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DESCRI PTI ON ~ *159159* FLUSH NG DEVI CE AND CATHETER

o SET | 5 Technical Field *@G0002* [0001] The present

-

invention relates to a flushing device for flushing a
catheter that is to be inserted into the body, and a
cat heter set that_congéj bheqgat heter wth the
flushing 10 device. Background Art [0002]

of inserting a mcrocatheter into a bl ood ”WNﬁmmmwmmmw

and conducting a surgical operation in the bl oogsgsgs

FLUMBSR®! DERE e ARIDOYQrHrkReskire! d of nedi cine. As such

a mcrocatheter, a structure that includes-a—ecatheter——
tube, a catheter hub connected to one end of th

catheter tube, and a guidewire inserted in ﬁm\\ﬁuﬁ“\w\‘m\\\“\

TecHdircwphr281ghe catheter tube is frequently
—this mcrocatheter, -a torque device is connect®dd a

[ooguwjoxi mal end of the guidewire, the guidewire is .
passed through a |lunmen of the catheter tube, and the
catrhet pirelséhe: Lsivigigeldedd b vesheo bl codshdsseldefriare for
out si de the body. Having done so, the guidewire is

flugraimeud atethabeusithgtt hies toogbhe deereednthtdethe body,
catheter tube is mani pulated wusing the hub. As a

and 4 esutitet &r e tdfiat hendaiies ethd abehedrr with the flushing

device.

Background Art

[OOQ2]

Treatments of inserting a microcatheter into a blood
vessel and conducting a surgical operation in the blood vessel
are employed 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 frequentlyused. Inthismicrocatheter,
a torque device is connected to a proximal endof the guidewire,
the guidewire is passed through a lumen of the catheter tube,
and the catheter tube is inserted into the blood vessel from
outside thebody. Havingdone so, theguidewire ismanipulated
using the torque device, and the catheter tube is 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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selectively be inserted into a thin bl ood vessel and
led to a desired position. 1 [0003] Also, an opening
* that links to the lumen of the catheter tube is
formed at one end of the hub away fromthe catheter
[006%ﬁ By inserting a luer or the like into this
ning, a 5 nedical f|UId or the like can be infused

i nto dhe calhelen o Lhhe ) Hoke « PELAMAMORE LAG Lhenoter

O vessel, I I'S necessary t

Fﬁhﬂié&a%h§¥otugﬁg Qgthg%er

h
catheter tube wwth normal saline or t e. 10 Thrs

tubd S VG d APahEYa d0RE 1 it ﬁef9ik8miﬁgo“@M18TB§enlng a

guidewire is re ved romthe catheter tube
medié‘a°'1 d@m@& bhecpat hejer ctalip%e' S:erﬂdéé‘(‘ii whid enkl Héﬁh’é@;er
[Tquid (e.g. normal saline) The guidewire is soaked
tubaM th normal saline or the Ilke too, and then
reinserted into the catheter tube. 15 [0004] On the

otasfe NBAHore iSiddiet UhE tHe WAt BBtarGidttdthelood vessel,
|nject|ng a flushing Irquid fromone end of the torque

it ek s Sy NeKi figush fhewsehkthergt hekteAd,i $o £ill the
provi ded and the other end of the torque device is

lume®npectiadl eathethe ¢alhetarthunredl hesl baenogevdlkopdde .
as catheter assenblies disclosed in patent docunents

Thid as8dcdnvEnesercdt het @osealihowHeorf bkywihgshviang, @heh
there being no need to renove the guidewire fromthe

guidewheteistndeoveBafentn theusebhelerExabeneantapheediaside
Pat ent Application

of the catheter tube is filled with a flushing liquid (e.g.

normal saline). The guidewire is soaked 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 liquid 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 in patent
documents 1 and 2.

These cathetersallowforeasyflushing, 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 Japénese Patent

Application Publication No. 2001-137351
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25 Publication No. HO04-2074 Patent docunent 2:

Unexam ned Japanese Patent Application Publication
No. 2001-137351 2 Disclosure of the Invention Problens
the Invention is going to Solve [0005] However, in

._.Dlséf(?se:PQVSfC 88 GnJddishing the catheter by 5

qui d fromthe end of: thé

- -Proﬁfér%'et @Vtﬁ%en ltod Slé‘e§8§ﬁ§r ¥d gdywyide, in the

or que devi ce, e circu or causing the flushing

' [oodg]qw dtoflow That is, a general torque device

“cannot be used. In view of the above problem the

Pr egRidvdVen kR abiRe L8 d0oenablierfiidshiidcakrater by
catheter to be performed without renobving a gui dewire

1ﬁ3 dEOhg el el shihyhe qeme R rshahacaenst ahe d¥flUedevice,
-~ device is used inthe catheter. Means of Solving the

it iBrebkeBBariStb00P6YidRe Bh alifd tajrf i tieRe AChicgedi Pyuit
a flushing device used in a state of being attached

for s iaa) et F 1t indaliuflesd t@ et ethdtibes, a feleral
connected to the catheter tube and having an opening

tordbatdéiv ks tanzod Nst desefi.t he catheter 20 tube, and a
guidewire inserted in the catheter tube, the flushing
devirceiéwc iidhrgabaveg robLém , pdié ipare ddritough et icth aims
the guidewire is passable; and a side tube portion

to ammibket Ellushdrnidhe fimea ncatbhetpar tticotbs ¢ hfibrard nditdeout
of the side tube portion links to an inside of the

remoming tugeigdemtirenf rahex eatheter tube, even when a general

torque device is used in the catheter.

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 éide 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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25 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 fromthe nain tube portionis
shaped to enable a nozzle for ejecting a flushing

_ uid, to be inserted into the side tube 3 portion.
ortisdhy

In the -above flushlng device, it is preferable

'[Oogiﬁt a tube wall of the nmain tube portion has a slit

ending from 5 the end to an other end.of the main

t Uk.lL% Q_%rt Ia%%v lq.l gv?' gne EE Ee%ag‘i that a
? e na h be %

fleéexi bIe nater I'on nmay be

tubeg 011'*%% ke g%t %et ??u (TR i gtgbs g%p egtgﬂa BY from

OVG evi ce

ehe Fl:!r?& eLgblg B‘E"Hext h%r;/d ;Qf ot her n%'lga Qb %H?tﬂﬁhqbe

ortion Is closed cover, ver as an

Opgfu,Ng L08R %1@&%0085'&% o ElomB?éSfiQk?HQE mé@%rlal

mai n t ube portion Here, a valve el enent nade

tharPit e WY& fd@xd %ere%ﬁwnﬁgf beSatRARHNE tLPUEHRY Fe the
attached to a part of the Cover facing the opening of

maird f@ueevebrthbrﬂ %ﬁfﬁfreﬁéestmet. the cover is thicker
than the tube the main tube portion. 20

Ef flrectneoibbbe £ DMERENENde]00R9] i AcLordidtEtdbid@hat the
above structure, the main tube portion through which
othdherglicde Whee masSi rp 353D b iaisow nies bS8t a cover, and
the cover has anopening toenable the guidewire topass through

the main tube portion. |
100081

Here, a valve elem.ent 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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to fit into the opening of the hub. Therefore, in a
state 25 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

P?rt%%'e%ﬁ?é" s et peeag i, S e,

l'scgl L RLOg %B% ppeal Qre otnhgagucpn %ﬁ@'sﬁaﬁ?ezé't(ga 1low

e portlon as' one to allow a

2 no%lzgg g @ féé@ﬂh{;‘%'fﬂk‘éﬂlhg bealsetbetel thaerkli into |

t ube ortlon Therefore;” the flushing l'iquid can

the %lkafe st st 0bA t hepside dube (gl t Dsh PH gl "Jl%%'htl'd‘g:an
the nozzle  for ejecting the flushing Tiquid throug

be1ﬁ9é§t%@ﬁn£9@ggsfﬁé%uﬁég&%ﬁﬁﬁhSb?%ﬂé@ﬁtQﬁgﬁﬁ@nb%zle

connected to the main tu portion so as to create a

for RAFSAYEMBY thierraheiweed, 11l ildhea Nghk b0end .

injected into the side tube portion flows into the
[oo16 N tube portion. Accordingly, by attaching the
flushing device of the present invention to the

cattheier vindouths esddé ngubblepoguidewi secbhomdtdwel to the
cat heter tube and the hub, inserting the 15 nozzle

mair Eloegboirdte ndobst be srdateubeposdgonayatiderebetween,

injecting the flushing liquid into the side tube '
the fdnishdmg flHhenuin] eatjedtted asiticnghlel gidd fllosvpdrttioon Hdows

catheter tube via the main tube portion and the
intopené ngadh tthdbehybprasoa.result of which the catheter

is flushed. 20 [0011] After the flushing, by renoving

t headdarstinglgevbyeatt@mhing 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



10

15

20

25

~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 25 avoided. In the above

“the %ﬂﬁé%@%‘ﬁt 5% Y %rfﬁ_léd%}?g}ate!‘ﬁtshtg? rY‘f‘é s1it.

ube portion rom one e ot

3 Thl% 'éeaé@sts% te“?f?tﬁghhe?{t 548 P&mg{}gﬁ%‘é’ t‘ﬂé ElQ{Squ‘EE)&%SIiCe

______ e gurdewre on a side ther throug

Hené’é%l'gfiﬁ?ﬁiﬁléjc%ef % ISin @Qégi};@{gh@:’:ﬁe lles u@,ﬂgle.tac.:hed

renmova ing device i ng

Frof BHE & 2GR 1RAS ble) W2k hach 8@qh‘é Qévq%‘éaﬁﬁédthfa o L '&Pi th
cat heter between the torque device and the hub, wth

thef@ebgl?@‘ RS et feh8iay @ Hda daadeqdeyicee fram the
the guidewire. [0012] In such a case, i f the valve

guigteieat made of a nore flexible material than the

mai n tube portion is attached to a part 10 of the
[oorain tube portion facing the slit, the | eakage of the
flushing liquid fromthe slit at the time of flushing
cann bachuppseesad thavhleraabbafehbushiagfdanbee flifkible
the other end of the main tube portion is closed with
matéheatovdmnmithd hea opetibg pdrtilirch saldtovwachke to a part
gui dewi re topass throughthe nmain tubeportion is forned

of tile tnteeic avdye pidrer d@akEge od e Sliushitie I]emlkmlgefasf)mhe
the other end at the tinme of flushing can be

flushppgedsenhid Heray thet heitvakre téleeneime nafle fdlushinmgr ean
flexible material than the cover is fornmed in a part
be stpphessever facing the
In the above flushing device, if the other end of the
méin tube portion is closed with the cover and the opening

whichallowstheguidewire topass throughthemaintubeportion

is formed in the cover, the leakage of the flushing liquid

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 opening
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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20 opening, the | eakage of the flushing liquid from

this opening at the time of flushing can be -

suppressed. [0013] Furthernore, by making the cover .

thicker than the tube wall of the main tube portion,
[ooitde | eakage of the flushing 25 liquid fromthe

openi ng of the cover at the tine of flushing . can be

suphiessednoRid &f s@%ﬁféﬂl_ﬁ;é e of thendraw By a6flushing
[0014] FIG 1 shows a structure_of a catheter and a

devilddightinde S a1 ashed £, theceabhelfio aaCohHbAIment
to an enbodi nent of the present invention. 5 FIG 2 .

of die pPEESRECEhventay of the flushing device. FIG 3
is a relevant part sectional view showing a situation
whete .f bushi rg der Peetoited vusn® f hthé | #BlRIng device.
device. FIG 4 is an enlarged sectional view of one
engrgf. @ il 4| vehergndeyLer ageotdong It 6ri%ew showing a
nodi fication of the present invention. Description of

sitRaf eseneke NamgEalshi f9P015] pérfbrmed .ushhetde ¥FQushing
..... catheter tube 12 ..... tip of the catheter tube

devize..... hub 23 ..... end of the hub

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 ce e syringe
52 ... nozzle
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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.20 24 ... .. opening 30 ..... guidewire 40 .....

torque device 50 ..... syringe 52 ..... nozzl e 25 100 .
..... flushing device 110 ..... main tube portion 111
..... end of the main tube portion 112 ..... end of
the i n tube pogkis;en 7 113 ..... slhit 114 .....
cover - 114a .. ... 3bening 115 ... .. val ve el ement 5
12Q 1.4 . .. . side tupgportion 121 ... .. end of the side

tube portion 122 opening Best Mdde for Carrying out
thejlgvention 180316 The follow ng describes a

catheter and a flushihg device according to an

emiadj ment, of t hegpresedtehaMenti on, with reference
to the drawings. 15 (Catheter) FIG 1 shows a

st nupet ure of a catike! eruddparthiwshi ng device that is
to be attached to the catheter. A catheter 1 is

roughl y canposedesld afaihet ei deubebk) pamdionf a
flexible tube, a hub 20 attached to a proxi mal end
122 c e opening

Best Mode for Carrying out the Invention

{0016]
The following describes a catheter anda flushingdevice
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 ajprokimai end
of the catheter tube 10, a guidewire 30 inéerted 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 constifute
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.
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20 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 proximl end of the guidewre
30 This catheter 1 and a flushing device 100

heteer, e C ter set.
&?%b?gfﬁghéggag gt%? Fj%%q%%§$éﬁﬁgegu%§ qgfﬁa§

| 1lqdlrz§e£1§ﬂt ;peeoan&%@d I@geanéueﬁda%@ tlood Messel ,

IS a xi bl'e tube elenent. 8 The proxi nal end of

t hq‘h%aé-geh@r;e&u@@bé% $s nld @vicd-4 iralatdip1copBastadat erial
. one end of the hub 20. The catheter tube 10 i s nade of

(pol%;éi@fiﬁ' epbegeRtmt eldlor {e| ¥Os Bh) Nor ROl ¥eEbREr. The
|uorine resin) or elastoner. The b5 catheter tube 10

catH@yePa:\L&)@ Iemafoheoeeatrd aeprtemerd Ushee farhedasing

object or a nesh. [0018] The hub 20 is a tube el enent
a lide0Hobbybicehdrhe: guésiewire 30 is to be passed. The

proxi mal end of the catheter tube 10 10 is connected
[ooxg) an end 21 of the hub 20. Also, a long thin cap 22

‘for covering the proximl end of the catheter tube 10

i s Ther hetd D0 ithe tewde 21 evfieh e Hn PO whiikdnwhiel guidawire

openi ng 24 throughwhi cha |uerof a syringe or the like
30 iiss Ho e passetied Thefprowd mtl amemf Zhofcabhketdd tube

hub 20. This opening 24 links to the inside of the
10 isathehectedibe 40.ef@@OpE the hub 20. Also, a long thin
cap 22 for covering the proximal end of the catheter tube
10 is formed on the end 21 of the hub 20.

Meanwhile, anopening 24 throughwhicha luer of 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 fluidsuchasa medical fluid into 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 insertedinand connected tothehub20easilyandreliably,
and the guidewire 30 to be inserted easily.

Also, aplurality of handles 25 are projected from sides

9
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Such a hub 20 functions as. an insertion port when
irnserting the guidewwre 30 into the catheter tube 10,
an inlet 20 when injecting a fluid such as a nedica
fluid into the catheter tube 10, and an operation unit

of tHeeRu@Noeper gher opRRaRWALeS HNE ealdelsy dluhedlBpeddte

inner wall of the opening 24 is tapered such that "an

the IdH &b rdtanet arp ,ofb%h@rag 12Q ithddy Shangaedr adual |y

25 increases toward the torque device 40. This allows
fooddne luer to be inserted in and connected to the hub 20
easily and reliably, and the guidewire 30 to be

| ngeid gdigasiilne 38l son b pbuild Ly iely andles 20 @ «ire,
projected fromsides 9 of the hub 20. The operator °
a stedmlkaidwtiie habp2@nandieperatrechéeikat hedakternbe il@ly,
by grasping these handl es 25. [0020] The guidewire 30
the cani drewipen®d msiynbheaaly- df alheme Wwires & aistamilessice
wire, a piano wire, or the like. Alternatively, the
of wiiicdlewis ec3emay wethny vésihese anrelaatomecunt & dictal
of which is covered with a resin or an el astoner. A
end dd staf thadgBlidsiwithe Ui dewbesmt30 is bent. The torque
device 40 is conposed of an operation unit 10 41 that
i s Thel ¢ carpharadeipidat4d by edmpoperacsr anangegathivok unit
head unit 42 that is provided.on a hub end of the
41 thedr asi balduand wanapuilediert tohéhsr opierat@nd atd tshehuck
uidewire 30. A chuck claw 43 and a screw cap 44 for
heacg iWhtterdhghate ehrkovedad 28 arBuprevfded rhet pperation

chuck head unit 42. 15 [0021]
unit 41 and holds the proximal end of the guidewire 30. A

chuck c¢law 43 and a screw cap 44 for tightening the chuck
claw 43 are provided in the chuck head unit 42.
[0021]

A ferﬁéle 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 scréw 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
liquid can be ejected from a nozzle 52 by operating a piunger
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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A female screw that. mates with a male screw 4la
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

110 Wkﬁz:%?%ﬁé1§ﬁwlfé% i %ég@f&ﬁyou Q, hold 4 RS ge tube

guidewire 30. A syringe 50, "as a fluid Injection

portijﬁyﬁcfzo iSofhblbeds Wt Eh@ fnb%ﬁ'tﬁh%é I &g 190 RS TR o
saline). The flushing liquid can be ejected froma

credzd £a52 L AR M NS PLEAJEr ThE1s 1 @5 t[mgaortlon 120

(Structure of the Flushing Device 100) FIG is a

is R|USPEELiVeoVhew:allld e fiushi nahdenhes 408e pglﬁelon 110
flushing device 100 includes a main tube portion 10

(1i.d1baiedn tde «nd dem rend&can Pass tHy ewdh tamé portion
side tube portion 120 connected to the nain tube

110)p0r tAroanyl@ et drothermai f tulpageageMay 110 and the side
t her ebet ween. The side tube portion 120 is connected
tubd partiddl e2pait eudthe s rthebeiortube pd@tiop 120 is
. between an end ill and an 112 of the main tube
inchi¢d mowadF he dndarnig e fbhehamen it hebeaport iba 0¥ trather
110 and the side - tube portion 120 is such that the
tharsiperpebdipordimontd 2the smainc biothd pamaront hé0entdol 32 1ow
of the main tube portion 110 rather than
the pelnpedderuéanngo fideen rdian iolly palpei partion félalindw the
10 the fluid-entering fromthe side tube portion 120
main ntgbehpormdion tiibe por filow rrvawdftbe eodald it-he end
111. [0023] The end 111 of the main tube portion 110
[0023] shaped to

The end 111 of the main tube portion 110 is shaped to
fitintotheopening24. 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. In 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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fit into the opening 24. By fitting the end 111 into
the opening 15 24, the main tube portion 110 is
liquid-tightly connected to the hub 20 and this
- connection state is maintained. Manwhile, the end
1 - ] [y [ c ed Le
arex e B Ra O Fostle R P 1 257 HBL b HEB 1 e
t [ Vi e /nd 1144
the A8 LRI O dhe S P g o Bl S it £ B%ae

tubld i ohNg2guideui 1 304t PRASS KN ough the main tube
portion 110, being provided at a“center of the cover

1144 G024 {The Sbdectubeopard el 20F has Ah-PPeRi Pdsin,
122 into which™ 25 the nozzle 52 of the syringe 50 can

a pdI&dmseet edsial, id pENFamidt Ehatstdsmamaypbipathhgene,
mai n tube portion 110.” An inner wall of the opening

polydopyl éaRer 8] ydahdiditite arot el Patedhamet eheof 1HBBing
side tube portion 120 in this 11 area gradually

devidE s asah war fotrhedeng il.ecthisn eneblieng 4he 86zzhese
52 to be inserted into and connected with the side

matdnthel portion 120 easily and reliably. The flushing
device 100 is made of an acrylic resin, 5 a polyam de

"[002¥si n, a pol yam de el astomer, polyethyl ene,

pol ypropyl ene, pol ycarbonate, or polyacetal. The

fl ashilng ldavisefdOfiedaon e tfubvwkar byalhjettihenmain tube

nmol di ng any of these materials. [0025] 10 A slit 113
portisor ok b df vemathabahdr 1hél tooft hehendaila 2t.ub®higosiliign 113

110 fromthe end 111 to the end 112. This slit 113

is used for inserting the guidewire 30 from its side. The
slit 113 is linked with the aforementioned opening 114a, 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 attéching 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 torque device 40 is connected to the proximal

end of the guidewire 30.

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

s1lit 113 is formed is pressed against the side of the guidewire
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is used for inserting the guidewire 30 fromits side.
The slit 113 is linked with the aforenentioned
opening 114a, with it being possible to insert the
guidewire 30 into the opening 15 114a. (Fl ushing

R e S
tubéfﬁ*@%f&nl b9 dsgafkg?%ﬂé¥ e @Ra[PPLEsTPRe main tube
OW ng é Re

eséribes "an exanpl e of attaching t

poft{%%ﬁhiﬁ]_a devige 100 & PtBQeog%h%Fgerzz;l. Niess @ﬂﬁéew el &he

guidewire 30 Is insert I n "and passed throug

fludiengaliBolige 1loHe d0hapd-hRe b que deyiRerdQ iiS
connécted to-the proximal 25 end of the guidew re 30.

[oodhe attachment of the flushing device 100 is perforned
as follows. A part of the main tube portion 110 where

t heys Sdderdiled SBSFEEdhS PI LSSEh agRifsinddesitde: @lain
the guidewire 12 30. In this state, the guidewire 30

tubé pdrAseochedionbe the mauRhinpeideiédonodlo, na88rdingly,
further the end 111 of the main tube portion 110 is

the Ellishitrey §60iepend MgaZdeat Nl M avancHditofdisfulgewire
device 100 is attached to the catheter 1. 5 [0027] As

30 Weseseéhethabnud, 20hans] ithel Ebigué odereflcenabhe ifRian state
tube portion 110 of the flushing device 100.

whe e adialigwildewitdes ¢ lies hineg devd cen 30 passseasitiydiesh the
attached to the guidewire 30 between the hub 20 and

cathéeetrotgbe déviagel 4he i toagsktatevi@CeMed eis hEixed to the
guidewire 30 is inserted in and passed through the

guidewire 30.

FIG. 3 i1s 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
openinglzzdfthesidetubeportionlzo,toconnectthesyringe
50tothesidetubeportioleO. Theplunger51isnwmipulated
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 also the surface of

the guidewire 30 are flushed.

[0029]
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cat heter tube 10 and the torque device 40 is fixed to
the guidewire 30. FIG 3 is a sectional view show ng
a situation where the flushing device 100 is attached
to the catheter 1 and 15 flushing is perforned.

[0 ] ir I ’ s . . .
i n%ﬁ%ﬁ‘g%mﬁ%&i@f o(?g’t %ﬂ%ﬁ%ﬂ%ﬁé&%&éﬁ%&ij;gom
C ct e isnge to kh [ 0% L] 1 :
the SPBEELE0°COYEINE A0, [Sp0iend ESamaotpL 0B B0 1o
detddHSH AEOY! GHédch?Fte*&%xSW.' N30 i dtp lt@@_e?égeORE'fg%ion
- portion 120. The ushing liquid injected into the
of th&ezkybempattiReqg 120 féaweniknto the main tube
‘portion 110 and, stream ng down the surface of the
guigdewd & 1R0.s 181t er 53 i 14 r s AReGai Het BE r%éihUEﬁbéo?Wr%ion
the inside of the hub 20. In this way, not only he

110) Wed ®dikheusat ﬁ@keriotrpb.qoluwteaaéﬂl)%tb@ aethate df rom

the guidewire 30 are flushed. [0029] After the
theféwﬁaéﬁgrQHQQH the syringe 50 is detached from the

si de tube portion 120, and the. flushing device 100 is
[ooxel ached fromthe catheter 1. This is a reverse

operation of the aforenentioned attachnment. 5 Since

t heledd thdds3 tlsat or tRduigh tilte imnipodsibiel potbi operadt@ the

the main tube portion 110 can easily be detached from
tordibe deviewei B IAtHAM30femoving 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 thé Blood Vessel)

After the flushing, the catheter 1 is inserted into the
blood vessel. Whendoingso,thecathetertubeloisjjmefted
into a guiding catheter or a contrast catheter according to
need,andtheﬁinsertedintothebloodvessel. 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, theguidewire 30 is removed fromthe catheter
tube 10.

After this, an injection instrument such as a syringe

14
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Note here that, though it is possible to operate the
10 torque device 40 wi thout renoving the flushing
. device 100 fromthe catheter 1, the operability of
- the torque device 40 is conpronised by the presence
; [ et f [ devij
i BpRRE L Slens PR o o s By A PRGCR RSt

medidfs &b dmég.?%%ilh%dm pthepshand.g t h?\sb]a's result, the

operability o e torque device 40 can be ensured.
contlddserdd #uRf of-henCakhgtien 1 1tiq, { her Bheed:- ¥8s86h) the hub

After the flushing, the catheter 1 is insertedinto

20 ahBerhbl Qoghyesselubdhes, daldg $Intthencal helflo tiRepi®og

is inserted 20 into a guiding catheter or a contrast
vesdal hetsh @ﬁéo"t‘iFﬁng_t bfeede aBdHARN ihgBEt € into the
bl oodvessel. Following this , the torque device 40 is
[oo3mNi pul ated to lead the tip 12 of the catheter tube
10 to a desired position. [0031] 25 Once the tip 12
of affte ¢ alihetgsovebepéahdsn eached the cgereted tube 10
position, the guidewire 30 is renoved fromthe
is weahdetam findee the bAbioeY vekise]l awggyleat wdntH Rk gueding
such as a syringe 14 is connected to the opening 24
catloftdhe(bubtRe, candwasontaaketaradi um or a nedi cal
fluid is injected. As a result, the contrast nmedi um
or the nedical fluid flows through the hub 20 and the
catheter tube 10, and is introduced into the blood 5
(Deteeskel| aboum the t91pi12103 &ahe datchef@vetub@410. [ 0032]
After the above operation ends, the catheter tube 10
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

pre.ferable to set the width of the slit 113 to be 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.
[0033]

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

vicinity of the slit 113 may be made thicker. This increases
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is withdrawmm fromthe blood vessel together with the
guiding catheter (or the contrast catheter). 10

(Details about the Slit 113 and the Cover 114) If the
slit 113 is wider, the flushing device 100 can nore

the @%ﬁéﬂ%f@naéfa%ng§Ki€”@l§eﬂﬁyﬁ%ef@ﬂBérWhDP'ﬂﬁka%ess
O, but the flushing liquid tends to leak fromthe

dlréﬂﬂﬁoﬂiawiéhaittB%ﬂﬂg“bdgsibMéhtﬁgfuﬁﬂ%&ﬁl Prebkk the
is generally preferable to set the._w dth of e slit

__1eakg§$t§fb@h§ubgh@mmﬂ§Ibuq@gdal to a dianeter of t he

gui dewi re 30. For exanple, when the dianeter of the
guhdew,r eed t15iOkABseMofl hehavi dbhieof 114hd sslptefldBabiy
preferably inarange of 0.3 nmto 0.6 nm 20 It
greadetithdre U edbeewaltlhalf the appimopobet poraige aflot,hand
width of the slit 113 differs depending on the
the ghiterdfkhefopéhénfl st ig deefeealy; sibsthetimtleny ebual
of the flushing device 100 has high elasticity, the

to théukihamgt devo£ehE0QuidewigasBioy b&nathasheds t 6handleakage

renmoved fromthe guidewire 30 even 25 when the width
of tbé flheslsing iguid founsider apepingnhlfa oo38heAfsushing
the tube wall of the nain tube portion 110 in the
devideilAiot ¥s aft tadeheditto the mydbwlﬂr@déotwf@@thﬂﬁusderre
increases 15 the dinmension of the slit 113 in the
30 imubensertethiiekidss opkReRg dd4ali t4AR tPHPREVEHSSIDI e
to further suppress the |eakage of the flushing
[0034]lquid. Also, the thickness of the cover 114 is
referably 5 greater than the tube wall of the main

(Mogifpecpbi P 110, and

Although the catheter 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 geéd not be formed
from the same material. For instance, the flﬁshing device
100 in the vicinity of the slit 113 or in the vicinity of
the slit 113 and the opening 114a may exclusively be formed
using 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 1l4a

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

16



10

20

25

the size of the opening 114a is preferably
substantially equal -to the dianeter of the gU|deMAre
30. In this way, the | eakage of the flushlng l'i quid
fromthe opening 114a when the flushing device 100 is

matééiéfh@glaetb&%rg%ap@&wﬁO (when the guidewire 10
Is inserted in the opening 114a) can be prevented.

[O%&@ a( Madihfi éﬁlh??&h sAlddhioualn thewdhelt h@nd 2 of

the flushing device I00 to be attached to the catheter

the EiRaMei ReetewRseridedd RiHihen ahove mddi £1bedi BRNte1bbes.

present 1nvention should not be limted to the above.

In tXanplesARdyf deatiicens: @d eo i vea . bal, owhd Yodbe whal Bas a
fl ushi ng device 100 need not be formed fromthe sane
gred®é ertiil ckfiessi, nat aaed, tyt hes fiohedgidepaee ofOBhiencover
the vicinity of the slit 113 or in the vicinity of 20
114 tfecshit thé3operahilte Xpenj ngndldavedyweexclamsenel y16emade

formed wusing a flexible material. [0035] As one
of axasmphetotnke Hardrimgl desi €etllhtcs tiass caabyty. As an
fornmedusi ng the af orenenti oned resin suchas anacrylic
altewsanive25thiporyavedel emsinn, maypot yarm ged et agtaonergf the
pol yet hyl ene, pol ypropyl ene, pol ycarbonate, or
coveollydctaalingbitite p@emisty thda f | déiaw skey pegt100 the main
facing the slit 113 or the opening 114a is provided

tubenipdraieal vaOelf@meintg tthae £4ikndd 3oMmay fhexpbbeided with

material (elastomer material). FIG 4 is an enlarged
a vakeei ehamentewyofmadrs epl fiZtang tdre FPUBRIng device

100 to which this nodification rel ates.
[0036]

Such a valve element attached to the part corresponding
to the slit 113 or the opening ll4a serves to block the slit
113 or the opening 114a without obstructing the insertion
of the guidewire 30 through the slit 113 or into the opening
ll4a. Hence the leakage of the flushing 1liquid from the slit
113 or the opening 1l4a 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 conhected to the end 112 of the
main tube portion 110.

[0037] |

(3) Inthe flushingdevice 100, theslit 113 maybeomitted
from the main tube portion 110. 1In 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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In the flushing device 100 of FIG 4, the cover 114
has a 5 greater thickness, a cavity is forned in part
of the cover 114 facing the opening 114a, and a val ve
el ement 115 made of an elastoner material is fit into

o ol BN RO L, DA 0, oo
witl’PPﬁ;{g %@l %ﬂféﬁrré‘ 3'%6\9_'11%%1 tﬁ%tr bf%%cltrm rgﬂc{] o]EOItid-x &uldﬁw1re

acing the s may be prov

30, %u lt‘fl% %}rﬁ”g@.tl @f gﬁ%nﬁaq_% g'utbté rctrldr?'lnfo 1[50(%%@:] into

a valve el enent attac e part

the & g ng Héﬁﬂ@%@iééh&é?’tﬁé Ehe sPReRy '@i%v?'ijcﬂé‘ J00 in
rves o block the slit 15 113~ or the opening-11

thléwaﬂputtr@%mé ntp the imsertbanigkd h@legks?@%w'i 1%@ to
through the slit 113 or into the opening 114a nce

conrdet | epkagerehdded ltishtne kijqid d:l.fllBém%bBQl%lnl t120L13ind

or the opehing 114a can be prevented. (2) The above
flusiegi MBnbedessfides the case where the 20 side tube
portion 120 is connected to the mddle part of the
[oo3w) n tube portion 110 in the flushing device 100, but
the side tube portion 120 may be connected to the end
112 faferdt hthe MRl ashibey paids onthé O £1 03 g @5v{3¢ D0 is

the flushingdevice 100, the slit 113 maybe omtted
remdvradn fhemneha pubziparlt icord K. the guteaicassl,t had the

flushing device 100 is-attached to the catheter 1 in
torque deviowi rg irmmaterachadatst athee wheorinnhé emdgud the

device 40 is not attached 17 to the guidewire 30, the
guidmwihre¢ubé.portion 110 i s engaged

(4) Instead of forming the slit 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. 1In
this state, the nozzle 52 is inserted into 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



with the guidémﬁre 30 fromthe proximal end of the

guidewre 30, and the end 111 of the main tube

portion 110 is fit into the opening 24. Having

attached the flushing device 100 in 5 this way, the

Noz2] 6 o . . . . .

RSO RRURL L0 SNeAg BE25EN, £AURRES on
ushLiRo¢] I Lt b i g

oan HRLSHLRGLER PELCR: TR COORRL Y Lt ALl t0ceeiBee

" tubd’ YR C%H‘Hié:gté@etg%Q@V&é@hégeraegbteheanhoéq%@tidewire

device 40 is attached to the proximal end of th

insdkt L8 he 530 p(é\ﬁs)sj!ﬂ@tt?ﬁgogghf HE NEh ¢S 8t tubd3 | fhe

the main tube™ portion 110 of the flushing device 100,

flushihy ngbvheeldciing 1o ”Eﬁeb%n@s@é/ﬂltg edniénthengidf
tube portion 110 fron1%he end 12 to the end ill.

espe&030] vy Idu StEh] @ feAs €1 ulshe rfd Hshedgcdeviee dforapdthber
torque device 40 are attached to the guidewire 30
thatef orevapd. inderAEd histst at 1JIRE Vw2gd® 32di $he like.
inserted into 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 wal
part of the flushing device 100 is torn to renove the
flushing device 25 100 fromthe guidew re 30.
I ndustrial Applicability [0040] 18
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The flushing device 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
catheter tube. The 5 fl yghippMks devi ce according to the
present invention is especially suitable for flushing
a nmedi cal -use mcrocatheter that is to be inserted
into a blood vessel and the like. 19 CLAIMS 1. A

1. A lushingngedies desethdd fnShakeaek g ne @i achedched to

a catheter that includes: a catheter tube; a hub

- a catertect ath bt t Onthadeat:hat efa tidbecandibayi acha epsAkBEed

that links to an inside of the catheter tube, and a
to thld dewHerdNsaibetand Kieingahhebpent nberhbke lfibkshitkgan
devi ce conprising: a main tube portion through which
inside uitthewche Het e assad) eindird gl devsirge ihgea-tad tiroRhe
connected to the main tube portion so that an inside
catinftéhetabde tike flarshingl deks deo compnssieg: of the
mai n tube portion, wherein one end of the nmain tube
pomt imain stgshapedritdorf ithrotght kaigherihg qpiidéeihabis
and .15 one end of the side tube portion away fromthe
pasgabletudrd portion is shaped to enable a nozzle for
ejecting a flushing liquid, to be inserted into the
si @e stidiee tpdet porrt 1pn Tharfdaed i dod neiof tabe pprfion
20 wherein a tube wall of the main tube portion has a
so thkitt anexneadengfftloem ke dngbe et boherindg tof arhénsid
mai n tube portion. '

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
portioﬁ.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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3. The flushing device of - Claim2, wherein a valve

el ement made of a nore flexible material 25 than the
.main tube portion is attached to a part of the nmain

tube portion facing the slit. 4. The flushing device

of AN-&f n il BBnt A Ond ot fc%é"@ﬁ&@iyfhﬁg cﬂ'@f&ngf? r<]:gfosed

the main tube portion 1s close a ver, an

by éx@@§eﬁas Al opening to enable the guidewire to pass
through'the nmain tube portion. 5 5. The flushing

deviie el e RE N £ o}ﬁljﬁ{ﬂil% & ¥akh¥e el ARAL; JBYE af+ & pa—s—s

nmore flexible materical than the cover i's attached to
thréuddr thef mhhe eust Saetnent.he opening of the cover.
10 6. The flushing device of Caim4, wherein the
cover is thicker than the tube wall of the main tube
portion. 15 7. A catheter set conprising: a catheter

5. Thberlashibgcerneciedotoct hencathet er tube and having

an opening that links to an inside of the catheter

t ubgiewdth thealrusdl agetevhide off L£ndre £lex@® & mAterial
catheter set conprising: a catheter tube;
than the cover is 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 portion.

7. A catheter set comprising:
a catheter tube;
ahubconnectedtothecathetertubeandhavingangpening
that links to an inside of the catheter tube; and

the flushing device of Claim 1.

8. A catheter set comprising:
a éatheter tube;
a hub connected to the catheter tube andhaving an opening
that links to an inside of the éatheter tube;
" a guidewire inserted in the cathetér tube; and

the flushing device of Claim 1.

9. A catheter set comprising:

21



a hub connected to the catheter tube and having an
opening that links to an inside of the catheter tube;
25 a guidewire inserted in the catheter tube; and the
flushing device of aim1. 9. A catheter set
conprd st et er2¢udeGat heter tube; a hub connected to
the catheter tube and having an opening that links to
an d Rebderhfedthad eatdlal eatheler BuBdidRYhAC1inGSH b88ning
in the catheter tube; 5 a torque device for operating
thatt heigksdew &e; iaflidd heff tHeshicagdaydcec@bed aim 1. 22

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

the flushing device of Claim 1.



