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DESCRI PTI ON  FLUSHI NG DEVI CE AND CATHETER .SET 5
Technical Field [0001] The present invention relates
to a flushing device for flushing a catheter that is
to be inserted into the body, and a catheter set that
conbi nes the cat heter wgdrgheTibnshing 10 device
Background Art [0002] Treatnents of inserting a
m crocat heter into a blood 15 vessel .and conducting a
~surgical operation in the blood vessel are enployed
FLUSHING (DEVICE AREJiCATHETER SETh a microcatheter, a
structure that includes a catheter tube, a catheter
hub connected to one end of the catheter tube, and a
guidewire inserted in and passed through 20 the
Tecairhiat®l Fibedis frequently used. In this

m crocat heter, a torque device is connected to a

[o@raa]i mal end of the guidewire, the guidewire is
passed through a lunmen of the catheter tube, and the
‘cat hather prrelserits inveerttisoh ine tates b Gof lusbsalg feymee for
out si de the body. Having done so, the guidewire is

£ Lveeri g a@ edaRBegsimng hiate l%r‘qgebéevmr% imfeo the body,
catheter tube is manipul ated wusing the hub, As

andes glatthet a1 gesf thabt aomihiaies tthﬁb@aéhﬁteéfévé%hut\m §1lpshing
inserted into a thin blood vessel and led to a

degeisig ed position. 1 [0003]

Background Art

[0002]

Treatments of inserting a microcatheter inte a blood
vessel and conducting a surgical operation in the bloocd vessel
are employved in the field of medicine.

As such a microcatheter, a structure that includes a-
catheter tube, a catheter hub connected to one end of the
catheter tube, and a guidewire inserted in and passed through
the catheter tube is frequently used. Inthismicrocatheter,
a torgque device is connected to a proximal end of the guidewire,
the gquidewire is passed through a lumen of the catheter tube,
and the catheter tube is inserted into the blood vessel from
outside thebody. Havingdone so, theguidewireismanipulated
using the torque device, and the catheter tube ig manipulated
using the hub. As a result, a tip of the catheter tube can

selectively be inserted into a thin blood vessel and led to

a desired position.
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Al so, an opening that links to the lunen of the
catheter tube is fornmed at one end of the hub away
fromthe catheter tube. By inserting a luer or the
like into this opening, a 5 nedical fluid or the |ike
kA pe infused into the catheter tube. Here, before
inserting the catheter into the bl oodvessel, it is

necegsaly, hA dpastnihen£atinghies o PRE lifneh @ ff the df€heter
| umren of the cathetér tube with normal saline or the

tud&k s HOrhis 46 e ionally Klanedy theohothewatheter

way. The guidewire is renoved fromthe catheter tube,

oo, t e linsdde 10d 4 eagatdetatie tubes i snidl tRdsVopBnang, a
flushing liquid (e.g. normal saline). The guidewre :
meal @ GORKETL Mt r NEhaBl i kal cae ber ihifeiddkeirins, tiddecatheter

then reinserted into the catheter tube. 15 [0004] On
tudwe. ot her hand, a structure in which a circuit for
injecting a flushing liquid fromone end of the torque
deviHege dpdf oBkilpgdit ihguhead tiee ot hdntenthebloodvessel,
provi ded and the other end of the torque device is
itcdrneecicadsatp ttdd loatheatles datbtheR8rhashbeensdetel fpéd the
as cat heter assenblies disclosed in patent docunents
lunemd 2.t eset bat et eubeallicl hoamagassa¥ihashinghe like.
with there being no need to renpve the guidewire from
Thike tattbetventabsal lBatdone dopubbet £ollRwingeday. The
Japanese Patent Application 25 Publication No. o
guHGtewDrd Patrenoded uireemn Phe Upaikhatasdtukpanase Pheehnside
Application Publication No. 2001-137351 2 o
of the catheter tube is filled with a flushing liquid (e.g.
normal saline). The guidewire is socaked with normal saline
or the like too, and then reinserted into the catheter tube.
[0004]

On the other hand, a structure in which a circuit for
injecting a flushing ligquid from one end of the torque device
and mak.ing it flow to the other end is provided and the other
end of the torque device is connectable to the catheter hub,
has been developed as catheter assemblies disclosed inpatent
documents 1 and 2.

These cathetersallow foreasy flushing, withtherebeing
no need to remove the guidewire from the catheter tube.

Patent document 1: Examined Japanese Patent Application
Publication No. H04-2074

Patent document 2: Unexamined Japanese Patent

Application Publication No. 2001-137351
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Di scl osure of the Invention Problens the Invention is
going to Solve [0005] However, in the above case of
flushing the catheter by 5 injecting the flushing
liquid fromthe end of the torque device, it is

' pi@%%%ﬁﬁgg:é@ PLAVidSedeldde torque device, the

crcurt rofr—causthg—tine 11 UShi.ng [ i CIU|d to flow That .
ro} S nvEARIYLS deyigeifgnpat skawsed. In view
P-&%%%%ﬁa d%e %?%glgm t ea%ﬁ%sént invention ains_ 10
[olopgnabl e flushing of a catheter to be perforned

W thout renoving a guidewire froma catheter tube,

evenyuiele3- 99netfk ahBtaueadavheeri §sH38E tRet B8theter by
cat heter. Means of Solving the Problens 5 [0006] The

irSieiteth At A Gan, e 3G hiieyad PYon tHasha e eleyices qisedevice,

i'n a stlate of being attached to a catheter that

it P8l AEeSS sa Py CE P‘&Fic_ﬂélp@in anubosonreakedden the circuit
cat heter tube an havi ng an opening that links to an

fdrmehdgiely the €atikeliels 2Q quih® tcafidodr JUTHRW K&, a general
inserted in the catheter tube, the flushing device

tomfldidiagice@ gahhckulke nosédon through which the
guidewire is passable; and a side tube portion
conngetetewicd the aindve tpthshpent itdre peretsatt anvensiide: aims
of the side tube portion links to an inside of the

torainalildef poshiing, ofher etac26t eme tendeofpehbomed wab&out
portion is shaped to fit into the opening of the hub,

reqds ione acndidéwtilre Side a abéhedretr bnbawagvehrwnen kegeneral
mai n tube portion is shaped to enable a nozzle for

togjant i dwgvacée| dshiusgd iiguitthet oabbeitegarted into the
si de tube

Means of Solving the Problems

[0006]

The stated aim can be achieved by a flushing device used
in a state of being attached to a catheter that includes:
a catheter tube; a hub connected to the catheter tube and
having an opening that links to an inside of the catheter
tube, and a guidewire inserted in the catheter tube, the
flushing device including: a main tube portion through which
the guidewire is passable; and a side tube portion connected
to the main tube portion so that an inside of the side tube
portion links to an inside of the main tube portion, wherein
one end of the main tube portion is shaped to fit into the
opening of the hub, and one end of the side tube portion away

from the main tube portion is shaped to enable a nozzle for

ejecting a flushing liquid, to be inserted into the side tube

3
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3 portion. [0007] In the above flushing device, it is
preferable that a tube wall of the nmain tube portion
has a slit extending from 5 the end to an ot her end
of .the main tube portion. Here, a valve el enent nmade
pdytf%ﬂﬁ"e flexible material than the main tube
portion may be attached to a part of the nmin tube

'[.OFPJCU'/t]i on facing the slit. In the above flushing devi ce,

it i's preferable that the 10 other end of the main
t ube POk 08 Yot L IFASRch Mg [LPVEE, 8Rd: sthR-£O¥8H1BAShat a

an opening to enable the guidewre to pass through

£t RN GFUR B ePRE § hOPuLEOROBE 1 Her BasdaVal Y€ &k€8BRAing from
made of a nore flexible material- 15 than the cover

tHEYerRe Bbtaghedhed amards of hehrpagey eudachaer ib6Ae
openi ng of the cover. It is preferable that the cover

i's thiegler at fanvicheibwarr walde 6f thfof@i fléxbBle material
portion. 20 Effects of the invention [0009] According

tHat thee akove Sibelgdanreioh heapabe dtbached ktona phAteugl the
which the guidewire is passable has one end shaped to

mafid Hubh® pbetopenifagiaig tiiee hgbitTherefore, in a state

25 where the guidewire is inserted in the catheter

t ube Iantdhthsgbhohalf Lkl hyuddirhgedeit des pae fleeditadhadt the

to the catheter by engaging the main tube portion
ohkietth etrite ofuictiewnad s oube portion is closed by a cover, and
the cover has an opening toenable the guidewire topass through
the main tube portion.
10008]

Here, a valve element made of a more flexible material

than the cover may be attached to a part of the cover facing
the opening of the cover.

It is preferable that the cover is thicker than the tube

wall of the main tube portion.

Effects of the Invention
{0009]

According to the above structure, the main tube portion
through which the guidewire is passable has one end shaped
to fit into the opening of the hub. Therefore, in a state
where the guidewire is inserted in the catheter tube and the
hub, the flushing device can be attached to the catheter by
engaging the main tube portion with the guidewire so as to

surround the guidewire, and fitting the end of the main tube

4
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surround the guidewre, and fitting the end of the
main tube 4 portion into the opening of the hub.

Al so, the side tube portion has one end shaped to
allow a nozzle for ejecting a flushing liquid to be

i ted into; th i t i . Th f , h
poptigH ﬁbn'bc?qﬁps BEHHy AR RET AN, ThReLOte: b
“porti i i i ; _
PP ushims 1 Eas 3Rk, Sk WoPCtentnapdtng i BB co allow
2 his i'ed%o&ugg e%oaitﬂgg'% 'ﬂ&a@fﬁgt fggaedt bg LEB| Astibed into
a eway 10

porfion"so as to cr € "a passag t her ebet ween,

thteh%jfdéjsr.ﬂ%&ﬁ&‘igni. nj g6k ed figied it SHeshiRg liquid can

portion Into the main tube portion.

be'ofﬁgégi:g_gll Yot OY r & 28BiNgd Be i iushi Bg deyd s€iRG tienozzle

present invention to the catheter wthout renoving the

FRUIHRME ¢ EndT OREL e GATNRE eT 1 b ad-dlith ebis end.
inserting The 15 nozzle through the end of the side

[olgalg portion, and injecting the flushing liquid into
the side tube portion, the injected flushing liquid

fl owg1igy 0 dih-£atietLrad uhebdi gotbeofinip cbtihected to the
portion and the opening of the hub, as a result of

madh ehbd peredldiekes abstblatsdete 2pdHHddwaftieietbbetween,

flushing, by renoving the flushing device from the
tHgU Fdewhieand qatildat Al eg taPeneat heos e tdfe perttadrhélows -
guidewire, a loss of operability of the torque device,
inMd cthe i sadausetbebypditeigmesence of the flushing
devi ce, can be 25 avoi ded.

Accordingly, by attaching the flushing device of the
present invention to the catheter without removing the
guidewire from the catheter tube and the hub, inserting the
nozzle through the end of the side tube portion, and injecting
the flushing liquid into the side tube portion, the injected
flushing liquid flows into the catheter tube via the main
tube portion and the opening of the hub, as a result of which
the catheter is flushed.

[0011]

After the flushing, by removing the flushing device from
the guidewire and attaching a general torque device to the
guidewire, a loss of operability of the torque device, which
is caused by the presence of the flushing device, can be
avoided.

In the above flushing device, by forming a slit on the

tube wall of the main tube portion from one end to the other,

the main tube portion can be engaged with or removed from

5
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In the above flushing device, by formng a slit on the
tube wall of the main tube portion fromone end to the
other, the main tube portion can be engaged with or
reaned from 5 the guidemﬁre on a side thereof,

h h I Thi h . .
£h5 P AR D # vl R6F oEif FGHa aé%%ﬁ%% °f Ffgest it

i s A Al S e
B LB St At S 2%{%@%%5#@%% §9acnes
A i i by v
e pdPagf LhRIH 1d U BOL AR LoG t&‘@v?.!:ét rbthethe

age 0 gurd Tromt sltt
911151 fI ushi ng can be suppressed. In the above
us |ng device, if the other end of the nmain tube
[0\?\% ]I on is closed with the cover and the opening 15
I chal |l ows the guidewi re topass through the main

tube al r GreE@DMVeth ﬁﬂ@déﬁ%é&%&gfléﬁ bl
fl usm%u?ﬂquﬁ% é)f rgg%l%ét:‘eégt ﬁer en%lnat the time of Teee

mafﬂéﬁ?‘{‘é.:[‘gtﬁéﬂ PeesHRARFESS A%k %5@£$on' it et Ned to a part

el ement made of a nore flexible materi al t han the

o QWM maS rf ewsedpb@tao&alfecqﬁqgf heeceuar f agiengeaha) of the
openi ng, the |eakage of the flushing liquid fromthis

£1pe g 1 akut Be fiione tafe fdLSHi 49 end ke nfUPF eS@dhing can
[0013] Furthernore, by making the cover thicker than
bd heuppbessed.

I.n the above flushing device, if the other end of the
main tube portion ig closed with the cover and the opening
whichallows the guidewire topass throughthemaintubeportion
is formed in the cover, the leakage of the flushing liguid
from the other end at the time of flushing can be suppressed.
Here, if the valve element made of a more flexible material
than the cover is formed in a part of the cover facing the
opening, the leakage of the flushing liquid from this cpening
at the time of flushing can be suppressed.

[0013]

Furthermore, by making the cover thicker than the tube

wall of the main tube portion, the leakage of the flushing

liquid from the opening of the cover at the time of flushing

can be suppressed.

Brief Description of the Drawings

6
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wal | of the main tube portion, the | eakage of the
flushing - 25 liquid fromthe opening of the cover at
the tinme of flushing can be suppressed. Brief
Description of the Drawings 6 [0014] FIG 1 shows a
H@;Cture of a catheter and a flushing device

ched to the catheter, according to an enbodi nent

of t?f%}pr Esggfb geg{:gﬁ%tuﬁ:ézlo% 82 d&@e@@fsﬁ?&tévﬁlushlng
Vi ew 0 ushing device r el evant
dleE_’Lr %i%gacq{@i £H e Shawg & %éé’@f&l@ﬂ V‘E‘Srén embodiment

|ng is perforned using the fl ushlng device. FIG

f4ﬂ ogedee¢tiiepal view of one end of a 10
© h%hlng dé@?ce according to a nodification of the

presg@b bn!%n%!@%ré%%%ﬁi@é'@ﬂe%fo@eEQk?@Ih§$Hﬁ§E¢§V1ce

[0015] 15717 .. .. catheter 10 ..... cat heter tube 12
FIb'p30&§'EEE@1@@hﬁE b%@% géc-tionalhwiedd showing a
end of thé hub 20 24 ..... opening 30 ..... gui dewire

si4dation &Héﬁéefdﬁéhﬁhgfﬁb perfogeddssing the flushing
device.

FIG. 4 is an enlarged sectional view of one end of a
flushing device according to a modification of the present

invention.

Description of Reference Numerals

[0015]
1 ..;.. catheter
10 ..., catheter tube
12 ... tip of the catheter tube
20 ..., hub
23 ..., end of the hub
24 ..., opening
30 ..., guidewire
40 ..., torque device
50  ..... gyringe
52 ..... nozzile
100 ..... flushing device
110 ..... main tube portion
111 ..... end of the main tube portion
112 ..... end of the main tube portion

7
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52 ..... nozzle 25 100 ..... flushi ng device 110

..... mai n tube portion 111 ..... end of the main tube
portion 112 ..... end of the main tube portion 7 113
..... slit 114 ..... cover 114a ..... opening 115

......valve elenment 5,120 ... .. side tube portion 121
..... 11lénd of -the sPdé™ ube portion 122 opening Best
‘Mode _for Carrying out the Invention 10 [0016] The
fol | dlitng descri be§°¥Fatheter and a flushing device
accordi,ng to an enbodi rent of the present invention,
mﬁthlqﬂ@ference tggPﬁéggﬁgmﬁngs. 15 (Catheter) FIG 1
sho structure of cat and a flushing device
18 19 S e

t hat t o be ‘att ache catheter. A catheter 1

iIsr 'y conposed .of 1?%5 .tube 10 nade of a
flexﬂ%%g t ube,” a hgﬁ%qué agﬁégE%%%a proxi mal end 20
of t catheter tu | dewkr @ 30 ifserisd in
and EEQSed’fodughg?ﬁéqgaﬁﬁ%?e? tube 10, "and a torque
devi 0 attached Q sehroxi mal end of the guidewire
30. ‘cll%zg """ fptgndl 92 fl ushi ng device 100
attached to the catheter 1 constitute

Best Mode for Carrying out the Invention

[0016]
The following describes a catheter anda flushing device
according to an embodiment of the present invention, with

reference to the drawings.

(Catheter)

FIG. 1 shows a structure of a catheter and a flushing
device that is to be attached to the catheter.

A catheter 1 is roughly composed. of a catheter tube 10
made of a flexible tube, a hub 20 attached to a proximal end
of the catheter tube 10, a guidewire 30 inserted in and passed
through the catheter tube 10, and a torque device 40 attached
to a proximal end of the guidewire 30. This catheter 1 and
a flushing device 100 attached to the catheter 1 constitute
a catheter set.

[0017]

The catheter tube 10 is used by being inserted into a

body lumen such as a blood vessel, and is a flexible tube

element.



a catheter set. 25 [0017] The catheter tube 10 is used
by being inserted into a body |unen such as a bl ood
vessel, and is a flexible tube elenent. 8 The
prOX|naI end of the catheter tube 10 is

L undle! LRl benaest g8 LA GRELOL Lischyl 3% The
hiaglg'dy-glgawl peg%aﬁ%t:% feal %ﬁ@eeﬁas b?) 1o &lastooer.

ave a reinforcenent |ayer

for I
S By e gy AR LSk e

e he
SR, R

e th@d 10hhByCRRvE X hari epyeEbABnthBapeexf SBhedndsing
t he cat heter tube 10 is fornmed on the end 21 of

q@%égg)ggbe&@aaghhl%egﬁhopenlng 24 t hr oughwhi cha
luer of a syringe or the like is to be inserted is

[ofargred at an end 23 of the 15 hub 20. This. opening 24
links to the inside of the catheter tube 10. [0019]
Suchrachubib20 figng tdions edeminmt neadiginwhdeh nhenguidewire

inserting the guidewire 30 into the catheter tube 10,
30aRd Rlcetbe Fhoked. | Mlestphgxamblluiethds udh tdse aategdetar tube

fluid into the catheter tube 10, and an operation unit
1owhencannepeed oo amriplilat e€ the hub 20. Also, a long thin
cap 22 for covering the proximal end of the catheter tube
10 is formed on thé end 21 of the hub 20.

Meanwhile, anopening 24 throughwhicha luerof a syringe
or the like is to be. inserted is formed at an end 23 of the
hub 20. This opening 24 links to the inside of the catheter
tube 10.

[0019]

Such a hub 20 functions as an insertion port when
inserting the guidewire 30 into the catheter tube 10, an inlet
when injectinga fluid suchasamedical fluidinto the catheter
tube 10, and an operation unit when an operator manipulates
the catheter tube 10. |

An inner wall of the opening 24 is tapered such that
an internal diameter of the hub 20 in this area gradually
increases toward the torque device 40. This allows the luer
tobe insertedinandconnected tothehub20easilyandreliably,

and the guidewire 30 to be inserted easily.

Also, a plurality of handles 25 are projected from sides

9
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the catheter tube 10. An inner wall of the opening 24
is tapered such that an internal dianeter of the hub
20 in this area gradually 25 increases toward the

torque device 40. This allows the luer to be inserted

o ByEr A ECOBeCt i ok PECDUOC20oERY LieoBihr o) ghloperate
ool S0 IR T S SEpbact el s o0,

O%g%{ate the catheter tube 10, by grasping these
hanJI es 25. [0020] The guidewire 30 can be forned

- usingya c_!ﬂ'&ﬁ ér&% 03’ V&a{r‘fbe Eogrnéfia‘hé‘iﬁésa Wileni Qlﬁ.'o%nﬁlre

Wre, ternatlv the“guidewre 3

a QE¥.:LB§. %%ngfret hssﬁ?l&hé%lﬁec'éflﬂﬁ@ﬁ%ﬁ@ @flﬁ’gﬂ'ﬁi‘tiﬁely,

covere a‘resin or an el astoner. A distal end

tHY %ﬁ W en30 he RRYPtorThBeker Gue e Qﬁ.:.‘(@uthﬁerence
comnpose o an operation unit 10 41 that is held and

of TBRHR AtLE R AN R & FesBRbA HhHUCkasheRErUNi A d2stal

that is provided on a hub end of the operation unit

erf!il AN Hotds Hhederaxidrad o end Benthe guidewire 30. A
chuck claw 437and a screw cap 44 for tightening the

chuckheCkaw WSy ¥ OVd Peitk idonihessAusk deasbenatidd. unit
15 [0021] A fermale screw that nmates with a male screw

414taapr ovi Held ahdthienhphlatédbyt hReoppeatitanr ueirtd 4lchuck
is formed on an internal surface of the screw cap 44.

heRd trght el nhdthiiss yaren de@ odda Hille endevf capeddperation
presses the chuck claw 43 to thereby

unit 41 and holds the proximal end of the guidewire 30. A

chuck claw 43 and a screw cap 44 for tightening the chuck

claw 43 are provided in the chuck head unit 42.

[0021]

A feméle screw that mates with a male screw 41a provided
at the hub end of the operation unit 41 is formed on an internal
surface of the screw cap 44. By tightening this screw cap
44, the screw cap 44 presses the chuck claw 43 to thereby
hold the guidewire 30.

A syringe 50, as a fluid injection device, is filled
with a flushing liquid .(e.g. normal saline). The flushing
ligquid can be ejected from a nozzle 52 by operating a plunger
51.

[0022]
(Structure of the Flushing Device 100)

FIG. 2 is a perspective view of the flushing device 100.

The flushing device 100 includes a main tube portion

10
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20 hold the guidewire 30. A syringe 50, as a fluid
injection déevice, is filled wth a flushing liquid
(e.g. normal saline). The flushing 1liquid can be
ejected froma nozzle 52 by operating a plunger - 51.

1
RS 0 BT R R e e
eeThS i ) Mo 100 ielpden et otierbenti g8 ao o

cr;eiada% 5g§§iﬁgggwgg§g%9e%%%%ﬁ.d tfhd he dRIRHB8rtion 120

portio create a passageway

is: %%%?%eé No Tél‘emfé'i?%gt %Etp%rft 9 %?é&ni&]&@g&?iﬁ&?@lg 110

e part o I'n tube portion 110

(i, ebteb\éﬁ‘:%éi}g)a‘?{‘ %Ar%dl:h.lain drdnaklZief okhenaBhai hubgbe portion

portion 1 angl e between the main tube portion

115630 aﬁ&baﬂgléi 96t whHber ROfdd b £12Q jtaar%q@m thataidehe side
t ube

si'de ortion 120 is inclined toward the end 112

tule - R 1pbe; ROEhEANLRLR kMHeyidd hibe portion 120 is
per pendi cular to the main body portion 110, to allow

1ink0 ithhes towizd-eaherdmg 1frost tdie: fade tube mortion 1120rather
into the main tube portion 110 to flow toward the end

thbhl pd 802301 dheaend ol Khofmdhe BBty odhe jpar tipn, 146 allow
is shaped to fit into the opening 24. By fitting the

trendlidid idtivetbagopeBmnghel 5i2% thlles edmtichelpor fhor the
110 is liquid-tightly connected to the hub 20 and this
matiGnnaghe opogtabe ilSL oraiat fil oed bowskahwiie eendlhglénd
112 of the main tube portion 110 is
f[0023]

The end 111 of the main tube portion 110 is shaped to
fit intotheopening24. Byfittingtheendlll intotheopening
24, the main tube portion 110 is liquid-tightly connected
to the hub 20 and this connection state is maintained.

Meanwhile, the end 112 of the main tube portion 110 is
closed to reduce a gap with the guidewire 30. 1In detail, a
cover 114 for tube blockage is provided at the end 112 of
the main tube portion 110, with an opening 114a, which allows
the guidewire 30 to pass through the main tube portion 110,
being provided at a center of the cover 114.

[0024]

The side tube portion 120 has an opening 122 into which
the nozzle 52 of the syringe 50 can be inserted, at its end
121 that is away from the main tube portion 110.

An inner wall of the opening 122 is tapered such that

an internal diameter of the side tube portion 120 in this

11
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closed to reduce a gap with the guidewire 30. In
.detail, a cover 114 for tube bl ockage is provided at
the end 112 of 20 the main tube portion 110, with an
openi ng 114a, which allows the guidewire 30 to pass
r t he, ey OL Ll ' roviged &tani
ax T GRS o UG RO LA Hhe SIEA P! Oviriedl tanles
£nB%5p 00729 {@%ea[ﬂn%%%eﬂ%&}&?o LAO-WAheht 2BwiRe the side
Nozzf & 52°%f 1 he syringe can be inserted, at its__
dnohdd dhaf-hs 8 the1 fRixAt ube portion 110
tu%% Pnner (%/\I/gl 2%fet§%2')ig§)eni ng 122 isyt apered such that
an i gher #al, oii; Phe tg0Sh dembke JFORld @R rh20id Nresin,
this 11 argalggg ugflfeinCFeaseg toward the end 121.
a Pos Al esesthe BOBH185H2 46 BRakhemided pdlPetnglene,
onnected wth t he side” tube portion 120 easily and
pollSraRivi edde fbLshhRBoBRCE OIS dBeieaDl ahe flushing
acrylic resin,” 5 a polyam de resin, a polyan de
de®ias ARy 0 Ip@tivire’, by pohypredyreiylding any of these
pol ycarbonate, or polyacetal. The flushing device 100

matarikg d ornmed by injection nolding any of these
materials. [0025] 10 A slit 113 is formed on a

‘[otowal ar wall of the main tube portion 110 fromthe

end 111 to the end 112. This slit 113 is used for
i nsent §bytt he3 gl dewtmed 3th fa ambitlsasiviel L Bfethel mein tube
113 is linked with the aforementioned opening 114a,
poittifon i1l hefmgn pissidh@ 1Dl i peethet érdglildewi FToigoslit 113
into the opening 15 1l4a. . .
is used for inserting the guidewire 30 from its gide. The
glit 113 ig linked with the aforementioned opening 11l4a, with
it being possible to insert the guidewire 30 into the opening

114a.

(Flushing Operation)

An operation of attaching the flushing device 100 to
the catheter 1 and flushing the catheter 1 is described below.
[0026]

The following describes an example of attaching the
flushing device 100 to the catheter 1 in a state where the
guidewire 30 is inserted in and passed through the catheter
tube 10 and the torgue device 40 is connected to the proximal
end of the guidewire 30.

The attachment of the £lushing device 100 is performed
as follows. A part of the main tube portion 110 where the

slit 113 is formed is pressed against the side of the guidewire
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(Flushing Operation) An operation of attaching the
flushing device 100 to the catheter 1 and fl ushing
the catheter 1 is described below. 20 [0026] The
foll ow ng descri bes an exanple of attaching the

301CI U§H' 19 dew 1991et u&ﬁ% ?égbe{s Iddea S %.trﬁ:d/‘@ﬁ%emaln

gurdew re nserte I n and passed t hrough

tub@e ect egﬁr‘?rll szfnd-ofl‘i‘fghtag'e th @@ deMi & 4thd Smain tube

con to the proximal 25 end of the gui dewi re 30.

t t I | ce41001hs I akded th
oTb Bl LERTER ok, Wil LS BelEEe 2l D0nho g g e

flh@%m%'ciexlﬂée' §060&%E<éﬂtsa@ﬁ@§8§e agel ReitHheesi de of

the guidewre -12 . In this state, the guidewire 30
[olp27jnserted into the main tube portion 110, and
further the end ill of the main tube portion 110 is

fit hatgebbeioRRNERB A the Wik wap, ikheorfiedshinnghe main
device 100 is attached to the catheter 1. 5 [0027] As

tudRs @detbrRboVe, of hehe! £1udh3 nigs dearirged 1i00 t hagmwdrdingly,
tube portion 110 of the flushing device 100.

thacEDi ghhghyevibe 1fdushh kg adely be ditfachaeddssthy deidewire
attached to the guidewire 30 between the hub 20 and

30t be tverequec lge Viiale 20, ahd ahst avegl® weeriece M0, in a state
guidewire 30 is inserted in and passed through the

wheateheher guibdewlieasd tbeinsequedén grdigassefl kbyough the
the guidewire 30. FIG 3 is a sectional view show ng

caxtsittamt tuipe wher endt lrdef [hoshirng deviice 200 iiss Hixedhed the
to the catheter 1 and

guidewire 30.

FIG. 3 is a sectional view showing a situation where
the flushing device 100 is attached to the catheter 1 and
flushing is performed.

[0028]

As shown in FIG. 3, the nozzle 52 is inserted into the
opening 122 of the side tube portion 120, toconnect the syringe
50 to the side tube portion 120. The plunger 51 is manipulated
to inject the flushing liquid in the syringe 50 into the side
tube portion 120.

The flushing liquid injected into the side tube portion
120 flows into the main tube portion 110 and, streaming down
the surface of the guidewire 30, enters into the catheter
tube 10 via the inside of the hub 20. In this way, not only
the lumen of the catheter tube 10 but alsc the surface of

the guidewire 30 are flushed.

[0029]
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15 flushing is performed. [0028] As shown in FIG 3,
the nozzle 52 is inserted into the opening 122 of the
side tube portion 120, to connect the syringe 50 to
the side tube portion 120. The plunger 51 is

R
enf TG b DoRCeR | B oot 95 PREIED 100 5

dE%EE%aHFﬁ%éﬁ?ﬁ&?%%%ﬁﬁgEggcz-ffEhE% gy dewieh3d operation

ent érs i eter 2 ube 10 via the inside of

oe g fpdciBgE oy e oo of o

so the surface of the

gui dewihire 3858 i Yshed.s [FRALHg 1 Ainemd e dhshhagtion

ends, the syringe 50 Is detached from the side tube

11f%q”tih%n mbath ansk therfiyshing davi easkol; ise detached from

romthe catheter 1. This is a reverse operation of
cHehenaf erpat sgned attachnment. 5 Since the slit 113 is

formed in the main tube portion 110, the main tube
[oR&dji on 110 can easily be detached from the guidewre

30. [0030] Note here that, though it is possible to

oper fbe et M rel @ Hat Auehdeyhcet4@swpdhaitbTennyiopetate the
flushing device 100 fromthe catheter 1, the

toappicahidviye 04 0t he thouquerdeyvirg dhei £ lowmipimyi dedibg 100
t he presence of the flushing device 100.

from the catheter 1, the operability of the torque device

40 is compromised by the presence of the flushing device 100.

If the flushing device 100 is removed from the catheter 1

after flushing as described above, on the other hand, the

operability of the torque device 40 can be ensured.

(Insertion of the Catheter into the Blood Vessel)

After the flushing, the catheter 1 is inserted into the
blood vessel. When doing so, the catheter tube 10 is inserted
into a guiding catheter or a contrast catheter according to
need, andtheninsertedintothebloodvessel. Followingthis,
the torque device 40 is manipulated to lead the tip 12 of
the catheter tube 10 to a desired position.

[0031]

Once the tip 12 of the catheter tube 10 has reached the
desiredposition, the guidewire 30 is removed fromthe catheter
tube 10.

After this, an injection instrument such as a syringe

14
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If the flushing device 100 is renoved fromthe
catheter 1 after flushing as descri bed above, on the
ot her hand, the 15 operability of the torque device
40 can be ensured. (Insertion of the Catheter into the

LA AL eb g P ha s & e
me@ghﬁxetoq 4 YReq 10,4 S SR t:l.het:l.eI?‘PeJ:Eéa a gui di Bgeylt, dthe. '

eter or a contrast cat ccor di ng to nee

CO%‘LE%QS tntch%rdtlgglil“ ceocl&)@ %@PQ&?S?: ¢l14 aF el 'i:gu:tcmgfrll the hub

orque i's mani pul ated to lead the p 12

208 &y tihe 10 t9nd desinedonasied PAtol €88 B100d
2 ce the t|p 170t the catheter tube 10 has reached

velbBe1 d8%id echPOositi 98, Jhe i devheged @b reypved f
romthe catheter "tube 10. After this, an injection

[ogRASYrunent such as a syringe 14 is connected to the
openi ng 24 of the hub 20, and a contrast nediumor a

medi gakefd e bHdwl eiefat Asnaehasyl thd keceydr asibe 10
medi um or the nedical fluid flows through the hub 20

isopdchheacat beber thelel 30d wagdsed togettucedithtivhéhpiding
blood 5 vessel fromthe tip 12 of the catheter tube

caltBet/B03r AEher cbhe rakaveapiesaeiron ends, the
catheter tube 10 is withdrawn fromthe bl ood vesse

together with the guiding catheter (or the contrast
catheter). 10 (Details about the Slit 113 and the
(Demeerl €l Hout the Slit 113 and the Cover 114)

If the slit 113 is wider, the flushing device 100 can
more easily be attached to and removed from the guidewire
30, but the flushing liquid tends to leak from the slit 113
at the time of flushing. Accordingly, it is generally
preferable to set the width of the slit 113 tobe substantially
equal to a diameter of the guidewire 30. For example, when
the diameter of the guidewire 30 is 0.46 mm, the width of
the slit 113 is preferably in a range of 0.3 mm to 0.6 mm.
It should be noted here that the appropriate range of the
width of the slit 113 differs depending on the material of
the flushing device 100. If the material of the flushing
device 100 has high elasticity, the flushing device 100 can
easily be attached to and removed from the guidewire 30 even
when the width of the slit 113 is considerably small.
[G033]

Also, the tube wall of the main tube portion 110 in the

vicinity of the glit 113 may be made thicker. This increases
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If the slit 113 is wider, the flushing device 100 can

nore easily be attached to and renoved fromthe

guidewire 30, but the flushing liquid tends to |eak

fromthe int_113 15 at the tinme of flushing.
thé‘cggﬁl@h&qd{i ot tBeUgNekallls PhefpeabliBet ¢rasiat fieckness

he slit 113 to be substantially equal to a

aifdbagebel, Qflttlheligulbgﬁﬂ’gr 80o3dilE ©xafbtehethelippdss the
di ameter of the guidewire 30 is 0.46 mm the width of

| 1e&f4sg§| 'o}f kjk?e'ﬁlﬁéﬁﬁ.ﬁgaml\dﬁima range of 0.3 nmto 0.6

shoul d be noted here that the appropriate

fangﬁlgé t e WHkdkéstherstiHe Kidrah f { vesideperdingbly
on the material of the flushing device 100. If the

gréBteki ahaef theethibeshang odeyheend 0 halsefpghtion 110, and
el asticity, the flushing device 100 can easily be

thatdiagded tihe dpbripmpiads 1 optdfegabigvdulest3aneiehlysequal
when the width of the slit 113 is considerably snmall
to[tH83li sMestter Wifethabpuidéwiok 30e nEmrtltidhwapor thenleakage
110 in the vicinity of the slit 113 may be nmade
ofttlie kanshimes linpriehSesm Ubetdpeningisi4n wben bhesiiyshing
113 in the tube wall thickness direction, with it ,
debéicrgl posiss bite atahdditbhighe snpiplegsr e o (wbslzza@be Guidewire
flushing liquid. A so, the thickness of the cover 114
30i dspriefemabéd i6 gheatcgernting 1héadusandld mreyerted.
mai n tube portion 110, and the size of the opening
[0034d is preferably substantially equal to the
di anmeter of the guidewire 30. In this way, the |eakage
(MoﬁﬂﬂﬁﬁdﬂiQM$hg l'iquid fromthe opening 114a when the

fl ushin evice 100 is attached to the %U|demnr 30
(Whehlt'—%@U@h #id® gatheter 1 and the flushing device 100 to

be attached to the catheter 1 have been described in the above
embodiment, the present invention should not be limited to
the above. Example modifications are given below.

(1) The whole flushing device 100 need not be formed
from the same material. For instance, the flushing device
100 in the wvicinity of the slit 113 or in the vicinity of
the slit 113 and the opening ll4a may exclusively be formed
uging a flexible material.

[0035]

As one example, the flushing device 100 is basically
formedusing the aforementionedresinsuchasanacrylicresin,
a polyamide resin, a polyamide elastomer, polyethylene,
polypropylene, polycarbonate, or polyacetal, but part of the
flushing device 100 facing the slit 113 or the opening 1ll4a

is provided with a valve element that is made of a flexible

16
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10 30 is inserted in the opening 114a) can be
prevented. [0034] (Mbdifications) Although the
cat-heter 1 and the flushing device 100 to be attached
to the catheter 1 have been described in the above 15

ma?g@gghm%%¥a%¢§@%$eﬁgggr&gﬁgn;ion shoul d not be

mtéd ove. Exanple nodifications are given

bel oprc (1) e Mhehe.fddetdg: dexhtey 180 Becthatéingelnz of
formed fromthe sane Taterial. For instance, the

thE! f‘ﬁﬁbﬂ%n@eéié%cel%o' ot B WheE Rl EYmBliFR@aYidn ¥elates.
or 1nthe-vicinity of 20 the slit 113 and the opening

nlida ﬁhs‘?ﬁ‘ﬂ%%@@ié‘ebﬁoﬁobﬁdﬁ‘l@ﬁi4‘9 ehél ekt 114 has a
material. [0035] As one exanple, the flushing device

grédQehs thasiGrldy, 4 wdpdesi 19 Ebemelorenpatitonefl yiesidover
such as an acrylic resin, 25 a polyamde resin, a

11R0k¥AIEe teladpamingpehyet hyehe wolyer epghess, 115 made
pol ycar bonat e, or polyacetal, but part of the

off hus kilng: tdavd cend 08rfaci Ag tfer slhtoltBier dahel openiam an
114a is provided with a valve elenent that is made of

aléebnetiihle, tHh awbdnicakleleast amer beat edinald toFb&rtdof the
is an enlarged sectional view of the end 112 of the

cof/eushi g ademic e he0fpéninki Tha s hi sLibdiwfiseatpant of the main
relates. In the flushing device 100 of FIG 4, the

tubeveortlibmasl @ Fagingt éhet lHlknebs3 mayabet prioyided with

formed in part of the cover 114 facing the opening
a Tdldae ariceentl v pRamentofl1Biphieg ok jwigitast oner
material is fit into this cavity. As an
[0036]

Such a valve element attached to the part corresponding
to the slit 113 or the opening 114a serves to block the slit
113 or the opening ll4a without obstructing the insertion
of the guidewire 30 through the slit 113 or into the opening
114a. Hence the leakage of the flushing liquid from the slit
113 or the opening ll4a can be prevented.

(2) The above embodiment deécribes the case where the
side tube portion 120 is connected to the middle part of the
main tube portion 110 in the flushing device 100, but the
side tube portion 120 may be connected to the end 112 of the
main tube portion 110.

[0037]

(3) Inthe flushingdevice 100, theslit 113 maybeomitted

from the main tube portion 110. In such a case, the flushing

device 100 is attached to the catheter 1 in the following

manner. Ina state where the torque device 40 is not attached
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alternative, this valve elenent may be joined to part
~of the cover 114 facing the opening 114a. Likew se,
“part of the main 10 tube portion 110 facing the slit

113 may be provided with a valve elenent by neans of

cof bl B Sl S0 301 OB coch el yerel ot i ithged
i BELDG 148, 580VEE £00RI 06K LI ShLY 038 AT Siercuire

hout structing insertron o

ORI PR P e L DRy PEE 0 amce
L 3 . in
th%2§p%%hgb%éé ggggg%%t%g%é&%é%mpﬁgv&@&fee 100

escri bes the case " where the

£h4Q \%;L,lge E#Qene%tlief)%zlag i OANEEtRtE & G hdepaEthg 122 to
part of the

mai n tube portion 110 in the flushing

coflf¥icge PR nbhesosicde tibes peEt LaBel P @doMei26, and
connected to the“end 112 of the mmin tube portion

£10401 00 e RPot@bgl.nthe f lushing device 100, the
slit I13 maybe omtted fromthe main tube portion

[043@] In such a case, the flushing device 100 is
attached to the catheter 1 in the follow ng manner.

I na srake Wiy & Ihehingqeaddevitte 401ushinal detvdeled 00 is
17 to the guidewire 30, the main tube portion 110 is

re@BgRUEd rom thd herguidelM ead36£f thd Yd dquwaikiersd 0 erand the
of the guidewire 30, and the end 111 of the main tube

topefiid Aedilde i $0f it aftachd® opebhagp2bxidal ngnd of the
attached the flushing device 100 in 5 this way, the

guidemiae23Gs inserted into the opening 122 to

(4) Instead of forming the =lit 113 in the main tube
portion 110 of the flushing device 100, a thin tube wall part
may be provided in the main tube portion 110 from the end
112 to the end 111.

[0039]

In such a case, the flushing device 100 and the torque
device 40 are attached to the guidewire 30 beforehand. In
this state, the nozzle 52 ig inserted intoc the opening 122
to connect the syringe 50 to the side tube portion 120, and
flushing is performed.

After the flushing ends, the thin tube wall part of the

flushing device 100 is torn to remove the flushing device

100 from the guidewire 30.

Industrial Applicability

[0040]

18



connect the syringe 50 to the side tube portion 120,
and flushing is perforned. [0038] After the flushing
~ends, the flushing device 100 is 10 renoved fromthe
proxi mal end of the guidewire 30, and the torque

aut ooF o i e R e P HER B R Paiadhlf grvenion
b TR P TR 2 PR F ST I F efecer
“ubloga iR SHRRCRUESEE0 TRe i g dau e 10D an T
= S T e oA G o e i

flggﬁ%'ge%éﬂcgeté!@ceea%@g 2 1o seanect LksaWidWeis

to"the side tube portion 120, and flushing is
esg@bfi%ﬂ'l%)dsuf‘i:bﬂlet berf# Ushh NEgenfeditdha thidniwhectiteter
art of 'the flushing device %OO is torn to renove the
thhkushi i devi £ese2Bed0Q it thEcgYi dewised 3hd the like.
I ndustrial Applicability [0040] 18 The fl ushing
devi ce according to the present invention can be used
for flushing a catheter that includes a catheter
tube, a hub connected to the catheter tube, and a
guidewire inserted in and passing through the
cat heter tube. The
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5 flushing device according to the present invention
is especially suitable for flushing a nedical -use

m crocatheter that is to be inserted into a bl ood
vessel and the like. 19 CLAIM5S 1. A flushing device
used.in a state of being fﬁged to a catheter that
i ncludes: a catheter tube; & hub connected 5 to the
cat heter tube and having an opening that links to an
i nside of the catheter tube, and a guidewire inserted

1. ;ﬁ E'ﬂﬁspzig{egheéﬁi&gbﬁﬁghhﬁﬁ{ %%&ﬁg@%ﬁ%@gg&@&%d to

mal n portion throug

a é’é‘éﬁéme%é e3¢ 10,4 side. tuhe, pRetiencoganest ady ediected

main tu portion so that an i'nside of the side tube

toméi ORchbpks E%.b?zn 2@ hd&r i @ ihd U Par1hes. to an

retn one end of the main tube portion is shaped to

inkibel BEOhbe-0pPROLBY OfibtheaAlba ANlidRipae efdrekdt 8 the
side tube portion away fromthe nmain tube portion is

cathaped tanabt e arnozaied el €6t bbgpeiflimsnti ng
liquid, to be inserted into the side tube portion. 2.

The 41 gshihng ey igereiofd ahcligh?Orivhieli etheagtiiBewiadd is
of the main tube portion has a slit extending from
pabbabeed tztha@n other end of the main tube portion. 3.
The flushing device of Claim?2, wherein a valve
el enenéidadenivé porolenfdexhbbeedaterthé mn tthave tdeertion
mai n tube portion is attached to a part of the main
sotitivet pot tiri deoihgheheislel tube portion links to an inside
of the main tube portion,
wherein one end of the main tube portion is shaped to
fit into the opening of the hub, and
one end of the side tube portion away from the main tube
portion is shaped to enable a nozzle for ejecting a flushing

liquid, to be inserted into the side tube portion.

2. The flushing device of Claim 1,
wherein a tube wall of the main tube portion has a slit

extending from the end to an other end of the main tube portion.

3. The flushing device of Claim 2,
wherein a valve element made of a more flexible material
than the main tube portion is attached to a part of the main

tube portion facing the slit.

4. The flushing device of any of Claims 1 to 3,
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4. The flushing device of any of Clainms 1 to 3, 20
wherein the other end of the nmain tube portion is

closed by a cover, and the cover has an opening to
enabl e the guidewire to pass through the nmain tube

port%vﬂ@reﬁ.n%hé”@tﬂéi‘%ﬂc{‘%fd@ﬂé of £ ngb%tl‘gifig'@losed

a valve el enent nmde a nore le eri al t han

bytﬁ Sh@ttached to a part of the cover facing

openlng of the cover. 10 6. The flushing device

f
3/a| chféretﬁvemsea& égsgggpefo'e%&ﬁugwe thameihie-d UBepass

mal n tub A cat heter set

£h¢® f%Hgymafhcgﬁggt@bﬂﬂggﬁ.a hub connected to the
cat et er tube and having an opening that Iinks to an

inside of the catheter tube; and the flushing device
of Caiml. 20 8. A catheter set conprising: a

5. cahketrandnibes debibeCymettLint o, the catheter tube
and having an opening that links to an inside of the

cat hghekelithg valreedenten nadensel edrenfldaeibathviterial
tube; and the flushing device of Caiml.
than the cover ig attached to a part of the cover facing the

opening of the cover.

6. The flushing device of Claim 4,
wherein the cover is thicker than the tube wall of the

main tube portiomn.

7. A catheter sget comprising:

a catheter tube;

a hub connected to the catheter tube and having an opening
that links to an inside of the catheter tube; and

the flushing device of Claim 1.

8. A catheter set comprising:

a catheter tube;

a hub connected to the catheter tube andhaving an opening
that links to an inside of the catheter tube;

a guidewire inserted in the catheter tube; and

the flushing device of Claim 1.

9. A catheter set comprising:

21



9. A catheter set conprising: 21 a catheter tube; a
hub connected to the catheter tube and havi ng an
opening that links to an inside of the catheter tube; "
a guidewire inserted in the catheter tube; 5 a torque

devigecggheﬁggr %Q%?the guidew re; and the flushing

devi Ce” 0

aim
a hub connected to the catheter tube and havinganopening

that links to an inside of the catheter tube;

a guidewire inserted in the catheter tube;
a torgue device for operating the guidewire; and

the flushing device of Claim 1.
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