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SYSTEM FOR INTRODUCING AND POSITIONING
EXPANDABLE STENTS

The present invention pertains to the instruments for the introduction and
the positioning of mechanically dilating stent in the ducts or lumina of a live, either
human or animal body.

Stents are tubular molds which are made of biocompatible materials and are

»  contracted on their introduction and then they dilate for their stable insertion into
the ;iesired duct or lumen. Some types of stents dilate mechanically, and for their
insertion they require the use of an cxpandable element arranged along the

introducing instrument and acting inside the stent.
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SYSTEM FOR | NTRODUCI NG AND PCSI TI ONI NG

EXPANDABLE STENTS The present invention pertains to the instrunents
for -the introduction and the positioning of nmechanically dilating stent in
the.ducts or lumna of a live, either human or animal body. " Stents

are tubular ol gg RGO e TP fhe GherBd RGO beRh nibRydilatind <RiMs, 3 ©

catheter having an inflatable balloon at its distal end of the type already used may
also be used, e.g., for dilating arterial ducts or other lumina in a live body.
Therefore, for the introduction operation, the balloon, empty, is wrapped tightly

around a corresponding zone of the catheter, and the stent, in its turn, is arranged

Q

tightly around the balloon in order to remain fixed there during the introduction
into a lumen.

In general then, the catheter, at the balloon, has a radiopaque marker in
order to be able to control the position of the catheter and, therefore, that of the

balloon in the duct or lumen in question.

10
However the requirements of a catheter for the simple dilation of ducts or
lumina most often are incompatible with those of a catheter for the positioning of a
stent, which is why specific catheters would be nceded for one or the other
opcration.
is A dilating catheter, for example, for angioplasty procedures, or the like, must

have a small diameler, a low cocfficient of surface friction, and a highly resistant
balloon. On the other hand, a catheter for the positioning of stents musi have a
remarkable friction, at least at the balloon, be made of a material having a surface
that is adapted to the interior of the closed, i.e., contracted stent, and have a

<)  diameter of the balloon, when closed, i.e., wrapped around the catheter, that is at

least slightly preater than the internal diameter of the closed stent. All this is to
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contracted on their introduction and then they dilate for their stable
insertion into the desired duct or lunen. Sonme types of stents dilate
mechani cally, and for their insertion they require the use of an :
expandabl e el enent arranged along the introducing instrunent and acting

' nside t he]xoﬁ e stent and to prevent its loss during the insertion in a duct or lumen. 2
Otherwise, a diameter in the zone of the catheter, including the closed
balloon wrapped there, that is smaller than the internal diameter of the closed stent
that is applied there may cause:

5 - a so-called overlapping resulting from a corrugation and an overlapping of
some parts of the stent with possible deformation of its structure, if the stent is
contracted too tightly in order to adhere to such a zone; or

- an improper fixing of the stent with the possibility of losing it during the
introduction if the stent, although suitably and correctly closed, does not adhere to

10 the too-small outer surface of the catheter plus closed ballwon.

Starting from these representative premises of the state of the art, the object
of the present invention is to provide a valid solution to the problems mentioned
above and to correspondingly provide an improved catheter structure, which is
reliable for a correct arrangement of the stent contracted around the closed balloon

15 and which makes it possible to reduce, if not to eliminate, the possibilities of
release and loss of the stent during the pﬁase of introduction into the duct or lumen
in which it is inscrted.

Another object of the present invention is to propose a catheter structure
that can be used advantageocusly either as a catheter for dilating or a catheter for

20 positioning expandable stents.
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As the instruncnt for the introduction of nechanically dilating stenis, a
catheter having an inflatable balloon at its distal end of the type already
used may al so be used, e.g., for dilating arterial ducts or other |um na
in-a |ive body. Therefore, for the introduction operation, the ball oon,
enpty, is wapped tightly around a caor.respondi ng zone_of the catheter,
and the stent, Theser@biegss are accomplishedarith a cathater pructyte for ApsilionMeqon i n
order to remain fixed there during the introduction into a |unen.

| n gener al stemtsrgccotdingtax ¢lamed, at the balloon, has a radi opaque marker in

In practice, the contracted stent is thus arranged and is held positively
between two shoulders, prevented from sliding axially and thus from being lost, and

this is independent of the actual diameter of the catheter, of the material with

L

which the balloon is made and of the degree of friction offered by the said balloon.

In addition, the diamecter of the catheter portion between shoulders may be
adapted by increasing it with the application of a tubular adapter.

Greater details of the present invention, as well as its othcr aspects and

LG advantages, shall become more evident from the description below with reference to
the attached drawings, in which:

Figure 1 shows the partial view of a catheter according to the present
invention with wrapped balloon and stent contracted around the balloon between
two conical collars;

15 Figure 2 shows a similar view of the catheter of Figure 1, but with the
balloon inflated and the stent dilated;
Figure 3 shows part of a catheter with biconical collars; and
Figures 4 and 5 show views that are similar to those of Figures 1 and 2, but
in which the collars are defined by spherical clements.
i In the said drawings, the catheter is indicated globally by 11 and has, in the

known manner, an inflatable balloon 13 on its distal section 12,
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order to be able to control the position of the catheter and, therefore,
that of the balloon in the duct or lunen in question. However the
requirenents of a catheter for the sinple dilation of ducts or |um na nopst
often are inconpatible with those of a catheter for the positioning of a
stent, which is why specific catheters would be needed for one or the other
oper ati on. Two calldis| B, whichcat Ispaced, apartr andxdetiptit twd ennuagyshouldess §5,
procedures, or the like, nust have a small dianeter, a |low cocfficient of

surface friogéiidfronfofthie Gthen layoundsthe teatheterDave! pplied OB thé eathetee paiathdt a
catheter for the positioning of stents nust have a

is within the balloon.

The twa collars 14 may preferably be conical, with opposite conicities, as

shown in Figures 1 and 2, one towards the distal end 12 of the catheter and the

(&)

other in the opposite direction, in order to facilitate the introduction and the
extraction of the catheter in a duct or lumen of a body. As an alternative, the said
collars 14 may be biconical as shown in Figure 3, or spherical as shown in Figures 4
and 3.

The said collars 14 may be made of a radiopaque material in order to form
markers which make it possible to find the position of the catheter in the duct or
lumen, in which it is inserted.

The distance between the two collars and, therefore, between the annular
shoulders 15 is at least slightly greater than the length of a stent 16 to be used and
15 to be inserted with the dilating catheter described.

Therefore, to use this catheter in the positioning of an expandable stent 16,
the empty balloon is wrapped tightly on the collars 14 and around the part of the
catheter comprised between said collars. The stent 16 is then placed and contracted
around the balloon and is held in the space comprised between the iwo annular

20 shoulders 15 defined by the collars 14 as shown in Figures 1, 2 and 4.
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remarkabl e friction, at |east at the balloon, be nade of a material having
a surface that is adapted to the interior of the closed, i.e., contracted
stent, and have a dianmeter of the balloon, when closed, i.e., wapped
aroynd the catheter, that is at least slightly greater than the internal
di anmeter of the closed stent. Al thisis to

3 If the catheter plus the balloon wrapped thereon has a suitable diameter, the

contracted stent is adapted to the outer surface of the closed ballaon with no
overlapping and, moreover, positively held axially between the shoulders 15 and
radially within the peripheral outline of the collars.

5 In the case of a particularly thin catheter, as in the catheters used for
angioplasty, and in which the external diameter of the catheter plus the empty
balloon wrapped thereonr may be much smaller than the internal diameter of the
contracted, i.e., closed, stent, without overlapping around the catheter part
comprised betwecn the two collars 14, a tubular adapter 17 held between the two

i0  shoulders 15 may be applied and so as to artificially increase the diameter of the
catheter as shown in the drawings. Thercfore, even in this case, the stent may be
applied correctly on the catheter without the possibility of loss during the
intraduction into the duct or lumen in question.

Figures 2 and 5 of the drawings illustrate the condition of expansion of the

15 balloon and of dilation of the stent for the release of same at the time of its

insertion.
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ol d the stent and to prevent iIts loss during the insertion in a duct or
ufren. G herw se, a dianeter in the zone of the catheter, including
t,e cl osed balloon wapped there, that is snaller than_Lhe_LnLeLnaL
di ameter of the closed stent that is applied there

so-cal | ed overl apping resulting froma corrugation an Eﬂmﬂgu EJM“I
sone parts of the stent with pOSSI it ¢, AqfMrsmat i on of t he
stent is contracted too tightly in order to adhere to such a zone;

- an inproper fixing of the stent with the possibility of losing it durlng
t he

1. Catheter structure for dilating and for positioning stents, comprisiyg 5
catheter having a inflatable balloon, characterized:

- by two collars (14) fixed around the - catheter part inside e gzig
balloor and intended to define two . annular shoulders (15) one in froung of the
other and spaced apart in parallel;

-bya tubular adapter (17) arranged around the said catheter puyrtion
between the said collars; and

- in that the said balloon, when empty, is wrapped around the Collars
with the tubular adapter comprised between same, the . shoulders torming

i bilateral axial closing means for a stent that is arranged and contracted araynd the

empty and wrapped balloon.

2. Catheter structure in accordance with claim 1 in which the Cllars are
conical with opposite conicities, one towards a distal end of the catheter awj ghe

other in the opposite direction.

3. Catheter structure in accordance with claim { in which the said cujjars are

each biconical.
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I ntroduction if the stent, although suitably and c ' H m does not
adhere to the too-small outer surface of the cat hgmﬂﬂu mm ﬂﬂﬁ ‘bal | oon.
Starting fromthese representative prem ses of the state 'of "the art, the
object of the present invention is to provide a valid solution to the
probl ens nent i4o@athetedstnestvredn taocordirice SEdinclaing I Vin which the said tollro Wad

cat hcter structure. which is reliable for a correct arrangenent of the
stent co afitfd around the cl osed ball oon and which nakes it possible to
reduce, if not to elimnate, the possibilities of release and |oss of the
stent during the phase of introduction into the duct or lumen in which it
IS inserted.

5. Catheter structure in accordance with the claims 2-4 in which the said

collars are made of a radiopaque material.

6. Catheter structure in accordance with claim 1 in which the

O

tubular adapter (17) is held between the said shoulders and is intended to increase

the external diameter of the said catheter.
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Anot her object of the present invention is to propose a catheter structure
‘that can be used advantageously either as a catheter for dilating or a
catheter for positioning expandabl e stents.

SYSTEid FOR INTRODUCING AND POSITIONING EXPANDABLE STENTS

ABSTRACT

This invention reiates to a catneter structure for dilating

and for positioning steats, comprising a catheter naving an
iariatable oallonn, and wherein two coliars (14) are fixed
around the saia catheter inside the nalicon au intended to
derine two atunular shoulders (15) one in front ol the .other

and spaced apart in parallel. A tubular adaptver {17) is arranged
round the said chateter portion vetween the ssid collars, and
tioe said palloon, when emply, is wragpeg around hthe coliars

witn the said tuoular acapter comprised vetween same.

",
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These objects are acconplished with a cathcter structure for posilioning
stents according to claim 1. In practice, the _contracted-stent—i-s
‘thus arranged and is held positively bet ween two shoul ders, prevented
fromsliding axially and thus from being | ost, and thl'ﬁnslSﬁecﬂthB@ﬁll eiiaéd of

t he actual dianeter of the catheter, of the material W|th
bal l oon is made and of the degree of friction offered by mmﬁll“al oon.
In addition, the dianmeter of the catheter portion between

adapted by increasing it with the application of a tubular adapter.

G eater details of the present invention, as well as its other aspects and

REPLACED
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advant ages, shall becone nore evident fromthe description below wth
reference to the attached drawi ngs, in which: Floure 1 shows the
partial view of a catheter according to the present i et Has B
bal | oon and stent contracted around the ball oon between|
col l ars; Figure 2 shows a simlar view of the cHINEE
but with the balloon inflated and the stent dil ated,; Flgure 3
shows part of a catheter Wi 4eh biconical collars; and Fi gures 4 and
to those of Figures 1 and 2, but 12

13 16

| 4
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In which the collars are defined by spherical elenents. In the said
drawi ngs, the catheter is indicated globally by 11 and S A RS e
manner, an inflatable balloon 13 on its distal section [ ”LAC%'L\&I&?I‘ éﬁh@im
3.
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SYSTEM FOR INTRODUCING AND POSITIONING
EXPANDABLE STENTS

The present invention pertains to the instruments for the introduction and
the positioning of mechanically dilating steat in the ducts or lumina of a live, either
human or animal bady.

Stents are tubular molds which are made of biocompatible materials and are
contracted on their introduction and then they dilate for their stable insertion iato
the desired duct or lumen. Some types of steats dilate mechanically, and for their
insertion they require the use of an cxpandable element arranged along the

introducing instrument and acting inside the stent.



Two collars 14, which are spaced apart and delimt two annular shoul.dets——
15. one in front of the other, around the catheter, are aREPLﬁ@ ﬂthEET
cat het er part that is within the bal | oon. The eottarst4-nay
pr-ef erably be conical, with opposite conicities, as shomn i n _ nj
2,%0one towards the distal end 12 of the catheter and the Other'%hhﬁié%wf
opposite direction, in order to facilitate the introduction and the
extraction of the catheter in a duct or2Lunen of a body. As{ an alternative,
the said collars 14 may be biconical as shown in Figure 3,-er—sphericat as—
shown in Figures 4 and 5. . '

As the instrument for the introduction of mechanically dilating stents, a
catheter having an inflatable balloon at its distal end of the type already used may
also be used, e.g., for dilating arterial ducts or other lumina in a live body.
Therefore, for the mtroduction operation, the balloon, empty, is wrapped tightly
around a corresponding zone of the catheter, and the stent, in its turn, is arranged
tightly around the balloon in order to remain fixed there during the introduction
into a lumen.

In general then, the catheter, at the balloon, has a radiopaque marker in
order to be able to control the position of the catheter and, therefore, that of the
balloon in the duct or lumen in question.

However the requirements of a catheter for the simple dilation of ducts or
lumina most often are incompatible with those of a catheter for the positioning of a
stent, which is why specific catheters would be nceded for one or the other
opcration.

A dilating catheter, for example, for angioplasty procedures, or the like, must
have a small diameter, a low cocfficient of surface friction, and a highly resistant
balloon. On the other hand, a catheter for the positioning of stents must have a
remarkable friction, at least at the balloon, be made of a material having a surface
that is adapted to the interior of the closed, i.e., contracted stent, and have a
diameter of the balloon, when closed, i.e., wrapped around the catheter, that is at

least slightly greater than the internal diameter of the closed stent. Al this is to



The said collars 14 may be nade of a radi opaquc materi al

mar kers which make it possible to find the position of
duct or lumen, in which it is inserted.

two collars and, t herefore, between the annul ar
skightly greater than the length of a stent 16 to be u
inserted with the dilating catheter described.

this catheter in the positioning of an3expandabl e stent

balloon is wapped tightly on the collars 14 and aroun
cat heter conprised between said collars. The stent 16
contracted

~fhe-catheter. in.
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hold the stent and to prevent its loss during the insertion in a duct or lumen.

Otherwise, a diameter in the zone of the catheter, including the closed

balloon wrapped there, that is smalicr than the internal diameter of the closed stent

that is applied there may cause;

- a so-called overlapping resulting from a corrugation and an overlapping of

some parts of the stent with possible deformation of its structure, if the stent'is

contracted too tightly in order to adhere to such a zone; or

- an improper fixing of the stent with the possibility of losing it during the

introduction if the stent, although suitably and correctly closed, does not adhere to

the too-small cuter surface of the catheter plus closed balloon.

Starting from thesc representative premises of the state of the art, the object

of the present invention is to provide a valid solution to the problems mentioned

above and to correspondingly provide an improved catheter structure, which is

reliable for a correct arrangement of the stet contracted around the closed balloon

and which makes it possible to reduce, if not to climinate, the possibilities of

release and loss of the stent during the phase of introduction into the duct or lumen

in which it is inscrted.

Aunother object of the present invention is to propose a catheter structure

that can be used advantageously either as a catheter for dilating or a catheter for

positioning expandable stents.

in order to form

he



around the balloon and is held in the space conprised between the two

annul ar shoul ders 15 defined by the collars 14 as shown|pn R AGHESS Ly rrdin
and 4. 6 RFPL*@{}?}?{F JSH@'I

catheter plus the balloon wapped thereon has a suitabl e|djaneter, the
h 13 JAN 1999
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These objects are accomplished with a catheter structure for posilioning
stents according to claim 1.

In practice, the contracted stent is thus arranged and is held positively
between two shoulders, prevented from sliding axially and thus from being lost, and
this is independent of the actual diameter of the catheter, of the material with
which the balloon is made and of the degree of friction offered by the said. ba.lloon.

In addition, the diamcter of the catheter portion between shoulders may be
adapted by increasing it with the application of a tubular adapter.

Greater dctails of the present invention, as well as its other aspects and
advantages, shall become more evident from the description below with reference to
the attached drawings, in which:

Figure 1 shows the partial view of a catheter according to the present
invention with wrapped balloon and stent contracted around the balloon between
two conical collars;

Figure 2 shows a similar view of the catheter of Figure 1, but with the
balloon inflated and the stent dilated;

Figure 3 shows part of a catheter with biconical collars; and

Figures 4 and 5 show views that are similar to those of Figures 1 and 2, but
in which the collars are defined by spherical cicments.

In the said drawings, the catheter is indicated globally by 11 and has, in the

known manuer, an inflatable balloon 13 on its distal section 12.




contracted stent is adapted to the outer surface of t he Ta -oor h
no . overl appi ng and, noreover, positively held axiall y bgf _}e‘?{:‘éﬁe VI‘LTTY\L,F
shoul ders 15 and radial | y within the peri pheral outli ne'oL The coflars
In the case of a particularly thin catheter, as in the cat ‘SMH
angi opl asty, and in which the external di ameter of the c theter
enpty ball oon wapped thereon may be nuch small er than _hé“‘ﬁ‘ﬂ'ﬁ“ﬁa‘l—-‘~~
di aneter of the contracted, i.e., clos8d, stent, wi t hout overl appi ng
around the catheter part conprised between the two collars 14, a tubdlar-
adapter 17 held between the two shoulders 15 may be applied and so as to
artificially increase the dianeter of the

Two collars 14, which are spaced apart and delimit two annular shoulders 185,

ﬂ

one in front of the aother, around the catheter, are applied on the catheter part that
is within the balloon.

The two collars 14 may preferably be conical, with opposite conicities, as
shown in Figures 1 and 2, one towards the distal end 12 of the catheter and the
other in the opposite direction, in order to facilitate the introduction and the
extraction of the catheter in a duct or lumen of a body. As an alternative, the said
collars 14 may be biconical as shown in Figure 3, or spherical as shown in Figures 4
and 5.

The said collars 14 may be made of a radiopaque material in order to form
markers which make it possible to find the position of the catheter in the duct or
lumen, in which it is inserted.

The distance between the two collars and, therefore, between the annular
shoulders 15 is at least slightly greater than the length of a stent 16 to be used and
to be inserted with the dilating catheter described.

Therefore, to use this catheter in the positioning of an expandable steat 16,
the empty balloon is wrapped tightly on the collars 14 and around the part of the
catheter comprised between said collars. The stent 16 is then placed and contracted
around the balloon and is held in the space comprised between the two annular

shoulders 15 defined by the collars 14 as shown in Figures 1, 2 and 4.



catheter as shown in the drawi ngs. Therefore, even in this.case—the-sten
applied correctly on the catheter without the pﬂ)ﬁEﬂ%@FMﬁM{fSﬂEﬁfs
Asiiui .

nmay be

during the

Figures 2 and 5 of the drawings illustrate the conditi or oflfgﬁﬁglsj;@@
the balloon and of dilation of the stent for the rel eagejof t

time of

its

—

i ntroduction into the duct or lumen in quest

i nsertion.
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If the catheter plus the balloon wrapped thereon has a suitable diameter, the
contracted stent is adapted to the outer surface of the closed balloon with no
overlapping and, morcover, positively held axially between the shoulders 15 and
radially within the peripheral outline of the collars.

In the case of a particularly thin catheter, as in the catheters used for
angioplasty, and in which the external diameter of the catheter plus the empty
balloon wrapped thereon may be much smaller than the internal diameter of the
contracted, i.e., closed, stent, without overlapping around the catheter part
comprised between the two collars 14, a tubular adapter 17 held between the two
shoulders 15 may be applied and so as to artificially increase the diameter of the
catheter as shown in the drawings. Thercfore, even in this case, the stent may be
applied correctly on the catheter without the possibility of loss during the
introduction into the duct or lumen in question.

Figures 2 and 5 of the drawings illustrate the condition of expansion of the
balloon and of dilation of the stent for the release of same at the time of its

insertion.
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(14) fixed around the *caf heter” part i nside the said
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I nfended to define two annul ar shoul ders (15) one in
and spaced apart in parallel; 7
CLAIMS

e 4 f = e

1. Catheter structure for dilating and for positioning stents, comprising a

catheter having a inflatable balloon, characterized:

- by two collars (14) fixed around the catheter part inside the said

balloon and intended to define two . anmular shoulders (15) cne in front of the

other and spaced apart in parallel;

-bya tubular adapter (17) arranged around the said cathcter portion

between the said collars; and

- in that the said ballcon, when empty, is wrapped around the

with the tubular adapter comprised between same, the

collars

. shoulders forming

bilateral axial closing means for a stent that is arranged and contracted around the

empty aud wrapped balloon.

2. Catheter structure in accordance with claim 1 in which the collars are

conical with opposite conicities, one towards a distal end of the catheter and the

other in the opposite direction.

3. Catheter structure in accordance with claim 1 in which the said collars are

each biconical.



- by a tubul ar adapter (
between the said collars; Ilml
enpty, is wapped around the

conpri sed between sane, the shoul ders formng bilater
means for a stent that is arranged and contracted around

and wr apped bal | oon. 2. Catheter structure in gccordance With

nd the said ¢
[I I'E}m'hat t he saidj.
ars t ubul

af adapt er 1
ali axgalaNchg®si n
t he enpty

claim1 in which the collars are conicBL with opposite donicities, one_..|

towards a distal end of the catheter and the

4, Catheter structure in accordance with claim 1 in which the said collars are

spherical.

5. Catheter structure in accordance with the claims 2-4 in which the said

collars are made of 2 radiopaque material.

6. Catheter structure in accordance with claim 1 in which

the

tubular adapter (17) is held between the said shoulders and is intended to increase

the external diameter of the said catheter.



other in the opposite direction. - 3. Catheter structure in....
accordance with claim1 in which the said collars are gﬁ;&@ﬂfﬁ@l
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SYSTEM FOR INTRODUCING AND POSITIONING EXPANDABLE STENTS

ABSTRACT

This invention relates to a catneter structufe for dilating

and for positioning stents, comprising a catheter having an
inflatable ballonn, and wherein two coliars (l4) are fixed
around the saia catheter inside the calloon ad intended t;
derine two annular shoulders (15) one in front of the .ather

ana spaced apart in parallel. A cuoular avapter (17) is arranged
around the said chéteéer portion vetween the said cellars, and
the said palloon, wnen empty, is wrapoped around the collars

witn the said tuoular adapter comprised vetween same.

Fig. 1



4. Catheter structure in accordance with claim1 in which the said collars
are. spherical. 5. Catheter structure in accordance vm'th t he
clains 2-4 in which the said collars are nade of a radio Aat-ef -—q
6. - Catheter structure in accordance with claim1 in whi chiﬁgﬁ A(ituﬁh ‘
adapter (17) is held between the said shoulders and is in efidéd o™ T Mereysd
the external diameter of the said catheter. 42 JAN 1999 ,
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