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. 57 ABSTRACT[73] Assignee: Advanced Cardiovascular Systems, B7 . . .
Inc., Santa Clara, Calif. A stent-loading mechanism for loading a stent onto a

balloon delivery catheter of the kind typically used in
[21] Appl. No.: 66,707 typical percutaneoustransluminal coronary angioplasty

; (PTCA)procedures.
[22] Filed: May24,1993 The device comprises a series of plates having substan-

6 . tially flat and parallel surfaces that movein a rectilinear
I me a seer B23P 19/wes Sor fashion with respect to each another. A stent carrying
[58] Field ofSearch39/23.5. 234 382 793- catheter can be disposed between these surfacesto affix

eeey : ; . > the stent onto the outside of the catheter by relative
269/164; 606/151, 201,1 motion between the plates. The plates have multiple

degrees of freedom and may have force-indicating[56] References Cited 3 .
transducers to measure and indicate the force applied to

U.S. PATENT DOCUMENTS the catheter during affixation of the stent.
696,289 3/1902 Williams... eeeeeesecennee 29/235

5,189,786 3/1993 Ishikawa et al. oeeee 29/285 13 Claims, 3 Drawing Sheets
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1

STENT-LOADING MECHANISM

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a stent loading device that
will automatically load a stent onto the distal end of a
balloon dilatation catheter assembly, for example, of the
kind used in typical percutaneous transluminal coronary
angioplasty (PTCA) procedures.

In typical PTCA procedures, a guiding catheter is
percutaneously introduced into the cardiovascular sys-
tem of a patient through the brachial or femoral arteries
and advanced throughthe vasculature until the distal of
the guiding catheter endis in the ostium. A guidewire
and a dilatation catheter having a balloon on the distal
end are introduced through the guiding catheter with
the guidewire sliding within the dilatation catheter. The
guidewireis first advanced out of the guiding catheter
into the patient’s coronary vasculature and the dilata-
tion catheter is advanced over the previously advanced
guidewire until the dilatation balloon is properly posi-
tioned across the lesion. Once in position across the
lesion, a flexible, expandable, preformed balloon is in-
flated to a predetermined size with a radiopaqueliquid
at relatively high pressures to radially compress the
atherosclerotic plaque of the lesion against the inside of
the artery wall and thereby dilate the lumen of the
artery. The bailoon is then deflated to a small profile, so
that the dilatation catheter can be withdrawn from the

patient’s vasculature and blood flow resumed through
the dilated artery. As should be appreciated by those
skilled in the art, while the procedure just described is
typical, it is not the only method used in angioplasty.

In angioplasty procedures of the kind referenced
above, there maybe restenosis of the artery, which may
require another angioplasty procedure, a surgical by-
pass operation, or some method of repairing or
strengthening the area. To reduce the chanceofreste-
nosis and strengthen the area, a physician can implant
an intravascular prosthesis for maintaining vascular
patency, typically called a stent, inside the artery at the
lesion. The stent is typically expandedto a larger diame-
ter, often by the balloon portion of the catheter. The
stent may be ofthe self-expanding type.

SUMMARY OF THE INVENTION

This invention is directed to a vascular prosthesis
loading device, which automatically loads a stent onto
the distal end of a catheter assembly, with a minimum of
human handling, to better secure the stent onto the
catheter while the stent is being delivered through the
patient’s vasculature.

The present invention attempts to solve several prob-
lems associated with placing stents onto balloon cathe-
ters. In procedures where the stent is placed over the
balloon portion ofthe catheter, one must crimpthe stent
onto the balloon portion, to prevent the stent from
sliding off the catheter when the catheter is advanced in
a patient’s vasculature. In the past this crimping was
often done by hand, which was found to be unsatisfac-
tory due to uneven force being applied, resulting in
non-uniform crimps. In addition, it is difficult to judge
when a uniform and reliable crimp has been applied.
Furthermore, the more the stent is handled, the greater
the chance of human error in crimping the stent prop-
erly. Though sometools, such as ordinary pliers, have
been used to apply the stent, these tools have not been
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entirely adequate in achieving a satisfactory crimp.
Further, some self-expanding stents are difficult to load
by hand onto a delivery device such as a catheter.

In one embodiment of the present invention, the
stent-loading device includes a tubular member housing
a bladder. The tubular member and bladder are de-

signed to hold a stent that is to be loaded onto a balloon
catheter assembly. Upon placementofthe stent over the
balloon portion of the catheter, a valve in the loading
device is activated to inflate the bladder. The bladder

compresses the stent radially inwardly to a reduced
diameter onto the balloon portion of the catheter, to
achieve a snug fit. In this way the stent can be affixed
onto the distal end of a balloon catheter with a mini-

mum of human handling.
In other embodiments of the present invention, the

stent-loading device is madeofsliding plates having flat
surfaces that allow a stent carrying catheter to be re-
ceived in between them. The surfaces are movedrela-

tive to one another to apply force uniformly to the
outside of the stent disposed on the catheter, allowing
the stent to be crimped onto the outside of the catheter.

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

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a cross-sectional schematic of one embodi-

ment of the stent-loading device depicting the bladder
and chamberfor receiving the stent.

FIG.2 is a cut-away. perspective view of the stent
loading device of FIG.1.

FIG. 3 is a cut-away perspective view of the stent
loading device of FIG. 1, showing a balloon catheter
assembly about to be inserted into the device, and a
stent received by the device.

FIG. 4 is a cut-away perspective view of the stent
loading device of FIG. 1, whenit is operated to load a
stent onto a balloon catheter assembly that has been
placed inside the device.

FIG.5 is a perspective view of a second embodiment
of the present invention depicting sliding plates with a
stent mounted to be placed between theplates.

FIG.6 is a perspective view of the back of one ofthe
blocks of the embodiment shown in FIG.5.

FIG.7 is a side view of the second embodimentofthe

present invention.
FIG.8 is a perspective view of a third embodimentof

the present invention.
FIG. 9 showstheslider plate of the embodiment of

FIG.8.

FIG.10 showsthe spring-loaded plate of the embodi-
ment of FIG.8.

FIG. 11 shows the housing of the embodiment of
FIG.8. .

DETAILED DESCRIPTION OF THE
INVENTION

As shown by FIGS.1-4, the first embodiment of the
stent-loading device 1 includes an elongated tubular
member 5, having an open end 10 and a sealed-off end
15. The tubular member houses an elastic bladder 20,
which extends longitudinally along the inside of the
tubular member. The bladder is secured to the tubular

member by fastener ring 25, which clamps the bladder
onto the tubular member. The bladder extends out of
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