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1 DESCRI PTI ON MEDI CAL APPARATUS 5 TECHNI CAL FI ELD
The present invention relates to a nedi cal apparatus.
BACKGROUND ART In therapy of a heart disease possibly
i nvolving 10 coronary artery stenosis, a radi opaque
material (contrast nmedium isigiven (injected) to the
supposed stenosis portion of the coronary artery so
as to check the stenosis state. In dosing with the
radi opaque nmaterial, the radi opaque material nmay be
diluted with a diluting |isggckzphosn exanple, 15
physi ol ogi cal saline. As an apparatus for diluting the
radi opaque naterial with a diluting liquid, i.e.,

m xi ng the radiopaque material with a diluting
liquid, for exanple, a MFRAfidpaEERRMEHSrial injecting
apparatus described in Patent Docunent 1 has been
known. 20 The radi opaque material injecting apparatus
has rgacufitee FdRyp St opcock train which is connected to
a catheter set indwelling in the patient and in which
a pl ur al THey prksettirizerandy.ost oglzodwss tar  moiicadt eppakaths.
a plurality of tubes connected to the three-way
stopcock train. 25 Each tinme of dosing with the

radgg??ﬂgﬁggpgﬁgial by use of the radi opaque nateri al

i nj p tus, a vessel filled with the

radi opague fIRLEEy s AtheBr¥esiflash! Fb&ﬁiﬁ!ﬂ;} Rngo1¥ ey

diluting Iiquid are connected to relevant tubes. There

may cbeot@se artbey estdress s¢ oamentiopgqopanasitariad fcentmrst
medium) is given (injected) to the supposed stenosis portion
of the coronary artery so as té¢ check the stenosis state.
In dosing with the radiopaque material, the radlopaque
material may be diluted with a diluting ligquid, for example,
physiological saline. As an apparatus for diluting the
radiopaque material with a diluting ligquid, i.e., mixing the
radiopaque material with a diluting liguid, for example, a
radiopaque material injecting apparatus described in Patent
Document 1 has been known.

The radiopague material injecting apparatus has a
three-way stopcock train which is connected to a catheter
set indwelling in the patient and in which a plurality of
three-way stopcocks are connected, and a plurality of tubes
connected to the three-way stopcock train.

Each time of dosing with the radiopague material by use

of the radiopaque material injecting apparatus, a vessel

filled with the radiopague material and a vessel filled with
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conducted in a space where sterile conditions are

mai ntained (sterile room. In such a case, the

radi opaque nmaterial and 5 the diluting liquid cannot

be mxed in a sterile manner. In addition, a cock for

sel ecting opening/closing of Iyquid flow passages,

i.e., for changing over the liquid flowdirection, is

di sposed in each of the three-way stopcocks. Besi des,
each of the tubes is equipped with a 10 roller clanp

for tgpesi Ni5l03k #81d el ¢BnedfbdtoNgeldifant 2dbepageaere
material 1 njecting apparatus, cock opening/closing
opemayi paScard thkterthdsenpooparting/ obesaiigpns are not
operations are conducted in conbination at the tine of .

m xicngdeeked dai apaprre rede aket® crEditiqns fge maintained
liquid. 15 Therefore, the radi opague erial

i nj Zéﬁaﬁ %ﬁi?é’f“gt usInhgélcgb%e asc?gn‘g#? clga&é'(? Pg gu%p%artftréal and
and iyt §afud3kER 1 Gul @ Whrno¥Ebt dn1:2RNHAVE SQSiNG Mhdder.

t he radi opaqué material diluted wwth the diluting

liquid. im &dsdantionitahaskheen selpazinbl epdroinggeddsing of
dose with a radi opaque material diluted with a 20

di | ddanyd | flpd paspagehi IDecunfer changipares pheehtquid

No. 3195314 DI SCLOSURE OF THE | NVENTI It .
O, ElpwotitantloRes br AYSRAERE R T4 T oy P Hiresihey

md!s@:@bc@&?&r apus; ¥4 CRABASYF el Rabes als Itegﬁi%)%ée@ Wth a

mxing a ftirst Tiquid wwth a second |iqu

m xigagief éhenp Fogubpleniid/eleaily dheetusan e eaind ythe
performed. 3 In order to attain the above object,
accordinpaque ragepial cknlechiagat FRRRTatREF €9 provi ded:

?ngﬁ%&%ﬁggZgiﬁgig%usg%ééggéﬂglQgé é%ﬂ¥e%rg é$ éy;n ga g&é%ing

operations are conducted in combination at the time of
mixing the radiopaque material and the diluting liquid.
Therefore, the radiopague material injecting apparatus has
been complicated to operate, and it has taken a long time to
achieve dosing with the radiopaque material diluted with the
diluting liquid. In short, it has been impossible to
speedily dose with a radiopaque material diluted with a
diluting liquid.

Patent Document 1: Japanese Patent No. 3195314

DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide a
medical apparatus which ensures that, at the time of mixing
a first liquid with a second ligquid, the mixing of the

ligquids with each other can be easily performed.
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for supplying a first liquid, a second vessel for
supplying 5 a second liquid different fromthe first
liquid in liquid conposition, and a m xing vessel for

m xing the first liquid and the second liquid

therein; a connector includingsa first flow passage

to which the first vessel is connected and through
which the first liquid supplied fromthe first 10

vessel passes, a second fl ow passage to which the

second  ¥eSifler $oCORIRG! fle ABb Y BYEBE Widdbridhag to the
second litquid supplied fromthe second vessel passes,

a t biregedt Aiveatsage tHexrewhschrdéhidedi: x rrgeddemslelapparatus
connected and which the first flow passage and the
secondladivg pas pageal Hivh ofe¥pesels dpgluding fy ffrst vessel

di scharge port co nicat.ing.wth the_.thi fl
pas§3§e,g“?&?éﬁn§ea%tf ??rﬁqki‘?f‘r Ve SResRd %%%?11 af‘r23 \g supplying
proy | NEEYerddht! REohi 415 £likQW DARSROAnANIquid
the%%ggg%n ??%ﬁﬁhpggséze gnd ?nhibit reverse flowin

t he cohgvspassagaas antixifdgowepast aye opeinggitel ddiray 1iquid

nmeans which is provided in the 20 third fIOM/passage
at andothe gegondihbaeld Hderpint 3 |GWNephR%atpelyddnpna first

second flow passage join the .thjrd flqw, pass r

a péFPona%FéﬁgséﬂaWﬁ B e ?Fﬁ%Lr%ﬁ%ﬁﬁivést%Pnéﬁﬁgé?oPﬁ§
par t agedhheihy $n8PLIAL M8 ghPa ORGH1GkaSEréharnd BhES:
flom1pasgage, &hereln t he medi cal apparatus is used so
25 a&ske)lMpassdyd) hheeddnd FJovwepasdaget te Which thieqsedond
and the second liquid supplied respectively fromthe
firstesgedsis comecthd awtdimgoughseiiamthet seeqpditiguid

St TR E L O A

to qjosm"ilélge ﬁg]ﬁi%ﬁgdvéés%f Q.svi::anﬁenﬁ:eddiaﬁ& R Q4 RAEt£irst

by setting t%e ow passage openi ng/ cl osi ng
flow passage and the second flow passage join respectively,
and a discharge port communicating with the third flow
passage; reverse flow inhibitive means which are provided
respectively in the first flow passage and the second flow
passage and inhibit reverse flow in the flow passages; and
flow passage opening/closing means which is provided in the
third flow passage at a joint part where the first flow
passage and the second flow passage join the third flow
passage or at a part on a discharge port side relative to
the joint part and which is operative to open/close the
third flow passage, wherein the medical apparatus is used so
as to mix, in the mixing vessel, the first liquid and the

second liquid supplied respectively from the first vessel

and the second vessel into the mixing vessel through the
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means in an opened state. 5 This ensures that, at the

time of mxing the first liquid with the second

liquid, the mixing of the liquids wth each other can

be perforned easily. The nedi cal apparatus according

to the present invention, preferably, has debubbling
nmeans for renoving a 10 bubble which flows in

together with the first liquid and the second liquid

when the first liquid and the second liquid flowinto

the BhXd A e8§Cket i tRECEUGE HalsR8 gh ObpVindd c@bE £54 means
When an operation of mxing the two liquids is

condica el dsedugicage | hmaedi ébdchakgeapparetxes] lagbidblie the
or bubbles may flow into the m xing vessel together

wi t Bistlrarder porki by sptddagt Hee S3OUNBaPFIRR PPEPLRIACHEFINT
an i nstance, the bu blegs) in the m xing vessel can

be FEMMYT £8sOPEDF Phe debubbling neans. In the
medi cal {pRary u§e§CﬁPth' B9 16 tGePbESRIIRO the £irst

i nvention, preferably, the first vessel, the second
vessehui@nd thhendl xédthavesgeld arthecatRing uff ithgeliquids
including a syringe outer cylinder, a gasket capable
of wiithigarh wihde ¢are besperfepmeseasityti nder, and a

pl unger which i s connected to ket, and whigch is

oEeratiVQPQ(TeﬂﬁﬁﬁltTRPiﬁi§R§t?°€é¥ %2§%n SEEFRAE, at
. . no et e .
eihb%:ﬁc‘én Imrp)gb?g?jl%@n %Jaﬁ deﬂddﬂ}i!iﬂﬁ"\i‘néihé hQrSeeRting

liqurd e mxed wt each other nore
easbli¥bid wHilthl koW dirt dbgappér atiith &B6of tidtg 1iquideand the

present invention, preferably, an operation of pulling
t he spbom@eriquid when rihe fgrobshidulids apdt the fegepddliquid
when the first |iquid

flow into the mixing wvessel.

This produces the following effect. When an operation
of mixing the two liquids is conducted in using the medical
apparatus, a bubble or bubbles may f£low into the mixing
vessel together with the first liquid and the second liquid.
In such an instance, the bubble(s) in the mixing vessel can
be removed assuredly by the debubbling means.

In the medical apparatus according to the present
invention, preferably, the first vessel, the second vessel
and the mixing vessel are each a syringe including a syringe
outer cylinder, a gasket capable of sliding inside the
syringe outer cylinder, and a plunger which is connected to
the gasket and which is operative to move the gasket.

This ensures that, at the time of mixing the first
liquid with the second liquid, the liguids can be mixed with

each other more easily.
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and the second liquid are m xed together in the m xing

5 vessel. This prevents the two |liquids from being

simul taneously sucked fromthe first vessel and the
second vessel, whereby control of the mxing ratio
between the two liquids is fag litated. 10 The

nmedi cal apparatus according to the present invention,
preferably, has position fixing means which is

provided in the m xing vessel and which fixes the

posi tionrp Ofhd RRAREAN G pair8lal | ¥&edr@ingets Vi geeqbher
cylinder. This nmakes it possible to reliably fix the
posiinventbén, refheaipluunger opetatiore of opthkirgy rthegplunger
outer cylinder. In the nmedical apparatus according to

t he 1Br ’ég§rﬂ‘i"ii“t$v¥ﬁﬁ’%,lspfléit efepfdrtednghen idys £irp byt iquid

i nhi bi.tive nmean as conver { havi .
coniaPoEit SRR TR R YEROF Hodkihbe B 1B Roing,
of thegsgpnvergent part. 20 This nakes it possible to
securely inhibit reverse liquid flow fromoccurring

whi | e peTini4 tpregentis htld gquwodliguidd dwomnbairegy simultaneously
direction. Therefore, by actions of the reverse flow

pr ev8Rke Y L PR FRe Rt Hp Sege P b nan G itheh EerpRfly iphs8d g cWhereby

opening/c Q%%Q% negqé thg first liq %d nd t.he .second
. ligai
25 Re et o5 e BoPa ey BEbmR ne B i RF otk
t he sXh PPariessel . I n the nmedical apparatus according
to the present 6 invention, preferably, the first
[iquid itha neadicapaspsararatecacadrdiagd tdbhthes goesdnt
liquidis adiluting liquid for diluting the first
li q&pggntion, preferably, has position fixing means which 1is
provided in the mixing vessel and which fixes the position
of the plunger relative to the syringe outer cylinder.

This makes it possible to reliably fix the position of
the plunger relative to the syringe outer cylinder.

In the medical apparatus according to the present
invention, preferably, the reverse flow inhibitive means has
a convergent part having a convergent shape, with a slit
formed in a top portion of the convergent part.

This makes it possible to securely inhibit reverse
liquid flow from occurring while permitting each ligquid to
flow in one Adirection. Therefore, by actions of the reverse
flow preventive means and operations of the flow passage
opening/closing means, the first liquid and the second
liquid can he selectively permitted to flow into the mixing

vessel.

In the medical apparatus according to the present



Thi s enabl es the dose of a diluted radi opaque
material. 5 In the nmedical apparatus according to the
present invention, preferably, the first vessel and
the second vessel are each conprised of a soft

vessel . This ensures that, at téhe time of mxing the
first liquid with the second liquid, the liquids can
be m xed with 10 each other nore easily. In the

nmedi cal apparatus according to the present invention,
pr efigrabkYon | Rreeodb DS 33@C FOPEN I NGUEHOS: NY ra®@apsqhé
provided in the third fl ow passage at the joint part
whematelréal ragtd thewspasshddquhd ishe détonthd [Jdwuill for
passage join the third fl ow passage. This nmakes it

pos HpPE1ng gkheo EAXEE 11949 Greal i ze a condition where
t h f i t | . ]
r eg pelc:{ ?%%i%oég{%gﬁg% Zd%t%ﬁ}r gﬁg e%%e%qjeéi %%ﬁlp‘%%t%%? Material,

5 the thirdnfi{rdassageapyadritasPaédor@inkheo dnenpireaant
side of 20 the joint part, and to realize a condition

wheraveheiéh owreffertabky | ithel first tvessehi anl fibewvsecond
passage is secured over the range fromthe m xing
vesJESsed ¥R fGhnSerREkfed €. 2| sphthaefeel cal

appar at g A SA0g LG PLES e BVEILLD cpe £irer

pref erab ow 'passage opefii ng/ cl osin neans

i's hyeRag! i $RRS8dcddt 11Gui 8] NEheP2Mbui @ &dnS be mixed with
conprised of a cock provided wth holes correspondi ng

10 to telaeh btler pmseagasilwnd the opening/cl osing of the
flow passages 7 is selected by turning the cock. This
makes it Ipotha medicabranpegapie, 2qepnddagi Y the present

conditg0; Mg ey Stnl! B6PIRRAUG. kAN 28500,
means 1s provided in the third flow passage at the Jjeoint
part where the first flow passage and the second flow

15 passage Jjoin the third flow passage.

This makes it possible, for example, to realize a
condition where the first flow passage and the second flow
passage respectively communicate through the joint part of
the third flow passage with a part on the downstream side of

20 the joint part, and to realize a condition where the flow of
the liguid in the third flow passage is secured over the
range from the mixing vessel to the downstream side.

In the medical apparatus according to the present
invention, preferably, the flow passage opening/closing

25 means is turnably disposed in the joint part, and is
comprised of a cock provided with holes corresponding to the

flow passages, and the opening/closing of the flow passages
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passage respectively comruni cate through the joint
part of 5 the third fl ow passage with a part on the
downstream side of the joint part, and to realize a
condition where the flowof the liquid in the third
fl ow passage is secured over the range fromthe

m xi ng vessel to the downstream side. In the nedical
apparatus according to the present 10 invention,
preferably, the first fl ow passage and the second

fl oWspagsageeEByeRrhihPRPAsEEEk di rections, with the
third flow passage therebetween. This ensures that,

at the tihks ofakesxithgdssdbile; sfor |dxapmplilew td Heladize a
second |liquid, the nedical apparatus can be 15

gri FEBGLtien rberantRe TS ARPY RPSPIBeENR i Ferond flow

hands,..so that the operation,of, mxin he t digquid
i t masgBfe e EuRtE Pl dhe € eglah, fho apbhe® or

mediigal tﬁﬂﬂﬁrﬂto%sp%é@f'éjiwﬁght 8 318 BhEEREdown2eBEhORide of
preferably, the first Tl ow passage and the second 20
f | owhpagshie pare, | amditted reblibhe ®avhrdposen ivherienthbeflow of

| ongi tudi nal direction of the third flow passage. This

makéde; {igudiip) ghe othind, flpe PARAaGS L1apFRGUReds ovass the

stably an hence, .1 erfor he .operation of m.xing

the regtl Fan SBe it Toedel b ot Brphahen glu!

conpar edigSnl Wlai 88 GRPArREE CadddealihfSto fdRWpPASSRTE

and the second flow passage are | ocated at dlpferent
posiihivension, prefetrawioy,t ddenfirsk rfaetvi passdgd laadt bhée dsecond
fl ow passage. 8 In the nedical apparatus according to

t he f3PEsRRRSAgey et ¢Rfh i opPesils WireRéeiersubtithnghe third

means I ncl udes g branch fl ow passage which is
br artREPHTHRA BT T B t he

This ensures that, at the time of mixing the first
liquid with the second liquid, the medical apparatus can be
gripped in the manner of clamping it between both hands, so
that the operation of mixing the two ligquids with each other
can be carried out easily.

In the medical apparatus according to the present
invention, preferably, the first flow passage and the second
flow passage are located at the same position in the
longitudinal direction of the third flow passage.

This makes it possible to grip the medical apparatus
more stably and, hence, to perform the operation of mixing
the two liquids more stably (more assuredly), as compared
with the case where the first flow passage and the second
flow passage are located at different positions in the

longitudinal direction of the third flow passage.
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di scharge port side relative to the joint part where
the 5 first flow passage and the second fl ow passage
join the third flow passage, of the third flow
passage and which has an aperture portion opened to
the outside, and a filter nmenmer which is disposed so
as to cover the aperture portion and which inhibits

I iquids from passing therethrough while 10 permtting
gases to pass therethrough. In using the nedica

appar at Ugy {lehfaalBY1 PepgasRes Y& Rindt tbNend igRsaht
an operation of mxing the two |iquids, a bubble or

bubhirrentiony iprdedeirhbiyi Xiteg debskizlingogebherinalidest Ae

first liquid and the second liquid. In such an 15
i nsttAseeh fhew MAsEREesYhigh dRePRanghey FESRe? Ropitiga. on the

secuy.el renoved through the filter menper. In.the
A e LR R A R
prefarakl ¥1ok HadlshgW PAS SARE sEPSIM NAo% Bakikhe MRARS the
conprised of a cock which is turnably disposed in 20

t he thiaachipardassheee éhecHar ancha fflow passage ansl which has

branched fromthe third fl ow passage and which is
pr o\ATd @@eREETe [Rerddon cepenedpbadiy) auFsife. famya filter

t [ | osi f the fl .
Pac et ey da BRSHYRAR AY TheoTBEK o AR THiRBcPOT LoD
s ygﬁsntﬂmmgwpﬂ@%ﬁy £36h §edilf ERefHRGLhVinile

openi ng osi ng of the Ird fl ow passage and the

br angdimi k evh @ afesagetanshshaheeetiizbyg@r.m t /i nhi bit
liquid floweasily and assuredly. 9 1In the nedica
appar at u$naeginvalithg nedidad ppearaius.nkbare gway be cases

o Ut 05 BARECRE i bBee I HERESL e viavies

“higg]ﬂuﬁble or bubbles flow into the mixing vessel together
with the first liquid and the second ligquid. In such an
instance, the bubble(s) in the mixing vessel can be securely
removed through the filter member.

In the medical apparatus according to the present
invention, preferably, the flow passage opening/closing
means is comprised ¢f a cock which is turnably disposed in
the branch part where the branch flow passage is branched
from the third flow passage and which is provided with holes
corresponding to the flow passages, and the opening/closing
of the flow passages is selected by turning the cock.

This makes it possible to appropriately select the
respective opening/closing of the third flow passage and the
branch flow passage and, hence, to permit/inhibit ligquid

flow easlly and assuredly.
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separated from the plunger when an operation for
pulling the 5 plunger is about to be conducted. This
ensures that, even if the pulling operation

preventive nmenber is pulled in the proximal direction
in an attenpt to pull the plugger of the m xing
vessel, at the tinme of a m xing operation for m xing
the first liquid with 10 the second liquid, the
pul i ng operation preventive nmenber is separated from

the pl ungereneARedié&s Wppar2fhy ddtR@ralil| G HRPQEBEEON
preventive nmenber is pulled, and the plunger is

pr exanerdi dm,oprbeenap Tl lted. pogerdingtye mixing vessel is

operation for uIIingkthe pl unger of the m xing vessel .
canpxgvbtedsfvéﬁgea PRLLIY eBaFRel s PrA%eBphYS MedReT |ypich 1s

t he nedi cal arat us accordi,ng to t £se .

i nvéﬁP?’_E)?ﬁF’dp%%gg'r glb? y‘_flutnﬁsrp‘lﬂb%‘ggfl Pﬁgf%{eﬂ?ﬁ )%lto rjfg_pullmg the
vesselnisr 1804bBRE: PP cBnliSkidIg ai d menber whi ch

ai ds a plunger pushing operation when the operation

i s carrimhoowhsu?s Tihat ,epgen esf tthat pudlindeperabiol

an operation of pushing the plunger, the operation
canppeveniiieeepher ebsinnled) 1 tthe pEaringl MHpsrhfer 1n an

according to the present invention, preferably. t
posFF?ﬁWﬁ%igﬂ P&iﬁeg%% é%%?ggr ?%nﬁ:% gnxﬁ?grﬁ%Sféﬁfi%g the

t he ¢phunger Hi%%éo%é}&t%ﬁ EOE mid3ngY EhE UG 1@ €iquid with
cyl i nder. fhls nmakes 1t possible to securely prevent

t he tpkusgssnd flaqaELE pniteg palllitdepereitnige mtdventive membexr
cylinder unwillingly. 10 In the nedical apparatus

accasdeeppraredhErpn et b lupgent | 6, 2 pfeTeitabPyLly tHhe
positggn fixi ng, nmeans inclgdes a. rack

A e e e R E e R e
plunger is prevented from being pulled. Accordingly, an
operation for pulling the plunger of the mixing vessel can
be stopped in the course of the operation.

In the medical apparatus according to the present
invention, preferably, the plunger in the mixing vessel is
equipped with a pushing aid member which aids a plunger
pushing operation when the operation is carried out.

This ensures that, at the time of an operation of
pushing the plunger, the operation can be carried out easily.

In the medical apparatus according to the present
invention, preferably, the position fixing means has a
function of preventing the plunger from coming off the
syringe outer cylinder.

This makes it possible to securely prevent the plunger

from coming off the syringe outer cylinder unwillingly.



a plurality of engaging recesses forned at a
predeterm ned 5 interval along the | ongitudina
direction of the plunger, and an engagi ng nmenber
which is provided as part of the syringe outer
cylinder and which can be disphgced between a state
of being engaged with the rack and a state of being
di sengaged fromthe rack, wherein the position of the
10 plunger relative to the syringe outer cylinder is

fixed byr,enoaGrRERBAL Ofpdd1Q +880aGtAnIRTRE! tivd tftekhat
rack. This makes it possible to reliably fix the

posiinventbén, thhefprabler thel absvtidn)ﬂﬂmgnsym¢aquﬂuaﬂeﬁes a

cylinder while adopting a si | e confiqguration. 15
BRI EPChESERIPHSORTOFLARE TSRBAFRICEE FiRg P iries ad which has

per spec t|v V|e %ﬁlemzbefore n1X|

shovi Rguga % gad?lrrrégntregfas?ﬁs |ca%l ap ara 5g§)ﬂined

accanhdbpgal Caidiy RhESEMgilthaeRhi otﬂre%Q::LEh Gof 24 HeS pdunger,
perspective view (view a %ter m xing of the two

| i quinds gnsaoyagiogt hembeér sthiehbbsli prentidef akleparmﬂiocfalthe
appar at us according to the present invention; FIG

i s SYPARTR HUIGHGY tiader andevhieh gan benddsplaced J?Pﬁgeen a

Syri ( I ng vesse he. nmedi cal__apparat.us .2
ShoRPAER: PF oothe Bheta b Epd FAGR pA R H B 0%Betng
SeCtdeQﬂbaé‘é@Vhtoﬂ'J(QHe a0 WhBgedh An pEEftiox?’ ofljahe

IS a perspective view of a pushing aid nmember
and pauhgek neENdEveatsd e dytrany@eowtied kglsydémde fixed by
(mxing vessel) of the medical apparatus shown in
FI Gengagameni|af the engaging member with the rack.

This makes it possible to reliably fix the position of

the plunger relative to the syringe outer cylinder while

adopting a simple configuration.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view (view before mixing of two
ligquids) showing a first embodiment of the medical apparatus
according to the present invention:

FIG. 2 is a perspective view (view after mixing of the
two liquids) showing the first embodiment of the medical
apparatus according to the present invention;

FIG. 3 is a partial longitudinal sectional view of a
mixing syringe (mixing vessel) of the medical apparatus
shown in FIG. 1 (and FIG. 2, also);

FIG. 4 is a sectional view taken along line A-A of FIG.
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also); 5 FIG 6 is a longitudinal sectional view of a
connector of the nedical apparatus shown in FIG 1
(and FIG 2, also); FIG 7 is a |longitudinal
sectional view of the connector of the nedical
apparatus shown in FIG 1 (andiElG 2, also); 10 FIG
8 is a longitudinal sectional view of the connector
of the nedical apparatus shown in FIG 1 (and FIG 2,
also); FIG 9 is a perspective view of a m xing
syringe pftca 5 ABRILCRerfRALGE UG EFORIpesI maat hember
according to the 15 present invention; FIG 10 is an
explanded pbrspegbeyeatiahedf ta thmmdetiog syfingendaizing
apparatus_ (third enbodi nent) accordi n% to the resgn
i nveREFEH) o gheipedical ﬁéwéﬁes’f%v%h edPof1G 1
conrég_gkz of a 20 nedical apparatus (fourth

nbo ht) according to the present invention; FIG
12 is a petsSpealsl ¥e1dEWwualndl CosaGnal Piewd ofMadi6ahector
apparatus (fifth enbodi nent) according to the present
| nverft itba; n@B cAlCapidraisisa spews poctilGe ¥i CmdFIg. 2, also);
m Xi ng Sﬁrl ngye of a_rmedi cal appar atus_(sixth

FIG. 2,

embodi me cdér 8i HPLdUehaal prefderal ngdet i%n Fgnd
12 FI el SpPegt Y of ey
enbd ofosft %ggme l aggé#%%ss sggggr dr?nr}tgﬁt olt I(1Eelmil FIG.

preszgnglggygntl on. BEST MODE FOR CARRYI NG QUT THE
I NVENTI ON
FIG. 8 is a longitudinal sectional view of the

connector of the medical apparatus shown in FIG. 1 (and FIG.
2, also);

FIG. 9 is a perspective view of a mixing syringe of a
medical apparatus (second embodiment) according to the
present invention;

FIG. 10 is an exploded perspective view of a connector
of a medical apparatus (third embodiment) according to the
present invention;

FIG. 11 is a perspective view of a connector of a
medical apparatus (fourth embodiment} according to the
present invention:

FIG. 12 is a perspective view of a connector of a
medical apparatus (fifth embodiment) according to the
present invention;

FIG. 13 is a perspective view of a mixing syringe of a
medical apparatus (sixth embodiment) according to the

present invention; and



5 Now, the nedical apparatus according to the present
invention wll be described in detail below, based on
preferred enbodi nents shown in the acconpanyi ng

drawi ngs. <First Enbodinment> FIGS. 1 and 2 are
perspective views of a first 1@z2enbodi nent of the

nmedi cal apparatus according to the present invention
(FIG 1 is a view before mxing of two liquids, while
FIG 2 is a viewafter mxing of the two |iquids);

FIG 3 rsca jpahki al pdedidideidh vl ews @Ft hosadetite Wmdbdament
m xi ng syringe (m xing vessel) of the nedical

appafatbs mébwali appsrau@ atcoudihd-|tG tRe piesgnt Epgention.
4 is a sectional view taken along line A-A of FIG 3;
FIG 5 is a perspective vi ew of a pushing aid nenber

ol eibelr! ADUTSIRC EARRY AR S Bk AWENELOR BVT | NO°

(m xing ves | ca apparatus shown in

5 FIG 1 (pod, Hine mgdlééiﬁ(?s)ppaﬁﬁﬂuﬁéﬁorﬁihg £o &1 present
| ongi tudi nal 20 sectional views of a connector of the

nediimabnapqnamatlusbesalmwrijbndﬁﬁi deftaidnte Fows Hased ovn) .

I nci dent al in the follow ng description, for
con@é’ﬁﬁéﬁ’é%g Smbeadmentyt | ownt hR the, REFOUPARYING drawings .
to4 nd, Rl ocligsﬂt?gS(and FIGS. 10 to 12, also) wll
bere erred“ 0 as proxuml " andthelovver 25 side

as "distafgs. ThenAedi &3 RPApEStUS Lishovwwe i fikkeS. 1
and 2 is for use in mXi ng a radi opaque material with

10 a diembbdbgent i dhé&neqmdluepp;rét)xs gickatding ttve the present
radi opaque material, and dosing wth the thus m_xed
| | q&"&e{lﬁ*%dﬂlﬁqui"d}s 3 ﬁ&eHeH?%\‘PITGS/ mixing $Qf {4 difpids.

the % %Lﬁf@ f qul g xtrgevP af@_elal rﬂyxgncgglof f %flgniwof 1&@1}1?? FIG.

radi'opague” materi-a iquid conp i on,
3 is a partial longitudinal sectional view of a mixing

syringe (mixing vessel) of the medical apparatus shown in
15 FIG. 1 (and FIG. 2, algo); FIG. 4 is a sectional view taken
along line A-A of FIG. 3; FIG. 5 is a perspective view of a
pushing aid member and a link member attached to the mixing
syringe (mixing vessel) of the medical apparatus shown in
FIG. 1 {and FIG. 2, alsc); and FIGS. 6 to 8 are lbngitudinal
20 sectional views of a connector of the medical apparatus
shown in FIG. 1 (and FIG. 2, also). Incidentally, in the
following description, for convenience of description, the
upper side in FIGS. 1 to 4 and FIGS. & to 8 (and FIGS. 10 to
12, alsc) will be referred to as “proximal,” and the lower
25 side as "distal.”
The medical apparatus 1 shown in FIGS. 1 and 2 is for

use in mixing a radiopagque material with a diluting liquid
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5 diluting liquid may be physiol ogi cal saline, for
exanpl e. The nedical apparatus 1 includes a first
syringe (first vessel) 2A in which the radi opaque
material (first liquid) 1is contained, a second
syringe (second vessel) 2B in which the diluting
liquid is contained, a mxing syringe (m xing 10
vessel) 2C not filled with any liquid in its unused
state, and a connector 3 to which the syringes are

conneahadnt Notdr aaontigyridlel eagiGfadute mb€epELl ) \éd dosing
conponents will be described below First, the m xing

syr iwigh 2@ vilus béxddstiquidd (midéed THauwdd)i ndnsydpptelly. it
2Cis for use in_mxing the_  radiopaque terjal
SUpPIREEACHF oFAR (Foer PLLYERE LAgRta A bena Lot (igfgrent
liqud. s lj.e I t nd_ syJs.inge . t he

o S RS A 3450 IR cBbod s oana ene
mat efil1akiAg i adimbitt bd GHyisgbl 8gicaipisadifed. £630 eAample.
shown in FIGS. 1 to 3, the m xing syringe 2C includes

an out er Thy|mettenl( spparrgmsoldt éncydasndefirot syringe (first

gasket 23 capable of sliding. inside the outer cylinder
21, Véssﬁﬂ-ﬁm%jg rin yhdRh nbheel’-'é%‘éﬂﬁq‘ﬂ mRSer ARt v%fjt’)(/? trgiguid)

thej%?%%%ﬁ?fﬁ%d %U%eéo@£§%ﬁg§8?g{34&8&aﬁ@8gggiffaa in which

(position TTxing means i XI ng the posifion

of tiie RLVREE{g 34 quehaid \WnitAihEE, PWiRAngYsyrdRfe {hixing
The gasket 23 1s connected to the distal end of the

pl ungaseld. 2d hotAsSidhedurwith Bhp 18Bjuiidhdnodterurgidedndeate,
21 is conprised of a bottoned tubul ar nenber havig% a
bot t3A BoFPRRAFYPEL 30ke IHEhJthe FYINGEs aRE TN STEPEomNOY-

B CUE SR R N A
described below.

First, the mixing syringe 2C will be described.

The mixing syringe 2C is for use in mixing the
radiopagque material supplied from the first syringe 2A with
the diluting liquid supplied from the second syringe 2B. In
the mixing syringe 2C, the mixed liquid of the radiopagque
material and the diluting liquid is produced.

As shown in FIGS. 1 to 3, the mixing syringe 2C
includes an outer cylinder (syringe outer cylinder) 21, a
gasket 23 capable of sliding inside the outer cylinder 21, a
plunger (pushing element) 24 operative to move the gasket 23,
and a position fixing mechanism (position fixing means) 10
for fixing the position of the plunger 24 relative to the

outer cylinder 21. The gasket 23 is connected to the distal

end of the plunger 24.



10

15

20

25

5 212 reduced in dianeter as conpared with a barre
portion of the outer cylinder 21. In addition, a |ock
menber 22 is rotatably supported at the reduced

di ameter portion 212 concentrically with the reduced

di aneter portion 212. The | ockyigrenber 22 is 10

conprised of a bottoned tubular nenber, and is

provided with a fermale screw (Luer |ock screw) 221 in
its inner peripheral surface. Besides, the outer
cylinderaglsiml Bhegf@l Iy tRrE deWichDifady ahe4ki kmprised
flange 213 at the outer circunference of 15 the

pr oxitnal beticbnteldie tevbtlarAmetnher thaweisngoh bperat ipomtieow 211 on
nove the plunger 24 relative to the outer cylinder 21,

i . ethe ahstpersddPonetd thesROFHID ROFRGER 2Y difd ipheorally

like_ th oper.ation can be_perf.orne t4.i
(1 ngEpvited (Hoats Sn ol BRFE i o TeBtod dtallur portion
conshbt Yihied N8 QYifdtdsY hkNd&fiparkd %100ta barrel portion of
particularly [imted. Exanples of the material include
var ithdSotiest rgridudbr axl .pol yvi nyl chl ori de,
pol yet hyl ene, pol ypropyl ene, cyclic polyol efins,
pol yst yr Eneaddidign¢ 4a ]fﬁg:gchy,elpw @ﬁeif) rotatably supported at
pol ycar bopat es,_.acrylic resins 5
acr %%Snf? ‘?‘feed? 6113'{3’881\'/%5@9& W%nzel%é’ﬁgfﬁ%lfi,ca&&?ygé B the
SUCh.oaASe § O Mtk P 1Dhe Bt Nakgke1 o fO ImibBY! ghas
napht hal ate, etc., butadi ene-styrene copol yner, and
pol yahiptesed &fga, bottdmednthbala nembykonand iE0pnyvbidgd with
12-nyl on). Anong these, such resins as polypropyl ene,
cyclj @eﬁél?(ﬁwniP“%lwt gfEewn@21 in 1its inner peripheral
poly-%é-nethylpentene-l) are preferred in view of
| it t*&*2PFanspiration of water (noisture).

Besides, the outer cylinder 21 is integrally formed

with a plate-like flange 213 at the outer circumference of
the proximal end thereof. At the times of operations to
move the plunger 24 relative to the outer cylinder 21, i.e.,
an operation to push the plunger 24 and the like, the
operation can be performed by putting a finger or fingers on
the flange 213.

The material constituting the outer cylinder 21 is not
particularly limited. Examples of the material include
various resins such as polyvinyl chloride, polyethylene,
polypropylene, cyclic polyolefins, polystyrene, poly-(4-
methylpentene-1), polycarbonates, acrylic resins,
acrylonitrile-butadiene-styrene copolymer, polyesters such
as polyethylene terephthalate, polyethylene naphthalate,

etc., butadiene-styrene copolymer, and polyamides (e.g., 6-
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5 Incidentally, for securing visibility of the inside,
it is preferable that the material constituting the
outer «cylinder 21 is substantially transparent. Into
t he space surrounded by the outer cylinder 21 and the
gasket 23, the radi opague matengal supplied fromthe
10 first syringe 2A and the diluting liquid supplied
fromthe second syringe 2B flow. The outer cylinder
21 is provided with graduations 214 on its outer

per inghenal s sefyaea., dhic-n@kas Li-Pasw)bl eanddg §réSP, such
the anmount of liquid in the mxing syringe 2C. 15 The
gaskeising, asnpalyproprlens. sedldé polwllafing. prdivesters and
is contained in the outer cylinder 21. The gasket 23

i s ROV fdareth P beRet! )pé#pﬂﬁ?fﬁnﬁér £ Vdg'hof little

Dl urialib by O AN WA PLOI §6486,P0f i ons 231 and 232

along t circuntference. e projected portions

231 20 apflcBfertad 1§l i fort BelhibMhg OPLAGH 104§ o RHeNABELde, it
peri pheral surface 215 of the outer cylinder 21,
wherdsbpreéfexabde tthght ties macanibe ermistidiihealy mbweouter
reliablég and enhanced slidability is promsed. In

t he FreB8eF EhisdrHRRtanttiRd 1B bFaRtRaFeBbrti ons 231 25
and 232 ?{1]%? A2 gge (gu%r%tﬁﬁéeén%i%h%pggggr acly%%gdglgeZI and

| ongi t ud I'Tectron ng syfrrnge

Speanki gasket A3etRs OF LBRAGRET hA 1S a2 3dutith 8321 8H Ethe
16 arranged (formed) respectively at a proxim

por tfiigat asyicinged2at ahd pdvet ddhubing He qgad kaiprid3ded| firom the
addition, a distal surface 233 of the gasket 23 is a

t ap@eEAnS (FFHAYeoRB\vEl® the outer diameter gradual |y

decrease@hé“éﬂ%%rtQ?lf“éﬂiahl is provided with graduations 214

on its outer peripheral surface. This makes it possible to
grasﬁ the amount of ligquid in the mixing syringe 2C.

The gasket 23, which is comprised of an elastic
material, is contaiﬁed in the oﬁter cylinder 21.

The gasket 23 is provided at its outer peripheral part
with a plurality of annular projected portions 231 and 232
along the whole circumference. The projected portions 231
and 32 are slid in firm contact with an inner peripheral
surface 215 of the outer cylinder 21, whereby liquid-
tightness can be maintained more reliably, and enhanced
slidability is pfomised.

In the present embodiment, the projected portions 231
and 232 are arranged (formed) to be spaced along the
longitudinal direction of the mixing syringe 2C.

Specifically, the projected portions 231 and 232 are
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5 direction. Incidentally, the forned positions, the
nunber, the sectional shape, etc. of the projected
portions 231 and 232 are not limted to those in the
present enbodinment. In addition, the materi al
constituting the gasket 23 is 330 not particularly
limted. Exanples of the material include elastic
materials, such as various rubber materials such as
nat ural rubber, butyl rubber, isoprene rubber,

but aghremgear Ub&%e.d)swéﬁé&i%tl?déﬁrte préRifhl SotiieANand a

rubber, etc., various thernoplastic el astoners based

on ptistaiepbeatinn DF pbeé yestkert, 2pol Vanadéjtiiref iandistal
styrene, or the like, and their mxtures, etc. The

pl unﬁﬁfaEE peroft ithe' gskRfy @3 A8 @a‘éﬁ&@t’-‘eQSSPﬁ%q‘“cFe of; yeich
outef, C I|nde 21 .alon |tud|nal dlre

conrist St Phcuesdr B R e dRe e S e P sk
has éﬁﬁ@@thgy portion 241 forned of two plate pieces

240 intersecting each other in a cross shape, and a

di sk-1i kentidergmligrt tion £arb@d posriome , athé heumber, the

proxi mal end of the body portion 241. The flange
port%%’flzaelh‘asaﬁe@uﬁtﬁol te3rFeitiedaPorienHre3l and 232

angular £l round the nter axis_t of (see

7l e ol Flfich 350HRGq G CBR S e f¥nst ooy

26 nmay an Aaeinted , (eRanRAledh)t eoﬁét%ltaﬂgetmrgtasﬂat 23 is
242 through a link 17 nenber 25. The pushing aid

menbert partsculdtlyedinitgDsi Exanplais bHethd imdteaflafininclude

operation to push the plunger 24, and is pushed by a
fi nfrasgict metenieds. THEgh jaf, Vﬁﬁéomﬂﬁbﬁgram@tﬁrﬁeiﬁd@r spgh as

natural rubber, butyl rubber, isoprene rubber, butadiene
rubber, styrene-butadiene rubber, silicone rubber, etc.,
various thermoplastic elastomers based on polyurethane,

polyester, polyamide, olefin, styrene, or the like, and

their mixtures, etc.

The plunger 24 operative to move the gasket 23 inside
the outer cylinder 21 along the longitudinal direction is
connected (attached) to the gasket 23. The plunger 24 has a
body portion 241 formed of two plate pieces 240 intersecting
each other 1n a cross shape, and a disk-like flange portion
242 is formed at the proximal end of the body portion 241.
The flange portion 242 has four holes 243 formed at regular
angular intervals around the center axis thereof (see FIG.
5).

As shown in FIG. 5, a pushing aid member 26 may be

mounted (connected) to the flange portion 242 through a link



5 is for aiding a pushing operation. The pushing aid
menber 26 is conprised of a disk-1ike nenber. In
addition, the outer diameter of the pushing aid
menber 26 is set to be larger than the outer dianeter
of the flange portion 242. Wth7such a pushing aid
menber 26. attached to the 10 plunger 24, an operation
of pushing the plunger 24 can be perforned easily.
Incidentally, in the condition where the pushing aid
menaRmbed 2. not attached to the plunger 24, the
flange portion 242 does not have a sufficient size
for bei n§hd uptiipgedid TiembefroR e, inmaypspdt fnrpasfition at the

pul ling the plunger 24 in the proxinmal djrection

whi Ité'“‘gr Pﬁﬁlﬁ@&%@#?&@% RGPt FBf, BIsger 24y (a1 dF( Prghed

carr, u q t th 1 X1 .Ng QN i

car rb&eg %{'R y%gcnléggeir%}ﬁ'on@% )&Ljsg'hitlﬁgp'tﬁ%%{in%l S%ge]?emzb r 26
5  of tkerbirsiamy langasRih@peadt ope arhoputhidd PUShidi®er

the plunger 24 of the second syringe 2B. In addition,

t he 26ushi popiidcedenbea XiBkrddke owpmbedl.esIn 2@8itdemedcthe

at regul ar angular intervals around the center axis

t helP@GPT FHmgted) ofe kbR Pushing &Y Bt if set to be

di sk-lik od ) 1.0 four.. pr Qj | O

25256F8F§dggﬂfﬁ%%65§%£ (gﬁa%%grf%%ém%d?gggégg%ce;Bgfgéz'

the bodywpex tdudh 3A5pusiiith Ul mefdl] 06t edtfeidd @BStR&3
projectedly formed on the other face 18 (proxim

10 faceluofet 2t beaoly operatiom 251pudlmingtbpeplwnbgrordi cas be
252 are arranged _at positions corresponding
r es PEEEPTRRY 938FilHe holes 243 in the flange portion

242 of tPS@fﬁéﬂ%ﬁi&y?4inIﬁ%éa%ghaiéghn hﬂgrgr{ﬂéﬂﬂﬁ%ﬂing aid

member 26 is not attached to the plunger 24, the flange
portion 242 does not have a sufficient size for being
15 gripped. Therefore, an operation of pulling the plunger 24
in the proximal direction while gripping the flange portion
242 ig difficult to carry out. Consequently, the mixing
operation is carried out by an operation of pushing the
plunger 24 of the first syringe 2A and an operation of
20 pushing the plunger 24 of fhe second syringe 2B.
In addition, the pushing aid member 26 has four holes
261 formed at regular angular intervals around the center
axls thereof.
The link member 25 is comprised of a disk-like body
25 portion 251, four projected portions 252 projectedly formed
on one face (distal face) of the body portion 251, and four

projected portions 253 projectedly formed on the other face
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5 portions 252 are columar in shape. Enl arged

di ameter portions 254 enlarged in outer dianeter are
formed at end parts of the projected portions 252.

End surfaces of the enlarged dianeter portions 254

each have a tapered surface ofigwhich the outer

di aneter gradually decreases in the 10 distal

direction. Wth the projected portions 252 inserted
respectively into the holes 243 in the flange portion
242 Gfroxtihg1 PEAROCoE2¢ne thaL DL2EOSE FHiamet er portions
254 pass through the flange portion 242, to be

engaged ®hthpeshire-tedopbruimsof25herddmsng48. alApagitions
result, the [ink menber 25 15 is connected to the

pl urffEresRonGing FeFPectEPortei 6he Bkesy 243l Jthfedlapge
posi tiQns re ndi respectiyel .t he I

o e ioen e R CEREE R 0BT Mg Pab” Y BRoFEdvea
Projak8dnROsE s A% 233uMidr 16O0LHAPA! EA1SHGRL diameter
Enl arged di aneter portions 255 enlarged 20 in outer

di aneirdoase2fbremcrged et quaetsdbimdtfeer pre] Sotmedl at end
portions 252. End surfaces of the enlarged di aneter

por tRaYS OESthmdroiseEed RORIAPEE 357 f aBRAoTuRfHceR phcthe

di dual d [ h i nal
O v GRS eI ROPR R 28 pBF ot O 2 Bat PR GyEace

respactmVehythdtdhre? higndidregrdlialty (da@raisdd NG dhd
menber 26 in the condition ere the |ink menber 25

I S oclxtact afiréctidne HitdgeheZdrojdotedepbathed disanehesrted
portions 255 pass through the pushing aid 19 nenber

26, TesPeEtEvgtycnta the djespdrdi msthst flprogadresipn)242 of

Con SRS b 1 R IBA TEIRE 0?05 SO0 Bl

'ZZCitQﬁ'%Gh' Yne [anFR! §o+Boh 228StH4 Wd ghbea Rki¥i0REge
portions of the holes 243. As a result, the link member 25
is connected to the plunger 24.

The projected portions 253 are arranged at positions
corresponding respectively to the holes 261 in the pushing
aid member 26. In addition, the projected portions 253 are
columnar in shape. Enlarged diameter portions 255 enlarged
in outer diameter are formed at end parts of the projected
portions 252, End surfaces of the enlarged diameter
portions 255 each have a tapered surface of which the outer
diameter gradually decreases in the proximal direction.

With the projected porticons 253 inserted respectively into
the holes 261 in the pushing aid member 26 in the condition
where the link member 25 is connected to the plunger 24, the

enlarged diameter portions 255 pass through the pushing aid
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5 and the pushing aid nenber 26 are not particularly
limted; for exanple, the sane materials as those
nmenti oned above as nmaterial for the outer cylinder 21
can be used. In addition, the material constituting
the link nmenber 25 is not partigscularly limted; for
exanpl e, the sane 10 materials as those nentioned
above as material for the gasket 23 can be used.

Besi des, while the pushing aid nenber 26 and the link
nmenbembab 26 .6 tecpar &idadEnets édyd @rpies€df the holes 261.
enbodi nent, this configuration is not limtative; for
exaﬁppéeqw¢ﬂ$lrs Eh%rﬁQﬁ}iaBdah%nmﬁmbGZGZén%Ftqqgnppﬁkd to the

f 1 | | I ddi t
i PLVPREF IR APRGUEh e ABE SERRTI2Phe 1 nk monber
25 ar e %cﬁ%thﬂlfosﬂhtel ﬂgt@{d_ém ctolnggl'&fltﬁ'& the plunger 24

operation to pus he plunger 24 in the present

enbadamemd ,pudhinhli 81O pRMBLEODE | Srendbt! paitiaiu1uwelyf Dimited;
exanple, they may prelimnarily be nounted to the

pl uhigerezamplehe the sre mpderiars 242)those nendriopadegbove as

the |ink menber 25 referably conprijised of an
ol 2BPHEE 1R GOEathS 9 T REHBLT (HiaCan orios

ggﬂ I‘F"teldo%b:a%\gﬁ:ﬂ}i&nt htqleo hgggfﬁaf%&nﬁit@pgﬂn th%SlPl%ﬁ 6rruamber

e grippi ng the pushing ard nenbe

theasl igkndepaeti 2P {13 tihttad] Fortl BRafi 1}y £&hedsame
portions 252 and the projected portions 253) are

el omgherthlSashthod) meadhpnedratiaven aensatesialhier hen
if the ushln aid menber 26 is pulled in the

pr o9PFERT A% S8R BR ¥5¢%n attenpt to pull the plunger

24 of ”}?e.J.E 5 ”gwﬁzzfé ”cg% ﬁ%}@ing} NG at hERedY 23 a ﬁ;%ﬁlag link

oper ati on, el'ongated so
member 25 are separate members in the present embodiment,

this configuration is not limitative; for example, the
pushing aid member 26 and the link member 25 may be formed
integrally.

In addition, while the pushing aid member 26 and the
link member 25 are mounted in position at the time of an
operation to push the plunger 24 in the present embodiment,
this operation is not limitative; for example, they may
preliminarily be mounted to the plunger 24 {the flange
portion 242). In that case, the link member 25 is
preferably comprised of an elastic material. This ensures
that, when an operation to pull the plunger 24 is about to
be carried out while gripping the pushing aid member 26, the
link member 25 (particularly, the projected portions 252 and

the projected portions 253) are elongated. Such a
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5 the pushing aid nenber 26 is spaced away fromthe

pl unger 24 (the flange portion 242). As a result,

only the pushing aid nenber 26 and the |ink nenber 25
are pulled, and the plunger 24 is prevented from

bei ng pull ed. Accordingly, an pperation for pulling

the plunger 24 of the mxing syringe 10 2C can be
stopped in the course of the operation. Incidentally,

t he amount of elongation of the Iink nenber 25 is not

par tdotuii gtitat lonmeh edhed Ghatxaspere, ift hRe pheiinRf a@A member
anount is preferably 5 to 10 nm In addition, the |ink
nerd%§ri25P¥#¥ﬁdeﬁabFNﬂrRQPKéNQE @%RQQﬂﬁandiFoéniqﬁﬁ§ﬁﬁtlt9 pull

of - b Blipdst 2uPh TS THGPRS FRInS6 GF St AP ROmR PF
Fl Gm%iﬁg”&’pé::‘a@iog ﬂiesq)mkoﬂém@e‘}:o Bf 5k héléﬁ/&%tl%haES that

pi eces 240 1s provided at Its edge portion Wwith a

r ackn24pusiamiqi@ia mémbed i2by 191 spR@PA]) angy I 2506 TBe pldnger 24
formed 20 at regular intervals along the |ongitudina

di r débeofilaytge portpdm fey) - 2As |an raaultj leahhengaeguﬁg aid
nmenmber 28 is connected to %g ded on% the fl ﬁﬁe

213 "6 EHe? b 0 TR | Tt MeBRST %EhPG&gH“ *¢¢ ni@énfe e plunger

27 tz*le 5.? bﬁ%é%%'%etjlzér%h %eiﬁgaﬁnhi‘ﬂedm np@éo:?d‘?tnb.s.;y ﬁ he

shape o etter e view (see FIG 3

showpeirat fdrGfo4, phlEiRNade PlungdrThar o28ths nﬁmmgdgﬁh:inge
at its proximal face (lower face) with 21 two claw

por tZiConsn 281 stoppedtimdhenceurse difr &bei maas'-ono face
each other. The |ink nmenber 27 is disgosed on

flange 24BCYPRtel-dvmithy PHeURt ffyelst a‘f"r‘B‘fn"Eot"Het ik

dis%@hbéfcg% qungpebarticularly limited; for example, the
elongation amount is preferably 5 to 10 mm.

In addition, the link member 25 preferably has a
withstand load (tensile force) at its 50 mm elongation of
not more than 100 gf, more preferably not more than 50 gf.

As shown in FIG. 3 (and FIG. 2, also), one 240 of the
two plate pleces 240 is provided at its edge portion with a
rack 245 having a plurality of engaging recesses 244 formed
at regular intervals along the longitudinal direction of the
plunger 24.

In addition, an engaging member 28 is connected to
(provided on) the flange 213 of the outer cylinder 21,
through a link member 27 therebetween.

The engaging member 28 is in the shape of letter "L" in
side view (see FIG. 3). As shown in FIG. 4, the engaging

member 28 is provided at its proximal face (lower face) with



5 proximal side. As shown in FIG 3, the |ink nenber

27 is conprised of an upper plate 271 |located on the
distal side and a |lower plate 272 | ocated on the
proxi mal side, and edge portions of these plates are
partly |linked to each other. The |ink nenber 27 is
provided at its aperture portion 10 with a projected
portion 274 (see FIG 3) extending into the aperture
portion at the proximal end of the syringe 2C, or the
apergwdr elaerportiont tHe jidieciefideln ZdchsafiddmBdnkoadeto
narrower than the aperture portion of the syringe 2C,

to fageupech heftherhe proj ected portion 274 or the
narrowed_15 aperture portion f t he 1ink menper

Cones. | NS b EREOeR; 1 h ‘e SLPPaRKR OBoFBF GHLaARP 413 bY
the gl 'amgﬂl‘?% Gk ‘}.&ang 95 kebn 8§t V{t’%%r ﬁ?!téi‘?si@euggﬁrthe
24 can revente rom com ng e syringe

5 In 3d@kibeD,sidee URPehophale ﬁﬁsl |3$ ﬁli@\ﬂ.idﬁdm%bé'lrtw is
20 parallel grooves 273 at positions corresponding to
t he compwisedrafi @nsupsdr a:flatthe%hgla:g:iartgdnm‘dme A8 stFheside
grooves 273 are_ formed in a direction orthogonal to

e onglodinacd L Lol bl hendeb i gtiponson oo
281
ar oBoes 55 NEIHRP PRI o pERIRITEngA b SBon gtner.

can be meNedLOREmbEE B ABVESovildba _Elai st£nPrearet Pértion
engagi ng nenber 28 to be assuredly displaced between a
10 condiithoa pfoissiteg pergbiped 20At hsgehFIGack) Zets:e@dnagointo the

the 22 plurality of engagi ng recesses 244)
condPEFERTS RAKTIPR 2F e Prodieaa eE’GnBFtVEﬁ'} sé’FiBQF ntf -

reggi‘ét Ege:?{‘%g tp*flﬁt{ﬁ&kofz Z, §1.0€ of ngt%'ﬂrﬁ.ss%\ﬁﬂehnto be
e condrtion ere € engagl ng
menbRiradder StrM0agedaydithrehforeds 445the syringe 2C, to
ensure that the projected portion 274 or the narrowed
15 aperture portiom of the link member 27 comes into abutment
with the flange portion 247 of the plunger 24 or the gasket
23, whereby the plunger 24 can be prevented from coming off
the syringe 2C.
In addition, the upper plate 271 is provided with two
20 parallel grooves 273 at positions corresponding to the claw
portions 281 of the engaging member 28. The grooves 273 are
formed in a direction orthogonal to the plunger 24 (see FIG.
3). With the claw portions 281 of the engaging member 28
engaged with the grooves 273 (see FIG. 4), the engaging
25 member 28 can be moved along the grooves 273. This enables

the engaging member 28 to be assuredly displaced between a

condition of being engaged with the rack 245 (one of the
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5 nmovenent of the plunger 24 is restricted, in other
words, the position of the plunger 24 relative to the
outer <cylinder 21 is reliably fixed. Besides, in the
condition where the engagi ng nenber 28 is retracted
fromthe rack 245, the fixatiga of the plunger 24 to
the outer cylinder 21 is 10 cancelled reliably, to
permt the plunger 24 to be noved. Thus, in the

nmedi cal apparatus 1 (the m xing syringe 2C), the rack

245 pndah hey ¥ agigdg1ig e sd@sapily § N hel BknaBIHEshéwn in

constitute the position fixing nmechani sm 10 for
fi xXiFig-t Re pudia iconddfivhefpbedgerrétractkbdt fyan tthet heck 245
outer 15 cglinder 21. Incidentally, in the nedica

appdr@euserditinn shguni Hy FieEnberads 3)s nbh rdle gopdition
h ' f h 245. Now,
he et SRR L e o 5 A v

W | ImRemdeecod Red Behoyer Bae 1kl 84S telgCi R At rBwords,
prefilled syringe which is prelimnarily filled wth

a r ddieopagieiomitodr the . pBegjedte84 rdéletivec bodtlsy/ rdutge 2B

is a prefilled syringe which is prelimnarily filled

wi t IFY21BAeEt3hd s Ffaégél"?lnéi?ﬁé- f iBegddegr  HydheAcendition

t he ng syrin 2B are .substantially. the s as

t he wr%l%%fgngh%yeﬂ% g‘“?d‘ SHBREE, e%# ?ﬁa’fetrtaﬁgggog}f?"? 3%% rack 245,

fixithg PRLLSIYSBel@hb SpRMfdeleds ¢4 t@lfeh%twr%%m%ér 21 is
the first syringe 2A and the second syringe ZB each

i ncleadeelbed meldnbly| i tigerdlt thaadkeaye?324 apabeemoted.
sliding inside the outer cylinder 21, and a pl unger
24 oper at?¥% ti® kboemediralgapRaratus 1 (the mixing syringe

2C), the rack 245 and the engaging member 28 and the link
member 27 constitute the position fixing mechanism 10 for
fixing the position of the plunger 24 relative to the outer
cylinder 21.

Incidentally, in the medical apparatus 1, the engaging
member 28 is normally in the state of being retracted from
the rack 245.

Now, the first syringe 22 and the second syringe 2B
will be described below.

The first syringe 2A is a prefilled syringe which is
preliminarily filled with a radiopaque material. Besides,
the second syringe 2B is a prefilled syringe which is
preliminarily filled with a diluting liquid.

The first syringe 2A and the second syringe 2B are
substantially the same as the mixing syringe 2C, except that

the position fixing mechanism 10 is omitted. In other words,
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5 As shown in FIGS. 1 and 2, in each of the first
syringe 2A and the second syringe 2B, a flange
portion 242a |l ocated at the proximl end of the
plunger 24 is set to be larger than the flange
portion 242 of the mxing syringe 2C. This ensures
that the flange portion 242a can be operated nore 10
easily than the flange portion 242 of the m xing
syringe 2C, specifically, an operation to nove the

pl ungied #44-sitNs{hengelizal aha diHee GlelcBa Cafrik@eCaBr é&th Quclude
easily and reltably while securely pushing the flange
por t ammid4Zacyl bidexr f2lngergaskett B8 tapahlel Bf| slidieg inside

first syringe 2A, the radiqfaque material is
cont B & teR SY¥1QﬁﬁId39Pg?R FaPlBRgeR $Hhorspative to move

surr y,.the outer cylinder 21 and the gasket
23. ﬁﬁpgﬁgkfgc%%d syringe 2B, the diluting liquid is

cont ai ned\d Bhawh | Hirdwst | phdnd@NNes ddbH B¢ $RECLirst syringe
surrounded by the outer cylinder 20 21 and the gasket

23. Novwna hbecserwal Gyr3nge |2B.ba fidamge lpedtheh o¥2aAdocated
shown in FIGS. 1, 2 and 6, the connector 3 includes a

base*bdits sRo3IT ARG SEJtRF PAURERT T APTLBRIRS darger
fir st f URU a1 body, 32a,and A seeand Lty 86 body 32 oy

conprise ugurl ar es bran

| nt efd@mfliaal @hRArire ¥ahfe RASYonPRh3d Uhndbe 6FPrated more
menbers 34 attached respectively to the first tubular

bodye&2d yantiah hthes eflande t pdxttlian Rozlyof3Ahe ameligl syxringe 2C;
| ock menmber 35 rotatably supported on the base portion
31. eeaifdwalin, ATGoPETERiRR foGmoye {hes@lunges ¥inn ghe

21 AT SEI S A A LBUR o 800 Yl
31 ighile securely pushing the flange portion 242a with a finger
or the like.

In the first syringe 2A, the radiopague material is
contained in a liguid-tight manner in the space surrounded
by the outer cylinder 21 and the gasket 23. In the second
syringe 2B, the diluting liquid is contained in a liguid-
tight manner in the space surrounded by the outer cylinder
21 and the gasket 23.

Now, the connector 3 will be described below.

As shown in FIGS. 1, 2 and 6, the connector 3 includes
a base portion 31 comprised of a long tubular body, a first
tubular body 32a and a second tubular body 32b comprised of
tubular bodies branched from intermediate parts of the base
portion 31, cap members 34 attached respectively to the

first tubular bedy 32a and the second tubular bhody 32b, and



5 provided at its proximal portion with a male screw

(LUer lock screw) 311 for screw engagenent with the

femal e screw 221 of the | ock nenber 22 of the m xing
syringe 2C. In the nedical apparatus 1, the female

screw 221 of the |ock nenber 22 of the m xing syringe

2C is screw engaged 10 with the male screw 311 of the

base portion 31, and the reduced dianeter portion 212

of the mxing syringe 2Cis inserted into the base

por tai dncBlmémben BHergrabablyl ssppertafd ohhthdasmeppbition 31.
31. In this instance, the outeréé)eri pheral surface of

t he reduBeccv¥BmdRefIGork i(@RA2HIG 0f2.t RéSP xithg PExing
Syri C the inner. peripheral surface of _t
p_rof&%gf'ge p%‘?g'!soﬁg%?e‘ﬁeéi %33% %%Or’f:'imgﬁ BirE_%ﬂ’e Glfn_?ge base
i1 Pog@RbRCI1 Wi AD sHRAGNiIRTRAE . 6SUGHe Bp LN THogYESE 1 9D 45
ensures reliable liquid- tight connection between the
5 conpeovdded s=indtbhprogitiangposyiomad thiCa mAlleA sdirgval Luer
portion of the base portion 31 has a tapered shape of
whi dRckheckrtleBldi Bk tEITeyr aRgRIINede Wi B side famphe screw
| n add rture portign at

di di . Ltion.
he 224 € o4 138 N 2 P R EPoEneCas o
di schar gf, Y hedidaf ragv?gwg’tﬁg‘ 1 hend ¥efhild Gbdyl $21 of the

di scharged. 25 At the tal portion of the base

por flbok Mdmbetrhe2| of ktheatikeng 3&ydihigeotat B lserewpondgd g
coaxially with the base portion 31. The | ock nenber
10 35 withobtha impde serey Bdilt ofethePaseyportionddbeand Tie

I k nb 35 | i.ded_]j i bot t L 352
ek JRARF ek OO0 4 S,oPBl L0 B on 22
the1Raser P ki8Nt Rd daleP 55 Efon 1M fﬁ:gﬁ fﬁ@%&oximﬂ Flae of

circunferential surface of the hole 353 can be s
on, the base portion 31. In this instance, the outer peripheral

surface of the reduced diameter portion 212 of the mixing

15 syringe 2C and the inner peripheral surface of the proximal
portion of the base portion 31 come into firm contact with
each other. Such a configuration ensures reliable liquid-
tight connection between the connector 3 and the mixing
syringe 2C.

20 A distal portion of the base portion 31 has a tapered
shape of which the outer diameter gradually decreases in the
distal direction. In addition, an aperture portion at the
distal end of the base portion 31 functions as a discharge
port 312 from which the mixed liquid is discharged.

25 At the distal portion of the base-portion 31, the lock
member 35 is rotatably supported coaxially with the base

portion 31. The lock member 35 is comprised of a bottomed
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5 while being in engagenent with, the outer peripheral
surface of the distal portion of the base portion 31.
The [ ock menber 35 is fornmed with a femal e screw 351
at its inner peripheral surface. The fenmale screw 351
Is screw engaged with, for exzsmple, a male screw
formed on a 10 connector (not shown) disposed at an
end portion of a tube connected to a patient, for
exanple. As a result, the tube and the nedical
appatails: hefbbe. cahBelbck ndmbate3 s ameabedded cireadss

other, so that the patient can be dosed with the
m xé@ltt@@qmoati% 2 s‘m@%nau holm G536th¥wrba§’écbofi¥ﬁ= ghistal

31 t al d the f bod
3_2a|p§’ﬁ Lo, Eh%n sre?\élé’ﬁl | %ﬂ)}sSgBS%\ﬁ% cf’?n o#hﬁnf‘%rg?‘y
Wt Eii‘aﬁnf@%%tﬁgité\ﬁrfa%\l, of 10 et 38Yddi0%e28148 on,

connected to the first tubular body 32a side, and the
secenflé\Wdinge iR Bengagemanecirech t @hbheuPdr $2a@apHeral surface
tubul ar body 32b side (see FIGS. 1 and 2). The first

t ubaf athhFdptaRapertdiarhefstkefthseuborbkomddy 32b

oL ect erend) R SPAE® o SRRy ARl B BPSS, o

appgwtﬂ&ml tgﬁigﬁ élnga@@ae@ thfe r@é}(&% gr:r&&asm NS screw

et ween etlmso mX|ngte
r adefgagpie wirher fét eMamplehea mlieUbtbhgw | fditted. on a
Specifically, for exanple, the first syringe 2A can
be genpgrtbrhynoheshawnt) diapofedmtt hp ¢rd tpozsiom o 8 rtube

FIG 1, and the second syringe 2B_can be grl
heCPTARRtamia P DO AATE  FOR oRampae. | Ao acheBb g hgqtube

conhd 00, KA WAREALES EYLEERRLIL S Rl Vohibcos
opetaté&sh @dfther, so that the patient can be dosed with the
mixed liquid.

As shown in FIG. 6, the base portion 31 is integrally
provided with the first tubular body 32a and the second
tubular body 32b which communicate with the base portion 31.
The first syringe 2A is connected to the first tubular body
32a side, and the second syringe 2B is connected to the
second tubular body 32b side (see FIGS. 1 and 2).

The first tubular body 32a and the second tubular body
32b project (extend) in opposite directions, with the base
portion 31 therebetween. This enables the medical apparatus
1 to be gripped in the manner of clamping it between both
hands at the time of mixing the radiopaque material with the

diluting ligquid. Specifically, for example, the first

syringe 2A can be gripped by the left hand from the left
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5 m xing the radi opaque material with the diluting
liquid (this operation will hereinafter be referred
to as "m xing operation") can be carried out easily.
Thus, the nedical apparatus 1 is excellent in
operability at the time of thee m xing operation. 10
In addition, the first tubular body 32a and the second
tubul ar body 32b are arranged at the sane position in
the |longitudinal direction of the base portion 31.
Thi si@naur 56. thatapdhehsesidvald appiigd B8 Etafiabe kfripped by
gripped nore stably and, hence, the m xing operation
cantlize yaght okaretl fromethe aplghtlSide el iIabbygh sgripped
ared with the case where the first. tubul ar bog¥

32000 AR S RI PABET o4 5y PetPSIY Piiphed g &

di f . ' [ | Qngj j di t A
the BRREEARE AT e Rolelf - ARRbEHEL Wprack FEE!RfaRon of
32ampiithgt BRe SRANMHadle t hbidraa1bedyh 3t as1bhtidedigulih

the cap nenber 34 attached to an aperture portion 321

at Grhisndpportian wihaérkefeindfier be hefeapedetbars "BAxing
are substantially the same. in configuration, the ca

mentRETaFA0B ) (4R Pef CAETRA iovtrresily . (Thessithe Bpdt
fi id ] t,] I
S U0t S 2T SHOOLEUI R ¥ ene

t ubsi:@hgbegyradiod.i ndrical body). 27 The first
syringe 2A is connected to the end portion on the |eft

si de i nIR| @ldBtign,.t ltbe cBirsterrbbnldy bofliye 3dadand ditei eacond
is formed with a male screw (Luer |ock screw) 341 for

scri¥tudAgabedent?erh ReEetaft e SRME2RO%F T4 1P0ERS

longitudinal direction of the base portion 31. This ensures
that the medical apparatus 1 can be gripped more stably and,
hence, the mixing operation can be performed more stably
(reliably}, as compared with the case where the first
tubular body 32a and the second tubular body 32b are
arranged at different positions in the longitudinal
direction of the base portion 31.

Each of the first tubular body 32a and the second
tubular body 32b is fitted with the cap member 34 attached
to an aperture portion 321 at an end portion thereof. Since
the cap members 34 are substantially the same in
configuration, the cap member 34 on the left side in FIG. 6
(the side of the first tubular body 32a) will be
representatively described below.

The cap member 34 is comprised of a tubular body

(cylindrical body).



1o

15

20

25

5 nmenber 22 of the first syringe 2A. In the nedica
apparatus 1, the female screw 221 of the |ock nenber

22 of the first syringe 2A and the nmale screw 341 of
the cap nenber 34 are screw engaged with each ot her,

and the reduced dianeter portian 212 of the first
syringe 2A 10 is inserted into the cap nenber 34 from
the side of the male screw 341. In this instance, the
outer peripheral surface of the reduced dianeter
portion PA2 Birdthevkingd 2yhksngenidcteamdot bre i g portion on
peri pheral surface of the end portion on the nmale

scr eéine3deft| gidepfint REG cofp afefbercam mmberi pto fThenpend
contact with each other. Such a confi atlon ensur?s341

t hatPOREHEN b A With @ fMRder Fregv o eh"g P SETEV

ass | n

AaTon S CHFRratet ity ekl RcSE ek groape too
in inRmderdsanet &heanﬂrwts@rridganﬂ er is formed at an

end 20 portion on the right side in FIG 6 of the cap
nmenber 34n thhanefliicel apparagnsbbdytiBp£emelé|gane 2@l of the

t he enlar ed dianeter portion 342. This ensures _that
{ he o5} RERBRE 294 9% Ehe,firaholYFIGh e ARd( the Jaiar sorew

chedt 3129Fve 4 B3 s s o G gy oo

di spegecdhbetamRRd BeafdfeMpeBeion Fh00RE the firdst syringe 2A
tubul ar body 32a (the sane applies also to the second

t ubdlsadnbedte®into 28e CHremembek Ialfremdtheciidiesofathe male
fixed portlon 41 cl anped and fixed between the cap

mentfEre8434t he IBnFRHY, JASEPRTRL dhe BHF?F &?m?rahosw@ce
f' r%tf EHQ%@c{ué%%d)éﬁ%@té:‘ g%..—:?%ﬁt tfg%é fﬂ-s%zé%rmge 22

a convergent portion orne gr al
and the inner peripheral surface of the end portion on the

male screw 341 side of the cap member 34 come into f£firm
contact with each other. Such a configuration ensures that
the connector 3 and the first syringe 2A are assuredly
connected in a liquid-tight manner.

In addition, an enlarged diameter portion 342 enlarged
in inner diameter and outer diameter is formed at an end
portion on the right side in FIG. 6 of the cap member 34.
The first tubular body 32a ig fitted in the enlarged
diameter portion 342. This ensures that the cap member 34
is attached to the first tubular body 32a reliably.

Besides, as shown in FIG. 6, a check valve (reverse
flow inhibitive means) 4 is disposed between the cap member
34 and the first tubular body 32a (the same applies also to

the second tubular bhody 32bh).
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5 with the fixed portion 41. The fixed portion 41 is a
di sk-1i ke portion. The fixed portion 41 is provided
at its central part with the convergent portion 42
convergently projecting toward the first tubular body
32a (the base portion 31). The280 convergent portion
42 is provided in its apex part with a rectilinear
slit 421. The check valve 4 with such a configuration
is a so-called duckbill valve. Incidentally, other

t han t heTHycdthddK vaalbyes drnrdnaesas Heceds orbish afahicaghped
valve or the like. 15 Arrangenent of the check valve 4
wi t rengy Efxgd M’t\feieguth%im mekbsri 14 ddié?@i bhtarged digmeter
liquid flowfrom the fjrst s%rin t he base

oo 198 s tpd Ehe Far FHRRLES fady. Sdar (Bt PReeRETe
VSRR 40T 1] g TRl Som BAYRESp felorDYpUBEa LiRograiiy

check va passage

opemiin®/ ehesfikapapsiomhiich is closed, the

radi opaque material and the diluting quuid can be

selectiv@hy biored @pediqm)ﬁﬂ(ﬁw andbskHdkei royiianyr i Poye fixed
n1X|n vessel The material constituting . the

e SR 1PDeth 15, DrgyIash Rin tPabesirsl PRREL BED fhe
X Wnerh e YUITLAR! £ | bl Ben IS oTRBLLD HOMAG) Ene

cCoNmaeker t3bedy bouyeshas thleovese apdrtien 91f) I hengap
nmenber 34 on the left side in FIG 6 and a | unen of
t he cohivesgentindradohotyy 3P provhded tint dta apestpartowith a

passage 36 throu%h whi ch the radi opaque materi al
SUpﬁFF@& P?ﬂﬁtQﬁg The check valve 4 with such a

configuration is a so-called duckbill valve. Inc¢identally,
other than the duckbill valve, there can be used a diaphragm
valve or the like.

Arrangement of the check valve 4 with such a
configuration makes it possible to permit ligquid flow from
the first syringe 2A toward the base portion 31 and to
securely inhibit ligquid flow in the reverse direction. This
ensures that by use of the check valve 4 and a cock 6 (flow
passage opening/closing means) which is closed, the
radiopagque material and the diluting liquid can be
selectively permitted to flow into the mixing syringe
(mixing vessel) 2C.

The material constituting the check valve 4 is not
particularly limited; for example, the same materials as

those mentioned above as material for the gasket 23 can be

used.




5 first syringe 2A passes. In addition, a lunmen of the
cap nenber 34 on the right side in FIG 6 and a | unen

of the second tubular body 32b constitute a second

fl ow passage 37 through which the diluting liquid
supplied fromthe second syriage 2B passes. Besi des,

a lunmen of the base portion 31 10 which the first flow
passage 36 and the second fl ow passage 37 join
respectively constitutes a third fl ow passage 38 into

whi ch t henriadi epafgeetsmiecoalifud hlscabovest af Iltumen of the

passage 36 may flow, into which the dilutin
fromaPh@em%@t@HdONW pefEagéds AmdyCr | Buan ﬁd%ﬂﬁ% of the

g;?r ugg E&%ﬂfﬁ % %Epkﬁﬁd L] %%%Ggggn%th%fnﬁggggge 36
Cy' e gahsﬁ'wﬂ%t LRE ééﬁi%sauepmazq@h 3ldo i B9oA the

cylindrical shape with an axis orthogonal to the axis
5 of tfeskasgrineet bANpaEsdss f i nEdligtion, fAumeanodf thcheap
third fl ow passage 38 (the base portion 31), 20 on _the

di stembeF dd4 (amhé&heli m gddpoir HIR) 6r andtd Jameg pRethe
j oi nt ﬁortlon 313, additio the ¢

porﬁeﬁ ngyphulag, B?/ﬁ“éle'ﬁ‘ aF°nFF§t‘b'iﬁ &gﬁ‘é %ﬁépgﬂ pggsgee 37
EP%OLgp%ﬁr thH SltutAng 8441 sub?li@@ #:90d t8kUSecond

GS 7 and al so A 25 [unmen of
the styubﬂbarzﬂ)@d)ssaéw Gesnuss Cat asmeht &F e bhbedpofdimn 31
passage 38 through the cylindrical portion 314. In
10 ot hethiwbr the first| fhen refssage I ANdaithpossca: fdan pessage
said_30Q0 .to be a branpch f|OM/ assag

D L dath eRAReRE Vel e e tP SR ducning Tiin meRepde 38
ylH??Eeﬁ rangﬁ '? f%ﬁiqueBﬁﬁ 8e8:1 eR8mt Ul A-cROEY 0w

315 ssage has an aperture
|00rtda@ea_?péﬁswfma%bswwamrﬁ&dwnmm|m id31luting ligquid from the
second flow passage 37 may flow, and into (through) which
15 the mixed ligquid from the mixing syringe 2C may flow.

As shown in FIGS. 6 to 8, a cylindrical portion (branch
portion) 214 having a cylindrical shape with an axis
orthogonal to the axis of the base portion 31 is formed at a
portion of the third flow passage 38 (the base portion 31),

20 on the distal side (the discharge port 312) relative to the
joint portion 313.

In addition, the cylindrical portion 314 is provided at
its outer peripheral part with a tubular body 315 projecting
to the left side in FIG. 6 (and in FIGS. 7 and 8, also). A

25 lumen of the tubular body 315 communicates with the third

flow passage 38 through the cylindrical portion 314, In

other words, the lumen of the tubular body 315 can be said
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5 opened to the outside. Afilter nenber 51 covering
the aperture portion 316 entirely and a cap nenber 52
for supporting and fixing the filter menber 51 onto
the aperture portion 316 are di sposed at the aperture
portion 316. 10 The filter nmenbgr 51 is conprised of a
di sk-1i ke nmenbrane nmenber. The filter nmenber 51 is so
configured as to inhibit liquids in the connector 3
from passing therethrough while permtting gases in

t he +60pBEL tHHandht P1oW Gk shiier 84 MWiakshis TheaddHedeErom the
menber 51, preferably, has a 15 surface treated to be
hy dtopho b nwo passage Al rtbphoph ctheneybiadeicix pogitéen o¥14.
the material constituting the h droghoblc menbr ane

incpeaédﬁﬁ4§@@tﬁgpp%ﬁﬁ ypéhe E?nch flow passage 39)
et nall yoraetiul engo el Luer 0PI ARkERS GAPUIMTL 1o

(FE ylene-pe uoro Vi ny

ethgéeﬁQ@qhngg o PEfde . polychlorotrlfluoroethylene
, ponV|nyI|dene fluoride (PVDF),

ethyleneAtfﬂMta&lmembmmlﬂw eneentmgﬂthneapetfﬂﬁéaportion 316

et hyl ene- chlorotrlfluoroethglene copol yner (ECTEE
and ep@lly@%mﬂdeﬁecwmembMy BT QI SUPPARELAY ATE \Fﬁ%hg the

phaézl %Eﬂ% %%gﬁlb%?équlﬁaggggﬁ¥% %ﬁrgggﬁmi¥% agkcagsposed

ctr €am et | ng st ntering

ar gop ehésazpertﬂ%tb&fﬁdx{@awent etc. is p_referably
used for the filter 31 nenber 51. In addition, the

met hod fTite tHid teremémmext 50f isnkonpyriskd of ua faledk- 1ike

hydr ophobic is not particularly limted. Exanples

t he meEbraRe imeabede FheefhdteHMegBari vl ’t%é%&?f‘ﬁ%%‘”%ﬁd as

theto inhibit liquids in the connector 3 from passing

therethrough while permitting gases in the connector 3 to
pass therethrough. The filter member 51, preferably, has a
surface treated to be hydrophobic or is a hydrophobic
membrane.

Examples of the material constituting the hydrophobic
membrane include polytetrafluoroethylene (PTFE),
tetrafluoroethylene-hexafluoropropylene copolymer (FEP),
tetrafluorocethylene-perfluoroalkyl vinyl ether copolymer
(PFA), polychlorotriflucroethylene (PCTFE), polyvinylidene
fluoride (PVDF), ethylene-tetrafluorcethylene copolymer
(ETFE), ethylene-chlorotrifluoroethylene copolymer (ECTFE),
and polypropylene (PP). Any of these materilals which 1s
made porous by such a method as drawing, micro phase
separation, eléctron beam etching, sintering, argon plasma

particle treatment, etc. is preferably used for the filter
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5 filter nenber 51 with a hydrophobic material. The

cap nenber 52 is conprised of a tubular body. The cap
menber 52 is fitted on the aperture portion 316. In
addition, the cap nenber 52 is provided at its inner

peri pheral portion wth a stepped portion (enl arged

di ameter 10 portion) 521 which is locally enlarged in

i nner dianeter. An edge portion of the filter nmenber

51 is disposed (fitted) in the stepped portion 521.
Suchemb&Or¥ii guration of the cap nenber 52 ensures

that the filter nmenber 51 is securely fixed to the

aper t ur elrp@diivhoB,] GHehmetigdd tfiver ¢hp hewdieren®? of Ihakimg the
the nedi cal apparatus 1, a bubble may flow into the

mi x PREEaSA MHgEoDEokifydshBet \RatH IoHdaF Lyl biGed. Examples
mat eLi an h | utin he t.inme of
nlx?%dag%gpgpoa f%é&udé &lgféqéﬁj %tcogE%ﬁg;ﬁggbﬁgrface of the
reneyerdhachubb! 1 Raftar 8 dihobWt RatdisiJii xed

l'iquid. Exanples of the debubbling nethod 20 include a

met hod |'11hev\haphmemlre:t I5e mgrmbmmemhefeatMulaedb@m The
apparatus 1 in the state as shown in FIG 7 is so

or i Eﬁ? é‘tF"tq‘?ﬁt 321 by fe‘e@éﬁﬁl @n thec aRpEFLER ePCf}'GﬁPPoﬁl(’SlBI“

of t ran flow 39|s di ically
e S5 TRRREE IoR e, gt kR A AYSEIREE | e
g@ﬁipﬁwﬂaagﬁozéio%wﬁhpy eASpBrifoit! fen1hPGea aiameter
bublelnthe m Xi ng syringe Cis urged to pass
t hr polghdmalszpowmicm iaf lbd;‘lﬂllh |e|ndaf:g@av irpannagedneter.
which is located on the proxinmal side relative to 32
theA%wqa?dppg‘all%mﬁ ithe Sakt%atetnheﬁ $hrisughsppged (fitted)
he branch .f | ow passa

i nd 314
y i?n{rlteﬁlag:egsraérpct g:ioBe ’éf"]fl ? é.guﬁaié qnhg g%he cap
f ' | ﬁ&ﬁbeffe Fhe En?%res-rmﬁ%t the tﬂ@.t@%dfngﬁﬂ)ezaﬁﬁaﬁ.gt Hécl.ilrely

particul arly,
fixed to the aperture portion 316 through the cap member 52.

In the medical apparatus 1, a bubble may flow into the
mixing syringe 2C together with the radiopaque material and
the diluting liquid at the time of the mixing operation (see
FIG. 3). It is desirable to remove the bubble before dosing
with the mixed liquid. Examples of the debubbling method
include a method in which, in the condition where the
medical apparatus 1 in the state as shown in FIG. 7 is so
oriented that, for example, the aperture portion 316 of the
branch flow passage 39 is directed vertically up, the
plunger 24 (the pushing aid member 26) of the mixing syringe
2C is pushed. As a result, the bubble in the mixing syringe
2C is urged to pass through that portion of the third flow

passage 38 which is located on the proximal side relative to
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5 cylindrical portion 314 and the branch fl ow passage
39 and the filter nenber 51 constitute a debubbling
nmeans 5 for renoving bubbles. As shown in FIGS. 6 to
8, the cock 6 as a flow passage opening/closing neans
for selecting the opening/closgpg of 10 the third

fl ow passage 38 and the branch fl ow passage 39 is

di sposed in the cylindrical portion 314 of the third
flow passage 38. Incidentally, in the follow ng

desGhiePhi Pinadi¥al FORVEAIN 81GCaRd HRSCHhPbAGD tHeh8Y1indrical
portion of the third flow passage 38 which is on the

pr oxioireliosi &bt raaldathe ebtamchheldp madsiagdr 32alimpahtisoprder to
314 will also be referred to as "proximal-side flow
pasdageeguely Zemovedtvigothpofiibien MemPeR| 34 1 ow

passage 38 which is on . the distal, side relati 0

the cyl i ﬁld??'cﬁn 5th'f'%% 42RPP YIS & ’bBa‘?gjifcél\rir%er&g{t othe
as oyHihal oSl dRrihoN PASREetB8drantd F16y GRHsalel 99 and
conprised of a'trunk portion 61, a base portion 62,

and thel e¥Etethemdee 1 Gonstiante G .debabblinmimepast bofor
61 is cylindrical (columar) in shape, and is

t ur Fgppyingseyttdgs(fitted) in the cylindrical portion

addi 1§ onapo G BFogie Shebai he FPRRGS 19 i IpHcPassage

addi ti on;

b B Spasf O o 5 b it o

pr ovihdedhi herEiow phidadd @@ pASSHEYE Drigpak SAYRS passage 39 is

(holes)) 612, 613 and 614 which correspond

r esfdeppeedyin dhet RElindniicadl Petbior 33 phsHydhdsd, £low

tpggg%gtaglg_i%ge%%elﬁjgc#né:%gi%ﬁgfn Bt%% %legrpi%gbrdggggigilzioovx\{, for
convenience of description, that portion of the third flow
passage 38 which is on the proximal side relative to the
cylindrical portion 314 will also be referred to as
"proximal-side flow passage 381," and that portion of the
third flow passage 38 which is on the distal side relative
to the cylindrical portion 314 will also be referred to as
"distal-side flow passage 382."

The cock 6 is comprised of a trunk portion 61, a base

portion 62, and a lever 63 {(see FIGS. 1 and 6).

The trunk portion 61 is cylindrical (columnar) in shape,
and is turnably inserted (fitted) in the cylindrical portion
314 in a gas-tight or liquid-tight manner. In addition, an
outer peripheral surface 611 of the trunk portion 61 is

smooth.

As shown in FIG. 6 (and FIGS. 7 and 8, also), the trunk
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5 a T-shaped formas a whole. Specifically, the three
flow passages 612, 613 and 614 extending in radi al
directions of the trunk portion 61 at angul ar
intervals of 90 are so fornmed as to conmunicate with
one another at an internediatezzpart of the trunk
portion 61. In addition, the flow 10 passages 612 to
614 are opened at the outer peripheral surface 611 of
the trunk portion 61. At an end part on the viewer's
Si dg,dr216h G1 L PprbPLaed riHdceRa i@ fGbw bidsdtrse (passages
portion (lever support portion) 62 larger than the
t runthopesy ) osuHl 616 &ndSE 45 @btichncersrebpofidryarbectively to
preferably as one bodi/ with the trunk portion 61. Th

¢

| e
basd&hsoprpsimey sidei flonpassage 38! hdhgdisprisetldg flov
the end portion on.the vi 's side in Fl f..t

cyl iRRFSRE I3%)%)ﬁqdoﬁh§rlllﬂ’f°@m§%8wi?snsaéleeég %%né&f,h 8fe 1n
the §%5-%hggé&'ﬂ}m6%s has,2f fF 0f86ti8d cREIF S 9181 tn2& £low
and 623 projected respectively in the sane directions

as tgwsheesesll rsact andss (e etenddny igi redtabrbiregtions of
the fl ow passages 612, 613 and 614. This permts

vi sudle ¢onfikrpanttiion 61 ahangiudatt inarvedswht 3t REe SO

fl ow passages 612, 613 and 614 are directed
r espeETIedely, B7 (FOIBUBLRR S ks Ohe SAEFSE AT | aapteRmeatate

contirma

of whgrt"%%”@ﬂégélx%%ﬁdpofm tgd1onsPfaga 16K OXindRle1 64 de

flo assage , the distal-side fl ow passage 382
and gdsdgeansin floowipaspagmen@d 84 tht ouler opexipheral
peri phery of the base portion 62, the |lever 63

ext entdifiageafdil priojtdet Epgnk (Poritdodi $ction reverse to
the fl ow_passage 613 is faqrned,

with theM5ad® PR5hH 82, hthe J‘Iegg’ésé %%?anfﬁslp%gg \%9? %he
trunk portion 61, the base portion (lever support portion)
62 larger than the trunk portion 61 in cross gection is
formed, preferably as one body with the trunk portion 61.
The base portion 62 is in the state of being exposed at the
end portion on the viewer’'s side in FIG. 1 of the
¢ylindrical portion 314.

As shown in FIGS. 1 and 2, the base portion 62 has
projected parts 621, 622 and 623 projected respectively in
the same directions as the formed directions (extending
directions) of the flow passages 612, 613 and 614. This
permits visual confirmation of the directions in which the
flow passages 612, 613 and 614 are directed respectively, in
other words, visual confirmation of the opened/closed
conditions of the proximal-side flow passage 381, the

distal-side flow passage 382 and the branch flow passage 39.
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5 fingers, and a torque is applied thereto, whereby
the cock 6 is turned. Incidentally, the |ever 63 for
performng the turning operation is not limted to
the one that extends in one direction as shown in the
figures; it may be one that 10;gxtends in two
directions, or may be one that resenbles a handle.
Besi des, while the cock 6 is so configured that it can
be turned freely over the range of 360 relative to the

cyl i ndr i Gal L0Ordi0p 30 ik dNBePLRS UlseC PHRELERTY2, tne

this 15 con |gurat mtative. In oth

WOr dSvelrN83 SANHMRAGHET arkkd PR feetph®vilatieWdife@tion reverse
restrictive nmeans (not shown) for limting the

t ur nienghanflev rasgegevels vid dorngd. m@kréb%ﬁrﬁ%@ne body
turned relative to the cylindrical ortlpn 314.

rest¥itey the PRsSthPoFEIoN & eXBRptee b83 W’?@&do‘f’l%
pr o] tei Egree?:sporli%oan%o%ﬁghlsar pflgég}a%ae{r%%ge fag%'r)ﬁr Q:theanck 6

end € cy RarTcal por € base
porti§n1u§gedand whi ch can be engaged with each other.

In addition, the nmaterial constituting the cock 6 is

not part fooldedballyni tee;ldwer 6%afiprt eerfhemiagethe turning
materials as 25 those nentioned above as material for

t he QRATatiey| J'r%wd@rt 2imiteth 49 theeer® NORT 6HEPRT orfs °BP
L1e B9 Tl A AZHE e CABLEN Sncbnd O e
posi d:imadf 14 Nard @Y eEcEBord, bRemspale BrleSthst Jl:éberrlblles a
sane direction as the prOX|naI-S|de fl ow passage 381,

t he heradileh fl ow passage 39 and the distal-side flow
passage Besides, while the cock 6 is so configured that it can
be turned freely over the range of 360° relative to the
cylindrical portion 314 in the present embodiment,lthis

configuration is not limitative. In other words, the
connector 3 may be provided with a restrictive means (not
shown) for limiting the turning angle range over which the
cock 6 can be turned relative to the cylindrical portion 314.
The restrictive means may, for example, be comprised of
projected portions which are formed respectively at an end
part of the cylindrical portion 314 and the base portion 62
and which can be engaged with each other.

In addition, the material constituting the cock 6 is
not particularly limited; for example, the same materials as
those mentioned above as material for the outer cylinder 21
can be used.

Now, operations of the cock 6 will be described below.
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5 382 comuni cate with each other through the flow
passages 613 and 614 forned in the trunk portion 61
of the cock 6, whereas the proxinal-side flow passage
381 is sealed by the outer peripheral surface 611 of
the trunk portion 61, as shomg in FIG 6. Nanely, in
the condition shown in FIG 6 8 (FIG 1), the branch
fl ow passage 39 and the distal-side flow passage 382
are in a communi cating state (opened state), whereas

the pr OX%gaéH Mot ;-'QENI pléls(%gge];.i%élis a9 ; S:n‘pa:"h%}c Ease

state (closed state n thrs condition, Iiqul ow

f r oRinelrBetiRe PdsiRliohi 82 fHeOWePas e L3%hel Boék té@s set in
di stal -side flow 15 passage 382 is inhibited, so that

t he tnex Fage opigrexttiion ganthebprpeifiakrrde Bbew dessapn 381,
the case where the |l ever 63 of the cock 6 is rotated

by 18¢ Prameh Hd-o¥oRaFEIYh halA the digtal-sidp flow passage

proxjnal -side. fl.ow, S b C

e SeTe b dar AR RE B SBhed hdiEn ERET R Bilppaces
fl ow1naanaoess Ebemedndn 6 ft@GAR pdrtiblesiraknaoebirMe,
61 of the cock 6, whereas the distal-side flow

passdgeed82ths mozindlbyidehélowuparsager Bpheislseadefiabe the
611 of the trunk portion 61, as_ shown in FIG 7.
NanelyFeri pexirhergdd FErErres §dhnof nthyy grupk pergipe 61, as

pr oxsihrcr)g’;lé%i,l de | gw %a?‘nsﬁa?[.%ﬁi 8L %g%;gfgf”éna%%ﬁwy 91¥Vhrém. 6

n
passag arein‘a co cating whereas

di st@rg. sifle dHOWraash w3 Bdsbsgd B2 abAUEnOfd1sthat 81de
In addition, 36 in this condition, the

abovE.omenésoasd debabbl ima copmanicrtingastbte (opened state),
performed. Further, in the case where the |ever 63 of

t he WB6ER2S the Nrorabal-TidscK}PEPLaRFage PROME H@ a shut-off

Cor”ﬂﬁakgn(éfgéghis%aﬁé§% In this condition, ligquid flow from
the proximal-side flow passage 38l intc the distal-side flow
passage 382 1s inhibited, so that the mixing operation can
be performed.

Besides, in the case where the lever 63 of the cock 6
is rotated by 180° from the condition shown in FIG. 1, the
proximal-side flow passage 381 and the branch flow passage
39 communicate with each other through the flow passages 612
and 613 formed in the trunk portion 61 of the cock 6,
whereas the distal-side flow passage 382 is sealed by the
outer peripheral surface 611 of the trunk portion 61, as
shown in FIG. 7. HNamely, in the condition shown in FIG. 7,
the proximal-side flow passage 381 and the branch flow
passage 39 are in a communicating state, whereas the distal-

side flow passage 382 is in a shut-off state. 1In addition,
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5 7, the proximal-side flow passage 381 and the

di stal -side fl ow passage 382 conmmunicate with each

ot her through the flow passages 612 and 614 formed in
the trunk portion 61 of the cock 6, whereas the

branch fl ow passage 39 is seal by the outer

peri pheral surface 611 of the frunk portion 61, as 10
shown in FIG 8. Nanely, in the condition shown in

FIG 8, the proximl-side flow passage 381 and the

di stal -.si.de fl as e..3 re,i ' [

Stats e eandthadiil ERGRot R ReRei Sl BTG (Mlration
shuteHf heShatforddy.addition, in this condition, a

di schargi ng operation for discharging the 15 m xed

|'iquid, muxedern dchehni xagw wprengke 2AGver &3t o€ the cock 6
di scharge port 312. Thus, in the nedical apparatus 1,

by tifr Fokgtefeckyivige by RO’ of&APNERR ISE%AGIBE T dp FIG.

the proximal -sjde fl.aw _pass 1,.ihe distal-side,_.

flo ‘p%ﬁ‘gaﬁg‘jﬁ%ﬁaeldﬁ&gf’ hjéP ST %’%Ea% ?‘f%ﬁ%&aégég‘?%chﬁ“
be Sfﬂd%pbggsﬁﬁecgﬁa cefimudtht el REERT Q4 othk8UtKrddgdEhe
can be permtied/inhibited easily and reliably.
Accafiwv@physatée €1oCckn8 dunciorond s tre trunk portion 61 of

openi ng/ cl osing neans for openin%/closing each of the

di stihe siogk f| ovhensassihe Wepchnflewansagens? | bivsealed by

passgge 39. 25 w, _a.met hod of . usi t he _nedica

Bopeith guter, prrinfierdyaEirtie, 1l oh tnd ForF o ign o1 o

medi Galwn@RRaFRE Uss .1 N&nél@le: eaAnghd | had €108 WL BnFFfs. s,
y

1 is prepared. Specifically, the nedical apparatus 1

i S ptiepaprosinal vhideh fllbe pagsaigesysi ngel 2hefl i sl - sdidehflow
a radi opaque material, the second syringe 2B filled
Wi t IpassdigeuBPRgaTe dii @, camerndisatind $ipteyr WheeeasC et Rranch

the flow passage 3% is in a shut-off state. In addition, in

this condition, a discharging operation for discharging the
mixéd liquid, mixed in the mixing syringe 2C, via the
discharge port 312.

Thus, in the medical apparatus 1, by turning the cock 6,
the opening/closing of each of the proximal-side flow
passage 381, the distal-side flow passage 382 and the branch
flow passage 39 can be selected as desired, and, therefore,
liquid flows can be permitted/inhiblted easily and reliably.
Accordingly, the cock 6 functions as an opening/closing
means for opening/closing each of the distal-side flow
passage 382 and the branch flow passage 39.

Now, a method of using the medical apparatus 1 will be
described below.

{1] First, the medical apparatus 1 in the condition



5 gasket 23 abutting on the bottom portion 211 of the
outer cylinder 21 are connected through the connector
3. Incidentally, in the nedical apparatus 1, the cock
6 isin the condition showmn in FIG 6. [2] Next, the
medi cal apparatus 1 (the connegtor 3) is 10 connected
t hrough the | ock nenber 35 to a connector disposed at
an end portion of a tube connected to a patient. [3]
Subsequently, for exanple, the first syringe 2A is

gri by_t left_han d the yring B.J
gri%%% nb%nt e'rﬁg%? é%éhféa%ﬁt |%§i§§?%%3§ g%ﬁdﬁ?%ﬁﬁéf
t he abpaphtger 24 pebpdAda fiin whishMMOE126¢ | SydgReda filled
with the thunb o? t%e | eft hand, and the plunger 24

of twig¢hsecoadicpaquageatBals phehesbonidt bytingd EBnifidled
the right hand. In_other words, the m xing operation

s cBiBuRt HIUTABT 1i@EtA + andhEhe hHTing UEIRER O LD the
s 20 dgedi UL UL AL pLERRRCLINGLY 20 CAUSES Earor

0 e mxXing syrin quids

havidyd shhewesh tHer ebinddisla theoa@s kdle 3nhdbidie 3m xing

syringe 2C in the proximal direction, whereby the two

| i quingddentaklaf,eliy hheetkdiical appdratisel, i thd eckpéaces in
defined by the gasket 23 and the outer cylinder 21, as
25 &B6veonghEiamenowt nimddGri n, air having fl owed

t herein yj t he di.scharge_port 312 is.secure

 nhi bi telit]r S&RFr ﬁ%aed?a%? HERPan %BSthe&preoﬁ’ﬁ%?‘-’%‘?%e” is
10 flowoRageree B3RbughOrdd alockNRemSer MsXikBYa Morddd@tor disposed

radi opaque material with the diluting liquid can be

per fatr ardend rportdbh adit ya amtbesabmbacteddtol a gdrd ensise

where a bubble is present in the mxing syringe 2C

after thé3bufpbye@ienidgdefer M WP lgaotie Sirst syringe 2A is

gripped by the left hand, and the second syringe 2B is
gripped by the right hand. In this gripped condition, the

15 plunger 24 of the first syringe 2A is pushed with the tThumb
of the left hand, and the plunger 24 of the second syringe
2B is pushed with the thumb of the right hand. In other
words, the mixing operation is conducted. As a result, the
radiopaque material and the diluting liquid are respectively

20 caused to flow into the mixing syringe 2C. The two liquids
thus having flowed therein push the gasket 23 in the mixing
syringe 2C iﬁ the proximal direction, whereby the two
liquids are safely mixed with each other in the space
defined by the gasket 23 and the outer cylinder 21, as

25 above-mentioned. In addition, air having flowed therein via
the discharge port 312 is securely inhibited from flowing

further into the proximal-side flow passage 381, so that the
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5 of the radi opaque material and the diluting liquid
into the mxing syringe 2Cis conpleted (the condition
shown in FIG 2), the cock 6 is set into the state
shown in FIG 7, whereby the debubbling operation is
conducted, as above- mentioned,gln carrying out this
operation, also, like in 10 [Bf above, the air having
flowed therein through the discharger port 312 is
securely prevented fromflowing further into the

proxjJml - side fl e t e i

St avkiBpo; b e SoRBEERAe mitbps BE daiRl chBlas Rleing S1quts
the guisbiengesd dindBMR6Ee 26 1i%baL! acdiaheoyl he 15

pl unger 24 of the mxing syringe 2C through the |ink
menber 28] adnabbe ecamntwhemeda bBiubdleals epresemd dockh®

is set into the state shown in FIG 8. [6]

SubduEgiest FYringse 2pudhtery thied SR 02 8T fe LI Rided; gmounts
t he er_24 of th ] .xi.1ng rj I ,

20 p%r 1& glr & e gI ‘lgaqﬁ%laia | ggﬁa#lgigﬁd&%o%!é?%%ﬂﬁ%ﬁhgo the

r esUliwi nhh8yFingRd 2bi 981 Ebnipd edbaCPEHOREGnHE 004 Nhown 1n FIG.
di scharge port 312, and the patient is safely dosed

wi t e )t.hehei aeck |6 qei set s thenstdie whdwoaln &isar Jt us

1, each of the first syringe 2A, the second syringe 2B

and vheFehvxthry deprbhEn@ operagtian pigcopingEed y as above-

connected to the connector 3. .Therefor t
i gec e oF SRR guF; i PpRREioma ey e tn
di | uqd_ Nabbi8Vithd BifNRavafP Rdon¥d | 11i8edB E@Fodlh the
supplied 39 into the mxing syringe 2Cin a sterile
mannkrschAeger hargl $12 idesdacadicdpaoreeremmbdr fodm iicdwiihg

diluting liquid thus supplied can be m xed with each
ot hefudhee| inhdheePrapinal-sddaotiay assege i §§ that the

oDersatteir(i)L ecsa .':1tbee o@egxg rn‘?:gedb )j.iquid can be maintained.

{5] Next, the pushing aid member 26 is attached to the
plunger 24 of the mixing syringe 2C through the link member
25 as above-mentioned. Thereafter, the cock 6 is set into
the state shown in FIG. 8.

[6] Subsequently, the pushing aid member 26 attached
to the plunger 24 of the mixing syringe 2C is pushed, to
perform a mixed liquid discharging operation. As a result,
the mixed liguid is discharged from the discharge port 312,
and the patient is safely dosed with the mixed liquid.

Thus, in the medical apparatus 1, each of the first
syringe 2A, the second syringe 2B and the mixing syringe 2C
is preliminarily connected to the connector 3. Therefore,
the radiopague material in the first syringe 2A and the

diluting liguid in the second syringe 2B can be supplied
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5 the respective pushing operations on the plungers 24

of the first syringe 2A and the second syringe 2B;
therefore, the mxing operation is an easy operation.

In other words, the nedical apparatus 1 is excellent

in operability at the time of34he m xing operation.

10 Besides, during the m xing operation, the sterile
state inside the connector 3 can be maintai ned, ow ng

to the sinple operation of manipul ating the cock 6.
Congegue i e Ladi pPaguen MRt fdAl1eAREnhEL. Accordingly,
dilupgﬁgp$+éﬁ?ﬂhgaﬁ§ge %?xed nvvith each other safely

and vhel 2 dpagh® hateelil iaan, the dillhtaboviiqued tthes

time of the mxing operation, the plungers 24 of the

fir spsytédgmn Reanixeheovitbeeari chperngefoly &7d padirhly-
so as to supply the radi gpaque nmaterial_and th

di | uting™®i %fiPHtot??nyﬁﬁﬁggnEP%ﬁﬁﬁiﬁﬁecaﬁgbe péformed by
respectivelvy.. .l Satidhd 3h 2RV rsh@4 of the
ting%ﬁfrﬁfp%%ﬁgﬁ% gpgg{%$ﬁ§#%tfon, t he nixié%ffgﬁﬁ nge 2C

i s fdiblsedsybidhe Reanddiepaauendaiyiinge 2B therefore, the
diluting ITquid, without pulling the plunger 24 of

t he Miihpgopardtige 2€. abietsy pheratiior-nglhs Pthagewokds s the
filled wwth the radi opague materjal and he di |yt :

| i quiedigpl heRRAGRNEOL nihEXEepLrrT nft GREFa Fg’h‘iy 54 thY time
si mul eous_suct i iquids fromboth the first
syrfﬁ%%ﬂezﬁ3ﬁﬁ% fﬁ%gggégkd syringe 2B i s obviated, so

that it pesf@sy, du@iRgNEK&®Imikhrghdmiditaen| atheo srkeribe state
radi opaque material and 40 the diluting |iquid.

Fur theridet bies acarmecibera3 ocare baheainiained, dewine For she
dose the patient with, for exa

| i quetepleerpeTAtIPN ATt n@nss@eaﬁg‘ﬁéim‘i%ls%? 2t fepteaiheay,
dOSi{H£\¥a Eogaque material and the diluting liquid can be mixed
with each other safely and reliably.

In addition, in [3] above, at the time of the mixing
operation, the plungers 24 of the first syringe 2A and the
second syringe 2B are pushed so as to supply the radiopaque
material and the diluting liquid into the mixing syringe 2C,
respectively. In other words, in [3] above, at the time of
the mixing operation, the mixing syringe 2C is filled with
the radiopague material and the diluting liquid, without
pulling the plunger 24 of the mixing syringe 2C. Since the
mixing syringe 2C is filled with the radiopaque material and
the diluting liguid without performing a pulling operation,
simultaneous suction of liquids from both the first syringe
22 and the second syringe 2B is obviated, so that it is easy

to control the blending ratio of the radiopaque material and
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5 predeterm ned anmount of the mxed liquid in [6]
above. In such a case, the plunger 24 of the m xing
syringe 2Cis fixed to the outer cylinder 21 by the
above-nentioned position fixing mechanism10. In this
fixed condition, the plunger 24 of the second syringe
2B is pushed. As a result, 10 e patient is dosed
only with the diluting liquid fromthe second syringe
2B, without being dosed with the mxed liquid from

the m xi_.ng syringe . <Second Enbodinment> FIG 9 is a
perstﬁgcflf"g%tilff%\ﬂl Gflgg‘ m xing syringe in a 15 nedi cal

appar at ug, £S660NG LarbogiyRAl ) 2560 HieRE 1P {d@esired to

present 1 nvention. Now, referring to this figure, a

SeC s e FRO dh AR tofi th h&E o dikamblappaigt tise atidmtdhggliquid
to the present invention wll be described bel ow The
f ol Izemasnginesty ithei spcond |sysénge Temfdeegdepin@ith a

di fference fromthe abov }ngc i b gﬁneggo i t,...an
¥ . i ! . I

o CPRPEFBFELTAY RBUGEAE Poni 5eY dHSVR o T | (o hgoove. 1o
om td L4 angs%r gfh%nﬁallg LIERE {1fe ttﬁ@:iﬁ?”@yﬁ&gﬁhgc is
above-""descri be i Fst enbodi nent, except for the
confidigéaatb omhdfoutde EfEindexi DY By riteg@bolra-memidoneg
syringe 2D shown in FIG 9, a plunger 24 is
pr elfowiinaoh | §ipimey mdebawianh 18- pdnl ithgs opbred icopdition, the
preventive 41 nenber 7. The Eullkg? 0 era%ién result
pr eRIMEeE Abftferth? PECINY SYBFBYR r?’é'p BHSBRr aff o BF5O-
pul lﬂt} L0Se Rl UNOGLs84 S QMe1PHECHEL IAG MR 1fiia from the
opera i 6R 18 about to be carried out. The pul 1 ng
Opergddodd BYBMESH 286 WEHHRIt belfig CAUEPd wtdh the mixed liquid

from the mixing syringe 2C.

<Second Embodiment)

FIG. 9 is a perspective view of a mixing syringe in a
medical apparatus (second embodiment) according to the
present invention.

Now, referring to this figure, a second embodiment of
the medlcal apparatus according to the present invention
will be described below. The following description will be
centered on the difference from the above-described
embodiment, and descriptions of the same items as above will
be omitted.

The present embodiment is the same as the above-
described first embodiment, except for the configuration of
the mixing syringe.

In a mixing syringe 2D shown in FIG. 9, a plunger 24 is

preliminarily provided with a pulling operation preventive
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5 of a disk-1ike body portion 71, and four projected
portions 72 projectedly forned at one face of the
body portion 71. The outer dianmeter of the body
portion 71 is set to be |l|arger than the outer
dianeter of a flange portion 242. The projected
portions 72 are arranged at positions 10
correspondi ng respectively to holes 243 in the flange
portion 242 of the plunger 24. In addition, the

pr ij%?n‘ine d 202%&{% Eéul?ﬁn%z %?J Igg%/ for{a ﬂr%prg%fzn‘é\?éll lmieglg H:) 3‘? 'dﬁes 3 for

e
shape. "Eac proj ed portitons S p

at igreveAdiR@rdn \Mptabaaib@mfag?agﬂiﬁg ARt Blufges 282 Erod5
enlarged in outer diameter. This prevents the pulling

operoaicu@nipy exhant the omededrion isoabodnmtngbefdarried out.
plunger 24. In the pulling operation preventive
menber 7Thetpullisl crexdiiongREaYeRLve Rambeh|ledifegomprised

portions C slide respectively.in the holes 243 ..
or 0% AL PReTPrea oty RITtiaR 30" A ol RoPcafgeortions
the BULEL HEcORANAEL PR PTRY BREI ¥8ce BETREE HBody fHreRBses: .
with a play in relation to the flange portion 24.

| nci dent @hé youtidiec daaoendr @f phaybddt pokejowf7lt Hes set to be
pul i ng operation preventive nmenber 7 is not

par thie&gpar than Ade| puterdilapgitesxahpt £1ange RaRider 842-

pl ay (st& kg%Fii; %r'fer h%é nﬁg | ess than 20 mm ngie

preferab 66 g45¢ 5Sn%ﬂ§¥ﬁ St hé MEUIFAPIPP AT FE T ons

acc i dirggnbRaid r@&?é@ﬁvei% +t8MROHA®NS, iRt @1khGE

of the mXing operation, even if the pulling

opempatritatn P2 £y &ft the piyer Z4is pulled in the

proxi mal direction in an attenpt to pull the plunger

24 of the M@(’?tﬁgnsyFquflg@%@?tﬁﬁ@%ﬂmpﬁg']%m haWe a long

reventi,v .

b (cy inSrical) shape. Each of the projected portions 525 is
provided at its end part with an enlarged diameter part 721
enlarged in outer diameter. This prevents the pulling
operation preventive member 7 from coming off the plunger 24.

In the pulling operation preventive member 7 with such
a configuration, the projected portions 72 can slide
respectively in the holes 243 formed in the flange portion
242, In other words, the pulling operation preventive
member 7 is disposed with a play in relation to the flange
portion 24.

Incidentally, the amount of play (stroke) of the
pulling operation preventive member 7 is not particularly
limited; for example, the amount of play (stroke) is

preferably not less than 20 mm, more preferably 30 to 50 mm.

In the medical apparatus 1 according to the present
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5 menber 7 sinply is separated fromthe plunger 24
(the flange portion 242). As a result, only the

pul ling operation preventive nmenber 7 is pulled, and
the plunger 24 is prevented from being pull ed.
Therefore, an operation for pylLling the plunger 24 of
the m xing syringe 2D can be 10 stopped in the course
of the operation. Incidentally, even in the present
enbodi nent, al so, the operation of pushing the

pl unger .24 _can Qe r i.h_t . LNy

Phe TriestiefBoatnihE Lhde™ se) #E-uRbuReRREREE. Fghlee oo
10 ign1aAngXepOHad cRepSERSit MR Mbm¥e®T7 AsCHANEL Gin tha

a medi cal apparatus (third enbodi ment) according to

t he pusesmebt diracenbnotn ddowattembervo myplilothéi plyrigpar @4 of
a third enbodi nent of the nedical apparatus accordin

to tHe pleientsYripgat 2Bn theo PRLLENG CREEEELPD RFPETHY

The foll ow ng, description wll cent

di ff"éef“é’r"?f\g’fgjé“rﬁ h&® aBeRET ées?crf? %d%e%ggggr%n%‘g?tgﬁdﬂange
desGidRubANS4Hf. RS SAWu1kCMBn AP tM0¥R11Md lopR@ation
omtted. The present enbodinent Is the sanme as the
abovierezentese mdmpa@rf 7r $¢ mritied mrend ,thex pdphoénr24 is
difference in the configuration of the connector. In

a cOTPYenspd 3frathbeAng nPRiGd -10Therefore: anapezAtagn for

Do ialat nd ATASAL Y 2L P R HASRa AE o, e

NMeansy SMeaSifChd RBurEQNEEGiHeNGpiBM Hn3A On the side

of the first tubular body 32a and the connecti ng

means 8AIapiddreradilge efen him theopdesent embodiment, also, the
operation of pushing the plunger 24 can be performed in the
game manner as in the first embodiment above.
<Third Embodiment)

FIG. 10 is an exploded perspective view of a connector
in a medical apparatus {(third embodiment) according to the
present invention.

Now, referring to this figure, a third embodiment of
the medical apparatus according to the present invention
will be described below. The following description will be
centered on the difference from the above-described
embodiments, and descriptions of the same items as above
will be omitted.

The present embodiment is the same as the above-
described first embodiment, except for difference in the
configuration of the connector.

In a connector 3A shown in FIG. 10, a first tubular
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5 tubul ar body 32b are the sane in configuration, the
connecti ng neans 8A on the side of the first tubul ar

body 32a will be representatively described bel ow.

The connecting neans 8A is conprised of a connecting

pi pe 322 which is forned as ong. body with an end

portion on 10 the base portion 31 side of the first

t ubul ar body 32a and which comuni cates with the first
tubul ar body 32a, a Iock menber 81 rotatably
Squoord&:aS%gPﬁlt %e%(égne ! pgog’ zedairg &ach ¢ é:nected to

pl at®: Fon proj € roman e

por t] @RAsRf per-Side 3RokRriigh f20 Egﬁﬁleéﬁntgh RehASE8NOr ELf¥e the
31. 15 When the first tubular body 32a is connected to

t he connset Py tne@ns38A éhethzoshdetohghe Ferdf2tulsilar body
inserted in the side hole 317, and its outer
per i%@ﬁ’elaaﬁ the fapnaeptikes Meang B8R ooR dde Ritdh ehethensepond

r u of the side O Th | ock
ertPeaEE; Sotn, i 858 B 38, IorereieirRarT Lare
”em}.%'nne@gfn%ﬁn&'h%v bHleth WHd s3ab 68R tieS ShLEWE f&{&{ﬁ.rar body
| ock scre at its 1 nner peripheral surface.
| ockse el ®l dfepsesbAtdenmlle desemitdl betoew engaged
with the flange portion 318 when the first tubul ar
body 32aThe oBnesitAegt®erno 8hhiés rEwrEeeti 8h @1cowctln9

th { 8A wj th ]
the P2 A, 18087k Hnao b RO LR BORE O FPTEFER on

%nﬂsg{af}%f@o&aaahysm e kfdi AridtIRupIRRR¥ody 32a and

|nCI ent a for securel y mal nt al ni ng t he connéct ed

condidiichncommén foatekewige rima 8lisandniarf bafyesza, a lock

portion 318 may be fixed with an adhesive (be

adhereaippr 81 rotatably supported on the connecting pipe 322,
and a plate-like flange portion 318 projected from an edge
portion of a side hole 317 formed in the base portion 31.

When the first tubular body 32a is connected to the
base portion 31, the connecting pipe 322 is inserted in the
side hole 317, and its outer peripheral surface makes firm
contact with the inner peripheral surface of the side hole
317.

The lock member 81 is comprised of a bottomed
cylindrical member, and is provided with a female screw
(Luer lock screw) 811 at its inner peripheral surface. The
lock member 81 has its female screw 8l1 screw engaged with
the flange portion 318 when the first tubular body 32a is
connected to the base portion 31.

By the connecting means 8A with such a configuration,

the first tubular body 32a and the base portion 31 are
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5 1n addition, the base portion 31 is cut up at an
internmedi ate | ocation, specifically, at a | ocation on
the proximal side of and in the vicinity of a
cylindrical portion 314, and the cut-up portions are
connected together by a connegting neans 8B. 10 The
connecting neans 8B is conprised of a connecting pipe
383 comunicating with a proximal-side fl ow passage

381, a lock nenber 82 rotatably supported on the

conpect | pipe. .+ and | ate-11i e r 4.
S0 DAL B apt s 1n° L Bkt Sl NG Cr ety

forped ddbuReyCrbindiingal 4% RMheoBedldondtebnt Nehe female
proxi mal -si de fl ow passage 381 and a distal- side flow

passergw 332 and timridengd portdach3@Bheay hehdixed with an
connecting pipe 383 is inserted in the side hole 319,
andadpesivie, (e pER¢RREral surface makes firm contact

with the 20 .i.nner peri I Jface,of t [,d e
3109. Thgni e g%ésth?gg%gc%%pﬁﬁogeglois a&%ot%k)o%é

cyl § R i1 B TREEat ] bfedd 0)\Had8€, Wat ha AdcaEBLE on the
screw (Luer lock screw) (not shown) at its inner

per ppbreingll sddef af eandTHe toekvindmidey 82 dhawylindricail e
screw put in 25 screw engagenent with the fl ange
por PPBFLa 3 ldheAnd Hehe EP%XFMQ@ii&QSf % %Sg%‘i Sgpgether

and, t he di st al igi de fl ogB passage 382 are connected to
eachY of P ReLE10E MS0E E8hnecti ng neans 8B with such a

confi Qur'ﬁ';é Q:_Bnn&g*@irﬁf meafB! 8 i e hhngi Had T304 38dnadtding
the distal-side flow passage 382 are connected

r el paipé y38 N comhifglcakinag it tirem meroximbb e bdnttllowy pagoage 381,
securely mai ntaining the connected .
a lock member 82 rotatably supported on the connecting pipe
383, and a plate-like flange portion 310 projected from an
edge portion of a side hole 319 formed in the cylindrical
portion 314.

When the proximal-side flow passage 381 and a distal-
side flow passage 382 are connected to each other, the
connecting pipe 383 is inserted in the side hole 319, and
its outer peripheral surface makes firm contact with the
inner peripheral surface of the side hole 319.

The lock member 82 is comprised of a bottomed
cylindrical member, and is provided with a female screw
(Luer lock screw) (not shown) at its inner peripheral
surface. The lock member 82 has its female screw put in
screw engagement with the flange portion 310 when the

proximal-side flow passage 381 and the distal-side flow

passage 382 are connected to each other.



5 condition, the female screw and the flange portion
310 may be fixed wth an adhesive (be adhered). Wth
the connector 3A thus conprised nainly of the four
conponent parts, the connector 3A can be produced nore
easily, as conpared with the case where it is
integrally 10 nol ded, for exanple. <Fourth

Enmbodi nent> FIG 11 is a perspective view of a

connect or in a nedical apparatus (fourth enmbodi ment)

di n
accordi gur eﬁgnngour f‘gﬁtnerhrggeéﬁ A ;§GWCOB§ES{1£&9§J :

to this odi mrent of the nedi cal

appanat poaea-didd £1ow PAsPAGS THL landetlid Aistaillbide £low
described bel ow. The followi ng description will be
cenpessdgorddzherdi ¢dravemied febiatlye iabsvEladdciti-ghl manner.

enbodi nents, and descriptions of the sa itens
DOV BCL SR T hEOB HTEELY TRRLNHAIIIRE B ST RERFS s

5 t hecgﬁgftflo% t Il?xeaPQﬁ{ﬁe gg%&&r' Con1{}f r%&aﬁé@%ﬁggh 310 may

excep rence In Iguration of the

CONBRCEDkea WAtR SRNAEIHsAke3BrshaMeded)Fl G 11, a cock
6 is 25 disposed at a joint portion 313. By turning

t he cockWfth ithe tenpeagwirthBa thuestoapirised nMagnlyxafpike four
a condition where each of a first flow passage 36 and

a sECBRENSNONAFAEsathe FPIREC D MMM LaPBPRIN GG P HR
t portion 313 flg
1o BogRopy ' c3hPabla Qe Hflo{ Ul WRZENEE 45 Meblrdny

ep OX|na the con tlon
10 showd1hBa Fléar Lldmpd. @ condltlon where the rom; in

the third fIOM/passage 38 is secured over the range
f r oRFourth Embodiment)

FIG. 11 is a perspective view of a connector in a
medical apparatus (fourth embodiment) according to the
present invention.

Now, referring to this figure, a fourth embodiment of
the medical apparatus according to the present invention
will be described below. The following description will be
centered on the difference from the above-described
embodiments, and descriptions of the same items as above
will be omitted.

The present embodiment is the same as the above-
described first embodiment, except for difference 1n the
configuration of the connector.

In a connector 3B shown in FIG. 11, a cock 6 1is
disposed at a joint portion 313. By turning the cock 6, it
is possible to establish, for example, a condition where

each of a first flow passage 36 and a second flow passage 37




5 a mxing syringe 2Cto a discharge port 312. In the
former condition, a m xing operation can be perforned
reliably, and, in the latter condition, a discharging
operation can be performed assuredly. Besides, in
each of the conditions, the stgkile condition in the
nmedi cal apparatus 1 is 10 nmaintained. <Fifth

Enmbodi nent> FIG 12 is a perspective view of a
connector in a nedical apparatus (fifth enbodi ment)

aCCOoL il 1 £Qe L echrBiE?tﬁ eftle I {DUQRT 0B 3 P SNV £ réfﬁ{irx‘d”@:tow

to this figure, enbodi nent of the nedlca

appapaisageasg ofiing bortivh Pheshst piroNialli 6Dde VEHdredE (the
descri bed bel ow. The follow ng description will be
centerdd taant $hoval fiheFEhca Xr.onrt Aecisdrdotcvkeihddpe flow

enbodlqgﬁt and descr|§§&ons of the same itens as

abovdh §piyd pdoynPes & e Lpr BLBH%RABBEI ThmiTange from
the 0 r e di n

5 .
except or d|£¢g§gngg F%q%ﬁésgggﬁ§éd%%gt?g% o?ﬁtﬁge former
connagidkiohN & MAXAAGCHPérat@onnenh beé gdr@ormdd FeXiAHy, and,
6 is 25 disposed in each of a joint portion 313 and a

cyl i¥ndrbhealat o wopAiBien, Ehidd sphawgidas ophratieon tcanhhe
used as a blood collection port in

the stem can be
eq%ﬁfggﬂegt aspnreflys o Fesifing. Conrechopt ditq gonditions,
pro e B, 3 5A0E6) | 00 FEARSaERy WbGPakds NG SAT

as t enbodi ment I'S ensures
10 easymgmaamﬁéapn of the connector 3C, in substantially

the same manner as in the third enbodi nent
{Fifth Embodiment)

FIG. 12 is a perspective view of a connector in a
medical apparatus (fifth embodiment) according to the
present invention.

15 Now, referring to this figure, a £fifth embodiment of
the medical apparatus according to the present invention
will be described below. The following description will be
centered on the difference from the above-described
embodiments, and descriptions of the same ltems as above

20 will be omitted.

The present embodiment is the same as the above-
described first embodiment, except for difference in the
configuration of the connector.

In a connector 3C shown in FIG. 12, a cock 6 is

25 disposed in each of a joint portion 313 and a cylindrical
portion 314. This provides the merit that the system can be

used as a blood collection port in an emergency.
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5 above. <Sixth Enbodinment> FIG 13 is a perspective
view of a mxing syringe in a nedical apparatus

(sixth enmbodi nent) according to the present

invention. 10 Now, referring to this figure, a sixth
enbodi ment of the nedical appgratus according to the
present invention wll be described bel ow The

foll owi ng description will be centered on the

di fference from above-descri bed enbodi nents, and
descripti t j a q&gxg sl |og
onitted.B%%i?ﬁé'ﬁggggﬁgﬁg§ é%ﬂ%ﬁe%? I's tdghsgﬁgﬁ5%<¥ﬁ€30ting
abovitearie 38/, | RehH iisSthenbas menthaeXaethef Ghird embodiment
difference in the configuration of the m xing

syr i ahyere .| nTlEiarienenyes yeaayy eroguctionn of ntl Gonm@ctencdC. in
of plate pieces 240 constituting a body portion 241

of aSHakigetadly B¢ Rate MYMEE Al 1Hdh Gﬁiﬁ%emb"dme“t
gradyal ly increasing in wdth along the proximal

direction. This makes it difficult to apply a pulling
oper addix@h ERbbAEmdgHrYNger 24, and, therefore, a

pul ling operation is prevented frombeing applied to

the plum@er B3l imwi pPerspegtiviey viewtelk®@) mixing syringe in a
Consequently, a m xing 25 operation is carried out by

a pURiGaloBRPaRANF 4FpKTR FTDeAineRt b AGTqERLDYG i the

first_syrin d a pushing operation applied to
t he T?ﬁ%ﬁgrggﬁégﬁfa%'second syringe 2B. 48 <Seventh

Embodi e, FhéferkdngSte RSIsSRRGhYE &/ is@WtRf ebs@WRAL No£
enbodi nent of the nedical apparatus according to the

pr esthd mediecal i apparakiow, acafmiingnte tthet presényuirerentiien
sevent h enbodi nment
will be described below. The following description will be
centered on the difference from above-described embodiments,
and descriptions of the same items as above will be omitted.
The present embodiment is the same as the above-
described firgst embodiment, except for difference in the
configuration of the mixing syringe.
In a mixing syringe 2E shown in FIG. 13, each of plate
pieces 240 constituting a body portion 241 of a plunger 24
has a proximal portion 246 gradually increasing in width
along the proximal direction. This makes it difficult to
apply a pulling operation to the plunger 24, and, therefore,
a pulling operation is prevented from being applied to the
plunger 24 unwillingly (by mistake). Consequently, a mixing
operation is carried out by a pushing operation applied to

the plunger 24 of a first syringe 2A and a pushing operation

applied to the plunger 24 of a second syringe 2B,



5 of the nmedical apparatus according to the present
invention wll be described. The follow ng
description will be centered on the difference from

t he above-descri bed enbodi nents, and descriptions of
the same itenms as above w |l Qg omtted. 10 The
present enbodi nent is the sane as the above- descri bed
fourth enbodi nent (see FIG 11), except that a first
vessel for supplying a radi opaque material and a

secol e RClmb o imiRR! Ying a diluting liquid are

different fromthe above-described ones in
confi gur grgon1anis tahaerspddt icleeckew adf/ & fserepth niritoidngent
liquid flowin the direction from a joint portion .
t owerfl thigemelfl semlarappapakes AWEOTBLRI | Forithengresenfuiigvention.
flowin the reverse direction_is dispgsed (contained)
in a capNﬁgrrb’é‘?f%rfBingl hC 2 ifggl'lr%'\pp_ Q%8 eﬁgh o‘?mrhﬁ%é‘lent

5 14, & ftJhreSInFE?%E?f SQYplaradis Va%%%@hlng_':td ShdS Egegénﬂ h@vention

first vesse supplying the radi opaque materi al,
and w196 ende bt Hef t Tive Foah pw iy icescrsptias wile be
second vessel for supplying the diluting liquid. The
fir stendggedfon sthrpiiéferenced txopohrcatnvesfesi¥tiigh a

tube 91._ In addition, the db 2G| t
Lo SWOHICRERNCD HeSRE IR HiIeh s Lo E e LEQRF @R Above

t he fdqnst. _bag. nd the second bag 2G can each be
pro uiclédggygqu%ﬁ?dﬁ'g two flexible sheet nenbers. The 49

10 material Teanptéddit REgbbAtn&cak TREDSMRE as phefaickl-y
a non- rigid resin material excellent in softness and
f| exdasidriibpd faquith emkedinentpdsepbFEG+ d ldeneutepta that a

| arger amount of liquid, chemical, as conp reg with a
hardf%ﬁﬁq ngge}rqu1 uga%g}ng a radiopaque material and a

second vessel for supplying a diluting liquid are different
from the above-described ones in configuration and that a
15 check valve for permitting liguid flow in the direction from
a joint portion toward the discharge port side but limiting
ligquid flow in the reverse direction is disposed (contained),
in a cap member 34b.
In a medical apparatus 1A of FIG. 14, a first bag (soft
20 vessel) 2F is used as the first vessel for supplying the
radiopaque material, and a second bag (soft vessel) 2G is
used as the second vessel for supplying the diluting liquid.
The first bag 2F is connected to a connector 3A through
a tube 91. In addition, the second bag 2G is connected to
25 the connector 3A through a tube 92,
Besides, the first bag 2F and the second bag 2G can

each be produced by joining twe flexible sheet members. The




10

15

20

25

5 where |l arge anmounts of a radi opaque material and a
diluting liquid are required, therefore, the system
can be used while omtting replacenent of vessels for
repl eni shing the radiopaque material or the diluting
l'iquid. Exanples of such a resie material include

pol yol efins 10 such as pol yet hyl ene (PE),

pol ypr opyl ene (PP), pol ybutadi ene, ethyl ene-vinyl
acetate copol yner (EVA), etc., polyesters such as

pol yetkByk gne-drifreRRthad ahe EE&R medleyBUi ¥ | BEFerably a non-
terephthal ate (PBT), etc., various thernoplastic

el astighdr sessuciatasisl eﬂdcbﬂéep’ol dvisefitnesd criddélexibility.
pol%ylnylldene chloride, 15 silicones, polyurethane,

styré‘ﬁé B@E%ﬁjuléneoesw%er contRny il GEIRF AMOFREr 8F 1iquid
pol 3{:% ,lsaa?stbl%rcr;r% rec?twg‘thagdli:g;helsyrﬁ.ﬁégl t rIQr ¥he case

conblna |on resi ns

| amiypatk-8S1aRde anoulberb 8 apEH@ﬂ@éacﬁﬂs Qlfat@riaﬂla&ﬂ a diluting
syringe 2Cis pulled 20 after a | ever 63 (cock) is

openageddt ares efeqanrepernderefate, e tketémrean baguféd while
side and a closed state on the second bag 2G side

(t hemdshimg i aplagenpnt (pirressaky fomh&eplef bifdgdethe
t d t f,Lh
m eraﬁog%& Suc%%ﬁlé Igstﬁe bff?qﬁ 0 &ufhn1XIng

SYri tance e n1X|ng syringe 2C

and a di g¢ ]% BEr fuddp asl‘gs%%é\!e%Qa@OmtfﬁdéaEbﬂ]ﬁolefins
wi th each ot Since the check valve (not shown) is

conmabneds|mb1ﬂu1hgapnmemhﬂn Bdbyprdpwlener ( PBLCtpodpbotadiene,
a liquid (blood) via the dlschargeéﬁprt 50 312 is
pre@éﬁﬂéﬂn¢TYﬁﬂYécéaPF?Wﬁ;CORE%YmeKM{ Aﬂhee¥ﬂ1xn@@FY2ﬂtQHs

aborbeh ta e ayere cpreBeafinid (i) Y R Hnd®

St att%rQBhElli‘&.EIﬂer $bEPRY Alc.Si LAk thermoplastlc elastomers
such as flexible polyvinyl chloride, polyvinylidene chloride,
silicones, polyurethane, styrene-butadiene copolymer,
polyamide elastomers, polyester elastomers, etc. and theilr
arbitrary combinations (blend resins, polymer alloys,
laminates, etc.).

When a plunger 24 of a mixing syringe 2C is pulled
after a lever 63 (cock) is operated to set an opened state
on the first bag 2F side and a closed state on the second
bag 2G side (the condition shown in FIG. 14}, the radiopaque
material is sucked into the inside of the mixing syringe 2C.
In this instance, the mixing syringe 2C and a discharge port
312 are alsc communicating with each other. Since the check
valve (not shown)} is contained in the gap member 34b,

however, suction of a ligquid (blood) wvia the discharge port
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5 an opened state on the second bag 2G side (the
condition where the lever 63 in FIG 14 has been
rotated by 180), the diluting liquid is sucked into

the interior of the mxing syringe 2C. In this case,

al so, the m xing syringe 2C anshb the discharge port

312 are communicating with each other; 10 however, the
above-nmentioned check val ve prevents a liquid (bl ood)
from bei ng sucked in through the discharge port 312.

W t B1t hes mReiveateappambusudAisgus operated, the

radi opaque material and the diluting liquid are m xed

t oget herNéxt .t wbeni ienglypgenget o€ the mixiald pyringe B is
condition where the lever 63 is in the stati showp i,n
FI GPudked rinyfapeSeifR MAOPET 83 F0PVe &ften s ‘eBebP3 18

r ot 0 h I e ] X y

2 PREEREYL Yo zpt 6 MR R £t Yn B FLE R ik Wi ana

Vi aahhgperti GhatgCoPaiHe 3d8ond Nbddi2e S8&e,( thBeceh@ltion
valve in the 20 cap nmenber 34b prevents the blood from

f | owhege i tiep leker 63 rigt FBEg P4 hys beensewt@iedbhy 1&9° ), the
Incidentally, one of the first vessel for suppl¥iqg .
Sr ixing

t hedilatingh ddguidet e rsuskedntin th&hee dBREFIRR S&| T
| vi il . i . ; f
SuDgxéﬁe.IQ%]f%ﬁ i JngL tﬁl,f{xté.lsggasé q“Al%o@)éhQ%ﬁﬁ r % Jgtﬂi 22 and

syri Sahre or ‘simlar 't n the

firshe edDadiARat paboOVa2 aWBi b&ninfiA caedhE Al thDRAER  dither ;
according to the present invention has been descri bed
abouewewéd, rtbieenboee-nenttibped Ichemkbydivemrevenbana ikiquld
the drawi ngs, the invention is not limted to the

enbéBipedt Lromeetrg WKeAsIR tthiMNGP Hee disghagpe port 312.

D o SRR, b, e ene

equi-¥ak 8 que material and the diluting liquid are mixed
together in the mixing syringe 2C,.

Finally, in the condition where the lever 63 is in the
state shown in FIG. 14 or where the lever 63 in FIG. 14 has
beeh rotated by 180°, the plunger 24 of the mixing syringe
2C is pushed, whereby the mixed liquid is discharged via the
discharge port 312. In this case, the check valve in the
cap member 34b prevents the blood from flowing into the
first bag 2F or the second bag 2G.

Incidentally, one of the first vessel for supplying the
radiopaque material and the second vessel for supplying the
diluting liquid may be comprised of a syringe which is the
same or similar to that in the first embodiment above.

While the medical apparatus according to the present

invention has been described above with reference to the
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5 functions to the above-nenti oned. Besi des,
arbitrarily configured parts may be added to the
above-descri bed enbodinments. In addition, the nedical
apparatus according to the present invention nmay be a
conbi nation of arbitrary two os1 10 nore
configurations (features) of the above-described
enbodi ments. Besides, while the nedical apparatus
descri bed above are so configured as to m x two kinds
of ldnpwiadmentsichhown Eonthe)drakiogs ) stheotinkentiat idsepot
and a configuration for 15 mxing three or nore Kkinds
of I]rJéfH-lt&§ Rythse calepimepts .| nT%&jdﬂiaFFénCOWﬁjifélttlﬁe the
par at ug described syring
[ he RSB CARPHARLE N0 SR PLRGS B BPRgE ety aabl erary
radi QRRAWEr BRI Hid %1@!?%&[‘%::@'1‘15%'{}93 ol O ddi8RRhRNt
such a configuration is not limtative; for exanple,
20 &Eudric@ibbt etdbatienapobe-maadoasdt hBesidesng arddsehrily
Further, while the m xing operation is carried out
t hr cﬂf@ﬁiﬂﬁﬁe‘@) Rarisomnay beyrafislednte heheplgbpue eherrhibed: s,
this not limtative; for exanple, the m xing
opereé[tb %ﬁ ﬁ‘éVbe carried out by an automatic dosing
appar al Usn iy 3%nd 2R HA1RAE B ddOUSIR flng to tne
APPLI CABI LI TY 52 fhe nedi cal apparatus according to
t he fHessadt invemlbnOoMay NKd WlesmbingtilthabEt yrigftreesSews or
including a first vessel for supplying a first
| i quicke gosttamatiense( fqafuresdppt yihegahovectarriibgdi d
dlffereg fromthe first liquidin 5 1liquid
co BASmd a mixing vessel for nixing the first

Besides, while the medical apparatus described above
are so configured as to mix two kinds of liquids, such a
configuration is not limitative, and a configuration for
mixing three or more kinds of liquids may be adopted.

In addition, while the medical apparatus described
above use a syringe as the component (mixing vessel) for
mixing the radiopague material and the diluting ligquid
therein, such a configuration is not limitative; for example,
a flexible bag may be used as the mixing vessel. |

Further, while the mixing operation is carried out
through the operator’'s hands in the above embodiments, this
is not limitative; for example, the mixing operation may be
carried out by an automatic dosing apparatus such as a

syringe pump.

INDUSTRIAL APPLICABILITY
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liquid and the second liquid therein; a connector
including a first flow passage to which the first
vessel is connected and through which the first
liquid supplied fromthe first vessel passes, a
second fl ow passage to which tlhe second 10 vessel is
connected and through which the second |iquid

supplied fromthe second vessel passes, a third flow
passage to which the m xing vessel is connected and
whi ch t hehé iiedicalll apppasiarlacasedidie 19 €R8dpfd sunt
passage join respectively, and a discharge port
conrivessi¢mdingludes hea tiiivrd it pvefl egsasdagncheliogse first
flow inhibitive neans which are provided respectively

in t19ESPT 59T MUBRIFHRE Ry IFAE %h‘é“’éjecénaeFP'b@v vassedager
and éuggh.gilgge rae\é%fcggdf i:l(.)%(\ié’] d&E?eééan&%ﬁs firas.r{d laquld in

flow openi ng/ cT0si ng neans whi C s> prov

i N Aguid hednbddieVoRASSRUQ alixdnd QidilzefaEbr Vm:.@:gt Rfe first
first flow 20 passage and the second fl ow passage join

t he ldghtd dndwhepassomd diqudd thearin;on aohapiar gecluding
port side relative to the joint part and which is

operﬂaﬂ%’ﬁ t%l%vp@ﬁf gpgR e Wé‘iC’ﬂ h'F‘?ed gl pastelgds connected
hntltnPcﬁl '?IPEF "":’:rﬁ‘t %5‘111 : quglaﬁfie f’%rto%z e first

Ohs ah
|n t e m Xl vessm

secqdsbl (pgtesypR! b@é’od@&l@@ﬁt A&l Al £OMuk{h fineSkecona
vessel and the second vessel 1nto the m xing vesse

t hr oeghel hiss coonretédrandthsetgh ndriichethé ovequais agguid
openi ng/ closing neans 53 in a closed state, and to

d|SEHBPb¥PQiﬁ¥qm XBe ??QﬁﬂddV9F§§¥iﬂ?SS&FScﬁaﬁ%ﬂ?dpéﬂPWanssage
set ttl nghié}[ 1:f ﬁ%g%ﬁ% ess%ﬁegl nt%r{%lel%l qgga ({TEW% H @he first

opened st iTS i o
fir Etl.oweﬁiﬁtﬂagéngn&hﬂué aeRRdal £ %a's@a%@ej@ﬁf%gpectively.

vessel 5 can be easily supplied into the m xing

ves@afl. a Aticwhairggl yort communicating with the third flow
passage; reverse flow inhlbitive means which are provided
respectively in the first flow passage and the second flow
passage and inhibit reverse flow in the flow passages; and
flow passage opening/closing means which is provided in the
third flow passage at a joint part where the first flow
passage and the second flow passage join the third flow
passage or at a part on a discharge port side relative to
the joint part and which is operative to open/close the
third flow passage, wherein the medical apparatus is used so
as to mix, in the mixing vessel, the first liquid and the
second liquid supplied respectively from the first vessel

and the second vessel into the mixing vessel through the

connector, by setting the flow passage opening/closing means
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the first liquid and the second liquid thus supplied

can be mxed together safely and reliably by an easy
operation. In addition, during the operation of
supplying the first liquid and the second Iiquid,

I.e., during the operation of m®BExing 10 the first

liquid and the second liquid together, the third flow
passage can be easily put in the closed state by
operating the fl ow passage openi ng/cl osi ng neans.

Theraf ar elosafit erateheahdirssd diisghaflganthd maxs@cdighid via the
liquid are m xed together, the mxed |iquid can be
d|sc¢kﬁﬁ?éageﬁﬁ%ﬁﬁ(th@PytiqﬂiQN@efhﬁﬂlEﬁﬂSWQSpaP%miESﬁ91°Sin9

5 TASEV® 120 KRR A S Eppal B LR i PBi F o L L0a. 1o
Dl urald -0t YERal Snbnehe Uedhnd {igsta YESIEL {QiondPvesse

supplying a first liquid, a second vesse

suppian bg 8asSERE Ghphigai thid therentify e@stBE. f Rksbrdingly,
liquid in liquid conposition, and a m xi ng vessel for

m xife EREsEi txquid gofidthersgcpné Sl thugusepplied can be

i o Ro RN bt KBt B R o R PR R 70
whi cfudikeohi I §lrid Tglq"ﬂhg ﬁémhbﬁdo% Vﬁmpﬁwﬁwﬁé $€hiquia

passes, a second ow passage € secon

vessald ithecosr®nt adqand, tilreoughumthg: Rthet bpe &€ of mixing
liquid supplied fromthe second vessel passes, a

t hi ridhef FdRspabrayd rodvkie sechnd Miduig regether.s the third
conn ted 15 and which the first flow p assage and t he

sec P8P P S40e °8) B2 H We BPECHT VIS CLoAgd STate by

S'a: gg%é:?@:.ﬂ&r ’Ehé: QN bﬁ@ééé@ o‘ﬁ'ehtﬂng} gfostzmgr ﬂeELQ}N Therefore,
after the first liquid and the second liguid are mixed
tegether, the mixed liquid can be discharged. Accordingly,
the medical apparatus of the present invention has

industrial applicability.
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reverse flow inhibitive nmeans which are provided
respectively in the first fl ow passage and the second
flow 20 passage and inhibit reverse flowin the flow
passages; and fl ow passage openi ng/cl osi ng nmeans which
is provided in the third fl owsgpassage at a joint part
where the first flow passage and the second fl ow
passage join the third flow passage or at a part on a
di scharge port side relative to 25 the joint part and
which is operative to open/ ctxmsmigt he third flow
passage, wherein the nedical apparatus is used so as
to mx, in 55 the mxing vessel, the first liquid and
t he second |iqujd sggglied respectively fromthe

first vessef Bt e BRYGHYS FERBEISIM}0 the mi xing
vessel tJ”‘i‘dQQl%‘f SFOREEL PL 'irH!Yl.udig ty r}%:%teevglsgg& fo

passage opeéni ng osing neans I n a clfose state, an
to ghsEhRAaNge at Perst Xadulii(Ud edoaat essh s Ear gepp PRIty a
by setting the flow passage openi ng/cl osing neans in

an sepanbdiguifedifXfertht fech ddle £ppat akigidcior Hiqyid

toclaiml, further 10 coqgriiéag debyhbling neans _. .
f or CPRRRA G a BRDGY BLIKARE HWesSedud OoF g fBp FTH liquid

the fd St Q48 %%ﬁﬂk¢§hg§g d liquid when the first

B r
liqurd and t%e se I"quil lowinto the mxing

vessel . alZodnedber MBd1Gakn@ DA 1S £ 86€ PadisBge! Lo GHAICR the
1 or 2, wherein the first vessel, the second vesse

andfibet niesisel ivegswleched agatthaowghiwigiehc ohpr firsly ldquid
syringe outer cylinder, a gasket capable of sliding

i nsPUPIRG SFPRnthe HEEErveSASIn@eFseand £95PRfgEtoW passage
Whlgg ﬁﬁﬁéﬂoQﬂgcgééLﬁﬁpngSel is connected and through which

the second liquid supplied from the second vessel passes, a
third flow passage to which the mixing vessel is connected
and which the first flow passage and the sacond flow passage
join respectively, and a discharge port communicating with
the third flow passage:

reverse flow inhibitive means which are provided
respectively in the first flow passage and the second flow
passage and inhibit reverse flow in the flow passages:; and

flow passage opening/closing means which is provided in
the third flow passage at a joint part where the first flow
passage and the second flow passage join the third flow
passage or at a part on a discharge port side relative to
the joint part and which is operative to open/close the
third flow passage,

wherein the medical apparatus is used so as to mix, in
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20 gasket and which is operative to nove the gasket.
4. The nedi cal apparatus according to claim 3,
wherei n an operation of pulling the plunger in the

m xing vessel is not conducted when the first liquid
and the second 25 liquid are ngsxed together in the

m xi ng vessel. 5. The nedi cal apparatus according to
claim3, 56 further conprising position fixing means
which is provided in the mxing vessel and which

fix@fe MiRABYL vOuLAS, the sptdingefuiel #ld (Bel Seéhd liquid
syringe outer cylinder. 5 6. The nedi cal apparatus
accauphligdt vespentiveélyr f8om th&eﬁérsmtﬂﬁ§SﬁévenéetHd(ﬁﬂcond
inhi bitive neans has a convergent part having

conW%ﬁ§f3n9n§ﬂaERP mi*dAd avegsal HFaeeP q?eacPBBeciﬂﬁwlbgn
of th Comége sgag%OopZamIBZcfgﬁ?begg r?ta{‘l% osed

in
accor 3 to'c |rs |qu

i s @td@el aRadLe dm;tcﬁa;:?é  t1GhixbAe1 SQGEANGihi g8 adstharge
diluting liquid for dilTuting the first liquid. 15 8.

Theporetdibyake ipixay ahes face gradisaget op@iimgiclosin® means in an
wherein the first vessel and the second vessel are
eactPenshpitprted of a soft vessel.

2. 'The medical apparatus according to claim 1, further
comprising debubbling means for removing a bubble which
flows in together with the first liquid and the second
liquid when the first liquid and the second liquid flow into

the mixing vessel.

3. The medical apparatus according to claim 1 or 2,
wherein the first vessel, the second vessel and the mixing
vessel are each a syringe comprising a syringe outer
cylinder, a gasket capable of sliding inside the syringe
outer cylinder, and a plunger which is connected to the

gasket and which is operative to move the gasket.

4. The medical apparatus according to claim 3,
wherein an operation of pulling the plunger in the mixing
vessel is not conducted when the first ligquid and the second

liguid are mixed together in the mixing vessel.

5. The medical apparatus according to c¢laim 3,



10

15

56

further comprising position fixing means which is provided
in the mixing vessel and which flxes a position of the

plunger relative to the syringe outer cylinder.

6. The medical apparatus according to claim 1 or 2,
wherein the reverse flow inhibitive means has a convergent
part having a convergent shape, with a slit formed in a top

portion of the convergent part.

7. The medical apparatus according to clailm 1 or 2,
wherein the first liquid is a radiopaque material, and
the second liquid is a diluting liquid for diluting the

first ligquid.

8. The medical apparatus according to claim 1 or 2,
wherein the first vessel and the second vessel are each

comprised of a soft vessel.



