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inwardly sloped toward alumen of the catheter, and retracting 
a portion of the stent through the Socket and into the lumen. 
The present disclosure also includes methods for making a 
catheter, including forming a balloon, inverting a portion of 
the balloon, and attaching the balloon to a catheter such that 
a surface of the balloon defines a socket that is inwardly 
sloped toward a lumen of the catheter. 
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STENT AND OTHER OBJECT REMOVAL 
FROM ABODY 

PRIORITY 

0001. This patent application is a continuation of U.S. 
patent application Ser. No. 13/923,466, filed on Jun. 21, 2013, 
which is a continuation of U.S. Pat. No. 8,470,016, which 
issued on Jun. 25, 2013, which is a continuation of U.S. Pat. 
No. 8,038,704, which issued on Oct. 18, 2011 after being filed 
on Jul. 27, 2005, to which the benefit of priority is claimed 
under 35 U.S.C. S 120, and each of which is incorporated 
herein by reference in its entirety. 

BACKGROUND 

0002. In the field of medical devices, stents can be used to 
provide health benefits in human bodies. In some embodi 
ments, a stent can beneficially support anatomical structures 
in a human body. In some embodiments, a stent can also 
contain and/or deliver beneficial Substances to a human body, 
Such as chemicals and/or drugs. A stentis a physical structure, 
which can form one or more passageways. In various embodi 
ments, a stent can be coated with one or more beneficial 
Substances, such as active chemicals or drugs. A stent can be 
placed in various anatomical pathways in a human body, Such 
as blood pathways, airpathways, and waste pathways. A stent 
can also be placed in various ducts or other anatomical struc 
tures in a human body. 
0003. Although a stent is placed in a human body to pro 
vide health benefits, in Some instances, a stent can cause 
undesirable effects on that body and/or prove to be inadequate 
to provide the health benefits intended. For example, a stent 
can fail to provide its intended health benefits to the body in 
which it is placed. A physical structure of a stent, such as a 
Strut, can malfunction, break, or fail. A beneficial coating on 
a stent can exhaust or expire. A stent can be in an incorrect 
location in a human body. A stent can cause various harmful 
effects in the body in which it is placed. Thus, in some 
instances, it can be desirable to remove a stent that has been 
placed in a human body. 

BRIEF SUMMARY OF THE INVENTION 

0004 Embodiments concern removal of an object from a 
body with a deployable receiving socket. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1A-1D illustrates balloons suitable to imple 
ment embodiments of the present disclosure. 
0006 FIG. 2A-2B illustrates embodiments of the present 
disclosure suitable to remove objects from a body. 
0007 FIG. 3A-3C illustrates tools of the present disclo 
SUC. 

0008 FIGS. 4A-4F illustrates embodiments of the present 
disclosure removing a stent from an anatomical pathway. 
0009 FIGS. 5A-5B shows block diagrams of embodi 
ments of the present disclosure, 
0010 FIG. 6 illustrates a deployed receiving socket. 

DETAILED DESCRIPTION 

0011. The present disclosure provides methods, devices, 
and systems for removing objects from inside a human body. 
In various embodiments of the present disclosure, a socket is 
deployed from a catheter, the Socket being conically shaped 
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and transitioning from an annularly shaped distal lip of the 
balloon to a lumen of the catheter. In various embodiments of 
the present disclosure, an inflatable balloon is provided on a 
distal end of a catheter, a surface of the balloon defining a 
socket inwardly sloped toward a lumen of the catheter. Vari 
ous embodiments of the present disclosure also include 
attachment and manipulation tools for moving an object 
through the socket and into the lumen of the catheter. Various 
embodiments of the present disclosure also include reducing 
a diameter of a stent while the stent is moved through the 
Socket. 

0012 Stents, as they are known in the art, include metal 
and plastic structures forming a single or multiple tubes. 
Various stents include matrices of thin wires woven, braided, 
or connected to define circular or elliptical tubes. Metal stents 
can be constructed of NiTi alloy or alloys of stainless steel, 
among other metals. Stents can also be covered with a poly 
meric material as disclosed by Goodwin, et al. (U.S. Pat. No. 
6,808.533) or coated for purposes of containing and/or exud 
ing a drug, as disclosed by Schaldach, at al. (U.S. Pat. No. 
6,796,998). 
0013 Placement of stents in blood pathways includes 
placement in arteries. Placement of Stents in air pathways 
includes placement in tracheal and bronchial airways. Place 
ment of Stents in waste pathways includes placement in the 
urethra. Stents can also be placed in various ducts and in 
locations to Support Surrounding anatomical systems and 
structures or deliver drugs, among other things. However, 
placement of stents, as well as other objects, in the body is not 
so limited. 

0014. Many circumstances can lead to a desire to remove 
a stent or another object that has been placed within a body. 
Many circumstances can also lead to a desire to remove 
biological material from a body. Stents, while being placed, 
or after placement, can cause undesirable effects harmful to 
the body in which it is located. Such harmful effects can be 
caused by normal function, abnormal function, or malfunc 
tion of the ate and/or the delivery system or other part or 
device used within the body. Stents can collapse inward, fail 
to deploy as intended, and strain and/or break anatomical 
structures. Moreover, a stent may prove to be insufficient to 
adequately treat a problem that had instigated the delivery of 
a stent. Furthermore, tissues Surrounding the stent may be 
harmed by the presence of the stent. An immune system of a 
body may attack a stent and its associated materials causing 
problems. 
00.15 Balloons can be made from various polymers, as 
well as other materials. Polymeric balloons can be made from 
thermoplastic and/or thermoset materials. Many methods of 
balloon forming are known in the art. By way of example and 
not by way of limitation, balloons can be made by extruding 
polymeric material into tube form, the tube including a 
lumen. An extruded tube can be placed in a mold, an inside 
surface of the mold defining a negative of the exterior of a 
balloon. The lumen of the balloon can be pressurized and the 
mold can be heated, the heat transferring to the tube. By 
combination of the pressure and heat, the tube can expand 
outwardly to the inside surface of the mold. The mold can 
then be cooled, which in turn can cool the polymeric material. 
A variety of balloon shapes can be made by this and other 
balloon making processes. Additional balloon blowing tools 
and methods are herein incorporated by reference, as 
described by Mahoney, et al. (U.S. Pat. No. 6,863,856). 
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0016 FIG.1A illustrates an embodiment of a balloon. The 
balloon 100 includes a first opening 101-1, defined by the end 
of a first tail 102-1. A tail of a balloon, as used herein, refers 
to a sectional length of a balloon on an end of the balloon. 
Balloons can include two tails. The balloon 100 also includes 
a first seam 103-1, adjacent to a first transition section 104-1. 
An outer diameter of the first transition section 104-1 can be 
approximately equal to the outer diameter of the first tail 
102-1 at the first seam 103-1. Between the first seam 103-1 
and a second seam 105-1 the outer diameter of the first tran 
sition section can change along a sectional length of the 
balloon 100. In various embodiments, the respective outer 
surfaces of the first transition section 104-1 and the second 
transition section 108-1 can take the form of a cone, the cone 
not having a pointed end. In various embodiments of the 
present disclosure, different shapes are contemplated for tran 
sition sections 104-1 and 108-1, including but not limited to 
sections of cones. Moreover, various embodiments of the 
present disclosure can include only one transition section. 
0017. The balloon 100 can include a middle section 106-1, 
located between a second seam 105-1 and a third seam 107-1. 
The middle section 106-1 can have an approximately constant 
outer diameter along its sectional length, however, various 
embodiments of the present disclosure are not so limited. The 
balloon 100 can also include a second transition section 108 
1. The outer diameter of the second transition section can 
change between the third seam 107-1 and a fourth seam 
109-1. The balloon can also include a second tail 110-1, one 
end of which can define a second opening 111-1. 
0018. The embodiment of a balloon in FIG. 1A illustrates 
a balloon 100 that is substantially hollow. Balloons of differ 
ent embodiments have various wall thicknesses. Wall thick 
nesses can range from 0.001" to 0.010" (0.0254 mm to 0.254 
mm), but other wall thicknesses, including larger and Smaller 
wall thickness than the dimensions given herein, are Suitable 
depending on various configurations, including but not lim 
ited to the balloon material used. Moreover, in various 
embodiments of the present disclosure, the wall thickness of 
the balloon 100 can be different for different parts of the 
balloon 100. Thus, some portions, such as third seam 107-1, 
can have a wall thickness Smaller than the second transition 
section 108-1, which in some embodiments could correspond 
to a flexible joint between the middle section 106-1 and the 
second transition section 108-1 and/or a reinforced second 
transition section 108-1 that is more resistant to tearing and/or 
punctures. Varying wall thickness in balloons can be accom 
plished by several processes, including dual stage balloon 
blowing (blowing different portions of the balloon at different 
times) and processing the material between blowing cycles, 
and/or using an extruded tube with varying wall thicknesses 
(whether the tube is extruded with a varying wall thickness or 
the extruded tube is necked after extrusion). 
0.019 Reinforcement of balloon sections can also be 
accomplished by several processes. One process includes 
adhering one or more additional layers to the balloon mate 
rial. This can be accomplished after a balloon is blown, by 
adhering a layer to the balloon with an adhesive agent, Sol 
vent, applied heat to weld the two materials together, or 
another process known in the art. In various embodiments of 
the present disclosure, layers can be added to the balloon wall 
by placing the additional layers within the balloon mold 
before the balloon is blown, such that the layers contact the 
balloon as the balloon is being blown and in the process attach 
to the balloon wall. Attachment in this way can be accom 
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plished by heat bonding between the two materials, the heat 
provided by the heated mold in which the blowing balloon is 
placed. A reinforcement layer can be added to a part of or to 
an entire balloon surface. In various embodiments of the 
present disclosure, a reinforcement layer can be added to a 
portion of the second transition section 108-1, the first tran 
sition section 104-1, and/or the middle section 106-1. A layer 
added to a balloon can be a layer of polymeric material, and/or 
metal. Moreover, struts, wires, bars, tubes, and other parts can 
also be added to the balloon material and the various sections 
ofa balloon in the same way that a layer is added, as discussed 
above. 

0020 FIG. 1B illustrates an embodiment of a partially 
inverted balloon. The partially inverted balloon 120 can be 
formed from balloon 100 of FIG. 1A by inverting a portion of 
the balloon 100, but various processes for making a partially 
inverted balloon 120 are not so limited. By way of example 
and not by way of limitation, a second opening 111-1 of the 
balloon 100 of FIG. 1A can be turned inward, as if to be turned 
inside-out. This inversion can be continued to include the 
whole of the second tail 110-1, the fourth seam 109-1, and the 
second transition section 108-1, stopping at or before the third 
seam 107-1 of the balloon 100 of FIG.1A. By way of example 
and not by way of limitation, the second tail 110-1 of the 
balloon 100 can become the second tail 110-2 of the partially 
inverted balloon 120. Also, the second opening 111-1 of the 
balloon 100 can become the second opening 111-2 of the 
partially inverted balloon 120, which in the embodiment illus 
trated in FIG. 1B opens to the inside of the inverted balloon 
120. 

0021 Various embodiments of the present disclosure do 
not necessarily need a partially inverted balloon, or a balloon, 
to accomplish the same as a partially or wholly inverted 
balloon, such as partially inverted balloon 120. For example, 
a balloon could be blown with a suitable shape not needing 
inversion to accomplish the same as a partially inverted bal 
loon. For example, a balloon can be blown which when 
mounted on a catheter includes a Surface that defines a socket 
that is inwardly sloped toward a lumen of the catheter, the 
balloon not in an inverted configuration. Moreover, object 
and/or stent capture of the present disclosure can be accom 
plished without a balloon. For example, different materials 
can be employed to create shapes suitable to reduce the diam 
eter of a stent such that the stent can be removed from an 
anatomical passageway. 
0022 FIG. 1C illustrates an embodiment of a partially 
inverted balloon 135 mounted on a catheter shaft 131-3. Bal 
loons can be mounted on catheter shafts in various ways. For 
example, a partially inverted balloon, such as the partially 
inverted balloon 120 of FIG.1B, can be mounted on a catheter 
shaft 131. By way of example and not by way of limitation, 
the catheter shaft-partially inverted balloon assembly 130 of 
FIG. 1C can be made from the partially inverted balloon 120 
of FIG.1B by moving an end of a catheter shaft 131-3 through 
a first opening 101-2, through the first tail 102-2, and through 
the second opening 111-2. The end of the catheter shaft 131-3 
can be moved past the forth seam 109-2, however, some 
embodiments of the present disclosure locate the end of the 
catheter shaft 131-3 between the second opening 111-2 and 
the forth Seam 109-2. 

0023. In various embodiments of the present disclosure, 
the balloon 135 can include a surface that defines a socket that 
is inwardly sloped toward the catheter shaft 131-3, which can 
include a lumen. In various embodiments of the present dis 
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closure, this inwardly sloped Surface can correspond to a first 
transition section 104-1 or a second transition section 110-1 
of the balloon 100 illustrated in FIG. 1A if the balloon 100 is 
partially inverted or processed. However, various embodi 
ments of the present disclosure are not so limited. 
0024. In various embodiments of the present disclosure, a 
surface of the balloon 135 can define a funnel shaped cavity 
that transitions from an annularly shaped distal end of the 
balloon 135 to a lumen of a catheter shaft 131-3. In various 
embodiments of the present disclosure, this funnel shaped 
cavity defined by a Surface can correspond to a first transition 
section 104-1 or a second transition section 110-1 of the 
balloon 100 illustrated in FIG. 1A if the balloon 100 is par 
tially inverted or processed. However, various embodiments 
of the present disclosure are not so limited. 
0025. In various embodiments of the present disclosure, a 
surface of the balloon 135 can define a socket that is inwardly 
sloped toward a lumen of the catheter shaft 131-3. Further 
more, the Surface defining the Socket can include a section 
where the Surface is linear, or Substantially linear, that is, 
linear except for imperfections in the material and/or slight 
bowing from under or over inflation. By way of example and 
not by way of limitation, a Substantially linear section of a 
Surface can, in some embodiments, correspond to a first tran 
sition section 104-1 or a second transition section 110-1 of the 
balloon 100 illustrated in FIG. 1A if the balloon 100 is par 
tially inverted or similarly processed. Furthermore, the socket 
can be conically shaped. As used herein, conically shaped 
refers to a shape that takes the for of all or part of a cone. By 
way of example and not by way of limitation, a surface that 
defines a Socket that is conically shaped can take the form of 
a cone, or the negative of a cone, but does not include the 
pointed top. By way of example and not by way of limitation, 
a Surface of a balloon can form a conical shape, including a 
Socket, despite slight bowing in the sides due to under or over 
inflation and/or imperfections in the material. 
0026. In various embodiments of the present disclosure, 
the balloon 135 of FIG.1C can include a surface that defines 
a socket inwardly sloped toward the catheter shaft 131-3 
wherein the Socket is conically shaped and the Surface tran 
sitions from an annularly shaped lip 136-3 of the balloon 135 
to an end of the catheter shaft 131-3. By way of example and 
not by way of limitation, the Surface defining the conically 
shaped socket can, in some embodiments, correspond to the 
first transition section 104-1 or a second transition section 
110-1 of the balloon 100 illustrated in FIG. 1A if the balloon 
100 is partially inverted or similarly processed. 
0027 FIG. 10 illustrates an embodiment of a balloon 
being inverted while partially on a catheter shaft. In various 
embodiments of the present disclosure, the balloon of FIG. 
1D can be the balloon 100 of FIG.1.A. By way of example and 
not by way of limitation, an end of a catheter shaft 141-4 can 
be moved through the second opening 111-4 and located 
between the forth seam 109-4 and the second opening 111-4, 
the second opening 111-4, and the forth seam 109-4 corre 
sponding to the second opening 111-1 and the forth seam 
109-1 of FIG. 1A, however, the present disclosure is not so 
limited. Next, the second tail 110-4 can be attached to the 
catheter shaft. 
0028. Attachment can be accomplished by various meth 
ods, including applying heat (generated by any source, 
including RF and thermocouples) and/or pressure to the outer 
surface of the second tail 110-4. The second tail 110-4 can 
also be attached to the catheter shaft 141-4 by any other 
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adhering means, including but not limited to, solvent bond 
ing, adhesive bonding (including but not limited to use of 
epoxies and cyanoacrylates) and/or Sonic welding. 
0029 Continuing with the non-limiting example pre 
sented in connection with FIG.1D, once the second tail 110-4 
is over the catheter shaft 141-4 the balloon material can be 
brought through the first opening 101-4 such that the first 
opening 101-4 and the first tail 102-4 are over the catheter 
shaft 141-4. In various embodiments of the present disclo 
sure, the result of the balloon inversion shown in FIG.1D can 
be the same as the result illustrated in FIG. 1C. 

0030. In various embodiments of the present disclosure, 
the inside of a balloon mounted on a catheter shaft can be 
isolated Such that fluids and gasses between the balloon mate 
rial and the catheter shaft cannot escape, nor can gasses or 
fluids outside of the volume between the balloon and the 
catheter shaft get within this Volume once sealed, except by a 
valve and/or some inflation mechanism. By way of example 
and not by way of limitation, a section of a catheter shaft over 
which a balloon will be placed can be cut to tap into a second 
lumen of the catheter shaft, and this same lumen can be sealed 
on the distal end (such as by a heat seal or a plug of material), 
Such that if gas and/or fluid was provided through the second 
lumen on the proximal end of the catheter shaft, a balloon 
mounted on the catheter shaft would inflate. Balloon tails and 
other parts can be attached and/or adhered to accomplish 
sealing, as discussed herein, 
0031 Balloons of the present disclosure can be made from 
a variety of polymers, polymer hybrids, as well as from other 
types of materials. Materials of various balloons of the 
present disclosure can have elastic or inelastic properties. 
Balloons can be made from compliant, semi-compliant, and/ 
or non-compliant polymeric materials. In different embodi 
ments of the present disclosure, different advantages can be 
sought by use of polymers with different properties. For 
example, some semi-compliant and non-compliant balloons, 
as they are known in the art, can retain a rigid shape once 
inflated. In contrast, compliant balloons will continue to 
increase in size the greater the pressure is produced within the 
balloon. In contrast, some semi-compliant and non-compli 
ant balloons will take a shape once a certain pressure is 
provided, and greater pressure will not cause the inflated 
balloon to change shape other than slight bowing. This rigid 
shape can be useful because in Some embodiments the rigid 
ity of a semi-complaint or a non-compliant inflated balloon 
can resist deflection when a force is applied to the balloon. 
Thus, in Some embodiments, a balloon formed from semi 
compliant or non-compliant polymeric materials, mounted 
on a catheter shaft with a central lumen, can include a Surface 
that defines a funnel shaped socket that is inwardly sloped 
toward the central lumen. By way of example and not by way 
of limitation, an object moved through the funnel shaped 
Socket can apply force and torque to the balloon Surface, but 
the balloon surface will not deflect and the structure defined 
by the inflated balloon will remain despite the applied force 
and torque, in-part because of the properties of the semi 
compliant or non-compliant polymeric balloon material. 
0032 Moreover, semi-compliant and non-compliant bal 
loons can form shapes that compliant balloons cannot, espe 
cially fine features, sharp edges, fine lips, and sharp ridges. 
0033 Polymeric material that can exhibit semi-compliant 
or non-compliant properties in certain configurations include, 
but are not limited to, poly(ethylene terephthalate), polya 
mides, polyimide, polyphenylene Sulfides, thermoplastic 
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polyimide, polyesters, polycarbonates, poly vinyl chloride, 
polypropylene and polyurethanes. 
0034 Semi-compliant antinon-compliant balloon materi 
als can be more brittle in Some circumstances and in some 
circumstances harder to process as compared to compliant 
balloon materials. This is due in part to the inelastic properties 
that some semi-compliant and non-compliant materials 
exhibit in certain configurations. However, several tech 
niques can be employed to allow semi-compliant and non 
compliant materials to be processed as compliant materials, 
including temporarily changing the elastic properties of the 
material. For example, semi-compliant and non-compliant 
materials can be annealed before and/or after manipulation 
and processing. Also, the temperature at which semi-compli 
ant and non-compliant materials are processed and manipu 
lated can be increased and later towered when the processing 
and manipulation is complete. In addition, the semi-compli 
ant and non-compliant materials can be exposed to a diluted 
Solvent, then processed and manipulated, then dried to 
remove the solution and the solvent. By these and other tech 
niques that are known in the art, semi-compliant and non 
compliant materials can be processed and manipulated, 
including temporarily imparting elastic properties to the 
materials, to take the desired form. Temporarily or perma 
nently changing the elastic properties of a material can be 
useful for several purposes, including but not limited to, mov 
ing a tail of a balloon onto and/or over a catheter shaft, or over 
another object, wherein the balloon is made from a non 
compliant material and an inner diameter of the balloon tail is 
Smaller than an outer diameter of the catheter shaft at a resting 
State. 

0035 Catheters, as they are known in art, can include 
elongated tubes made from various materials, including poly 
mers and metals. Catheters can have one or more lumens. 
Lumens, as they are known in the art, can include a passage 
way within a catheter that runs some distance of the catheter, 
and in some cases can run the entire length of the catheter, 
having an opening on each end. However, a lumen can also be 
closed, sealed, plugged, and/or transitioned into another fea 
ture, and thus in these ways, among other ways, lumens may 
not run the entire length of a catheter in all embodiments. 
Polymeric catheters, with one or more lumens, can be 
extruded, as is known in the art. 
0036 FIG. 2A illustrates an embodiment of the present 
disclosure. FIG. 2A shows a medical device 200. In the medi 
cal device 200 of FIG. 2A, an uninflated balloon 203-1 is 
mounted on a distal end 202-1 of a catheter shaft 201-1. An 
access and control assembly 210-1 is attached to the proximal 
end of the catheter shaft 201-1. In various embodiments, the 
access and control assembly 210-1 can provide access to one 
or more lumens of the catheter shaft, including but not limited 
to a central lumen and an inflation lumen. In various embodi 
ments, the access and control assembly 210-1 can also pro 
vide an interface for electrical and mechanical devices, acces 
sories, peripherals, luers, signals, fluids, and tools. The 
embodiment of the access and control assembly 210-1 illus 
trated includes a luer attachment 205-1 and conductor con 
nection 206-1, but various embodiments of the present dis 
closure are not so limited. 

0037 Also shown in the embodiment illustrated in FIG. 
2A is an inflation control device 211-1. The inflation control 
device 211-1 can be any means and/or mechanism known in 
the art for inflating balloons, providing fluids, and/or control 
ling pressure, including but not limited to Syringes, plungers, 
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and pumps. In various embodiments of the present disclosure, 
the inflation control device 211-1 can be in communication 
with an inflation lumen, the inflation lumen also in commu 
nication with the uninflated balloon 203-1, such that fluids 
provided by the inflation control device 211-1 can flow 
through the inflation lumen and into the uninflated balloon 
203-1, however, various embodiments of the present disclo 
Sure are not so limited. 

0038. The embodiment shown in FIG. 2A can be 
employed in various ways to remove objects, including natu 
ral and artificial objects, from a body. The medical device 200 
illustrated in FIG. 2A could be used to remove objects from 
various areas of the body but is particularly suited to remove 
objects from anatomical passageways, including but limited 
to pathways of the circulatory system, pathways of the respi 
ratory system, and pathways of the digestive and gastrointes 
tinal system. By way of example and not by way of limitation, 
the distal end 202-1 of the medical device 200 can be feed 
through an incision in a femoral artery and run over a guide 
wire to a vasculature associated with the heart, Such as a 
coronary artery. In this non-limiting example, the uninflated 
balloon 203-1 can be located proximal to an object, such as a 
stent that has previously been deployed in the coronary artery. 
The uninflated balloon 203-1 can then be inflated by inflation 
means 211-1. However, various embodiments of the present 
disclosure are not so limited. 

0039 Embodiments of the present disclosure can be intro 
duced into a body by various methods. By way of example 
and not be way of limitation, a portion of the medical device 
200 can be inserted through the mouth to access objects in the 
throat, esophageal, trachea, bronchia, and stomach areas, as 
well as other areas of the body. In various embodiments of the 
present disclosure, a portion of the medical device 200 can be 
introduced into the circulatory system of a body and navi 
gated through the pathways therein. Thus, access can be 
gained to coronary arties through a hole in the femoral artery, 
wherein the medical device 200 is routed to the arteries of the 
heart. Introduction, navigation, and use of the medical device 
200, as well as in other embodiments of the present disclo 
sure, can be aided by use of an introducer. Embodiments of 
the present disclosure can also employ any methods and/or 
devices, as are known in the art, for introduction and use 
within the body. 
0040 FIG. 2B illustrates an embodiment of the present 
disclosure. FIG. 2B shows an inflated medical device 250. 
The result of inflation is illustrated in FIG. 2B, as the inflated 
medical device 250. In various embodiments of the present 
disclosure before, during, and/or after inflation, tools, wires, 
Scopes, fluids, and/or signals can be introduced through, or 
accessed from, the access and control assembly 210-1 and 
210-2. By way of example and not by way of limitation, the 
access and control assembly 210-2 can provide access to a 
central lumen of a catheter shaft 201-2, the central lumen 
extending to the distal end 202-2. Thus, tools can be routed 
through the access and control assembly 210-2, through the 
catheter shaft 201-2, past the inflated balloon 203-2, and 
through the distal end 202-2. A gasket or other sealing means 
can be provided in the access and control assembly 210-2, or 
at other locations of the medical device 200 and/or of the 
inflated medical device 250, to prevent bodily fluids from 
escaping the body through the inflated medical device 250, 
while also allowing access for tools and other parts to the 
inside of the body. However, various embodiments of the 
present disclosure are not so limited. 
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0041 Guide wires, known in the art, can assist in naviga 
tion and location in and through anatomical pathways. By 
way of example and not by way of limitation, the medical 
device 200 can be routed over a guide wire by inserting the 
guide wire into a distal opening of the central lumen 202-1 or 
into the access and control assembly 210-1. However, various 
embodiments of the present disclosure are not so limited. 
Various embodiments of the present disclosure can employ a 
deflecting tip and/or a shaft that can be turned and/or articu 
lated to navigate through anatomical pathways. Moreover, 
various embodiments of the present disclosure can also con 
tain marker bands, antennas and/or radio opaque materials, as 
well as other imaging and location tools known in the art, to 
assist with navigation and location. Also, MRI and other 
imaging and location systems can be used with various 
embodiments of the present disclosure. 
0042. In various embodiments of the present disclosure, 
the inflated balloon 203-2 can include a surface that defines a 
socket that is inwardly sloped toward alumen of the catheter 
shaft 201-1. Furthermore, in various embodiments, the socket 
can, be conically shaped and the Surface can transition from 
an annularly shaped distal lip of the balloon to a lumen of the 
catheter shaft 201-1. 

0043. In various embodiments of the present disclosure, a 
surface of the balloon203-2 can define a funnel shaped cavity 
that transitions from an annularly shaped distal end of the 
balloon 203-2 to a lumen of a catheter shaft 201-2. 

0044 FIG. 3A illustrates an embodiment of the present 
disclosure. FIG. 3A show attachment tool 300-1. In the 
embodiment shown in FIG. 3A, the attachment tool 300-1 
includes a shaft 310-1 having alumen311-1, the lumen311-1 
accommodating a rod 317-1. By way of example and not by 
way of limitation, the rod 317-1 is attached to a plunger 312-1 
and a head 320-1. The shaft 310-1 also includes a proximal 
end of the shaft 314-1. By way of example and not by way of 
limitation, arms 321-1 and 322-1 can be attached to the shaft 
310-1. The embodiment of FIG.3A also shows a spring 313-1 
on the attachment tool 300-1. In the embodiment shown, in 
FIG. 3A, the rod 317-1 runs through the center of the spring 
313-1. Depending on the properties of the spring 313-1, the 
spring 313-1 can apply force to both the proximal end of the 
shaft 314-1 and the plunger 312-1. Thus, in various embodi 
ments of the present disclosure, increasing the distance 
between the proximal end of the shaft 314-1 and the plunger 
312-1 can cause the head 320-1 to push the a 21-1 and 322-1 
outward, in a deployed position. 
0045. In various embodiments of the present disclosure, 
attachment tool 300-1 can include any number of arms, such 
as arms 321-1 and 322-1. Although two arms are illustrated in 
the embodiment shown in FIG.3A, various embodiments can 
include four, six, or any number of arms. Arms can be con 
figured in various ways. For example, an attachment tool with 
four arms can have the four arms arranged ninety degrees 
apart, each attached to the distal end of the shaft 310-1. 
However, various attachment tools of the present disclosure 
are not so limited. 

0046 FIG. 3B illustrates an embodiment of the present 
disclosure. FIG. 3B shows an attachment tool 300-2. In the 
embodiment shown in FIG. 3B, the distance between a distal 
end of the shaft 314-2 and a plunger 312-2 has been reduced 
relative to the embodiment of the attachment tool 300-1 illus 
trated in FIG. 3A. Thus, a head 320-2 has moved away from 
the distal end of the shaft 318-2, relieving pressure on the 
arms 321-2 and 322-2, allowing the arms 321-2 and 322-2 to 
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straighten in a undeployed configuration. In various embodi 
ments of the present disclosure, in an undeployed configura 
tion, a profile of the distal end of the attachment tool 300-2 is 
reduced, allowing the attachment tool 300-2 to fit and navi 
gate through Smaller spaces, such as a lumen of a catheter, as 
compared to an attachment tool 300-1 in a deployed position. 
However, various attachment tools of the present disclosure 
are not so limited. 

0047 FIG. 3C illustrates an embodiment of the present 
disclosure. FIG. 3C shows a view of arm 321-3, and in some 
embodiments can resemble attachment arm 321-2 or 321-1. 
In the embodiment shown in FIG. 3B, the shaft 323-3 of arm 
321-3 is connected to a hook 324-3. In various embodiments 
of the present disclosure, the hook 324-3 can accommodate, 
catch, latch onto, or hook a strut or a part of a stent, or a part 
of an object. 
0048. Various ends of arms 321-2 and 322-2 are contem 
plated in the present disclosure, and are not limited to the 
hook 324-3 as shown in 3C. In various embodiments, any 
method or means includes but is not limited to hooking, 
grasping, latching, catching, attaching and clasping onto an 
object. For example, the hook 324-3 can be replaced with an 
articulated clasp. In various embodiments, an arm of an 
attachment tool can include an adhesive to attach to an object. 
In various embodiments, an attachment tool can thread mate 
rial. Such as nylon, such that the material attaches to a stent or 
Some other object. In various embodiments, a magnetic tool 
can also act on an object and/or a stent. However, various 
embodiments of the present disclosure are not so limited. 
0049 FIG. 4A illustrates an embodiment of the present 
disclosure in a cut-away view. FIG. 4A shows a distal end of 
a stent capture device 400-1. In the embodiment shown in 
FIG. 4A, the distal end of the stent capture device 400-1 has 
been located proximal to a stent 450-1, both the distal end of 
the stent capture device 400-1 and the stent 450-1 are located 
within arterial walls 471-1 and 472-1. A balloon 410-1, 
attached to a shaft 403-1, is shown as inflated. An inflation 
lumen, not shown, can be located within the wails of a shaft 
403-1 to provide fluids to inflate the balloon 410-1. In various 
embodiments of the present disclosure, the distal end of the 
stent capture device 400-1 can be navigated to a location 
proximal to a stent 450-1 with an uninflated balloon, then 
when positioned, the balloon can be inflated. Balloons can be 
inflated to various diameters in different embodiments of the 
present disclosure. For example, an outer Surface of the bal 
loon 410-1 can be inflated to an outer diameter that is larger 
than an inner diameter of the arterial walls 471-1 and 472-1 
before the inflation of the balloon 410-1. The outer diameter 
of an inflated balloon being larger than the inner diameter of 
arterial walls, thus increasing the inner diameter of the arterial 
walls, can serve multiple purposes, including but not limited 
to anchoring and/or stabilizing the distal end of the stent 
capture device 400-1 and/or loosening the stent 450-1 from 
the arterials walls 471-1 and 472-1. In various embodiments 
of the present disclosure, the balloon 410-1 is made from 
non-compliant polymeric materials. 
0050. In various embodiments of the present disclosure, a 
balloon 410-1 can include a surface that defines a socket that 
is inwardly sloped toward a central lumen 420-1. This surface 
can be, in various embodiments, the surface of the balloon 
410-1 between an annularly shaped lip 490-1, or a plane 
formed by the annularly shaped lip 490-1, and a distal open 
ing 4.11-1 of the central lumen 420-1, or a plane formed by the 
distal opening 4.11-1 of the central lumen 420-1. In the 
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embodiment shown in FIG. 4A, the surface of the balloon 
410-1 is linear between the annularly shaped lip 490-1 and the 
distal opening 4.11-1 of the central lumen 420-1, however, 
various embodiments of the present disclosure are not so 
limited. In various embodiments of the present disclosure, 
this inwardly sloped Surface can correspond to the first tran 
sition section 104-1 or a second transition section 110-1 of the 
balloon 100 illustrated in FIG. 1A if the balloon 100 is par 
tially inverted or processed. 
0051. In various embodiments of the present disclosure, a 
balloon 410-1 can include a surface that defines a socket that 
is inwardly sloped toward a central lumen 420-1. This surface 
can be, in various embodiments, the surface of the balloon 
410-1 between an annul any shaped lip 490-1, or a plane 
formed by the annularly shaped lip 490-1, and a distal open 
ing 4.11-1 of the central lumen 420-1, or a plane formed by the 
distal opening 4.11-1 of the central lumen 420-1. In various 
embodiments of the present disclosure, this socket can be 
conically shaped between the annularly shaped lip 490-1 and 
the distal opening 4.11-1 of the central lumen 420-1, or the 
respective planes formed by each. 
0052. In various embodiments of the present disclosure, 
various parts and Sockets an have specific and/or relative 
dimensions. By way of example and not by way of limitation, 
the distance between a distal opening 4.11-1 of the central 
lumen 420-1 and an annularly shaped lip 490-1, or the dis 
tance between the corresponding planes formed by each, can 
be greater than or less than other dimensions of the stent 
capture device 400-1, including but not limited to an outer 
diameter of the balloon 410-1 when the balloon 410-1 is 
inflated, an inner diameter of the central lumen 420-1, an 
outer diameter of the shaft 403-1, a length of a surface of the 
balloon 410-1 when inflated, or a distance between tails of the 
balloon 410-1. Other dimensions identified herein, as well as 
dimensions not identified, can include relative dimension 
requirements with respect, to each other, such as a require 
ment that a diameter of an annularly shaped lip 490-1 of the 
balloon 410-1 when inflated be three times, greater than an 
outer diameter of the shaft 403-1. However, various embodi 
ments of the present disclosure are not so limited. 
0053 As shown in FIG.4A, a balloon tail 491-1 of balloon 
410-1 is contacting a surface of the shaft 403-1. The tall 
491-1, as well as other parts of the balloon 410-1, can be 
attached to the shaft 403-1 by thermal weld, adhesive, sol 
vent, and/or pressure, among others. The tail 491-1 can alter 
natively be attached to an inside surface of the central lumen 
420-1. The balloon 410-1 and/or the shaft 403-1 can be 
shaped, processed, or modified to make a smooth Surface 
transition from the balloon 410-1 to the shaft 403-1, including 
adding material and/or adding a fillet. Thus, in various 
embodiments, a seamless transition can be experienced by an 
object, such as a stent, moving through a socket formed by an 
inwardly sloped surface of the balloon 410-1 and into the 
central lumen 420-1. 

0054 FIG. 4B illustrates an embodiment of the present 
disclosure in a cut-away view. FIG. 4B shows a distal end of 
a stent capture device 400-2. In the embodiment shown in 
FIG.4B, continuing from the non-limiting example presented 
in relation to FIG. 4A, an attachment tool 430-2 can been 
introduced, and routed through a central lumen 420-2 and a 
distal opening 411-2 of a shaft 403-2. The attachment tool 
430-2 can be deployed and arms 431-2 and 432-2 can each 
hook stent struts 451-2 and 452-2, respectively. The attach 
ment tool illustrated in FIG. 4B can include embodiments of 
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the attachment tools illustrated in FIGS. 3A-3C, however, 
various embodiments of the present disclosure are not so 
limited. In various embodiments of the present disclosure, 
different attachment means can attach to a stent and/or other 
objects in different modes. By way of example and not by way 
of limitation, in the embodiment illustrated in FIG. 4B, the 
arms 431-2 and 432-2 of the attachment tool 430-2 can be 
moved between the stent 450-2 and the arterial walls 471-2 
and 472-2 by first deploying the arms 431-2 and 432-2, push 
ing the attachment tool 430-2 in the distal direction, and then 
pulling the attachment tool 430-2 in the proximal direction 
such that the hooks set in struts of the stent 450-2 from the 
outside of the stent. In various embodiments of the present 
disclosure, articulating clasping means can be provided on 
the ends of arms 431-2 and 432-2 and can attach to struts 
451-2 and 452-2 without dragging over the stent 450-2, or 
hooks orientated in a different way could be dragged along a 
inside surface 455-2 of the stent 450-2 to set in stent struts 
451-2 and 452-2 from the inside of the stent, as opposed to 
dragging along a outside Surface 456-2 of the stent, as 
explained above. These and other means and mechanisms are 
contemplated in the present disclosure for controlling and/or 
moving a stent, however, various embodiments of the present 
disclosure are not so limited. 

0055. The central lumen 420-2 of the stent capture device 
400-2 can serve multiple functions, including accommodat 
ing scopes, signal conductors, guide wires, tools, attachment 
tools, navigation tools, imaging tools, and nets, among other 
things. Moreover, the central lumen 420-2 can accommodate 
captured objects and tissues. For example, Stents can be 
drawn into the central lumen 420-2 for removal from the 
body. Also, the central lumen 420-2 can allow fluid flow 
within the shaft 403-2, including bodily fluids such as blood, 
which can be particularly useful for allowing blood to flow 
through an anatomical pathway even when a balloon is 
deployed in the pathway. This can be aided by porting in the 
shaft 403-2. However, various embodiments of the present 
disclosure are not so limited. 

0056 FIG. 4C illustrates an embodiment of the present 
disclosure in a cut-away view. FIG. 4C shows a distal end of 
a stent capture device 400-3. In the embodiment shown in 
FIG.4C, continuing from the non-limiting example presented 
in relation to FIG. 4B, the distance between the stent 450-3 
and distal end of stent capture device 400-3 can been closed, 
by either advancing the distal end of stent capture device 
400-3 toward the stent 450-3 or by pulling the stent 450-3 
toward and into the distal end of stent capture device 400-3 
with the attachment tool 430-3, or by a combination of the 
two, such that the stent 450-3 is drawn into a socket defined by 
a surface of the balloon 410-3. As illustrated in FIG. 4C, the 
outer diameter of the stent 450-3 can reduced as the stent 
450-3 is moved along a surface of the balloon 410-3. Thus, an 
outer profile. Such as the outer diameter of a stent, can be 
reduced by moving the stent along a surface, the Surface 
defining a socket inwardly sloped. Thus, the stent 450-3 can 
be reduced in diameter by moving the stent 450-3 through a 
socket defined by a surface of the balloon 410-3 causing 
relative movement between the stent and the socket. How 
ever, various embodiments of the present disclosure are not so 
limited. 

0057 This reduction in diameter can happen in a con 
trolled way or in a non-controlled fashion. By way of example 
and not by way of limitation, the struts of the stent 450-3 can 
compact uniformly, or the struts of stent 450-3 can compact in 
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a non-uniform manner. Moreover, the stent 450-3 can col 
lapse inward, where the stent 450-3 no longer resembles a 
circle or has outer curved surfaces, Furthermore, the stent 
450-3 can even break, including but not limited to strut frac 
ture, bending, unbraiding and/or unweaving. In any case, any 
reduction in any profile and/or dimension of the stent 450-3 is 
contemplated in the present disclosure, including breaking of 
the Stent 450-3. 

0058 FIG. 4D illustrates an embodiment of the present 
disclosure in a cut-away view. FIG. 4D shows a distal end of 
a stent capture device 400-4. In the embodiment shown in 
FIG. 4D, continuing from the non-limiting example pre 
sented in relation to FIG. 4C, a stent 450-4 can be drawn into 
a central lumen 420-4 of the stent capture device 400-4. By 
way of example and not by way of limitation, the stent 460-4 
can be pulled further into the stent capture device 400-4 by 
attachment tool 430-4. In various embodiments of the present 
disclosure, the stent 450-4 can be reduced in diameter by 
moving the stent 450-4 through a socket defined by a surface 
of the balloon 410-4. By way of example and not by way of 
limitation, the central lumen 420-4 can be defined by an inner 
surface 440-4 of the catheter shaft 403-4. In various embodi 
ments, the central lumen 420-4 can include a consistent inner 
diameter along its length, or its inner diameter can change 
along its length. Moreover, in various embodiments, the cen 
tral lumen 420-4 can contain coatings or materials different 
from materials of the shaft 403-4. 

0059 FIG. 4E illustrates an embodiment of the present 
disclosure in a cut-away view. FIG. 4E shows a distal end of 
a stent capture device 400-5. In the embodiment shown in 
FIG. 4E, continuing from the non-limiting example presented 
in relation to FIG. 4D, a stent 450-5 can be contained within 
the central lumen 420-5 of the stent capture device 400-5. In 
various embodiments, once the balloon 410-6 is deflated, but 
not necessarily limited to a deflated condition, the stent 450-5 
can be removed from a body by removing the stent capture 
device 400-5. 

0060 FIG. 4F illustrates an embodiment of the present 
disclosure in a cut-away view. FIG. 4F shows a distal end of 
a stent capture device 400-6. In the embodiment shown if 
FIG. 4F, continuing from the non-limiting example presented 
in relation to FIG. 4E, the balloon 410-6 is partially deflated. 
In various embodiments, the stent capture device 400-6 can 
have a smaller profile, including a Smaller outer diameter, 
after the balloon 410-6 has been deflated. However, various 
embodiments of the present disclosure are not so limited. In 
various embodiments of the present disclosure, a sheath on 
the shaft 403-6 can be slid over the balloon 410-6, which can 
reduce the profile of the balloon 410-6 and/or insulate the 
balloon 410-6. 

0061. As illustrated in FIGS. 4A-4E, the outer diameter of 
the inflated balloon 410 is greater than the outer diameter of 
the shaft 403. In some embodiments of the present disclosure, 
this can allow a stent capture device 400 to navigate through 
pathways that are narrower than the balloon 410 when 
inflated, Also, in various embodiments, once a balloon 410 is 
inflated, a stent capture device can capture a stent 450 that is 
larger in diameter than the shaft 403 by moving the stent 450 
into the central lumen 420-5, even though the stent 450 had a 
larger outer profile than the inner diameter of the central 
lumen 420-5, as illustrated in FIGS. 4A-4E. Moreover, in 
various embodiments, once the stent 450 has been partially or 
wholly contained within the stent capture device 400, the 
balloon 410 can be deflated and the stent capture device 400 
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and the stent 450 can be removed from the anatomical path 
way. By way of example and not by way of limitation, in 
deflating a balloon 410, a profile of a stent capture device 400 
can be decreased, allowing the stent capture device 400 to be 
withdrawn easily and removed from the body. However, vari 
ous embodiments of the present disclosure are not so limited. 
0062. In various embodiments of the present disclosure, 
components can be coated or treated to change the properties 
of the components. For example, a surface of a balloon can be 
coated to provide hydrophilic or hydrophobic properties. 
Also, components, such as a balloon, can be coated to alter the 
coefficient of friction between the surface of the balloon and 
another material. Also, components can be coated and/or 
processed to change the lubriciousness of the components. 
0063. In various embodiments of the present disclosure, a 
port can be made in a catheter shaft, the portallowing fluid to 
flow from the outside of the catheter shaft, through the port 
and into a lumen of the catheter. Referring to FIG. 4B, a port 
can be made in the shaft 403-2, proximal to the balloon 410-2, 
for example. Thus, in this embodiment, fluid, such as blood, 
can flow from the proximal side of the balloon 410-2, into the 
central lumen 420-2, and through the distal opening 411-2 of 
the central lumen 420-2. In this configuration, blood, and/or 
other fluids, can flow in the anatomical passageway even 
when the balloon 410-2 is inflated. However, various embodi 
ments of the present disclosure are not so limited. 
0064. Embodiments of the present disclosure can also 
include use of a sheath over a catheter shaft and over deploy 
able components, including an uninflated balloon. In various 
embodiments, a sheath slid over a balloon can reduce the 
profile of a balloon, force fluid out of the balloon, and insulate 
the balloon, among other things. 
0065 Various embodiments of the present disclosure 
include attaching a balloon tail to the inside of a lumen of a 
catheter, and thus attachment of balloons is not limited to 
outer surfaces of a catheter or catheter shaft. In various 
embodiments of the present disclosure, a Smoother transition 
between a catheter lumen and a surface of an inflated balloon 
defining a socket inwardly sloped toward the lumen can be 
formed, as compared to various embodiments where balloon 
tails are only attached to the outer surfaces of a catheter shaft. 
0066. Different embodiments of the present disclosure can 
include a deployable receiving Socket. A deployable receiv 
ing socket can include a balloon, but the present disclosure is 
not so limited. For example, the deployable receiving socket 
can include metal or polymer arms, each arm connected by 
mesh or other flexible material configuration and the proxi 
mal end of each arm can be attached to a catheter, the catheter 
including a lumen. The mesh could be mode from metal or 
polymers, and the flexible material can include but is not 
limited to a polymer sheet. By way of example and not by way 
of limitation, in an undeployed position, the polymer layer 
and/or mesh can be folded under and/or in-between the arms. 
In various embodiments, when in a deployed position, the 
arms can hinge at their proximal ends while the distal end of 
each arm projects outward, unfolding the mesh or polymer 
sheet between the arms and forming a receiving socket that is 
sloped inwardly towards a lumen of the catheter. As an 
example. FIG. 6 illustrates a balloon 635 mounted on a cath 
eter shaft 631, the balloon 635 deploying a receiving socket 
that comprises a plurality of arms 690 connected with flexible 
material 694, the flexible material 694 attached to the balloon 
635. 
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0067. In each of the embodiments illustrated in FIGS. 
4A-4F, the balloon 410 can be made and formed from differ 
ent materials and by different methods. In various embodi 
ments, the balloon 410 can be a polymeric material, and/or 
multiple polymeric materials. By way of example and not by 
way of limitation, the balloon 410 can be made from a non 
compliant polymeric material. By way of example and not by 
way of limitation, the balloon 410 can be made from a semi 
compliant polymeric material. By way of example and not by 
way of limitation, the balloon 410 can be made from a com 
pliant polymeric material. However, the present disclosure is 
not so limited. 

0068. The shape and configuration of the balloon 410 
illustrated in each of FIGS. 4A-4E does not demonstrate all 
shapes and configurations contemplated within the present 
disclosure. For example, a surface of the balloon could define 
a socket that has a curved shape. By way of example and not 
by way of limitation, a balloon on a catheter shaft can include 
a surface that defines a socket with a curved shape inwardly 
sloped toward alumen, wherein the curved shape resembles a 
power function, i.e. y X 2. Other shapes are also contem 
plated within the present disclosure. 
0069 FIG. 5A shows a block diagram of an embodiment 
of the present disclosure. FIG. 5A is a block diagram repre 
senting a method for capturing a stent. In block 510, the 
method includes inflating a balloon on a catheter. In various 
embodiments of the present disclosure, the balloon can be 
attached to a distal end of the catheter. The catheter can also 
be introduced into an anatomical passageway of a body. Such 
as an artery. The balloon can also be located proximal to an 
object in the body, including natural and/or artificial objects, 
such as a stent. A balloon inflated in connection with the 
method of block 510 can include an embodiment of a balloon 
from FIGS. 1A-1D, among others. In inflating the balloon, a 
surface of the balloon can define a socket that is inwardly 
sloped toward a lumen of the catheter. Inflating the balloon 
can also expand the inner diameter of the anatomical passage 
way by an outer Surface of the balloon contacting the inner 
walls of the anatomical passageway. However, various 
embodiments of the present disclosure are not so limited. 
0070. In block 520, the method includes engaging a stent 
with a socket defined by a surface of the balloon, the surface 
inwardly sloped toward a lumen of the catheter. In various 
embodiments of the present disclosure, engaging a stent with 
a socket can include pulling the Stent toward the inflated 
balloon and into the socket defined by a surface of the balloon. 
Engaging the stent with the Socket of the balloon can include 
pulling the stent toward the socket with a tool. Such as an 
attachment tool. However, various embodiments of the 
present disclosure are not so limited. 
0071. In block 530, the method includes retracting a por 
tion of the stent through the socket and into the lumen. In 
various embodiments of the present disclosure, retracting a 
portion of the stent through the Socket can include reducing a 
profile of the stent as the stent is moved through the socket 
defined by a surface of the balloon. In various embodiments, 
the stent can be retracted through the socket and into the 
lumen by using an attachment tool. Such as the embodiments 
shown in FIGS. 3A-3C. However, various embodiments of 
the present disclosure are not so limited. 
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0072 FIG. 6B shows a block diagram of an embodiment 
of the present disclosure. FIG. 5B is a block diagram repre 
senting a method for making a catheter. In block 550, the 
method includes forming a balloon. Forming a balloon can 
include blow molding a balloon, however the present disclo 
Sure is not so limited. 
0073. In block 560, the method includes inverting a por 
tion of the balloon. In various embodiments, inverting can 
include turning a portion of the balloon inside-out, such that 
a surface of the balloon that was an outside surface of the 
balloon becomes an outside surface. Embodiments of bal 
loons, before and after inversion, are shown in FIGS. 1A-1D, 
however, various embodiments of the present disclosure are 
not so limited. Inversion of a portion of the balloon can be 
done before the balloon is placed on the catheter, and/or after 
a portion of the balloon, Such as a tail section, has been 
attached or placed on a catheter shaft. However, the present 
disclosure is not so limited. 
(0074. In block 570, the method includes attaching the 
balloon to a catheter such that a surface of the balloon defines 
a socket that is inwardly sloped toward a lumen of the cath 
eter. The inwardly sloped socket, as discussed herein, can 
include configuring the balloon Such that the socket is coni 
cally shaped and the Surface transitions from an annularly 
shaped distal lip of the balloon to a distal opening of the 
lumen. Attaching can include placing a tail of the balloon over 
the catheter shaft, and/or fusing one or more tails of the 
balloon to the catheter or catheter shaft, such as by heat 
fusing, applying an adhesive agent, applying a solvent, or 
other means for attachment known in the art The balloon can 
be attached to the catheter such that a lumen of the catheter 
defines a passageway that is continuous with the Surface that 
defines the socket. However, various embodiments of the 
present disclosure are not so limited. 
0075. In various embodiments, the profile of the stent can 
include an outer diameter of the stent. In various embodi 
ments, a Surface of the balloon that defines the Socket can 
transition into the lumen of the catheter. Thus, a stent can be 
drawn, partially or wholly, into the lumen of the catheter. 
Once the stent is partially or wholly in the lumen, the catheter 
and the stent within the lumen can be removed from the body. 
However, various embodiments of the present disclosure are 
not so limited. 
0076 Although specific embodiments have been illus 
trated and described herein, it will be appreciated from this 
disclosure that any arrangement calculated to achieve the 
same techniques can be substituted for the specific embodi 
ments shown. This disclosure is intended to cover any and all 
adaptations or variations of various embodiments of the 
present disclosure. 
0077. It is to be understood that the above description has 
been made in an illustrative fashion, and not a restrictive one. 
Combination of the above embodiments, and other embodi 
ments not specifically described herein will be apparent upon 
reviewing the above description. 
0078. The scope of the various embodiments of the present 
disclosure includes any other applications in which the above 
structures and methods are used. Therefore, the scope of 
various embodiments of the present disclosure should be 
determined with reference to the appended claims, along with 
the full range of equivalents to which Such claims are entitled. 
0079. In the foregoing Detailed Description, various fea 
tures are grouped together in a single embodiment for the 
purpose of streamlining the disclosure. This method of dis 
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closure is not to be interpreted such that the embodiments of 
the present disclosure have to include more features than are 
expressly recited in each claim. 

1-19. (canceled) 
20. A device for removal of an object from within a body, 

comprising: 
an inwardly sloped receiving socket connected to a catheter 

shaft, the receiving socket comprising a plurality of 
arms, each arm having a proximal end and a distal end, 
the proximal end of each arm attached to the catheter, the 
distal end of each arm projects outward, each arm is 
moveable having a compressed position and an 
expanded position; 

a flexible polymer material connecting the plurality of 
arms, the catheter shaft having a distal end and a lumen 
with a distal end opening on the distal end of the catheter 
shaft, the lumen having an inner diameter profile at the 
distal end opening; and 

a suction force to move the object through the inwardly 
sloped receiving Socket and into the lumen. 

21. The device of claim 20, wherein the object having an 
outer profile, the outer profile being reduced distally of the 
distal end opening as the object engages the Surface of the 
deployed receiving Socket and moves through the deployed 
receiving Socket. 

22. The device of claim 20, further comprising a tool inde 
pendently moveable coaxially within the lumen. 

23. The device of claim 22, wherein the tool is comprised 
ofa tool shaft having a distal end and alumen with a distal end 
opening on the distal end of the tool shaft. 

24. The device of claim 23, wherein the tool further com 
prises at least one expandable arm attached to the distal end of 
the tool shaft. 
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25. The device of claim 24, wherein the tool is dimensioned 
to fit beyond the distal end opening of the catheter shaft 
thereby expanding the at least one arm of the tool. 

26. The device of claim 25, further comprising suctioning 
through the tool lumen. 

27. The device of claim 20, wherein the suction force draws 
blood within the lumen of the catheter shaft. 

29. The device of claim 20, wherein the object is a natural 
object. 

29. A system for removal of an object from within a body, 
comprising: 

an inwardly sloped receiving socket connected to a catheter 
shaft, the receiving Socket comprising a plurality of 
arms, each arm having a proximal end and a distal end, 
the proximal end of each arm attached to the catheter, the 
distal end of each arm projects outward, each arm is 
moveable having a compressed position and an 
expanded position; 

a flexible polymer material connecting the plurality of 
arms, the catheter shaft having a distal end and a lumen 
with a distal end opening on the distalend of the catheter 
shaft, the lumen having an inner diameter profile at the 
distal end opening; 

a pump to create a suction force to move the object through 
the inwardly sloped receiving socket and into the lumen; 
and 

a tool coaxially moveable within the catheter lumen, the 
tool sized to extend distally beyond a distal most end of 
the receiving socket for a selected distance, the tool 
having expandable arms attached to the distal end 
thereof. 


