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Ceci produit le sertissage ferme et uniforme de
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(57) A device and method for enabling substantially
uniform and tight crimping of an intravascular stent onto
a balloon catheter assembly. The device has a base
portion having an intermediate portion and pivoting arm
portions attached thereto. A loop portion is attached at its
end portions to the pivoting arm portions. The loop
portion has a compressible and generally cylindrical
opening which is substantially uniformly compressible
radially inwardly upon pivoting the pivoting arm
portions downwardly from the intermediate portion. This
substantially uniformly and tightly crimps the stent onto
the catheter assembly which has been inserted into the
stent.
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ABSTRACT

A device and method for enabling substantially uniform and tight crimping of an
intravascular stent onto a balloon catheter assembly. The device has a base portion having
an intermediate portion and pivoting arm portions attached thereto. A loop portion is
attached at its end portions to the pivoting arm portions. The loop portion has a
compressible and generally cylindrical opening which is substantially uniformly
compressible radially inwardly upon pivoting the pivoting arm portions downwardly from
the intermediate portion. This substantially uniformly and tightly crimps the stent onto the

catheter assembly which has been inserted into the stent.



10

15

20

25

CA 02235559 1998-04-21

STENT-CRIMPING TOOL AND METHOD OF USE

BACKGROUND OF THE INVENTION

Field of the Invention
This invention relates to a stent-crimping device and method of using the
device that enables an end user to firmly crimp a stent onto the distal end of a catheter

assembly.

Description of the Related Art
In a typical percutaneous transluminal coronary angioplasty (PTCA)

procedure for compressing lesion plaque against the artery wall to dilate the arterial lumen,
a guiding catheter is introduced percutaneously into the cardiovascular system of a patient
through the brachial or femoral arteries and is advanced through the vasculature until the
distal end is in the ostium. A guide wire and a dilatation catheter having a balloon on the
distal end are introduced through the guiding catheter with the guide wire sliding within the
dilatation catheter. The guide wire first is advanced out of the guiding catheter into the
coronary vasculature of the patient, and the dilatation catheter is advanced over the
previously advanced guide wire until the dilatation balloon is properly positioned across
the lesion. Once in position across the lesion, a flexible, expandable, pre-formed balloon is
inflated to a pre-determined size at relatively high pressures to radially compress the
atherosclerotic plaque of the lesion against the inside of the artery wall and to thereby dilate
the lumen of the artery. The balloon then is deflated to a small profile, so that the
dilatation catheter can be withdrawn from the vasculature of the patient and blood flow
resumed through the dilated artery. While this procedure is typical, it is not the only
method used to accomplish an angioplasty procedure. Further, other methods are well
known to open a stenosed artery, such as atherectomy procedures, plaque-dissolving drugs,
and the like.

In angioplasty procedures of the kind referenced above, restenosis of the
artery may occur, and a further angioplasty procedure, a surgical bypass operation, or some
method of repairing or strengthening the area may be required to treat the restenosis. To
reduce the chance of restenosis and to strengthen the area, a physician can implant an

intravascular prosthesis for maintaining vascular patency, such prosthesis typically being
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referred to as a stent. A stent is a device used to hold tissue in place, or to provide support
for a graft or for tissue joined while healing is taking place. A variety of devices are known
in the art for use as stents, including coiled wires and wire mesh sleeves, in a variety of
patterns, that can be crimped onto a balloon catheter, and then expanded after being
positioned intraluminally on the balloon catheter, and which have the capacity to retain the
expanded form. Typically, the stent is mounted and crimped onto the balloon portion of
the catheter and then advanced to a location inside the artery at the lesion. The stent then is
expanded to a larger diameter by the balloon portion of the catheter, in order to implant the
stent in the artery at the lesion. Examples of stents and delivery catheters of the type
described herein are disclosed in more detail in U.S. Patent No. 5,102,417 (Palmaz); U.S.
Patent No. 5,514,154 (Lau et al.); and U.S. Patent No. 5,569,295 (Lam).

If the stent is not tightly crimped onto the catheter balloon portion, however,
when the catheter is advanced in the vasculature, the stent may slide off the catheter
balloon portion in the coronary artery prior to expansion, and thereby may block the flow
of blood, necessitating procedures to remove the stent.

In procedures where the stent is placed over the balloon portion of the
catheter for delivery, the stent first must be crimped onto the balloon portion to prevent the
stent from sliding off the catheter when the catheter is advanced in the vasculature of the
patient. In the past, the crimping procedure often was done by hand, which tended to result
in uneven force being applied, such that the stent was not crimped onto the balloon
uniformly. In addition, hand crimping makes it difficult to determine when a uniform and
reliable crimp has been applied or whether the stent has damaged the balloon as a result of
the crimping process. Though some tools, such as ordinary pliers, have been used to crimp
a stent onto a balloon, these tools have not been entirely adequate in achieving a uniform
crimp.

Accordingly, there remains a need for improved tools and methods to secure

stents onto the balloon portions of catheters.
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SUMMARY OF THE INVENTION

This invention is directed to a vascular prosthesis crimping device or tool
which enables a stent to be crimped onto the balloon portion of a catheter in a substantially
uniform and tight manner, to better secure the stent onto the catheter for delivery of the
stent through the vasculature of a patient, while at the same time permitting uniform
expansion of the stent in an artery or a vein, duct, or other vessel or lumen. The present
invention solves several deficiencies that have been experienced with prior art methods of
crimping stents onto the balloons of balloon catheters.

In an exemplary embodiment of the present invention, the stent-crimping
tool includes a radially compressible and resiliently and radially expandable cylindrical
loop portion having opposed side edges extending from the loop portion. These side edges
are secured to pivoting arm portions of the device. A user can inwardly and radially
compress the inner diameter of the loop portion by moving the pivoting arm portions
downwardly to substantially uniformly and tightly crimp the stent onto the balloon catheter
assembly which is inserted within the loop portion. The loop portion is returned to its
expanded state by bringing the pivoting arm portions back to the un-pivoted position,
thereby allowing the crimped stent-and-balloon-catheter assembly to be withdrawn by the
user.

The stent-crimping tool enables the stent to be crimped onto the distal end
of a balloon catheter substantially uniformly and tightly, reducing the risk that the stent
may shift or slide off the balloon portion of the catheter during delivery. The tool is easy to
use and is particularly well suited for use in compressing stents onto balloon catheters of
different manufacturers, due to its simplicity, low manufacturing and assembly cost, and
adaptability to compressing stents of different length and diameter. For the same reasons,
the tool is ideally suited as a one-time use disposable crimping tool, thereby eliminating the
need for sterilization of the device between uses.

These and other advantages of the invention will become apparent from the
following detailed description, when taken in conjunction with the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a perspective view of an exemplary embodiment of the present
invention, in its open position, in which the loop portion of the device is fully expanded for

receipt of a stent to be compressed onto a balloon catheter.

FIG. 2 is a top plan view of the main body portion of the embodiment
illustrated in FIG. 1.

FIG. 3 is a cross-sectional view through the view lines 3-3 of FIG. 2.

FIG. 4 is a perspective side view of the loop portion of a stent-crimping tool

according to the invention in the threaded orientation.

FIG. 5 is a plan view of the sheet of material forming the loop portion of the

stent-crimping tool of FIG. 4 prior to being threaded.

FIG. 6 is a bottom view of the clips of a stent-crimping tool according to the

invention which are used to secure the loop portion to the main body portion.

FIG. 7 is a side view of the securing clips as illustrated in FIG. 6.

FIG. 8 is a side view of a stent-crimping tool according to the invention
packaged to maintain its loop portion, in its open position, wherein the loop portion cannot

be radially compressed.

FIG. 9 is an exploded side view of the parts of a stent-crimping tool

according to the invention, prior to final assembly, and the packaging thereof.
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FIG. 10 is a side view of a stent-crimping tool according to the invention,
with packaging removed, illustrating the tool in the open position prior to radial

compression of the loop portion.

FIG. 11 is a side view of the stent-crimping tool of FIG. 10, with the arm
portions of the main body portion pivoted downwardly away from the intermediate portion
so as to cause the loop portion to constrict in diameter and to thereby crimp a stent around

the balloon portion of the catheter which has been positioned within the loop portion.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention comprises a tool 10 and method of using a tool that is useful
in uniformly and tightly crimping an intravascular stent A onto the collapsed balloon
portion B of a balloon catheter assembly D, which balloon is adjacent the distal end C of
the catheter assembly. In the exemplary embodiment as illustrated in FIGS. 1 and 10, the
tool 10 is adapted to be held in the hand of the user. The user will insert the stent A, which
previously has been placed over the collapsed balloon B, into the loop portion 12 of the
tool 10 to enable the stent A and the catheter D to be supported in the tool, and to enable
the user to apply compressive force to the tool to substantially uniformly and tightly crimp
the stent A onto the collapsed balloon B of the catheter D.

The loop portion 12 of the tool 10 is affixed to a base portion 14. The
circumference of the loop portion 12 is variable. The base portion 14 has an intermediate
portion 16 which is pivotally connected to two pivoting arm portions 18 and 20. The base
portion 14 has a top surface 22 on which the loop portion 12 rests. The base portion 14
ideally comprises a single flat piece of material, such as plastic, with a pair of parallel,
longitudinal, V-shaped slits 26 and 28 extending from the top surface 22 almost all the way
to the bottom surface 24, the slits 26 and 28 each terminating in a lower parallel edge 30,
31, such that each slit forms a hinge 30A, 31A to permit the pivoting arm portions 18 and
20 to swing downwardly away from the intermediate portion 16. When the base portion 14
is formed from a single piece of plastic (or metal), then the hinges 30A and 30B can be said
to be living hinges formed in base portion 14. Alternatively, the base portion 14 and the
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pivoting arm portions 18,20 can be formed separately and then hinges of conventional
design can be added to connect the pivoting arm portions to the base. Referring to FIGS. 2
and 3, pivoting arm portions 18 and 20 each have a first engagement means, for example
slots 32, formed in the top surface 22 of the base portion 14. A recess 34 is formed on one
or more of the side edges 36 of each pivoting arm 18, 20, as is best shown in FIG. 2. A clip
portion 38 is used to secure the loop portion 12 to the base portion 10 on each pivoting

arm.

Referring to FIGS. 4 and 5, a preferred embodiment of loop portion 12 is
shown in greater detail. The loop portion 12 comprises a sheet 44 of thin and flexible yet
strong material, such as the polyester film sold under the tradename “MYLAR” by E.L
duPont deNemours and Company, and has a plurality of elongate straps 40 extending from
a first end 42 of the sheet 44 and extending opposite a second end 46 of the sheet 44. Other
known flexible materials can be used. Apertures 48 formed in the sheet 44 are adapted to
receive the straps 40 when threaded therethrough, as shown in FIGS. 1 and 4, thereby
forming a generally cylindrical opening 50 for receiving a stent A after it has been placed
on the distal end C of the balloon catheter assembly B. Each strap 40 has a terminal end
region 52. By pulling the terminal end regions 52 of the straps 40 and the second end 46 of
the sheet 44 away from each other, the generally cylindrical opening 50 will constrict in
size, from its larger size shown in FIGS. 1, 4, 8 and 9, to the constricted size shown in FIG.
10.

As seen in FIG. 5, the distance X between the aperture 48 and the first end
42 of the sheet 44 will determine the smallest possible diameter of the loop portion 12.
Those skilled in the art will appreciate that the distance X can be varied, depending upon
the diameter of the stent and of the balloon, and ultimately upon the diameter of the stent
on the balloon after crimping. The thickness of the polyester film forming the loop portion
12 is an important consideration as to the capacity of the loop to rebound open after the
stent is crimped. Thus, the polymer film preferably has a thickness in the range of .002 to
.008 inches. With this range of thickness for the polymer film, it is flexible and durable,
and will readily rebound open to return the loop portion 12 approximately to its starting
diameter after the crimping procedure has been accomplished and the stent-and-balloon-

catheter assembly have been removed from the tool.
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In a preferred embodiment of the invention, the straps 40 can be about 5 mm
wide (0.2 inches), with about 2.5 mm (0.1 inches) of open space between each strap and an
adjacent strap. The entire length of the sheet 44, the length of the straps 40 and the spacing
of the apertures 48 from the first end 42, can be chosen depending on the size of the loop
portion 12 desired. In lieu of a sheet of polyester film or other sheet material, a plurality of
wires or cords can be utilized to form the loop portion 12.

The end regions 52 of the elongate straps and the second end of the sheet 44
forming the loop portion 12 are secured to the tool 10 for radially compressible and
expandable movement as follows. Referring to FIGS. 2, 3, 6 and 7, the engagement means
or slots 32 formed on the top surface 22 of the pivoting arm portions 18 and 20 (FIGS. 2
and 3), are adapted to receive a complementary engagement portion, for example, the bar
portion 54 which extends from a bottom surface 56 of the clip portion 38. The clip ends 58
are formed on the ends of the clip portions 38 (FIGS. 6 and 7). After placing the loop
portion 12 on the top surface 22 of the intermediate portion 16 and extending the terminal
end regions 52 of the elongate straps 40 and the second end 46 of the sheet 44 over the
slots 32 in the pivoting arms 18, 20, the clip portions 38 are snapped onto the pivoting arms
18, 29 the complementary bar portions 54 fitting into the appropriate slots 32 and clip ends
58 fitting into recesses 34. This secures the terminal end regions 52 of the elongate straps
40 and the second end 46 of the sheet 44 comprising the loop portion 12, yet allows the
portion of loop portion defining the generally cylindrical opening 50 to change
configuration unencumbered by riding on the intermediate portion 16. In addition to this
mechanical affixation, adhesives and other means can be utilized to secure the elongate
straps 40 and the end regions 52 thereof to the base portion 14. An advantage of a stent-
crimping tool according to the invention is that the components comprising it, e.g., the base
portion 14, the loop portion 12 and the clip portions 38 are all relatively low in cost, and
the base portion 14 and the clip portions 38 will accommodate a loop portion 12 of the
desired diameter and length, to accept a balloon catheter D and a stent A of desired
diameter and length.

Referring to FIG. 8, the top surface 22 of the base portion 14, the clip
portions 38, and the loop portion 12 are covered with a protective layer 60 which cushions

the top surface 22 and the loop portion 12, and prevents the loop portion 12 from being
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inadvertently crushed. The protective layer 60 can comprise bubble pack material, a
vacuum-formed plastic cover, or other known materials. To prevent the pivoting arms 18,
20 and the intermediate portion 16 of the base portion 14 from being pivoted, a rigid
support sheet 62 preferably is positioned on the bottom surface 24 of the base portion 14.
Other means can be provided to protect the stent-crimping tool 10, such as a case or box to
surround the device in a sterile environment. FIG. 9 is an exploded side view of the stent-
crimping tool 10 and its packaging. FIG. 10 shows the stent-crimping tool 10 after it has
been removed from the packaging (including the protective layer 60 and the rigid support
sheet 62) and ready for use.

Referring to FIGS. 1 and 11, in a preferred method of operation, a user will
load a stent A onto a deflated (unused) balloon portion B of a balloon catheter assembly D.
The balloon catheter assembly then is inserted into stent A, such that stent A overlies the
balloon portion B. To enable the stent A to be crimped onto the catheter balloon portion B,
the stent A and the balloon portion B are inserted within loop the portion 12 and supported
in the middle of the loop portion 12 which is carried on the intermediate portion 16 of the
base portion 14. At this point, the stent A is not fixed onto catheter assembly D, because a
stent A has not been compressed.

To crimp stent A onto the catheter balloon portion B, the user of the stent-
crimping tool 10 simultaneously swings pivoting arm portions 18, 20 downwardly together
relative to the intermediate portion 16. Pivoting arm portions 18, 20 downwardly causes
the terminal ends 52 of the elongate straps 40 and the second end 46 of the sheet 44 to be
pulled in opposite directions in a noose-like manner. The elongate straps 40 and the sheet
portion 44 on the sides of the loop portion 12 will extend between opposite edges 64 and
66 of intermediate portion 16 and pivoting arm portions (18, 20), respectively. As
swinging arm portions 18, 20 are swung down from an intermediate portion 16, the
generally cylindrical opening 50 in the loop portion 12 will constrict to a smaller inner
diameter, compressing a stent A radially inwardly and tightly onto the balloon portion B at
a substantially uniform rate.

If further crimping of the stent A onto catheter the balloon portion B is
desired, the user may rotate the crimped stent A and the catheter balloon portion B and/or

the stent and the catheter balloon portion forward or backward in the loop portion 12, and
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repeat the crimping procedure until the stent A is as tightly crimped onto catheter balloon
portion B as desired.

After the stent A has been crimped onto the catheter balloon portion B, the
user will swing pivoting arm portions 18, 20 back up, thereby enlarging the generally
cylindrical opening 50 and permitting the balloon catheter assembly with the crimped stent
thereon to be removed from the generally cylindrical opening 50. The balloon catheter
assembly D, with the stent A crimped thereon, then may be inserted into the body of the
patient for deployment of the stent A (deployment is not illustrated in the drawing figures).

As will be appreciated by those skilled in the art, the stent-crimping tool of
the present invention is designed both for single use applications in a catheterization lab, or
for multiple use applications in a sterile environment in a high-volume manufacturing
facility. In the manufacturing environment, where sterile conditions exist, the stent-
crimping tool can be used to repeatedly crimp stents onto balloons until the polyester film
wears out and has to be replaced. Thus, repeated uses are contemplated for controlled
sterile environments, however, single use applications are required when used by
catheterization lab physicians or other medical personnel.

While in the preferred embodiments the stent referenced herein is intended
to be an intraluminal vascular prosthesis for use within a blood vessel, and the balloon
catheter assembly is of the type commonly used in therapeutic coronary angioplasty
procedures, it will be appreciated by those skilled in the art that modifications may be made
to the present invention to allow the present invention to be used to load any type of
prosthesis. The present invention is not just limited to stents that are designed to be
deployed in the vasculature of a patient, but can be used to crimp any type of graft,
prosthesis, liner or similar structure onto a delivery device or other apparatus. Further, the
stent may be intended for delivery not only into coronary arteries, but also into any other
body lumen. Other modifications can be made to the present invention by those skilled in

the art without departing from the scope thereof.
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WHAT IS CLAIMED IS:
1. A stent-crimping tool to temporarily affix a stent onto a catheter assembly,
comprising:

a base portion having an intermediate portion and pivoting arm portions
pivotally attached to the intermediate portion; and

a loop portion attached to the pivoting arm portions, for use in supporting a
portion of the catheter assembly on which the stent is to be loaded, the loop portion having
a compressible and generally cylindrical opening which is substantially uniformly
compressible radially inwardly, upon the application of force to the said pivoting arm

portions, to substantially uniformly and tightly crimp the stent onto the catheter assembly.

2. The stent-crimping tool of claim 1, wherein the loop portion comprises a
sheet of flexible material having first and second end portions, the first end portion
comprising a plurality of elongate straps extending from the first end portion of the sheet to
terminal end regions, the sheet having apertures formed therethrough, wherein the elongate
straps are threaded through the apertures formed in the sheet to establish the generally
cylindrical opening, the opening being adapted to constrict when the elongate straps and

the second end of the sheet are pulled in opposite directions.

3. The stent-crimping tool of claim 2, further comprising a pair of clips for
affixing the terminal end regions of the elongate straps and a portion of the second end of
the sheet of the loop portion to the pivoting arm portions, with the generally cylindrical

opening riding on the intermediate portion.

4. The stent-crimping tool of claim 3, wherein each pivoting arm portion has
an engagement means formed thereon and wherein the clips have complementary

engagement portions adapted for engagement with the pivoting arm engagement means to
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retain the terminal end portions and the second end of the sheet of the loop portion that are

positioned thereon.

5. The stent-crimping tool of claim 4, wherein the sheet of flexible material
further has a top surface and each pivoting arm portion further has a plurality of side edges
each side edge having a recess disposed therein, and the engagement means comprises a
slot formed in the top surface for each pivoting arm portion, and the complimentary
engagement portions of the clips each have a bar positioned on bottom surface thereof
adapted to fit into a corresponding slot, and a plurality of clip ends adapted to fit into the

recesses in the side edges of the pivoting arm portions.

6. The stent-crimping tool of claim 1, further comprising a protective layer
which covers the loop portion and which prevents the pivoting arm portions from being

prematurely pivoted downwardly from the intermediate portion.

7. The stent-crimping tool of claim 1, wherein the base portion is formed from
a single block of generally rigid material, wherein the pivoting arm portions and the
intermediate portions are formed by longitudinal slots formed in the rigid material
extending from a top surface to near a bottom surface of the single block of material,
leaving unslotted areas of material defining a pair of hinges, so that in use, the pivoting arm

portions can be pivoted on the pair of hinges.

8. A method of substantially uniformly and tightly crimping an intravascular
stent onto a catheter assembly, comprising the steps of:
providing a device comprising a base portion having an intermediate portion
and pivoting arm portions attached to the intermediate portion, and a loop portion for use in
supporting a portion of the catheter assembly on which the stent may be positioned, the
loop portion having a compressible and generally cylindrical opening which is substantially

uniformly compressible radially inwardly upon the application of force thereto to
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substantially uniformly and tightly crimp the stent onto the catheter portion, the loop
portion having end portions attached to the pivoting arm portions;

placing a portion of the catheter assembly, on which the stent is positioned,
within the loop portion;

pivotally moving the pivoting arm portions relative to the intermediate
portion to move the end portions of the loop portion in opposite directions thereby reducing
the diameter of the generally cylindrical opening to apply compressive force to compress
the stent radially inwardly, to substantially uniformly and tightly crimp the stent onto the
catheter portion; and

releasing the compressive force to enable radially outward expansion of the

generally cylindrical opening to enable the stent and catheter assembly to be withdrawn.

9. The method of claim 8, wherein the loop portion comprises a sheet of
flexible material, having first and second end, the first end portion having a plurality of
elongate straps extending from the first end portion of the sheet to terminal end regions,
the sheet having apertures formed therethrough, wherein the elongate straps are threaded
through the apertures formed in the sheet to establish the generally cylindrical loop
opening, which loop opening is configured to constrict when the elongate straps and the

second end of the sheet are pulled in opposite directions.

10. The method of claim 8, wherein the device is covered with a removable
protective layer to protect the loop portion and to prevent the pivoting arm portions from

prematurely pivoting from the intermediate portion.

11. A device for substantially uniform and tight crimping of an intravascular
stent onto a catheter assembly by a user, so as to enable the user to apply compressive force
thereto to substantially uniformly and tightly crimp the stent onto the catheter assembly,

comprising:
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a base portion having an intermediate portion and pivoting arm portions
pivotally attached to the intermediate portion; and

a loop portion attached to the pivoting handle portions, for use in supporting
a portion of the catheter assembly on which the stent is to be loaded, the loop portion
having a compressible and generally cylindrical opening portion which is substantially
uniformly compressible radially inwardly upon the application of force to said pivoting arm

portions to substantially uniformly and tightly crimp the stent onto the catheter portion.

12. The device as in claim 1, wherein the loop portion comprises a sheet of
flexible material having end portions, the end portions comprising a plurality of elongate
straps extending from a first side edge of the sheet and a second side edge of the sheet, the
sheet having apertures formed therethrough, wherein the elongate straps are threaded
through the apertures formed in the sheet to form the generally cylindrical opening portion,
the opening being adapted to constrict when the elongate straps and the second side edge of

the sheet are pulled in opposite directions.

13.  The device as in claim 2, further comprising a pair of clips for affixing
portions of the elongate straps and a portion of the second side edge of the loop portion to
the pivoting arm portions, with the generally cylindrical opening portion placed on the

intermediate portion.

14. The device as in claim 3, wherein each pivoting arm portion has an
engagement portion formed thereon and wherein the clips have complementary
engagement portions adapted for engagement with the pivoting arm engagement portions to

retain end portions of the loop portion positioned thereon.

15. The device as in claim 4, wherein the engagement portion on the pivoting

arm portions comprise slots formed on an upper surface and side edges thereof, the
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complementary engagement portion of the clips comprise a bar on an underside of each of
the clips and a plurality of clip ends adapted to firmly attach to the slots on side edges of

the pivoting arm portions.

16.  The device as in claim 1, further comprising a protective layer which covers
the loop portion and which prevents the arm portions from being prematurely pivoted

downwardly from the intermediate portion.

17.  The device as in claim 1, wherein the base portion is formed from a single
block of generally rigid material, wherein the arm portions and intermediate portions are
formed by longitudinal slots formed in the rigid material extending from a top surface to
near a bottom surface of the single block of material, leaving unslotted areas of material
defining a pair of hinges so that in use the arm positions can be pivoted on the pair of

hinges.

18. A method of substantially uniformly and tightly crimping an intravascular

stent onto a catheter assembly, comprising:

providing a device comprising a base portion having an intermediate portion
and pivoting arm portions attached to the intermediate portion, and a loop portion for use in
supporting a portion of the catheter assembly on which the stent may be positioned, the
loop portion having a compressible and generally cylindrical opening portion which is
substantially uniformly compressible radially inwardly upon the application of force thereto
to substantially uniformly and tightly crimp the stent onto the catheter portion, the loop
portion having end portions attached to the pivoting handle portions;

placing a portion of the catheter assembly, on which the stent is positioned,
within the loop portion; ‘

pivotally moving the arm portions relative to the intermediate portion to

move the end portions of the loop portion in opposite directions thereby reducing the
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diameter of the generally cylindrical opening portion to apply compressive force to
compress the stent radially inwardly, to substantially uniformly and tightly crimp the stent
onto the catheter portion; and

releasing the compressive force to enable radially outward expansion of the
generally cylindrical opening portion to enable the stent and catheter portion to be

withdrawn.

19.  The method as in claim 8, wherein the loop portion comprises a sheet of
flexible material, the end portions having a plurality of elongate straps extending from a
first side edge of the sheet and a second side edge of the sheet, the sheet having apertures
formed therethrough, wherein the elongate straps are threaded through the apertures formed
in the sheet to establish the generally cylindrical loop opening, which loop opening is
configured to constrict when the elongate straps and the second side edge of the sheet are

pulled in opposite directions.

20.  The method as in claim 8, wherein the device is covered with a removable
protective layer to protect the loop portion and to prevent the arm portions from prematurely

pivoting from the intermediate portion.
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