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|  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 nedium @s given (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 gasgtirdrider exanple, 15
physi ol ogi cal saline. As an apparatus for diluting the
radi opaque naterial with a diluting liquid, i.e.,

m xing the radiopaque material with a diluting
liquid, for exanple, MEDYCRdi BPBARAETUthterial injecting
apparatus described in Patent Docunent 1 has been
known. 20 The radi opaque material injecting apparatus
hagcanidal @¢eiBy Stopcock train which is connected to
a catheter set indwelling in the patient and in which
a pl urmld presént timentlay se¢lpiescks aredim@icebparatand
a plurality of tubes connected to the three-way
stopcock train. 25 Each tinme of dosing with the

rﬁ?égﬁﬁﬂé% ggierial by use of the radi opaque materia

[ | a ratus, a vessel filled with the

radi opafysFBLErsala Mdre ¥essfle bbbbeshiiRodvihge

diluting Iiquird are connected to rel evant tubes. There

meyréeanasrIevicsterididse aormbicipange opeteatiadng cantramit
medium) is given (injected) to the supposed stenosis portion
of the coronary artery so as to check the stenosis state.
In dosing with the radiopaque material, the radiopaque
material may be diluted with a diluting liquid, for example,
physioclogical saline. As an apparatus for diluting the
radiopaque material with a diluting liquid, i.e., mixing the
radiopaque material with a diluting liquid, 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 radiopaque material by use

of the radiopagque 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 2liquid fl ow 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

f aheOpeMh AL 1950RE LR ddthected tisiredethgr HadsQpariize
material injecting apparatus, cock opening/closing

opeyabeotssenhegk| thesd ampneptinggpeiresiogs are not
operations are conducted in conbination at the tine of
maandgctad Hhdi 6PAGRIRRL StEFLEh FIE tdPRE 1 37fy malntained

liquid., .15 Therefore he radijo u er i al

| oerihG Sp e ac b T oiBRt ooy FadFadd pateniar ana
ang,d t3:Rafidfke]udal O8Ghdt MR hoxe®Ch QVE+E05]d Ghatinkh.
t he radi opaque material diluted wwth the diluting

i qui dinl aa&itdron, bt chels freeselapossl bpening Speedngyof
dose with a radi opaque material diluted with a 20
didgidgf Lowagsapas ent - Poc ERENELANIiPgp SHeE etipnrldA1id
No,. 3195314 . DI S URE OF, THE | NVENTI i S an
ob‘]ﬂé’(‘,”t %i'if‘e?ﬁjempr %(eﬁfs?ﬁ/eeqﬁﬁnoﬁa%)/ orl}l;l' 5\%;' dléﬂﬁee'.f? of
n%@ocp@ocﬁpgaﬁa@tswaew!é&hewum tfiRk, 18teddippeaPioh a
mxing afirst lirquid wwth a second |iquid, the
MepoM@rotléhe fdd gpeasnav dllvsaaghtliod Hebecarrbarsdagi tye

performed. 3 In order to attain the above object,
acesstigpague gnatierigledaiectinge APPRFR tUsher8CKs provi ded:

?n{ga%&%%lécgg $ J?I{g? :olil_)\%ggﬁg{):rll su dain%g Ero flgll" l'é:rla.almipt ngr]:invge/%igls ing
operations are conducted in combination at the time of
mixing the radiopaque material and the diluting ligquid.
Therefore, the radiopagque 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 radiopague material diluted with a
diluting liquid.

Patent Document 1: Japanese Patent No. 3195314

PISCLOSURE 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 liquid, 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 including a 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
secondrnVesss tioS a€0ANE iR adBde b8 tgh wbieRaidie to the
second liquid supplied fromthe second vessel passes,
a prfeisedtf iovenqidosagehet® iwhipohvided maxmedivels salparatus
connected and which the first _flow passage and the

séém%adw@w c"paslélaeéir-m?if r@sﬁﬁé&%.%}&%}ldlfs antigpt vessel
p o%Q%é%;:;i%nﬁ Sag%gmé u |'(1_19 Wi g@céx&? vte\%hég Eéxovgupplylng

"t ve nmeans

Prodedsda 1 %Ch'ﬁ%i‘eﬂ{‘ ftrlaﬁ. khe sfuf.oltowlaaﬁ@age 13gdia
the second fTow passage and inhibit reverse flowin

t heonfplogiv passages a angding lvewspassageniopagi hge cfmtngquid
means which is provided in the 20 third fl ow passage
atargl jthenseernd Ligeié thereingsp FPRRGCHOXsBGLUGHY Phéirst

se ond flow sa n t hird f as

Pgri=ag ‘gq'é’ I’ﬁ’gﬁﬁé tlb‘? té}'§| e Tera |lvsec§ g?ﬁee i°01 nt
pa{ﬁro%@ﬁ WD drd 2RELAt] Mfil0sh &i @58mt BEe #4Hshd
fl ow padssage, wherein the nedical apparatus is used so
25rasellOpaAk¥es | Ia iskeond xi Xuy passage tdhemflichsthée | spoodd
and the second |iquid supplied respectively fromthe
f|?%ﬂse@eésePOHQﬂﬁieﬂhénée%hﬁﬂ?99e§§%¢h|ﬁﬂﬁosﬁﬁén¢n$QQﬂjd

setti

| th t
R BRgaenn EHn i SerRAC e Pastedy ot thdeh nfidv Ddgsace
t o di3GRAT 96e tmimgx 6dsLdOuid ¥hAelhEa HaS Gﬂ@&:g ROt rst

by setting the flow passage opening/closing
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 openilng/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 liguid 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, pyeferably, 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

t REn AL dYg $9S_§s£ti@|tﬁepfpswc;ea%sraaa 554101 /o 081 & Gleans
When an operation of mxing the two li1quids is
cendacéBibddn sttatag drie toedischargks thppateadis lqaidubin ¢he
or bubbles may flow into the m xing vessel together

widi Achaegef ipost by geftd iagd the ekt PGS PIRRREPINEACLRATY
an i nstance, the bubble(s) in the m xing vessel can

b@ef%imﬁﬂx?“aggﬁpﬁ 1337t he debubbling neans. In the
medi Caby APRAALYS AGKOT AkNEnd Ocddd® B! RERIMg Ahe fizst
Y,

I nvention, prerer the first vessel, the second

vesgela wivh tthe Bbaontp 1Mgase| tHee maxchgaoSyttiengéquids
including a syringe outer cylinder, a gasket capable
ofvithi eigly dtpeirdean Hee peyEprged RASdAYeyl i nder, and a

pl unger whi ch i s connected toia%pe asggt %%géw@ich 'S
oper at TR B G8ve2PRRFAFASK BECOE P "€ sns e hat, at

t ' f Pt € Hals! L O mehhl £4e r2R600
I rig‘dlgé@?‘ﬁe qllie)éh?ggig'a# agea%bﬁﬂé%ﬂvﬁg’?ﬁ%egch ot her nilqlgc“rI eél
eadmbbYe whidd £18@s nBdlitbaje tBpp awptHiThac €rsi Mgguddt hed the

present invention, preferably, an operation of pullin
t Isecphdnlequid wheheths Gimgtybigeld jandyshe ceprand dgaud
when the first liquid

flow intco the mixing vessel.

This produces the following effect. When an operation
of mixing the two liguids is conducted in using the medical
apparatus, a bubble or bubbles may flow 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 liquids 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 fmcilitated. 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
positi @A +d ridudcRh UG rtelkahbyerd g 6 SN& i frgaseaut er
cylinder. This nmakes It possible to reliably fix the
pdsiwvenomonf prEFetrhblypl angeperetitnr v tpulidhey sthre pdunger
outer cylinder. In the nedical apparatus according to _
t H® fhesBi¥ing yeefet obs Naterepapripd Mhen, Bheriirst) dfauid

inhipbitive nme .has. a convergent rt .hay
coethenreSiiha 190Fe e BRI B ARt S hidkens, o
ofydsagiconvergent part. 20 This makes it possible to
securely inhibit reverse liquid flow fromoccurring
whi | e prig pitdvegrteathe | twgpuildgiidds ffmm ibeingesimultaneously
direction. Therefore, by actions of the reverse flow

predwréedi frometdes TARET ofRasali 8RS BRe t3RCOPHOYPPIR'yayBerebY

PR R DA B SRR JoSRPRR (T TS FHONenaE

t g JThXkQfegVvessel . In the nmedical apparatus according

to the present 6 invention, preferably, the first

i qui dThe medidhilopafaeatumiaecoaliin@ne tthe peegst

liquidis adiluting liquid for diluting the first

| idpviegtion, preferably. has position fixing means which is
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 te 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 liquid to
flow in one direction. Therefore, by actions of the reverse
flow preventive means and operations of the flow passage
opening/closing means, the first liguid and the second
liquid can be selectively permitted to flow into the mixing

vessel.

In the medical apparatus according to the present
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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, atgthe 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,
prafemnabby, pherddadiyPaasnga reReni el ligShNgaditdiymel S
provided in the third fl ow passage at the joint part
whertertiae, f and tthe sacpad shigmidndstaalidecond Flowd For

pass?%f join the third fl ow passage. This makes it
pdEsiieg e fbiftpléduidr realize a condition where

the fi :P%tisfégé%l%assigge&icgsn%j otg] % ﬁ% lf]o{]e(jc’i frl':xggvo%gﬁes?}%%erial.

respecti Vel y comiuni ca hroug € ]oin

the thirhdihl QuPRSIAGEp Mt aBBEEA QY tBe AoV JeRam
side of 20 the joint part, and to realize a condition

whiarventthenf | pwefisfrabliipe theuicsitnvédeelt Rnddthé oyecond
passage is secured over the ran%e fromthe m xing
vesaaselr gre RagioweRPELaed 1fdé SPAt tYRFSdi cal

appara according . to the present Jinventio .

prefer :Lfg‘?? RHET %Wgas%ad%eoéélﬁ? n(fgé/ ér\l?){%flﬂg{hezf Hsns

| 51 {dyiraalh ¥n dirPQ3dnh M idiGid,Okb dids2Bfn | e mixed with
conpri sed of a cock provided with holes correspondi ng

t ceddre othkpwdnas agesy. and t he openi ng/cl osi ng of the
flow passages 7 is selected by turning the cock. This

makes P g diasiicall pppesalind eccepdihltiozghg present
conditiQn where th

£l ention, prefera%l{ri, rgftt:e fi!l%vv\rl ngc’g’g & o%ggi}ngclsoesci_%gd
means is provided in the third flow passage at the joint
part where the first flow passage and the second flow
passage join 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
the 7joint part, and to realize a condition where the fiow of
the liquid 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
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 i s 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

f limwspassege vexteptlind) tppestke directions, with the
third flow passage therebetween. This ensures that,
at theTb$$n¥a#hSnikiFgﬁqﬂhéefifs¥ exampled b trealice a
sec quid, the nedi cal par at us can be 15
gﬁ%‘aéal?'h ez erbhn LTt éllﬁﬁ‘p?‘?ﬁqgle B&F WseRd £low

Cﬁ%%§ag§oré%}%tct&b§1 rrﬁ’n‘i;‘n%a% {HB&' a5| {?S jc}’ﬂé E)g.k‘.“tdgf

carried out
MaGieC 8hi8d R0 gss@;g@wtng at paﬂﬂ%np&ﬁgea&wng%ﬂt E98e of
preferably, the first flow passage and the second 20
quMw passagard. eahdctt ertadtize he g tposi vhore ithet hdow of
| o |tud|nal direction of the third flow passage. This

s1iguishddy he tRITY EloMhBaRtrdscdr Sppared Vernbhe
St]:%pllg f‘cﬁn éi’%nﬁ?.xiﬁgo RS I‘;QV?NB% %%%QE%%’&ITS °fid%‘ xing

nor e stab nore assure

conpar efl &é WelilchD GapiasatwheidcdM@nkl 6t thd e@@ﬁ%age

and the second flow passage are | ocated at fferent
pa&wbnbtmnA|prbﬁerablywuun@dfmahtcﬁlumcpaeaagﬁ adﬂethbisdcond
fl ow passage. In the nedical apparatus accordin

t Fe-Opr BaEFH9Y ﬁb‘éﬁ?@o’ﬁ‘ %P@FéF%UHFecttﬁenﬂemM ithg %hl"d
nMegns g%g%%gp%hgregrgﬂgglflom1passage which is
branch roma por?lon on the

This ensures that, at the time of mixing the first
ligquid with the second ligquid, the medical apparatus can be
gripped in the manner of clamping it between both hands, so
that the operation of mixing the two liquids 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 liguids 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 negrber 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 atrtiSthdé @ canY appaases acebiedihg ab the presenaf
an operation of mxing the two |iquids, a bubble or
bubblemas ibh ovprefiegabhe, nibeé rigbubbiing megashérclydesh at he
first Iiguid and the second Iiguid. In such an

15
i et f LoV ePanaRgee i oh 1% REFAFIEhS TPBs 8PP e O the
it gs SERY S ENESHAID ol L SlodRTRAE: wledditne

e A at us according to rese i nventi on,
prefefalhy Adssdde0wn BaBEAGR BRBNETWH Pa@8hEE jomAthel S
conprised of a cock which is turnably disposed in 20

t henidrraaa hw ppadsagecr eft tiee bihdméhfidw\pasaegagend svhich has
branched fromthe third flow passage and which_ is
praviahed tire Poflies cpgredsiso ﬁgF ngrtsideneapfofy £1lter

S 0 L Y 9 W0l 6 (g oo

y turning € COCK. I'S mMmakes

| t 2P Saihe1 5100 Y ARELEES! BroRehestidd1anéBetREPEA Mdle
openi ng/ closing of the third fl ow passage and the

br paweii titliaw passage ands trenmehrboghper m t/inhi bit
liquid flow easily and assuredly. 9 1In the nedica
appar atiis vaéedr g gefdcehARnagssine - | RA%ift Mgy, be cases

o ShALED, ehO B e B A g e

mhgcﬁhﬂﬁie or bubbles flow 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 securely
removed through the filter member.

In the medical apparatus according to the present
invention, preferably, the flow passage opening/closing
means is comprised of 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 liguid

flow easily 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 pbunger 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 pliNg8le mA8idal &Pparatedldeddt@inputd i 13 @resadt on
preventive nmenber is pulled, and the plunger is
pievemt iach f porfbeaviy pihkeplungsooidi hhe yolging vessel is
operation for pulling the plunger of the nixingﬁvess

|,
CQHO'SDSdE_ﬁ% “gttapﬁeau}%ilgr{qq @pesﬁ‘i!:jggl SrevABRtHpR MemP ‘which is
! ReL RGP BRP RIS ARE L Dl DpbBELRUPSE putiing the

on, prefeéra unger I n the m Xing

Ve3aRbed Sis @BBLEPES Wi IBnaubtsdi ng ai d nenber which
aids a plunger pushing operation when the operation

i S carThiad emstire20tHdl ,S egps UL sthehaullang tdpexatien of

an operation of pushing the plunger, the operation
cRRepentive meabent ivailled ip nthe preEdmal) AEsGAIgR P 20

ACERLALNA] S cRE ek TP MO KBOET SLALY, oF e

S a functron of preventing

t RemB! YPUL ik A §98FNG off Fot NRIx12Yy THEI PYE:1OUHGEId with
cylinder. This nmakes it possible to securely prevent

t hhepbedgel likgudam, ctie nupldfihgtdmemstiongpreardiive member
cylinder unwillingly. 10 In the nedical apparatus
adeorgaparptas frempERe aungRTentiSoR, TpFeter HBLY, thhe

DhE SRSy R M 8 ene
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.



10

15

20

25

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 di gpl aced 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 BY +)GRAGEEBN agifaddi®scA88EH dihgRBDERe Vizidbehlte
rack. This makes it possible to reliably fix the

pdsivenohonf preferpblngether poalitven tiking ngaindgacdudes a
cylinder while adopting a sinple configuration.

15
BRECEK WESER FTPORVERST 1S DRAW RESTHS @1upgpE gpd which has
E%L%Hﬁéagyﬁr \r/olsf Vt\e/g%\élg%eln:/v? rﬁ c%%%e%nhlx&ﬁ%éf) at &D%réde%lrﬁgled

e nedl cal appar at us

aAGGReVRY 4Lodd18nk ESEREtddINENt 8PRectBRnFbE tie iivhger,
perspective view (view after mxing of the two

| iaapdi d8) esduoyinyg mehbef | wisiiche Wb optraeniedofast hertedi dhle
appar atus according to the present invention, FIG 3
i SYxipaet vater siydiinder mnd yddehoral RA disBfaged RetvRg™ 2

syringe (m xjng vessel) of the nedical. apparatu

ST R rpedat engagen et thE, ik (R PRREL B veZng
SefildefBabed | £%nt #K&NraLONGiHerBEn Aeke YPosihCon & the

FIG 5715 a perspective view of a pushing aid nmenber
aduhgeirnke DEier tat the hedringet hetear xayigndgri hgefixed by
(m xing. vessel) of the nmedical apparatus shown in
Fleggapemant ¢ff Ghep 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
liquids) 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 |longitudina

sectional view of the connector of the nedica
apparatus showmn in FIG 1 (and FIG 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
Syringeief s isnedp&rdpezitpatcatisw (e @opdsietdmp diidenthber
according to the 15 present invention; FIG 10 is an
explodeligemepber | yetaghed &p ‘ah%csrﬁﬂréesoﬁyrwgea (meaieal

oHRE LY U S SUR0 TR SR, i hS RLASERS. .

%ggggtor of a 20 nmedi cal apparatus (fourth

e iment) according to the present invention; FIG

12 is piperspechi yényiiliahlaseoniweiovied o arednaabtor
apparatus (fifth enbodi nent) according to the present

i mfettheonedizmlFbppan@tiss shoger EpdtiG.vé Vardy EFG.q2, also);

I Xi f dj cal t I Xt
erhod! FERL ) SEcer MoHGLLBIARG SHFCLBI PAOEA BR® anc

12 FI 4 h
er%mal nen oéf %:th%e!qgcﬁcrpaﬁ lpégrg{:@élvs.q{owﬁ §§V]?f& 1 (and FIG.

ppar at us according to
presafikol hvention. BEST MODE FOR CARRYI NG QUT THE
| 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
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5 Now, the nedical apparatus according to the present
invention will 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 first1d0 enbodi 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 B816s 1A paraipérdmngivadvied «feat sevaitivielodinent
m xing syringe (mxing vessel) of the nedical

apfathe ymediseinappausiys @ccording 4o thepregany) inppgfion.
4 is a sectional viewtaken along line A-A of FIG 3;
FIG 5 is a perspective view of a pushing aid nenber

ang <3 hbﬂ‘sp‘s%mﬁﬁ?@{ﬁ@%%ﬁdﬂﬁ HikgNFTSNNG  Syringe

(mXing ve he nedi cal apparatus shown in

FI G 1Ing@ncine ﬁedicaﬂe&@)aza&ﬁd Fdddxdifgt bo Stlss @resent
| ongi tudi nal 20 sectional views of a connector of the
megivent ieppearldt be dedovkbednif| Gtall drdowl Rased #nso) .

Incidentally, in the foIIovvlnghdescrl tlon!,l r&gl

cm@SﬁFEﬁ%ee“B’Pd&EQE‘F? FHHSR, LPhERe (ASFEPPeR¥EY (FIEER9%
<F:|. @dEnlf C@meg go 8 (and FIGS. 10 to 12, also) wll

be re erre 0 as "proximal," and the |ower 25 side

as "di pt@s. "1 Hhae Uesi&alerapRatavaissibwshomna i fifdtGS. 1
and 2 is for wuse in mxing a radi opaque material wth
a egiiblodtiinenyt |afyrhe h8dicgali Iamnryttﬂs)raqwrgw@gtq Hde present

radi opaque material, and dosi ng W t e _thus m xeg

| idgeatian xed 9. &uf"ﬁ)a 4R Beh E?IIV‘X]'F‘? O uFYT Y EF -

th 1q_| ! Hibngz l sqlél gJ.LQ %ﬁe@ lghﬂ’l cg‘.‘ ftfh%r %QB liéﬁﬁg)heFIG.

I"Opaque rrat erial I qui osition, and the
3 is a partial longltudinal sectlonal 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. 3; FIG. 5 is a pexrspective 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, also): and FIGS. 6 to 8 are longitudinal
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. 6 to 8 (and FIGS. 10 to
12, also) will be referred to as “"proximal,” and the lower
side as "distal.”
The medical apparatus 1 shown in FIGS. 1 and 2 is for

use in mixing a radiopaque 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 i m3which 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
cqmigcket) MNawdileenhd gieatrbanspadud mateespkctdnde dosing
conponents will be described below First, the mXxing.
sywithgghe lwg migeddbietidhdnlxed sigyd dgi- x i IFidpptaghy . 1t
2C is for use .in mXi the radj opaque.oateri

G 688 1T m e Or £ Efha SR b AR n 1R fireergnt

L1 Qi d + RUPPL4 £ %féﬁgnﬁé%i%ﬁcgﬂdlfﬂi'd“%m Bsitibn,!RRd the
m X1 ng syringe , the mxed liquid of the radi opaque
mediaritahg anchdifee mdiy| té i pigrslibgugticas saladucetor 2kafhple.
shown in FIGS. 1 to 3, the mxing syringe 2C includes
an out Bhe oyédinddr apperatife lodnetudsd indarytogyrigge (first

gasket 23 capabl e of sliding inside th uter _cyl.i.nd

S Teszol)] o WiGE i "AUARREY PPTISPL: (ST HHIUED)

t , PQsd;tia@N £ixd [ ;
(5 FRRERLPAT: o FEoRe PGB (Gt MABGHED! S0dn wbton
oftHh@iphtiweriidhivel at ot aiaetihea midiey eykimgter(mdking
The gasket 23 is connected to the distal end of the
plusmped } 22C rot £AJ leAowith mngl TGiqaid tie iggt erussd isfade.
21 is conprised of a bottoned tubul ar nenber havi ng
bt FBREFSTPR P1 tBnWRiHE hes FEF 1Yt ,arﬁnaf’?’h%cfk?@rt 3?8“’-

OB, T SRS RIOK, ot onc o015
described below.

First, the mixing syringe 2C will bé described.

The mixing syringe 2C is for use in mixing the
radiopaque material supplied from the first syringe 2A with
the diluting liquid supplied from the second syringe 2B. In
the mixing syringe 2C, the mixed ligquid of the radiopaque
material and the diluting ligquid 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 | oak nmenber 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

cyl i ndas 2Howrs iinnFagr at ] yHeObeer avltimdarpkhties ldokerised
flange 213 at the outer circunference of 15 the
prafxiamiptEerped Havvadpr membeyehavieg ftoghenapenideont @311 on

4% WIERRLIERE S Ghet e teoe g hegor T bt et 1y

i i ' 0 P& L a i
B8 pEPORBEIbRR, BELLO TR oMb Pperson

canst rkdhta@ irh@ianbesr QY icofphred withnat barrel portion of
particularly limted. Exanples of the material include
vaiticogeteesenkingiggh2ds pol yvi nyl chlori de,

ol yet hyl ene, . pol ypropyl ene, cyclic polyol efins,
golzst§¥eﬁ§§1?ﬁﬁ%y_%gl° fWﬁﬂbﬁgn %rkﬁ_fgyagably supported at

, ] €Sl . .
DQM£p%%??€?§2?%ﬁ?%é¥e¢§fﬂf§ila§2 ég£Cﬁntrlcall with the

acryl e-styrene copol yner, polyesters
SuRiiucal Pohyeriddy bepeiderapht heatieck prémrithygbene
napht hal ate, etc., butadi ene-styrene copol yner, and
peioperided ¢&.agbotGonéd tmpudar mwerperyl end &5 frovyilded, with
12-@ylon). Anong t hese, such resins as polypropyl ene,
C)FCI i Eabm We@fi ﬁgfarp.b?%&é‘pg) ot in its inner peripheral
P4 et hyl pentene-1) are preferred in view of

little transpiration of water (noisture).

Besides, the outer cylinder 21 is integrally formed
with a plate-1ike 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 opaque nmat=erial 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
peFidihesak - sy dac ., 10hhg1omkes inty1passS| BienyOth&dadSRuch
the anmount of liquid in the mxing syringe 2C. 15 The
geskiats 28, pehyrtroys egenpryskd: giolgplefasti olyateeraland
is contained in the outer cylinder 21, The gasket 23
i@?%ﬁ’(ﬁrﬂéahﬁip?¥§$qﬁuﬂéraﬁ%r?ﬁﬂf@Fﬁdeh?tV1?M P aittle

PLULAL Y 9L A0AYLATPIGLECL GGk pOr ti Ons 231 and 232
al‘ong ‘the

ol € circunference. The projected portions

231 2GrRNdeRB218F 8 & debiirihd MiGaBt 8¢ty Vbt RAN1HHNEE, it
peri pheral surface 215 of the outer cylinder 21,

whe retsf elragiie dehdti gitenessechml bensaintaimedmpreter
reliably, and enhanced slidability is prom sed. In

thel idetert énbitharemtiathe projseerentportions 231 25
and 233 .ar ¢.arranged (LOLIEd) 0 e spaced.Aliond,the ang
u&inap difect i fe ﬁ{X|ng Sy y

| ongi t i"on-o r'm nge

Sogsidddal! ¥a, tHge RrRiiephgde R HdrARS d3dp Al 434natERe
16 arranged (formed) respectively at a proxim
pbitstorsvandga 2a8isidlchpontlotinef lLtipeigask@bliz® firom the
addition, a distal surface 233 of the gasket 23 is a

t apeel IuAngee2BfEMi-ch the outer dianeter gradually

decre%§%§o%E899c§f¥%&¥x55?'is provided with graduations 214

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

The gasket 23, which is comprised of an elastic
material, is contained in the cuter 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 232 are glid 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 promised.

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 igg 10 not particularly
limted. Exanples of the material include elastic
materials, such as various rubber materials such as
nat ural rubber, butyl rubber, isoprene rubber,
buir3dhgee (fFJHRAN, rédys Nyt adi £n8-okdRBer possiloncang a
rubber, etc., various thernoplastic el astoners based
ordi@ctlayuperthmmepflﬁh@ogqmetteraa pdy adil tieioml ef dastal
tyrene, or the like, and their mxtures, etc. The
p|ﬁ3&¥§épeza3%p>ér ahfﬂv@a-‘fltﬁtn@@elﬁ he ErRrered aerﬁf‘sﬁ @& vhhieh
0 1l alo e |tud|n Lectd
e ober (MnsEheay ity g8eMess: 2 tond R it sa
has r3cePoR0dy portion 241 formed of two plate pi eces
240 intersecting each other in a cross shape, and a
di sk- | rkeiddrtadaypothe diorm242posifiamezedtae dimber, the
proxi mal end of the body portion 241. The fl ange
pcﬁelqtéﬁnQMZSbf?@@-f ete- dde2pzojeptndd P&Ft%@ml%}l and 232

an ular fervals around th center Xi s ther (see
Aoy’ Chlogd Bpobiens, sey e chtHer kot o noer

26 rmyxpeaaam%edtﬁgqm%etﬁq) cbfsdt@chhgnese rgysﬁeecenzs is

242 through a l'ink 17 nenb 25. The pushing aid

matdie pa?bidsl arayni edi ted pogxamp:]resabft bee ridteriafl anclude
operation to push the plunger 24, and is pushed by a

f idgetiormatarialee. sq¢htas yaripes gudveagmater Fitbsucheas
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 in 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
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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. Witzth such 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
merEmeer285i S not attached to the plunger 24, the

flange portion 242 does not have a sufficient size
for belhg Hlsgfgilﬁgpﬁéé meTMRaTe R6r 85 BANNGSEr AR BPSPTion at the

P B | O S on, ia ursn Ehe DhEouaRs 2. (ird 12 ppshed
3/ % BUhoe CUISUNRILY, WS Mo BABEA Yo Semver 26
geh % henald 1

carrie by an operation of pus unger
ofidt Hrerf ai@ing.::)éf pAGRLAA @’Bﬁi‘a&ﬁoﬂpeﬂ'ﬂbl ﬁﬂsmjfngZQiaUﬁ&hm
the plunger 24 of the second syringe 2B. In addition,
tﬂ@ plshbmmriﬁaﬁ wEnbedists ke fmemperhol &8 adigitioor nelek
ular angul ar intervals around the center axis

 oRiteg Aoy e FBAHRISTIRG 81¢ JMRftHtedbots Sot to be
d'lsz‘ali‘gek:k%%gdc)ﬁe %\s.ltgg(rj#:%/ t%%lgff% ﬂ%ﬂ?gg%&?t on 242,

portions proj ecte ormed on one st al

face) afthhe:diody pRehin®hidbhemBe FO W taphof 66l ethe
portions 253 projectedly forned on the other face 18

( ploxoenl 24 ace) operaheomody ppehirerth2s pluliber pF4ojcant bel
portions 252 are arranged at positions corresponding
r FEFECTMYRI§AS I Y-he holes 243 in the flange portion

242 of (hPes Y, 24 edd RAAdLELIGN w8 RRO) Sfhdy aia

member 26 is not attached to the plunger 24, the flange
portion 242 does not have a sufficient size for being
gripped. Therefore, an cperation of pulling the plunger 24
in the proximal direction while gripping the flange portion
242 is 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
pushing the plunger 24 of the second syringe 2B,

In addition, the pushing aid member 26 has four holes
261 formed at regular angular intervals arcund the center
axis thereof,

The link member 25 is comprised of a disk-like body
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



10

15

20

25

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;gof which 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
gégoQimaf he day UBgeEnL 4 odNBotil 8 gad di aneter portions
4 pass through the flange portion 242, to be
engagere Widicedge ppotidmngsof atdehreinged?248. pds tdons
result, the Iink menber 25 15 is connected to the
plogrmrg eporRdii ngThre speof Eetlad tpothe orsl 252 43r énathraarfdedgat
positions correspondi ng respectively.to the holes 26
PRTERBR ptfshiHg thEi BiRSHer’26. 11 ﬁ"%ﬁi"??ont, § fpgolecte
rQj d rtjo r m ' )

e ror S am S SBbU HraBog Whmser,
Hoawebes 28 dahrgdaain eid pant sméfert Rereptojeed et end
portions 253. End surfaces of the enl arged di aneter
peirdttisons 255 madkchadepertimper 862 suEhdceuvfasgdd e the
outer dianeter gradually decreases in the proxi nal

dreEergndiangte PRECHPRT ecle@3pBr 4GS 288°F Rl T4 e
'GSRRGLEVELY MO 82406 NQ) 85201y | d 8 BUS L NGl

menber € con I on ere e er 25

I B GANNAEEEE: 1 .t hei ) Wigehrddectdt® poetilangers diiagei-eea
portions 255 pass through the pushing aid 19 nenber

26 speo thee eygiaged thet hokelge24Forini bhe bfandse phol éen 282, of
Consequently, the pushing aid nenber 26 is cgnnected

tie ReUPgrtingfer ¥ CRIBEII (HE™FIRk PRiDEN 2827 Pase
'th{:rio%%'i‘lt ahLlYe1 4R TBLEELR! 5 £ORGE LL ULANE dd 61 PhUBGRS
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 253. End surfaces of the enlarged diameter
portions 255 each have a tapered surface of which the cuter
diameter gradually decreases in the proximal direction.
With the projected portions 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 pasticularly 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
MeehBEr 256 At SepafigdddTRilRl ddd Hdieipfiesehnithe holes 261.
enbodi nent, this configuration is not limtative; for
eranpeteyentiy.15heuptiiigdaipdd reemiar 26 asdecarmecitegkto the
nmenber 25 may be forned . integrally. In addition,
WRLFBIEH 4 FEFRPHER aFRP H'éﬁﬁe?‘e'%ﬁe’ér%‘t he |ink menber

25 ar eIIQ@J{qbtn%glh.g, ?ﬂg& %{a%grfgléz%ntsit%uein@r{het plunger 24

operation to push’ unger 24 1n the presen
eahadipEYusnd@gt Bis A®ed! boNaté v phitiddaldrig; 1ivited;
exanple, they may prelimnarily be nmounted to the
plfongexamtile .t tbef famyamatpoiel®mP4Dpse| mentianedagbove as

the link menber 25 is preferablf congrised of an
emadertahefiod ithe. outRs cohdnfes 2% 18ap, Peheirdn

oper al .on 4.8 Rkl L lURGSE 24,d:SARRHS R 2T nRepenbes

carried ou gri ppi ng e pushing a er

the iki Mk PeEuZAriPalihi el ards okAfpPE 08 @dme
portions 252 and the projected portions 253) are
emangalels &Suchose 2fknidonkdgeberte as waterist theat theven
if the pushing aid nenber 26 is pulled in the
pEgRkehl 23HiF@cPPoRS$% an attenpt to pull the plunger

201 BBELILE OG0 eyl Bp oo
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 pul | ed. Accordingly, amooperation 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
pabhE Cuthediynl endtedy that, exdsplis, thbBepushoiyggat dofember
anount is preferably 5 to 10 mm In addition, the |ink
mefbés e Yedefinr byt prexdmal 1&ingationake anattemphste eoull

force its 50 nm el oangati on of t nDre than 100
PhEh Badnt 34008 The sl 936 SPridiges 08y at Bt

Fh@x1§g @'Eq:a@l& hdaadfl.g)c mQrH§e1242g QE éf&lg}a\%dﬁlsat Ehat

pi eces 240 i s provi Its edge portion

r agk pdsniinyaig mentldd alsi iY SfaMWAGLPIErRCaIBCH1ddder 24
formed 20 at regular intervals along the |ongitudina
di(tbet fbangsf pohbioplag?der A .a rasadti tindiy, tha mﬁaﬁgigwgid
menber 28 is connected to provi ded on) the fl ang

2PSMBEr 13 GGt &R A AENL, s tHcoBghted1 iahe ﬁBﬁb%’r“nger
20 4t Esr;?lb?%msa f%?}n E@%@”g&‘ﬂi&ﬂ E@oexrdﬁ%%l'y anl o the

shape of Tetter Vi ew (See

shewhatiodlfor fuliiy aheaghfggereaber &% |n&:@.ﬁi§Vb§IEﬂnge
at its proximal face (lower face) with 21 two claw
peLt cransb Gtopped et ithg pusse lpfditheceperstian.to face
each other. The_ link nmenber 27 is disposed on_the

f | anget2AgRFally anffinh GmPHRE { P fgenI2sIee SHh BoEh1ENE
dh%k@hrSﬁ§kisaﬂgtt£§Eticularly 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 pieces 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
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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 |inked to each other.2The Iink menber 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
apebt ol&w parttions 0281 herdjenkingnbesugl dirdariond ao te
narrower than the aperture portion of the syringe 2C,

t Facensafte ather-t he proj ected portion 274 or the

narrowed 15 aperture rtiqQn of t

Conee T O LBLERERES 4 i BRESIIShgR bBS (1N 3832 40Y

t '&Saﬂ{:k‘x‘i@ecrhezélgﬁgé h? ﬁ%%'éﬁt bos: th\@hﬁi.ﬁ 1 tdl%epEHHQ&[e
cah be prevented fromcom ng of e syringe 2C

I @raddml @idel haadipp@npiatEr 273, i sherimukdedmvet et we

20 parallel grooves 273 at positions corresponding to
t lFemprased o ti'POHBPQJS ]DJ@I‘tet Rel eknpagedgomeiivedizgal THide

groqves_ 273 are in a direction tho
URESute: Bastectriricate] Shyth phexETHAy ige| BHE sdge
2%1)1‘9301&&1 & Qﬂ@gé le@@dg%&ezﬁar@ﬂg iﬂﬁﬁe&“ Ech &?%er otéher

grooves 273 (see , the engaging 25 ne

can berh®vEGkamenget e7 gopyesideBatThts fraltes pbéFEion
engagi ng nenber 28 to be assuredly displaced between a
condht & aprafecelngoerigag@d 4wl s¢e tFHE . r At kepemdingeinto the

the 22 lurality of enga recesses 244) (the

GREFEREh RAFRHA™, At HIGPIOF LRy Ao gRaFes GrURdBerhg O

r %&aﬁé dzf ;i!bE:Ffoﬂ 9K 457 314k *ﬁ?eru%%?d'ﬁ QN SHAME L8 ve

FI'GS. and 2). In the condition ere the engagi ng

MaEkebweS thanehgageseidre bbetidrlof24he syringe 2C, to
ensure that the projected portion 274 or the narrowed
aperture portion 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
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
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 fixation 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 ard itheof ngagigiggneabessei 2angl { tiee |donkdi tienhetowd/ in
constitute the position fixing nmechani sm 10 for

f i 5&Grg 30handoxiqansiitépnt ¢t Yimggsptpackad frppethe nagk 245

oufer 15.cylinder 21, lncidentally, in_the nedic

b BB o e Gadp oo PO T8 | o THoFHAIISPabon
t 0 | 4 t f k 5 :

B R Y S T AT R s R T
W thdveandeser e hiluahew. 24 hes fekskisydd NGe 3fneéd words,
prefilled syringe which is prelimnarily filled with

a thelipogayien neff dtheablumeer dds relahive dooidtesyuteme 2B

i filled syri whj ch_ i limnarjly filled
W TR 6 Hy TTdaPAY Siethe Poridessy ihnbRe Hendidion

the,Secend §é{§%}g§ %gmﬁéz_e za“i@skgglrét d &6 FRIB-A% 245,

the m xing sy except t e position
fiiengiraechani MR bsusge:d tad Lol BhOt e VK USnaeS 21 is
the first syringe 2A and the second syringe 2B each

i nednggd lednroliayloy kpnpeymix] the phekedr 23 tapbdleoved.
sliding_ inside the quter cylinder and a pl unger

21
24 operg“ﬁll"ﬁ\'/ei? chfoedicat apparatusal (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 2A and the second syringe 2B
will be described below.

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

The first syringe 23 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 m xing syraange 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 tigerizd4 bfridee 20 ahaltid seebhansgrimdec 2Baeadciedn@lizde
easily and reliably while securely pushing the flange
pon jwriex42nlipmder 21| agerskedr 28heapalde of5slading inside
first syringe 2A, the radjopaque material is,

cotRe g™ FYLCAdeRd.  Fifhed RIRREFE | 71 (HRETEhige to move
su the outer cylinder 21 and the gasket
Zéﬁ&$%ﬂ%ﬁgt32%bnd syringe 2B, the diluting liquid is
cont ai n&d shBwd 1d Guicd- 1igld 2TRARCEatH) dN@hEPALEst syringe
surrounded by the outer cylinder 20 21 and the gasket
232A Now), theeseosmbacyoinge \iB.| abéldege rndyadobel 62 lazated
shown in FIGS. 1, 2 and 6, the connector 3 includes a

bae 6t PFEIISaL ier SE il RsPEng il Holty, laroes
5l P8 PR 208 SRR RSBES S

i ngesuRdl b8t Paid S18hgt NSobasm 28941 D b2lopeaRted more
menbers 34 attached respectively to the first tubular
boelysi33a thad the SlengrdpeubidraR4Body BRHmixmdg2€yringe 2C;
| ock nmenber 35 rotatably supported on the base portion
315PoEt IdivadA Y ratk|aBe T2t o P mave o the plyngery 24 in jthe

SYE{ 48 %tgrlegtcotp nc%g)t %% éé’rﬁe%{:%it “gés}tﬁﬁi %%S”rgiiéﬁl%

base portion %i. shown I n ) e base portion

3lyhBle securely pushing the flange portion 242a with a finger
or the like.

In the first syringe 2A, the radiopaque 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 liquid-
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 body 32a and the second tubular bedy 32b, and
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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 nenberz422 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
par tliooh Bdmferdst retptaxiiyraiuppbttedion tthe base foattibanil.
31. In this instance, the outer peripheral surface of
t he redfce@ev dReFEE- pbrianenF2E2 df alse)mi e drirgdng
syringe 2C and the ipner_peripheral, surface o he
o R 2ol 5 R b 2 BB T b oS £ EB i (oo Pase
figdPeGQAt 8F1 Wl BnokifGl PEBST s, FHEN bRsE PHALRAEH Of)
ensures reliable liquid- tight connection between the
capmedtien 3t arid phexidhad ndrtivhi videh 2Cma2® Herwbwsi(dher
portion of the base portion 31 has a tapered shape of
wHiashk sheewltd! deaneckav gngdgenent wddhebbesfemalehgcrew
distaIFd%gection. In addition, an, aperture portion at

S

tHEL BESERT OeF Bembre o8 5BPTHHH SYEIRYS Afs as a
di schagge ‘ i.Ch t ' [ L Qui g
di schar&geg}@%&etd,&g glf;héeh%lmsa}ygls gbr%?%n@egl? ;d"tehée(g%éggez 21 of the
pardakofemBer t42€ olfO€Ke nBARE sgbihde 20t akablyews Wagagted
coaxially with the base portion 31. The | ock nenber
3wiity theprélsegcobvwadbbtafokbd Pase tneydian dentrad thhe
| oc neﬁb$r 35 is provided_in_ its bottomportion 352

0

Wit PSS Aot H 88 T RPOLHT viitc ATt HRe JHERP SYormdcorCots
t ' 3.1 , Ln . .
i TeREREannid Mo hold RSB, B Byb B nsma, sg0e of

Orthe base portion 31. In this instance, the outer peripheral

surface of the reduced diameter portion 212 of the mixing
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.

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.

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 eszanple, 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
apudnakt Snémteirhe TN NeekohemernE coNpERtieRd ia each
other, so that the patient can be dosed with the
mibeddoni pentd.on] 35Aswitiovn hioe B8 throngh wakeh gdet fdatal
31l is.integrall growded with the first tu ul ar body
SRTEAER $0 DecBREE RAIIICH: Jhotsy PESFeHni BAE CHANIAPEA! &

W B Lige %gteiaﬁoﬁph%‘c&]of t}(th{)iJ 533 Eh”tgee A4

connecte I'rst tubu ody 3 a side, an " he

se®and syindde dBgh§ewaitnestsd &1 thee20pSLGMital surface
tubul ar body 32b side (see FIGS. 1 and 2). The first

t wulthe @malsz:aranm tdfe thecbase tnentlien Bbdy 32b

proj ect (extend) opposite directions, with the base
porti ofR® %11‘%%?"@88? 1sTEpEmed IHiths 3t Femadeyisogev 351 at

a&&% Lng tj%hgg ?] eI n 'lthu,-efgﬁgf rs;a::q'.]‘e‘ |3§?pi£]gscrew

vveen at ‘thetine of mXin

r @1'9@?@5 WL TRt Qbk:aéxéﬁhﬂlha t Bema e | d8riehd £bimidd d:m
Specifically, for exanple, the first syringe 2A can

beogneppex (nott kbovef tdispoedefir amarhendepor2iton s:ifde tube
FIG 1, and the second SfHI nge 2B can be gri pped
tr?é’nPFﬁﬁ?dh%Pn& PPBh‘P‘T‘h'e TogRfaERfe. 3 %l}%ﬁ?u&tgrpﬁ)e‘alb

Coa%gll 'i: 1@% # QFJ&S‘Zﬁ ?@ﬂe bffe%%%%ltloi‘ P}J {},ﬁ c%}lmglc?@ed

respec |ve |ngers)
oR&y @Ebﬂr’oﬂ{er, '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 hody
32a side, and the second syringe 2B is connected to the
second tubular bedy 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 liquid. 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 tinme of the 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.
Thiigeens FIR 1t hahd tite wedbsal syipgeatBScdn G gi€pped by
gripped nore stably and, hence, the m xing operation
céﬁebélﬁﬁi‘e‘? f@ﬁﬁeér%r@%traBN] &%df( reln a‘tﬂqb) a gsipped

case mhere the fir t ubul ar body
SS9 Eh Eore B BRHSEs I, cop e 25t repu%mdar?aea af
d& 0 e

R L R R e i L

Baxaxamgi tHe raaaopagd ratbuliar wody tBdbdisufidd edquadh
the cap nenber 34 attached to an aperture portion 321
at{ thhs eerpysdicnovit hdregefinastern de trieferngd nmmiasr $mBding
are subst tlaII the sane in configuration, the cap

TORBER IR O CRREDS AT IRPHoOh $AAIYE Thise Shgemeicale
fiah ﬁ&r%ﬂ%”la sbog fi?e@l)t WLl b Q&%}ﬁg%@sﬁ{g qll ‘ée?%! the

deSCI‘I e cap ms er conpri se

t olsth g dyyiﬁtleﬁyllndrical body). 27 The first

syringe 2A is connected to the end portion on the |eft
si de i Ad@itgonf thre fdaptnbtwibelar3bodThe2emhd pbet $ecpnd
igpgorned with a male screw (Luer |ock screw) 341 for
S

W-ENFRGEnEAP I PTERBIFE Rl dhec Falie posidiopndn | Hik

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. &
(the side of the first tubular body 32a) will be
representatively described below.

The cap member 34 1s comprised of a tubular body

{cylindrical body).
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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 di aneter portazon 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

porti orn2l2ipét tdiarihigeSia S icegaedfed atnd thBeehd@ndrtion on
peri pheral surface of the end portion on the nmale
scihay 134t side of Hlfe Eapf rfﬂ!ﬁb@ﬁpsmemm Ji4nt dTHe epdl5
contq?t wi,.t h_each other Such a con ‘ggratlon ensur es

t ATt 100 18 ofiitah 18R AR dnakiee SEEPY (YRS dgskosctaw) 341
I
Zf‘ﬁ#{ ety 604 %;Fegrﬁglgdhgtﬁ ﬂﬂeqlﬁeﬂaﬁ_éggér%ﬁgagr £ e 1ock

Ion, an e I amet er pOFtIOﬂ en arged

i Mmdntar 2di apetey fARdtosLingdl aneter is formed at an

end 20 portion on the right side in FIG 6 of the cap
nmenber I34the Thedifdalsappafatusr lholhe 3Remdle tereeddin of the
the enl arged di aneter fortlon 342. Thi s ensures that

°é‘aﬂ‘ Rbe?? PF the SiXsicradinget iR 319 &heimpln Forew
?b%atﬁgl %Qﬁ'x&’emb%@sggeaf‘% W%%rgl;}ow v% & %rn® eac‘}x other,

valve verse 2 |b|t nmeans)

dlapp&el@ RetMesD dikfectaP po¥IRh 234 NGnen@itst Sdyringe 2a
tubul ar body 32a (the sane applies also to the second

t ubuligrselpbdg By .the8cafheembieacR4vitae the gitledes the male
fixed portlon 41 cl anped and fixed between the cap

TR I41¢ O SRS, GFBCEmotRE OT PERLEDENR AT E RS
LGP b Ooa: (L AREBAYTSe B B0 RBhhmge 21
and the inner peripheral surface of the end portion cn the

male screw 341 side of the cap member 34 come into 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 is 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 body 32b).
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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). TheslO 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 h&hduckdiii lvalabve, idledescans beedipeataodi €pagped
valve or the |like. 15 Arrangenent of the check valve 4

wi t3ndsdéKed belbirengtibat¢ah memkes 34 (fdusieblergesd phameter
liquid.flo om e first .syringe 2A toward the base

po t“.r%ﬁ"ﬁlw%\%% ¢ EE&%&%% ﬁ%ﬂ?ﬁ?tbq%&ﬁa f Ry anpTitHES
re [ [ hi e ;
e E L e B R L 3 iR gransy
opewriithgthé ofie me8Bs)n W .ch i s cl osed, the

radi opaque material and the diluting liquid can be

sel ect i ¥epyEp@driperédon ot ¥ |iswai At okt Hékenbrihiosyr hgefixed

i X 1) 2C. .Th terial tituting th
CnERE Al AL ] SRt AB S ATE, BepErtl BeFh TLER o

e ri i ongd 0
o MR Brobif MATIR £ladtRslin Ly I TRRLAGTEN SRR
comieetOtuBuranfhogyr 82k axhabedee FortiEAN39f . t Rgecap

menber 34 on the left side in FIG 6 and a |unmen of

t heonvergent nyitdpnbé2yi B 2arovdfed i trutidsaapex giarfd ewth a

passagg %6 t hr.Qugh m@ich t he radi gpaque materi al

SU&EFI a ??Tﬁnﬁ%ﬁ@ 421 The check valve 4 with such a
configuration is a so-called duckbill valve. Incidentally,
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 liquid flow from
the first syringe 2A toward the base portion 31 and to
securely inhibit liqguid 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
radiopaque 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.
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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 syri9nge 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 tThethadiomagtior nhtairfilgurednad ebover s& Thman of the

passage 36 may flow, into which the diluting |iquid

erim meabes etb v 1thew1%*ssedg3@ 37 G- 19 aRd antogen §F the

RIS T s g
Cy.}n *:i&ﬁ OB a6 DER0GTL maeéﬂgmsuﬁﬁlamfm &he,
Il ca ape

wth an"axis orthogonal to the axis
Offizhsﬁt kesen@oria @asddsi s thoaa®ltidin,aa pandrn @t ahet bap

third fl ow passage 38 (the base portion 31 20 on the

dimgmiers Bdeoy ttihe enlsbhawbe p@rFI912§ qn@l at Lueen ©F fde

joint portion 313. In_additian,

dr
st SehTer oyl 2R SansSELthut edse e Aessace 37

A 25 | unen of

iwnh@i%ghgeygﬁg @%dgﬁgééugg gﬁal’ln&llpﬂﬂe'ﬁhﬁrblﬁf{hé'sq.s%ond
t herdinyel an @éﬁbésfﬂ%mnl ﬁallﬁfierll\llotEhtth:dsm pdrtibovsl

passage 38 through the cylindrical portion 314. In
otwiekchwhdsfixs$ie fllgwenagsageh @6t ahdl the Isegpnd 151lea passage

said 30 to be a branch flow pass

br%cﬂg?éa FF%&?‘%WeWhP?’ﬂS‘F’r%eﬁagsgb‘e" §%kfgﬁ§?%%88
CYLIOSEL AN GLofBida AadaR. cLliP DU A hOdY,

ranc as an aperture
POpddye336 My Whice!) @apt&nehiR® théndiXiting liquid £rom the

second flow passage 37 may flow, and into (through) which
the mixed liguid from the mixing syringe 2C may flow.

As shown in FIGS. 6 to B, a cylindrical portion (branch
portion) 314 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},
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
lumen of the tubular beody 315 communicates with the third
flow passage 38 through the cylindrical portion 314. 1In

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 disposed at the aperture
portion 316. 10 The filter magber 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 h® ®Genhaestfich fiew passaddgueihienals vihachédtffom the
menber 51, preferably, has a 15 surface treated to be
hytdvigghébew parssiagea3bythoplubbitbe ¢plindaieal Bxeniploas 3df -
the material constituting the hxdrophoblc menbr ane

irﬁﬂS&H@ poﬁ%ﬁeﬁﬁQ&FPﬁoP?ﬁﬁlﬁﬁSe flow passage 39)
LAt hugﬂ‘?eﬁl@éf (Iaugtgg o' O OQBJ‘? ! %n%n Eg?%%il_‘% is

oroe ene per uor oa

eﬁOPQLMﬁ?butEEEé) polychlorotrlfluoroethylene
(P FE), polyvinylidene fluoride (PVDF),

et hyl eRef1 ktaafdenbeoes hydmoreiogpthy ngrertQEEFYrtion 316

et hyl ene- chlorotrlfluoroethylene copol ymer (ECTFE),
alﬁi‘tﬂé'le}b r¥pY 1% ﬁé‘P( PeybeRZ PTt FlaRREGHHAEr ARG EiAHingh the

d h hod d
f%%ena e&?éi?bﬁ é?e C %%egearg a%ﬁhgagﬁg ?re &isposed

phase SIn

arag._OthI gﬁé@tuﬁabﬁ,k@k_gntjﬁat ment, etc. is prefer abI y
used for the filter 31 menber 51. In addition, the

nmet hodTherfiltert meabaenil dfs eakpnisddef sudlskelike
hydrophobic is not particularly limted. Exanples of

t HeembpEeRe dneRardeThe fddiied BemRgatilngst e KnFigeeedras

t (% 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),
tetrafluorcethylene-hexafluoropropylene copolymer (FEP),
tetrafluoroethyléne-perfluoroalkyl vinyl ether copolymer
{PFA}, polychlorotrifluorcethylene (PCTFE), polyvinylidene
fluoride {(PVDF), ethylene-tetrafluorcethylene copolymer
{ETFE), ethylene-chlorotrifluoroethylene copolymer {ECTFE],
and polypropylene (PP). Any of these materials which is
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 stgpped 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.
Shehvar-configuration of the cap nenber 52 ensures
that the filter nmenber 51 is securely fixed to the
apert ure gorittien, 3ilte tfethoghfohetiapreatbent 53X makihg the
the nedi cal apparatus 1, a bubble may flow into the
missich gceylnrdmhgeztt: o{afetﬂ‘i’ér parthcu i lyadiippigflre Examples

e 2ty (el U L0l e TR SN e

r t Le m xed
I?&B%grlggg%%bgé g$€$E%qgggéggg??%r%%§FE2§120 i nclude a

met hodThe oy Glemben $he scedflbtiond wWieke thbelampdidgal The
apparatus 1 in the state as shown in FIG 7 is so
ordagnetibeh £2 ifsofi’emmnethehepelﬁémwperEMQim 316

of the branch fl ow passage 39 is rec%g vertlcally
ufdathiton ol iy &rP2%R e 5%u§ﬁ| ﬂ’é"‘é’r "S5t t he

m&%ﬁﬁghéi(éi ﬁ;ga t%%nzg.h? améstgﬁgedpﬁoﬁ:iroﬂs '(Jeﬁlaltghﬁ diameter

rnt m XI ng syringe I's urged to pass
t oattgbny hed1 pAithopds Ofodaayt bnl@h:gfda)w:n pASSAgH aB8ter.
which is located on the proxinmal side relative to 32
t He efdbenpleitiain pdr therfidtsrangmvdre Pl Hsodyppqged (fitted)

cylindrical portion 314 and_ the branch flo assa
367 (thet A PRAHEPTEIOD B leecTi ! ¢ CORAIGH AL b the cap

T i@l rWEEbe%{séJes ThYS tHe shihee PBRli Gl 3RPRL agéb%rhy

partlcularl
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 radiopague 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 ligquid. 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/claging 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

degtd id¥i19@riéQ poE@A¥E M NG EhER SBHddHghOBhe t HiAtindrical
portion of the third flow passage 38 which is on the
priaingln Sildeamd|titei beatch tflewl basyagedidi.cah poig icgmer to
314 will also be referred to as "proximal-side flow

pa¥& FFEUEEEY " Tappy ech ¥t a pba itdd t6F BeRben Rilrd f1 ow

passage,. 38 which is agn the distal side relative t
Phe” cyrtnie ta e Peflrt B raiefoe ko e e BhudFin e

aScy1 Hididh1Speket fn091 PasiRdfe382anc & 1HE pEOSLGD 35S ana
conprised of a trunk portion 61, a base portion 62,
anthea flidvet Hemifesed 1FET tiltwred abiebulitel inumkapory ifor
61 is cylindrical (columar) in shape, and is

t RO Rykbie (fitted) in the cylindrical portion

314 in a s-tigh i quid-tight nner. Ln

sddi t1 % SRR TaBs- bk s S EPR L 81 Shoy passace
tr : [ i S t iSho [ ;

FI AR L1051 eneSEpE 1R 1 M, DLy S AN of
prihe ded rdheler pasishefl 3 ®vaninthagbsaiqinEiagepassage 39 is
(holes)) 612, 613 and 614 which correspond

r edmasedeiy the aRdnfrisabwordige 3lbwipibsateimghflow

tpgge%sgslga:qteg lg_BZIn &%lfigi\%: %ﬁgs,ls ﬁget e.8 2f oalrl%wtigg gésa cnrcig tfllog\fv 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 & 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 (c¢olumnar) 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 poftion 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 internedi at® part 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

SiglerditnFk® 1d oviiBRa thardd OW1EhOfL.AL paltBRgEAS®assages
portion (lever support portion) 62 larger than the

t r (kLegqnt 608, 6613 andr 634 weigth onrresidd agpppegtively to
preferably as one body with the trunk portion 61. The

balhe msortBAL 6219es filRvt PI%S%*%% S8t bea i sé2posidp a‘tlow

the end he i epe 'S S|de [ E e
st 3R o 3 BREn Sy Dashale AEhF w8l &R
the RAsSRIBAr E6AR £2 ahdford. PEBLEEE £HAING t 8nd2hre2210w
and 623 projected respectively in the sane directions
aspddmndear gee, dé Y @hidons4 (exteridnggin diaddali dhsgcigfons of

the fl ow passages 612, 613 and 614. This . permts
w Bhe LT PPREEITO6 loptt pegekatednt el Oa%hPEh Pffe 50

sages 612, Q13 and. 6§14 are_dj rect
¢ o 8050 e lsAra v Go¥ SrebhsC elen, asemppatate
ofpél_h@ &p%ﬂ@déﬁhﬁé%@n@eﬂdﬁ | 0B Mailt1enpr Oxd MBloySi de
flow passage 381, the distal-side flow passage 382
anﬂaééugdgramzhtélamu passapenaid.at34he Alntidre penigiieral
peri phery of the base portion 62, the |lever 63
ex§erkiaey 5éﬂ\d0%r'é}eec,ttfi‘1ﬁ§ POrtiRe @lrection r ever se

t he fI W} passa 3 i s ornEd refe aq

w'ih (B BRER Rt o R oSS TR, B “BF 1 BT ppbed Qf?%
trunk portion 61, the base portion (lever support portion)
62 larger than the trunk portion 61 in cross section is
formed, preferably as one body with the trunk portion 61.
The base porticn 62 is in the state of being exposed at the
end portion on the viewer'’'s side in FIG. 1 of the
cylindrical 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, wvisual 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 1) extends 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
cyll ndgAtC% p&ﬂélo'ﬁeﬂéhéﬂyt&e tRECHEHL ;?dﬁ%:%h”@ﬂt ‘the
this 15 conf iguration I's not limtative. In other

WO &ger tdeexconmiat] @nd3phoyeddngr ani thesl dlirteetaon reverse
restrictive neans (not shown) for limting the

t utei tip £Aghepazaage Giér iahfemedherretrtatdycan pee body

turned relative to the cylipdrical tion 314.
T i BRI AR SFor TBeat BT b "Colpi PR D20

prgix?%él%d Q?&t ﬁ(‘ﬂ % lle%r %Q:é?&P%ﬁHr\éﬁ ytl@é &tk 6

art” o portion 314 and t base
pokLian-fed. and mhlch can be engaged with each other.
In addition, the nmaterial constituting the cock 6 is
not parincddeatéally. riheedevénréeampberformingafhe turning
materials as 25 those nentioned above as material for

t hePBRlEOnc ) Fi Mferl i tedaho beReS88. TRBly, SBrd 5t B of
LNE1 QAR W' tnBf 4GP ThbPRLARRIAVS 1 Sty A% ML
and Fl , .a e case ere

poaﬁem qh the (hﬂé—ﬁ!ti@ﬁs@foi- higayC Bekofe i ﬁla&etrebﬁmbléke a

sane direction as the proxi mal -side fl ow passage 381,

t heabdbnch 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,_this
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 portien 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 shggn in FIG 6. Nanely, in
the condition shown in FIG 6 10 (FIG 1), the branch
fl ow passage 39 and the distal-side flow passage 382
are in a communi cating state (opened state), whereas

t he prgxi = Sigde oW, PASRFe638L, i dd) .2 s Q.
state ?él%@%ﬁ§59552%.m?n thigggon%if?gﬁﬁ |?§E§§’fﬁ%®

f rvf8ret BRe PHERd tiRin- Edend | 1ewepass age thl cbok 06 tie set in
di stal -side flow 15 passage 382 is inhibited, so that

t Hehenisging gd bpegtiononschlre drexpupl ovided £1BWspaepos 381,
the case where the | ever_63 of the po%é.G‘ i s_yotated
byt REBBFARFRF AHE PESAEPE | Vh 2ffofii®i e -Stde v Passage

Pr g %h@ghggaéé QY+RagS %v&%?% @HQ%J&? RLaReh, fga&vgaﬁgs

passage comuni cat e each ot her through t

flovs RAgSaesSedida aRdehd Ifmknpartiod 58, bEURke pRcki 6N
61 of the cock 6, whereas the distal-side flow

passages38he i prodaladdsbie tHiov passrgpadipher a¢alnd oycehe
611 of the trunk portion 61, as _shown_in F

|G 7,
NSy, PPRIPRRF T fATERER SHoRt FhAS PRk PosEleh 1. as
F R |i§8i:.98 . fé.ovggrg%%&%q.n?’@ﬂe aéquéiqgogr% fiInOWE(é . 6

p
passage 39 are 1n nicating state, ereas t

di g - 191 dend [ HNRAS886R pHdalgs B39 and M- AlétSl-atide
In addition, 36 in this condition, the
abtle ipesthgaelBeheblbhi mgcwprmdcabhng cxtratise (opened state),

performed. Further, in the case where the |ever 63 of
t HENESER he | REbmalediee ot 2858399 o the? Shut-off

Coé%ﬂéé qglggggwgéé¥e5[(iln this condition, ligquid flow from
the proximal-side flow passage 381 into the distal-side flow
passage 382 is 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. MNamely, 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. In 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 flow passage 39 is seagd by the outer

peri pheral surface 611 of the trunk 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 fﬁ ailﬁissi q:%nﬁ.ll'g n ,p %ﬁagﬁo@%—%e@tﬁohgd %Mghg aéﬂ(ﬂt%t ion

state, whereas the branc | ow passage 39 Is I'na

shtdn e per@bemedn addition, in this condition, a

di schargi ng operation for discharging the 15 m xed

l'i qui d,Fuxitked. i in tthe ohge hener ithgel@®r \H3aofhthe cock 6
di scharge port 312. Thus, in the nedical apparatus 1,

byl¥ IS AEOTHEISesPY e i98Nithe/ SPRAItHGRo PR HoF 16 -

th [ zsLde fJ o 3 IS S

(1 e SRR e P ARty P leChikest Sae
ber 58t §fsB8gaS3ISE HomPidni ddth wiRer 8h6K othdr @Hi-Sudn A
can be permtted/inhibited easily and reliably.
Actovlipagispges helT @od 614 ufrotredngnatharntrunk portion 61 of
openi ng/ cl osing neans for opening/closing each of the

di Shecogkdé - f YRjFeasadbageramsd £Aawt Restinch 1f ofpaled by
. 25, hod qf [ t.,h di cal
pa&?eags%t%%lp\%rf]%)\lpe\g’ala H}?Eag%e 1b§ IOW.e [ﬁetlngpégé.?rheﬁl, as

appar at us e €SCri
Mesh&al 1RPPAGALAS Hahén hanCQAMi Léiktdbn SHOWD 1N FILG 8,
1 is prepared. Specifically, the nedical apparatus 1
i stipr gqpacdaail nsivde dlowhpadsast 38)r andetti2Adfiskhbdside tfhow
a radiopa%ue material, the second sgringe 2B filled

I

wi RIPSRGS PRI AES 1T di BommRLaatdng REREE s yieRgas Zheybzgnch

thfiow passage 39 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/inhibited 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 ¢f using the medical apparatus 1 will be
described below.

[1] First, the medical apparatus 1 in the condition
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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 conngctor 3) is 10 connected
through the I 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
grd;pped Ry e | ef.t nd . SWI . 'S
gré| pped j'gyFt&ﬁ'e lr ?Shppgg%rdﬂél nS{)Eﬁ?lsfsigc%?g 'edylg:éon ?ﬁfggﬁ

t heppklrathigngels 3Aephrifeid iwnilensyhé NgersAsksiRgsad f111eq
with the thunb of the left hand, and the plunger 24
ofwithe asgednopayue mgter28 | shpushedndisyirinbe Hunilled
the right hand. In other words, the m xing operation

i Ydhdudidnting l4apddy| and (the MLRIRY pAGHRIRaterifh the
an Ll Ut i | qui r.e.resp L vel 0 sed
I, 35, fhitiing, 8K, Snd oL SRPBGELIGE 20t o MRS i
hay} G del-0 98 da ke @@ Be P& NtHRIgHa8KE Lot ebBot e, M Xi Ng
syringe 2C in the proximal direction, whereby the two

| i Juiidenaneipafiel the medionl appachtet Her tha téak Fpadse in
defined by the gasket 23 and the outer cylinder 21, as
25theh SPediEhen n E£p BEGH tS-on, air having fl owed

t her ei [ the, di schar ort _312 i.s cur el
el Mot F ARG RG, BREb-f, o (EFF Ssfinbaieon b 2o

i nhi bi from'f Fow ng roxXi

fl @Rt adensdlgh $8et Datk a8 381 #d RO cBhndbEor aisposed
radi opaque matertal with the diluting liquid can be

peatf emreddnpoet el obabhytuing cahebyed [#] al pathentcase
where a bubble is present in the mxi n%.syri nge 2C
¥

after tlIfd sYHFeguert by ederepipRRtE arfdgnfirst syringe 2A is

gripped by the left hand, and the second syringe 2B is
gripped by the right hand. In this gripped condition, the
plunger 24 of the first syringe 2A is pushed with the thumb
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
caused to flow into the mixing syringe 2C. The two liquids
thus having flowed therein push the gasket 23 in the mixing
syringe 2C in 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
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- nentioneg In carrying out this
operation, also, like in 10 [3] above, the air having
flowed therein through the discharger port 312 is
securely prevented fromflowing further into the

praxd | dge f a1SR1tRatnd kB 1usi g i 18uia
stg%% 0 o?hgﬁ%1fé%?d%?%ﬁ?gﬁﬁgﬁﬁgé mai nt ai ned. [5]§h5§¥1

t hgapusdipagrabederdier rabidslatahacketeln. the 15
pl unger 24 of the mxing syringe 2C through the |ink

menber [45 &s thisoveseewiens ad bulibke dgf pEesepheltdde 6
is set into the state shown'

SUBSEHRE RIFHII8 RE AR GRS SIRTLGF Biedfheamiage gpunts
t hgf DL n%% ﬁ1 tgljet %e% ”&é%‘ ngflg‘g.dgs lﬁ.ﬁﬁtﬂﬁdzArgcp the

20 per orm a qU| di schargl ng operation

r egitking tdy@1Abg esk i Wollpl 6tk Sahar gendfriam shewn in FIG.
di scharge port 312, and the patient is safely dosed
WI 2h, t tiee miockdé | isjuied. inThuthe istatheshesdt dal Fafpal at us

1, each of the first syringe 2A the second s r|n e 2B
AnheReYi e §SRYRR TG PROTOLIAN, 15y EPPRIGIAT §° aDove-

connegtedt% %he cgggggtéﬁf hiEhSQS%éHf%n tRso, l%?e in

radro aquemaerla in~t Fst syringe 2A and

di 41 6oyd O¢hd Al 1M 196C ON6W&Y thageir Briamsudhe the
suppli ed 39 into the m xi ng syringe 2Cin a sterile

madiechaAscopdrhngsl? ist lsecnuellwpaguented efyoy f3aWiede

diluting liquid thus supplied can be mxedeﬁlth e cht th
ot K8rther dinfoahie reraximey - side e PaRS2IhS ik SRg 1At the

ope%%%&f% é%%%ebgfpéﬁg(ﬁfy%g 9¥quld 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 1s 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 liquid 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 23, the second syringe 2B and the mixing syringe 2C
is preliminarily connected to the connector 3. Therefore,
the radiopaque material in the first syringe 2A and the

diluting liquid 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 tine g§ the 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.
QOSSIED L Mei ngt BEri AGL ORAGWE aMBLSF i ] rRRdetDe Accordingly.

diTuting I'rquid can be mxed wth each other safely

angher ehd fdlaguel hat8r paldisniaonhe i diluilingbbigyidatthuke

time of the m xing operation, the plungers 24 of the

f isuppltgyd | grge bRAMAREA thidh sachretheyy safely png aepidpket

so as to supply the radi gpaque terial and the

di |l uti Ay 29HELER nFBethé‘ﬁ?ﬂxPﬁﬁré%”Pn&é‘“z‘if pe}irmed by

r ectively.. | I j b bhesf the

T speuE e Rrdhiss JRARahS dphrS Yol piet

| Seafdsk! 8g-idd 2at BRar ek eRagHe $pidideabBanthddetore, the

diluting liquid, without pulling the plunger 24 of

t heixtingi opeatriongés2& Sisycepehation.xi by aihernyerdy jtde

filled with the radiopaque materjal and _ihe di | Lingi

| inpdigaii ARRARAGIE: fol i e+ LBBF | 1hGPEpaPALT G, atpghe Eime

si mul .t anepus suction. liquids fromboth the first

s¢g¥ﬁ§8 mﬁﬁﬁ&hgpfﬁge§§£bnd syringe 2B i s obviated, so

that i BekSa&fsurifgConé Milkihfeopdendiong tnsisteafilehstate

radi opaque material and 40 the diluting |iquid.

Furddiae, théetennemytolve3 acande whtnieained, sodéry ricy the
dose the patient with, for exanple, only the dilutéggay

| igjinde pReERtHiafy o nmeRtPEEtIRg B i906E S HPEPT™
dotiéqga%ﬁggaéhe material and the diluting ligquid 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 ligquid 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 radiopaque 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 liquid without performing a pulling operation,
simultaneous suction of liquids from both the first syringe
2A and the second syringe 2B is obviated, so that it is easy

to control the blending ratio of the radiopague 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 the patient is dosed
only with the diluting liquid fromthe second syringe
2B, without being dosed with the mxed liquid from
th&é’na&llﬂg ;% C. <Second Enbodinment> FIG 9 is a
perspective ‘a mxing syringe in a 15 nedi cal
appar atm&tﬁéﬁs:omé&rmggdi PeH kcadeCRheidtit Ast B8sired to
present invention. Now, referring to this figure, a

sedase] thwebpdt et wdfth, t fer reecinpak . apply dhes datebi dgquid
to the present invention wll be described bel ow. The
f oF¢HITG9d B cErpsesAndi FYTIRGe2 8B c-ht ¥t SPSdRgt Weth 2

O LSS58 L LML 200 B SAGD e £ T oY 1

ent as ove W |
omidied cABE, PSS §Atlingab oS wtthlesmmﬁlgw}@iageti@ is

above- descri bed ? enbodi ment, except for the

coffsteglitat tba miteﬁ&ynhedem mm@ysyne ngeavel-meat wnadg

syringe 2D shown in FIG 9, unger 24 is

prmslnﬁwar ifwllgﬁ RACheBLsh 11 a gm?fr!rﬁg fdpefafeyh-tion, the
eventlv

o G BT 7908 TR, Bt T P SHpor st FoReBRLE:
PUbdd Rkt RA+ P 4NN a28n iy thhoceauramgtmealahfd from the
operation Is about to be carried out. The pulling
OpsEEindRYRLRYE ME vV &iiRolE hed nigs dosef rvitdd 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 medical 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 dianeter of the body

portion 71 is set to be |larger than the outer

di aneter of a flange portionyg£42. 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

Prhohsst ed pPeid QNS 148 S NRAVE pRel-ORgivd GikhbBEr + A )efor

shape. Each of ‘the projected portions 525 is provided
aprétantamd par bpatddican ognpal pady dhanplenggards #2ém 15
enlarged in outer diameter. This prevents the pulling
operariing phevehls vereraben ¥s faksmtcsmi hg offriedeout.

pl unger, 24. __In the pulling operation eventive .
member ™o LA 1BECRPRIGR! PERFSH R, "ERESPr b ki £EHPT ised

pQetions..72.can [ respect i ' : :
L T e S T A
the pididdi@dopeEathan 4¥ eventiye ofmemdebody i FortiisRosed
with a play inrelation to the flange portion 242.

| nci defttaaldurert Aeamatamofothel agdy storslkien éF tsheet to be
pul i ng operation preventive nmenber_7 i s not

pARFPRLI ATy thosopted (H@MeEBF &k fhpit@RIEnBOE N 2 46f

play ( o r ahly.-po .
preferg%%35%%efgegd&%ﬁ¥égfn7?h%r%e |€%@g§p%gﬂggﬁgqghs
aeeereipndigt hespsesedl 420 asbadinentin ahe t figarigene
of the m xing operation, even if the pulling
operaiomre4® eenhevelwmyere247 is pulled in the
proxi mal direction in an attenpt to pull thegglun er

24 of It REditirRg &Y% BTG esbedt R puAnS g Bper ftAvon® 1on9

p&g¥?gﬁéf§%al) shape. Each of the projected porticns 525 is
provided at its end part with an enlarged diameter paxt 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 242.

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 gglling t he plunger 24 of
the m xi ng syringe 2D can be 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,_b rforned,jn the sane nner in
 hEMPREGIeng o B Hih B0 0E, TR g PR Tty fEop f the
105481 Ay SpRrALESh RYARACL LY St 6T 18 GONRRCHAT thé N

a medi cal apparatus (third enbodi ment) according to

t heropingsle @i re8vEdt 10N .anNawtemef efor pall thd hlanbegu2£,0f

a third enbodi nent of the nedical apparatus according

t othhemprioge sYrivgeml ofhe2Duiiing geeHatien Pa@vEer&ve

The fol | quwi i pti ill b tered on t
a1 PPBPSnCE HPBhT (1 SRAILHRCTTh S BRBSTGA 4 g A ange

de Lt of 4 |t < A\ ;
OrPEELRI i3] 18 SRTRLLL SR PaB i e con
abgyevebtides aeinbes T iifsSpuenbadi s ttheept@pjerf @4 is
difference in the configuration of the connector. In
a boanextast £Zamshelny ipwlipd. Mergfere.stant gpgrakiors for

body. 32a and d, tubul ar body 32b h
coRbL s PLIRIRR 0Pt GHo PRI RERLI T Fnder B

meay ﬁ{a i RHE 1~+l?rs C%g”%ﬁéi&% B.8A on the side
of té% i rst tubular bo y 32a and the connecting

means Sihdi@ehigl by deevatin iRethecftdent embodiment, also, the
operation of pushing the plunger 24 can be performed in the
same 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
willl 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



10

15

20

25

5 tubul ar body 32b are the sane in configuration, the
connecti ng neans 8A on the side of the first tubular
body 32a will be representatively described bel ow.

The connecting neans 8A is conprised of a connecting

pi pe 322 which is formed as opg body with an end

portion on 10 the base portion 31 side of the first

t ubul ar body 32a and which comunicates with the first
tubul ar body 32a, a |l ock nenber 81 rotatably

su t t SUNRE L [ 3

pl g‘?(g'{ la?z‘%eQP Fa%ése port F%F]G%ilg ﬁ%?& é%‘tg eﬁ%g%haﬁog%%%wd ko
poat by @ordish del RMreugdh7af R tifg tiearasa . pEidc@N the
31. 15 When the first tubular body 32a is connected to

t heonipadd ngomeans & ont ihhe cotdreoffi hige pf s t322bugar body
inserted in the side hole 317, and its outer

per T IS UFPRRRS tddeBeFRT A OBnthRtS1AG 1Pft fRe| Frrand
' f ' hol e_. 20 The | ock
ﬁg%@%lboﬁyr:g%ear% &Bges%h&%gﬁ %ogflé%).?arta.% Rg.! oc

I'S” conprised of omed ~ cylindrica

MefSeiectdRg héaid WA ¢odthbtdid beMBhe SOFAWLubLUSF body
| ock screw) 811 at its inner peripheral surface. The

| 08%a neitiiebe8tetrassantatieaty alacréhed1delssr.-ew engaged
wth the flange portion 318 when the first tubul ar
body 37 §oDBe¢HHifeMeafst B tife CPRBELFRA tafor gennepyting

th 0 ctl nea S8A with such.a confiquration
DB i TP A T Bhad RO AR Bllccign on

r'st a an e base portio

44th§Q§H§%CFJSQti&L iAblsY abNof L idsti BuIBNBREY 322 and
Incidentally, for securely maintaining the connected

cowili¢h aopmihbcd gvmivd thsthewE &5t anduldme Hddyngea, a lock

portion 318 may be fixed with an adhesive (be

adﬂ%WQﬁﬁ.al 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 Bl 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 811 screw engaged with
the flange portion 318 when the first tubulér bedy 32a is
connected to the base portion 31.

By the connecting means 8A with such a configuration,

the first tubuiar body 32a and the bhase 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 conggcting 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

cQ ' ' 8 I = an '
i L e L S e o
f GoredelbArd NE niathit AR 1 CRlthE5 cpandd iy ThAdivhen, tthe female
proxi mal -si de fl ow passage 381 and a distal- side flow
passages B82amat eheofihande dordienchl dimpar bet fitxed with an
connecting pipe 383 is inserted in the side hole 319,
arfdhesige o{Re2dherefher al surface nakes firm contact

ith t 20,1 [ I Qf [ |
S0, TR FaekOiR R SR Bortib) S5E 4 cheDed 020 ©

CHlH1RIE 6 8ht BIRQ 1 RN et ifiedi Oed 2 tah1acheidd @n the
screw (Luer lock screw) (not shown) at its inner

pardoptiendl sidairdfaced IThetHeowlkchmibteroB2 kadindsidadmal e
screw put in 25 screw engagenent with the fl ange
pdantdAn3Ide wiind the cPFol PRFILPRR FM%FOPaLStRfh together
a}d t he di Stﬁ%{ si de flggv passage 382 are connected to
each “ofRBPEC1E'I BF3FRe®Connecting neans 8B with such a

confi gyhat Eoihedti@gPheXhdTalE SisdBohip PNk R s8ag ecaihecntg
the distal-side flow passage 382 are connected

r epipeb 3B 3i nommdn gusatdngi ghth reaprerimal reiiddefilav| passage 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.
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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 gGase where it is
integrally 10 nol ded, for exanple. <Fourth

Enmbodi nent> FIG 11 is a perspective view of a
connector in a nedical apparatus (fourth enbodi nment)

accor digh0.ho Lhihe RIET R ar N ENLARA- sdh NoWont hidised,

to this-figure; a tou odi rent of the nedi cal

APRH HlbkiAGLOStHNF16Q bASsHLIBNL ahdViEY idastadi t1iddelow
descri bed bel ow. The follow ng description will be
Ceprieyea G2t Aee didinertad erd yighliyhén ad oVaivdds i glpednanner.
enbodi nents, and descriptions, of the sane itens

a
ADIRGLASPCARLY | FRF GRCUERIY MHETHBLRR A SSUPRERT | o

the s as e above- ri £ [ t ma
ot RSP P FIRIS pEERR e el EEbn SRR 30 may
COPERE, s whBndak QHIRGEOE BEe Slwieiean. FIG 11, a cock

6 is 25 disposed at a joint portion 313. By turning

the coaiith tht comeuiesi Bhethus emmapléeh mFiglyegbingie four
a condition where each of a first flow passa 36_and

a SeERARETY BATpas sHife cePnaBtoT AR CEE e‘g" "tdl’ﬁcgagﬂmf%e

hoPET bR o REVBRE AP oFHE 1ol ShBEg AL 2 dntPrTany

shgihadd) FHo@ ekdaprLr @ condition where the flow in
the third fl ow passage 38 is secured over the range
f r @fpurth 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 in the
configuration of the connector.

In a connector 3B shown in FIG. 11, a cock 6 is
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
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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 sjgrile 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)

ac GORAh NG £1Qst PErodyE SRR 5L INEPdrRon181 N o &heral Albw

to this figure, a fifth embodi nent of the nedica
appassigs ACGEHI A pdraibReopr 8se pirokimentsiote thelrkobe(the
descri bed bel ow. The follow ng description will be
cemprdibian shhwn dif fRAIGendd) f rema leendbbien gdwne g flow

enbodi nents, .and descriptions, of the sane itens _as
AbODetNOGFHATA CheV ARG, SHnLS FIRSSERE SYBodieRenpg Trom

theg ﬁ;ﬁ&g%&&pggéb%% %eta%&ﬁ&dgef LSt ?I‘?.Od'hﬁe{‘%e former

excep rence | configuration of the

CORBREL{Ofon,| B ALLONY &G e¥atIbn SEAWDbd Pelkb&rmdd, reaiadal, and,
6 is 25 disposed in each of a joint portion 313 and a
cylinnthé cttegortnditi3h). aTiischruwindespedratiney icant bat

the system can be_ _used as_a bl ood collection port. in

an P@ﬁ%?g%fsswedﬁési Hesidesre IDoRAGRYr We Fghditions,

Re Phaftonld BpRPRISC B oRIR AR lBhebe £ 08 22T

eagMiptooucdi on of the connector 3C, in substantially
the same manner as in the third enmbodi nent
<Fifth Embodiment>

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

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 items as above
will be omitted.

The present embodiment 1s 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
disposed in each of a joint portion 313 and a c¢ylindrical
portion 314. This provides the merit that the system can be

used as a blood collection poxt 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 apparatus 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

descri pglons, Of e it.e i s
om 11 ec* §2RR hICaTAFRLECTT 22 p2BtBpdl it coppecting
ab@¢ans dEscrinhel 1&raie eyzhedhseiat excepd fHird embodiment
difference in the configuration of the m xing

syebpye. Thiag ensines epsynpeodetihowiE i theFlcBnné8iordth in
of plate pieces 240 constituting a body portion 241

of SgbﬁF%@earllﬂth%Os% TANBRE X3S $8Pt Pl ggbodiment
gragually increasing in width along the proxima
directron. This makes it difficult to apply a pulling

opekakteredddifened unger 24, and, therefore, a
pul ling operation is prevented frombeing applied to

the pltfgerl324suavpetspegityvé byiaw sfakepixing syringe in a
Consequently, a m xing 25 ogeration is carried out by

a PEehFHl Bheratien( BN envedimantd presrlingdoothy

fi inge 2A and a pushing operation applied to
théé%F%%%éggﬁﬂgé?na second syringe 2B. 48 <Seventh

Enbodi ngsyf > relerridy | @nR8T SDAGL,VE ¥ UntdaiR¥RPTdY
enbodi nent of the nedical apparatus according to the

pr éhenedivednbpparatidwccoefitng itng the phesedt guventide
Se%&?ihbgqgg%;gggé 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 first embodiment, except for difference in the
configuration of the mixing syringe.
In a mixing syringe 2E shown in FIG. 13, each of plate
pbieces 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.
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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 sane itens as above wll 4pe 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

Se¢eBde Ve Sehholi®hestppl Ying a diluting liquid are
different fromthe above-descri bed ones in

configured.i aa aedat patsprcltive hedw o deséventpeenbbiiment
liquid flowin the direction from a joint portion
toﬂértﬁ@rW?Qﬁcgéhapgﬂﬁqﬁﬂﬁta§P@%ﬂ¥Rﬁ Hoi gheippsqnitgdpgention.

f|OM/In the reverse dire t|o is disposed (cqntajned),
ina cd %Prngag i R fohi ae 3B, SPTAS I eppogignt
fatﬂérﬁg ﬂ&? Bgf td%oa¥8ﬁ§&439 %F Eﬁeuﬁfggéﬂ% EH@entlon

flrst vesse upp ying t radlopaque mat er 1 al

angidl s s cdded s ofrheV €6 BRIWindGdbScr USiSibna il b eoe
second vessel for supplying the diluting liquid. The
fi centépera 2Mm ithecdhfitetepdet 6rem cdrmabove -d¥satibedgh a
tube 91, In addition, the second hag 2G |s connect ed

t 0 ™88 tSyn ABE L BPSHAPLAPBEGHE athteu [fa™9 21 t el jaFegPove

th r and the second bag 2G can each be
prgag%égéﬁgﬂﬁbéﬁlng two flexible sheet nenbers. The 49

mat er i athe PiSsiehtt bfbbditRnshest the kS ak Sty efbekabl y
a non- rigid resin material excellent in softness and
f | drbbribad/ fouThhsempddiment possiRliGe fld)correEpt fhat a
| ar amount. of liquid chem cal, as conpared with a
haﬁgr§9ryqﬁﬁ§l FﬁrtﬁEPQﬁﬁﬁgg a radiopaque material and a

second vessel for supplying a diluting liguid are different
from the above-described cones in configuration and that a
check valve for permitting liquid flow in the direction from
a joint portion toward the discharge port side but limiting
liquid 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
vessel)} 2F is used as the first vessel for supplying the
radiopagque material, and a second bag (soft vessel) 2G is
used as the second vessel for supplying the diluting ligquid.

The first bag 2F is connected to a connector 3A through
a tube 91. In addition, the second bag 2G is connected to
the connector 3A through a tube 922.

Besides, the first bag 2F and the second bag 2G can

each be produced by joining two flexible sheet members. The
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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 regin 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
POhyEdMd1e88nE €1 Atk Bé esHRE hemBOLy DI Yh@RErably a non-

terephthal ate (PBT), etc., various thernoplastic

el adypheresinsuetedisilf kgxeblentpdhygpfivhesshlapdi fkexibility.
pol yvi nyl i dene chl oride, 15 silicones, polyurethane,

st ’x}’?‘ﬂeﬁéﬂ%&ﬁaar PRELIBIBI fPeFontads pahPiRET PRSEREES 1iquid

po ter elastoners.. etg. and their. arbitrar
co!r:r%‘l’g?}la%ealldng S( ond erﬂ e‘é’fﬁ}é s pl)lo rf} m%?’ma??edys,in “the case

| aghéd Q%rgRt EmduntdeR & PALRPRGuImRtedall XhA0a diluting
syringe 2Cis pulled 20 after a |lever 63 (cock) is

opkiqtial atre sefuinredypehede s, e thensydigen ichat bdaged while
side and a closed state on the second bag 2G side

(t peleleid ErBhaceRsAt PR YRGelp4fort heryandisbpaguhe
rra}rgéi'oal ise %uﬁge'dali nLo thed.i nsi.de ﬁ the m xi ng
syFihge g0e MERerinls oF nEve BVt AE MY syringe 2C

and a Gi:3GRAEYCPYYcna A iRrak$01 COMRLCA I MM et ins
with each other. Since the check valve (not shown) is

cosmech reed polyehieypae NeEperpcdiprophbesy efppr)Supbiwhuiafdiene,
a liquid (blood) via the discharge port 50 312 is
pr @Varkene Vi rReakatPngePNeTer %_aw t IRE<pl- upgtye SteTsf
Do S TR RC o B30 b SRTFoRASE, o
Stﬁéfbﬂﬂlh%ﬂﬁtéi(ﬁﬁT)QagtgFiSﬂéyioﬁgdthermoplastic 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 get 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 radiopagque
material is sucked into the inside of the mixing syringe 2C.
In this instance, the mixing syringe 2C and a discharge port
312 are also communicating with each other. Since the check

valve (not shown) is contained in the gap member 34b,

however, suction of a liquid (blood) via 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 mxing syringe 2C asuw 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 s 1z tie predefsedd apear atdsrdihd.hus operated, the

radi opaque material and the diluting liquid are m xed
t oget hdfexitn when rtihel pdusger ndye oFCtha Sni{imgl byringe t2fe is
condjtion where the lever 63 is in the state shown in

FI4eA gp \Rﬁ%r%a‘?%é’al“"@%ra%?ﬁ"ﬂeFF@e’iéPhﬁaée"%e@ 8

LR s TSBLURSEER o 1 LABCC) BB, 188 e

Vi g@n tdifenedl §€86& Uh RBLL sédend Idagt BESs LS q.thkh8okdiGion
valve in the 20 cap nmenber 34b prevents the blood from

f | onexey tihet devéme 63 itnsFIBagl LMasr bebe Js:d:cacmd baglEZG) . the

I ncidentally, one of the first vessel for pE
t h@t1yidigo fagudd it suckpd gt fdes éEB‘i"F:IL‘J\Fe§§ efh¢ d‘i‘ixmg

SUBPLAIOAEC el B A, B BRSRIPLY S0P
flfﬁé &M@&g&nﬁoﬁb@i@ ardWikdngnuniea Bl GalknaBRak a&ﬂifer.

according to the present invention has been descri bed
abome=wsit, h thef aberecementdidhed hecknbaliveargteseshown Jiguid

the drawi ngs, the invention is not |imted to the
enb'b%ﬂ%ntf@mﬁ%l%lsﬂ@ke%néﬁ |‘7t11}1°|“ﬁ§ FIH% digehpege port 312.
appar atys can. Be.4.en aged bY. A NGSe e N ALBLLAA Yo
conflgura i ons c3RPEX ‘b e sa or

eqphyBdfidue 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
been rotated by 180°, the plunger 24 of the mixing syringe
2C is pushed, whereby.the mixed liquid is discharged via the
discharge port 312. 1In 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
radlopaque 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 enbodinents. In addition, the nmedica
apparatus according to the present invention nmay be a
conbi nation of arbitrary two 1 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 ehb@@idtntsSEBbwR it AMel QUARiAG kheNOhvddtiidnalicVRet
and a configuration for 15 m xing three or nore kinds
of limyted sondhe bentadbipteads . |Theagdirts orpnsfithéindgnethe
medi cal apparatus described _above use a syringe_ as

t hBeAbRPb FARETE R TR \P@s§sp}awr bynfRp#R Wi arbitrary
ra@hﬁ?ﬁ?‘ Y1BLE" 'ﬂcha%% the dbi ¢ ngs.lailnguézd edu1GLELM:
anpl e,

on |gura ron IS no |n1ta for

20 sanét forPlte BRY dBRvDBHE SO &S, tbssme@ NAr¥eesLtily
Further, while the m xing operation is carried out

t hcoughgmhael ppetatmay dehandsdi to tthe above-dadoadba@nt s,
this is not limtative;, for exanple, the m xing
op&MRPaHIEYFEy be carried out by an automatic dosing

appar at us 25 S r|n INDUST

APPL| CA ﬁ%}ﬁgéﬁn' He madieaf 2 &’?P LAEP D s HE ri&gn‘@%%he
thgrRESSENhvERAYEEH IHdY ibaC lauggrﬁbirétﬁl:-ﬂré:k '4%1Q§:a¥§sﬁ% Sr
including a first vessel for supplying a first

| i gore, canfiguoatioes Ydeatares 5 uiplthengbaveserartdibedui d
different fromthe first liquid in 5 liquid
cofPbeftnmedts-and a mi xi ng vessel for mixing the first

Besides, while the medical apparatus described above
are so configured as to mix two kinds of liguids, such a
configuration is not limitative, and a configuration for
mixing three or more kinds of liguids 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 liquid
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 e#ample, 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 she 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 the edstal f ¥ Rassageceridnlgh @ oSerd Pt JeleaW
passage join respectively, and a discharge port
cofmuenttin dgoehindds ¢ e plhicadify of YBspatsageluddugr sefirst
flow inhibitive means which are provided respectively

i nVERESY ifoLt SpPRWVIRE Saddrahdl i R edofRCIIbvesEad sERR
L ohi Qi fl i, fl ; o .
?ng?égﬁiﬂg arS¥85§£ %%ﬁ%yd!ﬁé££§%entoﬁkggséﬁg%%Fggrg%%uld in

ge opéni ng/cl osi means Whrch-i

i n1igeia tdinpds it Ooh Pasndendhify velBb1PASE B8LE EHE first
first flow 20 passage and the second fl ow passage | oin

t héigiig i ohe passaydiqniattlenednt encanmictelraigeluding
port side relative to the joint part and which is

op@ratisfe flevopetFacnde which i #irpbuwerasdagde, connected

wh in . the nedical apparatus, is used sp to, mx, .

b f i oREnoROLaE ¥ BRE Tagh FipaEten B she “esmet
se¢esskl ifilisds SUPRdRMha" 29RR Fdabalb¥ £5AMAMNE th’ Skoond
vessel and the second vessel int0o the m xing vesse

t hresgl tilse copneresnt Gind hlirsedt iwhdchhehd | gopds sageid
openi ng/closing neans 1 53 in a closed state, and to

di SePRHRE ERemntheFadogdi vevsel MReSed; stHArgd Fdev massage
cof RO LESE IR SAFPED CLBLERA s TR, bR T
ngiﬁﬂ\ﬁﬁﬁ%ﬁbeagﬁhtﬂﬁé $eeshd fidWJbQSEHgérﬁ%fieggggectively,
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

connector, by setting the flow passage opening/closing means



10

15

]

5 can be easily supplied into the m xi ng vessel.
Accordingly, the first liquid and the second |iquid

t hus supplied can be m xed together safely and

reliably by an easy operation. In addition, during

the operation of supplying the3first liquid and the
second liquid, i.e., during the operation of mxing 10
the first liquid and the second Iiquid together, the
third flow passage can be easily put in the closed

st dneabglosypbrsdkitng 4drk to displemsegehepatked/Clqgddngia the
means.. Therefore, after the first liquid and the
seCHABPRTHRIRPTEr BY nF&idding: shet Havw nassagpxerpningdicdosing

ca di schar ged. . Accar di ngl 5 the, nedi cal L
apgg_rggf u_lsé_o N ORENBT eTHe i %%ﬁqféﬁéhaghe |%‘d:ﬁgt Hgpid in
apRheCabidt tessed afd AN sdcoh r‘fﬂiﬁ%{l 13PPRL AHdiina vessel
conprising: a plurality of vessels including a first
vessel bé orasiByseppbyied) iatbi ti5¢ niixuigd veBsSECORBcordingly,
vessel for supplying a second liquid different from

t héhei F5¥s j1denddi and ithe gecenfposiniidofbusiinpliiedi agn be
vessel .for m xin e first ljquid. and the second,
(T3R50 Mt dab g crtopeH Ao 28 FRvkoeRghton. n
Pagaageidp, Wirthqat Pfe 2 ELIGE J L$n§ AL G, ed e A5
throughlmhich thg firé%’fiqu?% 33%%#ﬁ23n§r0n1?%ggt {§huld
fi petl viesgRicopdsseguidy, Seeondadtion RASSagerati®@nWBECRixing
the second vessel is connected and through which the
setBAdtITfuildawdgprnddher saretd ldandddtoesteir pabseshira

a f&hird fl ow passage tqQ_which the m xing vessel is
connett R ngeaﬁan V\?ﬁq SPSHE PRY St HRSwehas b G atRdPY he

seeplfafiV RRSEAGE pd e’ ‘SBQS%&)’&&&inQ”HeQns . Therefore,
di scharge port commini cating wt
after the first liquid and the second ligquid are mixed
together, the mixed ligquid can be discharged. Accordingly,
the medical apparatus of the present invention has

industrial applicability.




10

15

20

25

the third fl ow passage; reverse flow inhibitive nmeans
which are provided respectively in the first flow
passage and the second flow 20 passage and i nhibit
reverse flowin the flow passages; and fl ow passage
openi ng/ cl osi ng neans which istprovided in the third
fl ow passage 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 discharge port side
relative to 25 the joint patiamsd which is operative
to open/close the third fl ow passage, wherein the
nmedi cal apparatus i's used so as to mx, in 55 the

m xi ng vesi,el f| rst qU| d apd the second liquid

suppl i ed resp'“:;edcc e?@rpﬁa&ﬁﬁtﬁgr"?’ﬂﬂ 9fessel and the
second o yeaselidPick t,assgwl@lg:ma%ﬁgagtﬂ Q4IDLLE for

connector, by setting the flow pas

op.fe.mp’]g/lobomflgrma.ﬁl&uim da Hekdad Desdall ForaBEppGring a

di scharge the mxed liquid via the discharge port by

se‘%ﬁtchgi thguid dwfriﬁéa’gefmmhngfcr@slhguricéam 1ineind
ened i cal apparat us accor di

cl amrlr’lofﬁf‘ ot haé}d fﬂlﬁblh%r"fesﬁsﬁé d8bubistingg the ’r’rlg“ftorllqmd

I TRV ithE 2 B4P118 R Chheddi@Ws i n together with the
first I|qu?d and t seceond1 [iquid when the first

| IqUIdaandnﬁémtd&e&ﬁﬁﬂuaiﬂﬁﬂdjf&k@ﬂ/fIBﬁ)pabbﬁg@1ﬁ%'ﬂhlch the
vessel . 15 3. The nedi cal apparatus according to claim
1 T§csE, vegpet eim cpneeﬂfr%tar\ﬂe%ebugh héhishe bhel figsseliquid

andP ng essel are each a syringe conprising a
SyT1 ﬁgg g]u?]é? deFt @s5aikBES R Hpal? éeSPnQI#—Jfﬂ“h@assage
I g %ﬁlEHetﬁyrééaaﬁd vessel 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 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
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outer cylinder, and a plunger which is connected to
the 20 gasket and which is operative to nove the
gasket. 4. The nedi cal apparatus according to claim 3,
wherein an operation of pulling the plunger in the

m xi ng vessel is not conductssd when the first |iquid
and the second 25 liquid are m xed together in the

m xi ng vessel. 5. The nedi cal apparatus according to
claim3, 56 further conprising position fixing nmeans
Whitteeh risipgOvdded , thet hErdd Niggidesselthendepbhd Miquid
fixes a position of the plunger relative to the
sysunrjd edurespastiveder £ r@ﬂ g-heTarabk diasselappdr thiessecond
accordinggto claiml or 2, wherein the reverse flow

RS JBthetHe Mg WoHh gBReuSHAME RROPAGELF - Y
Co&tﬁtfi%g;”‘ché nang, p\glg%?gg 1@#&@2&9&%& A g@ahgpin PO Q4

onvergent appar at us
acsedtd ,Ngnf ot & | Aisthdr§é the miRGaCL Iqiite viik! she | dtHinhrge
Is a radi opaque material, and the second liquid is a
divaextt my betguirdy ftive dlbwtpaxgaygeeopénirgt/dloging. mddns8.in an
The nedi cal apparatus according to claim1l or 2,
wheRede? £Rat%irst vessel and the second vessel are
each conprised 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 liguid and the second
liguid when the first liquid and the second liguid flow into

the mixing vessel,

3. The medical apparatus according to claim 1 oxr 2,
wherein the firsgt 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 liguid and the second

liquid are mixed together in the mixing vessel.

5. The medical apparatus according to claim 3,



56

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

plunger relative to the syringe outer cylinder.

5 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.

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

first liquid.

15 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.



