Office de la Propriete Canadian CA 2710831 A1 2009/0/7/09

Intellectuelle Intellectual Property
du Canada Office (21) 2 71 0 831
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépbt PCT/PCT Filing Date: 2008/12/18 (51) Cl.Int./Int.Cl. A671B 17/22(2006.01),
(87) Date publication PCT/PCT Publication Date: 2009/07/09 AGTM 25/10(2006.01)

. . : _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2010/06/25 WILSON-COOK MEDICAL. INC. US

(86) N° demande PCT/PCT Application No.: US 2008/087456

(72) Inventeur/Inventor:
(87) N publication PCT/PCT Publication No.: 2009/085971 GAYZIK. CAROLINE M., US
(30) Priornte/Priority: 200//12/27 (US61/016,976) (74) Agent: CASSAN MACLEAN

(54) Titre : BALLONNET D'EXTRACTION EN DEUX PARTIES
54) Title: TWO-PART EXTRACTION BALLOON

42 48

(57) Abrégée/Abstract:
A two-part extraction balloon and method of use is provided. The balloon catheter comprises a first balloon and a second balloon
attached to an elongate catheter shaft near the distal end thereof. The first balloon has an inflated diameter that is larger than the

SRR VNEEEN
R 5. sas ALy
O
A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2710831 A1 2009/0/7/09

en 2 710 831
13) A1

(57) Abrege(suite)/Abstract(continued):

Inflated diameter of the second balloon, and Iin particular has an inflated working diameter range that is greater than the inflated
working diameter range of the second balloon. Each of the balloons comprises an elastic or compliant material, and is separately
Inflatable via one of two Inflation lumens extending through the catheter shaft. The larger first balloon Is configured to engage and
sweep calcull or debris through a relatively large bodily lumen, duct or passageway, whereas the smaller second balloon Is
configured to engage and sweep calcull or debris through a relatively small bodily lumen, duct or passageway.



CA 02710831 2010-06-25

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
9 July 2009 (09.07.2009)

(51) International Patent Classification:
A61IB 17/22 (2006.01) AGIM 25/10 (2006.01)

(21) International Application Number:
PCT/US2008/087456

(22) International Filing Date:
18 December 2008 (18.12.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

61/016,976 27 December 2007 (27.12.2007) US

(71) Applicant (for all designated States except US): WIL-
SON-COOK MEDICAL INC. [US/US]; PO.Box 27115-
4191, 4900 Bethania Station Road, Winston-salem, NC
27105-4191 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): GAYZIK, Caroline,
M. [US/US]; 3549 Summerfield Lane, Winston-Salem,
North Carolina 27104 (US).

(54) Title: TWO-PART EXTRACTION BALLOON

42 48

97085971 A1 NN}V Y D0 A R AR AR A

(10) International Publication Number

WO 2009/085971 Al

(74) Agent: MILZ, Michael, E.; Brinks Hoffer Gilson & Li-
one, P.O. Box 10087, Chicago, IL 60610 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EL,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
7ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, I,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CFE, CG,
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

(57) Abstract: A two-part extraction balloon and method of use is provided. The balloon catheter comprises a first balloon and a
second balloon attached to an elongate catheter shaft near the distal end thereof. The first balloon has an inflated diameter that is
larger than the inflated diameter of the second balloon, and in particular has an inflated working diameter range that is greater than

& the inflated working diameter range of the second balloon. Each of the balloons comprises an elastic or compliant material, and is

WO 20

separately inflatable via one of two inflation lumens extending through the catheter shaft. The larger first balloon is configured to
engage and sweep calculi or debris through a relatively large bodily lumen, duct or passageway, whereas the smaller second balloon
is configured to engage and sweep calculi or debris through a relatively small bodily lumen, duct or passageway.
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TWO-PART EXTRACTION BALLOON

CROSS-REFERNCE TO RELATED APPLICATIONS

[001] This application claims the benefit of U.S. Provisional Application Serial
No. 60/016,976, filed December 27, 2007, entitled “Two-Part Extraction Balloon”, the

entire contents of which are hereby incorporated by reference.

TECHNICAL FIELD

[002] The present invention relates to medical devices, and in particular balloon

catheters useful in-performing extraction procedures within a mammalian patient.

BACKGROUND OF THE INVENTION

[003] Balloon catheters are used in a variety of medical procedures. For
example, certain types of balloon catheters are used to dilate strictures or deploy stents
within a duct of the patient. These types of balloon catheters typically utilize a non-
compliant bailloon material that is configured to be inflated to a predetermined diameter.
Inflation fluid is delivered to the interior of the balloon under a relatively high pressure,
thereby éllowing the balloon to compress the stricture or deploy the stent.

[004] Other types of balloon catheters utilize a compliant balloon material.
Compliant balloon catheters are often used to extract material from the duct of a patient.
For example, compliant balloons are often used to sweep stones or other debris out of
the common bile duct and into the duodenum, where it can pass out of the body
naturally. Compliant balloons are relatively flexible to allow the balloon to conform to
the size and shape of the duct in which the extraction procedure is being performed.

[005] Some compliant balloons are capable of being inflated to a range of
diameters. This reduces the number of balloon catheters that may be required to
perform a particular extraction procedure. Nevertheless, certain extraction procedures
may require the use of multiple balloon catheters of varying sizes, or size ranges. For
example, a relatively large diameter balloon catheter may be required to sweep a stone
along the common bile duct towards the papilla of vater. This balloon, however, may be

too large to pass through the papilla while still inflated, or even partially inflated. But a
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deflated balloon is incapable of sweeping the stone through the papilla. Thus, the first
balloon must be removed and replaced with a smaller diameter balloon to finish the
procedure by sweeping the stone through the papilla and into the duodenum.

[006] Exchanging balloon catheters during the medical procedure has a number
of drawbacks. For example, removing and replacing a balloon catheter with a different
size balloon catheter is a time consuming process that increases the duration and
complicates the medical procedure. In addition, the stone or debris being extracted
may get pushed back up the duct by the second balloon catheter as it is advanced up
into the duct during the exchange.

[007] What is needed is a compliant balloon catheter that is capable of

extracting stones or other debris though a duct or bodily lumen of varying shapes and
diameters.

SUMMARY OF THE INVENTION

[008] Accordingly, the present invention comprises a balloon catheter having a
plurality of compliant balloons of varying diameters and/or shapes. '

[009] According to one aspect of the invention, the balloon catheter comprises a
first balloon and a second balloon attached to an elongate catheter shaft near the distal
end thereof. The first balloon has an inflated diameter that is larger than the inflatea
diameter of the second balloon, and in particular has an inflated working diameter range
that is greater than the inflated working diameter range of the second balloon. Each ot
the balloons comprises an elastic or compliant material, and is separately inflatable via
one of two inflation lumens extending through the catheter shaft. The inflation lumens
are each configured to be attached to a source of inflation fluid. In one exemplary
embodiment, the larger first balloon is located adjacent to and proximal of the smaller
second balloon. The larger first balloon is configured to engage and sweep calculi or
debris through a relatively large bodily lumen, duct or passageway, whereas the smaller
second balloon is configured to engage and sweep calculi or debris through a relatively
small bodily lumen, duct or passageway. The shaft of the balloon catheter may include

additional lumens for the injection of contrast or the passage of a wire guide
therethrough.
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[010] According to another aspect of the invention, a method of extracting
calculi or debris from a bodily lumen or duct is provided. The method includes the step
of providing a balloon catheter having a pair of compliant balloons, wherein one balloon
has an inflated working diameter that is larger than the inflated diameter of the other
balloon. The balloon catheter is introduced into a first portion of the bodily duct until the
pair of balloons is positioned “upstream” of the calculi or debris. The larger balloon Is
inflated so as to engage the interior surface of the duct. The balloon catheter is then
withdrawn in a proximal direction until the larger balloon engages and sweeps the
calculi or debris along the first portion of the duct. The smaller balloon is then inflated
and the larger balloon is deflated. The balloon catheter is then further withdrawn in a
oroximal direction until the smaller balloon engages and sweeps the calculi or debris
along a second portion of the bodily duct, the second portion of the duct having a
smaller internal diameter than that of the first portion of the duct. A wire guide may be
employed to guide the balloon catheter during its initial introduction into the bodily duct.
Contrast may be injected through the balloon catheter and into the bodily duct to allow
fluoroscopic viewing of the calculi or debris.

[011] The above-described two-part balloon catheter and method of use permits
a single balloon catheter to extract calculi or debris from a bodily duct having a relatively
large range of internal diameters and/or shapes, and thereby eliminates the need for
multiple balloon catheters of different sizes and/or shapes.

[012] These and other advantages, as well as the invention itself, will become
apparent in the details of construction and operation as more fully described below.
Moreover, it should be appreciated that several aspects of the invention can be used

with other types of wire guides, wire guided catheters, and other medical devices.

BRIEF DESCRIPTION OF THE DRAWINGS
[013] Embodiments of the present invention will now be described by way of
example with reference to the accompanying drawings, in which:

[014] Figure 1 illustrates a perspective view of an exemplary embodiment of the

two-part extraction balloon of the present invention;
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[015] Figure 2 is an illustration showing the two-part extraction balloon of Figure
1 configured to sweep calculi along the common bile duct; and
[016] Figure 3 is an illustration showing the two-part extraction balloon of Figure

1 configured to sweep calculi though the sphincter of odai.

DESCRIPTION OF THE INVENTION
[017] The invention is described with reference to the drawings in which like
elements are referred to by like numerals. The relationship and functioning of the
various elements of this invention are better understood by the following detailed
10  description. However, the embodiments of this invention as described below are by
way of example only, and the invention is not limited to the embodiments illustrated In
the drawings. It should also be understood that the drawings are not to scale and in
certain instances details have been omitted, which are not necessary for an
understanding of the present invention, such as conventional details of fabrication and
15 assembly.
[018] In general, Figure 1 illustrates an exemplary embodiment of the two-part
extraction balloon 10 of the present invention. The two-part extraction balloon 10
comprises an elongate catheter shaft 12 extending between a proximal end 14 and a
distal end 16. A plurality of compliant balloons 18 is affixed to the catheter shaft 12 near
20 the distal end 16 thereof. Each of the balloons 18 is in fluid communication with an
inflation lumen 20 extending through the catheter shaft 12. As will be explained in
greater detail below, each of the balloons 18 may be independently inflated by

introducing an inflation fluid through an inflation lumen 20 associated with the respective
balloon 18.

25 [019] In the particular embodiment illustrated, the two-part extraction balloon 10
comprises a first balloon 22 and a second balloon 24, both of which comprise an elastic
or compliant material such as natural rubber latex. The first balloon 22 is located
proximally of the second balloon 24, and has an inflated diameter or range of diameters
that is greater than that of the second balloon 24. In particular, the first balloon 22 has

30 inflated working diameter that ranges between 15-20 mm, and more specifically has

three discrete inflated diameters of 15, 18 and 20 mm. The second balloon 24 has an
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inflated working diameter that ranges between 8.5-15 mm, and more specifically has
three discrete inflated diameters of 8.5, 12 and 15 mm.

[020]1 The specific inflated diameter of the first or second balloon 22, 24 is
achieved by introducing a predetermined amount of inflation fluid into the interior
volume of the first or second balloon 22, 24. In general, the upper and lower limits (i.e.,
working range) of the first and second balloon inflated diameter is dependent on the
size, shape and type of balloon material utilized. Inflating the first or second balloon 22,
24 to a diameter larger than the upper end of the working range may cause the balloon
to rupture. In addition, an over inflated balloon may be too rigid to conform to the shape
of the patient’s duct, thereby inhibiting passage of the balloon therethrough. Inflating
the first or second balloon 22, 24 to a diameter smaller than the lower end of the
working range, also referred to as the nominal diameter, will generally result in a balloon
profile that is incapable of performing the intended function. More specifically, an under
inflated balloon will iack the appropriate shape and/or rigidity to enable the sweeping of
calculi along the duct of a mammalian patient. In addition, it may be difficult to
determine the exact diameter of an under inflated balloon. In other words, it is certainly
possible to only partially inflate the larger, first balloon 22 so as to achieve a diameter
that falls within the range of the smaller, second balloon 24, for example 12 mm.
However, the under inflated first balloon 22 will not have the desired shape or rigidity to
enable the first balloon 22 to sweep calculi along the duct of a patient.

[021] As set forth above, the first and second balloons 22, 24 provide a range of
working diameters that is larger than would be possible if only a single balloon were
provided. As will be explained in greater detail below in connection with a description of
an exemplary procedure utilizing the two-part extraction balloon 10 of the present
invention, the greater range of working diameters provided by the plurality of balloons
18 allows the apparatus to be used to sweep calculi or other debris through ducts or
structures of varying diameters without needing to utilize and/or exchange muitiple
balloon catheters of different sizes.

[022] Although the embodiment illustrated in Fig. 1 comprises a first and second

balloon 22, 24, it should be appreciated that more than two balloons could be utilized.

The use of three or more balloons would further increase the overall working diameter
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range of the apparatus. Likewise, although the first and second balloons 22, 24 each
comprise a generally circular inflated diameter, other shapes could be utilized. For
example, the second balloon 24 could comprise an oval or elliptical shape to match
correspondingly shaped ducts within the mammalian patient. The arrangement of the
balloons 18 could also be altered so that the inflated diameter of the second balloon 24
is greater than that of the first balloon 22.

[023] The elongate catheter shaft 12 comprises a flexible plastic material that
has been extruded to form the desired shape. In the particular embodiment illustrated,
which is intended for biliary applications, the shaft 12 has an overall length of 200 cm
and a diameter of 7 French along a substantial portion thereof. The distal portion of the
shaft tapers down to 5 French to facilitate introduction through the working channel of
an endoscope and into the patient. The distal end 16 of the shaft 12 may also be
rounded or tapered to provide an atraumatic tip. The shaft 12 may be transparent or
translucent to allow observation of the other devices extending therethrough, such as
wire guides. Other materials and dimensions may be utilized for the shaft 12 depending
on the application or procedure for which the apparatus is intended. For example, the
shaft 12 may comprise separate proximal and distal shaft sections manufactured from
different materials, such as a metal proximal shaft section and plastic distal shatt
section. Two-part catheter shafts of this type are often utilized for vascular applications
requiring stiff proximal shaft sections and flexible distal shaft sections.

[024] The catheter shaft 12 comprises one or more radiopaque markers 56
disposed near the distal end 16 thereof. In the particular embodiment illustrated, the
catheter shaft 12 comprises three radiopaque markers 56 disposed adjacent to each
end of the first and second balloons 22, 24. As will be explained in greater detail below,
these markers 56 are used to fluoroscopically determine the position of the first and
second balloons 22, 24 within the patient’'s bodily lumen or duct. Suitable markers 56
may comprise gold or other high-density materials that are viewable with a fluoroscope.

[025] The catheter shaft 12 comprises a plurality of lumens 26 extending
therethrough. At a minimum, the shaft 12 comprises one inflation lumen 20 for each
balioon 18. Thus, the embodiment of Fig. 1 includes a first inflation lumen 28 that is In

fluid communication with the first balloon 22, and a second inflation lumen 30 that is In
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fluid communication with the second balloon 24. The first and second lumens 28, 30
each comprise a port or opening 32 through the side wall of the shaft 12 In
communication with the interior of the first and second balloons 22, 24, respectively.
Inflation fluid passes through the lumen 28, 30 and into or out of the balloon 22, 24 via
the opening 32 so as to inflate or deflate the balloon 22, 24.

[026] In the particular embodiment illustrated, the shaft 12 further comprises a
third lumen 34 for the injection of contrast material. The third lumen 34 terminates in an
opening or port 36 near the distal end 16 of the shaft 12, and distally of the first and
second balloons 22, 24. This allows contrast material to be injected into the patient's
duct distally of the balloons 22, 24, which may be inflated to direct or contain the
contrast within the duct “upstream” from the balloons 22, 24. This arrangement permits
the “upstream” portion of the patient’s duct to be observed using fluoroscopy.
Alternatively, the contrast port 36 may be located proximally of the first and second
balloons 22, 24. Such an arrangement would direct or contain the contrast within the
duct “downstream” from the balloons 22, 24, which allows the “downstream” portion of
the duct to be observed under fluoroscopy. Two separate contrast lumens may also be
provided, wherein one lumen terminates in a port distal of the balloons and the other
lumen terminates in a port proximal of the balloons.

[027] In the particular embodiment illustrated, the shaft 12 further comprises a
wire guide lumen 38. The wire guide lumen 38 is configured to allow a wire guide 102
to slidably extend therethrough (see Figs. 2-3). As is well understood by those skilled in
the art, wire guides are relatively flexible, elongate devices that are often used to gain
initial access into a patient’s duct or target region within the patient. Once the distal end
of the wire guide has been positioned within the target region, for example within the
common bile duct, the wire guide can subsequently be used to guide additional devices
into the target region. This is typically accomplished by advancing the additional device
over the wire guide. For example, the proximal end of the wire guide may be advanced
into and through the wire guide lumen 38 of the shaft 12. The two-part extraction
balloon 10 is then pushed along the wire guide, which is held stationary, until the distal
end 16 of the shaft 12 reaches the target region within the patient. The wire guide

lumen 38 may also be configured to receive a stylet or stiffening member disposed
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therethrough. Stylets and stiffening members are often empioyed to enhance the
stiffness and/or “pushability” of the shaft 12.

[028] In the particular embodiment illustrated, the wire guide lumen 38
comprises a distal port 40 in the distal end 16 of the shaft 12, and a proximal port 42 in
the proximal end 14 of the shaft 12. An intermediate port 44 is also provided a short
distance proximally of the balloons 22, 24. The intermediate port 44 allows the wire
guide 102 to be coupled only to the distal-most portion of the shaft 12, which allows for
the use of a shorter wire guide. Additional ports may also be utilized at other locations.
In addition, the shaft 12 may comprise a splittable material adjacent to the wire guide
lumen 38 that is configured to allow a wire guide to be laterally removed from the wire
guide lumen 38. Alternatively, the shaft 12 may comprise a wall that has open channel,
a slot or a weakened portion (by, for example, perforations or a groove).

[029] A hub 46 is connected to the proximal end 14 of the shaft 12. The hub 46
Includes a plurality of connectors 48 that are in fluid communication with the lumens 26
of the catheter shaft 12. The connectors 48 are configured for attachment to other
medical devices, the introduction of other medical devices and/or the introduction or
withdrawal of fluids or medications. For example, the two connectors 50 that are in fluid
communication with the inflation lumens 28, 30 are configured to be connected to a
source on Inflation fluid, such as syringe. In particular, these connectors 50 each
Include a female luer fitting that is adapted to be connected to a male luer fitting on the
syringe. Likewise, the connector 52 that is in fluid communication with the contrast
lumen 34 may comprise a female luer fitting adapted for connection to a medical syringe
or other device for supplying contrast or other fluids. The connector 54 that is in fluid
communication with wire guide lumen 38 may also comprise a female luer fitting
adapted to be connected to a stylet or other medical device.

[030] The connectors 48 are preferably color coded or marked with
distinguishing indicia (e.g., numerals or labels) so as to enable the user to identify which
connectors 48 are associated with specific lumens 26. The connectors 48 may also
have different lengths and/or shapes to improve identification and handling thereof.
Moreover, it should be appreciated that the locations of one or more of the connectors

48 can be distal to the hub 46. For example, the connector 54 in fluid communication
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with the wire guide lumen 38 could be located along the shaft 12 and spaced a short
distance distally of the hub 46. Such a location may provide improved handling of a
wire guide 102 disposed therethrough.

[031] An exemplary method of using the two-part extraction balloon 10 of the
present invention will now be described with reference to Figs. 2-3, which illustrate the
extraction (sweeping) of calculi from the common bile duct of a mammalian patient. As
shown in Fig. 2, an endoscope 100 is inserted into the patient and advanced until the
distal end is positioned in the duodenum 110 and adjacent to the papilla of vater 112. A
wire guide 102 is advanced through the working (accessory) channel of the endoscope
100 until the distal end 104 thereof extends outwardly from the distal end of the
endoscope 100. The wire guide 102 is then further advanced through the papilla 112
and into the common bile duct 114 until the distal end 104 of the wire guide 102 is
disposed in within the target region of the patient, e.g., near calculi or other debris. The
wire guide 102 may then be used to advance the two-part extraction balloon 10 through
the endoscope 100 and into the common bile duct 114. The distal end 16 of the two-
part extraction balloon 10 is then positioned so that the first and second balloons 22, 24
are each disposed distally or “upstream” from the calculi 116. This may be
accomplished by fluoroscopically observing the position of the radiopaque markers 56
disposed near the distal end of the catheter shaft 12. The first balloon 22 is then
Inflated to a diameter sufficient to substantially engage the interior wall of the duct 114,
as shown in Fig. 2. The two-part extraction balloon 10 is then withdrawn in a proximal
direction until the first balloon 22 engages the calculi 116. Further proximal movement
of the two-part extraction balloon 10 moves or “sweeps” the calculi 116 towards the
papilla 112.

[032] As shown in Fig. 3, the two-part extraction balloon 10 is withdrawn until
the calculi 116 have been moved to a location adjacent to the papilla 112. This may be
accomplished by fluoroscopically observing the position of the radiopaque markers 56
on either side of the balloons 22, 24. The second balloon 24 is then inflated and the
first balloon 22 is subsequently deflated. The two-part extraction balloon 10 is then
withdrawn in a proximal direction until the second 24 balloon engages the calculi 116.

Further proximal movement of the two-part extraction balloon 10 moves or “sweeps” the
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calculi 116 through the papilla 112 and into the duodenum 110, where it can pass out of
the body naturally or be removed with another medical device, such as a forceps or
extraction basket.

[033] In the exemplary procedure described above, the two-part extraction
balloon 10 may be used to inject contrast into the common bile duct 114 to enable
identification of calculi or other debris requiring extraction. This is typically done prior to
engaging and sweeping the calculi from the common bile duct. However, the two-part
extraction balloon 10 may be used to inject contrast into the common bile duct 114 at
other stages of the procedure or for other purposes. For example, contrast may be
injected into the common bile duct 114 to observe any strictures that may be present.

[034] The exemplary procedure described above may also utilize other medical
devices in addition to the two-part extraction balloon 10 of the present invention. For
example, a sphincterotome or needle knife may be used to cut the sphincter of oddi so
as to gain access through the papilla of vater 112. An ERCP catheter may be used to
inject contrast media into the common bile duct 114. A lithotripter or extraction basket
may be used to break up or remove calculi. The use of these other devices is well
known to those skilled in the art.

[035] Moreover, it should be appreciated that the two-part extraction balloon 10
may be employed during other medical procedures, or within other bodily lumens or
ducts within the patient. For example, the above-described procedure could be
reversed by first using the smaller balloon to sweep an object through a relatively small
duct, and then by using the larger balloon to sweep the object through a relatively large
duct. The present invention is therefore not limited to the exemplary procedure
described above.

[036] While there have been described what are presently believed to be the
oreferred embodiments of the invention, those skilled in the art will realize that changes
and modifications may be made thereto without departing from the spirit of the
invention. It is to be understood that the invention can be carried out by specifically
different apparatus and methods of use, and that various modifications, both as to the
apparatus details and use thereof, can be accomplished without departing from the

scope of the invention itself.
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CLAIMS
1. A two-part extraction bailoon comprising:

an elongate catheter shaft extending between a proximal end and a distal end;

a first expandable balloon affixed to the catheter shaft near the distal end, the
first expandable balloon comprising a compliant material and expandable to a first
maximum working diameter; and

a second expandable balloon affixed to the catheter shaft near the distal end, the
second expandable balloon comprising a compliant material and expandable to a
second maximum working diameter,

wherein the first maximum working diameter is greater than the second

maximum working diameter.

2. The two-part extraction balloon according to claim 1, wherein the first

expandable balloon is disposed adjacent to the second expandable balloon.

3. The two-part extraction balloon according to claim 1, wherein the first

expandable balloon is disposed proximal of the second expandable balloon.

4. The two-part extraction balloon according to claim 1, wherein the first

expandable balloon and the second expandable balloon are each configured to engage

calculi within a patient’s internal bodily lumen.

D. The two-part extraction balloon according to claim 4, wherein the first
expandable balloon and the second expandable balloon are each configured to sweep

calculi along the patient’s internal bodily lumen upon proximal movement of the catheter
shaft.

0. The two-part extraction balloon according to claim 1, wherein the catheter

shaft comprises a first inflation lumen in fluid communication with the first expandable

11
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balloon, and further comprises a second inflation lumen in fluid communication with the

second expandable balloon.

7. The two-part extraction balloon according to claim 6, wherein a hub is
operably connected to the proximal end of the catheter shaft, the hub comprising a
plurality of connectors in fluid communication with the first and second inflation lumens,

the plurality of connectors each configured for attachment to a source of inflation fluid.

8. The two-part extraction balloon according to claim 6 further comprising a

wire guide lumen configured to slidably receive a wire guide therethrough.

9. The two-part extraction balloon according to claim 8, wherein the wire
guide lumen extends between a distal wire guide port in the distal end of the catheter

shaft and a proximal wire guide port near the proximal end of the catheter shatt.

10.  The two-part extraction balloon according to claim 9, wherein the catheter
shaft comprises an intermediate wire guide port in fluid communication with the wire
guide lumen, the intermediate wire guide port being located proximal of the first and

second expandable balloons and a substantial distance distal of the proximal wire guide
port.

11.  The two-part extraction balloon according to claim 6 further comprising a
contrast lumen configured for the passage of contrast therethrough, the contrast lumen
terminating in a contrast port extending through a side wall of the catheter shaft and

disposed near the first and second expandable balloons.

12.  The two-part extraction balloon according to claim 1, wherein the first
expandable balloon has a first inflated cross-sectional shape and the second
expandable balloon has a second inflated cross-sectional shape, the first inflated cross-

sectional shape being different than the second inflated cross-sectional shape.

12
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13.  The two-part extraction balloon according to claim 1, wherein the first
expandable balloon is configured to engage a first bodily lumen having a first interior
cross-section, and the second expandable balloon is configured to engage a second
bodily lumen having a second interior cross-section, the second interior cross-section

being smaller than the first interior cross-section.

14.  The two-part extraction balloon according to claim 1, wherein the first
eXpandable balloon comprises a first inflated working diameter range and the second
expandable balloon has a second inflated working diameter range, the first inflated

working diameter range being greater than the second inflated working diameter range.

15.  The two-part extraction balloon according to claim 14, wherein the first
inflated working diameter range is approximately 15-20 mm, and the second inflated

working diameter range is approximately 8.5-15 mm.

16.  The two-part extraction balloon according to claim 1, wherein the two-part
extraction balloon is configured to extract calculi from a patient’s common bile duct,
wherein the catheter shaft has a length sufficient to extend through the papilla of vater
and into the patient’'s common bile duct, wherein the first expandable balloon is
configured to engage an interior surface of the patient's common bile duct when

inflated, and wherein the second expandable balloon is configured to pass through the

papilla of vater when inflated.
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