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Description

Title of Invention

SHEATH FOR INTRODUCER AND INTRODUCER ASSEMBLY

Technical Field
[0001]

The present invention relate to a sheath for introducer, and

an introducer assembly.

Background
[0002]

In recent years, in amedical treatment, there have been carried
out various forms of medical treatments and checkups by using an
elongated hollow & tubular medical instrument referred to as a
catheter. As such a medical treatment method, there exists a method
of administering medicine directly into a target lesionby utilizing
the elongated property of the catheter, a method of pushing & widening
and opening a stenosis region inside a body-cavity by using a catheter
equipped with a balloon, which spreads by pressurization, at the
distal end thereof, amethod of shaving off and opening a target lesion
by using a catheter equipped with a cutter at the distal portion
thereof, conversely, a method of applying a filler and closing an
aneurysm, a bleeding place or a feeding vessel by using a catheter,
or the like. Also, there exists a medical treatment method in which

in order to maintain a stenosis region inside a body-cavity in an



In recent years, in a nedical treatnent, there have been carried out
various forns of nedical treatnents and checkups by using an el ongated
hol | ow & tubul ar medical instrument referred to as a catheter. As such a
medi cal treatnent nmethod, there exists a nethod of adm nistering nedicine
directly into a target lesion by utilizing the elongated property of the
cat heter, a nethod of pushing & deni ng and opening a stenosis region

i nsi de a bodjradi t5altsy asiviyaheathettentequisppedtai the e bal Fbeorshanki ¢h
spreads by pressurization, at the distal end thereof, a nethod of shaving
of f and opeﬁﬁﬁgfart%W@éﬁdﬁeévhﬁﬂbythgrﬁgfaﬁcamh%@@ﬁjé@@lﬁmﬁ%FkMQ§hlaSthter
at the distal portion thereof, conversely, a nethod of applying a filler
and cI05|ngEahoﬁhéﬁﬂy§ﬁﬂﬂauﬁ+%kaﬂﬁﬁhﬁFaéeOéﬂjéf%b@ﬁ1ﬁ@rV@ﬁ%th%V39§ih©Sa
catheter, or the like. Also, there exists a nedical treatnent nethod in
which in ordbﬂwﬁéoﬁaPht%ﬁ?ﬁ%fgsﬁeﬁégPédr%&ﬂQﬁ1ﬁaﬁsP6@O@Fkﬁﬁﬁﬁs@&VFt§o¥nﬂﬁh
opened state, a tube-shaped stent constituted to be in the shape of net for
the side surf&EENthe?bl i°§ Bidekid®d and i ndwel | ed inside a body-cavity by
using a catheter, or the like. Further, there exists a nethod of sucking a
i qui d whi ch%94S become excessive for the internal body, or the Iike.

[ 0003] In case of carr ]g1out a nmedi.cal treatnment & checkup or the
li ke by using a CAtffEt%er ?3%% 9 Ut SKEACRT T O HERGdlicEre G i RE ridtfuced

into a stic egi on forned in an arno | e usi ng a .catheter

P oducer - aHaCabE e G trkaef T R v ol anbetlt fgﬁnsl&ﬁf@aum EES

di seased req}% guchjas a bl odkvesse or the lLi.kke thro % I men of the
sheath for PRtFoaAlEet 1PFOgodT - CKIng ey §H§E?hjfb?nll?‘ ﬁﬁb%?g Y {5 ted
froma sheath tube which is a tubul ar ed with a | | ow portion
t hrough whi ¢h aﬁjeeghéQFe %f%@'sgc Cagﬁe %%fhe? q1% “fr'eél %fcﬁg {%

(see Patent t, and, t he Patent Doc a4 LeoLh re i cribed
Egg g%yln%o 5%35ﬁyd?%%ﬁ¥ﬁsuc as aqu Fﬁs e? tgugfﬁm

a confi guratl on provi dl n IC coatlng on e |1 nn er ace of

a sheath for, P&@ng g&bkn grgh éﬂ%aEEdH§ %hk@hﬁ reS|stance when
ro

|nsert|ng an e gate ody such “as a catheter t ugh the sheath for
i ntroducer. ? in the Patent Docunent 2, there is described a
conflguratlon of providing a hydrophilic coating on the outer surface of a

sheath for introgucefLp,orden (ko 5eClr & o he Lubrd, chty ofcdieouLap, sy face

of the sheath for introducer. In this Patent Docunent 2, there i1s escrlbed
a sheath forlslanttbggyg@rmelmgew&ﬁflhgg with a hollow portion through which an

elongated body such as a catheter is freely insertable (see Patent
Document 1 and 2). In the Patent Document 1, there is described a
configuration of providing a hydrophilic coating on the inner surface
of a sheath for introducer in order to reduce sliding resistance when
inserting an elongated body such as a catheter through the sheath
for introducer. Also, in the Patent Document 2, there is described
a configuration of providing a hydrophilic coating on the outer
surface of a sheath for introducer in order to secure the lubricity
of the outer surface of the sheath for introducer. In this Patent

Document 2, there is described a sheath for introducer in which the



i nner dianeter at the distal portion thereof is forned to becone gradually
smal l er toward the distal side (see FIG 4 of Patent Docunent 2). Prior Art
Docunent Patent Docunent [0005] Patent Document 1: Japanese

Unexam ned PCT Patent Publication No. 2003-510134 Patent Docunent 2:
Japanese Unexam ned Patent Publication No. 2002-291902 Sunmary of Invention

Techni cal Probl ens [ 0006]

inner diameter at the distal portion thereof is formed to become
gradually smaller toward the distal side (see FIG. 4 of Patent

Document 2).

Prior Art Document
Patent Document
[0005]

Patent Document 1:

Japanese Unexamined PCT Patent Publication No. 2003-510134

Patent Document 2:

Japanese Unexamined Patent Publication No. 2002-291902

Summary of Invention
Technical Problems
[0006]

When the inner diameter of the distal portion is formed
gradually in smaller size toward the distal side as described in the
Patent Document 2, sliding resistance between the inner surface of
the distal portion and elongated body such as a catheter becomes large
and there occurs a phenomenon that slidability of the catheter or
the 1like lowers. In order to improve such a situation, it is
conceivable, as described in the Patent Document 1, that there is
provided a hydrophilic coating on the inner surface of the sheath
for introducer. However, the heat at the time of carrying out a

shape—application process of the distal portion by using a die



When the inner diameter of the distal portion is forned gradually in
smal ler size toward the distal side as described in the Patent Docunent 2,
sliding resistance between the inner surface of the distal portion and
el ongat ed body such as a catheter becones |arge and there occurs a
phenomenon that slidability of the catheter or the like lowers. In order to
i nprove such a situation, it is conceivable, as described in the Patent
Document 1, a¥sstoflierets sxperovioeld aahgdiopts Preveoat bhgnonendie thahethe
surface of the sheath for introducer. However, the heat at the tine of
carryi ng outhv@rsrhpélappriteas ivon lppockssiof ddrerpirsealvigdr teoradsy custimg a
die assenbly acts excessively, and there occurs a phenonenon that the
hydr ophi | i ¢ ‘cd&ti9RPSRPERpESl FhvslLid get SAPOSEAN A Pt fsyr daeiorey erfadke.
Consequently, the sliding resistance between the inner surface of the
di stal portigntandifthel &oehgared by cdaena et Rodathebers doesthifster] durst
substantially and there is such a problemthat it is not possible to
achi eve i mprioVeh®t” iSHPERRN 513 dabPPty g thes At Rt l6m Ehet |ikés 19007]
Al so, when pulling out the sheath for introducer after being inserted
i nsi de the 6F666b8%§§bPCP%F¥¥ CRBECTHISH ¢R thferéliePhiidwi aed- ey 8RrBPHTIE ¢
coating on the outer surface of the sheath for introducer as described in
t he Pat ent Eﬁbﬁﬁ%n{l%ﬁ'the hydrophilic coating al ready becane wet caused by
t he bl ood, I%grzﬁity t hereof occurs and it becones a situation in which the
friction redi’sPance is small . Consequently, it is possible to pull out the
sheath for introgucer snoot . However, at the_ beginning of the use of the
sheath for intro%ﬁ%@rW%Fﬂep%y%¥5bﬁ¥%i@“%5%??%5 %@fgﬁgé?d Cr EEBRAT T Bh, so
that the sli.din oper is.bad and the friction resistance thereof i
| arge. | ConsaqienETy S hahen Tader e 1t Fom THE SKIRLT Buardct et ner e of
the bl ood v t-here j,s such probl em that i nsertion resistance of
t he sheath §§§§%$E%{%ﬁé§ﬁ€%%9‘WéF@%?uﬁﬁbﬁﬁf%aceo ngf%%%%ﬁﬁéﬁ?ﬁﬁ? f%éﬂﬁ?ésent
invention is_a t. Vi S r,intro r_in,which .

s gg%(glss e% 91 pt.rh &8t B?Q&Ipertipcﬁ,bg%)f slé/gd}%oghlllc ? aétilé}g or

i mprovenent int Idabi 1Tty of an elongate S a ca

the like i Sa?‘?@éc%)/ggcgr}{glaleitrbaused by the blood, lubricity thereof occurs and
it becomes a situation in which the friction resistance is small.
Consequently, it is possible to pull out the sheath for introducer
smoothly. However, at the beginning of the use of the sheath for
introducer, the hydrophilic coating is under a dry condition, so that
the sliding property is bad and the friction resistance thereof is
large. Consequently, when inserting it from the skin toward the
inside of the blood vessel, there is such a problem that the insertion
resistance of the sheath for introducer is large.
[0008]

Consequently, the present invention is addressed to provide a

sheath for introducer in which improvement in the slidability of an

elongated body such as a catheter or the like is achieved even in



case of formng the inner diameter of the distal portion so as to becone
gradually smaller toward the distal side. [0009] Al so, the present
invention is al so addressed to provide a sheath for introducer in which
reduction in insertion resistance is achieved even under a dry condition at
the beginning of the use thereof. [0010] Further, the present
invention is addressed to provide an introducer assenbly i n which when
inserting a StfeaPh formint fbduterer dEapstposdsi bhe distinsepttidie ssheat tofor
i ntroducer snoothly by suppressing a turnup of the distal portion.

Techni cal SAIWFENIfBBILLY smallerfevasfete ofite présent invention for
achi eving the abovementioned object lies in a sheath for introducer, which
is formed fridM°i!tubul ar nember provided with a hollow portion through

whi ch an elongated body is freely insertable, and which includes a distal
portion and a maifhSbody ShotHEERE WREPEI Pt He PhRART S HEETECSr tof PERBL st al
portion is fornmed to becone gradually smaller toward the distal side, and
on the |nnth§GFPd3§fb?t¥?ﬂ¥9§|sFéthﬁthq%RCt%ﬁ%ﬂé‘%%?iﬁﬁ%?Pd%%F%?qﬁﬁﬂﬁdﬁhoblc

coating having.,a friction coefficient |ower than the friction coefficient
of the tubuﬁﬁ%lﬁgﬁ%eﬁven under a dry condition at the beginning of the use

thereof.
[0010]

Further, the present invention is addressed to provide an
introducer assenmbly in which when inserting a sheath for introducer,
it is possible to insert the sheath for introducer smoothly by

suppressing a turnup of the distal portion.

Technical Solution
[0011]

One aspect of the present invention for achieving the
abovementioned ocbject lies in a sheath for introducer, which is
formed from a tubular member provided with a hollow portion through
which an elongated body is freely insertable, and which includes a
distal portion and a main body portion, wherein the inner diameter
of the distal portion is formed to become gradually smaller toward
the distal side, and on the inner surface of the distal portion, there
is provided a hydrophobic coating having a friction coefficient lower
than the friction coefficient of the tubular member.

(0012]



[ 0012] Anot her aspect of the present invention for achieving the
abovenenti oned object lies in a sheath for introducer, which is fornmed from
a tubul ar nenber provided with a hollow portion through which an el ongat ed
body is freely insertable, and which includes a distal portion and a main
body portion, wherein there is provided a hydrophilic lubricating coating
on the outer surface of the nmain body portion, on the outer surface of the
di stal portion, Bhetleed sagmeovi ddd thchpdeophiobicvaddaringchavichgedlifa i €td on
coefficient lower than the friction coefficient of the hydrophilic

| ubri cati ng aboatinagt durddghtihet dtyeperti od sthisecbofor [ DOI3jducer, whBth |is

anot her aspect of the present invention for achieving the aboverenti oned
obj ect |ies fiogmad ooty eduter 2agsamsiypforimed Byth asErtliongrer didratBrowe® t he
el ongat ed body through the sheath for introducer described above and by
proj ecting abdcsta cenadeted heddi Jrfatféreef-]sfolrﬁ%eﬁéaaﬂ%t alndpukt o nefluehe 2
sheath for introducer. Then, at |east portion of the inner surface of the
di stal porti%ftet RQﬁ¥%§HeéWﬁ5¥6P1Pn??%ﬁhR9§Flaﬁd F6EPi BResT ithBr ot &t
surface of the dilator are attached through the hydrophobic coating.

Advant ageous' EFfedthilog147oricatingciiditigot denetpreseEnt aFavent e the

i nner dianmeter of the distal portion is forned to becone gradually snaller

toward the dPSYat°si'da and G PREFT Anerastrttaces of+ihe BPEVaQT“'pBPFF%nlS

there
provided a hydrophobic coating having a friction coefficient lower

than the friction coefficient of the hydrophilic lubricating coating
during the dry period thereof.
[0013]

Still another aspect of the present invention for achieving the
abovementioned object lies in an introducer assembly formed by
inserting a dilator as the elongated body through the sheath for
introducer described above and by projecting a distal end of the
dilator from the distal portion of the sheath for introducer. Then,
at least a portion of the inner surface of the distal portion of the
sheath for introducer and a portion of the outer surface of the dilator

are attached through the hydrophobic coating.

Advantageous Effect
[0014]

According to the present invention, the inner diameter of the
distal portion is formed to become gradually smaller toward the

distal side and on the inner surface of the distal portion, there



is provided with a hydrophobic coating having a friction coefficient |ower
than the friction coefficient of the tubular nenber. Consequently, even in
case of formng the inner diameter of the distal portion gradually smaller
toward the distal side, it is possible to provide a sheath for introducer
in which inprovenent in the slidability of an el ongated body such as a
catheter or the like is achieved. [0015] It is preferable for the
out er surface pfotiveddistiap porrPorhi®chet fng haeinprdvildédoniadsfgicient

hydr ophobi ¢ coating. In this case, it is possible to achieve reduction in

i nsertion resivtangerevehe uddértaodr yoedhdriion af tie begbwhimngnefbthe use
thereof. [0016] According to the present invention, there is

provi ded wi tdprgcaydrbbhi $7e Lubeee atfi ﬁ?gfﬁééatﬁhﬁglwftcﬁém@&teé@fswef deetaof the
mai n body portion and there is provided, on the outer surface of the distal
portion, mnﬂﬁﬂélﬁydﬁéﬁWé%ﬂtf@@éﬂ?ﬁd*ﬁ@#ﬁﬂﬁ“adﬁFF%%ﬁéﬁecdéfﬁﬁdﬂéﬁﬂbﬂéwk?
than the friction coefficient of the hydrophilic |ubricating coating during
the dry perﬁ&@vﬂﬁ%rébehqaiﬁséﬁUén%WSFO &R underhifhdr PITSTEERSn @t e
begi nning of the use thereof, it is possible to provide a sheath for

i ntroducer ﬁ&lﬂﬁPbﬁﬂﬂéﬁéc?P6ﬁLPﬁaFﬁ§é%%hbﬁu?%§¥%Paﬁ%EPQQﬁfa€ﬁN€VéélkF0617]

It is preferable for the hydrophobic coating to cover the upper portion of
t he hydrophid¢eVebri cating coating at the boundary

[0015]

It is preferable for the outer surface of the distal portion
to be further provided with a hydrophobic coating. In this case, it
is possible to achieve reduction in insertion resistance even under
a dry condition at the beginning of the use thereof.

[0016]

According to the present invention, there is provided with a
hydrophilic lubricating coating on the outer surface of the main body
portion and there is provided, on the outer surface of the distal
portion, with a hydrophobic coating having a friction coefficient
lower than the friction coefficient of the hydrophilic lubricating
coating during the dry period thereof. Consequently, even under a
dry condition at the beginning of the use thereof, it is possible
to provide a sheath for introducer in which reduction in insertion
resistance 1s achieved.

[0C017]
It is preferable for the hydrophobic coating to cover the upper

portion of the hydrophilic lubricating coating at the boundary



portion between the distal portion and the main body portion. In this case,
when inserting the sheath for introducer fromthe skin into the inside of

t he bl ood vessel, it never happens that the sheath gets stuck on the end
surface of the hydrophilic lubricating coating at the boundary portion.
Consequently, it is possible to insert the sheath for introducer snoothly
and it is possible to suppress peeling of the hydrophilic lubricating
coating. [OCK8Itivherstabsorthiendltthd b dodnand Selkiingedivtrdrs ipneflay Bble f or
the hydrophilic lubricating coating to get a di aneter approxi mately equal
to or greater@schanhtheregréerndidireterablf fidve thydedptrobifeorodtd wginl Antthi s
case, when pulling out the sheath for introducer fromthe bl ood vessel

t here does ridr betide af $hep lardt e severappyag pePerviRRh Ghls Theathegets
hydr ophobi ¢ coating overlaps the hydrophilic lubricating coating.
Consequent | BEUckeot édieseahcerropce g ShrfacEophithe Sheactht1oy dortipdutter
with respect to the blood vessel and the skin does not becone surplus and
it is possiblé PEUPLATY AP CERR- SHEMENUEBF LY nt¥fodiic 8PS SHolt HI%y 10%FAl e bot h
the coatings. [0019] . According to the present invention, there is
enpl oyed a é@ﬁ§FPF§FFHHXPﬁuﬁﬁFéﬁmﬁth%égglé-b%???%ﬁ?%ﬁt?ﬁépPFﬁﬁﬁp§%%¥%he of
the distal portion of the_ sheath for introducer and a portion of the outer
surface of tHe BF I RfGrPPAE 15t tATHEd 't 89eadh "dther t hrough hydr ophobi c
coating. In this introducer assenbly, by attaching the distal portion and

t he dilator[981§éch ot her through hydrophobic coating, it is possible to

suppress a & rnu bofk'g.he stt h r;i Qﬂﬁﬂﬁn inserting t e ggﬁgtpogoghe

"ntroducer 4RE"t COTHEEHE (HE SREAE T br it Blucer SHOSHTY
hydrophilic lubricating coating to get a diameter approximately
equal to or greater than the outer diameter of the hydrophobic coating.
In this case, when pulling out the sheath for introducer from the
blood vessel, there does not occur a step at the overlapping portion
in which the hydrophobic coating overlaps the hydrophilic
lubricating coating. Consequently, the resistance of the surface of
the sheath for introducer with respect to the blood vessel and the
skin does not become surplus and it is possible to pull out the sheath
for introducer smoothly owing to both the coatings.
[0019]

According to the present invention, there is employed a
constitution in which at least a portion of the inner surface of the
distal portion of the sheath for introducer and a portion of the outer
surface of the dilator are attached to each other through hydrophobic
coating. In this introducer assembly, by attaching the distal portion

and the dilator to each other through hydrophobic coating, it is



[ 0020] It is preferable for the hydrophobic coating to be forned
froma reactive-curing coating material and to be forned by reactively
curing the coating material in a state in which the dilator is passed

t hrough the sheath for introducer. In this case, it is possible to carry
out the formation of the hydrophobic coating and the attachnent between the
i nner surface of the distal portion and the outer surface of the dil ator

t hrough t hi ¥FdPdphibiseirebats mg tsFAE? tanebustiptaanebitionswipgs ingket tug
achieve sinplification of the manufacturing process. [0021] It is
preferabl e @ eheatrice byptapdiete Redshrdtierbrthintsheduteroandtirhdudet at or
are attached to be smaller than the force which acts on the attachnent
regi on when ¥Het@ilvator is pulled out fromthe sheath for introducer. In
this case, b enploylng a configuration in which the attachnment region is
breakabl e i nf%6ffunction with the operation of pulling out the dilator, it
is possible to handle the introducer assembly while maintaining S|n1Iar
feeling as heret 6F01r5ep5ﬁ%e}iatblﬁe§%lf SBFi MgE WREBAF STOPABIE FeEPi Tifted fhen

user. [0022] is preferable to attach the sheath for introducer
and the d|Ié16?a691W%é%FF98I9O%ﬁﬁqgn§afﬁguﬁoépﬁna°&ﬁtéPFﬁ?ddébéﬁéFﬁbv%hfheat
at the tinme of .gas sterilization. |Ln this case, possible to carry out

the formati 6t 6f9t e FyRIrSHHEYIY 18datt Ag ahd Jtrhghh‘fyf ééﬁrPe‘rthatBétlvﬁe%ﬁS%
sheat h for |ntroduc r d the dilator throu hi s hydr ophobi c coatlng in a
packed stat & H%}I“tz“r? B%‘T“i/h at Tt He 1 hEeot Jg%stth%tse‘?? 9.zati bh PoIRdPTE §%

possible to aChl ¢ u% tshenpclalgrr]:a!tcl%tnl oopt Og h&grogﬁo%%fcagga%rlln%garpc[ tgeesa%’cachment
between the inner surface of the distal portion and the outer surface
of the dilator through this hydrophobic coating simultaneously, and
it is possible to achieve simplification of the manufacturing
process.
[0021]

It is preferable for the force by which the sheath for introducer
and the dilator are attached to be smaller than the force which acts
on the attachment region when the dilator is pulled out from the sheath
for introducer. In this case, by employing a configuration in which
the attachment region is breakable in conjunction with the operation
of pulling out the dilator, it is possible to handle the introducer
assembly while maintaining similar feeling as heretofore and it never
brings uncomfortable feeling to the user.

[0022]
It is preferable to attach the sheath for introducer and the

dilator by reactively curing the coating material depending on heat



[ 0023] Still other objects, features and characteristics of the
present invention will beconme clear by referring to preferable exenplified
enbodi ments illustrated in the explanation bel ow and attached draw ngs.
Brief Description of the Draw ngs [0024] FIG 1 is a plan view
showing a state in which an introducer assenbly relating to an exenplified
enbodi nent of the present invention is packaged inside a packaging film
FIG 2 is a 31 aheview stourngsiaridazekpboddd rahnerase sheath doorsibaer pducer
and a dilator of an introducer assenbly; FIG 3 is a cross-sectional view
showi ng a shesttly 99T thafp vulcen of the hydrophobic coating and the attachment

between the sheath for introducer and the dilator through this
hydrophobic coating in a packed state simultanecusly at the time of
gas sterilization, and it is possible to achieve simplification of
the manufacturing process.
[0023]

Still other objects, features and characteristics of the
present invention will become clear by referring to preferable
exemplified embodiments illustrated in the explanation below and

attached drawings.

Brief Description of the Drawings

[0024]

FIG. 1 is a plan view showing a state in which an introducer
assembly relating to an exemplified embodiment of the present
invention is packaged inside a packaging film;

FIG. 2 is a plan view showing in an exploded manner a sheath
for introducer and a dilator of an introducer assembly;

FIG. 3 is a cross-sectional view showing a sheath for introducer
of a first exemplified embodiment;

FIG. 4A is a cross-sectional view showing in an enlarged manner
a portion surrounded by a dashed-dotted line and applied with a
reference numeral 4A in FIG. 3;

FIGS. 4B is a cross—-sectional view equivalent to FIG. 4A showing

10



of a first exenplified enbodi nent; FIG 4A is a cross-sectional
showi ng in an enlarged manner a portion surrounded by a dashed-dotted |ine
and applied with a reference nuneral 4Ain FIG 3; FIGS. 4B is a
cross-sectional view equivalent to FIG 4A show ng a state after a sheath
for introducer is inserted inside a blood vessel; FIG 5is a
cross-sectional view show ng a sheath for introducer of an inproved &
nmodi fi ed exanpitetef after fa sotatkenp! iifniteddenbodismenserted insidel @ bBods a
cross-sectional view show ng a sheath for introducer of a second
exenpl i fi ed @#s&edi nent ; FIG 7 is a cross-sectional view show ng a

introducer and a dilator in an introducer assenbly of a third
exenplified enbogﬂﬁeﬁtysaﬁ@oss—sectionalviewshowingeaSheaU1forintroducer

sheath for

of an improved & modified example of the first exemplified
embodiment;

FIG. 6 is a cross—-sectional view showing a sheath for introducer
of a second exemplified embodiment;

FIG. 7 1s a cross-sectional view showing a sheath for introducer
and a dilator in an introducer assembly of a third exemplified
embodiment; and

FIG. 8 is a cross—sectional view showing a sheath for introducer

of a fourth exemplified embodiment.

Description of the Preferred Emboliments
[0025]

Hereinafter, with reference to the attached drawings, an
exemplified embodiment of the present invention will be explained.
Note that, in explanations of the drawings, the same elements will
be given the same reference numerals, and repetitive explanationwill
be omitted. Also, there is a case inwhich the size ratio of a drawing
is exaggerated for convenience of explanation and it is different
from the actual ratio.

[002¢6]
(First Exemplified Embodiment)

An introducer assembly 10 is a device for securing an access

11
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FIG 8 is a cross-sectional view show ng a sheath for introducer of a
fourth exenplified enbodi ment. Description of the Preferred Enbolinents
[ 0025] Hereinafter, with reference to the attached draw ngs, an
exenplified enbodi nent of the present invention will be explained. Note
that, in explanations of the drawi ngs, the sane elenents will be given the
sanme reference nunmerals, and repetitive explanation will be omtted. Also,
there i s a caseécsi howhichnsheespzen ratdvocefiay diewiengha's exddggerfat édwfor
conveni ence of explanation and it is different fromthe actual ratio.
[ 0026] (Fir stzrEreaplédi edeEmpodifiedtt )opRyaitabn odutlers wssedbltye10evsca devi ce
for securing an access

referred to as “proximal side”, and the side to be inserted into the

inside of the body-cavity is referred to as “distal side”.

[0027]

FIG. 1 is a plan view showing a state in which the introducer
assembly 10 relating to an exemplified embodiment of the present
invention is packaged inside a packaging film 40, and FIG. 2 is a
plan view showing in an exploded manner a sheath 20 for introducer
and a dilator 30 of the introducer assembly 10.

[0028]

When roughly explained with reference to FIG. 1 and FIG. 2, the
introducer assembly 10 includes the sheath for introducer 20 and the
dilator 30. Inthis exemplified embodiment, the sheath for introducer
20 and the dilator 30 are integrated beforehand and packaged inside
the packaging £ilm 40. The sheath for introducer 20 is provided with
a sheath tube 21, a sheath hub 22 attached to the proximal side of
the sheath tube 21, and a homostasis valve 23 attached to the proximal
side of the sheath hub 22. The dilator 30 is provided with a dilator

tube 31 and a dilator hub 32 attached to the proximal side of the

dilator tube 31. Hereinafter, the introducer assembly 10 will be

described in detail.

[0029]
The sheath for introducer 20 is indwelled inside the body-cavity

and is a sheath for being introduced into the inside of the body-cavity,

12



route to the inside of a body-cavity. Note that in the follow ng

expl anation, the hand-side operation unit side of the device is referred to
as "proximal side", and the side to be inserted into the inside of the
body-cavity is referred to as "distal side". [0027] FIG 1 is a plan
view showing a state in which the introducer assenbly 10 relating to an
exenplified enbodi nent of the present invention is packaged inside a
packagi ng fiWirhh4en sdrdofFF&! bRdyssieciphamn wieéhe shiowienguide anrexpirodedo renner
a sheath 20 for introducer and a dilator 30 of the introducer assenbly 10.

[ 0028] objepent Floudghky bexpt anAedted thereffercende nt BhFiGside ahdr &G 2,
the introducer assenbly 10 includes the sheath for introducer 20 and the
dilator 30. U9%3Phis exenplified enbodi nent, the sheath for introducer 20
and the dilator 30 are integrated beforehand and packaged inside the
packagi ng fiIn14@beFﬁéa§héagﬁ?FOFSPﬁFF@@W%%#p?BpWEﬁﬁﬁPé§ﬂEé@5ﬂtﬁﬁféﬁ%ﬁ%ﬁth
tube 21, a sheath hub 22 attached to the proximl side of the sheath tube
21, and a héfostasPeixralayeét?3 attached to the proximal side of the sheath
hub 22. The dilator 30 is provided with a dilator tube 31 and a dilator hub
32 attached °53the proximal side of the dilator tube 31. Hereinafter, the

i nt roducer assenbl%glo wi || be described in detail.

sheath for introdfceR P05t imiwet Fed-alndt ke fhe2bod 8%§3%€¢15580?%l§§e

sheath for heing Introduced Into the lnglde of the, body-cavii¥ein (e.q.
polyethylene, polypropylene, polybutene, ethylene-propylene
copolymer, ethylene-vinyl acetate copolymer, ionomer, a mixture of
two kinds or more of these, or the like), polyolefin elastomer, a
cross—linked body of polyolefin, polyvinyl chloride, polyamide,
polyamide elastomer, polyester, polyester elastomer, polyurethane,
polyurethane elastomer, fluororesin, polycarbonate, polystyrene,
polyacetal, polyimide, polyetherimide or the like, amixture of these,
or the like. It is possible to use ethylenetetrafluorocethylene
copolymer (ETFE) favorably.
[0032]

A side port 24 which communicates with the inside of the sheath
tube 21 is formed at the sheath hub 22. One end of a tube 25 having
flexibility, which is made, for example, of polyvinyl chloride, is
connected to the side port 24 in a liquid-tight manner. On the other
end of the tube 25, for example, a T-shape stopcock 26 is mounted.

A liquid such as physiological saline is injected into the sheath

for introducer 20 from a port of this T-shape stopcock 26 through
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wi th an el ongated body such as a catheter, a guide wire, an enbol us object
or the like being inserted therethrough in the inside thereof. [0030]
The sheath tube 21 is introduced percutaneously into the inside of the
body-cavity. [0031] As the constituent material of the sheath tube
21, it is possible to use, for exanple, a polymer material such as a
polyolefin (e.g. polyethylene, polypropylene, polybutene,
et hyl ene- pr o\l édeecopol ymer, et hyl ene-vinyl acetate copol yner, iononer, a
m xture of two kinds or nore of these, or the like), polyolefin elastoner,
a cross-1inkéd3ddy of polyolefin, polyvinyl chloride, polyanide, polyanide
el astomer, polyester, polyester elastoner, polyurethane, polyurethane
el ast omer, fl uor 6pedihg, CWW&F@%H@R@F%@)I%/J'gttiﬁ?eﬁée,atﬁob%@étr atheysoligita de,
pol yetherim de or the like, a mxture of these, or the like. It is possible
to use ethyllefetat+at I'GopdetifHiene opal A CEFFER L f4irdY abl § hafrogoseyin
A side port 24 which communicates with the inside of the sheath tube 21 is
forned at tHhé BReEtHFHubU229- Ge SR bFC &*CBec 25 halrng2¥d &a8TY i +§,1%hi ch
is made, for exanple, of pol¥vinyl chloride, is connected to _the side port
24 in a quéP&§f? fit ey . TTh THERICher B G "Ehevtue 251 YESRY &l e,
a T-shape stogcock 26 is mounted, A ljquid such as physiological saline is
i nj ected i nPGYRECRHEAh i nttPSduc]éﬂkezo FROMEPort ofP HRICe T TN e
stopcock 26p%QQQEQme%hea%gbﬁxgﬁike.
[0034]
The homostasis valve 23 is constituted by an elastic member
forming approximately an elliptical membrane shape (disc shape) and
is fixed in a liquid-tight manner with respect to the sheath hub 22.
[0035]
For the constituent material of the homostasis valve 23, there
is no limitation inparticular, but it is possible to cite, for example,
silicone rubber, latex rubber, butyl rubber, isoprene rubber or the
like, which is an elastic member.
[0036]
The dilator 30 is used, when inserting the sheath for introducer
20 into the blood vessel, in order to prevent breakage of the sheath

tube 21, in order to expand the diameter of a trephination in the
skin, and so on.
[0037]

The dilator tube 31 is inserted inside the sheath tube 21. As

shown in FIG. 1, there i1s created a state in which the distal end
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[ 0033] For the constituent material of the sheath hub 22, there is
no limtation in particular, but a hard material such as a hard resin is
preferably used. As specific exanples of the hard resin, it is possible to
cite, for exanple, polyolefins such as pol yethyl ene, pol ypropyl ene and the
| i ke, polyam des, pol ycarbonates, polystyrenes, and the like. [0034]

The honpstasis valve 23 is constituted by an el astic nenber form ng

appr oxi mat el32 ah télel dptdtoal twenidilame slvdpef {di sbe shape) artdofstifd geekim a

| iquid-tight manner with respect to the sheath hub 22. [0035] For the
constituent tvieefial of the honpstasis valve 23, there is no limtation in
particular, but it is possible to cite, for exanple, silicone rubber, |atex
rubber, butyl®%88bber, isoprene rubber or the like, which is an elastic
menber. [ 0036] The dilator 30 is used, when inserting the sheath for

i ntroducer 20 inf® the #ovdvesselnateniar ddr the prévent brlkakabe ©f ihe

sheath tube 21, in order to expand the diameter of a trephination in the
skin, and Sémﬁﬁ}bf®G§7Tse' for example, a polymer material such as polyolefin

(e.g. polyethylene, polypropylene, polybutene, ethylene-propylene
copolymer, ethylene-vinyl acetate copolymer, ionomer, a mixture of
two kinds or more of these, or the like), polyolefin elastomer, a
cross—linked body of polyolefin, polyvinyl chloride, polyamide,
polyamide elastomer, polyester, polyester elastomer, polyurethane,
polyurethane elastomer, fluororesin, polycarbonate, polystyrene,
polyacetal, polyimide, polyetherimide or the 1like, amixture of these,
or the like.
[0039]

The dilator hub 32 is held detachably with respect to the sheath
hub 22.

[0040]

For the constituent material of the dilator hub 32, there is
no limitation in particular, but a hard material such as a hard resin
is favorably used. As specific examples of the hard resin, it is
possible to cite, for example, polyolefins such as polyethylene,
polypropylene and the like, polyamides, polycarbonates,
polystyrenes, and the like.

[0041]

FIG. 3 is a cross-sectional view showing a sheath for introducer
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The dilator tube 31 is inserted inside the sheath tube 21. As shown in FIG
1, there is created a state in which the distal end 33 of the dilator tube
31 projects fromthe distal end of the sheath tube 21. [0038] As the
constituent nmaterial of the dilator tube 31, it is possible to use, for
exanple, a polynmer material such as polyolefin (e.g. polyethylene,

pol ypropyl ene, pol ybutene, ethyl ene-propyl ene copol yner, ethyl ene-vinyl
acet at e copdaywmer,firehcrerplal ik enped gfertwenid ds ©F Lagre ofsheseonar t he
like) , polyolefin elastonmer, a cross-linked body of polyolefin, polyvinyl
chl ori de, pdﬂfwnﬁﬂ@Wlb@Iyanﬁﬁefﬁﬂa§9@ﬁeman@@¢y@s?@ftl%©l?@%ﬁqyﬂdéﬁa§ﬁbn%r

pol yur et hane, pol yurethane el astoner, fluororesin, polycarbonate,
ponstyreneCkﬁgPQa%%ﬁ%ﬂd lﬁ@?yﬁ%?d%“mﬁbPyé?ﬁ%?ﬁﬁﬁdéu%?r%4uﬁﬁ|lﬁeFI% M Xt ur e
of these, or the like. [0039] The dilator hub 32 is held detachably
with respect!%42¢he sheath hub 22. [0040]

When roughly explained with reference to FIG. 3, the sheath for
introducer 20 of the first exemplified embodiment is formed by the
sheath tube 21 (corresponding to the tubular member) provided with
ahollow portion2la throughwhich an elongated body such as a catheter
is freely insertable, and the sheath is provided with a sheath distal
portion 50 (corresponding to distal portion) and a sheath main body
portion 60 (corresponding to main body portion). The sheath distal
portion 50 includes a taper portion 51 which tapers and a straight
portion 52 which extends approximately in parallel with the axis
line.

[0043]

As for the sheath for introducer 20, the inner diameter da of
the sheath distal portion 50 is formed to become gradually smaller
toward distal side thereof. The sheath for introducer 20 is further
provided, on the inner surface 50a of the sheath distal portion 50,
with a hydrophobic coating 71 having a friction coefficient lower
than the friction coefficient of the sheath tube 21. In the
illustrated example, there is provided a hydrophobic coating 71 over
the whole lengths of the inner surface 50a of the sheathdistal portion
50 and the inner surface 60a ¢of the sheath main body portion 60.

[0044]
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For the constituent material of the dilator hub 32, there is no limtation
in particular, but a hard material such as a hard resin is favorably used.
As specific exanples of the hard resin, it is possible to cite, for
exanpl e, polyol efins such as pol yethyl ene, pol ypropyl ene and the |ike,

pol yam des, pol ycarbonates, polystyrenes, and the like. [0041]] FIG 3 is a
cross-sectional view show ng a sheath for introducer 20 of a first
exenplified embo@nErt cubsid SFEGcAAlP fatle osasectisdpalPaitéennstowingrs n an
enl arged manner a portion surrounded by a dashed-dotted |ine and given a
ref erence nurfef'al thex P vRIMEd Bhy{o@4RPic coatingyWién Theuyhiryrerpl acneding t h
reference to FIG 3, the sheath for introducer 20 of the first exenplified
enmbodi ment i’¥ farfele BETIePsSAebd P t-ube 21 (corresponding to the tubul ar
menber) provided with a hollow portion 2l1a through which an el ongated body
such as a cattérér is freely insertable, and the sheath is provided with a
sheath distal portion 50 (corresponding to distal portion) and a sheath
mai n body porti oR605 Y éSpondi M 6T mal nthdthy Vparti bhi"” .2 THErshRat

di stal portion 50 includes a taper portion 51 which tapers and a straijght
portion 52 WAPERCRXtRhES2EPPY oXi REt €1 CPhehatHITPer W't Tt hiee aies o Fraln

[ 0043] As for the sheath for Jintroducer 20, the_inner dianeter QCa
of the sheat¥odiSt&i*PoPlt d58 ¢ GPmett e BEcone” JraltaitsF Srartar:
toward distal sjde thereof, The sheath for introducer 20.is furth

br v ded. o™ RBS THIGE SUriaste BB B AEHERGHidah: i SeAT ChBRL] b 80" Wth a
hydr ophobi c . coating .71 havin fri.ction coefficient.|lower than. the
friction codFrTePent of ¢ e SRedtH Tt BIoCr CRerfi T Ustr ACAd CRfpits
there is pravided a hydrophabic coating 71 over. the whol e.l engths. of e
ner sur act 5600t Ve EHentn bt Sha Tarer b g0 TR ERE M ingr St akb s0a

of the sheaty, o} nody POLEI R §Q, L2044 |
[0046]

Here, the term “dry” broadly means a state in which the
hydrophilic lubricating coating 73 is not wet and can not exert
sufficient lubricity. Therefore, it is not necessary to specify the
degree of “dry” according to the temperature and the humidity.
[0047]

Regarding the size of the sheath for introducer 20, in a case
in which the size of the catheter is 6Fr, the length of the sheath
distal portion 50 is 3mm to 4mm, the inner diameter ®a of the most
distal end is 1.98mm to 2.13mm and the inner diameter ®b of the sheath
main body portion 60 is 2.22mm. It is needless to say that the size
of the sheath for introducer 20 is not limited to the abovementioned
dimensions.

[0048]
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On the outer surface 50b of the sheath distal portion 50, there is further
provi ded a hydrophobic coating 72. The hydrophobic coating 72 will be
described |l ater. [0045] The sheath for introducer 20 is provided
with a hydrophilic lubricating coating 73 on the outer surface 60b of the
sheath mai n body portion 60. The sheath for introducer 20 is further

provi ded, on the outer surface 50b of the sheath distal portion 50, with

t he hydrophobi ¢ &bathivigorRohawicagtands i'ét iTGnacoéPiined entbdinweroatirahvi te
friction coefficient of the hydrophilic lubricating coating 73 during the
dry period thereofehdPog4e]terial. Haarighe pheradrapicdryrerbpoadityi mpansikalst at e
in which the hydrophilic lubricating coating 73 is not wet and can not
exert sufficdi%®ent I96FrcityIoTher ef®r@R et |is IRGETHERTETANY to SpeéefPyei he
degree of "dry" according to the tenperature and the humdity. [0047]
Regar di ng t Relgitzeraflidrecsheaete f or (HTHE? oduckri 20 Rt Adat wds@ P Okt eFF t he
size of the catheter is 6Fr, the length of the sheath distal portion 50 is
3nmto 4nm HE)i Ahet"dildréter Ca of the nost distal end is 1. 98nmto 2.
13mm and the inner diameter OGb of the sheath main body portion 60 is
2.22mm 1t i9%48édl ess to say that the size of the sheath for introducer 20

is not limted to the abovenenti oned dj nensions. , ,
The hydrophilic lubricating coating 73 1s formed by coating a

hydrophilic material. As the hydrophilic material, it is possible
to cite, for example, an acrylamide-based polymer material (e.g.,
polyacrylamide, a block copolymer of
polyglycidylmethacrylate-dimethylacrylamide (PGMA-DMARA) ), a
cellulose-based polymer material, a polyethylene oxide-based
polymer material, a maleic anhydride-based polymer material (e.g.,
a maleic anhydride copolymer such as methylvinylether-maleic
anhydride copolymer), water-soluble nylon, polyvinyl alcohol,
polyvinylpyrrolidone or the like.

[0050]

It is necessary for the hydrophobic coating 72 on the outer
surface 50b at the sheath distal portion 50 to be provided at least
so as to cover the taper portion 51 of the sheath distal portion 50.
The taper portion 51 of the sheath distal portion 50 is a region to
which the greatest resistance is applied at the time of insertion.
Consequently, when the taper portion 51 which is not provided with
the hydrophobic coating 72 is exposed to the outer surface 50b, there

occurs a phenomenon that reduction in insertion resistance is
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[ 0048] The hydrophobic coatings 71, 72 are formed by being coated
with a hydrophobic material. For the hydrophobic material, it is possible
to cite, for exanple, reactive-curing silicone, polytetrafluoroethylene
(PTFE), fluori natedethyl enepropylene (FEP) or the like. [0049] The
hydrophilic lubricating coating 73 is formed by coating a hydrophilic
material. As the hydrophilic material, it is possible to cite, for exanple,
an acryl am dewpased pod yirers mat ers aleaengfor polyaccybant deiheaeplfockt is
copol ymer of pol ygl ycidyl met hacryl at e-di met hyl acryl anmi de (PGVA-DVAA)), a
cel | ul ose- basedrpbolynerr waterdalon arpolyat Wykbnehoxivdecobaged: pokyieyg 72
material, a maleic anhydride-based pol ymer material (e.g., a maleic
anhydri de copéhynrerhsudhiaaghmetdndienny? etthéhenalbedtd dahydl idetéopobyner ),
wat er - sol ubl e nyl on, pol yvinyl alcohol, polyvinylpyrrolidone or the |ike.
[ 0050] have a range of less than 1/2 of the effective length of the sheath
for introducer 20. This is derived in consideration of a balance
between the resistance reduction effect at the time when the sheath
for introducer 20 is inserted and the resistance reduction effect
at the time when it is pulled out.
[0051]

In a case in which the hydrophobic coatings 71, 72 of the inner
surface 50a and the outer surface 50b of the sheath distal portion
50 are formed by reactive-curing silicone, the hydrophobic coatings
71, 72 themselves cure and the sheath distal portion 50 cures, thereby
making it possible to suppress a turnup of the sheath distal portion
50.

[0052]

The sheath for introducer 20 is manufactured as follows.
[0053]

First, the hydrophilic lubricating coating 73 is formed only
on the outer surface 60b of the sheath main body portion 60 of the
sheath for introducer 20. A cored bar is inserted through the sheath
tube 21 and there is coating with a hydrophilic material, and the
hydrophilic lubricating coating 73 is formed. As the hydrophilic

material, for example,

polyglycidylmethacrylate-dimethylacrylamide (PGMA-DMAA) or the
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It is necessary for the hydrophobic coating 72 on the outer surface 50b at
the sheath distal portion 50 to be provided at | east so as to cover the
taper portion 51 of the sheath distal portion 50. The taper portion 51 of
the sheath distal portion 50 is a region to which the greatest resistance
is applied at the tinme of insertion. Consequently, when the taper portion
51 which is not provided with the hydrophobic coating 72 is exposed to the
out er surfack 5083 vfef e A5cEN? S PHeAoNENGIE Bhakth ddifct Pén T isrseption
resi stance is hangered and this is the reason for the necessity thereof.
It is desirable o eher i ielitoR Py ovAdEarat Yret HETRGdr Ophdbi &1 6vats Hged2
within the straight portion 52 of the sheath distal portion 50 to have a
range of Iesgxpﬁgn 1/2 of the effective length of the sheath for introducer
20. This is derived in consideration of a bal ance between the resistance
reduction effect HPSEHE e RhEACERZE sHeatFPEGRPP At tUdRCerP ¢ Fs SPRjER t ed
and the resk§t%n3e reductign,effect at the tinme when it is pulled out.

[ 0051] TR LaPRESE T R Owhi I EHEhY dr opiRGbiF BT E SHOICRGE 7402572 16 U fid

i nner surface gOa andlhje out er su%f% e 50b of the sheath distal portion 50
are formed By TeactPveEreuring 4PEFeohdS Y heShydropHoli ¢ ¢oatr Ny’ 78, ¥
thenmsel ves cure and the sheath di Hgl ortitont 0 .cures therng naéingqit
possi bl e to SUpPress & t urnup "of ‘b He "REAT ISt d1°E55r 1181 86. 100827

The sheath for . .introducer .20 i.s manufactured.as fallows. [0053

First, the ﬁﬁﬁFégﬁﬁéﬁ?¥MB§réQFiﬁéec%%f?nd&7ési%eq6¥he& %ﬁf?gb%rﬁﬂ%e%ﬂfer
surface 60b h t I d ort | 0] e eath faor i.ntroducer
20. A coredp%gfki%mﬁﬂsgr?g%q%%Fggg%mfﬁg-Eﬁgégﬁaghbéﬂﬁiégnasﬁﬁgfgepsl%%%ting

with a hydrqphilig /8 @{thgldieaggsé el;ﬂy%é%gg%%gin'n@f-'g&@}gic“egsﬁggé 1303 1S

formed. As the hydrophilic material, for ex

p0| ygl yCi dylr@%‘é@@%fé/lt@:tagég-éf@éci-'%loag%glc?irgtgg QE% %Al;hgétﬁ h:%be 21 and

at the sheath distal portion 50, there is formed the taper portion
51 at which the outer surface 50b tapers.
[0055]

Subsequently, the hydrophobic coating 71 is formed over the
whole lengths of the inner surface 50a of the sheath distal portion
50 and the inner surface 60a of the sheath main body portion 60. The
inner surfaces 50a, 60a of the sheath for introducer 20 are coated
with a hydrophobic material and the hydrophobic coating 71 is formed.
Further, the hydrophobic coating 72 is also formed on the outer
surface 50b of the sheath distal portion 50. The sheath distal portion
50 is dipped into a hydrophobic material and the hydrophobic coating
72 is formed. As the hydrophobic material, for example,
reactive-curing silicone or the like is used. As this hydrophobic

material, a material is used which has a friction coefficient lower
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like is used. As the material of the sheath tube 21, for exanple,

et hyl enet et raf | uor oet hyl ene copol yner (ETFE) or the like is used. [0054]
Subsequently, a process of shape-application on the sheath distal portion
50 is carried out. For this process, there is used a die assenbly in which
there is formed a recess having an inner-surface shape which conforns to
the taper shape of the sheath distal portion 50. The die assenbly is heated
by a hi gh frégiehes iponerostppliicithé ofi ShalvempPoflichesieat hng ghet219i s
pressed into the recess of the die assenbly. Then, the inner-surface shape
of the recess ¥ tPanstertedPESIPhetfiSCal RS AREBRRRIIUEa2Rland at
the sheath distal portion 50, there is forned the taper portion 51 at which
the outer sUFTcdvE0B tHers i fOUBERYINg a fraghieprstviiny Ciehe Iy@rophobi
coating 71 is faornmed over the whole |engths of the inner surface 50a of the
sheat h distdV“bSFfFBﬁ”SGDﬁﬁﬁlfH@“iﬁﬁeFT%ﬁﬁ¥%€§96ﬁﬁedVWﬁﬁ%réﬂ%é¥ﬁrﬁﬁﬁnl%ody
portion 60. The inner surfaces 50a, 60a of the sheath for introducer 20 are
coated with BEHyarophobi¢ rarebt almHifd ‘fhe hydr ophobic coating 71 is

f or med. Furtg)g)%,6 t he hydrophobic coating 72 is also formed on the outer
surface 50b the sheath distal portion 50. The sheath distal portion 50
is dipped into a_hydrophqgbic material and the hydrophobic coating 72_is
forned. As the h?ﬁrgﬁﬁoﬁgc1%§iéFF§FFS?%rH§9gﬁ%?%g ?%%%?iv%n%u??%%j§i¥?%one
or the like.i s used. this hydr ohi ¢ terial, a material is used which
has a frictfgﬁrgég??Féﬁﬁﬁ?OVBMB?]ﬂﬁﬂan %ﬁgRF?¥%%ion coefficient of the
hydrophilic[bgggﬁcating coating 73 during the dry period thereof. In the
abovenenti oned exanpl e, reactive-curing silicone having a friction

coefficlent | owepof hap. the Ji cllon coefiisi e A f'ngggjgrti 9 hPR: AT
period thereof is used as the hyéropho icC materia .}10 P
embodiment, the inner diameter ®a of the most distal end thereof is
formed to be smaller than the outer diameter of the elongated body
such as a catheter, but on the inner surface 50a of the sheath distal
portion 50, there is provided the hydrophobic coating 71 (coating
composed of reactive~curing silicone) having a friction coefficient
lower than the friction coefficient of the raw material (e.g., ETFE)
of the sheath tube 21. Consequently, the sliding resistance between
the inner surface 50a of the sheath distal portion 50 and the elongated
body such as a catheter is lowered and it is possible to achieve
improvement in the slidability of the catheter or the like.
[0058]
Here, in a case in which a hydrophilic lubricating coating is
formed on the inner surface 50a of the sheath distal portion 50, a

process for activating the raw material of the sheath tube 21 becomes

necessary and the hydrophilic lubricating coating must be formed
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By way of the processes nentioned above, the sheath for introducer 20 shown
in FIG 3 is forned. [0057] For the sheath for introducer 20 of the
first exenplified enbodiment, the inner dianeter Oa of the nost distal end
thereof is formed to be smaller than the outer dianeter of the el ongated
body such as a catheter, but on the inner surface 50a of the sheath distal
portion 50, there is provided the hxdrophoch coating 71 (coating conposed
of reacti ve-Raf9TRg CSFFY EFhe)U thdvienghareTetlilsrteprf Preiest drowde ehaath he
friction coefficient of the raw material (e.g., ETFE) of the sheath tube
21. Consequehitdtpl Phetsdn dPngCeesivranéd tétweenttHe Hhenets i &e6r 5020 of
the sheath distal portion 50 and the el ongated body such as a catheter is

| ower ed and G4- i8¢ pIEFIprert 6 actiTePECFApt GefBht St HheLsF# Hawiatiiey o t he
catheter or the |ike. [0058] Here, in a case_in which a hydrophilic

| ubri cati ng Bodting i$ef GrRedssA™Phe Fhner s Tade 504 0f ‘PAES shedtH ot st al
portion 50, a process for activating the raw material of the sheath tube 21
becomes necé¥SAPYCRNY "RE Hrdr GPHIANT ¢ LF iAtE A8 i TS ot NP RTSE, BEYF BT TrRd

before carrying out the shape-application process on the sheath distal
por Li on 50, TohSequéAt 52 "CHESRbRt" &< (e Lrite Tf CaPryieG 6at Hifelnner

shape- application ocess, on the sheath distal portio 0 by using the die
bl act b ERCBoRIA Gty dPERER s RO IHbABRDATEHBIe ARS8 Doty
hydrophilic coating peel eco es, degrades.or. the like. nsequent |y,
t%e sFidingSP&%V??%E§EE%§$V§8%SE%E fﬁﬁéﬁ“%ﬁ?ﬁagéa aa%?thﬁsgégg?ﬁg%%(?al
portion 50 and, the el ongated body such as,2, ¢al heter does ot | guer,
substantiallféaﬁd’it 'S no m%%sélblgsié‘acﬁlev% i nprovenent invgﬁ% e

slidability[%%552e catheter or the like. [0059] On the ot her hand,
in case of form hg the hydrophobic coating 71 on the inner surface 50a of

the sheath di stabs Rt LR S0abt £anhe Lormed; by wnatlnduldd oy ring

hydr ophobi c material after carrying out the s -application process on

the sheath @ﬁs%ﬁhﬁﬁoﬁﬁﬁéﬁsﬁggaég%o%h&§tﬁ%ﬁéﬁ&ﬂﬂa9§§9§P%§&%E89aaﬂ99E%Qﬁ¥i0”

and the |ike of the hydrophobic coating 71 do not occur. erefore, as

ment i oned a%%Vﬁym&Qﬁbfkk%%@QgRﬁ%%sé4&%%09@5%@@9w&@?i£f@@%e§Q&L@%@néQﬁnpf
the sheath distal portion 50 and the el ongated body such as a catheéeter is

l'owered andcht if%p%%@b@h@agﬂ)rﬁﬁbggé/% IoAPEQyeneAthidy dihe sbidali bty of the

catheter or the like. ‘
thus peeling, decomposition, degradation and the like of the

hydrophobic coating 71 do not occur. Therefore, as mentioned above,
the sliding resistance between the inner surface 50a of the sheath
distal portion 50 and the elongated body such as a catheter is lowered
and it is possible to achieve improvement in the slidability of the
catheter or the like.
[0060]

The sheath for introducer 20 1is further provided with the
hydrophobic coating 72 having a friction coefficient lower than the
friction coefficient of the hydrophilic lubricating coating 73

during the dry period thereof, on the outer surface 50b of the sheath
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[ 0060] The sheath for introducer 20 is further provided with the
hydr ophobi ¢ coating 72 having a friction coefficient |ower than the
friction coefficient of the hydrophilic lubricating coating 73 during the
dry period thereof, on the outer surface 50b of the sheath di stal portion
50 to which the greatest resistance is applied at the tine of insertion.

The hydrophiljic coating has a poor sliding property under a dry condition,
but by proviYiTig it hydr opREDIE G0kt HgS72°th FEReS Biit%er T8 piPPaeed 50bto? t he
sheath distal portion 50, it is possible to |ower the insertion resistance
of the sheath™For®f ntt6diicar- Z@hﬁhﬁﬁd¥?ﬁﬁﬁhﬁcnﬁoﬁﬁé“§h@é?hafﬁ@ﬁftﬁélgk@%
into the blood vessel. Wien pulling out the sheath for introducer 20 after
its |nsertldﬁ“ﬁﬁ?BytﬁﬁﬁﬂiébﬁrVegg TtiMe RYbropHiITeoltnr iatigoebarihg 73

becones wet by the bIood and exerts lubricit that it is possible to
pull it out § &PH|V POOBLPUEST SUTFRCE RS Or%?iﬂ%rsheélééo%ﬁtﬁd P tie sheat h

for introduc; 0 e first exe l.ified enmbodinment, even in a case in
whi ch the i n]nerlso‘? asr?é'ﬁog? ta 5FeEnE” H@SFﬁta?%tra?l‘slBB??‘E%r?%Bh? SFerRetPY o

become gradual smal | r tomard he d st a pssi bl e to achieve

e reesear T PRE R %98%#%% 3 shaa'f%&”rs'w STRH 428 i R0

Furt her nor e, Acg rdj to e sheat for roducer, 20 of t | enplified
cor ding, o ody LS e

enbodi nent, Tt TS poSS| ]t Jachreve” redﬁctlon inn¥?PdW?%ertlo Fest'st ance

even under %jg %ggq Eo%%e%h_ gﬁpf Lnﬁjﬁg%% t@Flgg%t h?&% I%%nggg%ﬂter

FI G 4A shows ruc ure in Bi ¢ coa

Surface 50b-0f Lhe,shealh g Sial o i an, 50 and the_ hy op@"lcg Lubri cating
coating 73 on the outer surface 88@ fﬁﬂk eat% mal n body p Ffion 60
overlap eaCQOQEQQ{e to pull it out smoothly.

[0061]

In this manner, according to the sheath for introducer 20 of
the first exemplified embodiment, even in a case in which the inner
diameter ®a of the sheath distal portion 50 is formed to become
gradually smaller toward the distal side, it is possible to achieve
improvement in the slidability of the elongated body such as a
catheter. Furthermore, according to the sheath for introducer 20 of
this exemplified embodiment, it is possible to achieve reduction in
the insertion resistance even under a dry condition at the beginning
of the use thereof.

[0062]

FIG. 4A shows a structure in which the hydrophobic coating 72

on the outer surface 50b of the sheath distal portion 50 and the

hydrophilic lubricating coating 73 on the outer surface 60b of the

sheath main body portion 60 overlap each other.
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[ 0063] As shown in FIG 4A, at the boundary portion between the
sheath distal portion 50 and the sheath nmain body portion 60, it is
desirable to enploy a structure in which the hydrophobic coating 72 lies
over the hydrophilic lubricating coating 73. This is because at the tinme of
insertion of the sheath for introducer 20 fromthe skin into the bl ood
vessel, the sheath does not get stuck on the end surface of the hydrophilic

| ubricating E84tilng 73 at the boundary portion. By enploying such a
structure, it is possible to insert the sheath for introducer 20 snoothly

and it is even pdSsiH"@ to Hpptlesat F&6I Py dor vt tHydrophideincthabheesti ng
coating 73. [0064] , FIG 4B shows the state of the hydrophilic

| ubri cating iR eEacamy i tRy dR6phoBrRé nEeaYiRTg Fro b et t it AsErtiroRlof

t he sheath for introducer 20 into the bl ood vessel. [0065] As shown in FIG
4B, the hydr'opAiPTeY PubF ¢dtifhg! ¢ Rt RT3 NEBES Y ttheo bl oud 7 Antd- sswer £5,
and the dianete her eqf. beconmes approximately equal, to or larger than the
out er dianeﬁ:63B¥AY%%”ﬁ§8rBﬁﬂﬂﬁ?élggéFPﬁdngéﬁx EEﬁ?&%ﬁf??P%%?g1?5%F}m%hen
the sheath faor .introducer 20 i |l ed out fromthe blood vessel, the
overlapping<)o%P?%ﬁE“¥b?ﬁ€:E%ﬁgﬁggb§PFgUW5F98ﬁeFﬁ“%ﬁ?8%'vﬁésﬁ%%ifﬁﬁlthe

portion of the hydrophobic coating .72 overlaps the distal portion of the
hydr ophi i ¢ Wqﬁ’ rgi ‘é%??perr]ig sBst ii’?%ega%fjoﬁ%e%o%&e@bé‘g%ﬁ% % fﬁgﬁe’?ﬂ iTFEPERCe:

arererore. (8 LFalahAnge AlolRSc 3G ARR.h S1e bR Lan,  Q2e8e s 2O

employing such a structure, it is possible to insert the sheath for
introducer 20 smoothly and it is even possible to suppress peeling
of the hydrophilic lubricating coating 73.
[0064]

FIG. 4B shows the state of the hydrophilic lubricating coating
73 and the hydrophobic coating 72 after insertion of the sheath for
introducer 20 into the blood vessel.
[0065]
As shown in FIG. 4B, the hydrophilic lubricating coating 73 absorbs
the blood and swells, and the diameter thereof becomes approximately
equal to or larger than the outer diameter of the hydrophobic coating
72. According to this fact, when the sheath for introducer 20 is pulled
out from the blood vessel, the overlapping portion, formed by a
configuration in which the proximal portion of the hydrophobic
coating 72 overlaps the distal portion of the hydrophilic lubricating
coating 73, does not become a level difference. Therefore, the

resistance of the surface of the sheath for introducer 20 with respect
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to the blood vessel and skin does not becone excessive and it is possible
to pull out the sheath for introducer 20 snmoothly due to both the coatings
72 and 73. [0066] According to the experinment, by providing the

hydr ophobi ¢ coating 71 fornmed fromreactive-curing silicone, the sliding
resi stance of the inner surface 50a at the sheath distal portion 50 | owered
by as much as approxi mately 80% conpared with a case in which the

hydr ophobi ¢ ‘codtiengl72% wa s5dt 2aPptFed.Jordr PReroe W prEIE & Hf tohe it is
hydr ophobi ¢ coating 72 forned fromreactive-curing silicone, the

penet r at i on BESi&t-ante B 1t RBL odterPsart ol 50bratutdte 28heat h-ivstap to
portion 50 | owered by as nuch as approximately 30% conpared with a case in
whi ch the hy8OphiFi c°3UBi9Scdti A coating 73 was applied. In this manner,

it was confirned by the experinent that high effectiveness can be obtai ned
both in rel ati’6h'to reduction in the sliding resistance of the inner
surface 50a at the SQ$ath di st al gortLon 50 and in relation to reduction in

the penetration FESPETHIEE Of “the Bt e Rr f 38 ePEOB H"% HE s HEArRPAPRT Gl
portion 50.(ng§

( zé (anggygg 8$Nbdifie _EanBIe of First Exenplified,
Enbodi nent ) 1 &L BTG CTiGHS- Settiional Lo B ShbUr g 'a SReathfibpd
oSt of anMBLaelh 8 TRAL RS exarm) ool e LS pEPRL S

lowered by as much as approximately 80% compared with a case in which
the hydrophobic coating 71 was not applied. Further, by providing
the hydrophobic coating 72 formed from reactive-curing silicone, the
penetration resistance of the outer surface 50b at the sheath distal
portion 50 lowered by as much as approximately 30% compared with a
case in which the hydrophilic lubricating coating 73 was applied.
In this manner, it was confirmed by the experiment that high
effectiveness can be obtained both in relation to reduction in the
sliding resistance of the inner surface 50a at the sheath distal
portion 50 and in relation to reduction in the penetration resistance
of the outer surface 50b at the sheath distal portion 50.
[0067]
(Improved & Modified Example of First Exemplified Embodiment)
FIG. 5 is a cross-sectional view showing a sheath for introducer
of an improved & modified example of the first exemplified
embodiment.

[0068]

The improved & mnodified example of the first exemplified



enbodi nent is an exanple in which the manufacturing procedure of a sheath
for introducer 120 is inproved & nodified with respect to the first
exenplified enbodi mrent nentioned above. [0069] In the manufacturing
procedure relating to the inproved & nodified exanple of the first
exenplified embodi ment, first, the hydrophilic lubricating coating 73 is
formed not only on the outer surface 60b of the sheath main body portion 60
of the sheatH¥GE PRt ricdaee?=arEd bt "dliss Bif theudateir i Pagee 6f & he
sheat h distal portion 50. A cored bar is inserted through the sheath tube
21 and wit h HippPnkPT ntbr e Uirdr ophilPi e aTaier arPdt hehydbopisppet to the

| ubricating coating 73 | s formed on the whole of the outer surfaces 50b,
60b of the sheath*ForettiFodaeerd#zoit Fo76Pned a°vesubsequent |y, a

shape- appllcatlon process on the sheath distal portion 50 is carried out.
Dependi ng on'44%e heat which acts when the shape- appl i cation process on the
sheat h di st al portloPﬁSO is_carried out using a die assenbly

hydr ophi | i ¢ IubrFBaF gmﬁ%%ﬁ?ﬂﬁ”7§goﬁr?ﬁ%d%ﬁ?é?ﬂ§ﬁ9P805056BeoFmPﬁ%W§%e%th

di st al portlo ars, br|C|t reof js deactlvated al t hough

the coati ng“its1 Il? TS 8ﬁd Tﬁée’%?‘r%]r%l\?gdeﬁbﬁ%m%ted féxghpl &*of

the first e4§ % odlngqg sho @% | at tate 'Q whi ch the

lubricity is tva e aﬁf% Ii CFﬁ ¢oat’i hg |I§§ B KO ASCSRAWH i n
e

FIG 5, the coating, f3a Iubr|C|t been .deacti vat.ed remajins on t he
out er c.rcun#e?sﬁ%ewlur adts th* BT b SToEA)

introducer 120 but also on the outer surface 50b of the sheath distal
portion 50. A cored bar is inserted through the sheath tube 21 and
with dipping into a hydrophilic material, the hydrophilic
lubricating coating 73 is formed on the whole of the outer surfaces
50b, 60b of the sheath for introducer 120.

[0070]

Subsequently, a shape-application process on the sheath distal
portion 50 is carried out. Depending on the heat which acts when the
shape-application process on the sheath distal portion 50 is carried
out using a die assembly, the hydrophilic lubricating coating 73 on
the outer surface 50b of the sheath distal portion 50 disappears,
the lubricity thereof is deactivated although the coating itself
remains and so on. The improved & modified example of the first
exemplified embodiment shows the latter state in which the lubricity
is deactivated although the coating itself remains. As shown in FIG.
5, the coating 73a whose lubricity has been deactivated remains on

the outer circumference surface 50b of the sheath distal portion 50.
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Subsequently, the hydrophobic coating 71 is forned over the whole | engths
of the inner surface 50a of the sheath distal portion 50 and the inner
surface 60a of the sheath main body portion 60. The inner surfaces 50a, 60a
of the sheath for introducer 20 are coated with a hydrophobic material and
t he hydrophobic coating 71 is fornmed. Further, the hydrophobic coating 72
is formed also on the coating 73a, whose lubricity has been deactivated, at
the sheath di%t’dll portion 50. By di pping the sheath distal portion 50 into
a hydrophobic material, the hydrophobic coating 72 is forned. [0072]

By way of the préeessesienti shed aboweolthecastedath 7 of S i MTIuCERT 122
shown in FIG 5 is forned. In the inproved & nodified exanple of the first
exenpl i fi ed "8¥B6di rths phe ey dRBPhEBE E2eDalPnRyf 722i ¢ ndes'oht PRETEDAL I ng
73a whose lubricity has been deactivated, so that functional groups
remai ni ng i % Aed t 738 B e E0aple@ Wit Rathe Hydrophebr &L edvadi-ngre
Consequently, it is possible to inprove fixation property conpared with a
case in whi i & shgRtdrStade® of %8t Ay Eifesbet rafrrubt O- Bt hyFene E6p6Pyhet
(ETFE) is directly covered with a hydrophobic coating. [0073] .(Second
Exenpl i fi ed "Bfbctihertyhobic nategial” gndsthe *&¥%%°s°—h§é’&gic8ﬁ§|m9i7év&%EBW?&; a

sheath for E%Ergducer Z%Q of a second exe@%ILflgd enbo |nent.h£0074

ther, the hydrophobic coating 1s formed also on t coating
73a, whose lubricity has been deactivated, at the sheath distal
portion 50. By dipping the sheath distal portion 50 into a hydrophobic
material, the hydrophobic coating 72 is formed.
[0072]

By way of the processes mentioned above, the sheath for
introducer 120 shown in FIG. 5 is formed. In the improved & modified
example of the first exemplified embodiment, the hydrophobic coating
72 is formed on the coating 73a whose lubricity has been deactivated,
so that functional groups remaining in the coating 73a are coupled
with the hydrophobic coating. Consequently, it is possible to improve
fixation property compared with a case in which a sheath made of
ethylene-tetra-fluoro—-ethylene copolymer (ETFE) is directly covered
with a hydrophobic coating. .

[0073]
(Second Exemplified Embodiment)

FIG. 6 is a cross-sectional view showing a sheath for introducer
220 of a second exemplified embodiment.

(0074]
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Wth reference to FIG 6, the sheath for introducer 220 of the second
exenplified enbodi nent is provided with a hydrophilic lubricating coating
74 on the inner surface 60a of the sheath nain body portion 60 and in terns
of this aspect, it is different fromthe sheath for introducer 20 of the
first exenplified enbodi ment which is provided with the hydrophobic coating
71 on the inner surface 60a of the sheath main body portion 60. [0075]
Regar di ng t he sh&ath fdierente dduEes - Z20tlf shhets deondn exetslerf 2@ of the
enbodiment, simlarly to the first exenplified enbodi nent, the inner

di amet er (Desesorghesheat hldd seaboporitoni Sortperdst Vst opmdydrerbecone
gradual ly smaller toward the distal side. On the inner surface 50a of the
sheat h di st dlubgeFeroere 502tEhere P8 provinded B ipdropholsitc tepatiiafgh782 Havi ng
a friction coefficient |ower than the friction coefficient of the sheath
tube 21. Al S8V BPTEHE SHeabh Forterneroduder 2205Cti pitl af | -G reRé Frost
exenplified enbodi nent, the hydrophilic lubricating coating 73 is provided
on the out er'"SuFPaRE 60% o tERGUEHe & Ofraf A oy tp6iEToht B Y RACE Heent
hydr ophobi ¢ coating 72 having a friction coefficient |ower than the
friction codffirei'ert B eHe HPdrBphi 1P PEbFICCAT I RY '¢oat Fifg 1 73> darT heft he
dry period thereof is provided on the outer surface 50b of the sheath

di stal porti®da 86. 0 th mainfedy PRI e $ydr ophobic material and the
hydr ophilic %ggéi al of the sheath for introducer 220 are simlar to those
of the first!"%éxénplified enbodi ment. [0077]

Regarding the sheath for introducer 220 of the second
exemplified embodiment, similarly to the first exemplified
embodiment, the inner diameter ®a of the sheath distal portion 50
therecof is formed to become gradually smaller toward the distal side.
On the inner surface 50a of the sheath distal portion 50, there is
provided a hydrophobic coating 75 having a friction coefficient lower
than the friction coefficient of the sheath tube 21. Also, for the
sheath for introducer 220, similarly to the first exemplified
empbodiment, the hydrophilic lubricating coating 73 is provided on
the outer surface 60b of the sheath main body portion 60, and the
hydrophobic coating 72 having a friction coefficilent lower than the
friction coefficient of the hydrophilic lubricating coating 73
during the dry period thereof is provided on the outer surface 50b
of the sheath distal portion 50.

[0076]
The size, the hydrophobic material and the hydrophilic material

of the sheath for introducer 220 are similar to those of the first

28



The sheath for introducer 220 is manufactured as follows. [0078]
First, the inner surfaces 50a, 60a and the outer surfaces 50b, 60b of the
sheath for introducer 220 are subjected to plasna treatnent and a process
for activating the rawmaterial surface |layer of the sheath tube 21 is
carried out. [0079] Subsequently, the hydrophilic lubricating
coatings 73, 74 are forned on the inner surfaces 50a, 60a and the outer
surfaces 50x<a0B16td reosidementfor i ntroducer 220. By dipping the inner
surfaces 50a, 60a and the outer surfaces 50b, 60b of the sheath tube 21
into a hydropWil’ic material, the hydrophilic lubricating coating 73 is
formed. As ‘the hydrophilic naterlal for exanpl e,
ponegC|dyIneth§é?y$%&%¥hﬂfﬁéth@ﬁ%ﬁﬂ?@ﬁénﬁ@%~FP@WWMER@@9r?ﬁ ashéoliRes i s
used. As the material of the sheath tube 21, for exanple,
et hyl enet et r&A’ddr oet hyl ene copol yner (ETFE) or the like is used. [0080]
Subsequent |y, a shape-a pllcatlo rocess on the sheath distal portion 50
is carried out. FA'thi § BriotesssuatHficd asyeBPy s tig e ten whilcirerhete i s
formed a recess having an inner-surface shape which conforns to the taper
shape of théSHdate g %f%ﬁfﬁBﬁPFBﬁd%ﬁ?r%%%aﬁ?éuaé%%ﬁﬁ1§OP§aﬁ@%FélaEWe%Frugh
frequency power supply. The distal end of the sheath tube 21 is pressed
into the rec@¥s?dt Otcﬁ“ésdfcér ASSERDTINY FPTHeH TPAET I AneT I SGrFat® Shapet Bt t he
recess is tr nsferr d to the dista] end of the sheath tube 21, and at the
sheat h dISt§|666PtF§ﬁE§6 tRef& % 6Ffred the taper portion 51 at which the
out er surfa g? tapers. In the former process, at the tinme of dipping
into the hy rop lic naterial the hydrophilic lubricating coating is
formed on the inger surf t he .out er,_ surface 50 t.he sheath
di stal portion 5%%3 qmgn 3épen€%“>k8ﬁlfh§ Heaf “whi ¢ a F%Slﬁg 2é£?|ne of
carrying ou a a | cat n the sheath distal por J,.on 50
by using thg°%?§d§%§§§6|§g“% uﬁya?%%h ?ﬁﬁ??ca |ng coatlngrog t%e ‘I nner
surface 50a.gnd, oyt e |, portion: 50
di sappears, 66% :§Q§r|%h%%'t %$2%?r§ggﬁ%£§%?vate§§§$Iﬁ%% % e c%g ??ﬁfs

tsel f remins, and spia. DoLe; thatathe ssgcond, exempl 's%'eg@h%@%dbﬂﬁl%t shows

t he fornmer stafe in rophi rlcatlng coatin

di sappear eda lgg%hlllc material, the hydrophilic lubricating coating 73 is
formed. As the hydrophilic material, for exanmple,
polyglycidylmethacrylate-dimethylacrylamide (PGMA~DMAA) or the
like is used. As the material of the sheath tube 21, for example,
ethylenetetrafluoroethylene copolymer (ETFE) or the like is used.
[0080]

Subsequently, a shape—-application process on the sheath distal
portion 50 is carried out. In this process, a die assembly is used
in which there is formed a recess having an inner-surface shape which
conforms to the taper shape of the sheath distal portion 50. The die
assembly is heated by a high frequency power supply. The distal end

of the sheath tube 21 is pressed into the recess of the die assembly.

29



Subsequent |y, the hydrophobic coatings 75, 72 are fornmed on the inner
surface 50a and the outer surface 50b of the sheath distal portion 50. The
hydr ophobi ¢ coatings 75, 72 are forned at the portions at which the
hydrophilic lubricating coating has di sappeared. By di pping the sheath

di stal portion 50 into a hydrophobic material, the hydrophobic coatings 75,
72 are forned. As the hydrophobic material, for exanple, reactive-curing
silicone or v/l tke imeaysedrifor sthips iy ditephebes et &rpabferavaterfiad i s
used which has a friction coefficient |lower than the friction coefficient
of the hydrophithilcerdinti €t ifipacoatirrg 273 dut iangthheshdeyhperitcd phereof. In
the abovenentioned exanple, reactive-curing silicone having a friction
coef fici ent ACWBPTe Hen fokeed rihet toret oerfien ent abf WIFIFE “Har ¢ gt Rer deye
period thereof is used as the hydrophobic material. [0082] By way of
t he processednenpPtoned abevEorithe Riteash foF Ghet FoBuGET 92001 shdwRol FhFl G
6 is fornmed. [0083] For the sheath for introducer 220 of the second
exenpl i fi ed "eBEEM reHE M25FRid ar FY° oot i FiiSt Wekeifsiingi ik feroti ABRESY t he
i nner dianeter <Da of the nost distal end thereof is formed to be snaller
than the out%®rtifi areter of2the’ 2PBAGAEEFEERYTSAER °88 o T2t Akt dbttabn
the inner surface 50a of the sheath distal portion 50, there |s rovi ded

t he hydr ophdlité*e0dat! &Oygvfﬁoﬁqpﬁﬁdéﬁm&?e ?e?i—ed@ﬁ‘:{?ea‘éﬁ?l FI?%e)
havi ng a frlctlon coefhm%é | ower than the friction coeff|C| ent of

raw materi al® (<éa]§:;ry”19| PE) ?ﬂ%pes*r?é)&lﬁctlﬁb%“ ffocééﬁ éhﬁ@ﬁt?ki?atf‘h%l?’r?]dl ng

r esi st ance bet I nner ce 50a she th d'lzt al EOI"[I on 50
and the el of§a bod%ysﬁ%hngas é? haeﬁtsgfﬂ é’ v%thé( COGRT EH nakEsCR g
possible to aCQEEX%n{t roygﬁgp%ur athgﬂﬁlg%%bkéétéﬁter gggﬁgggg%%erfoghthe

like. [0084]
sheath distal portion 50 disappears, the lubricity thereof is

deactivated although the coating itself remains and so on. Note that
the second exemplified embodiment shows the former state in which
the hydrophilic lubricating coating has disappeared.

[0081]

Subseguently, the hydrophobic coatings 75, 72 are formed on the
inner surface 50a and the outer surface 50b of the sheath distal
portion 50. The hydrophobic coatings 75, 72 are formed at the portions
at which the hydrophilic lubricating coating has disappeared. By
dipping the sheath distal portion 50 into a hydrophobic material,
the hydrophobic coatings 75, 72 are formed. As the hydrophobic
material, for example, reactive-curing silicone or the like is used.
For this hydrophobicmaterial, amaterial is used whichhas a friction
coefficient lower than the friction coefficient of the hydrophilic

lubricating coating 73 during the dry period thereof. In the
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Al so, in case of form ng the hydrophobic coatings 75, 72 on the inner
surface 50a and the outer surface 50b of the sheath distal portion 50, it
is possible to formthem by dipping into a hydrophobic material after
carrying out the shape-application process on the sheath distal portion 50,
and peeling, deconposition, degradation and the |like of the hydrophobic
coatings 75, 72 do not occur. Therefore, as nmentioned above, the sliding
resi stance bRIHEERNEReNThRERTRLT f 46ec5DeE HIiAe SHdaPhedisstiab pdreirohos0
and the el ongated body such as a catheter is lowered, in which it is

possi bl e to<§6ﬁﬁéﬁéep%ﬁ#MVén@ﬁ¥1Fhet¢R¥QElPda5%ﬁﬁﬁyléﬂtKHEEEEEhéﬂé@gthQhe
i ke. [0085] . The sheath for introducer 220 is further provided with
t he hydr ophdbitc PEBaPT N er2ohavf ngsH i EPF oy ErerPPér et teGvier t han t he
friction coefficient of the hydrophilic lubricating coating 73 during the
dry period tHé€df, on the outer surface 50b of the sheath distal portion
50. The hydrophilic coating has a poor sliding property under a dry

condi tion, but byYpraVi difngthe® HraropRoBretEoatd ngPTZ ontithestr'dr S f ace
50b of the sheath distal portion 50, it is possible to |lower the insertion
resi stance of''tREVSHeat®! £OPYPnt? ddiicel 220 WHER i nserting it fromthe skin
into the blo%g gﬁssel. When the sheath for introducer 220 is pulled out
after its inseftion it into the bl ood vessel, the hydrophilic coating
becomes wet by the bl ood an?he erts 0SS

: 1N € | uricit sQ that it is possible to
pull it out snoo A y:15 6086 L intrg fﬁf%i%ghﬁgrz 3c%%fd$§§Xf8p#h%l% eat h
o ok odhege 220, Lhe sssond el Lag PP EIL S, I migsne i
pecors o ac Ly ol s i gptie dietal aide. il imipensiols Le.rely o

than the outer diameter of the elongated body such as a catheter,
but on the inner surface 50a of the sheath distal portion 50, there
is provided the hydrophobic coating 75 (coating composed of
reactive-curing silicone) having a friction coefficient lower than
the friction coefficient of the raw material (e.g., ETFE) of the
sheath tube 21. Consequently, the sliding resistance between the
inner surface 50a of the sheath distal portion 50 and the elongated
body such as a catheter is lowered, which makes it possible to achieve
improvement in the slidability of the catheter or the like.
[0084]

Also, in case of forming the hydrophobic coatings 75, 72 on the
inner surface 50a and the outer surface 50b of the sheath distal
portion 50, it is possible to form them by dipping into a hydrophobic

material after carrying out the shape-application process on the

sheath distal portion 50, and peeling, decomposition, degradation
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catheter and furthernore, it is possible to achieve reduction in insertion
resi stance even under a dry condition at the begi nning of the use thereof.

[ 0087] Simlarly to the first exenplified enbodi nent,
desirable for the boundary portion between the sheath distal

it is
portion 50 and

the sheath main body portion 60 to enploy a structure in which the
hydr ophobi ¢ coating 72 lies over the hydrophilic |lubricating coating 73.
This i s becausethd lils pbshE blvdrophémsertattihgsstieathds optioncrodicereR0:,

snoothly and it is also possible to suppress peeling of the

hydr ophi lic

| ubri cat i ng asoatinigprEg. 2088 q Thi didExenit idiced Emssdi hent jner surfgg 7

is a cross-sectional view show ng the sheath for introducer

20 and the

dilator 30 iaPat hé ihtt pbdaterdigssent?sLire 6f acd Khe o= OMeRpEP ety erbbditrent .

[ 0089]

The introducer assenbly 10 is constituted such that the

dil at or 30 ascam«lnbatedebutly 11 ¢'hilABdrtt 8dPORF birgh t e REhdRBALAPF gFement

i ntroducer

20 of the first exenplified enbodi nent and the distal end 33 of

the dil ator 130t profetddiflisin PhetshearRcbrstd H6rtibh- 50. In this

i ntroducer

assenbly 10, at least a portion of the inner surface 50a of the

sheath distdl’%86ftion 50 and a portion of the outer surface 30b of the

dilator 30 are attached to each other through the hydrophobic coatiqgl71
In the drawi ng, the 3H&dth GrstaFrpotiGor2V 1S further provided with the

hydrophobic coating 72 having a friction coefficient lower than the
friction coefficient of the hydrophilic lubricating coating 73
during the dry period thereof, on the outer surface 50b of the sheath
distal portion 50. The hydrophilic coating has a poor sliding
property under a dry condition, but by providing the hydrophobic
coating 72 on the outer surface 50b of the sheath distal portion 50,
it is possible to lower the insertion resistance of the sheath for
introducer 220 when inserting 1t from the skin into the blood vessel.
When the sheath for introducer 220 is pulled out after its insertion
it into the blood vessel, the hydrophilic coating becomes wet by the
blood and exerts lubricity, so that it is possible to pull it out
smoothly.

[0086]

In this manner, according to the sheath for introducer 220 of
the second exemplified embodiment, even in a case in which the inner
diameter ®a of the sheath distal portion 50 is formed to become
gradually smaller toward the distal side, it is possible to achieve

improvement in the slidability of the elongated body such as a
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50 and the dilator 30 are attached to each other at the portion indicated
by a reference nuneral A [0090] By attaching the sheath dista
portion 50 and the dilator 30 to each other, a turnup of the sheath distal
portion 50 is suppressed when the sheath for introducer 20 is inserted from
the skin into the bl ood vessel, whereby it is possible to insert the sheath
for introducer 20 snoothly. [0091] There is no limtation for the
regi on at whradhethe ppherurshefraees 504 6F Phes Shieatth diBtale podticsacs0iand
the outer surface 30b of the dilator 30 are attached to each other, but
froma vi ew Poientieh msppresss wyea wifaiup BTy ehedishHeat dt dihstlat 9 iporingont 50,
it is preferable to performthe attachnent at the position which nears the
di stal end sitevss FRIF%Hs possi ble. [0092] It is possible for the
hydr ophobi ¢ coating 71 to be fornmed by a reactive-curing coating material,
for exanpl e F¥8cdtive-curing silicone. In this case, it is desirable for the

hydr ophobi ¢ coating 71 to be fornmed by reactively curing t he coati ng
material in a stat®3r Mhiedbenkldil afgrr30 e S HErtettt hitotigiethe—eat h
for introducer 20. This is because, according to such an_introducer
assenmbly 10,597 tPe €SBl eP? o SIPniFHArb ULy SRE7 1Y J36E=1 dr Heltiicon  Bf 2 the
hydr ophobi ¢ coating 71 and attachpnent between the inner surface 50a of the

sheat h di st dI*pdPtT'dh S0 aneft Rer btit’er® st f4&d°30p Bf- thgre 10 which the

hydrophobic coating 72 lies over the hydrophilic lubricating coating
73. This is because it is possible to insert the sheath for introducer
220 smoothly and it is also possible to suppress peeling of the
hydrophilic lubricating coating 73.

[0088]

(Third Exemplified Embodiment)

FIG. 7 is a cross-sectional view showing the sheath for
introducer 20 and the dilator 30 in the introducer assembly 10 of
a third exemplified embodiment.

[0089]

The introducer assembly 10 is constituted such that the dilator
30 as an elongated body is inserted through the sheath for introducer
20 of the first exemplified embodiment and the distal end 33 of the
dilator 30 projects from the sheath distal portion 50. In this
introducer assembly 10, at least a portion of the inner surface 50a
of the sheath distal portion 50 and a portion of the outer surface
30b of the dilator 30 are attached to each other through the

hydrophobic coating 71. In the drawing, the sheath distal portion



dilator 30 through this hydrophobic coating 71 and it is possible to
achieve sinplification of the manufacturing process. [0093] Furt her,
by form ng the hydrophobic coatings 71, 72 on the inner surface 50a and the
outer surface 50b of the sheath distal portion 50 fromthe curing reactive
silicone, the hydrophobic coatings 71, 72 thenselves cure, and the sheath
di stal portion 50 cures, which nakes it possible to suppress a turnup of
the sheath di%taakd pbet o BT ePenrfurthethed G094pch other |at tthe Parkoducer
assenbly 10, it is desirable for the force, by which the sheath for

i ntroducer 2@dardteherydid aederadcaremartached to each other, to be smaller
than the force which acts on the attachnent region when the dilator 30 is
pul | ed out fPOMthe sheath for introducer 20. [0095] This is
because, by configuring the attachnent region to be a breakable, it is
possi bl e to deal Bii #tH-ahé P nErdodlicer adsdrtl §o1b whidlle2Aai HtaidhilAgesi 4 | ar

feelings felt until now, which does not give unconfortable feelings to the
oper at or . to each other, a turnup of the sheath distal portion 50 is suppressed

when the sheath for introducer 20 is inserted from the skin into the
blood wvessel, whereby it 1is possible to insert the sheath for
introducer 20 smoothly.

[0091]

There is no limitation for the region at which the inner surface
50a of the sheath distal portion 50 and the outer surface 30b of the
dilator 30 are attached to each other, but from a view point of
suppressing a turnup of the sheath distal portion 50, it is preferable
to perform the attachment at the position which nears the distal end
side as much as possible.

[0092]

It is possible for the hydrophobic coating 71 to be formed by
a reactive-curing coating material, for example reactive-curing
silicone. In this case, it is desirable for the hydrophobic coating
71 to be formed by reactively curing the coating material in a state
in which the dilator 30 is inserted through the sheath for introducer
20. This 1is because, according to such an introducer assembly 10,
it 1is possible to simultaneously carry out formation of the
hydrophobic coating 71 and attachment between the inner surface 50a

of the sheath distal portion 50 and the outer surface 30b of the
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[ 0096] The introducer assenbly 10 nmakes it possible to attach the
sheath for introducer 20 and the dilator 30 to each other by reactively
curing a coating material depending on the heat at the tinme of gas
sterilization. [0097] This is because, according to such an

i ntroducer assenbly 10, it is possible to sinmultaneously carry out
formati on of the hydrophobic coating 71 and attachnent of the sheath for
i ntroducer 20 lafndrthe tdircavbrtiBe todeartrvitchepathrdughanfi st iydpephobic
coating 71 in a packed state at the tine of FOG sterilization, whereby it
i s possi bl e tco 2abhfeves wicAplfi ettt of 6he thenyfastbacturiinyspfocess. [0098]
(Fourth Exenplified Enbodi nent) FIG 8 is a cross-sectional view
showi ng a sh@&PRIfor introducer 320 of a fourth exenplified enbodi nent.

[ 0099]
Further, by forming the hydrophobic coatings 71, 72 on the inner

surface 50a and the outer surface 50b of the sheath distal portion
50 from the curing reactive silicone, the hydrophobic coatings 71,
72 themselves cure, and the sheath distal portion 50 cures, which
makes it possible to suppress a turnup of the sheath distal portion
50 even further.

[0094]

In the introducer assembly 10, it is desirable for the force,
by which the sheath for introducer 20 and the dilator 30 are attached
to each other, to be smaller than the force which acts on the
attachment region when the dilator 30 is pulled out from the sheath
for introducer 20.

[0095]

This is because, by configuring the attachment region to be a
breakable, it is possible to deal with the introducer assembly 10
while maintaining similar feelings felt until now, which does not
give uncomfortable feelings to the operator.

[0096]

The introducer assembly 10 makes it possible to attach the
sheath for introducer 20 and the dilator 30 to each other by reactively
curing a coating material depending on the heat at the time of gas

sterilization.
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Wth respect to the sheath for introducers 20, 120, 220 nentioned above,
the inner diameter Ca of the sheath distal portion 50 is fornmed to becone
gradually smaller toward the distal side and on the inner surface 50a of

t he sheath distal portion 50, and there is formed the hydrophobic coating
71 having a friction coefficient |ower than the friction coefficient of the
sheath tube 21. It is possible to lower the sliding resistance of the inner
surface 50a BWodovi di ng the hydrophobic coating 71, so that it becones
possi ble to achieve reduction in sliding resistance even if the contact
area with respectht® itsheeeatdrot eccordirie thikech aeredsesucpo1pGlenbly 10,
Then, as for the sheath for introducer 320 of the fourth exenplified
enbodi ment , itthete Psselpleoyed &aleehfdparatyoraraywsivéh fametitarercidi difet er
of the sheath distal portion 50 is fornmed with uniformsize w thout

di anet er redWEEPBACPIH creFBd of! Phf S tagpERENT thet PO ER texENPIPFF g cer
enbodi nent is different fromthe first to third exenplified enbodi nents.
[0101] 20 ppf frpp &t idettar|=0 53 SOVt Fraue thhe hyRERIPHIST CPAt Y Sucer
320 accordinq to the fourth exenplified enbodinent is forped by a sheath
tube 321 (cOrr &8pdrifiaf§ct 353 o @tarPrrensesr PLpFdvited "o £ At 2 Thol"P6RFpbIrit’ on
321a through which the el ongated body such as a catheter is freel
insertable.lfh%P%ﬁﬁQ&FH“T8FhFﬁ??SdﬂE%$%%ﬁﬂ§lP§‘ﬁ?BO?&E@”&FFFP{%ﬂQ Eﬁ%%ﬁﬁf'

di stal portiagn 50 (corresponding to distal portion) and the sheath nain
body 60 (coﬂpggﬁbnding to main body portion). The sheath distal portion 50

i ncludes a taper, portion. 5l i ch tape and a straight portion 52 which
ext ends appr'6XPhH é??mpﬁl%é?ﬁﬂ#%(xﬂfgﬁgfhe axial line. [0102]

FIG. 8 is a cross—-sectional view showing a sheath for introducer
320 of a fourth exemplified embodiment.

[0099]

With respect to the sheath for introducers 20, 120, 220
mentioned above, the inner diameter ®a of the sheath distal portion
50 is formed to become gradually smaller toward the distal side and
on the inner surface 50a of the sheath distal portion 50, and there
is formed the hydrophobic coating 71 having a friction coefficient
lower than the friction coefficient of the sheath tube 21. It is
possible to lower the sliding resistance of the inner surface 50a
by providing the hydrophobic coating 71, so that it becomes possible
to achieve reduction in sliding resistance even i1f the contact area
with respect to the catheter or the like increases.

[0100]
Then, as for the sheath for introducer 320 of the fourth

exemplified embodiment, there is employed a configuration in which



As for the sheath for introducer 320, the inner diameter of the sheath
distal portion 50 is not reduced and is formed uniformy as the inner

di aneter (Da. Also the inner dianeter of the sheath main body 60 is forned
uniformy as the inner dianmeter (Da. The sheath for introducer 320 is
further provided, on the inner surface 50a of the sheath distal portion 50,
with the hydrophobic coating 71 having a friction coefficient |ower than
the frictiortheoehfi¢cidinmegbrthie tdiseabdr tiulvd s821 . pantichi §0f purfidymeRenptii f i ed
enbodi ment, there is provided the hydrophobic coating 71 over the whol e

| engt hs of the foirmnerzswitacet s0anefetr heedhigarh - disttalrmporfi©n s5esand-t he
inner surface 60a of the sheath nmain body 60. [0103 ] Wth respect
to an aspectthien fahieh trere iFseprovicdéasnbnia e fdarent stirfacec66brshet h
mai n body 60, the hydrophilic |ubricating coating 73; an aspect in which
there is prdﬁﬂdédeX%Wp%ﬁéeéu?@?o%wﬁﬁﬁée 50b of the sheath distal portion
50, the hydrophobic coating 72 having a friction coefficient |ower than the
friction coeffli’éfent of the hydrophilic lubricating coating 73 during the
dry period thereof; an aspect of the constituent materials of the sheath
tube 321; an aspebt"@F fReAEbnsei tEHt ‘At Eri alsteF SPRe PRydiopRoBPEICeT
coatings 71, 72; and an aspect of the constituent materials of the

| ubri cat i ng JC3atF Ay 739 Fﬂé?“éF@U§Fﬁ1?ﬁ?“?ﬁfﬁﬁ8§§“§§ﬁpﬁpﬁeﬂsﬁﬁ”?ﬁg PY st

exenplified embodi ment. or the manufacturing procedure of the sheath
For Tt r 0ducGros00i i 374 SIS o0 har GHBY MTREETPRL] Her FTirse wEbs =

exenplified. enbodi nent. exce a ect ich._a st ai. ght - sha cored bar
i's imrjlserted Wﬁ&%gﬁo{%o%kﬁfp&tah t?‘ﬁ %Z‘ih]s{]%%%aetlopﬁg g ?d%l anet et° f the
sheath tube 3 S not ced when rr th sha e- lic on,
process on tﬁg%gh%ﬁi}F ;V 68???%9gi§0 %F Tath oY CCOr ?ng ?gd

sheath for |ntrogg ert§%: f tﬁg}dou%tpgﬁx li.fi ed enbodi

W.1 eoshe 1é6n .50. ['Correspon ll’l%’to ?1sdtab
possible to Pachieve |nprovenen abi'l'ity of the el ongate ody

sueh gglaug;%tfgg%t or) even i case. of forping Lhe J,aner, diAet et gLifhe,gheath

portion). The sheath distal portion 50 includes a taper portion 51
which tapers and a straight portion 52 which extends approximately
in parallel with the axial line.

[0102]

As for the sheath for introducer 320, the inner diameter of the
sheath distal portion 50 is not reduced and is formed uniformly as
the inner diameter ®a. Also the inner diameter of the sheath main
body 60 is formed uniformly as the inner diameter ®a. The sheath for
introducer 320 is further provided, on the inner surface 50a of the
sheath distal portion 50, with the hydrophobic coating 71 having a
friction coefficient lower than the friction coefficient of the
sheath tube 321. In this fourth exemplified embodiment, there is

provided the hydrophobic coating 71 over the whole lengths of the
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Furthernore, according to the sheath for introducer 320, it is possible to
achi eve reduction in insertion resistance even under a dry condition at the
begi nni ng of the use thereof. [0105] As mentioned above, the
sheat hs for introducer 20, 120, 220, 320 and the introducer assenbly 10 of
the present invention were expl ai ned based on the exenplified enbodi nents
shown in the drawi ngs, but the present invention is not to be limted by

t hese aspectsnersggRce 50a of FHor slexaples tdlnpar tdase § anavhhe AnnedactFare i n
the sliding resistance of the inner surface 50a in the sheath distal
portion 50 i®a ofbehauitfarhavhievedly i0-i s enough if the inner dianmeter Qa
of the sheath distal portion 50 is forned to becone gradually smaller
toward the di%t°gll side and only the hydrophobic coating 71 having a
friction coefficient lower than the friction coefficient of the sheath tube
21 is formed onl Y1bn T9%@Sichine? JurFAEET 500 VOf Chhe SifeafhrEPStdd pert tion 50.
[ 0107] Al'so, in a case in which reduction in the penetration

resi stance ofMHReSHUEE §W?ﬁ§@étBGﬁﬂﬂthﬁéegheéf?lWﬁ@§?§hlgﬁ?ﬂp8ﬁ15®t}%9to
be mainly achieved, it is enough if the hydrophilic lubricating coating 73
i s provi ded GRtERE 0it¥Er 2SR TacR Y6OB" fh et fid Ssheat R /it Bodg por EFeRP 60 and
t he hydrophaobic coating 72 having a friction coefficient |ower than the
friction coefPih Eft SBF2the - Al BPhi 19> Y ubPt G4 T W Tost Fof 79 dulrF e he
dry period thereof. is forned on the outer surface 50b of _{he sheath distal

portion 50. 4 AERTEE&8E" L e Hy dPBBhobi®: 85t T g 0f "t fie® e SuPf ad 50a

in the Shea%@dggggfirpqukggaégx;%ogggnéryy %B§E§§QE§fdry period thereof;
an aspect of the constituent materials of the sheath tube 321; an
aspect of the constituent materials of the hydrophobic coatings 71,
72; and an aspect of the constituent materials of the lubricating
coating 73, they are similar to those explained in the first
exemplified embodiment. As for the manufacturing procedure of the
sheath for introducer 320, it is similar to that explained in the
first exemplified embodiment except an aspect 1in which a
straight-shape cored bar is inserted through the sheath tube 321 such
that the inner diameter of the sheath tube 321 is not reduced when
carrying out the shape-application process on the sheath distal
portion 50.
[0104]

According to the sheath for introducer 320 of the fourth

exenplified embodiment, it is possible to achieve improvement in the
slidability of the elongated body such as a catheter even in case

of forming the inner diameter of the sheath tube 321 uniformly.
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[0108] The present application is based on the Japanese Patent
Application No. 2011-133601, which was filed in the Japanese Patent O fice
on June 15, 2011 and the disclosed content thereof is herein referenced and
i ncorporated as the entire content. Explanation of Reference Synmbols [0109]
10: introducer assenbly, 20, 120, 220: sheath for introducer, 21: sheath

tube (tubul ar nenber), 2la: holl ow portion,
Furthermore, according to the sheath for introducer 320, it 1is

possible to achieve reduction in insertion resistance even under a
dry condition at the beginning of the use thereof.
[0105]

As mentioned above, the sheaths for introducer 20, 120, 220,
320 and the introducer assembly 10 of the present invention were
explained based on the exemplified embodiments shown in the drawings,
but the present invention is not to be limited by these aspects.
[0106]

For example, in a case in which reduction in the sliding
resistance of the inner surface 50a in the sheath distal portion 50
is to be mainly achieved, it is enough if the inner diameter ®a of
the sheath distal portion 50 is formed to become gradually smaller
toward the distal side and only the hydrophobic coating 71 having
a friction coefficient lower than the friction coefficient of the
sheath tube 21 is formed only on the inner surface 50a of the sheath
distal portion 50.

[0107]

Also, in a case in which reduction in the penetration resistance
of the outer surface 50b in the sheath distal portion 50 is to be
mainly achieved, it is enough if the hydrophilic lubricating coating
73 is provided on the outer surface 60b of the sheathmainbody portion
60 and the hydrophobic coating 72 having a friction coefficient lower
than the friction coefficient of the hydrophilic lubricating coating

73 during the dry period thereof is formed on the outer surface 50b
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30: dilator, 30b:
di stal portion (distal
portion, 50b: outer

outer surface of dilator, 33: distal end, 50: sheath

portion), 50a: inner surface of sheath distal

surface of sheath distal portion, 60: sheath nain body

portion (main body portion), 60a: inner surface of sheath nmain body
60b: outer surface of sheath main body portion,

portion,

of the sheath distal portion 50. In this case, the hydrophobic coating

of the inner surface 50a in the sheath distal portion 50 is not

indispensable.

[0108]

The present application is based on the Japanese Patent

Application No. 2011-133601, which was filed in the Japanese Patent

Office on June 15, 2011 and the disclosed content thereof is herein

referenced and incorporated as the entire content.

Explanation of Reference Symbols

[0109]

10:
20,

21:

2la:

30:

30b:

33:

50a:

50b:

60:

60a:

60b:

introducer assembly,

120, 220: sheath for introducer,

sheath tube (tubular member),

hollow portion,

dilator,

outer

distal

sheath

inner

outer

sheath

inner

outer

surface of dilator,

end,

distal portion (distal portion),
surface of sheath distal portion,
surface of sheath distal portion,
main body portion (main body portion),
surface of sheath main body portion,

surface of sheath main body portion,
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71, 72, 75: hydrophobic coating, 73, 74: lubricating coating of
hydrophilic, 73a: coating in which lubricity is deactivated, 321: sheath
tube (tubul ar menber) 321a: hollow portion (Da: inner dianmeter of sheath
di stal portion. dains 1. A sheath for introducer, which is forned
froma tubul ar nenber provided with a hollow portion through which an

el ongated body is freely insertable, and which includes a distal portion
and a mai n body 7por 1 ohvydshehephc coating,

73, 74: lubricating coating of hydrophilic,
73a: coating in which lubricity is deactivated,
321: sheath tube (tubular member)

321a: hollow portion

da: inner diameter of sheath distal portion.
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the inner dianeter of the distal portion is formed to beconme gradually

smal ler toward the distal side, and on the inner surface of the
distal portion, there is provided a hydrophobic coating having a friction
coefficient |lower than the friction coefficient of the tubular menber.

2. The sheath for introducer according to claim1, wherein the hydrophobic
coating is further provided on the outer surface of the distal portion.

3. A sheath for introducer, which is formed froma tubul ar menber provided
with a hollow portion through which an el ongated body is freely insertable,
and whi ch includes a distal portion an&laimnain body portion, wherein

there is provided a hydrophilic lubricating coating on the outer surface of
the mai n body poftiforheadhdior introdygerhehgahdrs Surfade fe fRe Bishanrcer
portion, there is provided a hydrophobic coating having a friction

coef fi ci ent drowered harFht hehe i@t Pont EvRfTITOVERt Vib Ch RE AYRGPIFA Pedy 1s

| ubricating coating durin% the dry Eeriod t her eof . ,
freely insertable, and which includes a distal portion and a main

body portion, wherein

the inner diameter of the distal portion is formed to become
gradually smaller toward the distal side, and

on the inner surface of the distal portion, there is provided
a hydrophobic coating having a friction coefficient lower than the

friction coefficient of the tubular member.

2. The sheath for introducer according to claim 1, wherein the
hydrophobic coating is further provided on the outer surface of the

distal portion.

3. A sheath for introducer, which is formed from a tubular member
provided with a hollow portion through which an elongated body is
freely insertable, and which includes a distal portion and a main
body portion, wherein

there is provided a hydrophilic lubricating coating on the outer
surface of the main body portion, and

on the outer surface of the distal portion, there is provided
a hydrophobic coating having a friction coefficient lower than the

friction coefficient of the hydrophilic lubricating coating during
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4. The sheath for introducer according to claim3, wherein at the boundary
portion between the distal portion and the nmain body portion, the

hydr ophobi ¢ coating |ies over the hydrophilic lubricating coating.

5. The sheath for introducer according to claim4, wherein when swelling by
absor bi ng bl ood, the hydrophilic lubricating coating has a dianeter

approxi mately equal to or %{eater than the outer dianeter of the

hydr ophobi ¢ dHatdpgreriod thegeofn jntroducer assembly formed by inserting a
dilator as the el ongated body through the sheath for introducer according
toclaiml1 or claim2 and by projecting a distal end of the dilator from
the distal portion of the sheath for introducer, wherein at least a
portion of the ifdnef’S§Prate GF fRET S 2poridion 6f THdTsheattrieon at

i ntroducer and a portion of the outer surface of the dilator are attached

t hrough t he HdPEPROBI € POoat PRgRetreen they diphali meridicepdasiemsiy Lody
according to claim®6, wherein the hydrophobic coating is fornmed froma
reacti ve- curiSig *€Bat i My nﬁ¥%¥?9ﬂ?blé%dc? S medSby TEAct PVl yYEGPPRG the
coating nat%rEgL ip.a state of inserting the dilator through the sheath for
i ntroducer. TUPTIEAIE SRRk IPHe r oducer assenbly according to claim 6,
wherein the attaching force between the sheath for introducer and the
dilator is snmaller than the force which acts on the attachnent regi on when
the dilator is pulled gut fromthe sheath for j.ntroducer. 9. The

i ntroducer asse fyT% gcsgrbera |hngO]f 6ngﬁ<§/d%cneer %?C%ﬁdalinﬁst%c 348, AT SR THE
sheath for intr . i,l.ator_ ar ttached .to each other .b
reactively éﬂ%ﬁ%%“?%%E%%§€%E§g%%€§§iéﬁgdgﬁgﬁéﬁhgl%%u?ﬁéfiﬁﬁﬁg%ﬁa%ﬁﬁ§??%na<ﬁ
gas sterili %@&iéM%ter‘approximately'equal to or greater than the outer diameter

of the hydrophcbic coating.

6. An introducer assembly formed by inserting a dilator as the
elongated body through the sheath for introducer according to claim
1 or claim 2 and by projecting a distal end of the dilator from the
distal portion of the sheath for introducer, wherein

at least a portion of the inner surface of the distal portion
of the sheath for introducer and a portion of the outer surface of

the dilator are attached through the hydrophobic coating.

7. The introducer assembly according to claim 6, wherein the
hydrophobic coating is formed from a reactive-curing coating
material, and is formed by reactively curing the coating material

in a state of inserting the dilator through the sheath for introducer.
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8. The introducer assembly according to claim 6, wherein the
attaching force between the sheath for introducer and the dilator
1s smaller than the force which acts on the attachment region when

the dilator is pulled out from the sheath for introducer.

9. The introducer assembly according to any one of claims 6 to
8, wherein the sheath for introducer and the dilator are attached
to each other by reactively curing the coating material depending

on the heat at the time of gas sterilization.
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