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1 DESCRIPTION FLOW CONTROL APPARATUS AND MEDICAL
INJECTION CIRCUIT USING THE SAME 5 Technical Field [0001] The
present invention relates to a flow control apparatus, and in particular, to
a flow control apparatus that functions as an anti-free flow mechanism
during the injection of a transfusion and the administration of a 10 drug
with respect to a patient, and an injection circuit using the flow control
apparatus. Background Art [00DH ©CRIENEBOMy, in order to define the
flow rate of a transfusion to be injected into a patient, a transfusion pump
has been used. The transfusion 15 pump is attached to a transfusion

CirCU%‘EW%@N@R@EfA%AMMWWME@MDQN@@@@N
transfusion tube constituting the transfusion _circuit with a peristalsis,
thereby feeding a tranéri&idn AR Sy 1% rkid Fﬁfr@}éﬁnore generally,

as the transfusion pump, a finger-type transfusmn pump and a roller-type
transfusion pump are known. 20 [0003] The finger-type transfusion pump
'Ee@lhdwaé Phadality of fingers arranged in a row along a transfusion tube,

th luralit .
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following: when a transfusion pump is removed while a clamp provided in
P YIS of a puncture needle of a transfusion tube is not closed after

g‘ac gﬁﬁ&%@nsmsmg is 30 completed, a transfusion in an amount
more than necessary is injected into a

[0002] Conventionally, in order to define the flow rate of a transfusion to be
injected into a patient, a transfusion pump has been used. The transfusion
pump is attached to a transfusion circuit connecting a transfusion bag to a
puncture needle and provides a transfusion tube constituting the transfusion
circuit with a peristalsis, thereby feeding a transfusion at a set flow rate.
Furthermore, generally, as the transfusion pump, a finger-type transfusion
pump and a roller-type transfusion pump are known.

[0003] The finger-type transfusion pump includes a plurality of fingers
arranged in a row along a transfusion tube, and allows the plurality of fingers
to reciprocate separately, thereby providing the transfusion tube with a
peristalsis. Furthermore, the roller-type transfusion pump includes a pair of
rotation rollers and allows them to perform a circulation motion, thereby
providing the transfusion pump with a peristalsis.

[0004] The injection of a transfusion using such transfusion pumps has a
free-flow problem. The free-flow refers to the following: when a transfusion
pump is removed while a clamp provided in the vicinity of a puncture needle
of a transfusion tube is not closed after the process of transfusing is

completed, a transfusion in an amount more than necessary is injected mto a
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2 patient's body. [0005] Furthermore, the free-flow problem may occur
even in the case of the administration Qf a drug through a syringe pump.
For example, in the case where a syringe is removed from a pump body
when a patient pulls a drug 5 tube or the like, a drug in an amount more
than a defined amount may be injected into a patient. Furthermore, if a
drug in an amount more than necessary is administered in the
reatmeinfStiagibn of a drug, the life of a patient may be threatened. Thus, to

B ntreerdlow is more ir%%qg%%%f}sﬁfeéad%@%@m@%@igrwﬁ ﬂ&\%@ei%f the

e process o‘?]frans%smg. In order to"solve such a free-flo
qiatilenfor @xafip e ttansiigion sprimpeeguipped Witharmantidrer flosvcase
echanism_has been proppsed (for example, see Patent Document 1).
T HES B AP AERLE T TS O S P P SRR EIbA RGN RIS A drug
SABRRSEE oian pRsRiclasedsvicafeneprNiNGelosingiadedicaied ligy be

previously attached to a transfusion tube, The open/close 15 apparatus is
ingpesndcnta a pafeRtsion BUMpBReRE. aha (ren 12 gder ey apore than
PRRIGIA0S ookl UG0S HPIN PUIRAAAS D [EAVELE FARSIHSIAM: patient
tube, thé above-mentioned dedicated clip is closed automatically to crush
tivey fraridfusioeniibe, Therebiogtoppimg theeirflostiohobeetiansfusion. in the
007].Accordingly, if the transfusjon pump dis¢losed in Patent Document
’%%%4§Su%aé%(’:f? BVeh ﬁ[léurgat[%‘g‘r% 6{1%%”%&&8%% %8%igrraenn%§%/%1%ﬁé transfusion
fobedYom thadransivikion wthmpfndilélesclarop isnoptems, dhenngctionraiafusion
transfusion into a,gatient in ap amount more than necessary is
BHHR BB RE AR RS 6P HEhBSH Toobsh#i Raatisroagsgd for
matheddorreventino fieesfioy. it is qancaivabietonds ysedmethedifeslosed
incorporating a valve apparatus that does not pass a fluid unless a i
mrdsimetrBachweatsbryanmmnsidiodam apcnelorsriericatio prowng@osing
see Patent.Docu { IRject] IFCUIL| IC %
R ELTRIE R B N Y i

v apeassuikeheadned bsure)at stisnefraesfipwobcusd seithatdfreseflowens an
can bel . .
open/close door of a transfusion pump so as to remove the transfusion tube,

the above-mentioned dedicated clip is closed automatically to crush the
transfusion tube, thereby stopping the injection of a transfusion.

[0007] Accordingly, if the transfusion pump disclosed in Patent Document 1
is used, even if an attempt is made so as to remove the transfusion tube from
the transfusion pump while a clamp is open, the injection of a transfusion
into a patient in an amount more than necessary is suppressed by the
anti-free flow mechanism.

[0008] In addition, as a method for preventing free-flow, it 1s conceivable to
use a method for incorporating a valve apparatus that does not pass a fluid
unless a pressure reaches a set value or higher in an injection circuit (for
example, see Patent Document 2). In the injection circuit in which the valve
apparatus is incorporated, it is considered that a fluid does not flow at a low
pressure (head pressure) at a time free-flow occurs, so that free-flow can be

prevented.



30 prevented. 3 Patent Document 1: JP 2004-73822A Patent Document
2: JP 2004-501686 A Disclosure of Invention Problem to be Solved by the
Invention [0009] However, the above-mentioned anti-free flow mechanism
disclosed in Patent Document | has the following problem: the anti free
flow mechanism is contained in a transfusion pump, so that it cannot be
applied to another existing transfusiof pump. There also is the following
problem: a transfusion tube with a dedicated chip attached thereto
previously is required for using the above-mentioned anti-free flow
PatmechanismmdisgipsedsimsBatant Document 1, so that an existing
Pattéﬁtnﬁfo%sﬁ';%@ ]%typeﬂg%ﬁgtsg?#%eg [0010] Thus, in order to use the
ove-mentioried anti-free flow mechanism disclosed in Patent Document
Disclosisnelclasatpto newly purchase a transfusion pump and a transfusion

PrdblRe: WhisRmay Kicreass antrgatment cost. There also is a problem that a
ump ot be a Iled to the aboye mentl ned a

O e LB PN BEL AP o, RGP s, [Bohaen

Dol @nethiel dthtetﬁaaﬁoéiptﬁe@bmbé@meﬁteomﬁdfvai\/éoa\opmwssmsslosedmmd in a

wraR N, PAsHMER2 £anhearrlingia %ﬁ%ﬂ%?’@;ﬂ%l%%@ém%ﬁﬁr@a@here

minimize thé increase in a treatment cost. However, When the
alsg g vheriRitiomePiRiiEagraatis R dbseyin PUIEBOEEHrSR thereto

préncagdoiateduiaaninjectigmheintuite ihadomesimydessible taegemamdisclosed
in PHOINBUSING & oot A ESSUIS IR UAKeS haecassakdg atach a valve

apparatus after the completion of priming, resulting in a complicated
[0kt b iden 1 [0 19T RhGURFRIRESS! and-Frssien impshtam Aisarsa in
Paftaw DodtigkapRaratys hakssalyes thrwloyRnatepionethRiRBISMSuisp and a

Ilcable Jrres tive of the kind and structure 0{1 and is a
R Lt DG RN EE BrSEEAORT ol ARG A . et
syipes apionrcomplitabe damg @ridnjbetighmeiroupising thetifioee cheyoimechanism

disRRRaaIBarMeBns iaE»qlving-Rrobiem 4, {R13] In a first aspect of the

resent invention, there js provided a flow control
[O(l)ol ?} n the other hand, tfw pabove mentgoned va}ve apparatus disclosed in Patent

Document 2 can be applied to existing various pumps, which can minimize the increase
in a treatment cost. However, when the above-mentioned valve apparatus disclosed in
Patent Document 2 is mcorporated in an injection circuif, it becomes impossible to
perform priming, using a head pressure. This makes it necessary to attach a vaive
apparatus after the completion of priming, resulting in a compiicated priming operation.

[0012] Embodiments of the present invention provide a flow control apparatus that
soives the above-mentioned problems, is applicable irrespective of the kind and structure
of a pump, and is capabie of suppressing the occurrence of free-flow without making a
priming operation complicated, and an injection circuit using the flow control apparatus.

Means for Solving Problem



apparatus, comprising: a tubular outside member; a tubular inside

member inserted in the outside member; and a valve member, wherein

the inside member includes a through- hole passing through a side wall of

the inside member in a thickness direction and a contact portion that is in

contact with the outside member in an order in a direction from one

opening of the inside member to the pther opening thereof, the valve

member is placed in the other opening of the inside member, and passes

only a fluid supplied at a set pressure or higher from the one opening of
[00h insidefimembertosthehothessope ningn tberenkrthésopitsidéztamier isontrol

formed to be deform lastically, thereby forming a ¥ .
D e o ekl e BB syt i he
ougHaccHRtakepBiich Y alMe wringap fSheisia fiswipadl sfeaheidnelyetier inppgh-
hol@dhiauahrbele. 10044 kialasegens AsPeetntbarens Rrovdes anHjeGtiond a

Q{irguit comp isting.at least thethﬁgove-mﬁntionebd flow control.apparatus, 3
CORSE fLiBe N e SELSRG Ttibe WHER the TriP fipd 1€ SOPHSBRI TS WY rom
ongrepENPgint theifssidenhenibshofither flovwdonttotaphatatus)vandathber is
_pla'é@@qwqlwﬁe&so?@m%%e%qm%%Q%a%%&@%ﬁyféa%cm% BRb Al a set

the flow control apparatus. Effects of the Invention [0015] Based on the
PTG JHAGEI IR, ECUHIAGTY EnfBothimEtE oMAB IO cBtfrgirer opening
theapgatiatusiani thenbjectidmcirduit of présekrtonvedivdn;italiexdmpte, ifvening a

gaﬁ%%%ﬁﬁ%ﬁiﬁ%%ﬁ?%% MEMBEhRANLDEIEL DG ARl %emggecf&g%et@%act

of a flow pressure at a time of the occurrence of free-flow, whereby the

POt rFh i SRRrEIOH Tah BERippressdrectherghHis g diibdtiments
[o@fshe flove ertrehappaiait ssairadvidednjectipRircuitdnthenpiesentat least the
invention, a rgber anb ormed elastica

above- "}'l'e]}[ neﬁ %%&%i%%e%mgoggara%us‘ H%I?%?{u |~ an(F & SECOHHyﬁlﬁ/ﬁel‘]%\rf'gg)l%;ié the first

another flow pat > not pass through'a valve member can
tulfp neEnFRiad leHauseesranbmhel theinpatinamsiesiphmileyy iy itéapparatus,

andPIBEILESRNG VRIS HRBRIIEAtiRNSfeF SpRHIING APLKALRAR-FUHINSTHORE flow
the flow control apparatus according to embodiments of the present

CO?ﬁ'&?éﬁﬁB?{%ﬁ% be 5 incorporated in an injection circuit easily, and is
Efzpplicableirvespective of the kind and structure of a pump. Brief

(038 $EHIRIPROHRIANMNISonfiguration, according to embodiments of the flow control
apparatus and the injection circuit of present invention, for example, the set pressure of a
valve member can be set to be a value higher than that of a flow pressure at a time of the
occurrence of free-flow, whereby the occurrence of free-flow can be suppressed.
Furthermore, in embodiments of the flow control apparatus and the injection circuit in the
present invention, an outside member can be deformed elastically, whereby another flow
path that does not pass through a valve member can be formed. Thus, the use of another
. flow path enables priming by a head pressure and avoids complications for a priming
operation. Furthermore, the flow control apparatus according to embodiments of the

present invention can be
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[0016] [FIG. 1] FIG. 1 shows views illustrating an outer appearance of a

flow 5 control apparatus in Embodimegt 1 of the present invention, FIG.

1A is atop view, and FIG. 1B is a side view. [FIG. 2] FIG. 2 shows
cross-sectional views illustrating a configuration of the flow control

apparatus shown in FIG. 1, FIG. 2A is a cross-sectional view taken along

a cut line A-A'in FIG. 1A, and FIG. 2B is a 10 cross-sectional view taken
intongoaoietliive B BhjndEich dBcRi 62 8]F 1 Biis appldshbettisnabotéve of the
shqwing a out%ide Efmber constituting the flow control apparatus shown

ki}fl 1819 SEIEEE RIG ' Bws views illustrating an inside member

EeRstibiing He dawotelangaratus shown in FIG. 1, FIG. 4A is a side
15 view, an FtGF' 4B is a cross-sectignal view taken along a cut line C-

[ROR. TERCRIGTEL i ehorenbng vidibs HaktRatng 9 sk ennenipare o a flow
SAReGRna. e dow sanieliaraaratys shopre il Ghvertion SYE. A IR a top

view, FIG. 5B is a cross-sectional view taken along a cut line D-D" in FIG.
By amddREGS Chsis20 adsr9eevsectional view taken along a. cut line E-E'

in FIG. BAFIPALFG0 R closssaetionalyign souingasiaie in
which the" valve'member I1s opened in the flow control apparatus shown in
doiGidurffich 7 fHE{16is @utessapgctianakwdwwshowiRt(a tdidéln Whicha

the outside member is deformed elastically in the fl ontrol a t .
%ﬁé@\}ﬁe%ﬁa&é‘?‘ft{%’f@g Pg g 1&%%“&5 iﬂ@n-@a@%ﬁ %ﬁg@i.%g s a
dheinigetiom kgLl inERbadimentch abstBASUSIAN CGiradl. [FIG. 91 FIG.

9 is a view showing an example using the injection circuit in Empodiment
1 as a ANk cirésit. BOTERSCHOR A [ TOTRFVREAHYRIAG Bember

T e e

[FIG. 4] FIG. 4 shows views illustrating an inside member
constituting the flow control apparatus shown in FIG. 1, FIG. 4Ais a side
view, and FIG. 4B is a cross-sectional view taken along a cut line C—C in FIG.
4A.

[FIG. 5] FIG. 5 shows views illustrating a valve member constituting
the flow control apparatus shown in FIG. 1, FIG. 5A is a top view, FI1G. 5B 1s
a cross-sectional view taken along a cut line D—D"in FIG. 5A, and FIG. 5C is
a cross-sectional view taken along a cut line E-E’ in FIG. bA.

[FIG. 6] FIG. 6 is a cross-sectional view showing a state in which the
valve member is opened in the flow control apparatus shown in FIG. 1.

[F1G. 71 FIG. 7 is a cross-sectional view showing a state in which the
outside member is deformed elastically in the flow control apparatus shown
in FIG. 1.

[F1G. 8] FIG. 8 is a view showing an example using the injection
circuit in Embodiment 1 as a transfusion circuit.

[FIG. 9] FIQ. 9 is a view showing an example using the injection

circuit in Embodiment 1 as a drug injection circuit.

[FIG. 10] FIG. 10 is a view showing an example using the injection
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cross-sectional configuration of a flow control apparatus in Embodiment 2
of the present invention, and FIGS. 11A and 11B respectively show 5
cross-sections in different cut directions. [FIG. 12] FIG. 12 shows views
illustrating an inside member constituting the flow control apparatus
shown in FIG. 1.1, FIG. 12A is a side view, and FIG. 12B is a
cross-sectional view taken along a cut line F-F' in FIG. 12A. 10 [FIG. 131
chiGu 1 hshobs diewsilllstsatintpad cullectapgearante of a flow control

apparatus | i t 3 of the present invention, a. . 13A and

13B armé%/mimgﬁﬁﬁ%%sct%r%? u(% Oe%faﬁo‘?lee, ﬁeﬂ\ﬁleg\}!v%gm r(éction
i Gedidihisl pertendiavian i thévevingrdirepier it G Edthofiitent 2 of
141 FIG. 14 shows cross-sectional views illustrating a 15 configuration of
thrmeReasRse A Rr0d HGih i Arnddl Ié‘?sf&ﬂt}g%fyﬁ%%g{sectional

Yigw- lrken Along@eutling & @iritfilfas 13B, and FIG. 14B is a
cross-sectional view taken along a cut line H-H' in FIG. 14A. [FIG. 15] FIG.

15 showElEro3glsBiGordl vhews Hisstaiiieshr aBREgRAnGHISTRYBRET

control aratus in Emhodj t i i, aod ;. 4

R, T e eroncau = @ S

directeiisFT0e Viding direstioecinoRiG viSm tsbenpdodigwantditieel’ ~F 1n

E\f@ain direction in FIG. 15B. [FIG. 161 FIG. 16 shows cross-sectional
d¥aken along a cut line I-I'in FIG. 15A, FIG. 16A shows a state in

which afrogtsidd Fremherdaset BoweithnrethelasticalutrrdbGalbiie of a
shows a state in which the outside member is deformed elastically.

fiyscnpiion] epii rverifoRIE S Mow LorfoP SpisAYALIY Of tHEpPade Rt -
FRSTI lepe e bt
disidtionembdGndiBides petiroudisiioie tp Hessing iheodgkheisnsnBliof13B.
the i”Siqﬁﬁ?TEF f‘tﬁa f@% iy cg“gsesggggtl%%al views illustrating a
configuration of the flow control apparatus shown in FIG. 13, FIG. 14A1s a
cross-sectional view taken along a cut line G—G’ in FIG. 13B, and FIG. 14B is
a cross-sectional view taken along a cut line H-H in FIG. 14A.

[FIG. 15] F1G. 15 shows cross-sectional views illustrating a
configuration of a flow control apparatus in Embodiment 4 of the present
invention, and FIGS. 15A and 15B respectively show cross-sections n
different cut directions. The viewing direction in FIG. 15A is perpendicular
to the viewing direction in FIG. 15B.

[FI1G. 16] FIG. 16 shows cross-sectional views taken along a cut line
I-T in FIG. 15A, FIG. 16A shows a state in which an outside member is not
deformed elastically, and FIG. 16B shows a state in which the outside
member 1s deformed elastically.

Description of the Invention
[0017] A flow control apparatus of the present invention includes: a tubular

outside member; a tubular inside member inserted in the outside member:

and a valve member, wherein the inside member includes a through-hole
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a contact portion that is in contact with the outside member in an order in
a direction from one opening of the inside member to the other opening
thereof. The valve member is placed in the other opening of the inside
member, and 5 passes only a fluid supplied at a set pressure or higher
from the one opening of the inside member to the other opening thereof.
The outside member is formed so as to be deformed elastically, thereby

resmirgthyagbonmiericating thitinsdennrighaiole Bdineknane Guesidan and
member and the gontact portion, .. g id

S T S R S R R A g

dentthappanatus obthe predehie imedtione iniscprefelred that apomvexthereof.
ortion is formed along an guter. periphery of the insjde mempber, and a

fbﬁ s8tie 8%9%&%@% AR %%msc‘%% SR is?%‘agseéf: god

SR e hea Jowiaath sancleatosned nasiyrwheribbaufside thershenisening

deformed elastically. 15t[g019 Furthermore, in the abgve-mentioned flow

odoeoraifsaranmhsie TIAPERIBR RIS brerFds (SIS mgERDer is
sMbeLfuthenpauass R ceeerd contect pastian,thahis ént%ag@aﬁ;mmcmg

the outside member in a portion positioned on one side of
Hrbugtehbleuahdhtble batside midralowt isdormeetbsy andotbausmgbmertion,

deformation in a regign other,than the.partion that is i C I e
SERAR EORAC B AR WHih B RN D S BaELR e
ontskt iththghseeond soniaal fortianntetoagdingrta theo fathevpresent
embodiment, since the inside member is in contacy, with the outside

TRERbERYiH i EtaRecCH A BUTHGH BB BURde eI f81ter
pefgrmed stagticallnad twddsanikrlteiede fubsidsd ohéhe AloukGaRtRI Birms

apparatus. [0020] In the above-mentioned embodiment, it is preferred that
therepveds Horhiee albnghis eiter peapHerPortfesraBEGRR B dermed easily

TR BT e sgeen et pove o
fgatt Rith Hemseconthddrtatioso-portitio vedaficuedudbepioftiias of the
Sijégédrﬁz %%@x?tezcr)n-mtlsisf lﬁg?{-{r%gg tanat the inside member further includes a
second contact portion that is in contact with the outside member in a portion
positioned on one side of the through-hole, and the outside member 18 formed
so as to cause elastic deformation in a region other than the portion that isin
contact with the second contact portion, which is larger than that in the
portion that is in contact with the second contact portion. According to the
above embodiment, since the inside member is in contact with the outside
member via the second contact portion even if the outside member 1s
deformed elastically, a fluid is unlikely to leak outside of the flow control
apparatus.

[0020] In the above-mentioned embodiment, it is preferred that a groove is
formed along an outer periphery of the outside member between the portion
that is in contact with the second contact portion of the outside member and

the region other than the portion that is in contact with the second contact

portion on an outer surface of the outside member. This further can
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strengthen the contact between the second contact portion of the inside
member and the outside member when, the outside member is deformed
elastically. [0021] Furthermore, in the a%bove-mentioned embodiment, it
also is 5 preferred that the outside member includes a thin portion whose
thickness is smaller than that in the portion that is in contact with the

second contact portion in the region other than the portion that is in
stomathenithhh sadeshdetwivertborteommrhroaissicanrtiverefikba thside
contact between the sec t lon of the insideymemberand the
Bu sﬁ e r%%&rx%)eer?/v%g}] &%%‘%%?sﬁeqrﬁégn%bngr% ggformed elastically.
dRE2RKAyrthermore, in the above-mentioned embodiment, it is preferred

that mber protruding.from an outer surface of the outside member is
ekl e RO BB A BB ON R OBl W e
HREONd SRACHIROKIAR; Ak the pilsidmalendes. thi thisoetise, Riuser Ofithkeess is
flow 15 control apparatus can elastically deform the outside member

senslipy shigtHeatbrathiaingriembert (0P BURREIRbR he sreppd contact
1%951 rhed %@e&ﬂfﬂ%}%%ﬂ“ﬁﬁé PR 8k hiepulside smuemberiPRIRe second

small diameter, a pair of members protruding toward the other side are
qEnotddedonitme pOiicradsptherotiieesiibest the ponseridiethses ife second

contact with. the tact partion inthe outside me I %99 e pal

. WY h
%’é%’ﬁﬁ POLHE a%é%apl 36 %)haa? iembers ré(risgir}a the 5%%& Lo ar[{a10J ¢
ApRese thimgaah oleibwiil dhe srmialiitiameter portion interposed

hereietween. Even in thtig%&ca e, a user of the flow cqntrol ap aratus%qned

d2atafiEdrerm ke & YRoEFBHORFS P& brotGaT
AR e mbars 100l Fartherraieniniie Abayarraattionesiocanitaber is

apparatus of the present invention, it is preferred to use a valve member

inolvidied) ia vhivee pomiohhaarhambhelBosiipt Hornisd RE RS THIER Hhg
S5 R ARSI e AR 14 ARy parena o
meambesfiomthesatihe redpemnadly deform the outside member easily using the
protruding member.

[0023] Furthermore, it also is preferred that a portion on the other side of
the outside member has a small diameter, a pair of members protruding
toward the other side are provided on the portion on the other side of the
portion that is in contact with the contact portion in the outside member, and
the pair of members are placed so that one member and the other member
are opposed to each other with the small-diameter portion interposed
therebetween. Even in this case, a user of the flow control apparatus can
elastically deform the outside member easily using the pair of protruding
members.

[0024] Furthermore, in the above-mentioned flow control apparatus of the
present invention, it is preferred to use a valve member including a valve
portion in an umbrella shape formed so as to cover and close the other
opening of the inside member, and a protruding portion that protrudes from

the valve portion and is inserted in the inside member from the other opening
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9 of the inside member, wherein the protruding portion is formed so that a
gap to be a flow path of a fluid is presgnt between the protruding portion

and an inner surface of the inside member when the protruding portion is
inserted in the inside member, is fixed to the inside member while the

other opening of 5 the inside member is closed with the valve portion, and
further is deformed elastically to cancel closing by the valve portion when
ofhedve porembeprebsadivitheatrsdpptiewthivush iragsspdtidengap
B Sase ok B RTd8 membRe AN DB R QNG ROTION AN an
set pressure or higher. Tn thiS'case, the precision Of the set pressure can
ihaanbharfaed ofinbdhesldeaxactiiessvwoilan dpepatomnidi tepcasewheresmrted

fluid is.supplied at the set pressure can be enhanced, [0025 n .
GRSt o%%faoh%ﬁjé%ﬁ%w@ﬁ&ﬁﬁ%ﬁmé BRSO, S e e P e of
ke phayemantiened fove eantral BRPAUMU O PR NuBentiodeformed
first tube, and a second tube, wherein the first tube is connected to the

Jnet s Bpénierpee dorisiad meinpale? oW Rt aRATROHiRR 19
ﬁQ§%§8§%Rhtﬁ%ﬁcﬁwgéﬁ%Héﬂgﬁ% OREDGREINERUES SIS MEMReY of
of the flow control apparatus. [0026] (Embodiment 1) Hereinafter, the flow
tdentrelidpparatbs aadd @ dnjeotionddirggibii0 Erbedihemedsoteher higher.

resent invention will. be described with reference to FIGS. 1 t ~FEHSt,
BB I SSIRIR  C BoERe g cnnands € ARITAS.
il d003T hI6p et shonavidiw e dhasirating aflaides appediahee tiaset

flow control apparatus in Embodiment 1 of the present invention, FIG. 1A
st P aRaTRS. 18 is a side view. FIG. 2 shows cross-sectional

niews)ilpstratinga ronfigyrationsf the flacontrplapnaraie shewmiBludes at
FIG. 1, FIG. 2Ais a cross-sectional view taken along a cut line A-A in

Gt the ahdrr@ezitnad dlosssadtiohaPpieve tHREA BN BSEHH IR BrBon, 2
Pfrs':tl (t;ﬁl}eBﬁ?dFé%&o]ﬁg Q%P%, %%‘{V&ﬁe&%“ﬁi@@ AR MARENY to the one

represent flow directions of a
opening of the inside member of the flow control apparatus, and the second

tube is connected to the other opening of the outside member of the flow
control apparatus.
[0026] (Embodiment 1)

Hereinafter, the flow control apparatus and the injection circuit in
Embodiment 1 of the present invention will be described with reference to
FIGS. 1to 10. First, the flow control apparatus in Embodiment 1 will be
described using FIGS. 1to 7.

[0027] FIG. 1 shows views illustrating an outer appearance of a flow control
apparatus in Embodiment 1 of the present invention, FIG. 1A is a top view,
and FIG. 1B is a side view. FIG. 2 shows cross-sectional views illustrating a
configuration of the flow control apparatus shown in FIG. 1, FIG. 2A1s a
cross-sectional view taken along a cut line A—A'in FIG. 1A, and FIG. 2B 1sa
cross-sectional view taken along a cut line B-Bin FIG. 1B. In FIGS. 1 and
2, arrows (excluding arrows V and W) represent flow directions of a fluid.

[0028] FIG. 3 is a cross-sectional view showing an outside member
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30 [0028] FIG. 3 is a cross-sectional view showing an outside member 10
constituting the flow control apparatusojzglown in FIG. 1. FIG. 4 shows

views illustrating an inside member constituting the flow control apparatus
shown in FIG. 1, FIG. 4Ais a side view, and FIG. 4B is a cross-sectional

view taken along a cut line C-C'in FIG. 4A. 5 [00291 FIG. 5 shows views
illustrating a valve member constituting the flow control apparatus shown
dorEl@utifg GaSAdw adoprolew RIGL BB sheworosdibectional Viewd telews views

al tline D-D' in FIG. 5A, and.FIG. 5Cii -sectional vi
R R T e N H

M Ghowing:astatehndbichethearal VEIT) A mherisopengtbiminadioviaken
control apparatus shown in FIG. 1. FIG. 7 is a cross-sectional view
adrsgingaldiae frivhrtite ditside member is deformed elastically in

[elpwmeentrpl apRaraiig SNoWd NG olv B RERIRS BratidhARE the flow

cross-sectional views taken along the cut line A-A"in FIG. IA in the same

wagrad apFICIRA sDH0081 F s shdWkibAIGS: top airr B1& e 2 for

(? l’(lj%glglenc?iaﬂc!ﬂlgriegvdtgligi"q%glﬁ%rad& 'WB%H%@F%@%WI@%C isa
ow control apparatus 1. e flow control apparatus 1 controls the flow of

@ fluickstypptiat fiom thiee tublis 2e Ascusechhdiells, 1idl@ontkol" refers to

cantrol of the flowing manner. of a fluid. 20 [00321 Without the
e T A A AT TEC BB RO eSO ApoaSils 'F R LS knthsaalve
SRADHIS Paspay anfitid supplisaibpamiewtdiseticn(saer KIG1 1BFRGAT is a
set pressure or higher and so as not to pass a fluid supplied at a pressure

PR TREAR] S8 PrEBSHHR T TS L IHEY it Wnear BaRSE Hhénlsdprmed
&lsdefermadialagiicalybythe sxtamnaldarsy ihefleyccantrabdh of FIGS. 6

apparatus 1 passes also the fluid supplied at a pressure lower than the set
prebiuree Thissvilldbwuebeiibes speoiliskiyhdiow0iBg AAS SRoWnl A in the
FIGS. 2A and.Z%, ezfllgw control apparatus 1 includes the outside
HHERT0ERA, % Thsidé rfiémber 10, and a valve member 20. The

[0031) As shown in FIGS. 1A and 1B, a tube 2 for supplyving a fluid and a
tube 3 for discharging the fluid are attached to a flow control apparatus 1.
The flow control apparatus 1 controls the flow of a fluid supplied from the
tube 2.  As used herein, “flow control” refers to the control of the flowing
manner of a fluid.

[0032] Without the influence of an external force, the flow control apparatus
1 is configured so as to pass only a fluid supplied in an arrow direction (see
FIG. 1B) at a set pressure or higher and so as not to pass a fluid supplied at a
pressure lower than the set pressure. On the other hand, when an outside
member 4 is deformed elastically by the external force, the flow control
apparatus 1 passes also the fluid supplied at a pressure lower than the set
pressure. This will be described specifically below.

[0033] As shown in FIGS. 2A and 2B, the flow control apparatus 1 includes
the outside member 4, an inside member 10, and a valve member 20. The
outside member 4 has a tubular shape, and includes an opening 5 on an

upstream side and an opening 6 on a downstream side (see FIG. 3).
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outside member 4 has a tubular shape, and includes an opening 5 on an

30 upstream side and an opening 6 on a downstream side (see FIG. 3).

11 Similarly, the inside member 10 alréghas a tubular shape, and

includes an opening 16 on the upstream side and an opening 17 on the

downstream side (see FIG. 4). [0034] Furthermore, the inside member 10

is inserted in the outside member 5 4. The valve member 20 is placed at
Sheibpdpinhd henlthe cobvasttoamssitie sof thid ilsidehmrenbadioclydes an

Embodi nt 1,.the tu e 2 is connected to the .o in
BN L B T AR e B g DS BB eroam side
(tae ppeniag 6 on the downstream side of the outside member 4. [0035]

Furthermore, as shown in FIGS. 2A and 2B, and FIGS. 4A and 4B, 10 the
il KRR ielthe it SigmRoTel DAnmParre SR éﬂﬁ&{ﬂember

41 L MRS iig sep@Est v the avtaidemamben mlchargisresasn side

In this order in a direction (fluid flow direction) from the opening 16 on the

qfammwm@ denity Emdedive eiwhstheaftzdeisTpnnected to the

({ﬁggﬁfgegs‘f n%ﬁ%SS%mgggl %%ﬂﬂ% walgf Iﬁsmgqmw@%&%ws is

s 15 direction L1" represents the length from the
dhroughetiale the 6@ ¢henap@ninghl7domwthe dowum sideant Sidcout shécinstadeber 4.

10, [0036] In Embodiment nve rtlo are
AR ERP S atRer pEERG b Ine o Rb e FHp. AR 48,
ﬁf@%ﬁs&&@tkﬁ@ﬁb@@% Qﬁ@b{ﬁi@@@rﬂk%ﬂcgh&ﬂ‘@mpﬁaﬁcadrﬁpgzm@l@hah@petion
and top portions of the convex 20 portlons 12 form the first_contact portion,

h Ui annniala por 13thAakRHE &h Tt St Bigsy GAtReed in
%ﬁs %92%%%9811% 26, tRHEMBRIes I iernsidemepkend A éSon the

0 as to come into contact with an inner surface of the outside
npembem Fideporiiba de-hingidAond hesdeondosamctibortidhehreugh-hole

igbseguen descti ptlon the ﬁyggg?%elgnwtliﬁbee %f%g?q (5 as, é‘ﬁéﬁﬁesg

con aCPE on 3 apove con guratlon In
Emberimentd FiieaBhelinsice) reemier 1O Isrigskiadrin et butsigh-hole 14

g(]etr}rl](? gggnmg {]'Z'Slct)j:r? t@g @gv?f;%glggges?de of the inside member 10.

[0036] In Embodiment 1, two convex portions (ribs) 12 are formed along an
outer periphery of the inside member 10. The cross-section of each convex
portion 12 is formed in a trapezoidal shape, and top portions of the convex
portions 12 form the first contact portion 11.  Furthermore, a portion 13
positioned on the upstream side (on the opening 16 side) of the through-hole
14 in the inside member 10 is formed so as to come into contact with an inner
surface of the outside member. The portion 13 functions as a second contact
portion. In the subsequent description, the portion 13 will be referred to as
the second contact portion 13.

[0037] Due to the above configuration, in Embodiment 1, when the inside
member 10 is inserted in the outside member 4, the inside member 10 comes
into contact with the inner surface of the outside member 4 by the first

contact portion 11 and the second contact portion 13. Thus, as shown in

FIGS. 2A and 2B, as long as the outside member 4 is not deformed, a fluid



10

15

20

25

30

into contact with the inner surface of the outside member 4 by the first

contact portion 11 and the second contact portion 13. Thus, as shown in

30 FIGS. 2A and 2B, as long as the oﬁ ide member 4 is not deformed, a

fluid 12 does not pass between the outside member 4 and the inside

member 10. [00381 In Embodiment 1, although two convex portions 12

are formed on the inside member 10, the number of the convex portions
deasondimites:. Hdtevaramntbe ot shéecorekqotiond tizerhzside membper 10.

dancg wjth the sealin roperty required in the fir agt '

e g S Er bh  d LEE AREh che
if%@ﬂ@%’%%ﬁb@?%i@,ntﬁé ifu gt e berneseased @s: iunbtdsnpnsdibl€The

the number of the convex portions 12 may be increased. On the other ..
Hamden ffishechaiPtoRostiRp S did RaNHHE S ABERRAI SRR R Aene

erian land-theiauiside 10 iembepdrdescribedrintans thednunbeli ok

the corivex portions 12 maybe decreased. Furthermore, in Embodiment

pircgiert hhtivecorobs-suttics oteneb @b hvexdidiidirioRmtsitagikien 1 1s
Ja %%&gdta'ﬁha S tt&eesggs%%?c%{'gggio%%ap@ ohng FARYEX, PALLQR ARS
ngt 0| tional s

particu arefy1 Imited. The cross-se hape of the convex portion
poayidesd fiangldoniacsensedircl®otter tihnmatasdrapezoiddgosdto easily

Fyrthermore, as shown in FIGS. 2A and 2B, and FIGS..5A tp 5C, the .
RS GRSt S G P 3 B B4 RSP o Besgicede
REsHEe CndigheiRaases tireughnihe valvehmesmhex 4 fioon tE2apnaribg

16 on the upstream side of the inside member 10 to the ppening 17 on

dreraasnistreBHT dsiaeraniE RBRAHERR AL thelRoushdmsron mdtigasot the
%g%@%u%&%@% Malue partiop.2 @ga@d%pgﬁﬁggm@efﬂg@ 2210840 dhape

e portion 21 and.the protruding portion 22 are integrally formed
of damaterakexosiientlin slastigty soelnaly Jansiesikindb ot rapgepctional

e P S B
fulgeiene rubber, styrene-butadiene rubber, nitryl rubber, chloroprene

[(I)J(t))fti)gf Furthermore, as shown in FIGS. 2A and 2B, and FIGS. 5A 1o 5C, the
valve member 20 is configured so that only a fluid supplied at a set pressure
or higher passes through the valve member 20 from the opening 16 on the
upstream side of the inside member 10 to the opening 17 on the downstream
side. In Embodiment 1, the valve member 20 includes an umbrella-shaped
valve portion 21 and a protruding porfion 22.

[0040] The valve portion 21 and the protruding portion 22 are integrally
formed of a material excellent in elasticity, such as various kinds of rubber
materials and various kinds of thermoplastic elastomers. Specifically,
examples of the rubber material include natural rubber, isoprene rubber,
butadiene rubber, styrene-butadiene rubber, nitryl rubber, chloroprene rubber,
butyl rubber, acrylic rubber, ethylene-propylene rubber, hydrin rubber,
urethane rubber, silicon rubber, and fluorine rubber. Examples of the
thermoplastic elastomer include styrene-based, polyolefin-based, polyvinyl

chloride-based, polyurethane-based, polyester-based, polyamide-based,
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butyl rubber, acrylic rubber, ethylene-propylene rubber, hydrin rubber,
urethane rubber, silicon rubber, and flugrine rubber. Examples of the
thermoplastic elastomer include styrene-based, polyolefin-base-d,
polyvinyl 30 chloride-based, polyurethane-based, polyester-based,
polyamide-based, 13 polybutadiene-based, transpolyisoprene-based,
fluorine rubber-based, and basic polyethylene-based thermoplastic
reladtotndisnpintisednbrenspnbrigoprens brieon dinpene yHbseprietepdand

Furthermore, the valve member b [ 04
e e e Be A R et RS e S fion
tHewnsiléam sidsef tharinstderaferbér, iBurshdhatote thameter ah¢neber 20
umbrella is larger than.that of the opening 17. Furthermore, on the

e cy GRaTs g "Yde of the umbrella) of the valve portion 21, an

[oaylar qapiachsurRes Boris fomeemthareiniet ihesalye dripaidhgart on

10 come into contact with a surrounding region of the opening 17 of the
heidevmeniser 5o léBe tReIBpERMBLEY. lo042q thid bﬁl@tfﬁaﬁ@ﬁtﬁéﬁﬂ%@e
GRISIALNES: S0 A0, TAMALRYRESE o pAOmh G i ella

e valve portion 21. Furthermore, as shown in FIG. 2, the protruding
ostien 20sislingentedstrom¢hd tpening1elen ofi¢lsddvnsiretaon desot
the inside mempber 10 to jhe inside of thg.Jnside member 10 .
AR TS T 158 T e T amb e G cn e
AenaEireamnsise doded with-thewateerpeitinn 2 {hd0n4ail Spetititaly, iaside
projection 24 is formed on the surface of the protruding portion 22, and

mahefettich 9498 FRBREG SR A Lfep 15 provided in the inside 20
meRPert. WHEE DS RQINONgPRHARR IS 8D 0 theld$iden a reverse

member 10. Furthermore, the positions of the projection 24 and the step

sidepertigusbthsamndriisriberslrape st e vEVE perraas shown
SEEES A S 5900 SRR P
{004t feurtheideosé ths BhodmineEIGS. DAtGAHankie, dhehprojstdom2ber
10, and furthermore, is fixed to the inside member 10 with the opening 17 on
the downstream side closed with the valve portion 21.

[0043] Specifically, a projection 24 is formed on the surface of the protruding
portion 22, and the projection 24 is hooked on a step 15 provided in the inside
member 10, whereby the protruding portion 22 is fixed to the inside member
10. Furthermore, the positions of the projection 24 and the step 15 are
adjusted so that the contact surface 25 of the valve portion 21 comes into
contact with a surrounding region of the opening 17 of the inside member 10
when the projection is hooked on the step 15.

[0044] Furthermore, as shown in FIGS. 2A, BA, and 5C, the projection 22
also is formed so that, when the protruding portion 22 is inserted in the
inside member 10, a gap to be a flow path of a fluid is present between the
inner surface of the inside member 10 and the projection 22. Specifically, the
protruding portion 22 includes a concave portion 23 on a side surface, and the

concave portion 23 forms a gap to be a flow path of a fluid.
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also is formed so that, when the protruding portion 22 is inserted in the
inside member 10, a gap to be a flow path of a fluid is present between
the inner surface of the inside member™10 and the projection 22.
Specifically, the protruding portion 22 includes a concave portion 23 on a
side surface, and the 30 concave portion 23 forms a gap to be a flow path
of a fluid. 14 [00451 Thus, the fluid supplied from the tube 2 passes
[€6rbig T gap Heeflved s uipe boh daves pbetiorbearasHie ihaenshriagerof

the inside member 10, and thereaf resses the val ortion: 21. X
bt%%‘é’ |%%1effehv(\?hce0rrll fhe Eﬂgl{ﬁfg %ua §p |8§ %aﬁ?ez:\)%leqegrggg%a}%%o\é?h%%g%%%&s ovx\?r? o
10, ikl Shdheattesingdysthealhevaliecnpermbar 21.is relehsedimetheletasiic fluid

_deformation of the protruding portion 21. Specificall hen a fluid is

i R 2 &S BT R RBR R S OAg bifich S aetbructhe

VelRsliGan i An PXIERISRAINBEHOR @ astehia Meaigadhal tiieccoriagiding
between the contact surface 25 of the valve portion 21 and the

psutioundiing Fagionieon e Bheniad IrdorRenRiad Mehfissproseyyg or higher,
ele . I, flu . . )

e R o e R AL S i bion o

dnside deerdecthi0. (0O46htEhtbeirwEenbodimentaktsincttieeiadidhe valve

b 0 is attached to the insid 10, onl luj li
e PR e, RCE oS40, OO PN BBRIE B

apparatus

BN thaRassaga i diuid stipplathad 4 presbute laweatibamthe-setirface 25 of
pressure is inhibited. Furthermore, in the case where a fluid is suppli %ﬁ
tﬂi’@rﬁaé‘fﬂrﬁ%%ﬁfb%égh‘é‘*tBeaSél‘iFé‘&EBﬁlBﬁtﬁ%gé‘?i‘best@%BRﬁPFﬁlﬁIHI.O%E g

Yahve PRLtion.20 is pressed toward the opening 17 of the inside member,
so that the contact between the contact surface 25 of the valve 20 portion

D04d evsuiroimdhgliogion bf thircopbaingly? sramdmsideimeiitsdied 6o the
ST SRR L S IEY 0 iR ion s e
thrshelditketiimot sheratrapsashownlinaplGth2pasnd@Ri[80hnd supplied at a
gl%rggﬁfén J%éirnt 2115) (t)}qgg%? tp%"étsg%r%bi%\/i%ﬂ%gpcgapeci“%%ﬁé%ﬁﬁ%& in the case
where a fluid is supplied from a direction opposite to a direction of the arrows
shown in FIG. 2, the valve portion 20 is pressed toward the opening 17 of the
inside member, so that the contact between the contact surface 25 of the valve
portion 21 and the surrounding region of the opening 17 of the inside member
10 becomes stronger. That is, the valve member 20 also functions as a check
valve, and also inhibits the passage of a fluid from the direction opposite to
the direction of the arrows shown in FIGS. 2A and 2B.

[0047} Furthermore, in Embodiment 1, the above-mentioned set pressure
can be set by appropriately selecting the constituent material for the valve
member 20, the cross-sectional area of a gap formed between the concave
portion 23 and the inner surface of the inside member 10, etc. The
magnitude of the set pressure may be determined depending upon the use of

the flow control apparatus 1 and the pressure of a pump. The transfusion

pump and the syringe pump may have a function of issuing a warning when
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25 can be set by appropriately selecting the constituent material for the

valve member 20, the cross-sectionall%rea of a gap formed between the
concave portion 23 and the inner surface of the inside member 10, etc.

The magnitude of the set pressure may be determined depending upon

the use of the flow control apparatus 1 and the pressure of a pump. The
transfusion 30 pump and the syringe pump may have a function of issuin
thavarmingaivhersdsrahd ke inad gionstirswt theaiheetibRsifsitreanpdyalue or

redetermjned value or more, In this case, it is necessa just t
Ig 1(‘)E\E/'e-erlrnnen iGhet es’e]tt bsrélsescl('irses %gthoa‘flaj blvéé{l’rr%%egg}éonvo%t %ﬂ%@q‘tg@f If a
pleigkeannottpass throughghe flowisensdl apparatus 1 unless the 5

pressure of the fluid is a set pressure or higher, priming based on a head
[Bfgs@ur%f BB ASE R GAE “?Hg%i%&%ﬂwoﬁ%a ApRepagus 1 tnless the
pReQsaestethdnrR frensiusion rikgHik{saeiGeB genaiined el 2 ke

injection circuit (see FIG. 9 described later). Therefore, as shown in FIG.
egrauisdemerfibiy i sceep Ehesflanispmbirkanraunbesdets fpeyrporated

i%l %Syr%?ﬂlgf&vigt? 01190%#? %l ﬁ@?gtﬁgésﬂﬁéafmiﬁ&)aog aaod]r%g injection circuit
communicating with the through-hole 14 between the outside member 4
(and Fi&fitstlepntdetdbrtion. 1THE0A0Me At shisdimie ithElgapi18hencitivede

through-hale 1 .new flow path without passing through,the valve
TG DUl AT S A AO18 R ot e 4 B
QLRSS EfeaR Pass e tamihecflow-gong ehappardtusihg Ty, ihdhe case
where the flow control apparatus 1 is incorporated in an ipjection circuit
rBF tHE e shhot RTOSIG AREFIRR TARMMGE A Eh%%%?fﬁ}ﬁ%ﬁ@omn
£ be performed by a head pressure. [00501 Furthermore, in

Embodiment 1, the external force causing the 20 outside member 4 to be

roin it slaistically, ishyiesp P andemertheaitibodatls, ftnagarubew path
AR RIS A el e
faciitate thevadditiion oban @xternad forngtmthehrough the flow control
apparatus 1. Thus, in the case where the flow control apparatus 1 is
incorporated in an injection circuit for the process of transfusing and the
administration of a drug, priming can be performed by a head pressure.
[0050] Furthermore, in Embodiment 1, the external force causing the
outside member 4 to be deformed elastically is given by a user. In
Embodiment 1, the magnitude of a presumed external force is such a degree
as that applied by a human generally. In order to enhance the operability by
a user, 1.e., in order to facilitate the addition of an external force to the
outside member 4 by a user, operation portions 8 and 9 are provided on an
outer surface of the outside member 4 (see FIGS. 1A and 1B).

[0051] Specifically, the operation portions 8 and 9 are members that
protrude from the outer surface of the outside member 4 and are provided on
a portion other than a portion 4a which is in contact with the second contact
portion 13 of the inside member 10, i.e., a portion 4b (see FIG. 3). Awuser can

deform the outside member 4 elastically merely by putting the operation
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outside member 4 by a user, operation portions 8 and 9 are provided on
an 25 outer surface of the outside memper 4 (see FIGS. 1A and 1B).
[00511 Specifically, the operation portr'j;) s 8 and 9 are members that
protrude from the outer surface of the outside member 4 and are provided
on. a portion other than a portion 4a which is in contact with the second
contact portion 13 of the inside member 10, i.e., a portion 4b (see FIG. 3).
phrisercam s ddichwethelougsiceandmissnd e tastsappestan byipitting

he gperatign,16 portions 8 a etween fingers,an OMi .
e TR e e o o8 GREC L MBS o
Emtbarmere, intiknpedivoem jottie0peratidroparidnmédnd 4 arsfpamege so

in a wing shape so that the user can put them between the fingers easily,
thAd B NS B ERern iR ranB) e e ABtE aﬁ‘éﬁﬁoﬁ"ﬁ & d’.f’[’é%fs‘gl

JTHENEI R il ERROUiment di@@ioR\E 4 isfrrmed along an outer

periphery of the outside member 4 between the portions 4a and 4b on the
[b0fst] s s ominsmisBabrtimbens ITAE avrer tiduserdgneg ap outer
external foreg to the operati ri id r4.i
e O A B e i 3y thom e
dheeportiticdaivite the grbowe: mbsadolNdary Wiksrdlwre; sccapgihgston
Embodiment 1, even if the outside member 4 is deformed.elastically, the
SRR ) Bl 1%’I‘E\ %%%W&O&H?%Pﬁ]&%o ni}??‘ao eeollﬁ%ssil eerr%en%ee;ra%
dhesquisidadnambarddscpsel anththpdeakagmabadfHidiram beinieethe
the 15 outside member 4 and the inside member 10 is suppressed.

POUESL HEHBL N 8HEAY AN ARG M hy thBSEEEtIGH HititHs!8 and
ﬁrﬂ%%%%ﬁ%%{ low,contrel APRIAIE LisiiswedQRYARA¥E I94Qkcally, the

particularly limited. The angle formed by the operation portions 8 and 9
enayHse setwappropriatelncoesidaring atidosizbotfihbeounside membey and the
The number of 2Q the operatjon portio and 94 -pacticularly limi
TR BT S b s A Rl SR LB BLH e
sisefideustbarnere,4hé tdhaps oithecoperatidnipedions:8said 9 may be

{88?)%]0?1? %[Ig%%c%gg]xgt 1, an angle formed by the operation portions 8 and 9
when the flow control apparatus 1 is viewed from above is not particularly
limited. The angle formed by the operation portions 8 and 9 may be set
appropriately considering the size of the outside member 4. The number of
the operation portions 8 and 9 is not particularly limited, either, and can be
set appropriately considering the operability of the user. Furthermore, the
shape of the operation portions 8 and 9 may be those other than a wing
shape.

[0054] Furthermore, the constituent material for the inside member 10 1s
preferably a material that has an elastic modulus smaller than that of the
constituent material for the outside member 4 and is unlikely to be deformed
elastically in order to ensure the contact between the second contact portion
13 and the outside member 4 at a time of elastic deformation of the outside

member 4. In Embodiment 1, examples of the constituent material for the

outside member 4 include those which have excellent elasticity such as the
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shape. [00541 Furthermore, the constituent material for the inside

member 10 is 25 preferably a materia) that has an elastic modulus

smaller than that of the constituent material for the outside member 4 and

is unlikely to be deformed elastically in order to ensure the contact

between the second contact portion 13 and the outside member 4 at a

time of elastic deformation of the outside member 4. In Embodiment 1,
rexcenpibsiofilae totkatudithnalesis foetHecas durive by Anbfggarious

{hose whighnave sxcellentclaalib such s e LT MAISURL STIRE e,

ove-men |one valve mem I.e var ous kinds of
F‘ubﬁ@élmlaﬁef I@&mﬁl&anﬁﬂh&m&sﬂtmm&ﬂm dlastbensrside member 10

Furthermor examples econstltue aterial for the insid mber
DO RGP B Pod DR BB R BER SEE TR AR BT o
;{S@Btﬁﬁ%a@w@fepf@ﬂmsfsl@mm@s(ﬂﬂEJmmlpegr&d@mhém@é@hehalate
tereph late (PBT) resin. [00551 Furthermore, among the

Ubigrsntioned materials, a polyvinyl chloride-based thermoplastic

A,pQlyb t e
@2%‘1”?&% e L e B P
¢iﬂkmdﬂ3baamé tesimisprefeablydsatcas tivk aqonstiuatiandraedr the
|dem 00561 Next, the injection circyit in E ime
B%%Cv\#ﬁ&’ e 58?0 Ié’ %to ‘J% tgl Inject%%%%%%n{e@’iﬂl for
ﬁi@ *@@%ﬁﬁ%b ilskidesathe doulgonitalikh@ppsiiaivs teife frbhodiméntlhe
described using FIGS, 1to 7. The |nject|%n circuit in Embodiment 1 can

EngEEHeR Yo exith étQ?th%lﬁl,%F@ﬁ‘ﬁ ¢5itt% drug injection circuit, or a

kisgdicoliecting, ciatitAlne) gedHEamhvase: blagd pregsteeibed with
measurement method. This will be described below. In FIGS. 8 to 10,

witenente deddfed. Witle tHe reference numerals used in FIGS. 1 20 to 7 are
shown ag, e, S80% 5 EMSRES A9NRESh R SRERHRAMD GG ersRES

numerals’in
apparatus 1 in Embodiment 1 described using FIGS. 1to 7. The injection

circuit in Embodiment 1 can be used as, for example, a transfusion circuit, a
drug injection circuit, or a blood-collecting circuit (A line) used in an invasive
blood pressure measurement method. This will be described below. In
FIGS. 8 to 10, elements denoted with the reference numerals used in FIGS. 1
to 7 are shown as the same elements denoted with the corresponding
reference numerals in FIGS. 1 to 7.

[0057] FIG. 8 is a view showing an example in which the injection circuit in
Embodiment 1 is used as a transfusion circuit. As shown in FIG. 8, a
transfusion circuit 30 includes a transfusion bag 31, a drip chamber 32, a
clamp 33, a flow control apparatus 1, and a puncture needle 34.
Furthermore, a tube 2 connected to an inflow side of the flow control
apparatus 1 is connected to the drip chamber 32. Furthermore, a
transfusion pump 36 and the clamp 33 are attached in this order to the tube
9 in a flow direction of a transfusion. Furthermore, a tube 3 connected to a

discharge side of the flow control apparatus 1 is connected to the puncture
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[00571 FIG. 8 is a view showing an example in which the injection circuit

in Embodiment 1 is used as a transfuig)n circuit. As shown in FIG. 8, a
transfusion circuit 30 includes a transfusion bag 31, a drip chamber 32, a -
25 clamp 33, a flow control apparatus 1, and a puncture needle 34.
Furthermore, a tube 2 connected to an inflow side of the flow control
apparatus 1 is connected to the drip chamber 32. Furthermore, a
reandéuSion pumpedssanth et dinp B3rach andehetlinathledidersingen bag
écll:;be 2 in a flow direction of a transfusion. Furthermore, a tube 3

nnected to a 30 discharge side of the flow control apparatus 1 is

[constcledttadhepmmatu A8 MeediendblAibe 3msdnisects dnipdtipe
chamber 32 to the transfusion bag 31. [00581 In,this mann r,ﬂ;fgr:ﬂe flow
(EREEIpPATEREL Ol (R ATRREAEST S OAICHET O O SRrLRTS G o]

Ages-net fewheyand thenlawasantiolon pRRgFES deveswhenifie the clamp

transfusion pump 36 is removed while the clamp 33 is omitted to be

Hlosean(istopdnde) chsedditenedirancihat frbe-mesnsesepprdigedlow is
Furth Tl h TR : _ |
Etﬁugrpggé% e-em g%%%g ARG NG R %{QQ @%‘?%‘?%qx@’ i@ Efggg%f}fgé%%r% head

er 4 is deformed elastically as shown In
pybesaby, e transidsiorendre pass: hefughdiie Fow cdiyrek apparatus £l 6o 7,

10 that priming can be completed while the flow control aratus 1is .
R o B e G 1t R frn R B RS 1. 0
ﬂ%ﬁ%ﬁﬂ% alyshd ispipked P RitioyHisiiean sidecdhiemelamp B theached.
Fresent invention is not limited to the exam%l;:-é The flow control apparatus

DARY chin the sreed by 2 PBLIEBE Betvie e e wandadion somir dpiratus
gﬁg%&%@@gﬁ a0 FIF D IS ReVigULHAKING AR £XRMPI8 HR NSNS not

ection circuit In Embodiment 1 is used as a drug injection circuit.
Tihetiejectitnecircuit pdhowhlia 816 eimclodesrothtadiuglinjeatidredragitd at a

STED T T e
teieiefores ir theiinjection2(} ciicuit:shadmiin KGO fHelinjetiion ofauit in
%ﬂlﬁgﬁﬂggn%nld itshgsae%rgisnzas ggﬂgr}njection circuit. The injection circuit
shown in FIG. 9 includes both a drug injection circuit 40 and the transfusion
circuit 30, and the drug injection circuit 40 and the transfusion circuit 30 are
connected to each other via a three-way cock 41. Therefore, in the mjection
circuit shown in FIG. 9, the injection of a transfusion and the administration
of a drug can be performed simultaneously. Furthermore, in the injection
circuit shown in FIG. 9, the administration of a drug also can be performed
intermittently while the injection of a transfusion is performed.
Furthermore, as shown in FIG. 9, the drug injection circuit 40 includes the
flow control apparatus 1 in Embodiment 1, in the same way as in the
transfusion circuit 30. Furthermore, a syringe pump 45 is connected to the
drug injection circuit 40.

[0061] Specifically, the drug injection circuit 40 includes the flow control

apparatus 1, a tube 44 connected to an inflow side of the flow control

apparatus 1, and a tube 43 connected to a discharge side. The syringe pump
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of a drug can be performed simultaneously. Furthermore, in the injection
circuit shown in FIG. 9, the administra iﬁn of a drug also can be performed
intermittently while the injection of a transfusion is performed.
Furthermore, as shown in FIG. 9, the drug injection circuit 40 includes the
25 flow control apparatus 1 in Embodiment 1, in the same way as in the
transfusion circuit 30. Furthermore, a syringe pump 45 is connected to the
4dvirg dojestion dirculiel 0uwjeosL 1 %mhmauwmammg}esabatctmwge
includ s th paratus ube 44 .connected to an |
Ps‘.f(‘i%po %(ﬂﬁgc/ ?N%b‘épf)ac}a% toa%%d ATBRRSE ocrf;nec &gy arl dmount
sdiseharge sifeicahe-syiings punmifhidbds connestetsiothertd metéténquﬂizer.
Furthermore, a syringe set at th%?%/nn e pum 45 is filled with dru

Thashem oo RdRiHaRtdE ha SHREIFARoGT PoceRiracs AngRAbHGS, The
+39R 2R ARYRIlICHA fat RIUISION, @0H:A URpGWliZzERIGhE, @ﬁmm%mes the

attached to the tube 43 so as to enhance operability. The 5 transfusion
feireuioBorid trpsaatasad.that shown in FIG 8, and includes the flow

F0BEP! ARRAANS el Aol B DGO M8 RS H OO ISROR OB AT

appara 15t the trans usio CII’CUI'[ 0 Is connected to
@@%ﬁmmﬁdmm&lﬁﬁm&mr@emﬁymmkcéhmmbmmmnmuﬁr@peeejdbports

34 js connected to the agth 0, of th d tub 42

B SR SR P o S B OISR depeg otber

Sfthe éﬁﬁ%?s MaY sk hla [RAR3LT husHe ﬁh%émg%melmmgawlam circuit
ei

FIG. 9, the injection of a transfusion and the administration of a drug can

Hoipetivnnek simthareBRy BERerdiRR FRERA BRE 6tk $An be
RS m@gﬁg intermitenty while Hhe ecionCFedansiHsiadition of a

performe switching a” handle of the three-way cock 41. Furthermore,
s nelcribecabote, akimdm@rﬂti}amloﬁ @lmgwm@@ﬁdw control

atus 1. heref ven. |f th £omes o bogy in the
ﬁ%@%‘ﬂ%‘ﬁ Xé) i mnllr%% rat i;’(l)ﬁogg %rug [ g%nam n rir(r‘)T%ore han
ﬂﬁ@@ﬁﬁ@f&ﬂﬂsﬂmhﬁ[ﬁdba injection of a transfusion is performed by switching a
handle of the three-way cock 41. Furthermore, as described above, the drug
injection circuit 40 includes the flow control apparatus 1. Therefore, even if
the syringe comes off a pump body in the syringe pump 45, the
administration of a drug in an amount more than necessary is inhibited by
the flow control apparatus 1. The flow control apparatus 1 also can suppress
the occurrence of free flow in the administration of a drug using the syringe
pump 45.
[0064] Furthermore, in the same way as in the example shown in FIG. 8, the
outside member 4 is deformed elastically (see FIG. 7), whereby priming in the
drug injection circuit 40 can be performed easily. In the drug injection
circuit 40, priming also can be performed using a fast-forward function of the
syringe pump 45.
[0065] FIG. 10 is a view showing an example in which the injection circuit in
Embodiment 1 is used as a blood-collecting circuit. As shown in FIG. 10, a

blood-collecting circuit 50 is used in an invasive blood pressure measurement
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20 the flow control apparatus 1. The flow control apparatus 1 also can
suppress the occurrence of free flow jp.the administration of a drug using

the syringe pump 45. [0064] Furthermore, in the same way as in the

example shown in FIG. 8, the outside member 4 is deformed elastically

(see FIG. 7), whereby priming in the 25 drug injection circuit 40 can be
performed easily. In the drug injection circuit 40, priming also can be
mpettorinedibsingoadasitfortinaiciuneiioblofthia dsyritiye timnpoasrgbegspratus 1,

FIG. 10 is a view showing an.example in which the ipjection gikcuit |
T e TR M0 Do el dut e i Ao drnd el g
@ bl et did eming ik pit hét it ¢ 3ed dicabsinyasipe ilcod essuse of a

measurement 20 method. The blood- collecting circuit 50 includes the
W ebntrol apparatus 1, a blood pressure transducer 56, mixed injection

[BOHE]5 12RO BALA PLIE e NER A8 A THIB RUPSIMERRCela RRuifr 56
kept in an artery 59 of a patient. 5 [0066] In the blood-collecting circuit 50,

ahé Preopipreisugratesiediicarcemirring prnedre Hsadresthgmixed

.connected t ch r Vi j . i . b t
TR 358 SANE S 8 el sechon BOt o e R R, o1
The flewrcortrohapparatngd sslearfnbetfdvdirestiolathsmbivod prisssuaected

ransducer 56.. The tube 2 connected to an 10 ipflow sjde of the flow
0T 4 B S AN B RS USSP oo GIC A EoRRgE o an
SRNGR IR 3R igdiled Nitbl physiolagical salinendotsthesmaresithe glammp 58.

33 is attached to the tube 2 so as to enhance the_operability, [0067]
A grriggadiet e sieiise dupie iy dHadrsghmbwsiipgirthorite 15

Plagflaressuretapsdserh W thepunciyignegdle 33 infiledwith @ the

physiological saline. Thus, the blood pressure of blood flowing through the
@rtanbbotis transmitted to the blood pressure transducer 56 via the

pibeIPosisahealing Bling Hie iy Raif s IRl RSES e HBRSPHERtRn the
blood pressure transducer 56 to the puncture needle 55 is filled with a
physiological saline. Thus, the blood pressure of blood flowing through the
artery 59 is transmitted to the blood pressure transducer 56 via the
physiological saline filling the flow path. The blood pressure transducer 56
outputs an electric signal in accordance with the level of the transmitted
blood pressure to a computer 57. When the blood pressure transducer 56
outputs an electric signal, the computer 57 displays a measurement value
(blood pressure value) specified by the electric signal on a screen.

[0068] Furthermore, during the measurement of a blood pressure, the
physioclogical saline is supplied to the flow path from the blood pressure
transducer 58 to the puncture needle 55 by the syringe pump 58 at a constant
flow rate (for example, 3 ml/h). Furthermore, an anticoagulant is added to
the physiological saline filling the syringe of the syringe pump 58. The
purpose of this is to suppress the flowing blood from being coagulated in the
puncture needle 55, which makes it impossible to perform blood

measurement in the case where blood flows from the artery 59 to the
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outputs an electric signal in accordance with the level of the transmitted
20 blood pressure to a computer 57. Een the blood pressure transducer
56 outputs an electric signal, the con\\% ter 57 displays a measurement
value (blood pressure value) specified by the electric signal on a screen.
[0068] Furthermore, during the measurement of a blood pressure, the
physiological saline is supplied to the flow path from the blood pressure 25
parsdeeaeddltoithe puncture needle 55 by the syringe pump 58 at a

ant flow rate (faor.example, 3 ml/h), Furthermore, an anticoagulant |
R e R b T SR ey e S nap R R e
sh8wihi PUCPORE ohthishisstolseppiessdihe fltving Mood-frem dftihg syringe

coagulated in the puncture needle 55, which, makes it impossible to
DRERBITS BicbB BOSHIOLACHE AT éﬁ?@wmﬁﬁé&ﬁ&% frgfﬁ e

ALY pdiedhe. 2 (RN GiES RSB SRAINQEH AR IBAMBIE Gfiee of the

anticoagulant includes heparin. In the example shown in FIG, 10, the
sphisiologivat SEinalliingafersytifgecon hevsyinged dushihseipogical saline.
A sgicalsalneviBRELAHD AdEL IRSSRI DT PURSRAE A ont, the
escription, the physiological saline filling the syringe of the syringe pump
R8wyik e fietertde tdeaslopheparin-added physivfogiddlesplimet {goregdle 55 15

Furthermore, before the commencement of blpod measurement, the flow
G S Ot b LT H AL St A B SAIEre Toalfe W aee
Rigyiossly ilechwith anisiRarinraddediliey sialogicafisalipa dy ithflkydingeh the
10 pump 58. In the example shown in FIG. 10, the flow path is filled with

hrearapafiesdeEsEHSRIgTEATSIMENgRG fRSUASTTORIFICIARIGH Bre

gyﬁr%ér' & pUBP 58. [0071] In the example shown in FIG. 10, when the
yringein the syringe pump 58 comes off the pump body during blood
veasurbmidre cik eqdmelsows difficlit tdsupplnttbhepangaaddte syringe

RISl P S A s
Sdfirelistouppliely byi@aadin-added physiological saline at a constant flow
rate. At this time, assuming that the flow control apparatus 1 is not
attached, the heparin-added physiological saline is supplied by a head
pressure. Then, in the case where the head pressure is lower than the blood
pressure, the blood flows in the flow path. Furthermore, in the case where
the head pressure is higher than the blood pressure, there is a possibility that
a great amount of an anticoagulant (heparin in the example shown in FIG.
10) may be injected into the artery 59 of the patient. Furthermore, if the
syringe comes off the pump body in the case where the flow control apparatus
1 is not attached, the transmitted pressure escapes to the syringe pump 53
side, which decreases the measurement precision in blood measurement.
[0072] In order to avoid such a problem, in Embodiment 1, the flow control
apparatus 1 is attached as shown in FIG. 10. That is, in the example shown
in FI1G. 10, the flow control apparatus 1 suppresses the backflow of the blood
to the flow path, the inflow of the anticoagulant (heparin in the example

shown in FIG. 10) to a human body, and the decrease in measurement
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pressure. Then, in the case where the head pressure is lower than the
blood pressure, the blood flows in the, féow path. Furthermore, in the case
where 20 the head pressure is higher%han the blood pressure, there is a
possibility that a great amount of an anticoagulant (heparin in the
example shown in FIG. 10) may be injected into the artery 59 of the
patient. Furthermore, if the syringe comes off the pump body in the case
prbarectherfOve controt bparhtusy fignpuana st stalithepritagbody.

ure escapes to the syringe pump 28,25 side, which decre e 1r
R R e B 2 R S SR e o2

Suchsapialieadeanihadivient ks thd How ¢ ahiroh cagiparatas drisnent of a
attached as shown in F]G. 10. That is, in the example shown

in FIG. 10, .
Rlrodawesshtdl apparaise Psipted LASHAVERIG R SH s % fheyringe
dew fathuiheinllaw:ef theanticaadulapt(hapade:is the @pRER3Gway from

shown in FIG. 10) to a human body, and the decrease in measurement 22

ihevisisiunaiie edisebherberid sylage isuklotemas wrtedpilaly Basy:
QT340 s OB soHSCRSIEN S0, 05 ket VSSHRR QNS Ak ADEro the

are used In the case where blood'is collected during the measurement
afedbiogetraspore. Bpeciipalytifirst]lasndgaihepressure ieafpliéd. byfter

yringe 5 (not shown) conpected fo the mixed injection port 5l.at a :
R L TR B R BT SRS, o bt s s ed i tion
40 the dlamnpathurhpers the flowing blood is collected by a syringe (not
shown) connected to the  mixed irg'.ection port 52 at a position clgse to the

&b R ampinshame BRodGs E0Nacterpsign s fabipitpfusion
ﬁé&ﬂ% thefesifepvarddyngiiane 19 aidhe Syudagauptppds. IRQRK At he flow

example shown in FIG. 10, a transfusion bag and a transfusion pump
pidh cafibeduwéthin pleero thédsyrinheshlogi @8 snlthislastasheslbiy
FIG. 15 7. [00751 (Embodiment 2)
[0075] (Embodiment 2)

Next, a flow control apparatus and an injection circuit in Embodiment
2 of the present invention will be described with reference to FIGS. 11 and 12.
FIG. 11. FIG. 11 shows cross-sectional views illustrating a cross-sectional
configuration of the flow control apparatus in Embodiment 2 of the present
invention, and FIGS. 11A and 11B respectively show cross-sections in
different cut directions. FIG. 12 shows views illustrating an inside member
constituting the flow control apparatus shown in FIG. 11, FIG. 12A is a side
view, and FIG. 12B is a cross-sectional view taken along a cut line F-F'in
FIG. 12A.
[0076] The outer appearance of the flow control apparatus in Embodiment 2
is the same as that of the flow control apparatus in Embodiment 1 shown in
FIG. 1. FIG. 11A corresponds to a cross-sectional view taken along a cut line

A—A’in FIG. 1, and FIG. 11B corresponds to a cross-sectional view taken

along a cut line B—B in FIG. 1A. Furthermore, in FIGS. 11 and 12, elements
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Next, a flow control apparatus and an injection circuit in Embodiment 2 of
the present invention will be describe% ith reference to FIGS. 11 and 12.
FIG. 11. FIG. 11 shows cross-sectional views illustrating a cross-sectional
20 configuration of the flow control apparatus in Embodiment 2 of the
present invention, and FIGS. 11A and 11B respectively show

cross-sections in different cut directions. FIG. 12 shows views illustrating

deminsilie itterhioere Gonstitutingatrs owsedrindl HpParatas/shiswihivm @s the
11, FIG. 1

2A is.a side ,vie nd FIG. 12B is a Cross- i lew.t
Gh e e Bat S e RS s,
flewvcontrol apparatus in Embodiment 2 is the same as that of the flow
control apparatus in Embodiment 1_shown in FIG. 1. FIG, 11A
O bR A4 B CSootibial o oA Mot EBE A ARSI
AP RISIER 5oMesPRNIS tuifRrRsS SRANPH View akeroBadeng as (see
cut line B-B' in FIG. 1A. Furthermore, in FIGS. 11 and 12, elements 23

lﬂﬁﬁo?édmlﬁmhﬁ@i@@éﬁc@rﬁhﬂé%ﬁﬁ%@ﬁﬂé@iftéléea%eé%]é%ﬁgs The
_ | o - .
%eg g&@go?;p%%%?&ﬂ? %Wémgn%%r@@&@g{&ésfﬁm%es%@% ik in

0 As shown In FIGS. 11A, 118, 12A, and 12B, the flow
wtanftowSaphatatpp an:Embodifehb diisdiffetent hemtiver fronftgwreglions.

pparatus (see, FIG. 2).in Embodiment 1 in the configuration gf an insid
BT eRe T T LSO R A SO e R e o
é@% SANeWAEasHsdihe flow. contieliappaiails inEmboBimentitnathe also can
other configurations. Furthermore, the injection cjrcuit.in Embodiment 2

brawtrd ABWEGHIFSTRER ap pAPRBSHEENHGSitheh (3 U8 AR RGEOR A S Oh 2
@mmwag AlsR.fo0 Re vsadeasiioneraMmBIge 3 IHBRSivsiQR Fircuit, a

rug injection-circuit, or a blood-colleting circuit (A line) used in an
invasiveitleotipedbodre Mherssnrdheentimeatifferemereiakioe, dracailterence

will be described specifically. 15 [0078) As shown in FIGS. 11A and 11B,
ﬁ%"f:_‘?ﬁgﬁ% fhent 2, the through-hole

[0078] As shown in FIGS. 11A and 11B, in Embodiment 2, the through-hole
14 of the inside member 60 is formed so that an opening thereof is placed at a
position facing the protruding portion 22 of the valve member 20 attached to
the inside member 60, unlike Embodiment 1. Furthermore, as shown in FIG.
12B, in Embodiment 2, a length L2 from the through-hole 14 of the inside
member 60 to the opening 17 on the downstream side is smaller than the
length L1 (see FIG. 4B) from the through-hole 14 of the inside member 10 to
the opening 17 on the downstream side. Furthermore, the projection 24 of
the protruding portion 22 is fixed to the inside member 60 by being hooked on
an inner wall 61 of the through-hole 14.

[0079] Due to the configuration of the inside member 60, according to
Embodiment 2, when the outside member 4 is deformed elastically to perform
priming, the amount of air accumulated in the vicinity of the projection 24
can be decreased compared with that in Embodiment 1. Therefore, when a
fluid is fed at a set pressure after the completion of priming, the amount of

bubbles to be mixed in the tube 3 can be decreased. Consequently, according
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14 of the inside member 60 is formed so that an opening thereof is placed
at a position facing the protruding por%i

gn 22 of the valve member 20
attached to the inside member 60, untike Embodiment 1. Furthermore, as

shown in FIG. 12B, in Embodiment 2, a length L2 from the through-hole
14 of the inside 20 member 60 to the opening 17 on the downstream side
is smaller than the length LI (see FIG. 4B) from the through-hole 14 of the
tinsicetmasfeidOdocthe opétrgdmgnriredowarudmaigetuted by using
urthermore, the projection 24.0of, the protrugli ortiqn 22 is fi 0
T SIEE) S8 LG P aRE A AT L B of o el be
chrewgedaletkdr 25 [0079) Due to the configuration of the inside member

60, according to Embodiment 2, when the outside membper 4 is.deformed
QAo BB DY, PR O et A LRI 2 & et
piginity. ofthe: pralechian, 24s SRR HeReASeH CoMPRIGIWIHRALIN the

Embodiment 1. Therefore, when a fluid is fed at a set pressure after the

recrsaetichrdlwdnsiapp e areumess sordaBisieshabEhn sidnrearatae s be
igln’gbﬁfggeﬁr%"i‘&%g%cenoxgg%qa%eﬂ%ﬁ%%%ﬁ%%%_‘i. topfe: Hansihsio ?&H&H&ibed

rug injec rcuit constituted by using the flow contro
Apparaius dasmbddiorent Gothef sbietyunfad patiemteantba refinancefiow path,

fyrther. [00801 Furthermore, even in Embodiment 2,.only a fluid supplied
By é"rl['lgvﬁ?é?sgﬁ\)éq]&tﬁ' hEF Bﬁeﬁﬁggetr?}oﬁogvﬁe%eo f O(W}éontrol apparatus

[and therpassaadiehaniuid supplied iR BAyess Wnlawdithaiptiel sefrom the
pressure can be inhibited in the same way as in Embodiment 1.

ibgeAshilsie, b dldhgibetidgraoa brs eihkticerimater 6PhESutside
@%Bare a0 derm aflony pathy nwhichiallows, adiig At thersehRiassyrsrehe

ower to flow. 10 [00811 In Embodiment 2, as described above, since the
tengtx R ftomsHe throughshdiewn of thEGRsitidrardbedtbo thra

R 2 A AT R P e
J4Be Bvendn ik Mhdstidient 2; the Muntieraithe, chevenotions s riod for
Lmltﬁcfis;getrﬂ?ember 10 described in Embodiment 1 also can be used as the
constituent material for the inside member 60.

[0082] (Embodiment 3)

Next, the flow control apparatus and the injection circuit in
Embodiment 3 of the present invention will be described with reference to
FIGS. 13 and 14. FIG. 13 shows views illustrating an outer appearance of
the flow control apparatus in Embodiment 3 of the present invention, and
FIGS. 13A and 13B are viewed in different directions. Furthermore, the
viewing direction in FIG. 13A is perpendicular to the viewing direction in FIG.
13B. FIG. 14 shows cross-sectional views illustrating a configuration of the
flow control apparatus shown in FIG. 13, FIG. 14A1s a cross-sectional view
taken along a cut line G—G in FIG. 13B, and FIG. 14B is a cross-sectional
view taken along a cut line H-H’in FIG. 14A.

[0083] As shown in FIGS. 13 and 14, the flow control apparatus in

Embodiment 3 includes the valve member 20, the inside member 60, and an
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15 same way as in Embodiment 1. Furthermore, the constituent material
for the inside member 10 described ir{zgmbodiment 1 also can be used as
the constituent material for the inside member 60. [00821 (Embodiment
3) Next, the flow control apparatus and the injection circuit in 20
Embodiment 3 of the present invention will be described with reference to
FIGS. 13 and 14. FIG. 13 shows views illustrating an outer appearance of

dthesitbmocemivok sifpanduhin iddiment @ vfithes sdbanmihleomom asachown
DT At TR e e e P SRR SIS che

e&Hsh In Pl 134%is péipendicular e viewing direction in
relorad 3B nidfald 4 ShbmsRIGSs-sectinhabviews iltwstratingha same elements

configuration of the flow control apparatus shown in Fl FIG. 14A |
BRSSO e DA S R R B 1 T AAPRICE.

[bHB4P anGreRswRGHONAL YyiawAaken AR GasektiineTd-bh iR Jﬁéﬁ’n%%am side of
(00831 As shown in FIGS. 13 and 14, the flow control apparatus in 30
tibmbotiidermenHuudéshne vamathdmperteo, thehndideenddmbreate iy the

, ' 0,.4 Outs] Q. js, g
R4S SRR TER Mo o i i

Bendtechwith the t heferanci numelals (8ea JwEIGS ohlaahdvistuenshewie of a

as the same elements denaqted with the correspqndin f . .
FOHEPATE (ORI ST BT (SOME AC A i ISV TER SFighy gperacion
Peiony 3N dawpstraam side ofidheetiisige Tenber 7hhas a gmaallof

diameter. The tube 3 is inserted in the small-diameter portion (hereinafter,
vesarhed td bt YAbAME Sevtiifire .dwrfﬁ‘afﬁﬁ&e%ﬁﬁﬁg%gﬂgerﬂe?m@@n

F 3 RQHAL A AANNSIRAIR.RIDE AR POrtie,ihepRigd WiB hRMslon

contact portion 11 is provided with operation 10 portions 72a and 72b. The
ppdratier Bertinds’ ZBasng lreedase agiaibef opronbéie wratprshotavith the

toward the downstr side, .unlike the operation portions 8 and 9 in
E?%%&?%éﬁ@f%%@%@&ﬁ éé?rﬁ?r%, the operation portions 72a and 72b

egihcti soasidche apposdd theeashiotheovittrtid in a region other than
the portion in contact with the second contact portion 13 (in Emhodiment 3, a
region between the portion in contact with the second contact portion 13 and
the operation portions 72a and 72b). The thin portion 71 is formed so that
the thickness thereof is smaller than that of the portion in contact with the
second contact portion 13 and is easily deformed elastically. Furthermore,
the inside member 60 is placed so that each position of the through-hole 14 is
matched with the position of the operation portion 72a or the operation
portion 72b.

[0086] Due to the above configuration, when the operation portions 72a and
72b are moved respectively in directions of arrows X and Y in FIGS. 13A and
14A, the thin portion 71 in the vicinity of base ends of the operation portions
72a and 72b is elastically deformed outward. Then, a gap similar to the gap
18 shown in FIG. 7 in Embodiment 1 is formed between the outside member
70 and the first contact portion 11. Consequently, even in Embodiment 3, a

new flow path without passing through the valve member 20 is formed, and
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nozzle 73 interposed therebetween. 15 [0085] The outside member 70

has a thin portion 71 in a region otherﬁl&an the portion in contact with the
second contact portion 13 (in Embodiment 3, a region between the

portion in contact with the second contact portion 13 and the operation
portions 72a and 72b). The thin portion 71 is formed so that the thickness
thereof is smaller than that of the portion in contact with the 20 second
poomtacy pantioe 1168 fvhisidzsiy Iuefdrpredsalzsindiile FUMASHADIES ithe
E%z!?d%peerpl e 68915,£Iaced so that each position of the through-hole 14 is

Shed With thée poSition of the operation portion 72a or the operation

[poridn F2btHoe8klRue orthe dbovaconfighiatineswhenfthiseaperatiortion 71
portions 72a and 25 72b are moyed respectively in directions .of arrows X
THAY k;eié@f@@ﬁa%%%ﬁi&lﬂi%ﬁ&%ﬁgl?nﬁq%%ﬂﬁsﬁ%rﬂ%&éf?ﬁtﬁ%% fade
BEASef e QParationdorisR. #raning 7Tohdsalasiceliidelaraladtically when
outward. Then, a gap similar to the gap 18 shown in FIG, 7in
apoermriniords formplissbiveertpe odtsiiesmemlsed! Thoputideipmber
FPNCLRATOP &gmg%ﬁ DilYa£¥adn BHIRRadNENtis o R 3fhasw fow

pa%ﬁ without passing through the valve member 20 is formed, and 26
ilntingacharhehperdrhechiypiastiac: ressure:.ip thee thyhenyagrasglypropylene,

mhodiments 1 and 2. [00 urthermare, in Embodiment 3, a thickness
ﬁ%gfﬁgﬁwwﬁlmﬁigrﬁ%%%e det ?r‘nl?%z cx%ﬁlsr?ge?ir%r?he constituent
Imagsiiakiosthe eutstisbameriepisatinaithE abtslde mernpeihéd ise

easily deformed elastically when an external force is applied by g user,
pEeElamprebrtY st RSt a9 & @iﬁ%@?@i&é a set

hased fhermaplastic.glastemaly s PR iaciensiasesdPermenriasia the

elastomer, polyethylene, or polypropylene, the thickness tl may be set to
besahgevd A fiwid toupphierd 20 f0DBBISEYEAGH tic Hon CEnH BERSEHISSN

E iment 3, when th tsid ' alastically,
SIRET S e SR, PO AmSK Ls Pobielo et AlRslicall he

onlya supp pressure or er can pass t the flow
ngetebapperaitiss dhdlibdiment 3 includes the flow control apparatus in

Embodiment 3. The injection circuit in Embodiment 3 also can be used as,
for example, a transfusion circuit, a drug injection circuit, or a
blood-collecting circuit (A line) used in an invasive blood pressure
measurement method.
[0089] (Embodiment 4)

Next, a flow control apparatus and an injection circuit in Embodiment
4 of the present invention will be described with reference to FIGS. 15 and 16.
FIG. 15 shows cross-sectional views illustrating a configuration of the flow
control apparatus in Embodiment 4 of the present invention, and FIGS. 15A
and 15B respectively show cross-sections in different cut directions. The cut
direction in FIG. 15A is perpendicular to the cut direction in FIG. 15B. FIG.
16 shows cross-sectional views taken along a cut line I-T"in FIG. 15A, FIG.
16A shows a state in which the outside member is not deformed elastically,
and FIG. 16B shows a state in which the outside member is deformed

elastically.
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passage of a fluid supplied at a pressure lower than the set pressure is
inhibited, in the same way as in Embog ents 1 and 2. Furthermore, the
15 injection circuit in Embodiment 3 in mles the flow control apparatus in
Embodiment 3. The injection circuit in Embodiment 3 also can be used as,
for example, a transfusion circuit, a drug injection circuit, or a
blood-collecting circuit (A line) used in an invasive blood pressure
ﬁﬁﬂﬂummmmmom@o][@oﬂ&] @mmh%aﬂymn%lﬂmdﬂment 4

and an injec |n Embodiment fthe prese
lfh%oargﬁ S Wil'B eréégr h ret e]"rpéﬁce eﬁé (é di 18: %ngldl%member
&h@%ﬁ%ﬂﬁﬁﬁ@%@ﬂ@ﬁﬁém@% slustdiifigencdnfiguthtion didhenflavEwdoddnents
paratus in Embodiment 4 of the present invention, and F|GS. 15A 25
s o R BB b o RS BLR SR AR CO Bl gl

ia diraetian in FiadlPAdsnapeRoicURe tohe cult disaetion b FlGwifiBthe

FIG. 16 shows cross-sectional views taken along a cut line I-I"in FIG.

wBrespredingarefronrcs starecralvhieF Meoudite ember is not
ARored eRslicriy Fad HE R hgus %temtmtaﬁt%tﬁlg%mn 83
eris ally. 27 1009

mem ormed O elastic As shown in FIG
diow dowutetﬂpsparatdle if Eretbadmd@rmﬂmdudiéshhe w&mﬁtémmeﬁ and the

side me and an autside member 80, the
A HO T B AT A L e i B A Lo A e e
ma& LlemeEnts senatad svithrhetelerenes svneralB b seaodtlEShe
11 and 12 are shown as the same elements denoted with the

%w@&%w@eaewéﬁe@ﬁwetm.ﬁqrm 1 ¥ 3 3RO DAL Hrfportion
ol Stk and 1B SRR Mo Mkt 8 ROMHAN SR OR A as in

downstream side of the outside member 80 has a small diameter and the
Hhbdglisiaseded in the small-diameter portion (nozzle portion) 83 in the

T C T L
workiahe second contact portion 13 and the nozzle portion 83 in the outside
member 80 forms the thin portion 81, unlike Embodiment 3. Furthermorve,
in Embodiment 4, although operation portions are not provided on the
outside member 80 unlike Embodiments 1 to 3, the area of the thin portion 81
is large, so that a user can easily deform the outside member 80 elastically.
[0093] As shown in FIGS. 16A and 16B, the user can form a gap (see FIG. 7)
between the outside member 80 and the first contact portion 11 by pressing a
region 82 (see FIG. 15A) not overlapping the openings of the through-hole 14
in a radial direction of the outside member 80. Consequently, even in
Embodiment 4, a new flow path without passing through the valve member
20 is formed, and priming can be performed by a head pressure in the same
way as in Embodiments 1 and 2. Thus, according to Embodiment 4, the
outside member 80 easily can be deformed elastically without providing
operation portions on the outside member 80, unlike Embodiments 1 to 3.

The production cost of the outside member 80 can be reduced.

{0094] Furthermore, even in Embodiment 4, a thickness t2 of the thin
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in contact with the second contact portion 13 in the same way as in
Embodiment 3. [0092] In Embodimen%%, an entire region between the
portion in contact 15 with the second ¢ontact portion 13 and the nozzle
portion 83 in the outside member 80 forms the thin portion 81, unlike
Embodiment 3. Furthermore, in Embodiment 4, although operation
portions are not provided on the outside member 80 unlike Embodiments
b1y Bie mreatef detcthin podtiomSitids far gbesw iisattaesencarvabiiyr the

deform the qutside member 80 elastically. 20 [0093] As shqwn in.FIGS
OFA! %@f@%{eﬁ\ ﬁjse 853’?%%%(;1;;&%& .eﬂJebnél aen e S0t a
pOBALR 30 lapritheaticst enatactpagionalddypressinglabiegidie82 eeed

FIG. 15A) not overlapping the openings of the through-hole 14 in a radial
URPEBISH TR & Gesine B deRSoRSdRISRIGPEVFin he IS EHTER

éa@" Bg\&fd({\g@@%%@g% Rassing thyeugh the valve member 25 20 is

formed, and priming can be performed by a head pressure in the same
Wa9ds Fuethbeodiments Ewio dimeis4ateomslay te Embodihemaapbthe

utside me r.80. easily can be defor lasticallywithout il
SRl R L T o U AL RN shaoe
dine Erordtibacostolfyenguisidéeniberc8@daivhe réthuded, 364@094E that
Ffrthe ore, even in Embodiment 4, a thick s{: of the thin %ﬁtgortion d
BICRER HEOTL LA GRHRSE e U Qi nt MBGBPERHS} et Cotsiil on
MEsaRen 80 foh exampie, it the Quisidemember8nsirnag-otion) of the

polyvinyl chloride based thermoplastic elastomer, a polybutadiene based

enérivoprisnd elaiiombl, pOR eyeHE SRpaSTpEHE St titkHgsrgrtion
%lrrr?gbd? r%gg{&;&%%%%?%ﬁdqgl %JQN{@%WQ@ Sfé'rfg'ﬂﬂllquR@ré%iFect to the

0 4, 1n order to ensure the area of the thin portion 81, it is
pretemedithattrelinmperibni81 hada cylindrical shape or a conical

R S A P
Sewnsiream bidesthesaaftid faentel ebdstitirdbtiom[flewldiiéctign)lofdhe a set
pressure or higher can pass through the flow control apparatus and the
passage of a fluid supplied at a pressure lower than the set pressure is
inhibited in the same way as in Embodiments 1 and 2. Furthermore, the
injection circuit in Embodiment 4 includes the flow control apparatus in
Embodiment 4. The injection circuit in Embodiment 4 also can be used as,
for example, a transfusion circuit, a drug injection circuit, or a
blood-collecting circuit (A line) used in an invasive blood pressure
measurement method.

Industrial Applicability

[0097] As described above, the flow control apparatus and the injection
circuit in the present invention can be applied as constituent components of a
transfusion circuit and a drug injection circuit, and have industrial

applicability.
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outside member 80 is M, and a maximum inner diameter in the thin
portion 81 is D, itis preferred that a ratio (MID) of the length M with
respect to the maximum inner diamet&r D is 1 to 5. [00961 Even in the
flow control apparatus in Embodiment 4, when the 15 outside member 80
is not deformed elastically, only a fluid supplied at a set pressure or
higher can pass through the flow control apparatus and the passage of a
fluid supplied at a pressure lower tOduMh¥lSet pressure is inhibited in the

me way. as in Embodiments 1 and 2. Furthermore, the injection cirguit..
3 B TS AR Wi A A A S ot
thbalniasiaf.crewitie Bmkodinentth alsecale bedisbdraan fios exdvapies@ber,
transfusion circuit, a_drua injection circuit, or a hlood- oII%igeng circuit

(Aline) BTt MVASIOE BISBHPpradstivdemaduratRbm eltisging through
Andystialrnnlicahiisn 2340091 AsAascibrd ahave e fow ceptalct

apparatus and the injection circuit in the present invention can be applied
ragdondiitat it tonpvaehsith 4he andridiomeirebitranthichrarpinjaegsied in
Ul nd v Industial aoRligalily; 29 ELAMS ) A TG SRIGe ocher
apparatus, comprising: a tubular outside member; a ‘tubular inside
dpenibgrinseméd in the outside member; and a valve member, wherein

the inside member includes a throygh-hole passing throu a side wall
of the 1108 AEHEERHIL T AURERL HrbRoN P ASEHACE HErdBr fapigrmoer:

i epatactwith the muisideypRERbET MiER e arane BelRe fhat elesdfien
direction from one opening of the inside member to the other opening

firmarcdic heoepraingnbthsd prade dpnie bivdhspehay Grantmshaeot
membe&&@qagdg?@e%%&b%@'yﬁ&ma%%gcé_oaﬁ@ SEhRIESIUE QL g hereby

in a direction from one opening of the inside member to the other
fopening therpehmmunicating with the through-hole between the outside
member and the contact portion, and

the gap forms a flow path of a fluid in combination with the

through-hole.

[2] The flow control apparatus according to claim 1, wherein a convex
portion is formed along an outer periphery of the inside member, and a top

portion of the convex portion forms the contact portion.

13] The flow control apparatus according to claim 1, wherein the inside
member further includes a second contact portion that is in contact with the
outside member in a portion positioned on one side of the through-hole, and
the outside member is formed so as to cause elastic deformation in a
region other than the portion that is in contact with the second contact
portion, which is larger than elastic deformation in the portion that 1s in

contact with the second contact portion.

l4] The flow control apparatus according to claim 3, wherein a groove 1s
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the outside member is formed so as to be deformed elastically, thereby
forming a gap communicating with th @rough-hole between the outside
member and the contact portion, andef the gap forms a flow path of a
fluid in combination with the through-hole. [2] The flow control apparatus
according to claim 1, wherein a convex portion is formed along an outer
periphery of the inside member, and a top 20 portion of the convex
foortioh Fimesahe vontactpontion. (Bl kheutside orembap hutares méberamgion
o claim 1, wherein.the inside _member further.incl t
R b iR el G
the engside béthe threlghpbaterarith2kthe autside witnbles sforndeshstact
as to cause elastic deformatign in a region other than the portion that is in
RSB R RE S RIS Ebepﬁ\]t“r&%,ev\m@ﬁ‘ farger than elastic
deformation in the portion that is in contact with the second contact
portion. 30 [4] The flow control apparatus according to claim 3, wherein a

[gloove Breoigor et eabngearatieaserisHe o dit Bulsiad Megemember
HONEALIE AR AN, et SdrgoriachthbrisssonteorastaaMinAihe
e outside member and the region other than the portion that is in
1eefitachikith thesebensbetntathqidrionon tarowtishdinfareafderntaside
member. 5. [5] Th%[iow control apparatus according to claim 3, wherein a
RRBHIBEPE SRS ‘frgﬁqlgr}?%uter surface of the outside member is
provided in the region other than the portion that is in contact with the
second contact portion of the outside member. 10 [6] The flow contyol

(Ghparateaening S LA SCHBTRTREFI0 S b ST AFERIRES Valve
YRl¥&,RPLton iR.an, URRIER shaRe g HhBR AR QILQYe T AR £1858 RS cover

other opening of the inside member, and a protruding portion
and close the other opening of the inside member, and a protruding portion

that protrudes from the valve portion and is inserted in the inside member
from the other opening of the inside member, and

the protruding portion is formed so that a gap to be a flow path of a
fluid is present between the protruding portion and an inner surface of the
inside member when the protruding portion is inserted in the inside member,
is fixed to the inside member while the other opening of the inside member 1s
closed with the valve portion, and further is deformable elastically to release
closing by the valve portion when the valve portion is pressed with a fluid
supplied through the gap between the inner surface of the inside member and

the protruding portion at the set pressure or higher.

(7] The flow control apparatus according to claim 3, wherein the outside
member includes a thin portion whose thickness is smaller than that in the
portion that is in contact with the second contact portion in the region other

than the portion that is in contact with the second contact portion.

[8] The flow control apparatus according to claim 3, wherein a portion on
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that protrudes from the valve portion and is inserted in the inside member

15 from the other opening of the insid%f ember, and the protruding

portion is formed so that a gap to be a'flow path of a fluid is present
between the protruding portion and an inner surface of the inside member
when the protruding portion is inserted in the inside member, is fixed to

the inside member while the other opening of the inside member is 20
thlesetawithdhefidive poridsnpendierthes is defolnhblaaiestically to

release closing by the valve portion when the valve portion is press

with o T RGP e SR om
thsigermembetaadiae pidirufling potigshatiihe sanpressure withighercontact
25 [7] The flow control apparatus according to claim 3, wherein the

RAUERIR iR o8t tHirfprtion whose thickness is smaller than

that in the, partion thekisdpcanianbuith dhersacend sRHARLPORIOMINGf iR

region other than the portion that is in contact with the second contact

mertibar 3048 Thectiol eepbrothpparitshaesraiiliorertipn BowHdRbarposed
%rlt»fg n ‘grleséxll_ the other side of the outside member has a small diameter,

a pair of members protruding toward the other side are provided on the

portion on the other side of the portion that is in contact with the contact

rtion in the outside member, and S the pair of members are placed s
Cone ARFHSBILAR TS BiHaF e ASAR AR Bt o Bt Bfiah Wih
ihe sPaaldiametRnpasianniatpeseitherebeByeehir{d tubamedi¢al second

injection circuit, comprising at least the flow control 10 apparatus
@é&rding to any one of claims 1 to 8, a first tube, and a second tube,

wherein the first tuberis.capResieioha aneRRNRR OhIS SR he inside

member of the flow control apparatus, and the second tube is connected
b ethdrtbpdhimycontivelouisigen i16 raamber of the flow control

apParalYE. socond tube is connected to the other opening of the outside

member of the flow control apparatus.
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ABSTRACT A flow control apparatus 1 including a tubular outside
member 4, a tubular inside member 1920Iaced in the outside member 4,
and a valve member 20 is used. The inSide member 10 includes a
through-hole 14 passing through a side wall in a thickness direction and a
contact portion 11 that is in contact with the outside member 4, which are
arranged in that order in a direction from one opening 16 to the other
opening 17. The valve member 2038 piBéed T the opening 17 of the

inside member 10. The valve . member, 20. pass ' lj at g
ot procsi el SRR ET e EhRASP RN IR £ o
tepeiing d7idehe @utsidd (mdndedri4 ishformed domendiford) awdp valve

SompUOTG i U ough e LS el Y ten
exiernaldorses i hesgap farmmaaiigncRaliolar-ditidinermbiaatiap wishtion 11
tf]ggtt?sr ci)g%g-nkgcet %vAfith the outside member 4, which are arranged in that
order in a direction from one opening 16 to the other opening 17. The valve
member 20 is placed in the opening 17 of the inside member 10. The valve
member 20 passes only a fluid supplied at a set pressure or higher in a
direction from the one opening 16 to the other opening 17. The outside
member 4 is formed so as to form a gap communicating with the through hole
14 between the outside member 4 and the contact portion 11 due to elastic

deformation caused by an external force. The gap forms a flow path ofa

fluid in combination with the through-hole 14.



