Descri ption
Title of I nvention

SHEATH FOR | NTRODUCER AND | NTRODUCER ASSEMBLY

Technical Field
[ 0001]
The present invention relate to a sheath for introducer, and

an introducer assenbly.

Backgr ound
[ 0002]

Inrecent years, inanedical treatnent, there have been carri ed
out various fornms of medical treatnments and checkups by using an
el ongated hollow & tubular nedical instrunment referred to as a
cat heter. As such a nedi cal treatnment nethod, there exists a nethod
of admi nistering nedicinedirectlyintoatarget |esionbyutilizing
t he el ongat ed property of the cat het er, a met hod of pushi ng &w deni ng
and openi ng a st enosi s regi on i nsi de a body-cavity by usi ng a cat het er
equi pped with a balloon, which spreads by pressurization, at the
di stal endthereof, anmethod of shavi ng of f and openi hgatarget | esion
by using a catheter equipped with a cutter at the distal portion
t hereof , conversely, a nmethod of applying a filler and closing an
aneurysm a bl eedi ng pl ace or a feedi ng vessel by using a catheter,
or the like. Also, there exists a nedical treatnent nethod i n whi ch

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



opened state, a tube-shaped stent constituted to be in the shape of
net for the side surface thereof is enbedded and i ndwell ed inside
a body-cavity by using a catheter, or thelike. Further, there exists
a nethod of sucking a liquid which has becone excessive for the
i nternal body, or the Ilike.
[ 0003]

In case of carrying out a nedical treatnent & checkup or the
li ke by using a catheter, generally, a sheath for introducer is
introduced into a sticking region forned in an armor a |l eg by using
a catheter introducer and a catheter or the Iike is percutaneously
inserted into a di seased region such as a bl ood vessel or the |ike
t hrough a lunen of the sheath for introducer.
[ 0004]

The sheath for introducer is formed froma sheath tube which
i s atubul ar menber provided with a hol I ow portion through which an
el ongat ed body such as a catheter is freely insertabl e (see Patent
Document 1 and 2). In the Patent Docunment 1, there is described a
configurationof providingahydrophiliccoatingontheinner surface
of a sheath for introducer in order toreduce slidingresistance when
inserting an el ongated body such as a catheter through the sheath
for introducer. Also, in the Patent Docunment 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

Docunent 2, there is descri bed a sheath for i ntroducer i n which the



i nner dianeter at the distal portion thereof is forned to becone
gradually smaller toward the distal side (see FIG 4 of Patent

Document 2).

Prior Art Docunent
Pat ent Docunent
[ 0005]
Pat ent Docunent 1:
Japanese Unexam ned PCT Patent Publication No. 2003-510134
Pat ent Docunent 2:

Japanese Unexam ned Patent Publication No. 2002-291902

Summary of | nvention
Techni cal Probl ens
[ 0006]

Wien the inner dianeter of the distal portion is fornmed
gradual ly in smal |l er size toward the di stal side as describedinthe
Pat ent Docunent 2, sliding resistance between the inner surface of
t he di stal portion and el ongat ed body such as a cat het er becones | ar ge
and there occurs a phenonmenon that slidability of the catheter or
the like lowers. In order to inprove such a situation, it is
concei vabl e, as described in the Patent Document 1, that there is
provi ded a hydrophilic coating on the inner surface of the sheath
for introducer. However, the heat at the tinme of carrying out a

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



assenbly acts excessively, and there occurs a phenonenon that the
hydrophilic coating will peel, will deconpose, wi |l degrade or the
i ke. Consequently, the slidingresistance betweentheinner surface
of the distal portion and t he el ongat ed body such as a cat heter does
not | ower substantially and there is such a problemthat it is not
possi bl e to achieve i nprovenent in the slidability of the catheter
or the I|ike.
[ 0007]

Al so, when pulling out the sheath for introducer after being
i nserted insidethe blood vessel inacaseinwhichthereis provided
hydrophilic coati ng onthe outer surface of the sheath for i ntroducer
as described in the Patent Docunment 2, the hydrophilic coating
al ready becane wet caused by the bl ood, lubricity thereof occurs and
it beconmes a situation in which the friction resistance is small.
Consequently, it is possible to pull out the sheath for introducer
snoot hly. However, at the beginning of the use of the sheath for
i ntroducer, the hydrophilic coatingis under adry condition, sothat
the sliding property is bad and the friction resistance thereof is
| arge. Consequently, when inserting it fromthe skin toward the
i nsi de of the bl ood vessel, thereis such aproblemthat theinsertion
resi stance of the sheath for introducer is |arge.
[ 0008]

Consequently, the present invention is addressed to provide a
sheath for introducer in which inprovenent inthe slidability of an

el ongat ed body such as a catheter or the like is achieved even in



case of formng the inner dianeter of the distal portion so as to
becone gradually smaller toward the distal side.
[ 0009]

Al so, the present invention is also addressed to provide a
sheath for introducer in which reductionininsertionresistanceis
achi eved even under a dry condition at the beginning of the use
t her eof .

[0010]

Further, the present invention is addressed to provide an
i ntroducer assenbly i n whi ch wheninserting asheath for introducer,
it is possible to insert the sheath for introducer snoothly by

suppressing a turnup of the distal portion.

Techni cal Sol ution
[0011]

One aspect of the present invention for achieving the
abovenenti oned object lies in a sheath for introducer, which is
formed froma tubul ar menber provided with a hollow portion through
whi ch an el ongated body is freely insertable, and which includes a
di stal portion and a nmai n body portion, wherein the i nner dianeter
of the distal portionis formed to becone gradually smaller toward
t he di stal side, and ontheinner surface of the distal portion, there
i s provi ded a hydrophobi c coating havingafrictioncoefficient |ower
than the friction coefficient of the tubular menber.

[ 0012]



Anot her aspect of the present invention for achieving the
abovenenti oned object lies in a sheath for introducer, which is
formed froma tubul ar menber provided with a hollow portion through
whi ch an el ongated body is freely insertable, and which includes a
di stal 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 distal portion, there is
provi ded a hydrophobi c coating having a friction coefficient |ower
thanthe frictioncoefficient of the hydrophilic |ubricatingcoating

during the dry period thereof.

[0013]
Still another aspect of the present invention for achi evingthe
abovenenti oned object lies in an introducer assenbly formed by

inserting a dilator as the el ongated body through the sheath for
i ntroducer described above and by projecting a distal end of the
dilator fromthe distal portion of the sheath for introducer. Then,
at |l east a portion of the inner surface of the distal portion of the
sheat h for i ntroducer and a porti on of the outer surface of thedil ator

are attached through the hydrophobic coating.

Advant ageous Eff ect
[ 0014]

According to the present invention, the inner dianmeter of the
distal portion is formed to becone gradually smaller toward the

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



i s provided with a hydrophobi c coating having afriction coefficient

lower than the friction coefficient of the tubular nenber.

Consequently, evenincase of form ngtheinner di aneter of the distal

portion gradually smaller toward the distal side, it is possibleto
provide a sheath for introducer in which inprovenent in the
slidability of an el ongated body such as a catheter or the like is
achi eved.

[ 0015]

It is preferable for the outer surface of the distal portion
to be further provided with a hydrophobic coating. In this case, it
i s possible to achieve reductionininsertion resistance even under
a dry condition at the begi nning of the use thereof.

[0016]

According to the present invention, there is provided with a
hydrophilic | ubricating coatingonthe outer surface of the mai n 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 [ubricating
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
resi stance i s achieved.

[0017]
It is preferable for the hydrophobic coating to cover the upper

portion of the hydrophilic lubricating coating at the boundary



portion between the di stal portion andthe mai n body portion. Inthis
case, when inserting the sheath for introducer fromthe skin into
t he i nsi de of the bl ood vessel, it never happens that the sheath gets
stuck on the end surface of the hydrophilic [ubricating coating at
t he boundary portion. Consequently, it is possible to insert the
sheat h for i ntroducer snoothly andit i s possibleto suppress peeling
of the hydrophilic lubricating coating.

[0018]

When absorbing the blood and swelling, it is preferable for the
hydrophilic lubricating coating to get a dianeter approxinmately
equal toor greater thanthe outer di ameter of the hydrophobi c coati ng.
In this case, when pulling out the sheath for introducer fromthe
bl ood vessel, there does not occur a step at the overl appi ng portion
in which the hydrophobic coating overlaps the hydrophilic
| ubricating coating. Consequently, the resistance of the surface of
t he sheath for introducer with respect to the bl ood vessel and the
ski n does not becone surplus andit is possibletopull out the sheath
for introducer smoothly owing to both the coatings.

[0019]

According to the present invention, there is enployed a
constitutionin which at | east a portion of the inner surface of the
di stal portion of the sheath for introducer and a portion of the outer
surface of thedilator are attached t o each ot her t hrough hydr ophobi c
coating. Inthisintroducer assenbly, by attachi ngthe distal portion

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



possi bl e to suppress a turnup of the distal portion when inserting
the sheath for introducer and to insert the sheath for introducer
snoot hl y.

[ 0020]

It is preferable for the hydrophobic coating to be formed from
a reactive-curing coating material and to be fornmed by reactively
curingthe coating material inastateinwiichthedilator is passed
t hrough the sheath for introducer. In this case, it is possible to
carry out the formati on of the hydrophobi c coating and t he attachnent
bet ween t he i nner surface of the distal portion and the outer surface
of the dilator through this hydrophobic coating sinmultaneously, and
it is possible to achieve sinplification of the mnufacturing
process.

[ 0021]

It ispreferablefor theforce by whichthesheathfor introducer
and the dilator are attached to be smaller than the force which acts
ontheattachnent regionwhenthedilator ispulledout fromthe sheath
for introducer. Inthis case, by enpl oying a configuration in which
the attachnent regionis breakable in conjunctionw ththe operation
of pulling out the dilator, it is possible to handle the introducer
assenbly whilermaintainingsimlar feelingas heretoforeandit never
brings unconfortable feeling to the user.

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

dilator by reactively curing the coating materi al dependi ng on heat



at the time of gas sterilization. In this case, it is possible to
carry out the formati on of the hydrophobi c coati ng and t he attachnent
between the sheath for introducer and the dilator through this
hydr ophobi c coating i n a packed state sinultaneously at the tinme of
gas sterilization, and it is possible to achieve sinplification of

t he manufacturing process.

[0023]

Still other objects, features and characteristics of the
present invention will beconme clear by referring to preferable
exenplified enbodinents 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 enbodinment of the present
invention is packaged inside a packaging film

FIG 2 is a plan view showi ng in an expl oded manner a sheath
for introducer and a dilator of an introducer assenbly;

FIG 3is across-sectional viewshow ng a sheath for introducer
of a first exenplified enbodi nent;

FIG 4Ais across-sectional viewshow ngin an enl arged manner
a portion surrounded by a dashed-dotted line and applied with a
reference nuneral 4Ain FIG 3;

FIGS. 4Bis across-sectional viewequi valent toFI G 4Ashow ng
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a state after a sheath for introducer is inserted inside a blood
vessel ;

FIG 5is across-sectional viewshow ng a sheath for i ntroducer
of an inmproved & nodified exanple of the first exenplified
enbodi ment ;

FIG 6is across-sectional viewshowi ng a sheath for introducer
of a second exenplified enbodi nent;

FIG 7is across-sectional viewshow ng a sheath for introducer
and a dilator in an introducer assenbly of a third exenplified
enbodi ment; and

FIG 8is across-sectional viewshow ng asheath for introducer

of a fourth exenplified enbodi nent.

Description of the Preferred Enbolinents
[ 0025]

Hereinafter, with reference to the attached draw ngs, an
exenplified enbodi nent of the present invention will be expl ai ned.
Note that, in explanations of the drawi ngs, the sanme el enents wil |
be gi venthe sanereference nuneral s, andrepetitive explanationw ||
beonmtted. Al so, thereisacaseinwhichthesizeratioof adraw ng
i s exaggerated for conveni ence of explanation and it is different
fromthe actual ratio.

[ 0026]
(First Exenplified Enbodi nment)

An introducer assenbly 10 is a device for securing an access

11



route to the inside of a body-cavity. Note that in the follow ng
expl anati on, the hand-side operation unit side of the device is
referred to as "proxi mal side", and the side to beinsertedintothe
inside of the body-cavity is referred to as "distal side".

[0027]

FIG 1is a plan view showing a state in which the introducer
assenbly 10 relating to an exenplified enbodi mrent of the present
invention is packaged inside a packaging film40, and FIG 2 is a
pl an vi ew showi ng i n an expl oded manner a sheath 20 for introducer
and a dilator 30 of the introducer assenbly 10.

[ 0028]

When roughly explained withreferenceto FIG 1 and FIG 2, the
i ntroducer assenbly 10 i ncl udes the sheath for i ntroducer 20 and t he
dilator 30. Inthisexenplifiedenbodi nent, the sheathfor introducer
20 and the dilator 30 are i ntegrated beforehand and packaged i nsi de
t he packaging fil m40. The sheath for introducer 20 is provided with
a sheath tube 21, a sheath hub 22 attached to the proxi mal side of
t he sheat h t ube 21, and a honost asi s val ve 23 attached t o t he pr oxi nmal
si de of the sheath hub 22. The dilator 30 is provided with a dil ator
tube 31 and a dilator hub 32 attached to the proximal side of the
dilator tube 31. Hereinafter, the introducer assenbly 10 will be
described in detail.

[ 0029]
The sheath for i ntroducer 20i sindwel | edinsidethebody-cavity

andisasheathfor beingintroducedintotheinsideof thebody-cavity,
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wi th an el ongat ed body such as a catheter, a guide wire, an enbol us
obj ect or thelike beinginsertedtherethroughintheinsidethereof.
[ 0030]

The sheath tube 21 i s introduced percutaneously intotheinside
of the body-cavity.
[ 0031]

As the constituent material of the sheathtube 21, it i s possible
to use, for exanple, a polynmer material such as a polyolefin (e.g.
pol yet hyl ene, pol ypr opyl ene, pol ybut ene, et hyl ene- propyl ene
copol ynmer, et hyl ene-vi nyl acetate copol ynmer, ionomer, a m xture of
two kinds or nore of these, or the like), polyolefin elastoner, a
cross-1linked body of polyolefin, polyvinyl chloride, polyanm de,
pol yam de el ast oner, pol yester, pol yester el astoner, pol yuret hane,
pol yur et hane el astoner, fluororesin, polycarbonate, polystyrene,
pol yacet al , pol yi m de, pol yetheri m deor thelike, am xture of these
or the like. It is possible to use ethylenetetrafl uoroethyl ene
copol ymer (ETFE) favorably.

[ 0032]

A si de port 24 whi ch communi cates with the i nside of the sheath
tube 21 is formed at the sheath hub 22. One end of a tube 25 havi ng
flexibility, which is made, for exanple, of polyvinyl chloride, is
connected to the side port 24 in aliquid-tight manner. On t he ot her
end of the tube 25, for exanple, a T-shape stopcock 26 i s nounted.
A liquid such as physiological saline is injected into the sheath

for introducer 20 froma port of this T-shape stopcock 26 through
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t he tube 25.
[ 0033]

For the constituent material of the sheath hub 22, there is no
[imtation 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 polyethyl ene,
pol ypropyl ene and the like, pol yam des, pol ycar bonat es,
pol ystyrenes, and the |ike.

[ 0034]

The honostasis valve 23 is constituted by an el astic nenber
form ng approxi mately an el li pti cal nenbrane shape (di sc shape) and
isfixedinaliquid-tight manner with respect to the sheath hub 22.
[ 0035]

For the constituent material of the honostasis val ve 23, there
isnolimtationinparticular, butitispossibletocite, for exanple,
silicone rubber, | atex rubber, butyl rubber, isoprene rubber or the
like, which is an el astic nenber.

[ 0036]

The di l ator 30i s used, wheninsertingthe sheathfor introducer
20 into the bl ood vessel, in order to prevent breakage of the sheath
tube 21, in order to expand the dianeter 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 is created a state in which the distal end
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33 of the dilator tube 31 projects fromthe di stal end of the sheath
t ube 21.
[ 0038]

As the constituent material of the dilator tube 31, it is
possi bl e to use, for exanple, a polynmer material such as polyolefin
(e.g. polyethyl ene, polypropyl ene, pol ybut ene, ethyl ene-propyl ene
copol ynmer, et hyl ene-vi nyl acetate copol ynmer, ionomer, a m xture of
two kinds or nore of these, or the like), polyolefin elastoner, a
cross-linked body of polyolefin, polyvinyl chloride, polyam de,
pol yam de el ast oner, pol yester, pol yester el ast oner, pol yuret hane,
pol yur et hane el astoner, fluororesin, polycarbonate, polystyrene,
pol yacet al , pol yi m de, pol yetherim deor thelike, am xture of these
or the I|ike.

[ 0039]

The di | ator hub 32 i s hel d detachably with respect tothe sheath
hub 22.

[ 0040]

For the constituent material of the dilator hub 32, there is
nolimtationinparticular, but ahard material such as a hard resin
is favorably used. As specific exanples of the hard resin, it is
possible to cite, for exanple, polyolefins such as polyethyl ene,
pol ypropyl ene and the like, pol yam des, pol ycar bonat es,
pol ystyrenes, and the |ike.

[ 0041]

FIG 3is across-sectional viewshow ng asheath for introducer

15



20 of afirst exenplifiedenbodi ment, and FI G 4Ais across-sectional
view showing in an enlarged manner a portion surrounded by a
dashed-dotted line and given a reference nuneral 4Ain FIG 3.
[ 0042]

When roughly explained with referenceto FIG 3, the sheath for
i ntroducer 20 of the first exenplified enbodi ment is forned by the
sheat h tube 21 (corresponding to the tubul ar nenber) provided with
a hol | owportion2lathroughwhi chan el ongat ed body such as a cat het er
isfreelyinsertable, andthe sheathis providedw th a sheath di stal
portion 50 (corresponding to distal portion) and a sheath main body
portion 60 (corresponding to main body portion). The sheath di stal
portion 50 includes a taper portion 51 which tapers and a strai ght
portion 52 which extends approximately in parallel with the axis
i ne.
[ 0043]

As for the sheath for introducer 20, the inner dianeter &a of
t he sheath distal portion 50 is fornmed to becone gradually small er
toward di stal side thereof. The sheath for introducer 20 is further
provi ded, on the i nner surface 50a of the sheath distal portion 50,
wi th a hydrophobic coating 71 having a friction coefficient |ower
than the friction coefficient of the sheath tube 21. In the
illustratedexanple, thereis provided a hydrophobic coating 71 over
t he whol e | engt hs of t hei nner surface 50a of t he sheat hdi stal portion
50 and the inner surface 60a of the sheath main body portion 60.

[0044]

16



On the outer surface 50b of the sheath di stal portion 50, there
i s further provi ded a hydrophobi c coating 72. The hydrophobi c coati ng
72 will be described |ater.

[ 0045]

The sheath for introducer 20 is provided with a hydrophilic
| ubricating coating 73 on the outer surface 60b of the sheath main
body portion 60. The sheath for introducer 20 is further provided,
on the outer surface 50b of the sheath distal portion 50, 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.

[ 0046]

Here, the term "dry" broadly nmeans 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 tenperature and the humdity.
[0047]

Regardi ng the size of the sheath for introducer 20, in a case
in which the size of the catheter is 6Fr, the |l ength of the sheath
distal portion 50 is 3nmto 4mm the inner dianeter ®a of the nost
distal endis 1.98mmto 2. 13rmand t he i nner di anet er ®b of t he sheath
mai n body portion 60 is 2.22mm It is needless to say that the size
of the sheath for introducer 20is not limted to the abovenenti oned
di mensi ons.

[ 0048]
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The hydr ophobi c coatings 71, 72 are forned by being coated with
a hydrophobi c material. For the hydrophobic material, it i s possible
to cite, for exanpl e, reacti ve-curing sil i cone,
pol yt etraf | uoroet hyl ene (PTFE), fl uori nat edet hyl enepr opyl ene
(FEP) or the liKke.
[ 0049]

The hydrophilic lubricating coating 73 is forned by coating a
hydrophilic material. As the hydrophilic material, it is possible

to cite, for exanple, an acryl am de-based polyner material (e.g.

pol yacryl ani de, a bl ock copol ymer of
pol ygl yci dyl met hacryl at e- di et hyl acryl am de ( PGVA- DVAA) ), a
cel lul ose-based polynmer material, a polyethylene oxide-based

pol yner material, a nal ei c anhydri de-based pol yner nmaterial (e.g.,
a maleic anhydride copolyner such as nethylvinylether-maleic
anhydri de copolyner), water-soluble nylon, polyvinyl alcohol,
pol yvi nyl pyrrolidone or the I|ike.

[ 0050]

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 aregionto
whi ch the greatest resistance is applied at the time of insertion.
Consequently, when the taper portion 51 which is not provided with
t he hydr ophobi c coating 72 i s exposed to t he outer surface 50b, there

occurs a phenonmenon that reduction in insertion resistance is
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hanpered and this is the reason for the necessity thereof. It is
desirable for the region provided with the hydrophobic coating 72
within the straight portion 52 of the sheath distal portion 50 to
have a range of less than 1/2 of the effective | ength of the sheath
for introducer 20. This is derived in consideration of a bal ance
bet ween t he resi stance reduction effect at the ti ne when the sheath
for introducer 20 is inserted and the resistance reduction effect
at the tine when it is pulled out.

[ 0051]

In acase in which the hydrophobic coatings 71, 72 of the i nner
surface 50a and the outer surface 50b of the sheath distal portion
50 are formed by reactive-curing silicone, the hydrophobic coatings
71, 72 thensel ves cure and t he sheat h di stal portion 50 cures, thereby
maki ng it possi bl e to suppress aturnup of the sheath di stal portion
50.

[ 0052]

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

First, the hydrophilic lubricating coating 73 is formed only
on the outer surface 60b of the sheath mai n body portion 60 of the
sheat h for i ntroducer 20. Acored bar is inserted through the sheath
tube 21 and there is coating with a hydrophilic material, and the
hydrophilic lubricating coating 73 is forned. As the hydrophilic
mat eri al , for exanpl e,

pol ygl yci dyl met hacryl at e- di et hyl acryl am de (PGVA-DMAA) or the
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like is used. As the material of the sheath tube 21, for exanple,
et hyl enet etraf | uoroet hyl ene copol yner (ETFE) or the like is used.
[ 0054]

Subsequently, a process of shape-application on the sheath
di stal portion 50 is carried out. For this process, there is used
a die assenbly in which there is forned a recess having an
i nner-surface shape which confornms to the taper shape of the sheath
di stal portion 50. The die assenbly is heated by a high frequency
power supply. The distal end of the sheath tube 21 is pressed into
t he recess of the die assenbly. Then, the inner-surface shape of the
recess is transferred to the distal end of the sheath tube 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 forned over the
whol e | engths of the i nner surface 50a of the sheath distal portion
50 and the i nner surface 60a of the sheath main body portion 60. The
i nner surfaces 50a, 60a of the sheath for introducer 20 are coated
wi t h a hydrophobi c mat eri al and t he hydr ophobi c coating 71 i s for nmed.
Further, the hydrophobic coating 72 is also forned on the outer
surface 50b of the sheath di stal portion50. The sheat hdistal portion
50 i s di pped into a hydrophobi c materi al and t he hydr ophobi ¢ coati ng
72 is formed. As the hydrophobic material, for exanple,
reactive-curing silicone or the like is used. As this hydrophobic

material, amaterial is used which has afriction coefficient | ower
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thanthefrictioncoefficient of the hydrophilic lubricatingcoating
73 during the dry period thereof. In the abovenenti oned exanpl e,
reactive-curing silicone having a friction coefficient |ower than
the friction coefficient of ETFE during the dry period thereof is
used as the hydrophobic material .

[ 0056]

By way of the processes nentioned above, the sheath for
i ntroducer 20 shown in FIG 3 is forned.

[ 0057]

For the sheath for introducer 20 of the first exenplified
enbodi ment, the inner dianeter da of the nost distal end thereof is
formed to be smaller than the outer dianeter of the el ongated body
such as a cat heter, but on the inner surface 50a of the sheath di st al
portion 50, there is provided the hydrophobic coating 71 (coating
conposed of reactive-curing silicone) havingafrictioncoefficient
lower thanthe frictioncoefficient of therawmaterial (e.g., ETFE)
of the sheath tube 21. Consequently, the sliding resistance between
t hei nner surface 50a of the sheat hdi stal portion50andthe el ongat ed
body such as a catheter is lowered and it is possible to achieve
i mprovenent in the slidability of the catheter or the liKke.

[ 0058]

Here, in a case in which a hydrophilic lubricating coating is
fornmed on the inner surface 50a of the sheath distal portion 50, a
process for activatingtherawmaterial of the sheath tube 21 becones

necessary and the hydrophilic lubricating coating nust be formed
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before carrying out the shape-application process on the sheath
di stal portion 50. Consequently, the heat at the time of carrying
out the shape-application process on the sheath distal portion 50
by using the die assenbly acts excessively and there occurs a
phenonenon t hat t he hydrophilic coating peels, deconposes, degrades
or the like. Consequently, the sliding resistance between the inner
surface 50a of the sheath distal portion 50 and t he el ongat ed body
such as a cat het er does not | ower substantially andit is not possible
toachi eveinprovenment intheslidability of thecatheter or thelike.
[ 0059]

On the other hand, in case of form ng the hydrophobic coating
71 on the inner surface 50a of the sheath distal portion 50, it can
be fornmed by coating wi th a hydrophobic material after carrying out
t he shape-application process on the sheath distal portion 50, and
thus peeling, deconposition, degradation and the l|ike of the
hydr ophobi ¢ coating 71 do not occur. Therefore, as nenti oned above,
the sliding resistance between the i nner surface 50a of the sheath
di stal portion 50 and the el ongat ed body such as a catheter i s | owered
and it is possible to achieve inprovenent inthe slidability of the
catheter or the Ilike.
[ 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, onthe outer surface 50b of the sheath
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di stal portion 50 to which the greatest resistance is applied at the
time of insertion. 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 di stal portion 50,
it is possible tolower the insertion resistance of the sheath for
i ntroducer 20 when inserting the sheath fromthe skininto the bl ood
vessel. Wien pulling out the sheath for introducer 20 after its
insertionintothe bl oodvessel, the hydrophiliclubricatingcoating
73 beconmes wet by the blood and exerts lubricity, so that it is
possible to pull it out snoothly.

[ 0061]

In this manner, according to the sheath for introducer 20 of
the first exenplified enbodi ment, even in a case in which the inner
di aneter ®a of the sheath distal portion 50 is forned to becone
gradual ly smaller toward the distal side, it is possible to achieve
i mprovenent in the slidability of the elongated body such as a
catheter. Furthernore, according to the sheath for introducer 20 of
this exenplified enbodinent, it is possible to achieve reductionin
the i nsertion resi stance even under a dry condition at the begi nni ng
of the use thereof.

[ 0062]

FI G 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

sheat h mai n body portion 60 overl ap each ot her.
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[ 0063]

As shown in FI G 4A, at the boundary porti on between t he sheath
di stal portion 50 and t he sheath mai n body portion 60, it is desirable
to enpl oy a structure in which the hydrophobic coating 72 |i es over
t he hydrophilic lubricating coating 73. This is because at the tine
of insertion of the sheath for introducer 20 fromthe skininto the
bl ood vessel, the sheath does not get stuck on the end surface of
t he hydrophilic lubricating coating 73 at the boundary portion. By
enpl oyi ng such a structure, it is possible to insert the sheath for
i ntroducer 20 snoothly and it is even possible to suppress peeling
of the hydrophilic lubricating coating 73.
[ 0064]

FI G 4B shows the state of the hydrophilic |ubricating coating
73 and t he hydrophobic coating 72 after insertion of the sheath for
i ntroducer 20 into the bl ood vessel.
[ 0065]
As shown in FIG 4B, the hydrophilic [ubricating coating 73 absor bs
t he bl ood and swel |'s, and t he di amet er t her eof becones approxi mately
equal to or | arger than the outer di anmeter of the hydrophobic coati ng
72. Accordingtothisfact, whenthesheathfor i ntroducer 20i s pull ed
out from the blood vessel, the overlapping portion, formed by a
configuration in which the proxinmal portion of the hydrophobic
coating 72 overl aps the di stal portion of the hydrophilic |ubricating
coating 73, does not becone a level difference. Therefore, the

resi stance of the surface of the sheathfor i ntroducer 20 wi t h respect
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to the blood vessel and skin does not beconme excessive and it is
possible to pull out the sheath for introducer 20 snoothly due to
both the coatings 72 and 73.

[ 0066]

According to the experinment, by providing the hydrophobic
coating 71 formed from reactive-curing silicone, the sliding
resi stance of the i nner surface 50a at the sheath distal portion 50
| ower ed by as nuch as approxi mately 80%conpared with a case i n whi ch
t he hydrophobi c coating 71 was not applied. Further, by providing
t he hydr ophobi c coating 72 fornmed fromreactive-curingsilicone, the
penetration resi stance of the outer surface 50b at t he sheat h di st al
portion 50 | owered by as nmuch as approxi mately 30%conpared with a
case in which the hydrophilic lubricating coating 73 was appl i ed.
In this manner, it was confirmed by the experinent that high
ef fecti veness can be obtained both in relation to reduction in the
sliding resistance of the inner surface 50a at the sheath distal
portion50andinrelationtoreductioninthe penetrationresistance
of the outer surface 50b at the sheath distal portion 50.

[0067]
(I'mproved & Modi fied Exanmpl e of First Exenplified Enbodi nment)

FIG 5is across-sectional viewshow ng asheath for introducer
of an inproved & nodified exanple of the first exenplified
enmbodi ment .

[ 0068]

The inproved & nodified exanple of the first exenplified
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enbodi ment is an exanple in which the manufacturing procedure of a
sheath for i ntroducer 120 is i nproved & nodi fied with respect to the
first exenplified enbodi ment nmentioned above.

[ 0069]

In the manufacturing procedure relating to the inproved &
nodi fied exanple of the first exenplified enbodi ment, first, the
hydrophilic lubricating coating 73 is fornmed not only on the outer
surface 60b of the sheath main body portion 60 of the sheath for
i ntroducer 120 but al so on t he outer surface 50b of the sheath di st al
portion 50. A cored bar is inserted through the sheath tube 21 and
with dipping into a hydrophilic material, the hydrophilic
| ubricating coating 73 is formed on the whol e of the outer surfaces
50b, 60b of the sheath for introducer 120.

[ 0070]

Subsequent |y, a shape-application process on the sheath di stal
portion 50 is carried out. Dependi ng on the heat whi ch acts when the
shape-application process onthe sheath distal portion50iscarried
out using a di e assenbly, the hydrophilic lubricating coating 73 on
the outer surface 50b of the sheath distal portion 50 di sappears,
the lubricity thereof is deactivated although the coating itself
remai ns and so on. The inproved & nodified exanple of the first
exenplified enbodi nent shows the latter stateinwhichthe lubricity
i s deactivated al though the coatingitself remains. As shownin FlG
5, the coating 73a whose lubricity has been deactivated remains on

t he out er circunference surface 50b of the sheath di stal portion 50.
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[0071]

Subsequently, the hydrophobic coating 71 is forned over the
whol e | engths of the i nner surface 50a of the sheath distal portion
50 and t he i nner surface 60a of the sheath mai n body portion 60. The
i nner surfaces 50a, 60a of the sheath for introducer 20 are coated
wi t h a hydr ophobi c material andthe hydrophobic coating71is forned.
Further, the hydrophobic coating 72 is forned also on the coating
73a, whose lubricity has been deactivated, at the sheath distal
portion 50. By di ppingthe sheathdistal portion50intoahydrophobic
mat erial, the hydrophobic coating 72 is forned.

[0072]

By way of the processes nentioned above, the sheath for
i ntroducer 120 shown in FIG 5is forned. Inthe inproved & nodified
exanmpl e of the first exenplifiedenbodi nent, the hydrophobi c coati ng
72 is formed onthe coating 73a whose | ubricity has been deacti vat ed,
so that functional groups remaining in the coating 73a are coupl ed
wi t h t he hydr ophobi c coati ng. Consequently, it is possibletoinprove
fixation property conpared with a case in which a sheath made of
et hyl ene-tetra-fl uoro-ethyl ene copol yner (ETFE) i s directly covered
wi th a hydrophobi c coati ng.

[0073]
(Second Exenplified Enbodi nent)

FIG 6is across-sectional viewshow ng asheath for introducer
220 of a second exenplified enbodi ment.

[ 0074]
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Wth reference to FIG 6, the sheath for introducer 220 of the
second exenplified enbodinment is provided with a hydrophilic
| ubricating coating 74 on the inner surface 60a of the sheath main
body portion 60 and in terns of this aspect, it is different from
the sheath for introducer 20 of the first exenplified enbodi ment
whi chis providedw ththehydrophobic coating71ontheinner surface
60a of the sheath main body portion 60.

[0075]

Regarding the sheath for introducer 220 of the second
exenplified enbodinment, simlarly to the first exenplified
enbodi ment, the inner dianeter ®a of the sheath distal portion 50
t hereof is fornedto becone gradual |y snall er toward t he di stal side.
On the inner surface 50a of the sheath distal portion 50, thereis
provi ded a hydr ophobi c coati ng 75 havingafrictioncoefficient | oner
than the friction coefficient of the sheath tube 21. Al so, for the
sheath for introducer 220, simlarly to the first exenplified
enbodi ment, the hydrophilic lubricating coating 73 is provided on
the outer surface 60b of the sheath main body portion 60, and 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 is provided on the outer surface 50b
of the sheath distal portion 50.

[0076]
The si ze, t he hydrophobi c materi al and t he hydrophilic nateri al

of the sheath for introducer 220 are simlar to those of the first
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exenplified enbodi nment.
[0077]

The sheath for introducer 220 is manufactured as foll ows.
[0078]

First, the inner surfaces 50a, 60a and t he outer surfaces 50Db,
60b of the sheath for i ntroducer 220 are subj ectedto pl asmatreat nent
and a process for activating the raw material surface | ayer of the
sheath tube 21 is carried out.

[0079]

Subsequently, the hydrophilic lubricating coatings 73, 74 are
formed on the i nner surfaces 50a, 60a and the outer surfaces 50b,
60b of the sheath for introducer 220. By di ppi ng the i nner surfaces
50a, 60a and the outer surfaces 50b, 60b of the sheath tube 21 into
a hydrophilic material, the hydrophilic lubricating coating 73 is
f or med. As t he hydrophilic materi al , for exanpl e,
pol ygl yci dyl net hacryl at e- di et hyl acryl am de (PGVA-DMAA) or the
like is used. As the material of the sheath tube 21, for exanple,
et hyl enet etraf | uoroet hyl ene copol yner (ETFE) or the like is used.
[ 0080]

Subsequent |y, a shape-application process onthe sheath di st al
portion 50 is carried out. In this process, a die assenbly is used
inwhichthereis fornedarecess having aninner-surface shape which
confornms to the taper shape of the sheath di stal portion 50. The die
assenbly i s heated by a high frequency power supply. The distal end

of the sheath tube 21 is pressed into the recess of the di e assenbly.
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Then, the inner-surface shape of the recess is transferred to the
di stal end of the sheath tube 21, and at the sheath distal portion
50 there is fornmed the taper portion 51 at which the outer surface
50b tapers. In the former process, at the tinme of dipping into the
hydrophilic material, the hydrophilic lubricatingcoatingis forned
on theinner surface 50a andthe outer surface 50b of the sheath di st al
portion 50. However, depending on the heat which acts at the tine
of carrying out the shape-application process on the sheath distal
portion 50 by using the die assenbly, the hydrophilic |ubricating
coating on the inner surface 50a and the outer surface 50b of the
sheath distal portion 50 disappears, the lubricity thereof is
deacti vat ed al t hough the coating itself remai ns and so on. Note that
t he second exenplified enbodi ment shows the former state in which
the hydrophilic lubricating coating has di sappear ed.

[ 0081]

Subsequent |y, the hydrophobi c coatings 75, 72 are forned ont he
inner surface 50a and the outer surface 50b of the sheath di stal
portion 50. The hydrophobi c coatings 75, 72 are formed at the portions
at which the hydrophilic lubricating coating has di sappeared. By
di ppi ng the sheath distal portion 50 into a hydrophobic material,
t he hydrophobic coatings 75, 72 are formed. As the hydrophobic
material, for exanple, reactive-curingsiliconeor thelikeis used.
For t hi s hydrophobic material, amaterial i susedwhichhasafriction
coefficient lower than the friction coefficient of the hydrophilic

lubricating coating 73 during the dry period thereof. In the
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abovenenti oned exanpl e, reactive-curing silicone having a friction
coefficient |lower than the friction coefficient of ETFE during the
dry period thereof is used as the hydrophobic material .

[ 0082]

By way of the processes nentioned above, the sheath for
i ntroducer 220 shown in FIG 6 is forned.

[ 0083]

For the sheath for introducer 220 of the second exenplified
enbodi ment, simlarlytothefirst exenplifiedenbodinent, theinner
di aneter ®a of the nost distal end thereof is formed to be smaller
than the outer diameter 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 hydrophobic coating 75 (coating conposed of
reactive-curing silicone) having a friction coefficient |ower than
the friction coefficient of the raw material (e.g., ETFE) of the
sheat h tube 21. Consequently, the sliding resistance between the
i nner surface 50a of the sheath di stal portion 50 and t he el ongat ed
body such as a cat heter i s | owered, whi ch nakes it possi bl e to achi eve
i mprovenent in the slidability of the catheter or the |ike.

[ 0084]

Al so, in case of form ng the hydrophobic coatings 75, 72 on t he
i nner surface 50a and the outer surface 50b of the sheath di stal
portion 50, it is possibletoformthemby di ppinginto a hydrophobic
material after carrying out the shape-application process on the

sheat h distal portion 50, and peeling, deconposition, degradation
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andtheli ke of the hydrophobi c coati ngs 75, 72 do not occur. Therefore,
as nenti oned above, the slidingresistance betweentheinner surface
50a of the sheath distal portion 50 and the el ongated body such as
acatheter islowered, inwhichit is possibleto achieve inprovenent
in the slidability of the catheter or the I|iKke.

[ 0085]

The sheath for introducer 220 is further provided wth 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, onthe 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 di stal portion 50,
it is possible to lower the insertion resistance of the sheath for
i ntroducer 220 wheninsertingit fromthe skininto the bl ood vessel.
When t he sheath for i ntroducer 220 i s pulled out after its insertion
it intothe blood vessel, the hydrophilic coating becones wet by the
bl ood and exerts lubricity, so that it is possible to pull it out
snoot hl y.

[ 0086]

In this manner, according to the sheath for introducer 220 of
t he second exenplified enbodi nent, even in a case in whichthe inner
di aneter ®a of the sheath distal portion 50 is forned to becone
gradual ly snmaller toward the distal side, it is possible to achieve

i mprovenent in the slidability of the elongated body such as a
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catheter and furthernore, it is possible to achieve reduction in
i nsertion resistance even under a dry condition at the begi nni ng of
t he use thereof.

[ 0087]

Simlarly tothe first exenplified enbodinment, it is desirable
for the boundary portion between the sheath distal portion 50 and
t he sheath main body portion 60 to enploy a structure in which the
hydr ophobi c coating 721 i es over the hydrophilic lubricatingcoating
73. Thisis becauseit is possibletoinsert the sheathfor introducer
220 snoothly and it is also possible to suppress peeling of the
hydrophilic lubricating coating 73.

[ 0088]
(Third Exenplified Enbodi nment)

FIG 7 is a cross-sectional view showing the sheath for
i ntroducer 20 and the dilator 30 in the introducer assenbly 10 of
a third exenplified enbodi nment.

[ 0089]

The i ntroducer assenbly 10 i s constituted suchthat thedil ator
30 as an el ongat ed body i s i nserted throughthe sheath for introducer
20 of the first exenplified enbodi nent and the distal end 33 of the
dilator 30 projects from the sheath distal portion 50. In this
i ntroducer assenbly 10, at | east 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

hydr ophobi ¢ coating 71. In the drawi ng, the sheath distal portion
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50 and the dilator 30 are attached to each other at the portion
i ndicated by a reference nuneral A
[ 0090]

By attaching the sheath distal portion 50 and the dilator 30
to each other, aturnup of the sheath distal portion 50 is suppressed
when t he sheath for introducer 20 is inserted fromthe skininto the
bl ood vessel, whereby it is possible to insert the sheath for
i ntroducer 20 snoothly.

[ 0091]

Thereisnolimtationfor theregionat whichtheinner surface
50a of the sheath distal portion 50 and t he outer surface 30b of the
dilator 30 are attached to each other, but from a view point of
suppressi ng aturnup of the sheathdistal portion50, it is preferable
to performthe attachnent at t he position which nears the distal end
si de as much as possi bl e.

[ 0092]

It is possible for the hydrophobic coating 71 to be formed by
a reactive-curing coating material, for exanple reactive-curing
silicone. Inthis case, it is desirable for the hydrophobic coating
71 to be formed by reactively curing the coating material in astate
inwhichthedilator 30isinsertedthroughthe sheath for introducer
20. This is because, according to such an introducer assenbly 10,
it is possible to simultaneously carry out formation of the
hydr ophobi ¢ coating 71 and attachnent between t he i nner surface 50a

of the sheath distal portion 50 and the outer surface 30b of the
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dilator 30 through this hydrophobic coating 71 and it is possible
to achieve sinplification of the manufacturing process.
[ 0093]

Further, by form ng t he hydrophobi c coatings 71, 72 on the i nner
surface 50a and the outer surface 50b of the sheath distal portion
50 fromthe curing reactive silicone, the hydrophobic coatings 71,
72 thensel ves cure, and the sheath distal portion 50 cures, which
makes it possible to suppress aturnup of the sheath di stal portion
50 even further.

[ 0094]

In the introducer assenbly 10, it is desirable for the force,
by whi ch t he sheath for i ntroducer 20 and the dil ator 30 are attached
to each other, to be smaller than the force which acts on the
attachment regi on when the dilator 30 is pulled out fromthe sheath
for introducer 20.

[ 0095]

This i s because, by configuring the attachnment region to be a
breakable, it is possible to deal with the introducer assenbly 10
while maintaining simlar feelings felt until now, which does not
gi ve unconfortable feelings to the operator.

[ 0096]

The introducer assenbly 10 makes it possible to attach the
sheat hfor i ntroducer 20and the dil ator 30to each ot her by reactively
curing a coating material depending on the heat at the tinme of gas

sterilization.
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[0097]

This i s because, according to such an introducer assenbly 10,
it is possible to sinultaneously carry out formation of the
hydr ophobi ¢ coating 71 and attachnent of the sheath for introducer
20 and the dil ator 30 t o each ot her through thi s hydrophobi ¢ coati ng
71 in a packed state at the tine of EOG sterilization, whereby it
i s possibleto achieve sinplification of the manufacturing process.
[ 0098]

(Fourth Exenplified Enbodi nent)

FIG 8is across-sectional viewshow ng asheath for introducer
320 of a fourth exenplified enbodi ment.

[ 0099]

Wth respect to the sheath for introducers 20, 120, 220
nent i oned above, the i nner di aneter ®a of the sheath di stal portion
50 is forned to becone gradual |y snmall er toward t he di stal side and
on the i nner 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 provi di ng t he hydrophobi c coating 71, so that it becones possible
to achieve reduction in sliding resistance evenif the contact area
with respect to the catheter or the like increases.

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

exenplified enbodi ment, there is enployed a configuration in which
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the i nner diameter of the sheath distal portion 50 is forned with
uni formsize without diameter reduction. In terns of this aspect,
the fourth exenplified enbodinent is different fromthe first to
third exenplified enbodi nents.

[0101]

In nore detail, as shown in FIG 8, the sheath for introducer
320 according to the fourth exenplified enbodinent is forned by a
sheat h tube 321 (corresponding to tubular nenber) provided with a
hol |l ow portion 32l1a through which the elongated body such as a
catheter is freely insertable. The sheath for introducer 320 is
provi ded with the sheath di stal portion 50 (correspondi ng to di st al
portion) and the sheath main body 60 (corresponding to main body
portion). The sheath distal portion 50 i ncludes a taper portion 51
whi ch tapers and a straight portion 52 which extends approxi mately
in parallel with the axial |ine.

[0102]

As for the sheath for i ntroducer 320, the i nner di aneter of the
sheath di stal portion 50 is not reduced and is forned uniformy as
the inner dianeter ®a. Also the inner dianmeter of the sheath main
body 60 is formed uniformy as the i nner di anmeter ®a. The sheath for
i ntroducer 320 is further provided, on the inner surface 50a of the
sheat h 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 exenplified enbodi ment, there is

provi ded the hydrophobic coating 71 over the whole | engths of the
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i nner surface50aof the sheathdi stal portion50andtheinner surface
60a of the sheath main body 60.
[0103]

Wth respect to an aspect in which there is provided, on the
outer surface 60b sheath nmain body 60, the hydrophilic lubricating
coating 73; an aspect inwhichthereis provided, onthe outer surface
50b of t he sheat h di stal portion50, the hydrophobi c coating 72 havi ng
a friction coefficient |ower than the friction coefficient of the
hydrophilic lubricating coating 73 during the dry 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 nmaterials of the |ubricating
coating 73, they are simlar to those explained in the first
exenplified enmbodi nent. As for the manufacturing procedure of the
sheath for introducer 320, it is simlar to that explained in the
first exenplified enbodinment except an aspect in which a
strai ght -shape cored bar i sinsertedthroughthe sheath tube 321 such
that the inner dianeter of the sheath tube 321 is not reduced when
carrying out the shape-application process on the sheath dista
portion 50.

[0104]

According to the sheath for introducer 320 of the fourth
exenplified enbodinent, it i s possibleto achieveinprovenent inthe
slidability of the elongated body such as a catheter even in case

of formng the inner diameter of the sheath tube 321 uniformy
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Furthernore, according to the sheath for introducer 320, it is
possi bl e to achi eve 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 assenbly 10 of the present invention were
expl ai ned based on t he exenpl i fi ed enbodi nents shown i nthe draw ngs
but the present invention is not to be limted by these aspects.
[0106]

For exanple, in a case in which reduction in the sliding
resi stance of the inner surface 50a in the sheath distal portion 50
is to be minly achieved, it is enough if the inner dianeter ®a of
t he sheath distal portion 50 is fornmed to becone 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 forned only on the i nner surface 50a of the sheath
di stal portion 50.

[0107]

Al so, inacaseinwhichreductioninthe penetrationresistance
of the outer surface 50b in the sheath distal portion 50 is to be
mai nl y achi eved, it i s enoughif the hydrophilic lubricatingcoating
73 i s providedontheouter surface 60b of the sheat h mai n body portion
60 and t he hydr ophobi c coating 72 havingafrictioncoefficient | ower
thanthefrictioncoefficient of the hydrophiliclubricatingcoating

73 during the dry period thereof is formed on the outer surface 50b

39



of the sheath di stal portion50. Inthiscase, the hydrophobic coati ng
of the inner surface 50a in the sheath distal portion 50 is not
i ndi spensabl e.
[0108]

The present application is based on the Japanese Patent
Application No. 2011-133601, which was filed in the Japanese Pat ent
O fice on June 15, 2011 and the di scl osed content thereof is herein

referenced and incorporated as the entire content.

Expl anati on of Reference Synbols

[0109]

10: introducer assenbly,

20, 120, 220: sheath for introducer,

21: sheath tube (tubul ar nenber),

2l1a: hol Il ow portion,

30: dilator,

30b: outer surface of dilator,

33: distal end,

50: sheath distal portion (distal portion),
50a: inner surface of sheath distal portion,
50b: outer surface of sheath distal portion,
60: sheath main body portion (main body portion),
60a: inner surface of sheath nain body portion

60b: outer 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 nenber)

321a: holl ow portion

da: inner diameter of sheath distal portion.
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C ai ns

1. Asheathfor i ntroducer, whichis fornmedfroma 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 main
body portion, wherein

the inner dianmeter of the distal portion is formed to becone
gradually smaller toward the distal side, and

on the inner surface of the distal portion, there is provided
a hydrophobi c coating having a friction coefficient |ower than the

friction coefficient of the tubul ar nmenber.

2. The sheath for introducer according to claiml, whereinthe
hydr ophobi ¢ coating is further provi ded on the outer surface of the

di stal portion.

3. An introducer assenbly formed by inserting a dilator as the
el ongat ed body t hrough the sheath for introducer according to claim
1 or claim2 and by projecting a distal end of the dilator fromthe
di stal portion of the sheath for introducer, wherein

at | east 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 hydrophobi c coating.

4. The introducer assenbly according to claim3, wherein the

hydrophobic coating is fornmed from a reactive-curing coating
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material, and is forned by reactively curing the coating materi al

inastateof insertingthedilator throughthesheathfor introducer.

5. The introducer assenbly according to claim3, wherein the
attaching force between the sheath for introducer and the dil ator
is smaller than the force which acts on the attachnment regi on when

the dilator is pulled out fromthe sheath for introducer

6. The introducer assenbly according to any one of clainms 3 to
5, 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 tine of gas sterilization.
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