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1 DESCRI PTI ON 5 EXTRACORPOREAL BLOOD Cl RCULATI NG
APPARATUS, CLOSED TYPE VENOUS RESERVO R AND
EXTRACORPOREAL - BLOOD Cl RCULATI METHOD Techni cal
Field [0001] The present invention relates to an
extracorporeal blood circulating apparatus utilizing
a dosed-type venous reservoir that is used for storing
10 bl ood tenporarily forpgdgusgppRiNOPEr ation on a
cardiocircul atory systemrequiring an extracorporea
circulation, a configuration of the closed-type

venous reservoir and an extracorporeal bl ood

ci 1 cul dEKARACORRDERIGRE0EIN G TRAULATDI( ARPARATUS,
eaui res an GCBEITGRESINOUS REEETERINS " ho

bur pos es g TRRLAIIPORFAICEORM BT HPE] A g@g@nﬁ

~view and achieving a nmani pulatron o

operation sinply, a venous reservoir generally is
used in an extracorporeal circulation circuit for

" tEaebavieal Fieldt ori ng bl ood from a body. Recently,

r ni-tLi on of ] ess i.nvasjve ,surgical operat,i,ons ha .
TB600 Hebelint B il I2IAEs 16 4 BrBhco oSt Al RS it Rlating
. 1. _ i i i t .
cpparat i Reth S8R wpR D8 Bel i Bir'dige I 08 B8 Storine
deod tughdnariy foe duirgita: opepation ype cardimiseul #68f yyEtem
having hard outer shells; and flexible closed type
VEABNEE PR CXEXASPTROTE AT aon | 2eemiguratior of the rfogetifﬁwe

are dosed. The en-type ven reservoj.r is

Jeliaf? Beervelt aad il pxtspCorporeatpload Sxriting iethody o,
BeclkFotimgelyt nt o bl ood, and can show a bl ood storage
capacity precisely. However, the open-type venous
1060 v dn m sxgiced spbtadionh d¢ma eatdiodiecaliatoryvdyistam ithat requires an
Iikelg to gcause an effect on the ?I lc))od such fsdfﬂ ood .
ESHGS worgal czgplagien Jop e RuERpses of gbtgipmen bloodless operative

BEE BN T RGBSR R o
Fenblierddepnsir goavRNR 1s 1sBe i la@Xdtk fcorporeal circulation circuit for
temporarily storing blood from a body. Recently, recognition of less invasive
surgical operations has been increased, so that an extracorporeal circulation
system with a small incursion into the blood has been required.

[0003] Generally used venous reservoirs are roughly divided into: open-type
venous reservoirs having hard outer shells; and flexible closed-type venous
reservoirs that have flexible outer shells and are closed. The open-type
venous reservolr is excellent in a function of removing air bubbles that are
mixed into blood, and can show a blood storage capacity precisely. However,
the open-type venous reservoir exposes blood to outside air, which is likely to
cause an effect on the blood such as blood coagulation. On the other hand,
the flexible closed-type venous reservoir basically does not expose blood to
outside air, which causes a smaller effect on the blood. However, the flexible

closed-type venous reservoir has problems of difficulty of showing its blood
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30 cl osed-type venous reservoir has problens of
difficulty of showing its blo 2 storage capacity,
renmovi ng air bubbles and the |9 ke. An exanple of the
cl osed-type venous reservoir having a neans for
solving these problens is disclosed in Patent
Docunent 1. [0004] In the dosed-type venous reservoir,

I
SBYEREES kBdSEE AR, By PRSI by g

t UM Ae
relékedefypa viehous BéRrigt BaviRlg 4 $nddmMbe g@lvi:ég fhege pubislems is
wal |, and the closed space is partitioned by the

sbmlmdmr%@ﬁentmwumeutdod storage chamber and a
SRotE 1A%k arell i s SrRoustroahy b cr Lo dpes & formed by an
588 R Vi menber

ort use or eje

bh@dz@l of 4 fletdide v tarial ﬁcﬂﬂdﬁiddwm hleasier wall) aﬁthh@ blo@gd space
port is provided, which is used for injecti né‘ and
é? E@rﬁlhgnqhbm]l@ g@pm@n meober inde a\kdpmtoataigm araher and a

SPoph et ahPes T Ta i Hlodtrtbtieeiatiben g jofitirport and

%‘iiﬂ MO%&Q%EQ Efox'ilﬂé&’ugrh ﬂﬁé&é gﬁgd 1451del%o ﬁft&odgﬁﬁng blood,

anount of” t he a ust i ng store

\eoldueise omﬁpwqidrnm aswinfoe @Jecsm(gﬁﬂa@d:d InTtierwbymetdtgusting
sept ym nenber is noved, thus _ changing the vol une of
Phém}i@mﬁﬁa@.ﬂﬁsﬁélgm tqmed srch iz used fogiyjecting and

_ t.he bl god, st harb |
EARHeDh StRetRB T o5 %rfv H§1 SHRUBEA st i ng chanber
?he 561131 ust?ur?lzg [71 qui 'éE ent documnﬁd@afgﬁ%oooug{ggoA

Bdpcitosumt evithh réspeen to ﬂte \eruhieeaxijusmhg cBainbed thyoughethe

I ventio 0006] As crl ed abave, cIo d-t
pdpsin f%@mwav. adiassing %daet Steediip tholume

45 B ST U SRR Bl oo

th&€ging the volume of the volume adjusting chambez, and accordingly,

changing the capacity of the blood storage chamber. In addition, the volume
of the volume adjusting chamber can be known by measuring a transferring
amount of the adjusting liquid. '

Patent document 1:  JP 2000-299 A
Disclosure of Invention
Problem to be Solved by the Invention
[0006] As described above, the closed-type venous reservoir having the hard
outer shell has various advantages of enabling the easy measurement and the
control of the blood storage capacity and the like.
[0007] For example, the closed-type venous reservoir can decrease the blood
storage capacity to be sufficiently small. The reason for this is because, even
when the blood storage capacity is small, the configuration of the closed-type

venous reservoir does not allow the blood storage amount to be zero and does
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[0007] For exanple, the closed-type venous reservoir

can decrease the bl ood stora%F capacity to be
sufficiently small. The reason for this is because,

even when the bl ood storage capacity is small, the
configuration of the closed-type 30 venous reservoir

does not allow the bl ood storage anobunt to be zero and -
dafsnik APintd Igie%ifcuﬂé‘lﬁﬂ biRAC LA ¥hat ERIbRbA Xfora: g‘éapacity can
thus the ood storage %apaC|ty can e decreas

daf ddcyeadad dafidyot Oartheasther hand hHa thesasebtf tHeopen-type venous
open-type_venous_ reservoir, when the_bl ood storage
dapevolsy whendheg hlood sieragerapacityiis gmadkrthe blooggjorage amount
zer 0, _Whi ch cause air. to,be mxed into.the .

TPE he 261 BTSSRV EAy5E 10 RESG At (e GiRrulating Blood.

h o ' _ p 1 .

PR BRGNS 1l R se GIRE KRk, e vERBL ek B0 e
adhtellimga fillingherounthd the adihstingrlage ddiapatlid yolaare djusting

controlled directly and forcibly. Accordingly, if the
! , theduped storagrcangcityt sange canirelledrdizestieand fonstbly.

fohRy
8, G1RT A s kSR o 808 e gty B d8e

iaragﬁsttﬁlgcmsér fshEp?REAs MR SEhENONE sERaE8E ¥ dcity dan be kept

actually is possibl'e to change the bl ood storage

‘capstanty On theanbenbamd, indhatdase af tispaeh - tfpeardnlcas deservoir,

punp, hut it is difficult to cqontrol the bl opd storage
ahacinellyis pessible tw@wsa&b%blmﬁ stplage| capasiLY 8Y aPEBER

PhEl ARG SBRAEL o BloBT i Yol e BOHAENE WA PHb1BYA storage
Al Reitetrattls0 TheGbhsdn fRRHId isthat SHEDlRE ste@Siztlcapadty

of a_blood channel. [0009] However, the
extuadlyospot deteimined ovly buithe icotatimmad speadsofihierijoedipump, but

N e RN ARG TN -
D001 Rl the et diEaPRIRE HEARAI I Hbparatus using the

EOWiiiohad closedempe varvani icaBriot BNUR doasidesyd tiehave an

extracor poreal blood circul ating_apparatus that _ -
@BBTaPyiaigcontpuration fﬂr@@ﬁﬁ@mﬂﬁg&m the abovssdesesibed

ropriate i, each step of an extracorporeal
ERParR fithR SosefliigPe Vendi 1M A on, by
00 10] CTRE bh¥setitih & tich 18nAS 86 BE&EAE ShicxErRbridi@al blood
dosed-type venous reservoir that is capable of easy
cizaslatiegeaytp saxnthdilret e sdy dah @dgudilacblood storage amount to be
most appropriate in each step of an extracorporeal circulation with a simple
configuration, by sufficiently utilizing the characteristics of the closed-type
venous reservoir that is capable of easy measurement and direct and forcible
control of a blood storage capacity. In addition, the present invention
intends to provide a closed-type venous reservoir to be used for the
extracorporeal blood circulating apparatus, and moreover, to provide an
extracorporeal blood circulating method using the same.

Means for Solving Problem

[0011] The extracorporeal blood circulating apparatus of the present
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- venous reservoir to be used f

- iThe bonsangis arovaded wath po

25 control of a blood storage capacity. In addition,

the present invention intends,to provide a dosed-type
6% the extracorporea

bl ood circul ati ng apparatus, and noreover, to provide

an extracorporeal blood circulating nmethod using the

sane. Means for Solving Problem 30 [0011] The

ShlvEARGER RRCIRALs: R 88%¢WW&BhQ ?e?e?%i&@{e&%vgﬁ WA storage

present 1nvention Inc es: a closed-type nous

r dseiilvari for baringblvolleeta stlonagsdjustiaplebaniler fok stoiing an
bl ood and a_ vol une adjusting chanber for storing an
adfpusting fapidfarydemneasiustmentdjthet asmdispraed adiacently by

S RBE5h S HES0 ey bt B AR BREE cak
SUPEPL B, AIPELER W dofiled & BRVIGHE P

cohainglsdre and @ Blbed buagutlsitds agensliedethe blbbd sbirage chamber.
IS provided with_an infl omort for allow ng blood to

¢ posl foswlleging dbewd to inflow and
tf1.ow that t] i cat i th.the bl ood .
ol e or Sk Rl £ R BoF b IE cpmRmicate
S e BT e Gl D PR
i egeat impnidiet sadjusting hieubd ot ohonagizacdawiidr tovihe vobeme adjusting
Shmiercbooed B tnhacied o thy blted-eros dhapkher via the
' ' Tl .0sed f. the cl -1
TUaY R B e R SRE R R 5T Hlinb R Puie BRI Yo P e
RBRRInSeh Afiber Gial thef ATAMRE pBHOO Tt b adesfda P e and

the volume adjusting chanmber, and the adjusting
clapeil dyp emenandraseevaid jusantitipnedrhy aflexihle septued nymber so as -

ondui er havi confj qurati on that can, adj ust
30 2?%5% 9¥aqeo§1%f§)#@dcﬂ$s@@9wp@%%&§ha er, and
r r 3 . . a) .
53 BRI QBB by  cond
ehanber havingsd enrffigiratieadhanean a8juat Wil dwirgaatnbéhi. ng
ihaf?:ger for storing an adjusting liquid for vol une _
00 1%t Fbetclosedrtyne yetpup veasuvein phthepraseny invention includes: a
artitioning the cl.osed .space; an inflo rt for

Phtne Ptk b ossnRPRce: Ehigoataer Fhuwilish fox yping blood and
2 Ay Rant ol I e Ve
adjustment that are disposed adjacently by partitioning the closed space; an

inflow port for allowing blood to inflow and an outflow port for allowing blood
to outflow that are provided at the housing so as to communicate with the
blood storage chamber; and an adjusting port for injecting and ejecting the
adjusting liquid that is provided at the housing so as to communicate with to
the volume adjusting chamber. The closed space is partitioned by a flexible

septum member into the blood storage chamber and the volume adjusting

| chamber, a first blockade avoiding channel forming a space bulging outward

is provided on an inner wall surface of the housing at a part facing the blood

storage chamber; and the inflow port and the outflow port are disposed so as




10

15

20

25

30

bl ood storage chanmber; and an adjusting port for
injecting and ejecting the ZSE?djusting liquid that is
provi ded at the housing so as“to conmunicate with to
t he vol une adj usting chanber. The cl osed space is
partitioned by a flexible septum menber into the
bl ood storage chanber and the vol une adj usting

Qﬁgﬁﬁ i L Qi : formng a
gtgace v g?&%%ﬁ\/\iﬁer ?’goc%:égél gg%lggeg%ﬁ!lﬁher wal |
001 3k &'haf extthecdrporsiah bload drcaddiing acithgd bhthdpesanBihvention
storage chanber; and the inflow port and the outf] ow
poeludgs cusdng phe entragorporenlibdoaheineilatiagapmaratustwith the

Ao dspar L forl SisR bR CuRacg thecraty 90T ot cseditvee

JRESTD ey b 1b d0350d oDl e OF ph SEARP BORR ingIP Br via
conthetmaiiber; coosetaliangnithe dfrthk dlogaopiimftotame

cl osed-type 5 venous reservoir to a blood renmoval part
sfutesransiyising pavhyolfdhe ligingbedy dirgctly apviseanothep srember; filling

| %&nyn éitg:’}gl?]@?%% tegﬁ{ljug{;mtgﬂfgq?ﬁll 35%"@%‘0&395@}1}%23&4 {pegyolume

! P ¢ . ;i
\géi?ﬁljsti ng |1 qui g ta%li{(elét%ﬁﬁgﬁ%%%gg?(? a ét;ﬂ[?]éeavol uﬁtg%um of the
adjustingnbqaitbinbidre wiltohetddusiih gieh ambet by aidfhstad) abeighg of the
a filling anmpunt of the 10 adjusting liquid in the |,

@éﬂ%ﬁ@%‘gg\a@t o wHhrsapedhjo &E? gktse%'@me VeRQyHtregervoleso that

TREATEA R AT L,
FRdn iaVifefordsAPHn S HRE BYE af RREEAb1SRP ERBladlo8; f:lgéing a channel

primng before starting the extracorporeal bloo
of theitatdwh maovbémafter cmapleting the adpestorendsotasnesbart the

after conpletin he ;adj ustnent .so.as.to.start the,15
Bt sggp%rﬁ&n%ﬁh@gﬂwﬁe%m@oanwﬁbﬁa%tw%ﬁeﬂafgh?e

| ' : | di the. .. .
SORRAE m Ghph ng BOMHE e TRARG AN i, G f Bositiom, with
&g dot e0thd Blvod abmivanl poift df ke livingBodypdlat islawet than a
|l ower than a height of the adjusting |liquid tank
deightefthe adju gy dtenksluing thpomingserps\talstart blood

after coppleting the,.primng. 20 Effects of the
FW%?%%FG@TB e%%@%bl?ﬂ & the configuration of the

et QT RRE IRvehkRRA Circul ating

[0014] According to the configuration of the extracorporeal blood circulating
apparatus of the present invention or the like, a blood storage capacity can be
measured easily and can be tracked in accordance with a pressure change in
a circulation path, and thus a buffer action can be obtained. Moreover, the
characteristics of the closed-type venous reservoir that a blood storage
capacity is capable of being directly and forcibly controlled as necessary can
be utilized sufficiently, and the blood storage amount in each step of an

extracorporeal circulation easily can be adjusted to be most appropriate, with

- a simple configuration.

Brief Description of Drawings
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apparatus of the present invention or the like, a
bl ood storage capacity can be . neasured easily and can
be tracked in accordance witha pressure change in a
circulation path, and thus a buffer action can be
obt ai ned. Moreover the 25 characteristics of the
dosed-type venous reservoir that a bl ood storage

ity is capable of being directly and forcibly
controll ed as necessary can be utilized sufficiently,

and t h¢FDBGotldFEG.oF Bgeperspuedtive tiesashbwngm dbsalitype venous
extracorporeal circulation easily can be adjusted to
Feseryotr agsprdipg tasa embadimentof ithe present inyensionon. 30

"s & pOr el e Ra oAbt %o%%@%ﬁh@ﬁﬁé]‘w%%o&s

HEeS&YRl I according to an enbodi ment of the present
invention. [FIG 21 FIG 2 is a front view show ng the

cl osed {FYpSBAEFIHS3A & 4 esmiswettiondlRi&y taken bldag ke ASA of
a _cross-sectional viewtaken along line A-A of FIG 2.
[FIiGsz-SB] FIG 3B is a cross-sectional view taken

al ong I 5 1G 3A 10..[ FI.G. |G ;4 is_an,

enl ar gggﬂg @?@ﬁ]{ bﬁﬂ%FrQﬁSeﬁﬁcgh‘b zfa'F ﬁn%%{?: of
¢ffgFk@ 3B. [FIG 5] FIG 5 is a perspectlve Vi ew

showi ng an extracorporeal blood circul ating apparatus

usi ng {REG.d]F8E: thyipenverlonsed eves-geitional b sbjwinlgta rélevant

|s a er spective view show ng an action of the 15
E@)&%al bl ood circul ating apparatus before

I TP U oo
EfBul @il Wﬁﬁi@@émgltﬁ@ ¢1dsel b RS PRABFWKS When
starting the extracorporeal blood circulation. 20

[FI G BHIGI6EFIS. i6ss a prospedite viewshewisy ani avgioanf the
g:%rlagcr)]rp%i'ealq)‘iood circulating apparatus before starting an extracorporeal
blood cixculation.

[F1G. 7] FIG. 7 is a perspective view showing an action of the
extracorporeal blood circulating apparatus when starting the extracorporeal
blood circulation.

[FIG. 8] FIG. 8 is a perspective view showing an action of the
extracorporeal blood circulating apparatus when starting blood removal and
during the blood removal.

[FIG. 9A] FIG. 9A is a perspective view showing an operational
process of the extracorporeal blood circulating apparatus when increasing a
capacity of a heart.

[FIG. 9B] FIG. 9B is a perspective view showing other operational
process of the extracorporeal blood circulating apparatus when increasing the
capacity of the heart.

[FIG. 10] FIG. 10 is a perspective view showing an action of the

extracorporeal blood circulating apparatus when being detached from the |
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extracor poreal blood circul ati ng apparatus when
starting bl ood renobval and d?ring t he bl ood renoval .
[FIG 9A] FIG 9A is a perspective view show ng an
operational process of the extracorporeal blood
circul ati ng apparatus when increasing a 25 capacity
of a heart. [FIG 9B] FIG 9B is a perspective view
' ' I rocess of the
%Qﬁ%kﬂ%xﬁ%gﬁﬂp&%?%g%hﬂmﬁi P

ext racorporea circul ati ng apparatus when
i ncr ea$FI@ 111Gz anas htpérglaedtﬂ% ewrishowlifd Scodfigufdtion of the
s

10 is a perspective view show ng an action of the 30
extragernogealddbod cisodl atingoaprsarates twpwhichtathenplemdndiingdded.
%%% che%. fro tfhe 7 extracorporeal blood circul ation.
[RGB eI FERCE CORS spect i ve vi ew showi ng a

égur ation of the extracorporeal blood circulating
apparatus to which other elenment is added.
Expl anati on Bbusiager ence codes 5 [0016] 1 housing |Ia,
b half 2 septum nenber 3 bl ood storage chanber 10 4
vol ure ladllushalg chanber 5 inflow port 6 outfl ow port
7 adj ugti ng g)ort 8a first bl ockade avoi di ng channel
15 8b Second>HIYEKIEMBRYoi di ng channel 9 air vent
port 1§ pr esﬁ%ﬁ&s%@%%ﬁﬁ&b‘é@” 11 gas-liquid

rane

separator ne

4 volume adjusting chamber
5 inflow port

6 outflow port

7 adjusting port

8a first blockade avoiding channel
8b second blockade avoiding channel

9 air vent port

10 pressure measuring port

11 gas-liquid separator membrane
20 closed-type venous reservoir

21 adjusting liquid tank
2la  adjusting liquid

22 blood pump

23 adjusting path tube

24 support

25 blood removal-side tube
26 autotransfusion-side tube
27,28 clamp

29 fine-adjusting port
30 syringe

31 auxiliary venous reservoir
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20 cl osed-type venous reservoir 20 21 adjusting liquid
tank 2la adjusting liquid 228blood punp 23 adj usting
path tube 24 support 25 25 bl"ood renoval -si de tube

26 aut otransfusi on-side tube 27, 28 clanp 29
fine-adjusting port 30 syringe 30 31 auxiliary venous
reservoir 8 32 punp 33 auxiliary system tube

Descri gl on % D@Fe I nvention [0017] In the
extracorpore I ood circul ati ng apparatus of the
present335 i nveriliay,systin ¢abglui t menber may be made of
a flexible tube. Alternatively, the conduit nenber
rﬁ%ﬁqrﬂﬁﬂgﬂé)éb@ﬂéﬁﬁﬁnuadjustlng portion for changlng a

TP AC ra e Rstgaoatha bRed SubaBiavtinabes of the prosent
| nc% 1{h9 BRAAEhERLRE maghﬁe]; %ﬁe&a ABYBIM G, Al%ernatively,

es a neasuri ng porti nmeasuri ng an anou

tHe ebndinie mepnbet nfdy inchitdeth th@indl aidfistiretportidohfer changing a
adjusting liquid tank. [0019] MNoreover, 1t is
shenaebgyoss-sentionadh arewied choprelyenous reservoir

L0814 g Prettinble e iR R raqvcé’fpga';% 9 AR Aeku 00T B0 Batus of
‘%ﬁla Ir8dthk @ﬁ@erﬂﬁ RSy gﬂaﬁ ﬁ?fﬁ%ﬁoﬁ%ﬂ' ﬂﬂ:aﬁﬁ‘ﬁﬁg an amount

[ 00d storage c arrber w port and
oﬁt}ﬁé atjustini liquat that Im:pmd mv@:leyadanetlﬂ'giiqm@tmﬂo as
o cqgmunicate with the first bl ockade avoiding
imﬂje Moreover, it is preferable that the closed-type venous reservoir
includes: a first blockade avoiding channel forming a space bulging outward
that is provided on an inner wall surface of the housing at a part facing the

blood storage chamber; and the inflow port and the outflow port that

'respécﬁvely are disposed so as to communicate with the first blockade

avoiding channel.

[0020] Moreover, it is preferable that the extracorporeal blood circulating
apparatus of the present invention includes a fine-adjusting port for injecting
and ejecting the adjusting liquid between the adjusting port and the
adjusting liquid tank.

[0021] Moreover, the extracorporeal blood circulating apparatus of the
present invention can include: an auxiliary venous reservoir for collecting
blood that is removed from parts other than a blood removal part of a living
body; and a blood ejecting device for allowing the blood that is stored in the
auxiliary venous reservoir to inflow into the inflow port of the closed-type
Venous reservoir.

[0022] Moreover, the extracorporeal blood circulating apparatus of the
present invention can include a supporting unit holding the adjusting Liquid
tank so that a height of the adjusting liquid tank can be varied.

[0023] In the closed-type venous reservoir of the present invention, it is
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[0020] Moreover, it is preferable that the

extracor poreal blood circul ati,ng apparatus. of the
present invention includes a Pine-adjusting port for
injecting and ejecting the adjusting liquid between
the adjusting port and the 20 adjusting |iquid tank.

[ 0021] Moreover, the extracorporeal blood circulating

. . . . ! _
}E)Q(ﬁﬁ%lésth% al 38on @ HEREAde h Orﬁﬂic%ﬁl‘fbééiﬁi ggﬁﬁi&%gzg%pa%@ bulging

lary venous reservoir t hat

ionitwasid veprdvided patheimidiarall barfage bf tacdhdsimy at apart facing
of a Iivin%' body; and a bl ood ejecting device for

dheowplume stinghchamber, pnd $he adimsting pert2sdispesed 3 gs to
Venous reservoif to in ipto the infl ow,port of the
o Retanicp e fhst opid biarknde Syoigsas Satialor | the

gﬁééﬂc?&&%%‘é iﬁs‘i&gfe‘ihﬂé%g‘c LA %iRRBAL ?Mﬁs g%?\{iﬂgd 50 as to

resent 1 nvention-can I nclude a supporting

lRomahwgichbewitli et firng bldckdie avbidinkg sbatihelt a hei ght of
t he dj&gsti ng liquid tank can be varied. 30 [0023] In
1025 dlengovenpit isarelezableshay 8igasdiquilseparaienmembrane that

AR o B 2P a0 A P AP o or
BSOS A B P

part ume adj usting
adjare tthe gnfiewtpoirsisdicapested t6 ahabldonl stoomgadhizaahber. Wi t h
w{%&aecond bl ockade avoi di ng channel. 5 [0024] . i

v orepyer, i igmapierahledhahamprassemedswringpertig provided

i.ded . ' ith the Jf] kad
20354 SeaRufial v SOBE R ERL Blkkhde bVRgh Satief e
[6037] aMIASovi id preRAAIE Aha IRt ShIblalde SREiIAERRannel is
the inflow port and the air vent port so as to

{emeadirdo tangroomé sbappalong thadousimgai r vent port from

| god storage c er js disposed a part 10 . .
W@rgﬁ &‘g‘é eXHFACOTP PE 9‘5 Ggﬁhlg&%f“@g}_‘?%%fa@edgﬁsent mvention
ﬁ%ﬁfl@ﬂ Eart NATREL: us[nqg 2FexdE RAYE Ls the cbﬁ%@ig ch&LBAL Snd closmg
that "a pressuré neasuring port is provided so as to

clodrehum eeltof thé thndiie nsasbachphaskadagavbirdiofghe balswby a
[0027] Moreover, it is preferable that the first -
plastikade avoi di ng channel is formed into a groove

FJ&%T ﬁo%ggvetr,hl irs] %%gsllgl% to change the height of the adjusting liquid
tank to be in a higher position with respect to the blood removal part of the
living body so as to increase a blood storage capacity of a heart of the living
body, during the blood removal.

[0030] Mozxeover, it is possible to decrease a cross-sectional area of a channel

that connects the inflow port of the closed-type venous reservoir and the blood

removal part of the living body,‘ so as to increase a capacity of a heart of the

hiving body, during the blood removal.
[0031] Moreover, it is possible to decrease the height of the adjusting liquid
tank with respect to the living body to be lower than the height of the

~adjusting liquid tank during the blood removal so as to decrease a volume of

the blood storage chamber to be sufficient for maintaining a cross-sectional
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15 [0028] The extracorporeal blood circul ating nethod
of the present invention further can include: using a
flexible tube as the conduit nber; and dosing the
channel of the conduit nenber by narrowi ng a bore of
the tube by a clanp. [0029] Moreover, it is possible
to change the height of the adjusting liquid 20 tank
¢ . o . . _
et Ged BRIl MR ML bETRET o btk 0F dB@Ating an
diedchrging @ageunt padl thereifter teeanihatef thiehttdcoirpigeabloidyd
during_the bl ood renoval. [0030] Moreover, it is
ldlen.t o decrease a cross-sectional area of a

PR N8 P R Srebls BEpvadien R i Beine Bert ap ting
SRRty Bog MR HpR I BRPSed thd ASARE pRLEARE R Y
rejmsting 1iGR0HN kYandaxject antl oject P aijustingdigledigasing a

the height of the adjusting liquid tank with respect
tsyrimge ia thefnpedjustingportanas ofine-adiashaifding gmaund of the

adj.usting liquigd tank durj.na.the bl pod renoval so as
taglh%sj%rf%g@él_ el}’r?imgﬁ u??féggli‘% “Storage chanber

T0038] W dultfBEpdrahl BRb&tcﬁ'cﬁIdfﬂl%aaﬁﬂﬁ%%@ Qo8 to akd

area of a blood channel, operate t1he blood punp i'n a
shilicelimien t of tleaptesgn imveditoaheilhndesenibedthel @n dvith reference to

thereafter term nate the extracorporeal bl ood
SraAWinER i on. [0032] Moreover, it is possible to

j70 @ i ne-adj ust.i rt for injecti . .
R ool A SR liroe £ b o s R By Moposine
RRE bxAddotpdeal 3l hatb ik A akingttfh ol 8l of tRe prEsRtinékion will
eject the adjusting liquid by using a syringe via the
berdescdbed wikhgraference do FIGsol to de- HlGudtis a pferspdctiye view
apount of the . adjusting liquid in the volune
SHPTIS Hhe dAseAEIe TRORS eIt OR;AcFarddn 59 B¢ DRrssRl

t%' HodidkhDl9 PRPS AL4IBAE l%?efvg éf‘gleets cg?%?le-iéﬂuge o%ﬁ% Ff@%rvﬁ?i‘r.

e present 1 nvention w w W t

' FEGeBaAris @ dross-shcivinal $iew taken along line A-A of FIG. 2, and FIG. 3B

is a cross-sectional view taken along line B-B of FIG. 3A.

[0035] This closed-type venous reservoir includes a housing 1 made of a hard
shell for forming a closed space, as shown in FIGs. 1 and 2. The housing 1 is
formed by combining two halves 1a and 1b, each of which has an outer wall
made of a curved surface such as a part of a spherical surface or a spheroid.
As shown in FIGs. 3A and 3B, in an internal space of the housing 1, a flexible
septum member 2 made of a flexible material is provided, by which a bore is
pai'titioned into a blood storage chamber 3 and a volume adjusting chamber 4.
The blood storage chamber 3 is used for temporarily storing blood, and the
volume adjusting chamber 4 is used for storing an adjusting liquid for volume
adjustment, which are separated by the septum member 2 so as not to be in
contact with each other. |

[0036] On the outer wall of the housing 1 at a part facing the blood storage
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[0034] Firstly, a configuration of a closed-type
venous reservoir conposing t ext racor poreal bl ood
circul ating apparatus of the esent invention wll

- be described with reference to FIG. 1 to 4. FIG 1 is

a perspective view 15 show ng the dosed-type venous
reservoir according to the present enbodinent. FIG 2

L@l&%@é&@‘an"ihﬁ ottBaifd Qﬁ%ﬁ’:ﬂé(\’jv%tog e%Hé E&ﬁﬂ{éfll’ %Jé E}Aa}tAthey

I'S a cross-sectional vie n afong

aha¥ cémrZuniaagk with thabloidsdragostmslat 3.0M8he vfbow port 5 is
taken along line B-B of FIG 3A [0035] This

cua@éefﬁr mipedueng bﬁqdfggd]\ctbe outfior paesh & weadsfon gjectimgddood.
2 . i ng . as,. .
T B B o5 SRR pe oo

SRR P R E Doty B iladt FRoI L W Rcfillg and
aejeqhey iheaddjastihgtiquid far thphehahd adjAsnsfmewn in FI Gs.
A and 3B, in an internal space of the housing 1, a

fLP8XTIb Py ingegtmgneheineiens theradiastngdiquid fobthe vadume al
i S;.pr.ovided,, by which bare is,.25.partiti.oned,i nt
G St PR P the SRy QUSRS Shrmer doheRus She

. t : o . I: .
(idjnblif R0 B! SO SRt IR LAY storedlin the
olohune adih st gudenber 4 ¢ didmpedan adiousdvathe saptiuch feimber 2,
vol unpe _adjustnent, which are separated by the septum

tReasdy chaggmgsthesrolnmen! the vohune adiusiingchambend rand

03 t h t | | t i 1
Pt Rirehfe B Py otdhe Wil S0RaE i Phef gEr Moreover,
DyaidindBindsE bl @t dt oW ShRM QA Stk BGuid'8) bé if¥ctedRY
communi cate with the bl ood storage chanber 3. The
iefectadfrpelyt wihirespertdd thevolume adjnsiing dhlamdokr 4rtbe tshptum
out f] ow Eort 6,i.s used for eél{ecti ng blood. On ﬁe
Sifrebena s moved 2 agenrdange Yith a Rrgsanre shanggm adlood

- adi usti 4 : . 7 ‘
(LI 0 RsCLASEH o B SRR, e

bbtaialljgs fum@idn sfibhntig thecaplcltiRf 3k bidoistbragd¥haifliber 3
By injecting or ejecting the adjusting liquid for the
wofamaticalliy uskhasns, alise hydeeysesingtay degeeasihg mpressure in a

adj usting,chapber .4 thrqugh.the adjustin ort 7, an
iRt sbfi el B el Y S hopondd 1B8 i e 2
blood removal part of a living body, the capacities of the adjusting chamber
and the blood storage chamber can be changed. The volume of the volume

adjusting chamber 4 can be measured by measuring a transferring amount of

- the adjusting liquid, whexreby the change of the capacity: of the blood stoi'age

chamber 3 can be known.

[0038] A first blockade avoiding channel 8a is provided along the outer wall
of the housing 1 so as to protrude from an outer surface of the outer wall, and
the inflow port 5, the outflow port 6 and an air vent port 9 are provided
outside the housing 1 at a part corresponding to the first blockade avoiding
channel 8a. As shown in FIG. 2, a second blockade avoiding channel 8h is
provided on a side opposite to the first blockade avoiding channel 8a, and the
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10 vol une adjusting chanber 4 is changed so as to nove
the septum nenber 2, thereby %hanging t he vol une of

t he vol une adj usti ng chanber i, and accordingly,
changi ng the capacity of the blood storage chanber 3.
Moreover, by maintaining a state that allows the
adjustlng liquid to be injected or ejected freely

Wb& s %gﬁﬁ*{ 7 ta?ltf%ﬁréé%llygﬁl&%giﬁﬂglg é)g)rg% g@%gg%f?xﬁde& P&tside the

I'S nove

ph&s@agq ahepas do@re'sl]g)bh&ﬁfg ol the Weadd dbloBRAde h¥dilling channel 8b.
passes through the blood storage chanber 3, thereby

oBy abnhegfing A paressusn nméascltnmwulevgcet tocthegpassune opasureng port 10,
bl ood storage cha aut oma ically. That is, also

b§ PEERSEELR b e Eééfﬁ ap bedueaired via the,septip member
| 9 Wih6ht 5.{1‘? %Eg%ﬁgbfooﬁlﬁl gﬁmé 5390 st#ﬁﬁe%ﬁ%& 4o a

pressure a ['0od rendv i ving body,

t [0839h PRigé ﬁrﬁﬁ:l@ékdd&ﬁﬁ&hgtdh@ﬂn@m@'ﬁﬁﬂ thaRecdiEblotlenit

-storage chanber can be changed. The vol ume of the

vataidiag chgynuel Bh gemmehf mreahap@edrm a:samtsefachyg the blood
a‘fé*g{# oS SR ht aES BB chigReh Ak (R pyigner wall
f| i g{f%eglgl It e, d keﬁr gﬁfb‘madgﬁv&gig%ﬂé]il%el 8a and

ol'di'ng chann a l1's provi

tthe seodred blsekhde atoidives Hearsid bThB0a sFipOshpd Withea constant
froman outer surface of the outer wall, and

t he
i wdthw Ebrlﬁ whetl heing viemss p@ntamn@tdﬁ efthei blombatorpgﬁt

RN YA DRSLIE sHEMbang. Sodh of B Tt bloskde
Sﬁ‘onﬁﬁlg%ﬁﬁﬂﬁel 8a Bh@thé ’se@()rﬁ?ﬂ%ﬂga%e op%%% R @E forms a

channel” 8b is 30 provided on a si te to
fg'rns?e tHaddk hatziag eudivand ohdhadéhn Gewalsdrdee of Zhe housmg 1.
' pressure neasurlng por t

38@ bﬂl%@%ﬁoﬁ% t g}}gﬂ% portfy ap ﬁhe @ir vent port 9 that are
gﬁéﬂ&%ﬂ%ﬂ%ﬂg %18 ﬁ&‘gﬁbl%gfgﬁledawpm& gsc%e n ?ggl;ﬁ%ﬁ@%? e with the

connec a pressure ne

M&ﬁﬁiﬂfo@aﬁ@ﬂﬁ&hbéﬁ% POoThe hdjustiglf$ FUiA] He pRBsure measuring
circul ation s% stem can be neasured via the septum

poirh &0 thaizar hosed eutyidediiieaetomd blockhdodvoidingehannel 8h
bl ood st o

SRR AT e 3 ibeigag bharn P%éLZh?@%'iﬁﬁE%?ne%fns
Qﬁ@& ‘Efxl mﬁpoamﬁfdoﬂ,e&ﬂd Fhe oftERPDEH @ 1 R fir DS blood.
The air vent port 9 is provided to remove air bubbles. The adjusting port 7
is used for injecting and ejecting the adjusting liquid.

[0041] FIG. 4 is an enlarged view showing a vicinity of the inflow port 5 and-
the air vent port 9 in FIG. 3B. A gas-liquid separator membrane 11 is
dispb'sed in a part where the inflow port 5 communicates with the blood
storage chamber 3, which is omitted from FIG. 3B though. By enclosing the

inﬂow_port 5 and the air vent port 9 with the gas-liquid separator membrane

11 so as to separate them from the blood storage chamber 3, air bubbles

. mixed into blood can be removed, and the air bubbles and the blood

- effectively can be separated from each other.
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storage chanber 3 and the vol une adjusting chanber 4
on an inner wall surface of hge housi ng 1. Each of
the first bl ockade avoi ding chidnnel 8a and 10 the
second bl ockade avoi di ng channel 8b has a stripe shape
with a constant w dth. Thus, when being viewed from
an inside of the blood storage chanber 3 or the

B e AP ing L 8L P o

- Chlasitele Slvidiaprohaaned8lp el Hehddsciibedul Biheg lasebned thoadjusting

the inner wall surface of the housing 1. 15 [0040] The
i lnquidvto o irgo thiadlasdistoragephamligerahand itee uplumeadjusting

RBaberh ha e B S8 HRLA LE BReLG bR e BoWiapsl SO ARE freely
St 985 ﬁ@ﬂmﬂly &rheir%g/r ?ﬂ?}fgé %&;?cﬁgett 4 S%@lglelg hember 2 to be

pressure measuring are di's out si'de

thweked cowkhel acRadeoay 6] diTegvaieayigte e fgobivckadat®oiding
W th the vol une _adjusting chanber 4. The inflow port 5
ichappel,8aas pravided alosgdhadopisbrml, thedephum gnembenjar t

oo Al M DTl £ SPBP By Bt blockade

oSS B ETOGRIE BEGHIN 8 i o bene

Hledkeidtlyy tife $dpeuimnimembep @, tnd agsheetdreund they eatflge poxtd6 that
in FIG _3B.. A_gas-liqujd seg,a_r ator nenbrane 11 is 25

ds §yymrediby the figsrhloghasdeca grihaswehB? is spcured as a channel for
' ht h 4 he bl 3. Wi
SO, HIAP A AL B8 AL BIORSf g e

g diQus RQUrhilar BFct fdeasHo peeBht BRY &djasm'lg Dok from being

gas-liquid separator nenbrane 11 sO0 as (0 separate

thihaokeflrgnthensepiumoni esther £ge Hdheimdhe 3ecaid blodkddegvoiding
and the aiJf b g b

SHan O RoRel esestir s O Bip e ahd B eI CSntly can

TS ] DA

¢e4Bie F18D 5whiokwshecdfiarrhtiet of he @xﬁﬁ@(ﬁgﬁﬁeeﬂﬂﬁood circulating
00

adjusting liquid to flowinto the bl | storage _
abpabeiusAcaeniling éo Wt praseati poboidirgent itk is donfigwred using

T S RENE N R, —
qHS BxirBorpORL A BT AL IR tihE AP aratus includes a closed-type venous
reservoir 20 with the above-described configuration, an adjusting Liquid tank
21, and a blood pump 22 composed of a centrifugal pump and the like. The
adjusting liquid tank 21 is connected to the adjusting port 7 of the closed-type
venous reservoir 20 by a flexible adjusting path tube 23 thatis a éonduit
member. An inlet of the blood pump 22 is connected to the outflow port 6 of
the closed-type venous reservoir 20. The adjusting liquid tank 21 is
supported by a support 24, and a relative height of the adjusting liquid tank

21 with respect to the closed-type venous reservoir 20 can be adjusted. A

flexible blood removal-side tube 25 for being connected to a hlood removal

part of a living body is connected to the inflow port 5 of the closed-type venous
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sucked into the outflow port 6. However, since the
first bl ockade avoi di ng chaﬂg 8a is provided al ong
the housing 1, the septum ne r 2 is supported by
the inner wall surface of the housing 1 around the
first blockade avoiding channel 8a. Therefore, the
OUtf|OM/p0rt 6 is prevented from being 10 bl ocked by

RRFer VB AT ICE blood N SiuF R RoDR PN MRS, A

dlexiblelaudetrassfasionr side 36b@ 26 Harbéahgiconnedbd evang bl ood
to flow therethrough. The_second bl ockade avoi din

ehdoiransiugingp ansds gomnartedto enfoutlet eHthesblpod pum%i!, in which

t ustin t 7. from bein cked by the septum
.%E‘}P&@ﬁé %éfeﬁ{mflr?@o?@c @%B%‘R de av0| él ng 15 P

pr act'i g‘hl%badflésetcﬁ:}t?é ]ég | Cl en%jfyljlagan g@ a| Hed al},adJ“Stlng

difuyd B othdf 3gnjdeeed atid te;d@h@bkz@@ﬁre@p@ttctb RBe coRAe Iadiiasung
[0043] FIG _ 5 shows a configuration of the
& ﬂmé’@éAplfrthaldoéﬂé6ﬂp%V¢%®l%IGSﬁgf01h%%ar'Bh©§dﬂlﬁém@a@ tube

R4S GBRERITe GEROHRRbe UhF Srini] e P B VAL For

%QQIY_L?MQ ‘?fﬁ{é ABHsGAR LRI tabd 9845 ﬁ‘gl Bhirs, %‘E?S%ls e 'b@of@éhannel

ci rcul at'i ng apparatus 1 nc es a yioe
vanbezlosedsepeneidrordhryt doddichyahamewies tid bﬂﬂe by using a clamp
configuration, an adJ ust i ng liquid tank 21, and a
0

BP 88 d0 yarp thexhanmed sessgrechopalrers udbierpatpelinthe adjusting

PR LT n Ml Ao A B e SR A8 adBsting
RSP Oflok: vaﬁylﬁg tBe fchﬁfih@l & 086k dnRY afdt SudhRea 23ck ﬂf‘ﬁhe
IS a conduit nber. An inlet of the blood punp 2

thawmaitberand. t o the outflow port 6 of the dosed- type

_ S Servojr The. adj ustin ui,d tank 21 is
s M?ﬁe%‘i’era @@gk}??nallqua ok Fuhies Adpeafuriie portion,

t
EPGaaie 4 R, Ahtedsiiig &t gl EBREBlbftak opid 21
§toexd bherelt. 0od renoval - si de tube 25 for be| ng

fonnict ed to a blood rempval 30 part of a |iving_bod
46onBE changing a n@81Mn|0£wpponh@ ﬂ".te admshngileldudy 21 by

E\heep%ﬂ{sﬁ %ﬁ%ﬁ%@ﬁ@&} Ogﬁﬁ)%ﬁﬂgw 1% %gﬂ}{f 1 Wsth respect to the
FlebQ e AR LS ARV $he GvittPBodP thRf i bE'(ﬁ]@‘efé%é‘ %Htt%ﬁ'gﬁﬁe

~autotransfusing part 1s connect ed’ to an out et
- bdjostingligmi® 2 1aiisnadjustdd, whereby an amount of the adjusting liquid

- 21a stored in the volume adjusting chamber 4 can be increased or decreased.

Thereby, the septum member 2 is moved, so that the capacity of the blood
storage chamber 3 is adjusted. If the volume of the volume adjusting
chamber 4 before starting the blood storage is measured previously, a change
of the capacity of the blood storage chamber 3 can be known from a change of
the volume of the volume adjusting chamber 4. The change of the volume of
the volume adjusting chamber 4 can be measured by a change of an amount
of the adjusting liquid 21a that is stored in the adjusting liquid tank 21.
[0047] An extracorporeal blood circulating method using this extracorporeal
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bl ood flows in a direction shown by an arrow Y. 5
[ 0044] The adjusting liquid tg@k 21 has a function of
storing an adjusting liquid a that is injected and
ejected with respect to the volune adjusting chanber
4 of the closed-type venous reservoir 20. The
adjusting path tube 23 is configured so that its

- . .
e B AR D AL £ e koS ek fiton Yo 1. 6 to 10,
H exih| thetcldzed-tipe vehandpdselibi£ 20 19 sh 6ton ¢éd craxpaaedod for easy
partly closed_by narrow ng the tube by using a da
dutespretationr y In inddifiem n'éhlﬂwmmngecmﬁ ahextragayporeal blood

T
e el Mool L Bt REP B Sl o the

Wipueesier, the adjusting liquid tank 21 includes a

asyring portion, for exanple, a scale, for
Mr Fistiynopersiionabprachssesdindsaqtingn s heferecstantang the
stored ther§isn. [ 0046]. By ngi Ng.,a ,positi pn of
S e moREA O Bod b el LT feRipR b pefiipite to FIG. 6
R B thid S Y p oo s3neSls 2 Sl GpbiERg ambunt of,
forvexagnpdedy phiyhkmlogical salidiefsbRrtéoncas the hdjugtingdiqutid@1a is

%ﬂ asti ng liquid 2 la_is adjusted, whereby an anpunt
eflin agystemitpgluding the volnmesadjpusdng shamdey g apehthe

Tt I TERE 1, TRt s e S ExfPhc BB Wi
eBPdGIHoN, Me hARsH wid tQRR S 1§ MadPRE] $n bhigHipesitRm: so as to

If the volune of the volunme adjusting 25 chanber 4

- pif theaobume tadpgstite cldmber 4 tvdtlagke adjustingligdd 21a sufficiently,

reviously,.a change of,the capacity of .the blood .
SFehy adisingfhe UpeRdiRpiong chembek 4dpdinge Sponiially the
- Y _ . :

s phfife. PIHERLS M e Moy SHBHREE 2 ina BE ifi}BAGt with
tiee ieRe WAl sbyfase ehthigRo@fingn thaedides the HlOWR] s asd élgnber 3.
liquid 21a that is stored in the adjusting liquid tank. _
Pereipg thoadimstmeng sa pertenmerd eatha podnnnouchanng) including

tho skng this,.extracorporeal 15 bl,ood ¢ircul atin
e AR R Mot b ARBERS SRRt fa peitiioet HiySRisBRtiohl avea
FQuitbd for priming that will be carried out subsequently, is secured in the
blood storage chamber 3. In this state, the adjusting path tube 23 is blocked
with the clamp 27. An extracorporeal circulation system including the thus
formed blood storage chamber 3 that functions with the minimum capacity is
filled with a priming solution. |
[0049] Next, operational processes and actions when starting the
extracorporeal blood circulation will be described with reference to FIG. 7.
Firstly, the adjusting liquid tank 21 is disposed in a position, with respect to
the closed-type venous reservoir 20, that is lower than the position of the

adjusting liquid tank 21 in the case of FIG. 6. An operation of the blood

pump 22 is started in this state, then the extracorporeal blood circulation is
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Herein, the cl osed-type venous reservoir 20 i s shown
in cross section for easy intgrpretation. In

addi tion, while carrying out extracor poreal bl ood
circul ation, other devices such as an artificial |ung,
a blood filter and the |ike 5 also are connected to
the circulation path, but they are omtted fromthe

- TdigHteRSvith 408 Blood fi th%&?g‘lﬁl&é’ﬁl%d%& gﬁ%gﬁm%gij 3ina

actions before start extracorpore

Qiﬂénﬂo&tsimwmbylanb@rdﬁg:rl bed with reference to FIG
i en using this closed-type venous reservoir 20,
R02QIn Neseti eperagimpahprasessesGnidoactonsphen swrtmg blood removal

SRR e e bl ieaiova) sl hereBubrd gtk bt METs. The
U598 1 IFRRAI A 300 SIS hAURIERY 4 i ehallk Austing

e starting the extracorporea circula
thpiddlasianig tragsferddofibmheivwleinepahesting chahbah4 to the
p03|t|on so as to fill the volune adjusting chanber 4
vadipstingligaid tankngl. hyqupressite differpacehetween tbs blood removal

AT S CRHE R, A °fr-rﬁw€%§$%%k Fhor Sbg. Fobi the

SEPLURENBES 23 meaw lﬂoﬁ tsrwd%ed fts?m éﬁggg]%@bédy and

surtface of the ousi ng ces t he
e‘harstimto 8he bldedeitorage imhami;emst tiegriehiy Snoenkiorenihe capacity of the
at m ni num channel i ncl udin the first blockade
dost ﬁﬁa&%%hrﬁ%be  uinithe cxtraserpreral blood cirulation, a

area red
oS R P R e B £ eh i B pdgt B Yot e mal
PredsAGE oﬁ%m%ra%orﬂd}eﬂ"'éﬁ?clﬂﬁﬁéﬁ ’syét}éﬁa %ﬂ]ef@iy' AHub@h S the
tube 23 is blocked with the clanp
eap a(ataooﬁ)ﬁleddbod: stocragtathmnbe]yg taaammmat:lcaﬂy ngThébeightisf the
at functions with_the

[ ood s hanber 3 t
r"h8 m ‘$ 19 $edan jeeqr anpe uﬁﬁh@nggpmqt@qlipressure

. gptﬂeogl%gh Efet’ﬁ'é ex@ﬁ?crogédrggfxlnrc&g? 12%?&&5‘% o ﬁa@%@ﬁ Yﬁlﬁ@ of the

starting t extracor porea |rcula 1 on

desadi fybeftthai Blbod Qf&ﬁ?@]ﬁaﬁmeﬂ% Gut/mayBe sdjliytedtddeappropriate
adjustlng | iquid tank 21 is disposed in a position,

dnringrthe @@ramnponenbbbpdmul@tpm venous reservoir 20,

[ Ry Rt piSedeEs b TReteastit asaBhtRk ol Sheprt of
i P bR WBifed i H%Tél%ﬁcéibt«‘ﬁ?d}% §A3he.9H.nemGs. 9A

t he "ext racor por eal circulation 1s
and 9B respectively show the cases of operating with different methods.

[0052] In the case of the method shown in FIG. 94, firstly, the adjusting
hHquid tank 21 is disposed in a high position so as to t:fansfer the édjusting
Liquid 21a into the volume adjusting chamber 4, in a state where the clamp
27 is not used (not shown in the figure). The septum member 2 is moved
toward the blood storage chamber 3 side in accordance with an amount of the
adjusting liquid 21a to be transferred, thereby decreasing the volume of the
blood storage chamber 3. As a result, the blood stored in the blood storage
chamber 3 is ejected from the venous reservoir 20, and returns into the body,

thereby increasing the capacity of the heart. When the blood storage
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16 started with the blood flow ng through the bl ood
storage chanber 3 in a di recgi on shown by an arrow Z.
[ 0050] Next, operational processes and actions when
starting blood renoval and during the blood renoval
will be described with reference to FIG 8. The 5

cl arrp 27 is renoved fromthe state shown in FIG 7,

kb BELS 1 A0HASE L 2L 40, B, LeRDBISLHA].
| m@in tdinahly Blocking ehepadifisting pdih teb£23 %ﬁ@t}x@@mﬂﬂm
a‘J@ood removal part of the I1ving body and the

063! i Tngthiei cgae df theneghod ssown e FIGt 9B, hgars eptheblood

IR Sise iR #5516 HarBnged ki dbe slsmp §3° O SdPelfeteass a channel
cr#@@?@éctl%nal Q%aﬁaﬁgi %ﬁ%ﬁé@ﬁ%ﬂt X ex !r)é{%:/ %ffr?)gr oééqa}amberi%ls

ood storage c

bleepehseidl dhkadliyothe &djupasg Ihlqﬁﬂd Qiaié"ﬁraﬁﬁﬁtr%ﬂ freibgie Zdjusting
i.s changed in accordance with an internal pressure on

tltﬂélld%ﬂllhgdrlp&? thl vdrmaiadiuistng shember 4 hdhetseptum member 2

d .st.or age .,chanmbe

FE Rl i e RER Sedre b 2L SR B o SdRpet Fagh an
%ﬁ‘%’?ﬂoﬂh‘e%ﬁﬁ%ﬂ%@%@%ﬁpﬁf@ &sPirkdl e éﬂ#&&@z&mg the

pressure on the ext racor por

oiolumbaf ithe bkydistorapedhanitardet Awvh wesulf, thedlostostesdd th the
of the bl ood storage chanber 3, but nmay be adjusted as
e %ﬁoif%&%c amb%glst plectedtf] r@mcthpoﬂeeaus pessgyoir 20, and returns

' { | Ne x.t d t
Ahl e hosdBy Hobiiipe (AR P o B LRSSy T e
WihdrettBe BRSHRT ddesh st db ﬁﬂfeeé\ﬁd?:ﬁﬁtés%hﬁ &od %lm p3B of the
FIG. 9A and 9B respectively show the cases of
divemg@body it drhbelsélved dgtinartasimsthe dapabity; of thé heaxtase
firstly, the adjusting

%Ifeaftenlmae ey Wﬁela ﬂ?@%g@gﬁt%@em}l@m&%sﬁ isi%h b bage ang

| ta@??@éﬂl}%tget%ﬁaﬁ]g@%ﬁ% S%tr? égl S at e%ﬁ%re ? %% Mé@‘%?

agjustingipeth fubet23sherie dlanip)eviich i At sHEen Se R4 though.
irenber gU§I s noved lljE?oward tlﬂe bl ood storage chan‘gglrlr% oue

Hinallso opexadionsl processemandhactiény when dejngdetaghed from
e e o A SO
boRr&@ad IR Thel dGubifO HodiPlABE21 is disposed in a high
posttion so as to decrease a flowing amount of the blood pump 22. Thereby,
the adjusting liquid 21a is transferred from the adjusting liquid tank 21 into
the volume adjusting chamber 4, and the septum member 2 is moved toward
the blood storage chamber 3 side so as to decrease the volume of the blood
storage chamber 3. In this state, the adjusting path tube 23 is blocked by
the clamp 27, and then the extracorporeal blood circulation is texrminated.
[0055] FIG. 11is a perspective view showing an extracorporeal blood
circulating apparatus that is constructed by adding further elements to the
exfracorporeal blood circulating apparatus with. the above-described

configuration.
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chanber 3 is ejected fromthe venous reservoir 20, and
returns into the body, 30 the;gby i ncreasing the

capacity of the heart. Wen t bl ood storage 17

chanber 3 is set to have an appropriate capacity, the
state thereof is maintained by blocking the adjusting
path tube 23 with the clanp 27. [0053] Inthe case of

t t Ao

o A E o b Fen Bl o Ao Ubuding 0t 2Apvidod for the
tasljdsiingepseh taubcel%] néThbadjssingdiptid atakan rbeanje'Eb@i Eﬂ& ,eJected

%pressure in. t Iood st orage chanber
c} 8Rauge Q\m dﬂbﬁmp% 205 dmrabﬂﬁlna adjusting a filling

OLEC st Eint%?@q‘@ﬁ\“a#%e v e g S Ahibar 4

'[GOWV s dcon@ hﬂditﬁﬁxa!l’ P eRt rﬁﬁgujggjﬁ{?s)ﬁfrcaaﬁoﬁesy'g&én

accordance with an anount o ting I'iqul
bacludargsfe ansdiary lwenemy resmrveaaglnmd dpuidd 32| UThe alixiliary
t he bl ood storage anber 3. As a result, the bl ood
YEBPBYTEIRLYREI LW Jéts&oé@bnbﬂh smelifie pangesdisadtybiesh

PRERAFHOYIdEIBENRchy, 2O A LRI Vanobti 8o AP ey

I NCr easl ng e ca

casHiaeERnt BehdRD efcdiiimeye fop 'cgﬂeétﬂﬁebl%é‘%ﬁéﬁ f‘ssretnlﬂﬁ/ed

bl ood renoval part of the I|iving body, 1t can
§mlnw eribwthmt}mansth&jﬂbhé rempsal part @f thé]hvh@hddgas Tz
s ri bed above. t.he bl ood, stqrage chanmber 3.is
2B R0 BB FSeRY T 3,&1? Spanectph & the indlew Berltiuof the

Eé%% i ?@%vﬂn&%ﬁﬁ P Eean A e

hhﬂ&gﬁy Veh&%féseﬂdiﬂm)is spplied it ahe PIREETHSS v@ﬁé’us reservoir
actl ons when bei ng detached from the state of the

{racorporeal bl ood circulation will be described
3R St S ient et B e
| )
HeTeane oﬁtﬂlé@‘ﬁﬂ? e 30RI 'Eifng‘ﬁc*ﬁ&ﬁ%lg 8L PHIR PZn?— bg &hfaglglrﬁg the

Thereby, the adjusti'ng als transterr
héighadf thss ad]gshnl liahid amkk 21 andt &tcoidiﬁglycdhﬂﬂgmg a difference

adj us g er 4, and the septum nenber i s noved

Pgb%}g t q{lﬁét s8del pg@%lfeﬂ@g@ @nlnlwa copfigugatien Vsdserﬁghe inflow
3.

AL pARS bhfhe g b 230 20w o Bl SRR Bg R R ke 21

dyd tlﬁ@ﬁolﬁhﬂémigﬁg’smg%ﬁahﬂ%% 4 B @*tedoat B Edhg RhOBAmp so as

circulation is term nated
to increase and decrease the volume of the blood storage chamber 3. In the

latter case, it is required that, during the extracorporeal blood circulation, the
adjusting liquid 21a can be transferred freely between the adjusting liquid
tank 21 and the volume adjusting chamber 4, and the height of the position of
the adjusting liquid tank 21 can be set appropriately.

: [0059]_ Since the volume adjusting chamber 4 is separated from the blood

storage chamber 3 by the septum member 2, blood is not contaminated.
Thus, it is not required to sterilize the adjusting liquid 21a to be filled in the
volume adjusting chamber 4, however, considering a rare case where the

septum member 2 is broken, it is preferable to use a sterilized isotonic




[0055] FIG 11 is a perspective view show ng an
extracor poreal bl ood circulaiéng apparatus that is
constructed by adding further elenments to the
extracor poreal blood circul ating apparatus with the
above-descri bed 30 configuration. 18 [0056] A first
additional elenent is a fine-adjusting port 29
RoRMtideshdnCss § PRysRfigictl ABnRRbiktiisbe 23. The
agj usting o“quu?gY%la ggan be 1njected and ejected by a
4006019 Th2Geptamth emben &-mafarablyng madd o29 m4tbeinttiyat has
fine-adjusting a filling _amunt of the_adjustin
iflexihibty paessyre pesigtanga@nddgxcelenipropeasihility; and fppexample,
sec ddi;t i,opal el ng i s an,auxili .

MPSREYC Ly URaR, polerelirhus 2al3adis rug $h g san be used
HEEEIAT jﬁﬂpunp 32. The auxiliary venous

5 regéﬁyoPEA%%?ﬁﬁﬁlc is shown in a sinplified manner,
(8061 ]t Yetading tiptire prosent aneusionese kxbiacorpbeeilisood

auxi|iary venous reservoir_ 31, an auxiliary system -
ciselaimn thag sancentgl addoedbstoszgs argonnbube mast pppropriate

SR el RO R 050t AR G B Blore
SEReMEO edtkabcip bR BESRICitQuIAREN th EdMNInRP: 18, Ad HSs can be

cl osed-type venous reservoir 20 via the punp 32, and
10  bbphed ssefudly torant drefracupotdad bjoodaimutativg epparatudl i s
supplied into the cl osed-type venous reservoir 20. 15
[ 0058] The above-descri bed enbodi nent has the
configuration where the inflow and outflow of the
adjusting liquid 21la are carried out by changing the
hei ght of the adjusting liquid tank 21 and accordingly
changing a difference in height, but it alsois
possible to enploy a configuration where the inflow
and outflow of the adjusting liquid 2 | a between the
adjusting liquid tank 21 20 and the vol une adj usting
chanber 4 are carried out by using the punp so as to
i ncrease and decrease the volune of the bl ood storage
chanber 3. In the latter case, it is required that,
during the extracorporeal blood circulation, the
adjusting liquid 2 la can be transferred freely
between the adjusting liquid tank 21 and the vol une
adj usting chanber 4, and the height of the position of
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25 the adjusting liquid tank 21 can be set
appropriately. [0059] Since t vol une adj usti ng
chanber 4 is separated fromthe bl ood storage chamber
3 by the septum nenber 2, blood is not contan nated.

‘Thus, it is not required to sterilize the adjusting

liquid 2 la to be filled in the volune adjusting
chanber 4, however, consideriAQg rare case where the
30 septum nenber 2 is broken, it is preferable to use
&1kt er A @a:damca'pbmail blabd cmjuﬂnimgw appaintas camprising:

physi ol o? sal i ne sol utian, [OOGOg The septum
nenber ax f@pawpmﬂ%rwﬁa@l@hama lqulst@mp chamber for
bl DS SRR oAb SR ARt KB adusting i

E’&l lehﬁfé aiﬂquﬁhé‘ﬁtetlHa%fa&é‘ %@%‘é@% laﬁﬁl%eﬁflg grlifarh'tiﬁ E closed

be used ndustrial Applicabilit Accor
Bpadd‘@rmedslqnahjonmngtl on, an extracorporeal bl ood

RN T L e
@4&10@&91;5 ﬁ{e ?&E?&g%ﬂhgmﬁgﬁﬁ%nbﬁgrglp fore starting an

racor por ea circ ermnating it,

and t haplealyp g%aew&drﬁﬁct&pe‘ohﬂﬂeyblb&i &drage chamber,

extracor poreal blood circulating apparatus. 20 CL Al B

[1] Antlexhowsiog ;ben@probidmhwmhrwumﬂovm portpradbweng blood to
Bl ﬁ%@%ﬁﬂgﬁgﬁﬁfgﬁfgff/ Siowizy ﬁ?ﬁpﬂ@ T pul %Fﬂgﬁe??g?%@ﬂy
PRI ORRIRE IGYA ShOYd M Ab AL S Gl Borfor

ngedting aﬁdr@em%o& chdjesiaeeli faidithtpman igléatéxOwithrthe
u

adjustlng id tank for storing the adjusting liquid
volame sdjustimgeakiasth etro the vol une adj usti ng chanber ;

and a iS co bIoo

and, 2 SHRoR B el S RRTES S Ko o arshesaia the
binddl part for allowing blood to |nflowand an

'outflow port for allow ng blood to outflow that

r especthevadjusting liquid tank being connected to the volume adjusting
chémber via the adjusting port,

wherein

the closed space of the closed-type venous reservoir is partitioned by a
flexible septum member so as to form the blood storage chamber and the
volume adjusting chamber, and ‘

the adjusting liquid tank and the adjusting port are connected by a

conduit member having a configuration that can adjust a flowing amount.

[2] The extracorporeal blood circulating apparatus according to claim 1,

wherein the conduit member is made of a flexible tube.

[3] The extracorporeal blood circulating apparatus according to claim 1,

wherein the conduit member comprises a channel adjusting portion for
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communi cate with the bl ood storage chanber, and an
adj usting port for injecti ngzzimd ej ecting the
adjusting liquid that communi Cates with the vol une
adj usting chanber, 15 the bl ood punp bei ng connected
to the bl ood storage chanber via the outflow port,
the adjusting liquid tank being connected to the

Vet dfgen @ dichShh [ j i ng port,
wher el né Zoﬁ?hgg%rggggé@%gl%hg?d?ﬁ%aglbjgééeld-type venous
reservoir is partitioned by a flexible septum nenber

as to formthe bl &Ostora e chanber and the,

une e SRRAGHD emig d fam?még agpasatug gesardingito any one
t and | | L. ted b
BT 3 AMEThing & R0 ThE pEPTOR o e otatha ap popount o

| d
ahb emlfﬁét,shgmaum thad%s bfked h}%iﬂ%a@g&g@gﬁl’i tRhRO

circulating apparatus accord erein
the conduit nenber is nade of a flexible tube. [3] The
bl ood ul ati ng apparatus accQqrding

| !

f[éi L?;?ﬁhpe%ﬁ%%@mﬁr@ﬁéﬁ%éwm BPREFAES apcorgiigstosany one
PEENP i 1 _changi hannel .

00l 24 £R0IRIN LBl AL ElTRL

ext r ac rfpe dddckialde %@oﬁﬁﬁ% gh%ﬁﬁél@foﬁﬁﬁ?g‘ gisPscARASh Adward

to any one of clains 1 , conprising a neasuring
pbat isprovidednemaninmey wall snwiace obthe hotihiagadjausdnt figcing the

I'%L&r%that is stored in the adjusting liquid tank.

[bg‘i ersh g‘ifo@@ | blood circul ating apparat us

accor diRg;d o ﬁxri%}fd ¥ o W‘goﬂt th3t %esp\@aﬁ{zag b sposed so
conprises: ~a T1Tst

cl osed-type venous reservolr

lakaolcanenavient withctharmiet bicekalle avaideRackaiidl gi ng
outward 10 that is provided on an inner wall surface

of the housing at a part facing the blood storage

¢hanbery and the inf]Jow port d the outflow port that
i spect P& aéng)quejp@é)g@ cgsuﬁﬂmg apparatus according to any one
of claims 1 to 5, comprising a fine-adjusting port for injecting and ejecting the

adjusting liquid between the adjusting port and the adjusting liquid tank.

[7] The extracorporeal blood circulating apparatus according to any one
of claims 1 to 6, comprising:

an auxiliary venous reservoir for collecting blood that is removed from
parts other than a blood removal part of a living body; and

a blood ejecting device for allowing the blood that is stored in the
auxiliary venous reservoir to inflow into the inflow port of the closed-type

Venous reservoir,

(8] The extracorporeal blood circulating apparatus according to any one
of claims 1 to 7, comprising a supporting unit holding the adjusting liquid
tank so that a height of the adjusting liquid tank can be varied.
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as to comuni cate with the first bl ockade avoi di ng
channel . 15 [6] The extracorpg&eal bl ood circul ating
apparatus according to any on of clains 1 to 5,
conprising a fine-adjusting port for injecting and
ejecting the adjusting liquid between the adjusting
port and the adjusting liquid tank. [7] The

ot RSagl A, A g o

auxi | i af Nowepne esrniifsed Masdd &icerol | ecting bl ood that
is renoved from parts other than a bl ood renoval part

of a | iaklogd btrawuge ahambebfaotodpeblicdgpmitaivobirhemdjusting
%%n t he bl ood &hat,i .stqred in the_ auxiliary

rigE ghoypig an gd] quddox lums adisheent Brataye
ci: t . ryoiy. k8] The
edigﬁogs%grégircggﬁﬁbq\sﬁolg%@%grrgﬁggﬁgﬁ% S%%Sé?caet’ us according

to any senaflodf péit Zoalldwing Hood e9Riflow BEd anSHRBSH pdid for
unit holding the adjusting liquid tank so that a

redlogting dloadnte cadflowt thag) arre guidded nk thmhowsingapiasdo 30

22 [9] A closed-type yenous reservaQir conprising: a
weﬂéfpﬁawﬁﬁ%m ihelped sthragechamber asdd st or age

chanber, fof. stori vol u i ' _— .
chanber nf%l[']uéé'lgé Pﬁ‘g‘: fglﬁ %g'gf%{s} F‘ﬁ& eﬁ)lta u gdﬁ'(f%| o#ﬁé%%ﬁgqmd that is

apvigeden tth & hotisiigescoaSicsResadnadit@&eth the ¥lume adjusting
partitioning the closed space; an inflow port for

shamlieng bl ood to inflow and an outflow port for
all owi nq blood to outflow that are provided at the
housi né‘%se to conmunicate with the bl ood storage

chambegpe aRdo @By 24 i i’)ta}f}ﬁﬁoﬁ 8% %Ffaoﬂeﬁme%%gitﬁ‘ﬂl ﬁ@g:bgr into the
ej ecting the adjusting Iiqul h_at_'ls 10 provi ded at
bhednstoeagegehamnizer dmd tlonvelnnteadjusting chhmbes| ume

adj usti g%é chapber, wherein the closed space.is )
par t i t BaH&H blogkade pegidme chapnel formaimgs spanedpulging outward is

‘provided on an inner wall surface of the housing at a part facing the blood

storage chamber; and
the inflow port and the outflow port are disposed so as to

communicate with the first blockade avoiding channel.

[10]  The closed-type venous reservoir according to claim 9, wherein
a second blockade avoiding channel forming a space bulging outward

is provided on the inner wall surface of the housing at a part facing the

volume adjusting chamber, and

the adjusting port is disposed so as to communicate with the second

blockade avoiding channel.

[11]  The closed-type venous reservair according to claim 9 or 10, wherein

an air vent port is provided so as to communicate with the first blockade

'avoiding channel.
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bl ood storage chanber and the vol une adj usting

- chanber, 15 a first bl ockade ?%oi di ng channel form ng
Y

a space bul ging outward is vided on an inner wall
surface of the housing at a part facing the bl ood

storage chanber; and the inflow port and the outfl ow

port are disposed so as to communicate with the first

bl ockade avoi di ng channel. 20 [10] The cl osed-type

venous reservoir according to claim9, wherein a

d42bnd THeodksedietypeaietiong redeansie lactardingth anys pae ef claims 9 to
bul gi ng outward i s provided on_the inner wall surface

offl, fhereia s say Liatichsenarataraoembranethal anckosgd the inflay port

SRR T NE R A
FAARE bl&o%lji]toylzra{k‘é &4&%2?&}%)69%{?%@@ At'a Jelrt WhePk the inflow port is

according to claim : ereln "an air vent por

iconpecivd dethsbload storagerdhmanibeat e with the first

bl ockade 30 avoi di ng channel. 23 [12] The cl osed-type
venous reservoir according to any one of clains 9 to

wh [ -1 iquid . nb h .
1) o B st opg e S RF RN, ' St figes 9 o

112, §RRA&ALLpId38utdrle8%RAL D oY JrD6iRIA s0 dRithunicate with
fromthe blood storage chanber i's di sposed at a part

the seconldelockfddevaymidingichannehnect ed to the bl ood
storage chanber. [13] The cl osed-type venous reservoir
according to any one of clainms 9 to 12, wherein a

PigSSUnfie 'Eﬁ)%%ﬂrtkﬁg {Eﬂ{)ﬁs erssep‘;o%/ qu%g@%%&g;saé{\yg?rﬁ %fgclaims 9 to

conmuni cate wt e second

¢Bawhetein [thé firihBlock 28€ AvdidiRe RS id BF8Ie@infko a groove shape
according to any one of clainms 9 to 13, wherein the

alongrthigllssisiid avoi di ng channel is forned into a
groove shape along the housing. 15

[15]  An extracorporeal blood circulating method comprising:

using the extracorporeal blood circulating apparatus according to
claim 1;

connecting the inflow port of the closed-type venous reservoir o a
blood removal part of an living body directly or via another member;

connecting an outlet of the blood pump to an autotransfusing part of
the living body directly or via another member;

filling a system comprising the adjusting liquid tank, the conduit and
the volume adjusting chamber with the adjusting hquid;

“adjusting a filling amount of the adjusting liquid in the volume
adjusting chamber by adjusting a height of the adjusting liquid tank with
respect to the closed-type venous reservoir so that the blood storage chamber
has a blood storage capacity appropriate for priming before starting the
extracorporeal blood circulation;

" closing a channel of the conduit member after completing the
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[ 15] An extracorporeal blood circulating nethod
conprising: using the extraco%ﬁoreal bl ood circul ating
apparatus according to claimI; connecting the inflow
port of the closed-type venous reservoir to a 20

bl ood renoval part of an living body directly or via
anot her nenber; connecting an outlet of the bl ood

S Vi _
G TRehoRerts & SRR IORENY ergtify bHIE Bt and
conpr i siebepsiyetladihisineh of thattindivi ememBdranddivlding fied

the vol une adjusting chanber with the adjusting

|adjustang Buidifandt img pasition, with tespeet: todhetbheodutiruetalmprt of

b2 gt Pl Bendhht s AghEiihg dindtige hittd e during
oHEpiagnsgld K05 HRBUBOESSINGL 1150 lhoble bl Bihing.
appropriate for primng before starting the

th acorporeal blood_ circulation; 30 closing_a channel
161 he Tdunerdracorpensat blopdsircadatpng method hecording to claim 15,

@fig@%‘imm 59 as to start the primng by operating the
68Wf§m el rel easi ng the channel of the conduit

menber | | ' [ Gkl . k in a

posi ti é%ﬁpgvmggﬂ r?garﬂelg B%Eﬁa?ﬂi%ﬁ%ﬂ%ﬁggdﬁ%%bégﬁ part of

t he | i elasingtith/chavhed of thd essgluit hremlsertsi whiro®ing Adore of the
adjusting liquid tank during 5 the primng so as to _
§Fia?f>m 88 enoval , after conpleting the prining.

[16] The extracorporeal blood circulating nethod

according to claim15, further conprising: using a

{1Hxi b etdieeacadspdragl K104 ¢irculRiE e tREHadddr &indStoMhaim. 15,
t he channel of the conduit nenber by narrowi ng a bore
birthie compising clrangingphe haight tfi¢he atjiwtingdiqaditahkdode in a
i 15 R g6 hfond o vl i o€ B = s
. . _ s . ok
g Al AP BE SR, )RR 6h kg e
blood removal.

[18]  The extracorporeél blood circulating method according to claim 15,
further comprising decreasing a cross-sectional area of a channel that
connects the inflow port of the closed-type venous reservoir and the blood
removal part of the living body, so as to increase a capacity of a heart of the

living body, during the blood removal.

[19] The extracorporeal blood circulating method according to claim 15,
further comprising:

decreasing the height of the adjusting liquid tank with respect to the
living body to be lower than the height of the adjusting liquid tank during the
blood removal so as to decrease a volume of the blood storage chamber to be

sufficient for maintaining a cross-sectional area of a blood channel;
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f ur t heitezpinating the: extreasotpasiealblon

to increase a bl ood storage capacity of a heart of the
l'iving body, during the bloog.renoval. [18] The
extracor poreal blood circul at %g nmet hod according to
claim 15, 20 further conprising decreasing a
cross-sectional area of a channel that connects the

i nfl ow port of the dosed-type venous reservoir and the

bl ood YA > .

nor oa dEEEREER URAboRpublifil b K o pEen R disthoreing

Guidungt; bhd theadteirenoval . 25 [19] The extracorporea

bl ood circul ating method according to claim 15,
chrgitgititonof t he

adjusting liquid tank with respect to the 1living body

to be I ower than the height of the adjusting liquid

VB o T B B A AP TRl bl ST AREL BB o Faim 15,

Suthice cembrisiig:mai nt ai ning a cross-sectional area of a
bl ood channel; 25 operating the bl ood pu in a state

-~ of decpeediing afineadiestingportdapinjecting and giectiagtthe adjusting

o B B BB R BB HER e v b an

accor di : [ : -het i 54 NG i i 0g:
i ne e by Fndlefiche thoidiiRine BRI 6} Unelt SWiEREtia the
fichietesdjiz signg oriiodhsiet fivee adjuse adiljingtandgupaftthandjadttng liquid
adjusting liquid tank; .and injecting and ejecting the

i the volwne pdwsngehamhey a syringe via the 10
fine-adjusting port so as to fine-adjust a filling

amount of the adjusting liquid in the volune

adj usti ng chanber. '




