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DESCRIPTION

CLAIM OF PRIORITY

[0001] This application claims priority to U.S. Application No. 15/708,406, filed September 19,
2017, which claims the benefit of U.S. Provisional Application Serial No. 62/523,366, filed on
June 22, 2017.

BACKGROUND

1. Technical Field

[0002] This document relates to amnion coated angioplasty balloon catheters for treating a
mammal (e.g., a human) having one or more stenotic blood vessels.

2. Background Information

[0003] Angioplasty is frequently used to treat heart disease and peripheral artery disease
(PAD). Heart disease is the leading cause of death for both men and women, and PAD affects
at least 8 to 12 million Americans with prevalence increasing with age (CDC, Heart Disease
Facts. Available online at cdc.gov/heartdisease/facts.htm). Each year, more than 1 million
patients in the United States have angioplasty (American Heart Association. Heart Disease and
Stroke Statistics-2007 Update. Dallas, TX: American Heart Association; 2007), but up to one-
quarter of people who have angioplasty must have it repeated, or, in the case of heart disease,
have bypass surgery within a few years (Harvard Health Publications, "Angioplasty or bypass
surgery?" Harvard Heart Letter April 2008).

SUMMARY

[0004] This invention relates to an angioplasty balloon catheter comprising an angioplasty
balloon, wherein said angioplasty balloon comprises a coating comprising as sole active
ingredient, an amnion tissue preparation; or as sole active ingredients, an amnion tissue
preparation and one or more therapeutic agents selected from the group consisting of a
corticosteroid, a glucocorticoid, a non-steroidal anti-inflammatory drug, dexamethasone, an
antibiotic, an antifungal agent, an antiproliferative drug, or an immunosuppressive drug.

[0005] This document provides methods and materials for treating a mammal (e.g., a human)
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having one or more stenotic blood vessels, which are not part of the present invention. For
example, amnion coated balloons provided herein (e.g., an angioplasty balloon coated with an
amnion tissue preparation) can be used in balloon angioplasty. In some cases, amnion coated
balloons provided herein can be used to treat a mammal having one or more stenotic blood
vessels. Typically, a stent is placed into a blood vessel following balloon angioplasty to
decrease recoil (e.g., restenosis) of the blood vessel. In some cases, amnion coated balloons
provided herein can be used in stent-less balloon angioplasty (e.g., a balloon angioplasty in
which a stent is not implanted).

[0006] The amnion tissue preparation can have viable cells or the amnion tissue preparation
can lack viable cells. The amnion tissue preparation can be a dried amnion tissue preparation.
A dried amnion tissue preparation can have a water content less than about 8 percent. A dried
amnion tissue preparation can have a particle size ranging from about 0.1 um to about 25 ym.
The amnion tissue preparation can be the sole active ingredient on the amnion coated balloon
or the amnion coated balloon also can be coated with one or more therapeutic agents. The
angioplasty balloon catheter can be a stent-less angioplasty balloon catheter.

[0007] In another aspect, this document features methods for treating stenotic blood vessel in
a mammal. The methods can include, or consist essentially of, inserting an angioplasty balloon
into an obstructed blood vessel, where the angioplasty balloon has a coating including an
amnion tissue preparation, and inflating the amnion coated balloon to perform angioplasty in
the obstructed vessel. In some cases, one or more symptoms associated with said stenotic
blood vessel can be reduced. When the stenotic blood vessel is a peripheral artery, the
symptom can be claudication, cramps, tingling, pain, numbness, wounds, reduced body
temperature, and/or poor nail growth, in the arms and/or legs. When the stenotic blood vessel
is a stenotic coronary artery, the symptom can be stroke, heart attack, chest pain, shortness of
breath, sweating, nausea, dizziness or light-headedness, palpitations, and/or arrhythmias.
When the stenotic blood vessel is a stenotic carotid artery, the symptom can be weakness,
confusion, difficulty speaking, dizziness, difficulty walking, difficulty standing, blurred vision,
numbness, severe headache, and/or losing consciousness. When the stenotic blood vessel is
a stenotic renal artery stenosis, the symptom can be decreased kidney blood flow, and/or
chronic kidney disease. In some cases, the obstructed blood vessel is widened. The obstructed
blood vessel can be widened to be about 20% to about 100% open. In some cases, the
obstruction in said obstructed blood vessel is reduced. The obstruction can be reduced by
about 20% volume to about 100% volume. In some cases, the blood flow in the obstructed
blood vessel can be increased. The blood flow can be increased by about 20% to about 100%.
The blood flow can be increased to between about 50 cm/s and about 250 cm/s. The mammal
can be a human. The amnion coated balloon can be inflated to from about 5.1 bar (5
atmospheres (atm)) to about 35.5 bar (35 atm) of pressure. The amnion coated balloon can be
inflated to less than about 10.1 bar (10 atm) of pressure. The angioplasty can have less than
about 50% recoil. The angioplasty balloon can be inserted through a percutaneous puncture in
the arm or groin. The obstruction can include an atherosclerotic plaque (e.g., a calcified
atherosclerotic plaque). The method also can include (e.g., prior to said angioplasty)
performing atherectomy in the obstructed vessel. The method can be a stent-less balloon
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angioplasty.

[0008] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
pertains. Although methods and materials similar or equivalent to those described herein can
be used to practice the invention, suitable methods and materials are described below. In case
of conflict, the present specification, including definitions, will control. In addition, the materials,
methods, and examples are illustrative only and not intended to be limiting.

[0009] The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and advantages of
the invention will be apparent from the description and drawings, and from the claims.

DETAILED DESCRIPTION

[0010] This document provides angioplasty balloons coated with an amnion tissue preparation,
as well as methods and materials for making and using amnion coated balloons. For example,
amnion coated balloons provided herein (e.g., an angioplasty balloon coated with an amnion
tissue preparation) can be used in balloon angioplasty. In some cases, amnion coated balloons
provided herein can be used to treat a mammal (e.g., a human) having one or more stenotic
blood vessels. For example, an amnion coated balloon can be used in balloon angioplasty to
treat a mammal having one or more (e.g., two, three, four, or more) stenotic blood vessels. In
some cases, amnion coated balloons provided herein can be used in balloon angioplasty to
reduce the symptoms associated with a stenotic blood vessel, widen a stenotic blood vessel,
reduce or remove an obstruction from a stenotic blood vessel, and/or increase blood flow in a
stenotic blood vessel. In some cases, a balloon catheter having an amnion coated balloon can
be used to deliver an amnion tissue preparation to a stenotic blood vessel (e.g., to promote
healing in the stenotic blood vessel).

[0011] An amnion coated balloon provided herein is coated with an amnion tissue preparation
(e.g., human amnion tissue preparation). In some cases, an amnion coated balloon can be
completely coated with an amnion tissue preparation. In some cases, an amnion coated
balloon can be partially coated with an amnion tissue preparation. The term "amnion tissue
preparation” as used herein refers to a preparation of amnion tissue or amnion material. In
some cases, an amnion tissue preparation can be a liquid preparation (e.g., solution or
suspension) that is prepared from a dried amnion tissue preparation. The term "dried amnion
tissue preparation” as used herein refers to a preparation of amnion tissue or amnion material
that is dried to have a water content that is less than about 8 percent (e.g., less than about 7
percent, less than about 6 percent, less than about 5 percent, less than about 4 percent, less
than about 3 percent, less than about 2 percent, or less than about 1 percent). In some cases,
a dried amnion tissue preparation can have a water content that is between about 0.1 percent
and about 8 percent (e.g., between about 0.5 percent and about 8 percent, between about 1
percent and about 8 percent, between about 0.1 percent and about 5 percent, between about
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0.1 percent and about 4 percent, between about 0.1 percent and about 3 percent, between
about 0.5 percent and about 5 percent, or between about 1 percent and about 4 percent).

[0012] An amnion tissue preparation can be dried using any appropriate technique such as
micronization, vacuum drying, spray drying, freeze drying, or combinations thereof. In some
cases, an amnion tissue preparation can be dried as described elsewhere (e.g., U.S. Patent
No. 5,656,498). A dried amnion tissue preparation can have any appropriate particle size. For
example, a dried amnion tissue preparation can have a particle size ranging from about 0.1 ym
to about 25 ym (e.g., from about 0.5 ym to about 25 ym, from about 0.75 pm to about 25 pm,
from about 1 ym to about 25 ym, from about 0.1 ym to about 15 ym, from about 0.1 pm to
about 10 ym, from about 0.1 ym to about 7.5 pm, from about 0.1 ym to about 5 ym, from
about 0.75 ym to about 7.5 pm, or from about 1 ym to about 5 pm).

[0013] An amnion tissue preparation or a dried amnion tissue preparation can contain viable
cells, non-viable cells, or a combination thereof. For example, an amnion tissue preparation or
a dried amnion tissue preparation can be a preparation of amnion tissue or amnion material
having viable cells. In some cases, an amnion tissue preparation can be a solution or
suspension of amnion tissue or amnion material having viable cells.

[0014] In some cases, an amnion tissue preparation or a dried amnion tissue preparation can
be a preparation of amnion tissue or amnion material where all the cells were removed, killed,
or lysed such that the amnion tissue preparation or the dried amnion tissue preparation lacks
viable cells. In some cases, an amnion tissue preparation or a dried amnion tissue preparation
can be a preparation of amnion tissue or amnion material that was exposed to one or more
physical and/or chemical treatments that killed, fixed, or lysed the cells of the amnion tissue or
amnion material such that the amnion tissue preparation or the dried amnion tissue
preparation lacks viable cells. For example, temperature (e.g., rapid freezing or rapid freezing-
thawing), force and pressure, and/or electrical disruption can be used to kill or lyse cells within
amnion tissue or amnion material to produce an amnion tissue preparation or a dried amnion
tissue preparation that lacks viable cells.

[0015] In some cases, amnion tissue or amnion material can be obtained and then treated in a
manner designed to lyse all the cells within the amnion tissue or amnion material. In these
cases, the resulting material (e.g., matrix material and cellular remnants from lysed cells) can
be used as an amnion tissue preparation that lacks viable cells or dried to form a dried amnion
tissue preparation that lacks viable cells.

[0016] In some cases, an amnion tissue preparation or a dried amnion tissue preparation can
be prepared from human amnion tissue. For example, human amnion tissue can be harvested,
processed to maintain cell viability with or without removing blood, and used as an amnion
tissue preparation or dried to form a dried amnion tissue preparation.

[0017] In some cases, human amnion tissue can be processed to remove blood prior to being
used as an amnion tissue preparation or prior to being dried to form a dried amnion tissue
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preparation. In some cases, human amnion tissue can be processed without removing cells or
blood prior to forming an amnion tissue preparation or a dried amnion tissue preparation.

[0018] An example of an amnion tissue preparation includes, without limitation, a human
amnion tissue preparation that includes viable cells. In some cases, an amnion tissue

preparation can be obtained from MiMedX® or a tissue bank (e.g., a human tissue bank).

[0019] In some cases, an amnion tissue preparation also can include one or more therapeutic
agents (e.g., a therapeutic agent that can be used to treat calcium deposits), one or more
immunosuppressant agents (e.g., corticosteroids such as glucocorticoids), one or more anti-
inflammatory agents (e.g., non-steroidal anti-inflammatory drugs, dexamethasone or other
type of glucocorticoid steroids), one or more growth factors (e.g., vascular endothelial growth
factor (VEGF), epithelial growth factor (EGF), fibroblast growth factor-2 (FGF2), or stem cell
factor (SCF)), and/or one or more antimicrobial agents (e.g., antibiotics such as kanamycin,
neomycin, streptomycin, or gentamicin, or an antifungal agent).

[0020] In some cases, an amnion coated balloon provided herein can be coated with an
amnion tissue preparation (e.g., human amnion tissue preparation) as the sole active
ingredient.

[0021] In some cases, an amnion coated balloon provided herein can be coated with an
amnion tissue preparation (e.g., human amnion tissue preparation) and one or more
therapeutic agents selected from the group consisting of a corticosteroid, a glucocorticoid, a
non-steroidal anti-inflammatory drug, dexamethasone, an antibiotic, an antifungal agent, an
antiproliferative drug, or an immunosuppressive drug.

[0022] An amnion tissue preparation can be coated onto a balloon to produce an amnion
coated balloon provided herein using any appropriate method. For example, in cases where an
amnion tissue preparation is a liquid preparation (e.g., solution or suspension), a balloon can
be dipped into or sprayed with the liquid preparation.

[0023] In some cases, amnion coated balloons provided herein can be used to treat a
mammal (e.g., a human) having one or more stenotic blood vessels. For example, an amnion
coated balloon can be used for treating a mammal (e.g., a human) having one or more
stenotic blood vessels. In some cases, an amnion coated balloon can be used in balloon
angioplasty to reduce the symptoms associated with a stenotic blood vessel, widen a stenotic
blood vessel, reduce or remove an obstruction from a stenotic blood vessel, and/or increase
blood flow in a stenotic blood vessel. In some cases, an amnion coated balloon can be used in
balloon angioplasty to deliver an amnion tissue preparation (e.g., an effective amount of an
amnion tissue preparation described herein) to a stenotic blood vessel (e.g., to promote
healing in the stenotic blood vessel). Effective amounts of amnion tissue preparations
described herein can be determined by a physician, taking into account various factors such as
overall health status, body weight, sex, diet, time and route of administration, other
medications, and any other relevant clinical factors. As used herein, an "effective amount" or
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"therapeutically effective amount’ of a composition provided herein is the amount that is
sufficient to provide a beneficial effect to the subject to which the composition or preparations
are delivered. The effective amount can be the amount effective to achieve an improvement or
elimination of one or more symptoms (e.g., symptoms associated with a stenotic blood vessel),
widen a stenotic blood vessel, reduce or remove an obstruction from a stenotic blood vessel,
and/or increase blood flow in a stenotic blood vessel.

[0024] In some cases, amnion coated balloons provided herein can be used in balloon
angioplasty (e.g., coronary angioplasty, peripheral angioplasty, carotid angioplasty, venous
angioplasty, femoral angioplasty, popliteal angioplasty, and tibial angioplasty). In some cases,
amnion coated balloons provided herein can be used in stent-less balloon angioplasty (e.g., a
balloon angioplasty in which a stent is not implanted). In some cases, amnion coated balloons
provided herein can be used in balloon angioplasty that includes implanting stent. In cases
where angioplasty with an amnion coated balloon includes implanting a stent, the stent can be
implanted during the angioplasty procedure. For example, the stent can be provided on the
same balloon catheter having an amnion coated balloon provided herein. In cases where
angioplasty with an amnion coated balloon includes implanting a stent, the stent can be
implanted after the angioplasty procedure. For example, the stent can be provided
independently of an amnion coated balloon provided herein. In cases where angioplasty with
an amnion coated balloon includes implanting a stent, the stent can be any appropriate stent.
A stent can be made of any appropriate material (e.g., metals (such as nickel (e.g., nickel
titanium), iron, magnesium, zinc, and/or alloys thereof) and/or polymers (such as poly(L-
lactide) (PLLA); poly-D, L-lactide (PDLLA); tyrosine poly carbonate, and/or poly(anhydride-
esters)-salicylates)). Examples of types of stents include, without limitation, bare stents, drug-
eluting stents, bioabsorbable stents, coated stents, and combinations thereof. In cases where
angioplasty with an amnion coated balloon includes implanting a drug-elutin stent, the stent
can elute any appropriate drug (e.g., immunosuppressive drugs (such as rapamycin and
everolimus) and antiproliferative drugs (such as paclitaxel)). In cases where angioplasty with
an amnion coated balloon includes implanting a coated stent, the stent can be coated (e.g.,
completely coated or partially coated) with an amnion preparation described herein.

[0025] Methods of using amnion coated balloons provided herein can include inserting an
amnion coated balloon provided herein into a stenotic blood vessel and inflating the amnion
coated balloon. For example, an amnion coated balloon provided herein can be inflated to a
pressure of from about 4 atm to about 35 atm (e.g., from about 4 atm to about 30 atm, from
about 4 atm to about 25 atm, from about 4 atm to about 20 atm, from about 4 atm to about 15
atm, from about 4 atm to about 10 atm, from about 6 atm to about 35 atm, from about 8 atm to
about 35 atm, from about 10 atm to about 35 atm, from about 15 atm to about 35 atm, from
about 20 atm to about 35 atm, from about 5 atm to about 30 atm, from about 6 atm to about
25 atm, from about 8 atm to about 23 atm, or from about 10 atm to about 20 atm), wherein 1
bar=1.01325 atm.

[0026] In some cases, an amnion coated balloon can be inflated at low pressure (e.g., lower
pressure than is typically used with balloon angioplasty that includes implanting stent). For
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example, an amnion coated balloon provided herein inflated at low pressure can be inflated to
a pressure of less than about 10 atm (e.g., less than about 9 atm, less than about 8 atm, less
than about 7 atm, less than about 6 atm, or less than about 5 atm). Methods of using amnion
coated balloons provided herein also can include deflating and removing the amnion coated
balloons.

[0027] An amnion coated balloon provided herein can be inserted into the stenotic blood
vessel using any appropriate technique. For example, an amnion coated balloon can be
inserted through a percutaneous puncture in the arm or groin. In some cases, methods of
using amnion coated balloons provided herein can include using a guidewire to guide an
amnion coated balloon to a stenotic blood vessel. In some cases, methods of using amnion
coated balloons provided herein can include using optical imaging (e.g., X-ray, fluoroscopic
guidance, and/or radiopaque contrast dye) to guide an amnion coated balloon to a stenotic
blood vessel.

[0028] In some cases, a mammal can be identified as having one or more stenotic blood
vessels using any appropriate technique. Examples of techniques that can be used to identify a
mammal as having one or more stenotic blood vessels include, without limitation, angiography
(e.g., coronary angiography), microphotography, stress testing, ultrasound (e.g., Doppler
ultrasound and intravascular ultrasound), coronary calcium scoring (e.g., by CT), carotid
measurement (e.g., carotid intimal media thickness (IMT) measurement by ultrasound),
physiologic measurement (e.g., lipoprotein subclass analysis, HbA1c, hs-CRP, and
homocysteine), and/or nuclear imaging techniques (e.g., PET and SPECT).

[0029] A stenotic blood vessel can be in any appropriate location of the body. Examples of
body locations that can have stenotic blood vessels include, without limitation, the legs, the
neck, the heart, the kidneys, the aorta, the chest, and the abdomen.

[0030] When a stenotic blood vessel is an obstructed blood vessel, the obstruction can be any
appropriate type of obstruction. Examples of obstructions that can narrow a blood vessel
include, without limitation, calcification (e.g., calcium deposits that accumulate and/or crystallize
in soft tissues such as arteries), and plaques (e.g., atherosclerotic plaques such as
atheromatous plaques). In some cases, plaques can include calcification (e.g., a calcified
plaque). For example, a human having stenosis can have calcification in a carotid artery.

[0031] Any type of mammal having one or more stenotic blood vessels can be treated as
described herein. Examples of mammals that can be treated with an amnion coated balloon
provided herein include, without limitation, humans, non-human primates (e.g., monkeys),
dogs, cats, horses, cows, pigs, sheep, rabbits, mice, and rats. For example, humans having
one or more stenotic blood vessels can be treated with an amnion coated balloon provided
herein.

[0032] When treating a mammal (e.g., a human) having one or more stenotic blood vessels,
any appropriate blood vessel (e.g., an artery or a vein) can be narrowed and/or obstructed. In
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cases where a stenotic blood vessel is an artery, the artery can be a peripheral artery (e.g., a
leg artery such as a popliteal artery, a tibial artery (e.g., a posterior or anterior tibial artery), a
peroneal artery, a plantar artery (e.g., a lateral, medial, or deep plantar artery), or a dorsalis
pedis artery), a coronary artery (e.g., a carotid artery, a distal left main coronary artery
(LMCA), a left circumflex artery (LCX), or a left anterior descending (LAD) artery), or a renal
artery. In cases where a stenotic blood vessel is a vein, the vein can be a subclavian vein. For
example, a human having a stenotic carotid artery can be treated using an amnion coated
balloon provided herein in an angioplasty procedure described herein (e.g., a stent-less
angioplasty procedure).

[0033] In some cases, a mammal (e.g., a human) having one or more stenotic blood vessels
can have a condition associated with one or more stenotic blood vessels. The condition
associated with one or more stenotic blood vessels can be any appropriate condition.
Examples of conditions that can include a stenotic (e.g., narrowed and/or obstructed) blood
vessel include, without limitation, heart disease, cardiovascular disease, arteriosclerosis (e.g.,
atherosclerosis), peripheral artery disease (PAD; e.g., PAD associated with diabetes), renal
vascular hypertension, carotid artery disease, and coronary artery disease (CAD). For
example, a human having atherosclerosis can be treated using an amnion coated balloon
provided herein in an angioplasty procedure described herein (e.g., a stent-less angioplasty
procedure). For example, a human having CAD can be treated using an amnion coated
balloon provided herein in an angioplasty procedure described herein (e.g., a stent-less
angioplasty procedure).

[0034] In some cases, the methods and materials provided herein can be used to reduce the
symptoms associated with one or more stenotic blood vessels. In some cases, a balloon
catheter having an amnion coated balloon can be used to reduce one or more (e.g., two,
three, four, or more) symptoms associated with stenotic blood vessel. It will be appreciated that
symptoms associated with stenosis will differ according to which blood vessel is stenotic and
according to which organ(s) the stenotic blood vessel supplies blood. For example, symptoms
associated with a stenotic coronary artery can include, without limitation, cardiovascular
disorders (e.g., stroke or heart attack), chest pain (e.g., angina), shortness of breath, sweating,
nausea, dizziness or light-headedness, palpitations, and arrhythmias. For example, symptoms
associated with a stenotic carotid artery can include, without limitation, weakness, confusion,
difficulty speaking, dizziness, difficulty walking, difficulty standing, blurred vision, numbness
(e.g., of the face, arms, and/or legs), severe headache, and losing consciousness. For
example, symptoms associated with a stenotic peripheral artery can include, without limitation,
claudication, cramps, tingling, pain, numbness, wounds, reduced body temperature, and poor
nail growth in the arms and/or legs. For example, symptoms associated with a stenotic renal
artery can include, without limitation, decreased kidney blood flow, and chronic kidney disease.
In some cases, a balloon catheter having an amnion coated balloon can be used to eliminate
one or more symptoms associated with a stenotic blood vessel. For example, a human having
one or more stenotic blood vessels can be treated using an amnion coated balloon provided
herein in an angioplasty procedure described herein (e.g., a stent-less angioplasty procedure)
to reduce or eliminate claudication, cramps, tingling, pain, numbness, wounds, reduced body
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temperature, and/or poor nail growth in the hands and/or feet. For example, a human having
one or more stenotic blood vessels can be treated using an amnion coated balloon provided
herein in an angioplasty procedure described herein (e.g., a stent-less angioplasty procedure)
to reduce or eliminate chest pain.

[0035] In some cases, the methods and materials provided herein can be used to widen (e.g.,
re-open) a stenotic blood vessel. In some cases, an amnion coated balloon (e.g., a balloon
catheter having an amnion coated balloon) described herein can be inflated within a stenotic
blood vessel to widen the blood vessel. For example, a human having one or more stenotic
blood vessels can be treated using an amnion coated balloon provided herein in an
angioplasty procedure described herein (e.g., a stent-less angioplasty procedure) to widen a
stenotic blood vessel. In some cases, the methods provided herein can include widening a
stenotic blood vessel to be from about 20% to about 100% open (e.g., about 25% to about
95%, about 30% to about 90%, about 50% to about 80%, about 60% to about 75%, about 20%
to about 80%, about 20% to about 50%, about 25% to about 50%, about 30% to about 100%,
about 40% to about 100%, about 50% to about 100%, or about 75% to about 100% open). For
example, an amnion coated balloon provided herein can be inflated within a stenotic blood
vessel to completely (e.g., 100%) open the blood vessel. In some cases, the methods provided
herein (e.g., following the angioplasty) can have less than about 50% (e.g., less than about
45%, less than about 40%, less than about 30%, less than about 25%, less than about 20%,
less than about 15%, less than about 10%, or less than about 5%) recoil.

[0036] In some cases, the methods and materials provided herein can be used to reduce or
remove an obstruction from a stenotic blood vessel. In some cases, an amnion coated balloon
(e.g., a balloon catheter having an amnion coated balloon) described herein can be inflated
within a stenotic blood vessel to reduce or remove an obstruction from the blood vessel. For
example, a human having one or more stenotic blood vessels can be treated using an amnion
coated balloon provided herein in an angioplasty procedure described herein (e.g., a stent-less
angioplasty procedure) to reduce or remove an obstruction from a stenotic blood vessel. In
some cases, the methods provided herein can include reducing the size of an obstruction in a
blood vessel by from about 20% volume to about 100% volume (e.g., about 25% to about 95%,
about 30% to about 90%, about 50% to about 80%, about 60% to about 75%, about 20% to
about 80%, about 20% to about 50%, about 25% to about 50%, about 30% to about 100%,
about 40% to about 100%, about 50% to about 100%, or about 75% to about 100% volume).
For example, an amnion coated balloon provided herein can be inflated within a stenotic blood
vessel to completely remove (e.g., reduce by 100%) an obstruction in a blood vessel.

[0037] In some cases, the methods and materials provided herein can be used to increase
blood flow in a blood vessel. In some cases, an amnion coated balloon (e.g., a balloon catheter
having an amnion coated balloon) described herein can be inflated within a stenotic blood
vessel to increase blood flow in the blood vessel. For example, a human having one or more
stenotic blood vessels can be treated using an amnion coated balloon provided herein in an
angioplasty procedure described herein (e.g., a stent-less angioplasty procedure) to increase
blood flow in a blood vessel. In some cases, the methods provided herein can include
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increasing blood flow in a blood vessel by from about 20% to about 100% (e.g., about 25% to
about 95%, about 30% to about 90%, about 50% to about 80%, about 60% to about 75%,
about 20% to about 80%, about 20% to about 50%, about 25% to about 50%, about 30% to
about 100%, about 40% to about 100%, about 50% to about 100%, or about 75% to about
100%). In some cases, the methods provided herein can be used to increase blood flow in an
artery to between about 50 cm/s and about 250 cm/s (e.g., between about 55 cm/s and about
250 cm/s, between about 60 cm/s and about 250 cm/s, between about 75 cm/s and about 250
cm/s, between about 100 cm/s and about 250 cm/s, between about 50 cm/s and about 225
cm/s, between about 50 cm/s and about 200 cm/s, between about 50 cm/s and about 175
cm/s, between about 50 cm/s and about 150 cm/s, between about 65 cm/s and about 225
cm/s, between about 75 cm/s and about 200 cm/s, or between about 100 cm/s and about 150
cm/s). For example, an amnion coated balloon provided herein can be inflated within a stenotic
artery to restore a normal blood flow.

[0038] In some cases, the methods and materials provided herein can be used to deliver an
amnion tissue preparation to a stenotic blood vessel. In some cases, an amnion coated balloon
(e.g., a balloon catheter having an amnion coated balloon) described herein can be inflated
within a stenotic blood vessel to reduce or remove an obstruction from the blood vessel. For
example, an amnion coated balloon (e.g., a balloon catheter having an amnion coated balloon)
described herein can be inflated within a stenotic blood vessel to deliver an amnion tissue
preparation to a stenotic blood vessel. In some cases, the methods provided herein can
include delivering, to mammal (e.g., a human), an amnion tissue preparation made with from
about 0.01 mg to about 10 g (e.g., from about 0.01 mg to about 10 g, from about 0.1 mg to
about 10 g, from about 1 mg to about 10 g, from about 10 mg to about 10 g, from about 100
mg to about 10 g, from about 1 g to about 10 g, from about 0.01 mg to about 5 g, from about
0.01 mg to about 1 g, from about 0.01 mg to about 100 mg, from about 10 mg to about 5 g,
from about 100 mg to about 1 g, or from about 1 g to about 5 g) of amnion tissue per kg body
weight of the subject being treated.

[0039] Methods for using amnion coated balloons provided herein (e.g., for treating a mammal
(e.g., a human) having one or more stenotic blood vessels can be used as a combination
therapy with one or more additional agents/therapies used to treat heart disease (e.g., heart
disease involving one or more stenotic blood vessels). For example, a combination therapy
used to treat stenotic blood vessels can include angioplasty with an amnion coated balloon
provided herein and administering to the mammal one or more agents for treating stenotic
blood vessels such as beta blockers (e.g., metoprolol, atenolol, and bisoprolol), angiotensin Il
receptor blockers (e.g., losartan, valsartan, and olmesartan), statins (e.g., atorvastatin,
lovastatin, simvastatin), and blood thinners (e.g., anticoagulants such as heparin or warfarin,
and antiplatelet drugs such as aspirin. In cases where a stenotic blood vessel includes
calcification (e.g., a calcified plaque), the methods provided herein can include one or more
agents and/or therapies to treat calcification. Examples of agents that can be used to treat
calcification include, without limitation, vitamin K (e.g., vitamin K2), and vitamin D (e.g., if
vitamin K is normal). Examples of therapies that can be used to treat calcification include,
without limitation, atherectomy (e.g., orbital, rotational, laser, or directional atherectomy). In
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cases where amnion coated balloons described herein are used in combination with one or
more agents/therapies for treating stenotic blood vessels, the one or more agents/therapies for
treating stenotic blood vessels can be administered/performed at the same time or
independently. For example, angioplasty with an amnion coated balloon provided herein can
be performed first, and the one or more agents/therapies for treating stenotic blood vessels
can be administered second, or vice versa.

[0040] The invention will be further described in the following examples, which do not limit the
scope of the invention described in the claims.
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Titel; Metoder og materialer til behandling af blodkar.

1. Et angioplastikballonkateter omfattende en angioplastikballon, hvor angioplastikballonen
omfatter en belagning omfattende
som eneste aktive ingrediens, et amnionvaevspraeparat; eller
som eneste aktive ingredienser, et amnionvaevspraeparat;
og et eller flere terapeutiske midler valgt fra gruppen bestdende af et kortikosteroid, et
glukokortikoid, et ikke-steroidt antiinflammatorisk lzegemiddel, dexamethason, et
antibiotikum, et svampedraebende middel, et antiproliferativt leegemiddel eller et
immunsuppressivt lzegemiddel.

2. Angioplastikballonkateteret ifglge krav 1, hvor amnionveevspraparatet har levedygtige
celler.

3. Angioplastikballonkateteret ifglge krav 1, hvor amnionvaevspraparatet mangler
levedygtige celler.

4. Angioplastikballonkateteret ifglge et hvilket som helst af kravene 1-3, hvor
amnionvavspraparatet er et tgrret amnionvavspraeparat.

5. Angioplastikballonkateteret ifglge krav 4, hvor det tgrrede amnionveevspraeparat har et
vandindhold, der er mindre end omkring 8 procent.

6. Angioplastikballonkateteret ifglge krav 4, hvor det tgrrede amnionvaevspreeparat har en
partikelstgrrelse i omradet fra omkring 0,1 um til omkring 25 pm.

7. Angioplastikballonkateteret ifglge krav 1, hvor angioplastikballonkateteret er et stentlgst
angioplastikballonkateter.
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