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DEPLOYMENT DEVICE

Description
Technical Field

" This invention relates to a deployment device, and more particularly to a
device for controlled endovascular deployment of a stent graft.
Background of the Invention
In PCT Patent Publication No. WO 98/53761 entitled “A Prosthesis and a

Method Deploying a Prosthesis” to the present applicant there is disclosed an introducer

for a stent graft which retains the stent graft so that each end can be moved and released
independently during the process of endovascular deployment of the stent graft. This
device requires that a number of actions be taken in a particular consecutive order to
place a stent graft in the required position in the vasculature. One end of the stent graft is
released and then another end, and if required, between the release of each of the ends,
a branch stent graft is placed into a side arm of the stent graft. These features and other
features disclosed in PCT Patent Publication No. WO 98/53761 are incorporated herein
by reference in their entirety into this specification.

Itis desirable that the set of sequential actions necessary to release the stent
graft at the desired position in the vasculature be undertaken in the required order and
that there be less chance for operator error during such a deployment. |

Summary of the Invention

It is the object of this invention therefore to provide a deployment device which
is arranged to introduce, deploy and release a stent graft by a series of sequential
actions.

According to a first aspect of the present invention, there is provided a stent
graft deployment device including a handle, the handle including a first part to be gripped
and held by a user and a second part to be moved relative to the first part; a pusher on
which a stent graft may be mounted; and a sheath to cover a stent graft on the pusher;
wherein the pusher is connected to the first part of the handle and the sheath is
connected to the second part of the handle, whereby retraction of the first part of the
handle with respect to the second part of the handle causes the sheath to be retracted

from a stent graft on the pusher.
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According to a first aspect of the present invention, there is provided a stent
graft deployment device including a handle, the handle including a first part to be gripped
and held by a user and a second part to be moved relative to the first part; a pusher on
which a stent graft may be mounted; and a sheath to cover a stent graft on the pusher;
wherein the pusher is connected to the first part of the handle and the sheath is
connected to the second part of the handle, whereby retraction of the first part of the
handle with respect to the second part of the handle causes the sheath to be retracted
from a stent graft on the pusher.

Preferably the first part includes a first component which grips the pusher and
a second component which grips a release clamp on the pusher, the release clamp on
the pusher having trigger wires for the release of the stent graft from the pusher assembly
attached thereto, whereby movement of the second component with respect to the first
moves the release clamp on the pusher and thereby pulls the trigger wires.

Preferably the second component rotates with respect to the first component
and the second component includes a screw thread with a portion of the release clamp
engaged into the screw thread whereby rotational movement of the second part causes
longitudinal movement of the release clamp on the pusher.

The device can further include a stop on the first part, the stop arranged to
engage the release clamp on the pusher assembily after a selected amount of movement
of the first part has occurred whereby to prevent further retraction of the sheath from the
stent graft until the release clamp has been moved by rotation of the second component
on the second part.

The first part can include a bayonet socket for a hub of the sheath.

Preferably the second part is substantially cylindrical and the first part is
tubular and slides within the second part.

Preferably the tubular first part has longitudinal slots and an internal lumen and
the pusher extends within the longitudinal lumen and the pusher includes arms which
extend through the longitudinal slots to engage with the second part whereby the first part
can be moved with respect to the second part.

The device can further include a first stop to prevent the first part from moving

through the second part in a reverse direction.
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The device can further include a detent arrangement acting between the first
component and the second component to allow rotation of the second component only in
a selected direction.

According to a second aspect of the present invention, there is provided a
stent graft deployment device, the device including a tubular fixed handle to be gripped
and held by a user and an elongate release handle extending through the fixed handle
whereby the release handle can be moved through the fixed handle, the deployment
device further including a pusher and a sheath to cover a stent graft on the pusher, the
pusher being connected to the fixed handle and the sheath being connected to the
release handle whereby retraction of the release handle through the fixed handle causes
the sheath to be retracted from the stent graft on the pusher.

According to a third aspect of the present invention, there is provided a stent
graft deployment device including: a handle, the handle including a tubular fixed handle to
be gripped and held by a user and an elongate release handle extending through the
fixed handle whereby the release handle can be moved through the fixed handle; a
pusher and a sheath to cover a stent graft on the pusher, the pusher being connected to
the fixed handle and the sheath being connected to the release handle, whereby
retraction of the release handle through the fixed handle causes the sheath to be
retracted from a stent graft on the pusher; the fixed handle including a grip component
that grips the pusher and a rotator component that grips a release clamp on the pusher;
the release clamp on the pusher having a trigger wire for the release of a stent graft from
the pusher, attached thereto; and the rotator component including a screw thread with a
portion of the release clamp engaged into the screw thread, whereby rotational movement
of the rotator component causes longitudinal movement of the release clamp on the
pusher thereby to pull the trigger wires.

According to a fourth aspect of the present invention, there is provided an
assembly of a stent graft deployment device as described above and a stent graft
mounted on the pusher.

According to a fifth aspect of the present invention, there is provided an
assembly of a handle, a stent graft deployment device and a stent graft, the handle
including a first part to be gripped and held by a user and a second part to be moved
relative to the first part, the deployment device including a pusher assembly, the stent
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graft being mounted onto the pusher assembly and a sheath to cover the stent graft
on the pusher assembly, the pusher assembly being connected to the first part and
the sheath being connected to the second part whereby retraction of the first part with
respect to the second part causes the sheath to be retracted from the stent graft on
the pusher assembly.

According to a fifth aspect of the present invention, there is provided a
deployment assembly comprising a handle, a stent graft deployment device and stent
graft, the handle including a tubular fixed handle to be gripped and held by a user and
an elongate release handle extending through the fixed handle whereby the release
handle can be moved through the fixed handle, the stent graft deployment device
including a pusher assembly and a sheath to cover the stent graft on the pusher
assembly, the pusher assembly being connected to the fixed handle and the sheath
being connected to the release handle whereby retraction of the release handle
through the fixed handle causes the sheath to be retracted from the stent graft on the
pusher assembly, the fixed handle including a grip component which grips the pusher
and the rotator component which grips a release clamp on the pusher, the release
clamp on the pusher having trigger wires for the release of the stent graft from the
pusher assembly, attached thereto and the rotator component including a screw
thread with a portion of the release clamp engaged into the screw thread whereby
rotational movement of the rotator component causes longitudinal movement of the
release clamp on the pusher thereby pulls the trigger wires.

It will be seen that by the various forms of this invention, a device is provided
which by the action of holding one portion of the deployment device and moving
another portion of the deployment device in a linear sliding motion, the various
sequential actions necessary to release the stent graft can occur.

Brief Description of the Drawing

Preferred embodiments of the invention are now described, by way of example
only, with reference to the accompanying drawings, in which:
Figure 1 shows a perspective view of a deployment device according to an
embodiment of the present invention;
Figure 2 shows an exploded view of the handle portion of the device shown in

Figure 1;
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Figure 3 shows an assembled and part cut away view of the handle portion of
the device shown in Figure 1;

Figure 4 shows a detailed longitudinal cross-sectional view of the embodiment
of Figure 1 with the stent graft partially deployed; and

Figures 5 to 9 show the view a detailed longitudinal cross-sectional view of the
embodiment of Figure 1 at various stages of deployment.

Detailed Description

Throughout this discussion and as shown in Figure 1 the term proximal means
the end 2 of the handle and stent graft deployment device assembly 10 and the
direction proximally is the direction shown by the arrow 4. The term distal means the
end 6 of the handle and stent graft deployment device assembly 10 and the direction
distally is the direction shown by the arrow 8.

Now looking more closely at the drawings it will be seen that the handle and
stent graft deploymeht device assembly 10 includes a handle portion 12 and a stent
graft delivery portion 14. The delivery portion 14 is arranged to be deployed within the
vasculature of a patient by the Seidinger technique to deliver and release a stent graft
within the vasculature, and the handle portion 12 remains outside the patient to be
manipulated to deliver and release the stent graft.

The delivery portion 14 includes a nose cone dilator 16 and a sheath 18
extending from a sheath hub 20 which is engaged into the handle portion 12 with a
bayonet type fitting 22. A stent graft is retained underneath the sheath 18 in the
region 24 immediately distal of the nose cone dilator 16. The device is introduced into
a patient over a guide wire (not shown) which passes through the guide wire catheter
56.

The handle assembly 12 comprises a release handle 30 which includes a
proximal grip 32 and a fixed handle 34 to which is attached a rotator component 36.

As can be seeh in detail in Figure 2 the release handle 30 is formed from semi-
cylindrical release halves 30a and 30b which fit together around a pusher 38 for the
stent graft delivery device.

The fixed handle 34 is also composed of fixed handle halves 34a and 34b
which together fit around the release handle 30. The pusher 38 includes a pusher hub

40 which includes pins 42 extending diametrically in each direction from the hub 40
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and through a slot 44 (as can be best seen in Figure 1), that extends longitudinally
along the release handle 30. The pins 42 engage into apertures 46 in the fixed handle
halves 34a and 34b. The hub portion 40 also includes a release clamp 48 which
slides along a portion 50 of the hub 40. The release clamp 48 includes pins 52 which
extend diametrically through the slot 44 in the release handle 30 and engage into a
screw thread 54 within the rotator component 36. The screw thread 54 can best be
seen in Figures 1, 2 and 5 for instance.

Release or trigger wires 35 extend from each end of the stent graft 64 retained
in the delivery device through a lumen 39 in the pusher 38 and a haemostatic seal
within the pusher hub 40 and are fixed to the release clamp 48. The function of the
release wires is discussed in more detail in relation to Figures 5 to 9.

The delivery device includes a guide wire catheter 56 and a syringe hub 58 at
the distal end of the guide wire catheter 56. The guide wire catheter 56 extends
through the pusher hub 40 and the lumen 39 within the pusher 38 to and through the
nose cone dilator 16. The stent graft is retained concentrically around the guide wire
catheter 56 immediately distal of the nose cone dilator 16.

The release handles are each substantially semi-cylindrical and when joined
together form a tubular body and include inside and about half-way along their length
a stepped shoulder 60 against which are engaged adjuster portions 62. The adjuster
portions 62 are used to determine when the release of the stent graft has been
achieved to a selected stage as will be discussed in relation to Figure § to 9.

Figure 3 shows a cut-away assembled view of the handle portion of the delivery
device. It can be particularly seen that the slot 44 in the release handle 30 is on both
sides of the release handle and the stepped shoulder 60 has the adjusters 62
engaged against it. The rotator component 36 has been omitted from Figure 3 so that
the pusher hub 40 and pins 42 on the pusher hub 40 and the pins 52 on the release
clamp 48 can be easily seen.

Figure 4 shows a longitudinal cross-sectional view showing a stage in the
operation of the device according to the present invention.

At the stage shown in Figure 4 the fixed handle 34 and rotator component 36
have been gripped and the grip 30c on the release handle has been moved towards
the fixed handle 34. The distal end 30d of the release handle 30 passes through the
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engages against the release clamp 48, as will be discussed below.

A method of retention of the proximal end of a stent graft onto a introducer is
disclosed in PCT Publication WO 03/101518 entitled "Trigger Wire System for a
Prosthesis Deployment Device". This feature and other features disclosed in PCT
Publication WO 03/101518 could be used with the present invention and the
disclosure of PCT Publication WO 03/101518 is incorporated herein by reference in its
entirety into this specification.

Figures 5 to 9 show the various stages in deployment of a stent graft using the
deployment assembly of the present invention.

In Figure 5 a stent graft 64 is held in a retracted position in the region 24
immediately distal of the nose cone dilator 16. The stent graft 64 is held in a
contracted state by the sheath 18 which extends back to the sheath hub 20. The stent
graft 64 is also retained at least at its proximal end 64a to the delivery device by
release or trigger wires 35 which extend back to the release clamp 48 through the
lumen 39 of the pusher 38 and pusher hub 40 and then through the duct 41 in the
pusher hub 40 and fastened to the release clamp 48. There can also be a similar
release or trigger wire system for retention and release of the distal end 64b of the
stent graft, and trigger wires for this extend back to the release clamp 48 through the
lumen 39 of the pusher 38 and pusher hub 40 and then through the duct 41 in the
pusher hub 40 and fastened to the release clamp 48.

Movement of the release clamp 48 with respect to the pusher hub 40, as
discussed below, will retract the trigger wires from engagement with the stent graft 64
thereby releasing the stent graft 64. It is desirable that the proximal end 64a of the
stent graft 64 is released after at least two stents of the stent graft have been exposed
and allowed to expand. The rotator component 36, which engages the release clamp
48, is thus arranged to be rotated only after the adjuster portion 62 has reached a stop
position against the release clamp. It is desirable, also that the trigger wire retaining
the distal end 64b of the stent graft 64, if present, is only released after the stent graft
is fully exposed as is shown in Figure 9. To achieve this the trigger wire is made
significantly longer to extend well beyond its engagement with the stent graft 64 at the
distal end 64b of the stent graft 64. This means that as the release clamp 48

continues being retracted after it has been released from the rotator component 36
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stent graft 64 is released after at least two stents of the stent graft have been exposed
and allowed to expand. The rotator component 36, which engages the release clamp
48, is thus arranged to be rotated only after the adjuster portion 62 has reached a stop
position against the release clamp. It is desirable, also that the trigger wire retaining
the distal end 64b of the stent graft 64, if present, is only released after the stent graft
is fully exposed as is shown in Figure 9. To achieve this the trigger wire is made
significantly longer to extend well beyond its engagement with the stent graft 64 at the
distal end 64b of the stent graft 64. This means that as the release clamp 48
continues being retracted after it has been released from the rotator component 36
and moved distally by its engagement with the adjuster portion 62 and the trigger wire
for the distal end 64b of the stent graft is not released from its engagement until the
sheath 18 has been fully retracted from the stent graft 64.

Both the fixed handle 34 and rotator component 36 are dimensioned so that the
cylindrical body of the release handle 30 can pass through them as it is moved distally
and the pusher hub 40 and the release clamp 48 are dimensioned so that the
cylindrical body of the release handle 30 can pass around them. The adjuster portion
62 is dimensioned so that while it will pass around the pusher hub 40 it engages
against the release clamp 48.

Partial retraction of the release handle 30 is shown in Figure 6. At this stage the
pusher hub 40 and the release clamp 48 are retained in their positions relative to the
fixed handle 34 and rotator component 36 by the pins 42 and 52 respectively
engaging into them. The proximally extending exposed stent 66 on the stent graft 64 is
exposed by retraction of the sheath 18 and the very proximal end 64a of the stent graft
64 has also been exposed but not to a stage where the proximal end 64a of the stent
graft can start to expand under the action of its self-expanding stents.

As shown in Figure 7 continued retraction of the release handle 30 and hence
also the sheath 18 with respect to the fixed handle 34 and rotator component 36 has
caused the stent graft 64 to be more exposed, and the adjuster portion 62 to engage
against the release clamp 48 as discussed above. This prevents further retraction.
The stent graft has partially expanded under the action of its self-expanding stents.
The physician can at this stage review the position of the stent graft in the vasculature

and make any necessary adjustments proximally, distally or rotationally. For this
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purpose the stent graft may include radiopaque markers (not shown).

When the stent graft 64 is correctly positioned the rotator component 36 can
then be rotated relative to the fixed handle 34. This will cause the release clamp 48 to
move distally because the pins 52 on the release clamp are engaged into the screw
thread 54 until the pins exit from the distal end of the screw thread 54. This causes
the trigger wires to retract from the proximal retention so that as shown in Figure 8 the
exposed stent 66 is released and will expand as a self-expanding stent and engage
against the wall of the vasculature into which it is deployed.

The adjuster portion 62 is then no longer prevented from moving by the release
clamp 48 and hence the release handle 30 can be moved distally again as shown in
Figure 9. When the adjuster portion 62 again engages the release clamp 48, which is
no longer constrained by the pins engaging the screw thread, it pushes the release
clamp 48 distally until the sheath 18 has fully retracted off the stent graft 64. At this
stage the trigger wire which releases the distal end of the stent graft, if present, is
withdrawn from engagement with the stent graft.

The entire handle and deployment device assembly can then be withdrawn
from the patient. Alternatively, the sheath hub 20 can be disconnected from the
release handle grip 32 by separation at the bayonet connection and the sheath 18 can
be left in the patient for further operations therethrough, and the handle, pusher, guide

wire catheter and nose cone dilator can be retracted through the sheath.

The disclosures in United States patent application no. US 60/964,456, from
which this application claims priority, and in the abstract accompanying this application

are incorporated herein by reference.
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Claims
1. A stent graft deployment device including:

a handle, the handle including a first part to be gripped and held by a user and
a second part to be moved relative to the first part;

a pusher on which a stent graft may be mounted; and

a sheath to cover a stent graft on the pusher; wherein the pusher is connected
to the first part of the handle and the sheath is connected to the second part of the
handle, whereby retraction of the first part of the handle with respect to the second
part of the handle causes the sheath to be retracted from a stent graft on the pusher.

2. A device as claimed in claim 1, wherein the first part of the handle includes a
first component to grip the pusher and a second component to grip a release clamp on
the pusher, whereby movement of the second component with respect to the first
component moves the release clamp on the pusher to release the stent graft from the

pusher.

3. A device as claimed in claim 2, wherein the release clamp on the pusher has
attached thereto a trigger wire for the release of a stent graft from the pusher,
whereby movement of the release clamp pulls the trigger wire to release the stent

graft from the pusher.

4, A device as claimed in claim 2 or 3 wherein the second component is rotatable
with respect to the first component, whereby rotational movement of the second

component causes longitudinal movement of the release clamp on the pusher.

5. A device as claimed in claim 4, wherein the second component includes a

screw thread, a portion of the release clamp being engaged in the screw thread.

6. A device as claimed in claim 4 or 5, including a detent arrangement acting
between the first component and the second component to allow rotation of the

second component only in a selected direction.

7. A device as claimed in any of claims 2 to 6, including a stop on the second part
of the handle, the stop arranged to engage the release clamp on the pusher after a
selected amount of movement of the second part of the handle has occurred, thereby

to prevent further retraction of the sheath from a stent graft until the release clamp has
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been moved by rotation of the second component on the first part of the handle,

thereby to release the stent graft from the pusher.

8. A device as claimed in any preceding claim, wherein the second part of the

handle includes a bayonet socket for a hub of the sheath.

9. A device as claimed in any preceding claim, wherein the second part of the
handle is able to slide within the first part.

10. A device as claimed in claim 10, wherein the first part of the handle is

substantially cylindrical, and wherein the second part of the handle is tubular.

11. A device as claimed in any preceding claim, wherein the second part of the
handle has longitudinal slots and an internal lumen, the pusher extends within the
longitudinal lumen, and the pusher includes arms that extend through the longitudinal
slots to engage with the first part of the handle, whereby the second part of the handle

can be moved with respect to the first part of the handle.

12. A device as claimed in any preceding claim, including a first stop to prevent the
second part of the handle from moving with respect to the first part of the handle in a

reverse direction.

13. A stent graft deployment device, the device including a tubular fixed handle to
be gripped and held by a user and an elongate release handle extending through the
fixed handle whereby the release handle can be moved through the fixed handle, the
deployment device further including a pusher and a sheath to cover a stent graft on
the pusher, the pusher being connected to the fixed handle and the sheath being
connected to the release handle, whereby retraction of the release handle through the
fixed handle causes the sheath to be retracted from the stent graft on the pusher.

14. A device as claimed in claim 13, wherein the fixed handle includes a grip
component that grips the pusher and a rotator component that grips a release clamp
on the pusher, whereby movement of the rotator component with respect to the g\rip
component moves the release clamp on the pusher and thereby releases the stent

graft.

15. A device as claimed in claim 14, wherein the release clamp on the pusher has
a trigger wire for the release of the stent graft from the pusher attached thereto,
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whereby movement of the release clamp pulls the trigger wire to release the stent

graft.

16. A device as claimed in claim 14 or 15, wherein the rotator component is able to
rotate with respect to the grip component, whereby rotational movement of the rotator

component causes longitudinal movement of the release clamp on the pusher.

17. A device as claimed in claim 16, wherein the rotator component includes a

screw thread with a pbrtion of the release clamp engaged in the screw thread.

18. A device as claimed in any of claims 14 to 17, including a stop on the release
handle, the stop arranged to engage the release clamp on the pusher assembly after
a selected amount of movement of the release handle through the fixed handle has
occurred thereby to prevent further retraction of the sheath from the stent graft until
the release clamp has been moved by rotation of the rotator component on the fixed

handle.

19. A device as claimed in claim 18, wherein the rotator component includes a
screw thread with a portion of the release clamp engaged in the screw thread, wherein
further retraction of the sheath is prevented until the release clamp has been moved

out of engagement of the screw thread by rotation of the rotator component.

20. A device as claimed in any of claims 13 to 19, including a detent arrangement
acting between the grip component and the rotator component of the fixed handle to

allow rotation of the rotator component only in a selected direction.

21. A device as claimed in any of claims 13 to 20, wherein the release handle

includes a bayonet socket for a hub of the sheath.

22.  Adevice as claimed in any of claims 13 to 21, wherein the fixed handle
includes a substantially cylindrical bore therethrough and the release handle is tubular

and slides within the fixed handle.

23. A device as claimed in any of claims 13 to 22, wherein the tubular release
handle has longitudinal slots therealong and an internal lumen and the pusher extends
within the longitudinal lumen, and wherein the pusher assembly includes arms which
extend through the longitudinal slots to engage with the fixed handle, whereby the
release handle can be moved with respect to the fixed handle to move the sheath with



10

15

20

WO 2009/023221 PCT/US2008/009685

-13-

respect to the pusher.

24. A device as claimed in any of claims 13 to 23, including a first stop to prevent

the release handle from moving through the fixed handle in a reverse direction.
25.. A stent graft deployment device including:

a handle, the handle including a tubular fixed handle to be gripped and held by
a user and an elongate release handle extending through the fixed handle whereby

the release handle can be moved through the fixed handle;

a pusher and a sheath to cover a stent graft on the pusher, the pusher being
connected to the fixed handle and the sheath being connected to the release handle,
whereby retraction of the release handle through the fixed handle causes the sheath

to be retracted from a stent graft on the pusher;

the fixed handle including a grip component that grips the pusher and a rotator

component that grips a release clamp on the pusher;

the release clamp on the pusher having a trigger wire for the release of a stent

graft from the pusher attached thereto; and

the rotator component including a screw thread with a portion of the release
clamp engaged into the screw thread, whereby rotational movement of the rotator
component causes longitudinal movement of the release clamp on the pusher thereby

to pull the trigger wires.

26. An assembly of a stent graft deployment device as claimed in any preceding

claim and a stent graft mounted on the pusher.
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