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1
STENT COMBINATION

This application claims priority from U.S. provisional
application Ser. No. 60/034,787, filed Dec. 19, 1996. The
disclosure of this application is incorporated herein by
reference.

This invention relates to vascular stents and the like and
more particularly to intraluminal stents and to such stent and
biomembrane combinations which can be carried to a
desired in vivo location and then expanded, as by use of a
balloon catheter, into an operative configuration. Reference
is made to Disclosure Document No. 404,393 which was
filed on Sep. 9, 1996.

BACKGROUND OF THE INVENTION

Expandable stents have now proved to be extremely
useful in treating occluded blood vessels and/or diseased
blood vessels. Whereas there are numerous expandable
stents that are now commercially available, these stents
invariably undergo a foreshortening in axial length as a
result of their radial expansion. When treating a diseased
blood vessel, and oftentimes when treating an occluded
blood vessel, such as a coronary artery or other peripheral
vessel, there is a desire to carry a tubular graft in surrounding
relationship to the stent in order to deliver the graft with the
stent to patch a diseased vascular location affected with
lesions or the like. It is believed such grafts may prevent
intimal cell proliferation caused by direct contact of a metal
stent with the vessel wall which frequently otherwise results
in early stent occlusion. Heretofore, truly acceptable tech-
niques have not been developed for carrying such grafts to
a desired location in surrounding relationship to a stent on a
balloon catheter or the like. Because such present commer-
cially available stents undergo axial foreshortening as a
result of expansion, tubular grafts secured to the exterior of
such a stent would be likewise subject to such foreshorten-
ing and would undergo undesirable wrinkling even if they
were slightly elastic.

SUMMARY OF THE PRESENT INVENTION

The present invention provides multiple designs of
expandable stents which are created so as to undergo essen-
tially no axial foreshortening (or only minimal axial
foreshortening) when expanded from an unexpanded or
compressed configuration to an operative configuration.
Moreover, tubular biological membranes can now be effec-
tively interconnected with expandable stents of this charac-
ter and effectively located in surrounding, isolating relation-
ship to the stent. Interconnection may be via pairs of
needle-like projections or prongs which may be bent to have
a radial orientation during the installation of such a tubular
biomembrane upon the unexpanded stent and then bent in
opposite directions back into the plane of the stent, prefer-
ably in opposite axially extending directions, to secure the
tubular biomembrane in such a mating connection.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of an expanded form of stent
material before it is rolled and welded into a tubular stent
and then appropriately crimped, which material design is
effective to create a particularly advantageous crimped stent.

FIG. 2 is a view similar to FIG. 1 illustrating an alterna-
tive material design to that shown in FIG. 1 which alterna-
tive employs pairs of small diamond cells.

FIG. 3 shows a further alternative material design that
constitutes a hybrid version of the two materials shown in
FIGS. 1 and 2.
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FIG. 4 is a view similar to FIG. 1 which is another
alternative material design similar to that shown in FIG. 3
but which incorporates needle-like projections that extend in
opposite longitudinal directions and that are employed to
mount a tubular biological membrane exterior of the stent.

FIG. 5 is a fragmentary elevation view of the stent
material illustrated in FIG. 1 shown in its crimped condition.

FIG. 5A is a fragmentary elevation view of the stent
material illustrated in FIG. 3 shown in its crimped condition.

FIG. 6 is a perspective view of a tubular stent made from
the material of FIG. 4 shown in its expanded configuration.

FIG. 7 is a fragmentary sectional view through a crimped
tubular stent made from material shown in FIG. 4 with a
tubular membrane mounted in place and in the process of
being staked thereupon, with the radially outwardly bent
needle-like prongs being shown as they are in various stages
of being bent back toward the plane of the stent.

FIG. 8 is a sectional view similar to FIG. 7 showing an
alternative method of joining a tubular membrane to a
crimped stent by folding each end of the tubular stent back
upon itself to securely sandwich the ends of the tubular
membrane therebetween.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The stents of the invention are provided with properties
which render them superior to commercially available
expandable intraluminal stents. The stents illustrated herein
not only experience substantially no shortening in axial
length upon expansion but also demonstrate high lateral
pliability, allowing the stent to relatively easily follow the
curved features of a blood vessel or the like as it is being
inserted on a balloon catheter or the like. Both of these
objectives are achieved while at the same time providing
good radial support, sufficient to withstand the tendency of
a blood vessel that has been ballooned to recoil to a smaller
diameter. Such radial support remains a characteristic even
though the stent may have been radially expanded to
increase its unexpanded or crimped diameter by a factor of
about 2 to 4, e.g. from a crimped exterior diameter of about
1.3-1.5 mm or even as low as 1.1 mm.

In addition, the stents of the invention can be advanta-
geously employed in combination with tubular, biological
membranes, sometimes referred to as biomembranes, which
will serve to separate the major portion of the metal material
of the stent from the vascular wall and thus obviate reoc-
clusion secondary to intimal cell proliferation. Biomem-
branes can also be valuable in repairing blood vessels in
certain diseased states, as for example those which are torn
or have suffered the results of affection with different lesions
or the like. Impregnation of the exterior surface and the
interior surface of biomembranes with different pharmaceu-
ticals can be effectively used to differentially deliver medi-
cations. These stent biomembrane combinations can be
carried to the desired location in a patient upon a balloon
catheter and then expanded to just the desired diameter by
the careful expansion of the balloon catheter. As a result,
these stents have a substantial advantage in flexibility of
usage over self-expanding stents which may inherently
continue to expand past the desired diameter, resulting in
their becoming undesirably deeply embedded in the vessel
wall. Because the stents of the present invention do not
significantly decrease in axial length upon expansion, they
are perfectly suited for use in combination with biological
membranes which are pliable and slightly stretchable and
elastic.

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




