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(57) ABSTRACT 

An example multi-lumen member forming dual inflation por 
tions of a catheter assembly for treating bifurcated vessels 
includes a main tube defining a main lumen and a main 
inflation portion. The member includes a side tube defining a 
side lumen and a side inflation portion, the side tube extend 
ing along at least a first length of the main tube. The member 
also includes a portion extending along the first length of the 
main tube and coupling the main tube to the side tube to form 
a dual lumen configuration. 

11 O 

34 

m 
242 

". 
132 

  



US 2009/0287.148A1 Nov. 19, 2009 Sheet 1 of 4 Patent Application Publication 

  



Patent Application Publication Nov. 19, 2009 Sheet 2 of 4 US 2009/0287.148A1 

O 
s 

s 
n 

O 
CN 
CN 

O 
CN 
w 

O 
O \s 

w 
OO & 
CN 
CN 

O 

n?) O 
CN 
N O O) 

CN O 
CD s O SN 
l v S 

? 
w 
n 
v 

O 
v 

CO O 
CN 
view 

O 
(d 

CD 

M S. CN S 
CN CN o v 
v N) 

CN O 
n 
O 



Patent Application Publication Nov. 19, 2009 Sheet 3 of 4 US 2009/0287.148A1 

N 
CN 
V N 

CN 
ver 

CN 
r 
ver 

O CN 
w r st 

N 
V d 
V CN v 

CN CN 
CN 

N OO - 
t 

CD CD 
L 

S w 
v CN O 

Sn N 
vine 



US 2009/0287.148A1 Nov. 19, 2009 Sheet 4 of 4 Patent Application Publication 

  



US 2009/0287.148 A1 

ONED INFLATION PORTIONS FOR 
BFURCATION CATHETER 

TECHNICAL FIELD 

0001. This disclosure relates to catheter systems and 
methods for treating vessel bifurcations. 

BACKGROUND 

0002 Catheters are used with stents and balloon inflatable 
structures to treat strictures, Stenoses, and narrowing in vari 
ous parts of the body. Various catheter designs have been 
developed for the dilatation of stenoses and to deliver and 
deploy stents at treatment sites within the body. 
0003 Stents are typically intraluminally placed by a cath 
eter within a vein, artery, or other tubular body organ for 
treating conditions such as, for example, occlusions, 
Stenoses, aneurysms, dissection, or weakened, diseased, or 
abnormally dilated vessel or vessel wall, by expanding the 
vessel or by reinforcing the vessel wall. Once delivered, the 
stents can be expanded using one or more inflation members 
Such as balloons. Stents can improve angioplasty results by 
preventing elastic recoil and remodeling of the vessel wall 
and treating dissections in blood vessel walls caused by bal 
loon angioplasty of coronary arteries. Stents can also be used 
as a drug delivery medium for treatment of damaged portions 
of a vessel. 
0004 While conventional stent technology is relatively 
well developed, stent technologies related to treatment of the 
region of a vessel bifurcation are still being developed. 

SUMMARY 

0005. The present disclosure relates generally to catheter 
assemblies for treatment of bifurcated lumens in a patient, 
Such as vessel bifurcations. 
0006. In one arrangement, a catheter assembly includes 
main and side balloons that are formed by joined tubes of a 
two-lumen member. The tubes of the member form a main 
tube and a side tube that are joined at a portion along at least 
a portion of their lengths. The side tube is separated from the 
main tube along a portion of the portion thereof, while the 
remaining portions of the side tube and main tube remain 
joined. In this configuration, the main and side balloons can 
be formed from the main and side tubes. 
0007. There is no requirement that an arrangement or 
method include all features characterized herein to obtain 
Some advantage according to this disclosure. 

DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a schematic side perspective view of an 
example two-lumen tube precursor for forming main and side 
balloons of a catheter assembly for treatment of a vessel 
bifurcation. 
0009 FIG. 2 is a schematic side perspective view of the 
two-lumen tube precursor of FIG. 1 with a portion of the side 
tube separated from a portion of the main tube. 
0010 FIG.3 is a schematic side view of the main and side 
tubes of FIG. 2 with inflation portions formed therein. 
0011 FIG. 4 is a schematic side perspective view of the 
two-lumen tube precursor of FIG. 2 with two example man 
drels inserted therein. 
0012 FIG. 5 is a schematic side view of the two-lumen 
tube precursor of FIG. 2 inserted into an example three-piece 
composite mold. 
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0013 FIG. 6 is a schematic cross-sectional side view of 
the distal end portion of the two-lumen tube precursor of FIG. 
2 inserted into a skive member. 
0014 FIG. 7 is a schematic side view of another example 
two-lumen tube precursor for forming main and side balloons 
of a catheter assembly for treatment of a vessel bifurcation. 
0015 FIG. 8 is a schematic side view of the two-lumen 
tube precursor of FIG. 7 with a portion of the side balloon 
separated from a portion of the main balloon. 
0016 FIG. 9 is a schematic side view of an example cath 
eter assembly for treatment of a vessel bifurcation in a posi 
tion prepared for treatment of a vessel bifurcation. 
0017 FIG. 10 is a schematic side view of the catheter 
assembly shown in FIG. 9 with the side and main balloons 
inflated and the stent expanded at the vessel bifurcation. 

DETAILED DESCRIPTION 

I. Overview 

0018. This disclosure relates to bifurcation treatment sys 
tems, catheter assemblies, and related methods of treating 
bifurcations in a patient’s body. The term bifurcation means a 
division location from one unit into two or more units. Gen 
erally, two types of bifurcations of a body organ include: 1) a 
main tubular member defining a main lumen and a branch 
tubular member defining a branch lumen that extends or 
branches off from the maintubular member, wherein the main 
and branch lumens are in fluid communication with each 
other; and 2) a primary or main member defining a primary or 
main lumen (also referred to as a parent lumen) that splits into 
first and second branch members defining first and second 
branch lumens. The term lumen means the cavity or bore of a 
tubular structure Such as a tubular organ (e.g., a blood vessel). 
0019. An example bifurcation is a vessel bifurcation that 
includes a continuous main vessel and a branch vessel, 
wherein the vessels define a main lumen and a branch lumen, 
respectively, that are in fluid communication with each other. 
Alternatively, a vessel bifurcation can include a parent vessel 
that divides into first and second branch vessels, wherein the 
vessels define a parent lumen and first and second branch 
lumens, respectively, which lumens are all in fluid commu 
nication with each other. 
0020 Example applications of the principles disclosed 
herein include cardiac, coronary, renal, peripheral vascular, 
gastrointestinal, pulmonary, urinary, and neurovascular sys 
tems. The catheter assemblies, systems and methods dis 
closed herein can be used for locating a branch vessel of the 
vessel bifurcation and for placement of a stent relative to the 
vessel bifurcation for treatment of the vessel bifurcation. 
0021. The example catheter assemblies disclosed herein 
include, at a distal end portion thereof, a main catheter branch 
and a side catheter branch. The side catheter branch typically 
includes a side guidewire housing that defines a side 
guidewire lumen. A distal end portion of the side catheter 
branch is configured to extend into a branch vessel at a vessel 
bifurcation. The side catheter branch is used to align features 
of a stent carried by the proximal end portion of the vessel 
bifurcation treatment system with an ostium (also referred to 
as a branch vessel opening) into the branch vessel. 
0022. The main catheter branch includes a catheter shaft 
having a distal end portion. A main balloon and a side balloon 
(sometimes referred to as main and side inflation portions) are 
positioned at the distal end portion of the catheter shaft. A 
main catheter branch includes a main guidewire housing that 
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defines a main guidewire lumen. A distal waist portion of the 
main balloon is operably mounted to the main guidewire 
housing. A proximal waist portion of the main balloon is 
operably mounted to the distal end portion of the catheter 
shaft. 
0023 The side balloon is positioned on a side inflation 
member that extends generally in parallel with the main bal 
loon. The side inflation member defines a side inflation 
lumen. The side inflation member includes proximal and 
distal segments that are connected in fluid communication 
with the side balloon. The distal and proximal segments of the 
side inflation member can alternatively be considered elon 
gate waist portions of the side balloon that extend in the distal 
and proximal directions, respectively. 
0024. The waist portion of a balloon is typically at one of 
the opposing ends of the balloon. The waist portion is used to 
secure or otherwise mount the balloon to a mounting Surface, 
Such as the outer Surface of a shaft. Some example mounting 
surfaces for the waist portions of a main balloon are the outer 
surface of a distal end portion of a catheter shaft and the outer 
Surface of a main guidewire housing. The waist portion is 
typically configured to not expand in size when the balloon is 
inflated with inflation fluid. In many instances a balloon is 
formed by molding from a length of tubular structure (e.g., a 
polymeric catheter shaft). The portions of the tubular struc 
ture extending on opposite sides of the molded balloon can be 
considered waist portions of the balloon regardless of the 
length of the waist portions. 

II. The Example Illustrated in FIGS. 1-6 
0025 Referring now to FIGS. 1-3, an example two-lumen 
balloon system 110 is shown. The two-lumen balloon system 
110 includes a main tube 124 and a side tube 126. 
0026. In the example shown, the main tube 124 and the 
side tube 126 are formed of a single two-lumen tube precursor 
140 (sometimes referred to herein as a “multi-lumen mem 
ber'). The precursor 140 is an integrated structure that defines 
two lumens and from which at least two inflation portions are 
formed. For example, the main tube 124 of precursor 140 is 
used to form a main balloon and associated waist portions for 
a catheter assembly, and the side tube 126 is used to form a 
side balloon and associated waist portions for the catheter 
assembly. 
0027. In the arrangement show, the main tube 124 is larger 
in cross-sectional area and defines a larger main inflation 
lumen 132, and the side tube 126 is smaller in cross-sectional 
area and defines a smaller side inflation lumen 134. In one 
example, a largest main inner dimension MID for the main 
inflation lumen 132 is preferably 0.39 to 0.64 mm, more 
preferably 0.49 to 0.54 mm, and most preferably 0.52 mm, 
and a largest main outer dimension MOD for the main tube 
124 is preferably 0.75 to 1.00 mm, more preferably 0.85 to 
0.90 mm, and most preferably 0.88 mm. A largest side inner 
dimension SID for the side inflation lumen 134 is preferably 
0.25 to 0.60 mm, more preferably 0.35 to 0.50 mm, and most 
preferably 0.40 mm, and the side largest outer dimension 
SOD for the side tube 126 is preferably 0.60 to 0.90mm, more 
preferably 0.70 to 0.80 mm, and most preferably 0.73 mm. In 
alternative embodiments, other dimensions can be used. 
0028. The main tube 124 and the side tube 126 of the 
precursor 140 are joined at a continuous portion 142 extend 
ing along at least a portion of the length of the main and side 
tubes 124, 126. The portion 142 is located at the surface at 
which the main tube 124 is connected to the side tube 126. 
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The portion 142 can extend longitudinally along an entire 
portion of the main and side tubes 124, 126, or only along a 
portion of the main and side tubes 124, 126. 
0029. In the example shown, the main tube 124 and the 
side tube 126 of the precursor 140 form two generally circular 
shapes that are connected at the portion 142. In one example, 
the main and side tubes 124, 126 form a dual lumen configu 
ration. The configuration can, in embodiments, have a gener 
ally two lumen waisted shape or a generally figure eight (“8”) 
cross-section. Other configurations, such as a generally round 
or oval cross-section for the precursor 140, can also be used. 
0030. In one example, the main tube 124 and the side tube 
126 are joined as the precursor 140 is manufactured, as 
described below. In another example, the main tube 124 and 
the side tube 126 can be made separately, and are then be 
joined using an adhesive or other coupling process. 
0031. In example embodiments, the portion 142 is inte 
grally formed with the main and side tubes 124,126 such that 
the portion 142 is continuously coupled to the main and side 
tubes 124, 126. For example, the two-lumen tube precursor 
140 can be extruded, so that the main tube 124 and the side 
tube 126 of the precursor 140 form a single integrated unit. In 
other examples, the main and side tubes 124, 126 are formed 
separately and coupled (e.g., by welding or other techniques) 
to one another along a continuous length to form the portion 
142. 
0032. In one arrangement, the precursor 140 is formed by 
extrusion of a highly crystalline polymeric material Such as 
Nylon 12 or PEBAX(R). In some alternatives, a multi-layered 
tube including multiple materials can be used. Other materi 
als, such as those listed below, and methods can also be used 
to form the two-lumen tube precursor 140 by, for example, 
including varying ratios of materials depending on material 
combination and performance requirements. 
0033. As shown in FIG. 2, a distal portion 127 of the side 
tube 126 can be separated from a distal portion 125 of the 
main tube 124. This separation can be realized prior to the 
two-lumen tube precursor 140 being molded to form the 
inflation portions (e.g., inflation portions 224, 226) of the 
main tube 124 and the side tube 126. 
0034) For example, the distal portion 127 of the side tube 
126 is separated from the distal portion 125 of the main tube 
124 by breaking, cutting, or otherwise severing a portion of 
the portion 142 formed between the main tube 124 and the 
side tube 126. In some arrangements, the portion 142 can be 
severed by cutting the portion 142 using a mechanical device 
such as a knife or a laser (e.g., an ultraviolet “UV ablation 
laser). 
0035. In this manner, a length P1 of the distal portion 127 
of the side tube 126 and a length P2 of the distal portion 125 
of the main tube 124 can be tailored to specific applications. 
In one example, the lengths P1 and P2 are greater than that 
needed for use and can be trimmed during assembly. For 
example, the lengths P1 and P2 can be greater than 5 or 6 
inches and can be trimmed to a desired length. 
0036. The lengths P1, P2 of the main and side tubes 124, 
126 can be modified by cutting one or both of the tubes 124, 
126 to the desired length. In certain arrangements, the length 
P1 of the distal portion 127 of the side balloon is increased to 
provide reduced distal crimped profiles and pre-dilation capa 
bilities. Such an arrangement also allows for enhanced side 
branch alignment prior to complete main branch or ostial 
stent deployment. Shorter lengths P1 also contribute to 
decreased distal crimped profiles. 
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0037. A distal waist 129 of the distal portion 127 of the 
side tube 126 can be allowed to remain free, as shown in 
FIGS. 1-3, or can be attached to a distal tip of the catheter 
system, as shown in FIGS. 7 and 8, described below. 
0038 Referring now to FIGS. 4-6, mandrels 310,315 can 
be heated to generally form the inflation portions 224, 226 of 
the main and side tubes 124, 126, respectively. Once formed, 
the mandrels 310, 315 are removed, and the main and side 
tubes 124, 126 of the precursor 140 are placed into a three 
piece composite mold 320, as shown in FIG. 5. In one 
example, the mold 320 is a three-piece mold such as that 
shown herein. In other embodiments, the mold 320 can be a 
two-piece “claim shell type mold. Other configurations are 
possible. 
0039. The inflation portions 224, 226 of the main and side 
tubes 124, 126 are then inflated, and the main and side tubes 
124, 126 are stretched by exerting forces in the X, Y, and Z 
directions. The mold 320 can also be heated prior to and/or 
during inflation of the inflation portions 224, 226. Finally, the 
main and side tubes 124,126 are removed from the mold 320. 
0040. In the arrangement shown, the mold 320 forms a 
main balloon cavity 322 for forming inflation portion 224, 
and a side balloon cavity 324 for forming inflation portion 
226. The shapes of the main and side balloon cavities 322,324 
can be modified to modify the resulting shapes of the inflation 
portions 224, 226. For example, the shape of the side balloon 
cavity 324 can be modified, as well as its position relative to 
the main balloon cavity 322, to change the shape and position 
of inflation portion 226 relative to inflation portion 224. 
0041 Referring to FIG. 6, the distal waist 129 of the side 
tube 126 is further tapered using a skive member 500 includ 
ing a mandrel 530 positioned in the side tube 126, and a 
second member 510 including a tapering aperture 520 formed 
therein. The distal waist 129 is pulled through the tapering 
aperture 520 of the second member 510 to further taper the 
distal waist 129, and a holding member 515 is attached to the 
distal waist 129. In example embodiments, the tapering aper 
ture 520 can be heated to soften the material. 
0042. Once the formation of the inflation portions 224, 
226 of the tubes 124, 126 are complete, the main and side 
tubes 124, 126 are bonded to the catheter shaft (e.g., catheter 
distal portion 30 of shaft 20). Since the main and side tubes 
124, 126 are already coupled to each other at proximal end 
123, it is not necessary to bond the main and side tubes 124, 
126. In this manner, less bonding is required to couple the 
balloon system 110 to the catheter shaft, and a more robust 
connection between the main and side tubes 124, 126 and the 
catheter shaft is accomplished. 
0043. In the arrangement shown, the main lumen 132 and 
the side lumen 134 are in fluid communication through a port 
242 (see FIG. 3) formed therebetween. In this manner, fluid is 
delivered through the main lumen 132 and the side lumen 134 
to inflate inflation portions 224, 226 of the main and side 
tubes 124, 126, respectively. 
0044. In one example, an distal end 228 of the distal waist 
129 of the side tube 126 includes an elastomeric sealable 
bushing 229. The bushing 229 seals the side inflation lumen 
134 with respect to a branch vessel guidewire (e.g., guidewire 
60) extending through the side tube 126. In some arrange 
ments, another bushing 231 is located downstream of the port 
242 to seal the other end of the side inflation lumen 134. With 
the branch vessel guidewire in place through the side tube 
126, bushings 229, 231 seal against the guidewire to allow the 
inflation portion 226 of the side tube 126 to be inflated. Once 
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the guidewire is removed from the bushings 229, 231 (e.g., 
during removal), the seals between one or both of the bush 
ings 229, 231 and the guidewire is broken to allow the side 
tube 126 to deflate by releasing the stored inflation fluid into 
the vessel. 

0045 Alternative designs are possible. For example, in 
one arrangement, the main and side inflation lumens 132, 134 
are separate, and fluid is delivered separately through infla 
tion lumens 132, 134 to inflatable portions 224, 226. In yet 
another arrangement, the distal end 228 of the side tube 126 is 
plugged, or attached to the distal tip of the catheter system 
(see FIGS. 7 and 8). 

III. The Example Illustrated in FIGS. 7 and 8 

0046 Referring now to FIGS. 7 and 8, another example 
two-lumen tube precursor 440 is shown including the main 
and side tubes 124, 126. For precursor 440, the portion 142 
formed between the main and side tubes 124, 126 is severed 
at a midportion 442 between the main and side tubes 124,126, 
so that the distal portion 127 of the side tube 126 remains 
attached to the main tube 124 through the portion 142. The 
inflation portions 224, 226 of the main and side tubes 124,126 
can then be formed in the tube precursor 440 in a manner 
similar to that described above. 

IV. An Example Catheter Assembly and Method of Use 

0047. An example catheter assembly 10 is shown sche 
matically with reference to FIGS. 9 and 10. The catheter 
assembly 10 is configured for treatment of a vessel bifurca 
tion, such as a vessel bifurcation80. The catheter assembly 10 
includes a main catheter branch 12. The main catheter branch 
12 includes a catheter shaft 20 having a distal end portion 30. 
The catheter shaft 20 defines a main inflation lumen, and 
includes a main guidewire housing 22 defining a main 
guidewire lumen (not shown). 
0048. The assembly 10 also includes a stent 16 surround 
ing the balloon system 110 shown in FIGS. 1-3. The balloon 
system 110 is coupled to the distal end portion 30 of the 
catheter shaft 20. When uninflated, as shown in FIG. 9, the 
inflation portions 224, 226 of the main and side lumens 124, 
126 maintain a generally collapsed profile. When inflated, as 
shown in FIG. 10, the inflation portions 224, 226 of the main 
and side lumens 124, 126 extend radially outward relative to 
the longitudinal axis of the assembly 10. 
0049. The catheter assembly 10 can be used for treatment 
of the vessel bifurcation 80. Typically, a main vessel 
guidewire 62 is inserted into a main vessel 82 of the vessel 
bifurcation 80 to a point distal of the vessel bifurcation 80. A 
branch vessel guidewire 60 is advanced to the vessel bifurca 
tion 80 and inserted through an ostium or opening 86 of a 
branch vessel 84. The catheter assembly 10 is advanced over 
the guidewires 60, 62 to the vessel bifurcation. The catheter 
assembly 10 is then advanced further distally until the distal 
waist 129 of the distal portion 127 of the side tube 126 is 
positioned within the branch vessel 84. 
0050. After proper positioning of the catheter assembly 10 

is confirmed (using for example, a marker system as 
described below), the main and side inflation portions 224, 
226 are inflated. Typically, inflation of the side inflation por 
tion 226 can also result in expansion of a lateral branch 
expandable structure 55 Surrounding a lateral branch opening 
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of the stent 16. The expanded expandable structure 55 can 
extend through the ostium 86 and at least partially into the 
branch vessel 84. 

0051. The particular method steps described above can be 
altered in other example treatment methods. For example, one 
of the guidewires 60, 62 can be advanced with the catheter 
assembly 10 to the vessel bifurcation 80. In another example, 
the inflation portions 224, 226 can be inflated sequentially, 
rather than simultaneously, for purposes of for example, 
improving alignment of the expandable structure 55 with the 
ostium 86 into the branch vessel 84. 
0052 A marker system can be used to help confirm proper 
radial and axial alignment of the expandable structure 55 of 
the stent 16 relative to the ostium 86 into the branch vessel 84. 
For example, the catheter assembly 10 can include marker 
material that is visible under X-ray or in fluoroscopy proce 
dures. Any features of the assembly 10 that include marker 
material are more easily identified and distinguished under 
X-ray or in fluoroscopy procedures. Some example marker 
materials include gold, platinum and tungsten. In one 
embodiment, the marker material can be included in a band 
structure that is secured to one or more structures of the 
catheter assembly 10. In other embodiments, the marker 
material is part of the material composition of portions of the 
catheter assembly 10. Viewability of features of the catheter 
assembly 10 under X-ray or fluoroscopy can assist the phy 
sician operating the assembly 10 to more easily adjust a 
position of the assembly 10 relative to the vessel bifurcation 
80. Example markers and marker materials suitable for use 
with the assembly 10 are described in U.S. Pat. No. 6,692.483 
to Vardi, et al., and co-pending U.S. Provisional Patent Appli 
cation Ser. No. 60/776,149, filed on Feb. 22, 2006, and titled 
MARKERARRANGEMENT FORBIFURCATION CATH 
ETER, which patent matters are incorporated herein by ref 
CCC. 

0053 Alternative catheter assemblies to those described 
above are configured for use with Stents having self-expand 
ing features. Self-expanding stents and self-expanding fea 
tures of a stent typically do not require the use of an inflatable 
member Such as a balloon to expand the sent or stent feature. 
Typically, self-expanding stents, such as those stents 
described in U.S. Published Patent Application No. 2004/ 
0.176837, are held in a constricted state using a sheath that fits 
over the stent. In the constricted state, the stent is able to 
navigate through a body lumen to the treatment site. Once the 
stent and sheath are positioned at the treatment side, the 
sheath is retracted proximally to release the stent for expan 
sion of the stent into a radially expanded State. 
0054. A wide variety of stents, catheters, and guidewire 
configurations can be used with the catheter assembly 
embodiments of the present disclosure. The inventive prin 
ciples disclosed herein should not be limited to any particular 
design or configuration. Some example stents that can be used 
with the catheter assemblies disclosed hereincan be found in, 
for example, U.S. Pat. Nos. 6,210,429, 6,325,826 and 6,706, 
062 to Vardiet al., co-pending U.S. patent application Ser. No. 
10/644.550, filed on Aug. 21, 2003, and titled STENT WITH 
A PROTRUDING BRANCH PORTION FOR BIFUR 
CATED VESSELS, and U.S. Published Patent Application 
No. 2004/O176837 titled SELF-EXPANDING STENT AND 
CATHETER ASSEMBLY AND METHOD FOR TREAT 
ING BIFURCATIONS, the entire contents of which are 
incorporated herein by reference. In general, the aforemen 
tioned stents include a lateral branch opening located 
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between distal and proximal open ends of the stent. The 
lateral branch opening defines a path between an inner lumen 
of the stent and an area outside of the stent. The stent lateral 
branch opening is distinct from the cell openings defined 
between strut structures from which the stent sidewall is 
constructed. In some stents, the lateral branch opening can be 
surrounded by expandable structure. The expandable struc 
ture can be configured to extend radially into the branch 
lumen of the bifurcation upon expansion of, for example, an 
inflatable portion of the bifurcation treatment system. Typi 
cally, the stent is expanded after being positioned in the main 
lumen with the lateral branch opening aligned with an open 
ing into the branch lumen. Alignment of the lateral branch 
opening with the opening into the branchlumen includes both 
radial and axial alignment. The stent, including the expand 
able structure Surrounding the lateral branch opening, can be 
expanded with a single expansion or multiple expansions 
using one or more inflatable members. 
0055. A variety of alternative materials can be used for the 
catheter assembly 10. For example, the main and side lumens 
124,126 can be made of any suitable balloon material includ 
ing compliant and non-compliant materials and combinations 
thereof. Some example materials for the balloons and cath 
eters disclosed herein include thermoplastic polymers, poly 
ethylene (high density, low density, intermediate density, lin 
ear low density), various co-polymers and blends of 
polyethylene, ionomers, polyesters, polycarbonates, polya 
mides, poly-vinyl chloride, acrylonitrile-butadiene-styrene 
copolymers, polyether-polyester copolymers, and polyether 
polyamide copolymers. One suitable material is Surlyn R, a 
copolymer polyolefin material (DuPont de Nemours, Wilm 
ington, Del.). Still further suitable materials include thermo 
plastic polymers and thermoset polymeric materials, poly 
(ethylene terephthalate) (commonly referred to as PET), 
thermoplastic polyamide, polyphenylene Sulfides, polypro 
pylene. Some other example materials include polyurethanes 
and block copolymers, such as polyamide-polyether block 
copolymers or amide-tetramethylene glycol copolymers. 
Additional examples include the PEBAX(R) (a polyamide/ 
polyether/polyester block copolymer) family of polymers, 
e.g., PEBAX(R) 70D, 72D, 2533,5533, 6333, 7033, or 7233 
(available from Arkema, Philadelphia, Pa.). Other examples 
include nylons, such as aliphatic nylons, for example, Vesta 
mid L2101 IF, Nylon 11 (Arkema), Nylon 6 (Honeywell), 
Nylon 6/10(BASF), Nylon 6/12 (Ashley Polymers), or Nylon 
12. Additional examples of nylons include aromatic nylons, 
such as Grivory (EMS) and Nylon MXD-6. Other nylons 
and/or combinations of nylons can also be used. Still further 
examples include polybutylene terephthalate (PBT), such as 
CELANEX(R) (available from Ticona, Summit, N.J.), polyes 
ter/ether block copolymers such as ARNITEL(R) (available 
from DSM, Erionspilla, Ind.), e.g., ARNITEL(R) EM740, aro 
matic amides such as Trogamid (PA6-3-T, Degussa), and 
thermoplastic elastomers such as HYTREL(R) (Dupont de 
Nemours, Wilmington, Del.). In some embodiments, the 
PEBAX(R), HYTREL(R), and ARNITEL(R) materials have a 
Shore D hardness of about 45 D to about 82 D. The balloon 
materials can be used pure or as blends. For example, a blend 
may include a PBT and one or more PBT thermoplastic 
elastomers, such as RITEFLEXOR) (available from Ticona), 
ARNITEL(R), or HYTREL(R), or polyethylene terephthalate 
(PET) and a thermoplastic elastomer, such as a PBT thermo 
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plastic elastomer. Additional examples of balloon material 
can be found in U.S. Pat. No. 6,146.356, which is incorpo 
rated herein by reference. 

V. Conclusion 

0056. As described herein, a multi-lumen member form 
ing dual inflation portions of a catheter assembly for treating 
bifurcated vessels includes a main tube defining a main lumen 
and a main inflation portion, and a side tube defining a side 
lumen and a side inflation portion, the side tube extending 
along at least a first length of the main tube. The member also 
includes a portion extending along the first length of the main 
tube and coupling the main tube to the side tube to form a dual 
lumen configuration. 
0057. In another arrangement, a dual balloon system for a 
catheter assembly for deployment in a bifurcated vessel 
includes a main tube defining a main lumen and a main 
inflation portion, and a side tube defining a side lumen and a 
side inflation portion, the side tube extending along the main 
tube. The system also includes a portion coupling the main 
tube to the side tube to form a dual lumen configuration, 
wherein a distal portion of the portion is severed to separate a 
distal length of the side tube from the main tube. 
0058. In yet another arrangement, a method of forming a 
dual balloon system for a catheter assembly for deployment in 
a bifurcated vessel includes: extruding a multi-lumen mem 
ber including a main tube and a side tube that are joined at a 
portion to form an integrated unit, the main tube defining a 
main lumen, and the side tube defining a side lumen; separat 
ing a distal portion of the side tube from the main tube at the 
portion; forming a main inflation portion in the main tube; and 
forming a side inflation portion in the side tube. 
0059. It is noted that not all of the features characterized 
herein need to be incorporated within a given arrangement, 
for the arrangement to include improvements according to the 
present disclosure. 
What is claimed is: 
1. A multi-lumen member forming dual inflation portions 

of a catheter assembly for treating bifurcated vessels, the 
member comprising: 

(a) a main tube defining a main lumen and a main inflation 
portion; 

(b) a side tube defining a side lumen and a side inflation 
portion, the side tube extending along at least a first 
length of the main tube; and 

(c) a portion extending along the first length of the main 
tube and coupling the main tube to the side tube to form 
a dual lumen configuration. 

2. The multi-lumen member of claim 1, wherein the main 
tube and the side tube are extruded to form an integrated unit. 

3. The multi-lumen member of claim 2, wherein the multi 
lumen member comprises a polymeric material. 

4. The multi-lumen member of claim 1, wherein a distal 
portion of the side tube is separated from the main tube at the 
portion. 

5. The multi-lumen member of claim 4, wherein a distal 
end of the distal portion of the side tube is a free end. 

6. The multi-lumen member of claim 5, further compris 
1ng: 

(d) a bushing coupled to the distal portion of the side tube, 
the bushing being configured to seal with respect to a 
guidewire extending through the side tube and the bush 
1ng. 
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7. A dual balloon system for a catheter assembly for 
deployment in a bifurcated vessel, the system comprising: 

(a) a main tube defining a main lumen and a main inflation 
portion; 

(b) a side tube defining a side lumen and a side inflation 
portion, the side tube extending along the main tube; and 

(c) a portion coupling the main tube to the side tube to form 
a dual lumen configuration, wherein a distal portion of 
the portion is severed to separate a distal length of the 
side tube from the main tube. 

8. The system of claim 7, wherein the system is coupled to 
the catheter assembly so that the main inflation portion is 
positioned to expand a stent carried by the catheter system, 
and wherein the side inflation portion is positioned to expand 
an expandable structure of the stent. 

9. The system of claim 7, wherein the main tube, the side 
tube, and the portion are extruded. 

10. The system of claim 9, wherein the system comprises a 
polymeric material. 

11. The system of claim 7, wherein a distal end of the distal 
length of the side tube is a free end. 

12. The system of claim 11, further comprising: 
(d) a bushing coupled to the free end of the distal length of 

the side tube, the bushing being configured to seal with 
respect to a guidewire of the catheter assembly that 
extends through the side tube and the bushing. 

13. A method of forming a dual balloon system for a 
catheter assembly for deployment in a bifurcated vessel, the 
method comprising: 

(a) extruding a multi-lumen member including a main tube 
and a side tube that are joined at a portion to form an 
integrated unit, the main tube defining a main lumen, and 
the side tube defining a side lumen; 

(b) separating a distal portion of the side tube from the main 
tube at the portion; 

(c) forming a main inflation portion in the main tube; and 
(d) forming a side inflation portion in the side tube. 
14. The method of claim 13, wherein (c) forming the main 

inflation portion and (d) forming the side inflation portion 
further comprises: 

(i) introducing a first mandrel into the main tube, and a 
second mandrel into the second tube; and 

(ii) heating the main tube and the side tube. 
15. The method of claim 14, wherein (c) forming the main 

inflation portion and (d) forming the side inflation portion 
further comprises: 

(iii) placing the multi-lumen member into a mold; 
(iv) inflating the main inflation portion and the side infla 

tion portion; 
and 

(v) stretching the multi-lumen member. 
16. The method of claim 13, wherein (c) forming the main 

inflation portion and (d) forming the side inflation portion 
further comprises: 

(i) placing the multi-lumen member into a mold; 
(ii) inflating the main inflation portion and the side inflation 

portion; 
and 

(iii) stretching the multi-lumen member. 
17. The method of claim 13, wherein a distal end of the 

distal portion of the side tube is a free end. 
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18. The system of claim 17, further comprising: 
(e) coupling a bushing to the free end of the distal portion 
of the side tube, the bushing being configured to seal 
with respect to a guidewire of the catheter assembly that 
extends through the side tube and the bushing. 

19. The method of claim 13, wherein (a) extruding the 
multi-lumen member further comprises extruding the multi 
lumen member using a polymeric material. 
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20. The method of claim 13, further comprising: 
(e) coupling the dual balloon system to the catheter assem 

bly so that the main inflation portion is positioned to 
expand a stent carried by the catheter system, and the 
side inflation portion is positioned to expand an expand 
able structure of the stent. 

c c c c c 


