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(54) Cytology balloon

(57) A medical device for collecting cells includes an
inflatable balloon and a perforated sleeve surrounding
the balloon. The sleeve includes a plurality of openings
therein for collecting cells when inserted into a body cav-
ity. The balloon and sleeve can be housed in a sheath in
a compressed delivery condition for being delivered to a
target site for cell collection. The balloon and sleeve can

then be inflated to expand into contact with the target
site. The openings in the sleeve create a mildly abrasive
surface for enhancing cell collection while limiting patient
trauma. The balloon and sleeve can be reciprocated back
and forth to collect cells from the surface of the body
cavity. The balloon and sleeve having the collected cells
can then be deflated and retracted from the body cavity.
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Description

BACKGROUND

[0001] The present invention relates to cell collection
devices. More particularly, the invention relates to a cell
collection device having an inflatable balloon.
[0002] Cell collecting devices, or cytology devices, are
well known in the art. A traditional cell collection device
can be in the form of a cytology brush. A cytology brush
can generally be used by being inserted into a body cavity
of a patient, where the brush can contact the body cavity
wall to collect cells. Cytology brushes are generally elon-
gate, and include a distal end having a plurality of bristles
extending radially outward. The brush can be in the form
of a metallic coiled wire, and the bristles can be disposed
between the coils. The coiled nature of the brush allows
it to generally bend and navigate various tortuous body
vessels. Additionally, the coils allow the brush to retain
its pushability for delivering the brush through the anat-
omy.
[0003] However, the brushes can be ineffective in col-
lecting a sufficient number of cells and can lead to irrita-
tion or bleeding during the cell collection process. The
distal end of the brush is generally narrow and has a
limited surface area for collecting cells. Moreover, the
body vessels for which cell collection is desired can vary
greatly from patient to patient. To collect the cells, the
brush is inserted into the cavity and brushed against the
cavity wall repeatedly, with pressure applied to the wall
by the brush so that bristles contact the cavity. This brush-
ing can often lead to bleeding, while collecting only a
limited number of desired cells from a limited and incon-
sistent area of the cavity.

SUMMARY

[0004] A medical device for collecting cells is provided,
the device comprising: an inflatable balloon being ex-
pandable from a compressed condition to an expanded
condition, the balloon having proximal and distal portions
and defining a longitudinal axis; a perforated sleeve sur-
rounding the balloon, the perforated sleeve having prox-
imal and distal portions, wherein the proximal portion of
the sleeve is attached to the proximal portion of the bal-
loon, the distal portion of the sleeve is attached to the
distal portion of the balloon, and inflation of the balloon
expands the sleeve radially outward; a plurality of open-
ings disposed through sleeve, wherein the openings col-
lect cells in response to engagement within a surface of
a patient’s body; and wherein the balloon and sleeve
have a cell-collection configuration where the balloon is
inflated to contact an inner surface of the sleeve and at
least a portion of the plurality of openings.
[0005] In another form, the device further comprises
an elongate catheter having proximal and distal portions,
wherein the balloon is coupled to the distal portion of the
catheter.

[0006] In another form, the sleeve is more rigid than
the balloon.
[0007] In another form, the sleeve has a modulus of
elasticity that is less than the modulus of elasticity of the
balloon.
[0008] In another form, the sleeve is attached to the
balloon using spot adhesion.
[0009] In another form, the sleeve is attached to the
balloon along a longitudinal seam.
[0010] In another form, the sleeve and the balloon de-
fine an intermediate area therebetween when the balloon
is deflated.
[0011] In another form, the sleeve includes an inter-
mediate portion between the proximal and distal portion,
and the intermediate portion is free from attachment to
the balloon.
[0012] In another form, the sleeve comprises a gener-
ally rigid material.
[0013] In another form, the sleeve comprises a flexible
material.
[0014] In another form, the sleeve is made from one
of a silicone, HDPE, polyester, or Dacron material.
[0015] In another form, the sleeve has a compressed
configuration and an expanded configuration, and the
sleeve defines folds in the compressed configuration.
[0016] In another form, individual openings of the plu-
rality of openings have a diameter in the range of 1 to 4
mm.
[0017] In another form, the device further comprises a
protective sheath housing the balloon and sleeve therein,
wherein the sheath is translatable relative to the balloon
and the sleeve to expose the balloon and sleeve from
the sheath.
[0018] In another form, a system for collecting cells
from a body cavity is provided, the system comprising:
an elongate catheter having proximal and distal portions
and a defining a longitudinal axis therealong; a balloon
coupled to the distal portion of the catheter, the balloon
defining a cavity therein for being inflated to expand the
balloon; a perforated sleeve surrounding the balloon and
having a plurality of openings therethrough and proximal
and distal ends, the proximal and distal ends being at-
tached to the balloon; a first lumen defined by the cath-
eter, the first lumen being in fluid communication with the
balloon cavity; a second lumen defined by the catheter;
a guidewire extending through the second lumen; and
wherein the system includes a first radially compressed
configuration and a second radially expanded condition,
wherein the balloon contacts the sleeve in the expanded
condition to force the sleeve radially outward.
[0019] In another form, individual openings of the plu-
rality of openings have a diameter in the range of 1 to 4
mm for collecting cells therein.
[0020] In another form, the sleeve and the balloon de-
fine an intermediate space therebetween when the sys-
tem is in the radially compressed configuration.
[0021] In another form, a method for collecting cells
from a body cavity is provided, the method comprising:
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inserting, into a body cavity, an inflatable balloon having
a sleeve attached thereto, the balloon being in a com-
pressed condition and defining a longitudinal axis, and
wherein the sleeve includes perforations therein and sur-
rounds the balloon; delivering a fluid through a catheter
into a cavity defined by the balloon; expanding the balloon
in response to delivering the fluid into the cavity; contact-
ing an inner surface of the sleeve with the balloon; in
response to contacting the sleeve, expanding the sleeve
radially outward; in response to expanding the sleeve
radially outward, contacting a surface of the body cavity
with the sleeve and the perforations thereof; reciprocat-
ing the sleeve against the surface of the body cavity to
collect cells from the body cavity; and retracting the bal-
loon and the sleeve from the body cavity.
[0022] In another form, expanding the sleeve includes
stretching the sleeve.
[0023] In another form, expanding the sleeve compris-
es unfolding the sleeve.
[0024] In another form, the method further comprises
deflating the balloon and creating an intermediate space
between the balloon and the sleeve, wherein the cells
are collected in the intermediate space.
[0025] In another form, the sleeve includes a proximal
portion, a distal portion, and an intermediate portion ther-
ebetween, the proximal portion and distal portion are at-
tached to the balloon, and the intermediate portion is free
from attachment to the balloon.
[0026] In another form, the sleeve and the balloon de-
fine an intermediate space therebetween when the bal-
loon is in the compressed configuration to trap cells.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Figure 1 is a schematic view of a medical device
having a balloon, a sleeve surrounding the balloon,
and a catheter attached to a proximal portion of the
balloon;

Figure 1A is a schematic view showing an interme-
diate space between the sleeve and the balloon;

Figure 2 is a cross-sectional view taken along the
line 2-2;

Figure 3 is a cross-section view taken along the line
3-3;

Figure 4 is a front view of the medical device of claim
1 showing perforations of the sleeve;

Figure 5 is side view of a sleeve in a compressed
condition within a sheath;

Figure 6 is a front view of the sleeve exposed from
the sheath within a body cavity; and

Figure 7 is a side view of the sleeve in an expanded
condition in contact with a surface of the body cavity.

DETAILED DESCRIPTION

[0028] The terms "proximal" and "distal" as used herein
are intended to have a reference point relative to the user.
Specifically, throughout the specification, the terms "dis-
tal" and "distally" shall denote a position, direction, or
orientation that is generally away from the user and to-
wards a target site, and the terms "proximal" and "prox-
imally" shall denote a position, direction, or orientation
that is generally towards the user and away from a target
site. Thus, "proximal" and "distal" directions, portions of
a device, or bodily regions, may depend on the point of
entry for the procedure (e.g., percutaneously or laparo-
scopically or endoscopically).
[0029] Referring now to the drawings, Figures 1-7 il-
lustrate a cell collection system 10 including an inflatable
balloon 12 and a perforated sleeve 14 attached to the
balloon 12. The system 10 can further include an elon-
gate guidewire 16 over which the balloon 12 is delivered
to a target site for cell collection.
[0030] The system 10 can further include an elongate
catheter 18 having a proximal portion 18a and a distal
portion 18b, with the balloon 12 attached to the distal
portion. In one form, the balloon 12 can be in the form of
a balloon catheter where the catheter 18 and balloon 12
are glued together as a general one piece structure; how-
ever, for the purposes of discussion, the catheter 18 and
balloon 12 will be discussed as individual components.
[0031] With reference to Figures 1-3, the catheter 18,
being mounted to the handle 20 can be in the form of a
dual lumen catheter and include a first, inner lumen 22
and a second, outer lumen 24. The inner lumen 22 and
outer lumen 24 can be generally coaxially aligned in a
concentric pattern, such that the outer lumen 24 has a
generally tubular cross-section, and the inner lumen 22
extends within the outer lumen 24. The inner lumen 22
and outer lumen 24 can be separated by an inner wall
26 that defines the inner lumen 22 within, and the outer
lumen 24 can be surrounded by an outer wall 28 that,
along with the inner wall 26, defines the outer lumen 24.
The outer wall 28 can also serve as the outer wall of the
catheter 18. The outer wall 28 and inner wall 26 can be
joined via webbing 29 that extends at least partially along
the outer lumen 24. In one form, the webbing can divide
the outer lumen 24 into two distinct lumens 24a, 24b. The
outer lumen 24 can be further divided by adding addi-
tional webbing. Figure 2 illustrates this multiple lumen
arrangement.
[0032] The outer lumen 24 can be coupled to a fluid
source (not shown) for delivering an inflation fluid to the
balloon 12 to inflate the balloon 12 (and allowing fluid to
exit the balloon to deflate the balloon 12) in a manner
known in the art.
[0033] In an alternative arrangement, the lumens 22
and 24 can be arranged in a side-by-side non-coaxial
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configuration. In this form, the lumens 22 and 24 would
not have an inner/outer relationship but would operate
similarly, with the lumen 22 receiving the guidewire 16
therethrough and the lumen 24 delivering fluid the-
realong. However, for the sake of discussion, the lumens
22 and 24 will be described as an inner lumen 22 and an
outer lumen 24.
[0034] The inner lumen 24 can be used to receive the
guidewire 16 therethrough to guide the catheter 18 and
balloon 12 to the target site for collecting cells. The inner
lumen 24 generally extends along the length of the cath-
eter 18 and through the center of the balloon 12. Thus,
the guidewire 16 can likewise extend along the length of
the catheter 18 and through the balloon 12 toward the
target site for cell collection. With the guidewire 16 ex-
tending through the balloon 12 and catheter 18, the bal-
loon 12 and catheter 18 can be delivered along the
guidewire 16 through the patient’s anatomy toward the
desired target site.
[0035] As known in the art, the balloon 12 can be in-
flated and deflated by delivering fluid through the outer
lumen 24. The balloon 12 defines a cavity 30 that increas-
es in volume and diameter as it inflated thereby increas-
ing the outer diameter of the balloon 12. The outer wall
28 can include a port 31 that provides fluid communica-
tion between the outer lumen 24 and the balloon cavity
30 (see Figures 1 and 3). The balloon 12 can also be
deflated to decrease the size of the balloon 12.
[0036] In one form, the balloon 12 can be made from
a generally soft material including, but not limited to, ny-
lon, PEBAX, polyamide, polyethylene, terephthalate, sil-
icone, or the like. In another form, the balloon 12 can be
made from a more rigid material including, but not limited
to, nylon, PEBAX, polyamide, polyethylene, terephtha-
late, or the like. Other possible materials for the balloon
12 can include polyurethane, PVE, other poly-olefins,
and PTFE. It will be appreciated that other suitable ma-
terials for balloons or balloon catheters known in the art
can also be used.
[0037] The length and diameter of the balloon 12 can
be tailored to correspond to the body vessel or cavity
where cell collection is desired. The diameter of the bal-
loon 12 refers to the diameter in the generally inflated
condition. For the esophagus, the length of the balloon
12 can be in the range of 15-30 mm and the diameter
can be about 20-25 mm. For the biliary system, the length
of the balloon 12 can be in the range of 5-20 mm and the
diameter can be about 5-15 mm. For the colon, the length
of the balloon 12 can be about 20-50 mm and the diam-
eter can be about 25-80 mm; however, in clinical use at
the colon, the diameter of the balloon 12 may not need
to be any more than 50 mm. In pulmonary or other areas,
the length of the balloon 12 can be about 5-10 mm and
the diameter can be about 3-10 mm. Of course, these
ranges and uses are merely exemplary, and other sizes
for the balloon 12 can also be used to fit the needs of the
user and the desired target area for collecting cells. The
ranges listed are intended to correspond to the various

body lumens in which the balloon 12 can be inserted,
and it will be appreciated that atypical sizing or disease
such that the balloon 12 can be sized to correspond to
the atypical sizing outside the above listed range. Addi-
tionally, the balloon 12 can be sized to correspond to
different anatomy shapes. For example, while the balloon
12 has been described as having a diameter, it will be
appreciated that the balloon 12 is not exactly tubular, and
the shape of the balloon 12 can be adjusted to various
tapering, oblong, or non-tubular anatomy shapes.
[0038] With reference to Figure 1, the perforated
sleeve 14 can be attached to the balloon 12 for being
expanded along with the balloon 12. The perforated
sleeve includes a proximal end 14a and a distal end 14b.
The proximal end 14a can be attached to a proximal por-
tion 12a of the balloon 12, and the distal end 14b can be
attached to the distal end 12b of the balloon 12. The
sleeve 14 can be attached using an adhesive, ultrasonic
welding, or another attachment type known in the art. In
another form, the sleeve 14 can be attached to the bal-
loon 12 via point adhesion at points extending longitudi-
nally along the balloon 12 and the sleeve 14. In another
form, the sleeve 14 can be attached to the balloon 12
along a longitudinal seam therebetween. In another form,
an intermediate portion 14c of the sleeve 14 can remain
generally free from attachment with the balloon 12. Thus,
the sleeve 14 can be generally loose relative to the bal-
loon 12 at various locations, thereby defining an interme-
diate space 14d between the balloon 12 and sleeve 14
when the balloon 12 is deflated (see Figure 1A).
[0039] The sleeve 14 can be made from a generally
rigid material such as nylon, PEBAX, polyamide, poly-
ethylene, or terephthalate. The sleeve 14 can alterna-
tively be made from a generally flexible material such as
silicone, HDPE, polyester, or Dacron. Other materials for
the sleeve 14 can include eptfe, PTFE, Nylon, Nitinol,
Stainless Steel, and Hydrogel (such as cross-linked pol-
ymer structure). Of course, other materials not listed here
could also be used. The sleeve 14 can be produced by
a variety of methods including, but not limited to, braiding,
weaving, laser cutting, heat imprinting, meshing, mold-
ing, or extruding.
[0040] The perforated sleeve 14 can be sized to cor-
respond generally to the size of the balloon 12. For ex-
ample, if the balloon 12 is 10 mm long and 5 mm in di-
ameter, the sleeve 14 can be sized slightly larger de-
pending on the thickness of the balloon 12. For example,
if the thickness of the sleeve material is approximately 1
mm, the diameter of the sleeve 14 can be approximately
the diameter of the balloon 12 plus 2 mm. The inner di-
ameter of the sleeve 14 is preferably less than or equal
to the maximum outer diameter of the balloon 12 when
inflated. In the event the sleeve 14 has an inner diameter
that is less than the outer diameter of the balloon 12 when
inflated, then the sleeve 14 can either stretch (if the
sleeve 14 is made from a flexible material) or prevent the
balloon 12 from being inflated to its maximum diameter
(if the sleeve 14 is made from a rigid material). Figure 3
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illustrates an arrangement of the balloon 12 being inflated
to expand the sleeve 14.
[0041] With reference to Figures 3 and 4, the perforat-
ed sleeve 14 can include a plurality of perforations or
openings 32 disposed about the outer surface of the
sleeve 14. Generally speaking, the openings 32 can be
disposed around the majority of the sleeve 14 to create
a rough surface relative to a sleeve without perforations
or openings. The openings 32 can be used to collect the
cells from the target site within the patient, as further de-
scribed below. The diameter of the openings 32 can vary
depending on the overall size of the balloon 12 and sleeve
14. In one form, the diameter of the openings 32 can be
in the range of 1-4 mm. It will be appreciated that other
ranges can be used. Moreover, the total number of open-
ings 32 and spacing between the openings 32 can vary
as well. For example, the spacing between openings
could be between 2 and 5 mm, but could also be greater
if desired. The openings 32 have been described as being
generally circular and having a diameter; however, other
shapes of the openings could also be used, such as a
square, a star, an oval, another polygonal shape, or the
like. If these non-circular shapes are used, the above
sizes can generally correspond to the width of the open-
ing 32. Of course, it will be appreciated that various other
sizes could also be used.
[0042] Of course, the strength of the sleeve 14 can
decrease as the number of openings 32 increases, the
size increase, or the space between them decreases.
Thus the overall size of the sleeve 14 can determine the
appropriate size and number of openings 32 to maximize
cell collection while maintaining the strength of the sleeve
14. In the case when the sleeve 14 is made from a flexible
material that is stretched in response to inflation of the
balloon 12, the openings 32 can become more rigid due
to the stretching, thereby enabling improved scraping
and cell collection by the sleeve 14.
[0043] With reference to Figures 5 and 6, the balloon
12, catheter 18, and sleeve 14 can each be housed within
a delivery sheath 34 for delivery to the target site along
the guidewire 16. When housed in the delivery sheath
34, the balloon 12 and sleeve 14 can be in a compressed
delivery configuration. In this form, the balloon 12 and
sleeve 14 can be folded onto themselves to reduce their
outer profile and fit within the sheath 34. When delivered
to the target site, the sheath 34 can be retracted to expose
to the balloon 12 and the sleeve 14 (or the balloon 12
and sleeve 14 can be advanced out of the sheath 34).
With the balloon 12 and sheath 14 exposed to the target
site outside of the sheath 34, the balloon 12 can be in-
flated, expanding the balloon 12 and sleeve 14 to an ex-
panded cell collecting condition. Figure 6 illustrates the
sleeve 14 being exposed from the sheath 34 and in the
compressed condition. Figure 7 illustrates the sleeve 14
in the expanded condition in response to inflation of the
balloon 12.
[0044] Alternatively, the sleeve 14 can be made from
a generally flexible and expandable material, so that the

sleeve 14 is generally not folded in the compressed con-
dition. When the balloon 12 is inflated, the sleeve 14 can
stretch and expand along with the balloon 12 expansion
to increase the size of the sleeve 14 to meet the size of
the target site.
[0045] It should be noted that the balloon 12 and sleeve
14 can be used without a guidewire 16 and the optional
protective sheath 34. For example, in instances where
direct visualization of the balloon 12 and sleeve 14 at the
target site is possible, the guide wire 16 may not be helpful
in locating the balloon 12 and sleeve 14. Similarly, while
the protective sleeve 34 helps deliver the balloon 12 and
sleeve 14 to the target site while shielding them from the
patient’s anatomy, this may not be desirable or neces-
sary. The catheter 18 could also be in the form of a single
lumen catheter if a guidewire is not used, or if the
guidewire 16 does not need to travel along the length of
the catheter 18. In such a case, a single lumen can be
used for inflating the balloon 12.
[0046] Having described the general structure of the
device 10, the use of the device 10 will now be described.
[0047] The device 10 can be introduced into the body
either directly into an orifice or percutaneously in a man-
ner known in the art. The device 10 could be delivered
using a scope or other suitable delivery tool.
[0048] The balloon 12 and sleeve 14 can be in the com-
pressed delivery condition, as shown in Figure 5, with
the balloon 12 deflated and the overall profile of the bal-
loon 12 and sleeve 14 reduced. The balloon 12 and 14
can be housed within the sheath 34 in the event the
sheath 34 is used.
[0049] The balloon and sleeve 14 can be routed
through the patient’s anatomy toward the desired target
area. The location of the balloon 12 and sleeve 14 can
be monitored using known monitoring methods. In one
form, they can be monitored by direct visualization. In
another form, they can be monitored using endoscopic
guidance. In another form, they can be monitored using
fluoroscopic guidance.
[0050] Once the balloon 12 and sleeve 14 are located
at the desired area, the balloon 12 and sleeve 14 can be
exposed from within the sheath 34, if used. The sheath
34 can be retracted, the balloon and sleeve 14 pushed
outwardly from the sheath 34, or a combination of both
to expose the balloon 12 and sleeve 14, as shown in
Figure 6.
[0051] With reference to Figure 7, the balloon 12 can
then be inflated by delivering an inflation fluid to the cavity
30 of the balloon 12 in a manner known in the art. The
diameter of the balloon 12 will increase in response to
filling the cavity 30. The sleeve 14, being attached to and
surrounding the balloon 12, will likewise increase in di-
ameter toward the body vessel wall. The sleeve 14 will
preferably make contact with the wall around its circum-
ference to increase the area of cell collection and total
number of cells collected relative to a traditional cytology
brush.
[0052] With the balloon 12 and sleeve 14 expanded,
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the catheter 18 can be reciprocated slightly (illustrated
by arrow X in Figure 7) to cause the balloon 12 and sleeve
14 to move fore and aft, thereby making contact with the
body vessel to collect cells therefrom. The perforations
or openings 32 in the sleeve 14 will collect the cells there-
in, and the fore and aft reciprocation will cause the open-
ings to contact a greater surface area. The openings 32
in the sleeve 14 can create a relatively rough surface for
collecting the cells relative to a smooth balloon or sleeve,
but the roughness remains less than that of a traditional
cytology brush. Thus, patient trauma can be limited and
the collection can be generally limited to cells without
causing blood to be collected, as well.
[0053] Once the reciprocation of the device is complet-
ed, the balloon 12 can be deflated to reduce its diameter,
thereby allowing the diameter of the sleeve 14 to be re-
duced as well. Figure 6 illustrates this compressed con-
dition. When the balloon 12 deflates, the intermediate
space 14d between the balloon 12 and sleeve 14 can
"catch" and retain the cells that were collected by the
openings 32. The balloon 12 and sleeve 14 can be drawn
back into the sheath 34, if used, in a manner known in
the art. The balloon 12 and sleeve 14 can be retracted
from the patient’s body, where the collected cells can be
processed and investigated.
[0054] As a person skilled in the art will readily appre-
ciate, the above description is meant as an illustration of
implementation of the principles this invention. This de-
scription is not intended to limit the scope or application
of this invention in that the invention is susceptible to
modification, variation, and change, without departing
from the scope of this invention, as defined in the follow-
ing claims.

Claims

1. A medical device for collecting cells, the device com-
prising:

an inflatable balloon being expandable from a
compressed condition to an expanded condi-
tion, the balloon having proximal and distal por-
tions and defining a longitudinal axis;
a perforated sleeve surrounding the balloon, the
perforated sleeve having proximal and distal
portions, wherein the proximal portion of the
sleeve is attached to the proximal portion of the
balloon, the distal portion of the sleeve is at-
tached to the distal portion of the balloon, and
inflation of the balloon expands the sleeve radi-
ally outward;
a plurality of openings disposed through sleeve,
wherein the openings collect cells in response
to engagement within a surface of a patient’s
body;
wherein the balloon and sleeve have a cell-col-
lection configuration where the balloon is inflat-

ed to contact an inner surface of the sleeve and
at least a portion of the plurality of openings.

2. The device of claim 1, wherein the sleeve is more
rigid than the balloon.

3. The device of claim 1, wherein the sleeve has a mod-
ulus of elasticity that is less than the modulus of elas-
ticity of the balloon.

4. The device of claim 1, wherein the sleeve is attached
to the balloon using spot adhesion.

5. The device of claim 1, wherein the sleeve is attached
to the balloon along a longitudinal seam.

6. The device of claim 1, wherein the sleeve and the
balloon define an intermediate area therebetween
when the balloon is deflated.

7. The device of claim 1, wherein the sleeve includes
an intermediate portion between the proximal and
distal portion, and the intermediate portion is free
from attachment to the balloon.

8. The device of claim 1, wherein the sleeve comprises
a generally rigid material.

9. The device of claim 1, wherein the sleeve comprises
a flexible material.

10. The device of claim 1, wherein the sleeve is made
from one of a silicone, HDPE, polyester, or Dacron
material.

11. The device of claim 1, wherein the sleeve has a com-
pressed configuration and an expanded configura-
tion, and the sleeve defines folds in the compressed
configuration.

12. The device of claim 1, wherein individual openings
of the plurality of openings have a diameter in the
range of 1 to 4 mm.

13. The device of claim 1 further comprising a protective
sheath housing the balloon and sleeve therein,
wherein the sheath is translatable relative to the bal-
loon and the sleeve to expose the balloon and sleeve
from the sheath.

14. A system for collecting cells from a body cavity, the
system comprising the device of claim 1 and further
comprising an elongate catheter having proximal
and distal portions and a defining a longitudinal axis
therealong, the balloon coupled to the distal portion
of the catheter, the balloon defining a cavity therein
for being inflated to expand the balloon, the catheter
defining a first lumen in fluid communication with the
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balloon cavity, the catheter defining a second lumen
having a guidewire extending through the second
lumen,
wherein the system includes a first radially com-
pressed configuration and a second radially expand-
ed condition, wherein the balloon contacts the sleeve
in the expanded condition to force the sleeve radially
outward.

15. The system of claim 14, wherein the sleeve and the
balloon define an intermediate space therebetween
when the system is in the radially compressed con-
figuration.
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