@Eecor}ﬁ%‘ﬂfggpﬁiﬂp%a BLed® and cl osed

(bl ocked) without faill In.this state, bla ssing, throu he .tube 94 is
b event et f PBAARITHTHER ¢ hisRRREGHES Cedt ol S AROTSTRE I TGAETLAY

fl ow ng out blood bag 20, 10 [0152] As sho in FI.GS, 16 1 t he
pressing porfissrioree P’@tth%%ﬁcﬁ’@‘? P-gﬁ}%lt h@C§ay léglﬁfatlheﬁ?séﬁgglb?égﬂﬁftﬁgﬁecé’ﬂﬁ 73 of
the press closing nmenber 7 is provideg with a first. hook 762, extendi ng
toward the tPpk (§losmeree Vb eafgtbHeand e socand gty 1s mainianed, he- HRECHMES S “hook
762 is provided with an inclined face 763, 15 [f 153}:| a'] the oth . hand, a
prot rusi on? PSSl [ BeIY BEPVER WRILEnioRRl fGneRkAtien T B eHRRY Sl sh a‘§| SRSt t he
one end 72 of the press closing pnenber [ at | ocati gn cl ase a tip
beyond t he asulist e pee ﬁ%ﬁF%%Si’heAﬁ%%czlP%?i tgﬁ"]’ﬁglpids%ﬁrfﬂcf\§‘iplli’é’ﬁf ’,\tﬂ’ﬁl‘?"ﬂd gjesecond
hook 781 protruding toward a basal -end side. The rP‘o,rtlon of %Itgg? second hook
781 at the Beronf hapk7lranibgdlepmedioPrHBYMERRHSIRIF MR HRGMEaRSA 178D (hat i s

inclined in the substantially sanme direction as that of the inclined
surface 763mintainmeithe sccorb@pte762. [0154] When the operation portion 77 is
pressed and operated fromthe first state shown in FIG 17, the first hook
762 has thel®Relined face 763 which is disposed on and nade to

10 As shown in Fig. 16, the protrusion 78 has a through-hole 783 passing all the way
therethrough in the thickness direction, and the elastic deformable portion 71 also has a
through-hole 711 passing all the way therethrough in the thickness direction. The
second tube 911 runs through the through-holes 783 and 711.  Accordingly, the second
tube 91 is prevented from being detached from the press closing member 7, and thus the

15 second tube 91 can be pressed and closed without fail by the press closing member 74
when the operation portion 77 is pressed.

[0156]
As shown in FIG. 16, the clamp 6 has the preventing member 8 disposed abutting on
the press closing member 7. The preventing member 8 prevents a tearing operation to

20 the block-off member 93 in the first state.

[0157]
The preventing member 8 is a long hollow member, and a hollow 81 thereof is
opened toward the upper direction (an opposite direction to a retraction direction). That
is, the preventing member 8 is a long member having a horizontal cross-section in a
25 rectangular shape with one side opened toward the upper direction. Such a preventing

member 8 is disposed in parallel with the another-end portion of the press closing member



25 slide on the inclined face 782 of the second hook 781. Wen the
operation portion 77 is further pressed and operated, the first hook 762
goes over the second hook 781. At this 38 tine, the clanp 6 becones in the
second state. Wen the pressing action on the operation portion 77 is
stopped, the top face 761 of the pressingdportion 76 receives a
counterforce fromthe second tube 91. Accordingly, the first hook 762 and

t he second hook 781 engage.w.th each.other, and e secopd . state is

mai nt ai ned, /i 208 IS cpyp ddogs, “W% RF8°§HPeI BV@W%%EXHH?%FéW§iona
cancel ati on_of the second state, so tggi it becones the first ate again

t
(see FI G 18)imilgd dppmy pryti¢waritehiniqugARdaor PREPe, Adse k thygue t??%dme second

hook 781 can be deened dgs lockin ans (state i ntai n'{ ngn nsl%)T f.q}r

mai nt ai ni ng PHENEIYARRIBEATEOT § BIEBY: 3 FRENGY WE§-g- hrEmal Ipon, Mgh i o
78 has a through-hole 783 passing all the way therethrough in the thickness
direction, AisaUeNGE faviops uftraseps SistndIste fEPOEGRAPHAE: al so has a t hrough- hol e

711 passi n% all the way therethrough in the thickness direction. The second
tube 911 rud¥'38hr ough the through-hol es 783 and 711. Accordingly, the

second tube 91 is prevented frombein etached.fra h ress, cl psing
menber 7, and tA&ghaweintECseboryt }%B@g@%eéiq{ﬂ}ngWé@éﬁgg%&@FB@@%‘ i t hout
fail by the press closing nenber 74 when the_operatiqn portiaon 77 is,.
pressed. [ Ofswyber 93 is coxered Ry Whe PIRVaBHRS m‘fG‘Ebef fre ﬁ%r‘ﬁa%? tﬁ%‘é"‘?iﬁ@eﬁgb&/gﬂ% ng
menber 8 di sposed. abutting on the press. closing nenber 7. .The preventing
menber 8 pr éraisddingerted) insils thpheliaw %hf)ftae E@VFWB‘%P%‘%‘?@H AT?E?FSBW%@%‘? n the
first state. [0157] The preventing nenber 8 is a Ioré? gol owng er,
and a hol | oRlk-ofhiaember 934s gpieildpblecandradeang asplirn i heiqesm B ﬁ%si te
direction to a retraction direction). That is, the preventing nenber 8 is a
| ong menbd&? cAmbe gventetbvitbIkdal cross-section in a 25 rectangul ar shape

wi th one side ogened toward the upper direction. Such a preventing nmenber 8

i s disposed[®®%arallel wth the another-end portion of the press closing
menber 39 7, and is coupled and fixed together wth that fi{;ortitgqr;. The way
e

to fix these i sApshown mKIES- {Hand0, pdep theglapp p avimihesreondsiates xampl e, a
t echni que through bondi ng (bondi ng by an adhesiyve or a_sol vent%)€h fa
t echni que byprevertingmeabey. 8 meyesdegmwaiily fgether Yih theagessitgporiien ghot the
ultrasonic fusion), etc., can be applied. . ) . i
press closing member 74 in accordance with a pressing operation to the operation portion
15 77.  Accordingly, the preventing member 8 is retracted from the block-off member 93
and the block-off member 93 is exposed. Hence, the state in which a tearing operation
with the preventing member 8 is prevented is cancelled and thus the block-off member 93
becomes holdable and the tearing operation is enabled.
[0160]
20 Next, an explanation will be given of an action of the blood collecting device 1 (an
operated state (used state) of the clamp 6).

As shown in FIG. 15, in the blood collecting device 1, firstly, the clamp 6 is in the
first state. Then, the tube 94 of the first tube 97 and the second tube 91 are
communicated with each other (see FIGS. 17 and 19).  Also, the tube 15 of the first tube

26 97 is in a plugged (closed) state by the block-off member 93. According 1o such a blood

collecting device 1, when the blood collecting needle 151 is stuck in a donor, blood from



5 [0158] As shown in FIGS. 17 and 19, when the clanp 6 is in the first
state, the block-off nenber 93 is covered by the preventing nenber 8. That
is, the block-off nenber 93 is |ocated (inserted) inside the hollow 81 of
t he preventing nenber 8. Accordingly, the block-off nenber 93 is not

hol dabl e and a tearing operation to the b#ock-of f menber 93 10 can be
prevented without fail. [0159] As shown in FIGS. 18 and 20, when the

clanp 6 is in the second state, the preventin er nmoves__downwar dl y
t oget her wi tthe ke 9pcasHpw dntp dhe seepndrgbe Pl f‘ﬁ‘é‘lgg'rtgggpa!}?’%ﬁgipﬁ&‘%er 74 in

accordance with a pressing operation to the operation portion 15 77.

Accor di ngl y,[Olﬂé preventing nenber 8 is retracted fromthe bl ock-of f nenber
93 and the bl ock-of f nenber 93 is exposed. Henc%, tk%‘9 %ate in which a
tearing oper ati MPregven as geplpned ehavengedhpRlpcks offangsp é E%QPVF?d&’é(ﬁﬁ%l | ed
and thus the bl ock-of f menber 93 beconmes hol dabl e and he& ring operation
i s enabl ed. FrevEBDLE POMbRE 8, adparmgparstion srfligablad (e [JOreh’ 889 &R- acti on of the
bl ood collecting device 1 (an operated state (used state) of the clanp 6).
As shown i [f1@@]15, in the blood collecting device 1, firstly, the clamp 6
isinthe first state. Then, the tube 94 of the first iub 97 and the
second tube 91 Ahebleedwpkscting bee I ohibe hlogd spheting dgwce %§ thggnifiatly 1 9) .

Al so, the tube 15 of the first tube 25 97 is in_a plugged clgsed)_ state by
t he bl ock- offfoviagpetblosl bagldsreipofitiansd ateppesting @6%1%?9%% AfhgetoR 1,
when the blood collecting needle 151 is stuck in a donor, blood from 40
the tube 94 V@Wﬂiﬁqu@geqt%@@@@)hal ts$Bk91 t hrough the branched portion
92. [0161] Mor eover, as expl ai ned above, since the bl ock-off nmenber 93
is covered H91eHe preventing menber 8, a tearing operation is disabled (see

FIGS. 17 and 19). )
10 ext, the cap 154 is taken out from the blood collecting needle 151 (see FIG. 15),

the blood collecting needle 151 is stuck in a vein (a2 blood vessel), and when it is
confirmed that the blood collecting needle 151 is stuck in a vein, the hub 153 is fixed to
the donor in the vicinity of the location where the blood collecting needle is stuck by
means of, for example, an adhesive tape. Likewise, it is preferable that the first tube 97
15 (the tube 94) should be fixed to the vicinity of the location where the blood collecting
needle is stuck by means of an adhesive tape.
[0164]
Through such operations, an initially flowing out blood (blood) flows in the second
tube 91 through the blood collecting needle 151, the tube 94, and the branched portion 92,
20 flows through the second tube 91, and is introduced into the storage portion 23 of the
initially flowing out blood bag 20. In this case, since the flow path of the tube 15 is
blocked by the block-off member 93, the blood flows in the second tube 91 from the tube
94 through the branched portion 92 without fail.
[0165]
25 Before the blood is introduced, air in the tube 94 and the second tube 91 is

discharged from those tubes, and is collected into the initially flowing out blood bag 20.



5 [0162] The bl ood collecting bag 10 of the bl ood collecting device 1 and
the initially flow ng out blood bag 20 are positioned at respective

| ocations | ower than the portion where the blood collecting needle 151 is
stuck. [0163] 10Next, the cap 154 is taken out fromthe bl ood collecting
needl e 151 (see FIG 15), the blood collectling needle 151 is stuck in a vein
(a bl ood vessel), and when it is confirmed that the blood collecting needle

151 is stuck in a vein, the hub 153 is fixeqd to th on inthe vicipity
of the | ocatdsardipaly.dhg PF@SSEF‘&(S’&F“%?&%F Bﬁfigﬁd’n&m%oq%sm ‘?ﬁ{c?{mﬁg}e NERRES 8 For
exanpl e, an adhesive tape. Likewise, it is preferahle that the first tube
07 15 (1 ho. ttibEngwvisH oL (g i 3padhatT et e 31 BF PPHBSPILREFOT %o o
the bl ood collecting needle is stuck by nmeans o adhesi ve,tape. [0164]
Through suclfoBgattat P6AIESUHRPPRGAIPE Of g0 PACETI YO ?I?E'PB‘ga‘gfstﬁaBBaf‘?HHfﬁ\JR&&i n
the second tube 91 through the blood coll ecting.neeqle 151, .the tu 4,
and the brarfef&mspobecpmss D%,SIbMOfSPWESStHﬁ?@?BHﬂ 3%@@3&%% ‘EEEB%‘? 511@16 Ef?&gi s
introduced into the storage portion 23 of the_initially f]low ng o bl pod
bag 20. | n5tYpsoreiseo blepdenters e Ylpeknpibanembst-98 ﬁ@e@hg’é b%%l"l“%‘w %‘?@8&%@% a‘ﬂ)‘%/lst he
bl ock-of f nmenber 93, the blood flows in the second tube 91 fromthe tube 94
t hrough t he 8t 81¥8hed portion 92 without fail. [0165] 25Before the blood is
i ntroduced, air in the tube 94 and the second tube 91 is discharged from

t hose tubes,[0Hfd is collected into the initially flowi ng out blood bag 20.

41 Accordingly, the pressures inside the tybe 94 and the second tu 1 and
the vol unes of W@?ni'ﬁ%b‘ﬂméiﬁ)’?}(‘?f the HWF?éIYtﬂPdEn@@fmi‘rlﬁpdtlHé}ﬂe %‘Prag‘ﬁgo@%gﬁﬂ t ube
91 are mmintained nore or less constant. As a resuylt aﬁglicaﬁgo af an
excessi ve | chelindtinllyl flaydng ent bloqdhag?f rearhpt @ teegsd posiiven wHbe ia é@dﬂﬁ% out

ossi bl e to suppress production of henpblysis or the like_in the bl god.
P 10 blc)op bag 20, t%e operation portion 77 of th%: press closing member 7 0? the c?amp 8

pressed and operated in order to set the clamp 6 to be in the second state. Accordingly,
the flow path of the second tube 91 becomes a closed state (see FIGS. 18 and 20).
[0167]
Thus the blood collecting device 1 collects (obtains) a predetermined amount (a
15 target amount) of blood in the initially flowing out blood bag 20. Through the initially
flowing out blood collecting operation, an initially flowing out blood that may be
contaminated by bacteria in some cases can be collected (eliminated) from the blood
collected from the donor, so that the bacteria is prevented from mixing in the blood
collected in the blood collecting bag 10 to be discussed later, thereby improving the
20 safeness of a blood product.
[0168]

Moreover, as explained above, when the clamp 6 is in the second state, the
preventing member 8 is retracted from the block-off member 93, the block-off member 93
is exposed. Accordingly the tearing operation to the block-off member 93 is enabled

25 (see FIGS. 18 and 20).
[0169]



5 Moreover, no bl ood enters the bl ock-of f-nmenber-93 side at the branched
portion 92 and is left there. [0166] When the liquid | evel of the
initially flowng out blood in the storage portion 23 of the initially

fl owm ng out blood bag 20 reaches a target position in the initially flow ng
out 10 bl ood bag 20, the operation portiot 77 of the press closing nenber 7
of the clanp 6 is pressed and operated in order to set the clanp 6 to be in

2 ol osed State [P SpelpPoty B okary Rl AR SO S AT g
bl 00 1 € ndRT DS FEOPG AR L D BB DEBPIC MrRFBUg AR FEEPAI 1y
my. bo_cont ARPHATIAE By OBLEFEA I et Endet kel e PR 5GP £ | i nat od)
{1 om i ng GoRERB EBFUDHOES PRSP G RO DI Lo LOTER A bagraebt &1 b

di scussed | ater, there i mproyi ng the 20 saf eness .of bl qo roduct .
107687 C" 5 R G Pompleteb pbiehan sotsa o Srs ogaspod PetrReBRESS cond
state, the preventing ne r 8 is retracted fromjthe bl ocgk-off nber 93,
The bi ock. oRPTIEHbLFRISE] BoRYIBSE OMAEED CHRREHS) 1 PE e PR PRI o

t he bl ock-off nmenber 93 is enahl ed 2 ee FIGS. 18 and.,20). [0169 42
Fur t her nor e,PYisetting, trﬁﬁ? BraERinIthe $7E eﬁi‘ééé’?ﬁﬁd’@%@“@?@%ﬁ% apl{ﬁp‘iwéé’sed and
cl osed before the tearing operation to the bl ock-off nmenber 93 is enabl ed
when t he cl a{W% becones the second state fromthe first state. That is,

when the clanp 6 is in the transition fromthe fir state to.the second
ﬁ&aitﬁp@%ﬁ@@@IW%%%W@W%g@Wa%M%@%%M%W
pressed and cl osed while the bl ock-off nenber 93 should not be conpletely

exposed (abat#tedo be conpletely exposed). Such a condition can be realized
by setting, for_exanple, the size (the_s 8

appropriately. FU@?G?“%ﬂWtﬁ“ﬂN@?P?“Eﬁ@%&?ggﬁ%gg%ﬁ§ngbgr Vgnbég%igggggétion)
'nto the bl Cc))?c(ljer (t:oo s[ell)gl%ei tﬂg sc?l? co:lLl(l)mlil 3321,Qchcsf£:l?yr gp%gi'ng the flow path in the block-off
member 93.  Through this operation, the flow path of the first tube 97 is opened and the
upstream side portion is communicated (opened) with the downstream side portion.

15 Accordingly, the collected blood flows through the first tube 97, and is introduced into the
blood storing portion 13 of the blood collecting bag 10.  Therefore, the blood collecting
bag 10 storing the blood excluding the initially flowing out blood(collected) is obtained.
[0171]

While the blood is being collected into the blood collecting bag 10, the

20 pressure-reduction blood collecting tube is inserted in the sampling port 29 of the initially
flowing out blood bag 20, and the blood stored in the initially flowing out blood bag 20 1s
collected (sampling) in the pressure-reduction blood collecting tube. Thereafter, the
pressure-reduction blood collecting tube which has collected the blood is removed from
the sampling port 29. When the blood is sampled into a plurality of pressure-reduction

25 blood collecting tubes, this operation is repeated.

Such sampling may be performed after the blood collection into the blood collecting



In this case, the tearable portion 933 of the exposed bl ock-off nenber 93
is torn in order to separate the solid colum 932, thereby opening the flow
path in the bl ock-off nmenber 93. Through this operation, the flow path of
the first tube 97 is opened and the upstream side portion is conmunicated
(opened) with the downstream side portiom3 15 Accordingly, the collected

bl ood flows through the first tube 97, and is introduced into the bl ood
storing por%ion 13 of the blood collecting bag 10. Therefore, the bl ood

col | ecting 1934146°0PI5I%ng the bl ood excluding the initially flow ng out
bIood(coIIei@ﬁgé is obtained. [0171] Wile the blood is being collected
into the bl ol l ecting bag 10, the 20 pressure-reduction bl ood

Flowi ng oat bl bbb agogs0TEHgn G T G SErGE o8 10re s ATE P tloni ng out
col I ect | g FEISaN oHKEH ateeroare U ihead feUSH R 158 10n PBIEG5H <CUFHBBAGE t ube
the bl 0od § 9L SHBNEP OB B FIARAFTE]oghe GPREGNans BLLPT GhoBbsoga
ot o e v B o Soek SR et 50 PRSP g 10
o ter o pr cdEPUHTHOaE AoTh e SIoR UGS rephlF 45| B8 RO bl oo ool ecti ng
bag 10, the bloid collecting needle 5 151 is taken out fromthe bl ood

vessel of th&7d nor, and the first tube 97 and the second tube 91 are
closed by fusing using a tube sealer if need he. Thereafter, the initially
f1 owi ng out bag&?@(’é(ﬁﬁdtbfe%o‘lﬂ Hergd &Q?IHF’%@ilﬂéher@%‘bq %OQIfstin%‘?ae% 10:ig gredp i pass
[0173] Mor eover, the bl ood stored_(cgilected in Ihﬁ_%go?d cgllecting
bag 10 i slinifeughe whiebngdiosl serppving Glerda ofles fyscpatele Vhitbirecallsisbdr i n
order to separate white bloaqd cells and bl ood platel ets, the remaining

bl ood conpoRkedPlaielatsbe rapaiaias tlpogd cempraats Hg colgteddna o Ptipg D and the

col l ecting bag 10 and the white-bl od-cell reanjn%_fiIter are taken out.
blood collecting bag 10 and the white-blood-cell removing Tilter are taken out.

Thereafter, the blood in the collecting bag undergoes a centrifugal separation, is separated
into red-blood-cell layers and blood plasma layers, and after the blood plasma is
15 transferred into a blood plasma bag, a red-blood-cell preservation liquid in the bag filled
with the red-blood-cell preservation liquid is added to the concentrated red blood cells left
in the collecting bag, and is mixed therewith.
[0174]
On the other hand, the initially flowing out collected in the pressure-reduction blood
20 collecting tube is used for examinations, such as a biochemical examination of blood
serum, and a nucleic acid amplification examination of infective viruses (e.g., AIDS virus,
and hepatitis virus).
[0175]
As explained above, according to the blood collecting device 1 (the clamp 6), when
25 real blood collection is carried out after the initially flowing out is collected, the block-off

member 93 provided in the first tube 97 becomes tearable after the second tube 91 is



Thereafter, the blood in the collecting bag undergoes a centri fugal
separation, is separated into red-blood-cell |layers and bl ood plasm

| ayers, and after the blood plasma is 15 transferred into a bl ood pl asna
bag, a red-blood-cell preservation liquid in the bag filled with the
red- bl ood-cell preservation liquid is addad to the concentrated red bl ood
cells left in the collecting bag, and is m xed therewith. [0174] On the

ot her hand, the |n|t|aII fl ow n%fout col | ect d int i ressur.e-reduction
bl ood 20 coldesedi nkhat Ay d’ P%tbﬁé’é‘l? SHeRNRAENISE dﬁgpergtﬁ A EOFIHP S HERT al

exam nation of blood serum _and a nuclei¢ acid n. exanln on of
i nfective vivithost aéléh@bl"‘v‘lﬁpﬁgl‘?ﬂ‘beﬁg Pémfdg%‘éﬁélﬁ g’ingmb? bﬁg ﬂg“h

expl ai ned above, according to the bl ood, col Iggll ng devi ce éthe .clanmp 6),
when 25 real lfﬁItBW7c39mé7@tqu’tRei’%d (s%mmuéwa@él e URSHEATR ﬁ‘F‘FiP 1999 18 | owi ng
out is collected, the block-off nenber pravided in t ﬁa%ﬁ Hub 97
becomes t earcaBIAInigaiign withdh %Wemﬁ@eﬁﬂloélbeﬁqfe oSEY “I‘ 5E9%6ken t he

bl ood collecting device 1 is operated, it is possible to prevent without
fail the bPdeki®ff member 93 provided in the first tube 97 from being torn
and the first tube 97 from being opened (comunic d..with the ypstream
side portion in fdb‘ﬁh%ﬁ’ﬁk‘@ﬁi‘ﬂ% HS torebefetaiae Ff’éﬁﬁﬁ?gﬁ%ﬁlél ?1??63n3’6é‘§ t he
second tube 91 is closed. 5 If the bl ock-off 93 is torn
before the sféwaagioxﬂdbmsgmtqtée bhoeéé@lleqlﬁ%b% QP%?fjl VIFPI&MP‘%’ ?quediﬁg i nto
the bl ood collecting bag 10 used for real bl.ood coll ection n th h the
initially fltbw&hdh‘blﬁlﬁtwé]dlﬂoé’@ﬁg Pt C@B@F%P@W"‘EB%‘P‘BP]@?S THem 1 F etrF?é bf@g

bl ood coll ection gets started after this operation %c%ﬂ d.is.

cont ani nat edroByctioneetsrtaried pfigr th oppBliPhdhe 0‘&%“@&3’9‘“@%‘ thednifigky p| o0od

collecting bag 10 and all collected bl ogd nust be dlsPosed (.t he blooqmls
wast ed) . [B1fioFying out already stored in the blood collecting bag 10 and all collected blood must

disposed (the blood is wasted).
[0177]

According to the blood collecting device 1 (the clamp 6), however, such a failure

can be surely prevented.
15 [0178]

<Fifth Embodiment>

FIG. 21 is a side view showing a first state of a clamp according to (a fifth
embodiment of) the present invention. FIG. 22 is a side view showing a second state of
the clamp according to (the fifth embodiment of) the present invention. FIG.231isa

20 cross-sectional view taken along a line H-H in FIG. 21.
[0179]

An explanation will be given of the clamp and a blood collecting device according
to the fifth embodiment of the present invention with reference to those figures, but the
difference from the foregoing embodiment will be mainly explained and the explanation

25 for the same matter will be omitted.

[0180]



According to the blood collecting device 1 (the clanp 6), however, such a
failure can be surely prevented. 15 [0178] <Fifth Enbodi nent> FIG 21 is
a side view showing a first state of a clanp according to (a fifth

enbodi ment of) the present invention. FIG 22 is a side view showing a
second state of the clanp according to (t4de fifth enbodi nent of) the
present invention. FIG 23 is a 20 cross-sectional view taken along a line

HHin FIG 21. [0179] An explanation will- be giyen of the cla nd bl ood
col | ecting devi &BisgBibgfEmmany!s thesanprasihs %Q?“Bﬁﬂ%a%{m e’iﬂeptt%‘éouﬁﬂg%gtﬁ'ie ota

I nvention with reference to those fjgures, butgﬁgﬁ_difference fromthe

f or egoi ng erdERsACpERE MGmher BRd ARTENERINE,Igmber Lt P158 expl anati on 25 for
the sane matter will be omtted. [0180] 45 Thi s enbodi ment is the sane
as the fourtiAl¥8dbodi ment except a coupling state of a press closing menber

IS A R RN R M
together | Q 8?& alrxgggxgpellebc{ t%ggc%fr:rnig%rotatable mannet.
[0182]
The pressing portion 76 of the press closing member 7A has an axis (a rotation axis)
764 (see FIG. 23) that is formed to protrude from a side face of the pressing portion at the
preventing-member-8A side.  On the other hand, the preventing member 8A has an axis

10 bearing portion 82 (see FIG. 23) which is a recess formed on a side face { the press
closing-member-7A and which receives the shaft 764. The preventing member 8A is
rotatable relative to the press closing member 7A with the axis 764 and the axis bearing
portion 82.

[0183]

15 Instead of the axis 764 and the axis bearing portion 82, the press closing member 7A
and the preventing member 8A may be coupled with a pin that penetrates through these
members may be provided.

[0184]
A cam groove 784 (see FIGS. 21 and 22) is formed in the protrusion 78 of the press

20 closing member 7A. A follower portion 83 which is inserted in the cam groove 784 and
serves as a cam-follower is protrudingly formed on the preventing member 8A.

[0185]
The cam groove 784 and the follower portion 83 allow the preventing member 8A to
maintain a posture (hereinafier, this posture will be referred to as a "parallel posture”) so

25 as to be parallel to the tube 15 of the first tube 97 in the first state as shown in FIG. 21.

Accordingly, not only a portion of the tube 15 where the block-off member 93 is provided



[0182] The pressing portion 76 of the press closing nenber 7A has an
axis (a rotation axis) 764 (see FIG 23) that is formed to protrude froma
side face of the pressing portion at the preventing-nmenber-8A side. On the
ot her hand, the preventing nenber 8A has an axis 10 bearing portion 82 (see
FIG 23) which is a recess formed on a si4fe face f the press
g!ﬁ\osl ng-menbglr-7A iand whi ch receives the shaft 764. The preventi ng nenber
is rotatable relative to the press closing nmenber 7A with the axis 764
and the axi dubdlar thegthss peitions @E?e%fb&‘$ﬂ1df®11hgrﬁéaﬁer by the prsieatingme t he
axis bearing portion 82, the press cl|osing nenber_ 7A and the preventing
nmember 8A nedA. e theba frlaste aperatien teithe blagk-oB &vatica P & LHIHBFCHRSEse menbers
may be provided. [0184] A cam groove 784 (see FIGS. 21 and 22) is fornmed in
the protrusil®m6{8 of the press 20 closing menber 7A. A follower portion 83
which is inserted in the camgroove 784 and serves as a camfollower is
protrudingly foVhed temoperiopmentian 17rg Prested@nd gperated. e preventingrembeh &t oove
784 and the follower portion 83 allow the preventing nenber 8A to intain
a posture ¥ hes Bierfallowser portinsSmudedrty thy Fam BEOOVR T B¢ qu}epbesé%lo ng °f el
posture”) so 25 as to be parallel to the tube 15 of the first tube 97 in
the first st endmospodawnwarglyhilzmaingingnedhagicgllel PEFtugl-§-- OB Hi%on of t he
t ube 15 where the bl ock-off menber 93 is provided 46 hut al so the other
portions theresdel bawkr.andis thommHindile Poindheseaspd sl abice ﬁ’E“?‘ﬁ‘Fﬁl@HﬁE&H}er 8A, so
that a tearing operation to the block-off menber 93 is surely prevented.
[ 0186] preventing member §A maintains the parallel posture. ~ Accordingly, the whole tube 15 1s

exposed and a tearing operation to the block-off member 93 is enabled.
10 [0187]
As explained above, it can be deemed that the cam groove 784 and the follower
portion 83 configure posture maintaining means for allowing the preventing member 8A
to maintain a posture relative to the tube 15.
[0188]
15 <Sixth Embodiment>
FIG. 24 is a partial vertical cross-sectional side view showing a first state of a clamp
according to (a sixth embodiment of) the present invention.
[0189]
An explanation will be given of the clamp and a blood collecting device according
20 to the sixth embodiment of the present invention with reference to this figure, but the
difference from the foregoing embodiment will be mainly explained and the explanation
for the same matter will be omitted.
This embodiment is same as the fourth embodiment other than fixing means.
[0190]
25 As shown in FIG. 24, a press closing member 7B has a fitting portion 79 which is

provided at a basal end and which serves as fixing means for fixing the second tube 91.



When the operation portion 77 is pressed and operated, the preventing
menber 8A 5 has the follower portion 83 guided by the cam groove 784 of the
press closing nenber 7A, and noves downwardly while maintaining the
paral |l el posture, i.e., noves in a parallel manner. As shown in FIG 22, in
t he second state after the novenent, the 4reventing nenber 8A maintains the
paral |l el posture. Accordingly, the whole tube 15 is exposed and a tearing

operation to the bl ock-off nmenber 93 is enabled, 10 [rgéS?lﬂ As expl ai ned
above, it céelfdtinemnton ¥histin e ebwbashapeovnrchapgslightly ypriler t?rﬁﬁéﬁarﬁ%tf"{)i on 83
configure posture maintaini ng means for allow ng the pr evgr}&i ngoéﬁgn%e 8A
to mai nt ai n thangbs buerdinmeiat plibe secondiube e The ni¢rigppriien o5 e nt >
FIG 24 is a partial vertical cross-sectional side vje how n first
state of a d4 gl mobofidinggottion(79. sibecordingbotherresrnddle %A{hé‘“%\ﬁég gtf‘ﬁaﬂrs{ tuBe
invention. [0189] An explanation will be given of the clanp and a bl o%d

col | ecting @¥yiscerey fedli Agape, pasitiontneds sarred AHoUiR FrelyPrevisats Shedamp
invention with reference to this figure, but the differgence fromthe

f or egoi ng &rfsmilbeieg unintentiodlyrdisphicpd axthe dengtipistdirecHen 8§‘|5‘Pém’§ti on for the
same matter wll be omtted. This enbodinent is sane as the fourth

enbodi ment dOn¥r than fixing means. [0190] 25As shown in FIG 24, a press

closing nenber 7B has a fitting portion 79 which is provided at .a %sal end
and whi ch ser vealhsugh thé fyingeasess fafixnadha geond tuhedd g theigngrortion 7 m

this embodiment, the present invent is not limited to this structure. For example, the
fixing means may be an adhesive that bonds the one end 72 of the press closing member
10 7B with the second tube 91, and the one end 72 of the press closing member 7B may be

provided with a fitting portion with the branched portion 92.

[0192]

The fixing means is not limited to ones that fix the second tube 91, and for example,
it may be means for fixing the first tube 97 (the tube 91), or may be means for fixing both
15 first tube 97 and second tube 91.

[0193]

Although embodiments of the clamp and blood collecting device of the present
invention were explained above with reference to the drawings, the present invention is
not limited to the above-explained embodiments. Each component configuring the

20 clamp and the blood collecting device may be replaced with an equivalent that can attain
the same function. Also, an arbitrary component may be additionally provided.
{0194}

The clamp and the blood collecting device of the present invention can employ a

combined structure (feature) of equal to or greater than two arbitrary structures of
25 respective embodiments.

[0195]



47 The fitting portion 79 is in a tubular shape, and has a slightly smaller
internal dianeter than the outer dianeter of the second tube 91. The m ddl e
portion of the second tube 91 is fitted in the fitting portion 79.

Accordi ngly, the second tube 91 (and also the first tube 97) is surely
fixed. That is, positioning is carried ouf8 which surely prevents the clanp
6 5 frombeing unintentionally displaced in the | engthw se direction of the

tube. [0191] Al t hough the fixing ne for fixjng th ec fube 91 is
the fitting por cewding tp HietSH?l%t%StYPﬁ%EP(?S-tlkFéldplée&‘B%i’“’r“ﬁ&@bﬁt"qﬁ@e hged
limted to this structure. For exanple, the fjxin ans .be an adhesive
that bonds toebeqsing devige mmsgis brapghert) di an wpRez ttﬂﬂﬁ%g&e%’ﬁn%g{%ettﬂ%?%@m econd
tube 91, and the one end 72 of the press,closing nmenb 7B be provi ded
with a fittithle poithe presetinyenhen Eﬂaﬁ{é’ﬁ%d W&ﬁlsis!{ﬁc : fﬁ?i‘é g fube &' xi ng
means is not limted to ones that fix tDetgfcond.t be glikﬁng Qﬁg eganple,
it may be ndaswy fisectipn geladyertndher finsube. B this cpsenia the,fAseo4h e Bist e reans
for fixing both 15 first tube 97 and secgnd lf]tée 91. %019%. Altr}(ﬁlljegh
embodi ment & estbogdireents, dripprirdatie Hoist é@lHOéladf’PHét 6508 PEFS FIgang pALoR©

i nvention were expl ai ned above wth reference o the daamﬁngs, %ﬂﬁ pr esent

i nvent i on i seprnd Alatemeaber and that ofhrerevsabing PREEN SFBEHETHERR LU ELMDE onponent
configuring the 20 clanp and the bl ood collecting device may be repl aced
with an equitveniegdirediign of the saeadithb& he same function. Also, an arbitrary
conponent may be additionally provided. [0194] The clanp and the bl ood

col l ecting d8\9de of the present invention can enploy a conbined structure

feature) of equal to or greater than two arbitrary str.uctures  of 25
I(’ especti 2/e errbg@ﬁlmm the ciaqgg; obthe figgt to third embod?ments, 1ly15 preferable {AT the clamp

10 should have preventing means for preventing a state change from the second state to the
first state. ‘That is, it is preferable that the clamp should have an irreversibility.
[0197]
According to the illustrated structures of the fourth to sixth embodiments, the press
closing portion has the abutting portion and the pressing portion and the pressing portion
15 protrudes toward the abutting portion. The present invention is, however, not limited to
this structure and the abutting portion may protrude toward the pressing portion.
[0198]
Also, according to the illustrated structures of the fourth to sixth embodiments, a
hook (an engaging portion) that serves as position restriction means for restricting the
20 position of the first tube 97 relative to the tube 15 may be provided at one end of the press
closing member. Accordingly, it is possible to prevent the block-off member 93 from

being retracted from the preventing member 8 in the first state.

Industrial Applicability

25 [0199]

The clamp of the present invention is provided in a blood collecting device that



According to the structure showmn in FIGS. 1 and 15, the second tube of the
bl ood collecting device runs (is branched) in an upper right tilting
direction relative to the first tube, but the present invention is not
limted to this structure. The second tube may run in any direction
relative to the first tube. In this cased49in the cases of the first to
third 5 enbodinents, it is preferable to set the position of the second
press closing portion of the secongpﬁiate menber a .preventi ng

portion as nedeiss adeydwre RYIGPIERE PRORET P 8@F1g%d§$gﬁwga§é@%ﬁ £t ube.
bref ol abl e mRele ahka biPakPoBGPRILICH: AAE IO SRICHE HERATH B SO g a
i Chatoe f1m he SeCors shate A9 e 1ok stk skl ik

The bress ciresionghatirad-bie SHebRES IS FeIche! PeR S WHiSAHE™S PEEIEoHE £ i on
T 0 S, LU R,

abutting portion may protrude toward the pressi port.ion.. 198 Al so,
accor di ng t dOftHE, and 1§ SPRIZELE i ent s,
i fen g PRRHe  SE BRERR® R SRR i goHist R SETPB0 e
a hook (an engaging portion) that serves as_position.restriction ns for
restrictingis N@HQ@Jﬂlﬁgﬂ@?ﬂ%owm%@oﬁlﬂq@Pckﬂgé‘“@#’q ésl‘%ﬁai%ff’éi’ ?’Bf? Wéoﬁ%@tew
may be provided at one end_ of the pr&;s cJosing.nenbﬁr Agcgrdingly it is
possi bl e t o ippdidhihe sacendiube is Gosed s s daring opsiation i the PloskPH e IS m t he
preventing nenber 8 in the first state. IndustrLaI.AB | i a%ilit. fS [ 0199]
The cl anp ofengtied. praecerdinglymehan thynblogd geltsFHipg deYise 1y ETBP?a’ bsll?oéé’ 18 devi ce

that 49 i .
10 surely prevent the first tube in the blood collecting device from being opened before the

second tube branched from the first tube is closed. Hence, the clamp of the present

invention has an industrial applicability.



includes a first tube having one end and anot her end connected to a bl ood
col l ecting needle and a bl ood bag, respectively, a second tube branched
froma hal fway of the first tube through a branched portion, and a

bl ock-of f nmenber which is provided in the first tube at the bl ood-bag side
beyond t he branched portion and which allsows the first tube in 5 a bl ocked
state to be opened when torn, in which the clanp is arranged at the
branched portion, and is configured to change a state between a first state
in which the second tube is opened andChA{Maring operation to the bl ock- of f
menber is disabled, and a second state in which the second tube is closed
and a tearing operation to the bl ock-off nenber is enabled. Accordingly,
when the bl ood collecting device is operated, it is possible to 10 surely
prevent thelfir4twlanbiecided ine tipesbeplicatingdavicedhal SQMPESESt om bei ng opened
before the second tube branched fromthe first tube is closed._kbncg t he
clanp of the prefshtubehesingooneiandanotherenst qonaectedio tlaed sqllegting mrgdie Al Vs
1. Aclamp included in a blood collecting device that conprises: a
first tubes hadahlpodibeg.ansbeatictlvinot her end connected to a bl ood collecting
needle 5 and a bl ood bag, respectively; a second tube branched from.a

hal fway of the 4 sacend tubbdrankhesifgema heHway REthe Sstithbsnthroygh a branched perfeR:. of f
menber which is provided in the first tube at the bl ood-bag side beyond the
branched pomtidon and which allows the first tube in a blocked state to be
opened when 10 torn, the clanp being di sposed at the branched portion,
having a first sblatkofiniembeadieidispretideddnthecinsbiybe aighe blogddrasidebsyandne
first state to the second state, the first state in which the second
tube i s opentecbramded poriniang whirdraliowsthe Grst tibe b1 pelRclstaietpdesy oncsedivien| ed,
15t he second state in which the second tube is closed and a tearing

oper ati onl® eomhe bl ock-off nenber is enabled. 2. The clanp according to
claim1l1, conprising a clanp main bod% and an operation nmenber rotatable

rel ative to thethelchmp banpdispatyd at the beapehestrosionrbatiag 2 dsvhstateindg goond
state and capable of changing from the first state to the second state,
the first state in which the second tube is opened and a tearing operation to the
block-off member is disabled,

15 the second state in which the second tube is closed and a tearing operation to the

block-off member is enabled.

2. The clamp according to claim 1, comprising a clamp main body and an operation
member rotatable relative to the clamp main body, the operation member comprising a
20 pressing portion that presses and closes the second tube and a preventing portion that
prevents a tearing operation to the block-off member,
wherein when the operation member is operated to rotate relative to the clamp main

body, the blood collecting device becomes in the second state from the first state.

25 3. The clamp according to claim 1 or 2, wherein when the blood collecting device

becomes in the second state from the first state, the second tube is closed before the



20 pressing portion that presses and closes the second tube and a
preventing portion that prevents a tearing operation to the bl ock-off
menber, wherein when the operation nmenber is operated to rotate
relative to the clanp nmain body, the blood collecting device becones in the
second state fromthe first state. 25 3. 5fhe clanp according to claim1 or
2, wherein when the blood collecting device becones in the second state
fromthe first state, the second tube is closed before the 51 tearing
operation i§ﬁ@ﬁéﬁp@ﬁﬁmlﬂﬁn¢ﬂ§1clanp according to claim2 or 3, wherein the
preventing portion covers a part of the first tube where the bl ock-off
menber is provided in the first state, and is retracted 5 fromthe covering

part in the second state. 5. The cla ccarding to.claim4, wherei he
oper ati on ménbelhg damp geeprdingdmelaim Qgg‘F mB%@U&ﬁFWHBgB8H®P88v?§agag°¥
protrusion protruding froman outer circunference obgﬁhe 10(9 erat%&n

in

menber t owartler st @he Bhpisithe blgek-gHanemberis BIRRdrdHEE {5 Al RS THifRS

the clanp main body is a plate nmenber and is provided with a notch in an
outer ci r cuffont hecavaringRapin {isi €FPdstae.cut - out of a portion correspondi ng
to the bl ock-off 15 nenber, the operation nenber is a plate nmenber, and

5. The clamp according to claim 4, wherein
the operation member is a plate member, and
the preventing portion is a protrusion protruding from an outer circumference of the

10 operation member toward an exterior.

6. The clamp according to claim 4, wherein

the clamp main body is a plate member and is provided with a notch in an outer
circumference thereof which is a cut-out of a portion corresponding to the block-off
15 member,

the operation member is a plate member, and

the preventing portion comprises a portion of the outer circumference of the

operation member facing the notch in the first state.

20 7. The clamp according to any one of claims 2 to 6, wherein the pressing portion
includes an inclined portion which is apart from the clamp main body and which

gradually reduces a distance therefrom when the operation member is operated to rotate.

8. The clamp according to any one of claims 2 to 7, wherein the clamp main body

25 includes a fixing portion that fixes the branched portion.



t he preventing portion conprises a portion of the outer circunference of
the operation nenber facing the notch in the first state. 20 7. The clanp
according to any one of clainms 2 to 6, wherein the pressing portion

i ncludes an inclined portion which is apart fromthe clanp main body and
whi ch gradual |y reduces a di stance therefs2gom when the operation nmenber is
operated to rotate. 8. The clanp according to any one of clains 2 to 7,

wherein the cl in _body. 25 includes, a fixi or.ti,on that fjxes the

br anched: poct 1 onbe AP a8Sind o et el efinhg 1 B uRSFib R gk tba i3 0%
wherein the.operation nenber incl.udes. an operation.lever .th I.S.. caught by
a finger V\hé?‘f&l!({?é 2% BRFAYI V‘?Féﬁ%é? °%“§h"§’p¥e% é?%eglt“{hgn ic()itozf'fej gtl%g%g}berrﬁse cl anp
according to any ?netof claims 2 to 9, further conprising restriction nmeans
for restricOPHGd Y Ei&Fabl e range of the operation member. 11. The clanp

according to claim1, conprising a clanp main body and a preventing portion
which is coupled to the clanp nmain body and which prevents a tearing

operation to..t he bl ock-aff nenber, er el he cl a mai h_ body

Thel des & gPncTInBBAt A B relSHERER D o fpedd SofeATBe BRNEE, anc
an operation portion for operating th i nchi.n ortion, and when t he
operation pél?elaf‘%ﬁ?riresm E&tr%t&{,%k rg?%etogt %OPceﬁaé}?gefﬁ“??%m the first state to
the second state. 15 12. The clanp according to claim11l, wherein in the
first state, the preventing portion covers a part of the first tube where

t he bl ock- of [ i . in th d_st at th ti
AR M e T s Tt LM 1 A
Pl 1 ow open @y o wich Pectnigh oo Bemeatts o drERfeb R R ATERRE qEc bl °
preventinﬁigg%%%ﬁ%ﬁggt&ﬁc %:“Bﬁﬁl4' The cl anp according to any one of

: e

clains 11 thi ng portion 25 includes: an abutting

portion that abtllllte %la?n I’%‘gﬁ'l b%Ily ?nrélu%lég g rpin(c:: 1rng lfagf'tﬁ)rnew Cgh I())lfesste.t,] gndS 885%@ et ube;

second tube, and an operation portion for operating the pinching portion, and
when the operation portion is operated, a state is changed from the first state to the
second state.
15
12. The clamp according to claim 11, wherein in the first state, the preventing portion
covers a part of the first tube where the block-off member is provided and in the second

state, the preventing portion is retracted from the covering part.

20 13. The clamp according to claim 2, wherein the preventing portion is a long hollow
member having a hollow opened in a direction opposite to a direction in which the

preventing portion retracts.

14. The clamp according to any one of claims 11 to 13, wherein the pinching portion
25 includes:

an abutting portion that abuts a part of an outer circumference of the second tube;



53 and a pressing portion which is provided so as to face the abutting
portion via the second tube, and which cones close to the abutting portion
t hrough the pressing operation, and presses the outer circunference of the
second tube. 15. The clanp according to any one of clains 11 to 14,
wherein the preventing portion conprises s |ong hollow nmenber with a
hol | ow, and the clanmp main body and the holl ow nenber are arranged

adj acent to egch other and in parallel with each other. 16. The clanp
accordi ng t ™€l ai m 15, wherein the holl ow nenber is coupled to the clanp

main body in a rotatabl e yanner. relative to the ¢l app..main body. 17., The
cl anp accor di ng?PESHRE PEHION FYhIE i§PFRYICES SpgS 106%5“? ﬁ’r;taﬁzé)qlngg%llr%flgganf&efsﬁ?fjﬁg
nmeans 15 for fixi at | east, either .one of the. fir t ube. and t he second
Tone. 2a CAdt sk elhicames He o R RS ieoriotr grodeR B s e i A b ey
one of clains 1 Hg 17; . %Hgi st %%Pe havi ng one end and anot her end
connect ed t PESH BOAUELFTEEHFIRCT Il ¥ 9 WRY a bl ood bag, respectively: a

second tube branched froma hal fway of the first tube through a branched
portion; ahd a bl ock-off nenber which is provided in the first tube

at the bl ood-bag, side beyond the bran d i nd.whi ch allows the
first tube i a ?BléR’@d‘Cg?r g tp B éﬁaéﬁE%LOnP‘gg’%ﬂ?ﬂlh wherein the clanp
's arranged at %hréeprgvre%tqggh Sgrtigr? rcgrlngrri]se(s)]; l(gn%ehoflllo{vsn}qer}#e?‘%th a hollow, and

the clamp main body and the hollow member are arranged adjacent to each other

and in paralle! with each other.

10

16. The clamp according to claim 15, wherein the hollow member is coupled to the

clamp main body in a rotatable manner relative to the clamp main body.

17. The clamp according to any one of claims 11 to 16, further comprising fixing means

15 for fixing at least either one of the first tube and the second tube.

18. A blood collecting device comprising:
the clamp according to any one of claims 1 to 17;
a first tube having one end and another end connected to a blood collecting needle
20 and a blood bag, respectively;
a second tube branched from a halfway of the first tube through a branched portion;
and
a block-off member which is provided in the first tube at the blood-bag side beyond
the branched portion and which aliows the first tube in a blocked state to be opened when
25 torn,

wherein the clamp is arranged at the branched portion of the first tube.



