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(57) ABSTRACT

Angioplasty and other dilatation devices are provided with
scoring elements. The device additionally incorporates a
separate drug application membrane which is used to deliver
drugs and other active substances to a body lumen, typically
a blood vessel. The device functions to release drug into a
region of the luminal wall as the scoring structure is radially
expanded into the lumen wall.
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CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of provisional
application No. 60/977,885 (Attorney Docket No. 021770-
001200U8), filed on Oct. 5, 2007, the full disclosure of which
is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to the field of medical
devices, more specifically medical devices intended to treat
stenoses in the vascular system.

[0004] Balloon dilatation (angioplasty) is a common medi-
cal procedure used revascularize or unclog stenotic vessels,
most commonly atherosclerotic plaque narrowed arteries.
The angioplasty procedure works by threading a catheter,
tipped with a deflated dilatation balloon, through the vascular
system to the target stenotic site. Once at the appropriate site,
the balloon is inflated. The inflated balloon applies radial
pressure to the inner wall of the vessel. This helps redistribute
the plaque to a more favorable (less blocking) configuration,
and widens the stenosed region to enable better blood flow.
[0005] Unfortunately, in many cases after balloon dilata-
tion, the plaque and the blood vessel walls eventually redis-
tribute to an unfavorable configuration again, often causing
vessel reocclusion. To prevent this, the balloon dilatation
procedure is often followed immediately by a stenting proce-
dure. In a stenting procedure, a tubular scaffold, called a stent,
is placed inside the vessel to help keep the vessel open, and
maintain vessel patency. In addition to physical scaffolding,
many stents also elute drugs to help prevent restenosis. Such
stents are called drug eluting stents or DES.

[0006] Stenting itself is not perfect, however, and reocclu-
sion still occurs at too high a rate. This is due to a number of
factors. Although, as previously discussed, many stents elute
drugs to help prevent restenosis, for the drugs to be effective;
they must be delivered to the proper site. However if the
stenotic vessel has not been properly widened by the angio-
plasty balloon, the stent may, in fact, not be properly posi-
tioned.

[0007] Drug eluting stents (DES) also have other issues as
well, and are not suitable for every patient. Patients undergo-
ing DES implantation are often kept under a regimen of
anti-coagulant therapy for an extended period of time to mini-
mize risk of late thrombosis. However such anticoagulants
may cause excessive bleeding and are not recommended for
all patients.

[0008] Other problems that can occur with stent placement
include the presence of gaps between the stent and the vessel
wall, and calcified areas of the vessel plaque or wall that are
resistant to balloon dilation.

[0009] Conventional balloon angioplasty suffers from a
number of other shortcomings as well. In some cases, due to
overly aggressive balloon dilation, the balloon dilatation pro-
cedure stretches the diseased vessel beyond its elastic limits,
causing vessel damage. These damaged vessel walls have a
higher risk of restenoses. In other cases, slippage of the bal-
loon during the dilatation procedure may occur. This may
result in injury to the vessel wall surrounding the treated
lesion.
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[0010] As aresult, some vascular occlusions are difficult to
treat by conventional angioplasty balloons. Some of these
difficult situations include in-stent restenosis (i.e. a secondary
restenosis occurring after the original restenosis was treated
by angioplasty and a stent). In-stent restenoses is difficult to
treat by angioplasty balloons because the stent resists expan-
sion, and the angioplasty balloon thus tends to slip away from
the target zone during the inflation process. Another difficult
to treat problem is caused by fibrotic lesions, which are rela-
tively resistant to stretching. When angioplasty balloons
encounter such fibrotic lesions, they again tend to slip away
from the proper target zone on inflation. Unfortunately, many
long lesions have fibrotic sections, and as a result are difficult
to treat using conventional angioplasty balloons.

[0011] One way to overcome these issues is to associate
blades or scoring elements with the angioplasty balloon. The
blades or scoring elements both help prevent the balloon from
slipping out of the proper position, and can also cut through
some of the more resistant portions of the vessel lining. This
prevents slippage, and allows the intended vessel dilation to
proceed.

[0012] A second advantage to using blades or scoring ele-
ments with angioplasty balloons is that blood vessel walls,
particularly plaque occluded walls, tend to tear in an uncon-
trollable manner during balloon inflation. Cutting blades can
help minimize this damage, because the cutting and tearing,
instead of being uncontrolled, can now be controlled and
limited. Only the minimal amount of cutting or scoring nec-
essary to accomplish the dilation procedure needs to be done,
and this cutting or scoring can be confined to an identified and
localized area of the vessel.

[0013] While the use of angioplasty balloons having cut-
ting blades has proved to be a significant advantage under
many circumstances, the present cutting balloon designs and
methods continue to suffer from shortcomings.

[0014] As previously discussed, use of drugs or therapeutic
agents on cut, scored, or damaged section of blood vessel
linings can help reduce restenosis and improve outcomes.
However many of these drugs should ideally be applied
directly to the site of vessel damage, rather than systemically.
Since scoring results in precisely localized areas of vessel
damage, ideally drugs or other therapeutic agents should be
brought exactly to these localized areas of damage, and used
to mitigate the effects of this damage. Such precise delivery
would both allow a higher concentration of drugs and thera-
peutic agents to be administered, and would also decrease any
unwanted side reactions between such drugs and non-target
tissues. To that end, the coating of scoring elements with
anti-proliferative and other agents has been proposed in com-
monly owned US 2006/0259005 Al. While a significant
improvement, the need to coat or otherwise sequester drugs
on a scoring element can be technically challenging, may
limit the amount of drug that can be delivered, and makes
inventory maintenance of different drugs and different dos-
ages problematic.

[0015] Another problem with coating the scoring elements
is that drugs coated on the outside of catheters tends to diffuse
away before reaching the proper site. A further problem is that
it will not always be possible to adhere or sequester enough
drug on the scoring elements to be effective.

[0016] For these reasons, it would be desirable to provide
methods and systems which could utilize “drug-free” scoring
and cutting structures for delivering therapeutic agents to
blood vessels and other body lumens. Such methods and




































