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INTRODUCER

Description

Technical Field

This invention relates to a medical device and more particularly to a medical 

device used for deployment of an intraluminal graft or stent graft, otherwise referred 

to as an introducer or a stent graft introducer. In particular, this invention relates to a 

top cap retrieval arrangement.
Background Art
In the deployment of a graft or stent graft into the human or animal body via 

intraluminal techniques a deployment device is used to introduce the graft into a 

lumen of the body and, after the graft has been deployed and expanded within the 

lumen, the introducer needs to be retracted.

One form of introducer uses a proximal nose cone with a distally facing 

capsule to encompass an exposed stent and barbs on the exposed stent of a stent 
graft during introduction and, after the stent graft has been released and the capsule 

has been removed from the exposed stent, the capsule along with the introducer 

must be withdrawn. The capsule, however, has a distally facing opening with an edge 

surrounding it and this edge can engage with stents of the just introduced stent graft 
and cause problems with dislodging the stent graft from its position on the wall of the 

lumen. Similarly, an introducer often has a sheath which is used to constrain a stent 

or stent graft during delivery and this sheath is withdrawn from the stent or stent graft 
to release the stent or stent graft. This sheath has a proximally facing opening and a 

surrounding edge so if the sheath is advanced to meet the distally facing capsule 

then that edge may engage with stents of the just introduced stent graft and cause 

problems with dislodging the stent graft from its position on the wall of the lumen. It is 

desirable to engage the sheath with the capsule before withdrawal and hence some 

way of preventing the edges as discussed above from dislodging the stent graft is 

desirable.
It is the object of this invention to address one or more of the above problems 

or at least to provide the practitioner in the field with a useful alternative device.
Throughout this specification the term distal with respect to a portion of the 

aorta, a deployment device or a prosthesis means the end of the aorta, deployment 
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device or prosthesis further away in the direction of blood flow away from the heart 
and the term proximal means the portion of the aorta, deployment device or end of 
the prosthesis nearer to the heart. When applied to other vessels similar terms such 

as caudal and cranial should be understood.

Disclosure Of The Invention
According to an aspect of the present invention, there is provided an 

introducer comprising a guide wire cannula extending from a handle to a nose cone 

dilator at a proximal end of the guide wire cannula, a distally opening capsule on the 

nose cone dilator, a plug device in the capsule, the plug device being mounted onto 

the guide wire cannula and being movable longitudinally with respect to the guide 

wire cannula, whereby movement of the plug device to a distal end of the capsule to 

extend from the capsule provides a smooth transition from the otherwise distal 
opening of the capsule to enable retraction of the nose cone dilator through a 

deployed stent.
In one form, an embodiment of a stent graft introducer comprises a guide wire 

cannula extending from a handle to a nose cone dilator at a proximal end of the 

guide wire cannula, a distally opening capsule on the nose cone dilator, a plug device 

in the capsule, the plug device being mounted onto the guide wire cannula and being 

movable longitudinally with respect to the guide wire cannula, whereby movement of 
the tapered plug device to a distal end of the capsule to extend from the capsule 

provides a smooth transition from the otherwise distal opening of the capsule to 

enable retraction of the nose cone dilator through a deployed stent.

Preferably there is included a plug catheter coaxially on the guide wire 

catheter and movable longitudinally with respect to the guide wire catheter, the plug 

catheter being fixed to the plug device whereby movement of the plug catheter 
enables movement of the plug device. Preferably the plug catheter coaxially on the 

guide wire catheter comprises a thin walled plastics material.
Preferably the capsule includes an in-turned distal end and the plug device 

comprises a proximal shoulder whereby to prevent the plug device from being 

completely withdrawn from the capsule.

Preferably the plug device comprises a distal linearly tapered surface. 
Alternatively the plug device comprises a distally facing bullet shaped surface.

Preferably the plug device comprises a spring arrangement to move the plug 

device from a rest position to the distal end of the capsule.
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There can be further included an anti-return arrangement associated with the 

capsule or with the plug device. The anti-return arrangement associated with the 

capsule can comprises at least one engagement tab extending into the capsule 

whereby the plug device can pass the at least one engagement tab when moving in a 

distal direction but cannot pass the at least one engagement tab when moving in a 

proximal direction. The anti-return arrangement associated with the plug device can 

comprise an O-ring around the plug device which can pass out of the capsule but 

cannot re-enter the capsule.

In another embodiment a stent graft introducer comprises a handle, a guide 

wire catheter extending from the handle to a nose cone dilator at a proximal end of 
the guide wire catheter, the guide wire catheter being movable longitudinally with 

respect to the handle, a distally opening capsule on the nose cone dilator, a plug 

device in the capsule, the plug device being mounted onto the guide wire catheter 
and movable longitudinally with respect to the guide wire catheter, a plug catheter 
coaxially on the guide wire catheter and movable longitudinally with respect to the 

guide wire catheter, the plug catheter being fixed to the plug device at a proximal end 

and to the handle at a distal end whereby movement of the guide wire catheter with 

respect to the handle moves the tapered plug device with respect to the distally 

opening capsule such that the tapered plug device can move to a distal end of the 

capsule to extend from the capsule whereby to provide a smooth transition from the 

otherwise distal opening of the capsule to enable retraction of the nose cone dilator 
through a deployed stent graft.

Preferably the capsule includes an in-turned distal end and the plug device 

comprises a proximal shoulder whereby to prevent the plug device from being 

completely withdrawn from the capsule.
The plug device is generally narrower at its distal end than at its widest point 

generally towards its proximal end, and has a shape that provides a smooth 

4faftsaettoft4rom its widest point to its distal end. This could be generally described as 

being tapered. For example, the plug device may comprise a distal linearly tapered 

surface or a distally facing bullet shaped surface.

Preferably the plug catheter coaxially on the guide wire catheter comprises a 

thin walled plastics material. The thin walled plastics material can comprise 

polyetheretherketone (PEEK).
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The fixing of the plug catheter to the handle at a distal end can comprise an 

adhesive.
The plug device can comprise a longitudinal groove or aperture whereby to 

allow a trigger wire to pass therethrough.
There can be further included an anti-return arrangement associated with the 

capsule or with the plug device. The anti-return arrangement associated with the 

capsule can comprises at least one engagement tab extending into the capsule 

whereby the plug device can pass the at least one engagement tab when moving in a 

distal direction but cannot pass the at least one engagement tab when moving in a 

proximal direction. The anti-return arrangement associated with the plug device can 

comprise an O-ring around the plug device which can pass out of the capsule but 
cannot re-enter the capsule.

It will be seen that the above-described introducer includes an arrangement 
that, more or less automatically, as the nose cone dilator and capsule of an 

introduction device is advanced proximally to release an exposed stent of a stent 
graft from the capsule, the plug device moves to the distal end of the capsule to 

provided a smooth transition to the capsule for withdrawal of the nose cone dilator 
and capsule through the deployed stent graft. The nose cone and capsule can be 

retracted to the sheath so that the introducer as a whole can be retracted without 
causing problems such as those outlined above with respect to the prior art.

Brief Description of the Drawings
Preferred embodiments are now described by way of example only and with 

reference to the accompanying drawings in which:

Figures 1A to 1D show a schematic view of one embodiment of top cap 

retrieval device at various stages of operation;
Figure 2 shows a handle portion of a stent graft delivery device;
Figure 3 shows a stent graft delivery device with the plug device in a position 

to facilitate withdrawal of the nose cone dilator;
Figures 4A to 4C shows in detailed cross section a portion of a stent graft 
delivery device; and
Figure 5 shows in detailed cross section a portion of a stent graft delivery 

device;

Figure 6 shows in detailed cross section a portion of a stent graft delivery 

device;
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Figures 7A and 7B show an embodiment of tapered retrieval plug;
Figures 8A and 8B show an embodiment of tapered retrieval plug; and 

Figures 9A and 9B show an embodiment of tapered retrieval plug. 
Description of the Preferred Embodiments

Now looking more closely at the drawings and in particular Figures 1A to 1D 

which show a schematic view of one embodiment of a top cap retrieval device in 

various stages of operation and Figure 2 which shows a handle portion of a stent 
graft delivery device incorporating part of the top cap retrieval device.

A stent graft delivery device 1 has a nose cone dilator 3. At the distal end of 
the nose cone dilator 3 is a distally opening capsule 5 for the receipt of an exposed 

stent of a stent graft. For clarity the exposed stent is not shown in this drawing but is 

shown in Figure 4A below. The capsule 5 has a slightly radially in-turned distal end 7. 

This has two purposes. The first is to assist with engagement of a sheath 9 of the 

delivery device when the sheath 9 is advanced to the nose cone dilator 3. The 

second is to prevent complete withdrawal of the plug device (see below) from the 

capsule 5 as will be discussed below. The delivery device 1 has a guide wire catheter 
11 (also referred to herein as a guide wire cannula) which passes through and is 

fastened to the nose cone dilator 3 at its proximal end and passes through a handle

13 (see Figure 2) of the delivery device 1. A pin vice arrangement 15 at the distal end
14 of the handle 13 locks movement of the guide wire catheter 11 with respect to the 

handle 13 and can be loosened to allow relative motion between these components 

as discussed below.
Within the capsule 5 is a plug device 17, which in this embodiment is tapered. 

The plug device fits coaxially around the guide wire catheter 11 and can move 

longitudinally along the guide wire catheter. A plug catheter 19 is mounted coaxially 

around the guide wire catheter 11 and can move longitudinally along the guide wire 

catheter. At its proximal end the plug catheter 19 is joined to the tapered plug device 

17 and at its distal end the plug catheter 19 is joined to the handle at 21 by a suitable 

adhesive (see Figure 2). For this purpose apertures 23 are provided into the handle 

and adhesive is applied through these apertures.
The tapered plug device 17 has an enlarged shoulder 25 at its proximal end. 

The shoulder is sized so that it is of greater diameter than the smallest part of the in­

turned distal end 7 of the capsule 5. By this arrangement the tapered plug device 17 

can move through the capsule 5 but cannot be fully removed from the capsule 5.
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Figure 1A shows the delivery device 1 (minus a stent graft) before the capsule 

5 is advanced proximally to release an exposed stent on the stent graft. The tapered 

plug device 17 at this stage is at the proximal end of the capsule 5 and does not 
interfere with an exposed stent received in the capsule 5.

Figure 1B shows the capsule 5 has been advanced proximally to release the 

exposed stent on the stent graft. The tapered plug device 17 at this stage is at the 

distal end 7 of the capsule 5 and a majority of the tapered plug device 17 extends 

from the capsule to provide a tapered surface 27. This has the effect of closing the 

distal opening of the capsule 5 and provides a smooth transition from the otherwise 

distal opening of the capsule 5 to enable retraction of the nose cone dilator 3 and 

capsule 5 through the deployed stent graft.

Figure 1C shows the view of Figure 1B but without the nose cone 3 and 

capsule 5 in cross-section. The smooth transition from the otherwise distal opening of 
the capsule 5 can be easily seen.

Figure 1D shows the view of Figure 1C with the nose cone dilator 3, the 

capsule 5 and the tapered plug device 17 all withdrawn into the sheath 9. To achieve 

this the pin vice 15 (see Figure 2) is locked and the handle 13 is moved distally with 

respect to the sheath 9.

Figure 3 shows a stent graft delivery device according to an embodiment of 
the present invention, with the plug device 17 in a position to facilitate withdrawal of 
the nose cone dilator 3. In Figure 3 the same reference numerals are used for 
corresponding items to those of Figures 1A to 1D and Figure 2.

The stent graft delivery device 1 has a handle 13 and from the handle 13 

extends a delivery catheter 29 to a sheath manipulator 31 to which is connected the 

sheath 9. At this stage of delivery of the stent graft all of the trigger wire release 

devices which are depicted on the handle in Figure 2 have been removed. The guide 

wire catheter 11 extends from a Luer lock connector 32 at the distal end of the device 

through the pin vice 15, handle 13 and delivery catheter 29 to the nose cone dilator 3 

at the proximal end of the device 1. At the distal end of the nose cone dilator 3 is a 

distally opening capsule 5 with an in-turned distal end 7. Extending distally from the 

capsule 5 is a tapered plug device 17. The tapered plug device 17 is joined to a plug 

catheter 19 which is coaxial with the guide wire catheter 11 and can move with 

respect to the guide wire catheter 11. The plug catheter 19 extends back distally into
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the handle 13 and is fastened into the handle by adhesive passed through the 

aperture 23.

In this embodiment, the stent 35 is shown in its expanded state as it appears 

after release from the delivery device. The proximally extending exposed stent 37

5 would have been received within the capsule during delivery to the release site and 

the stent graft would have been constrained by the sheath 9 which, in turn, at that 
stage would have extended to the capsule 5.

It will be seen that by this arrangement the distally facing tapered surface 27 

of the tapered plug device 17 presents a surface which will not engage with stents of 
10 the stent graft while the nose cone dilator, the capsule and the tapered plug device 

are all withdrawn into the proximal end 34 of the sheath 9 through the stent graft 35.
Figures 4A to 4C show^in detailed cross section a portion of a stent graft 

delivery device 1 according to an embodiment of the present invention. In Figures 

4A to 4C the same reference numerals are used for corresponding items to those of 

15 Figures 1A to 1D, 2 and 3.
In Figure 4A the exposed stent 37 is received into the capsule 5 and it is 

prevented from being prematurely removed from the capsule 5 by the use of a trigger 
wire 39 which passes through the stent graft 35 to outside the capsule 5 and then 

enters the capsule 5 through aperture 41 in the capsule wall. The trigger wire 39 then 

20 passes through one of the bends 43 of the exposed stent 37 and then past the

tapered plug device 17 and into an aperture 47 in the nose cone dilator 3. To enable 

the trigger wire 39 to pass the tapered plug device 17 there is a longitudinal slot 45 in 

the plug device 17. It will be noted that at this stage the plug device 17 does not 

interfere with the retention of the exposed stent into the capsule.

25 In Figure 4B the trigger wire 39 has been removed and the nose cone dilator 3
and capsule 5 have been advanced proximally by movement of the guide wire 

catheter 11 as indicated by the arrow 49. The exposed stent 37 is still partly retained 

in the capsule. The tapered plug device 17 has in effect moved towards the distal 
end 7 of the capsule 5.

30 In Figure 4C the nose cone dilator 3 and capsule 5 have been advanced

further proximally by movement of the guide wire catheter 11 until the exposed stent 
37 has been released from the capsule 5. At this stage the tapered plug device 17 

has moved so that it is mostly out of the capsule but that the enlarged shoulder 25 is 

still within the capsule 5 and is engaged against the in-turned edge 7 which prevents
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the tapered plug device 17 from being fully removed from the capsule 5. At this 

stage the nose cone dilator 3, the capsule 5 and the tapered plug device 17 can all 

be withdrawn together through the stent graft.
Figure 5 shows in detailed cross section a portion of a stent graft delivery 

device according to another embodiment of the present invention. In this embodiment 

the plug device 53 has a surface shape of a distally facing bullet. The plug device 53 

has a slot 55 to allow a trigger wire 39 to pass the plug device 53. The dotted lines 

indicate the position of the plug device 53 during introduction of the stent graft 35.
Figure 6 shows in detailed cross section a portion of a stent graft delivery 

device according to an another embodiment of the present invention. In Figure 6 the 

same reference numerals are used for corresponding items to those of Figure 4A.
In Figure 6 an exposed stent 37 of a stent graft 35 is received into the capsule 

5 of a delivery device and the exposed stent is prevented from being prematurely 

removed from the capsule by the use of a trigger wire 39 which passes through the 

stent graft 35 to outside the capsule 5 and then enters the capsule 5 through 

aperture 41 in the capsule wall. The trigger wire 39 then passes through one of the 

bends 43 of the exposed stent 37 and then past the plug device 17 and into an 

aperture 47 in the nose cone dilator 3. To enable the trigger wire 39 to pass the plug 

device there is an aperture 60 in the plug device 17.
Figures 7A and 7B show another embodiment of the present invention. In this 

embodiment the same reference numeral are used for corresponding items as in the 

earlier embodiments.
In Figures 7A and 7B the retrieval plug 17 includes a cylindrical extension 70 

at its proximal end 17a. A coil spring 72 is received over the cylindrical extension 70 

and in the position shown in Figure 7A the spring is compressed against the distal 
end 3a of the nose cone dilator 3. The spring 72 tends to push the retrieval plug 17 

towards the open distal end 7 of the capsule 5 but is held in the retracted or proximal 
position by the exposed stent 37 of the stent graft 35. Other methods such as a 

trigger wire system can also be used to hold the retrieval plug 17 in the retracted 

position. For instance, the trigger wire 39 which prevents premature retraction of the 

exposed stent 37 may also hold the plug device 17 in the retracted position. As the 

exposed stent 37 is retracted from the capsule 5 by proximal movement of the nose 

cone dilator 3 the retrieval plug 17 follows the exposed stent 37 and moves to the 

open distal end 7 of the capsule 5 under the action of the spring 72.
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Arrangements such as those shown in the following two embodiments may be 

used to prevent subsequent movement of the retrieval plug 17 back from the open 

distal end 7 of the capsule 5.
Figures 8A and 8B show an embodiment of the present invention. In this 

embodiment the same reference numeral are used for corresponding items as in the 

earlier embodiments.
In Figures 8A and 8B an arrangement is provided to prevent movement of the 

retrieval plug 1Ί back from the open end 7 of the capsule 5 after it has been moved 

to the open end 7 by whatever mechanism is used. In Figures 8A and 8B a number 
of tabs 76 are cut into the capsule 5 in the form of, in this embodiment a U-shape 

with open ends extending distally and bent inward slightly. During movement of the 

retrieval plug 17 to the distal end 7 of the capsule 5 the shoulder 25 on the retrieval 

plug 17 deflects the tabs 76 but after the retrieval plug 17 has passed the tabs 76 

they deflect out (radially inwardly) and engage against the rear surface 17b of the 

retrieval plug 17 thereby preventing movement of the retrieval plug 17 back from the 

open end 7 of the capsule 5 after it has been moved to the open end 7. This provides 

an anti-return feature associated with the capsule 5.

Figures 9A and 9B show another embodiment of the present invention. In this 

embodiment the same reference numeral are used for corresponding items as in the 

earlier embodiments.
In Figures 9A and 9B an arrangement is provided to prevent movement of the 

retrieval plug 17 back from the open end 7 of the capsule 5 after it has been moved 

to the open end 7 by whatever mechanism is used. In this embodiment the retrieval 

plug 17 has a peripheral O-ring groove 78 distal of the shoulder 25 with a 

biocompatible material O-ring 80 received therein. The capsule 5 has in-turned distal 
edge 7 which prevents the tapered plug device 17 from being fully removed from the 

capsule 5. During the distal movement of the plug 17 the O-ring 80 is deflected 

radially inwards by the inner surface 7a of the in-turned edge 7 but once the O-ring 

80 has passed the in-turned edge 7 it is engaged by the end 7b of the in-turned edge 

7 and hence the plug device 17 cannot move in the proximal direction. This provides 

an anti-return feature associated with the plug device.
The skilled person will appreciate that features described in conjunction with 

the tapered plug device 17 may apply equally to the bullet-shaped plug device 53 as 

appropriate. In particular, the specific features described with respect to Figures 6 to
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9, whilst illustrated with a tapered retrieval plug 17, could equally be used with
retrieval plugs having different shapes. Where applicable, the features of the various
embodiments may be combined as appropriate.

Throughout this specification various indications are given to the scope of the

5 invention but the invention is not limited to any one of these but may reside in two or 
more combined together. The described embodiments are given for illustration and 

not for limitation.
The disclosures in US 61/130,952 from which this application claims priority, 

and in the abstract accompanying this application are hereby incorporated by
10 reference.
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CLAIMS;

1. An introducer (1) comprising a handle and a guide wire cannula (11) extending from the 

handle (13) to a nose cone dilator (3) at a proximal end of the guide wire cannula, the guide wire

5 cannula being movable longitudinally with respect to the handle, a distally opening capsule (5) on the 

nose cone dilator, the distally opening capsule including an in-turned distal end (7), a plug device 

(17;53) in the capsule, the plug device being mounted onto the guide wire cannula and being movable 

longitudinally with respect to the guide wire cannula, a plug catheter (19) coaxially on the guide wire ; 

cannula and movable longitudinally with respect to the guide wire cannula, the plug catheter being

10 fixed to the plug device (17;53)ata proximal end thereof and to the handle at a distal end thereof, j

whereby movement of the guide wire cannula with respect to the handle moves the plug device 

distally-opening capsule with respect to the plug device distally opening capsule to position move the i 

plug device at to a distal end of the capsule (5) and whereby positioning movement of the plug device 

at the te-a distal end of the capsule causes the plug device to extend from the capsule to provide \

15 provides a smooth transition from the otherwise distal opening of the capsule to enable retraction of 

the nose cone dilator through a deployed stent (35), the plug device (17; 53) comprising a proximal 

shoulder (25) whereby to prevent the plug device from being completely withdrawn from the capsule. >

2. An introducer (1) as claimed in claim 1, wherein the plug catheter (19) comprises a thin i

20 walled plastics material. .·

3. An introducer (1) as claimed in claim 2, wherein the thin walled plastics material comprises j

polyetheretherketone (PEEK). j

25 4. An introducer (1) as claimed in claim 1, 2 or 3, wherein the fixing of the plug catheter (19) to ΐ

the handle (13) at the distal end comprises an adhesive. i
[

5. An introducer (1) as claimed in any preceding claim, wherein the plug device (17) comprises a t
I 

distal linearly tapered surface (27). j

30

6. An introducer (1) as claimed in any of claims 1 to 4, wherein the plug device (53) comprises a 

distally facing bullet shaped surface.

7. An introducer (1) as claimed in any preceding claim, including an anti-return arrangement

35 (76;80) associated with the capsule (5) or with the plug device (17;53).
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8. An introducer (1) as claimed in claim 7, wherein the anti-return arrangement associated with 

the capsule (5) comprises at least one engagement tab (76) extending into the capsule whereby the 

plug device (17;53) can pass the at least one engagement tab when moving

cannot pass the at least one engagement tab when moving in a proximal direction.

in a distal direction but

5

9. An introducer (1) as claimed in claim 7, including an anti-return arrangement associated with 

(80) around the plug devicethe plug device (17;53), the anti-return arrangement comprising an O-ring 

which can pass out of the capsule (5) but cannot re-enter the capsule.

10 10. An introducer (1) as claimed in any preceding claim, wherein the plug device (17;53) includes 

a longitudinal groove (45;55) or aperture whereby to allow a trigger wire (39) to pass therethrough.

11. An introducer (1) as claimed in any preceding claim, including a stent or stent graft (35)

mounted thereon.



WO 2009/148602 PCT/US2009/003393



2°09/]dfiJ4^6o2



WO 2009/148602 PCT/US2009/003393



WO 2009/148602 PCT/US2009/003393

FI
G

 6



WO 2009/148602 PCT/US2009/003393

5/6
ΡΩ

CQ
e 
E



WO 2009/148602 PCT/US2009/003393

6/6


