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CONTRACEPTIVE DEVICE AND DELIVERY SYSTEM

BACKGROUND OF THE INVENTION

[0001] This invention generally relates to the field of occluding devices,
delivery systems for such devices and the method of using such devices and
systems in the occlusion of body passageways. The invention is particularly
useful for the occluding reproductive lumens such as a female patient's
fallopian tubes or a male patient's vas deferens to affect contraception.
Although the occlusion of a patient's reproductive lumens will be discussed
herein in detail, lt can be appreciated that the devices, methods and systems
described herein can easily be adapted to occlude a patient’s arteries or veins
in a variety of situations. the nidus of an arterial-venous malformation, patent
ductus arteriosis in infants, as well as feeding arteries to cancerous tumors,
among other passageways. The invention also provides means for delivering
vessel supporting devices such as coronary stents or venous or arterial
embolic filters, to the desired location through a steerable system. Those
skilled in the art will immediately recognize that various combinations,
modifications, and equivalents of the inventions described herein can be used
without departing from the scope of these inventions.

[0002] Conventional contraceptive strategies generally fall within three
categories: physical barriers, drugs and surgery. While each have certain
advantages, they also suffer from various drawbacks. Barriers such as
condoms and diaphragms are subject to failure due to breakage,
displacement and misplacement. Drug strategies, such as the pill and
Norplant™, which rely on artificially controlling hormone levels, suffer from

known and unknown side-effects from prolonged use. Surgical procedures,
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such as tubal ligation and vasectomy, are very effective, but involve the costs
and attendant risks of surgery, and are frequently not reversible.

SUMMARY OF THE INVENTION

[0003] The present invention is directed to occlusion devices, delivery
systems for such devices and methods of using such devices and systems for
occluding body passageways particularly reproductive body lumens such as a
female's fallopian tubes and a male's vas deferens.

[0004] The occlusion device embodying features of the invention has at
least one segment with a plurality of expansive elements, preferably self-
expanding, secured by one end thereof to a central location within the device.
The first segment has a first expansive element with a first secured end and a
second free end radially spaced from the first end when in an expanded
configuration. The first segment preferably has at least one additional
expansive element having a first secured end and a second free end radially
spaced from the first end in the expanded configuration. Preferably expansive
elements are equally spaced about the central location of each segment with
the first secured ends of the expansive elements being secured at the central
location.

[0005] The occlusion member may have one or more self expanding
expansive spider-like segments (hereinafter spider segments). A plurality of
spider segments are preferably axially aligned and secured together by
connecting members. Specifically, the occluding member may have a first
spider segment at a first end of the device, a second spider segment at a
second end of the device. In further embodiments, the occluding device may

have at least one intermediate spider segment between the first and second
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spider segments. The self expansive spider devices are preferably secured
together by connecting members such as straight beams or curvilinear
structures such as S-shape or Z-shape members. Connecting members
having other shapes may also be employed.

[0006] The expansive elements of the spider segments may have a first
section extending from the first end of the element which is oriented toward a
first end of the occluding member and a second section extending to the
second end of the expansive element which is oriented to a second end of the
occluding member. The sections of the expansive elements may be straight
or curved or have other shapes. The orientation of the expansive elements
may alternate so that the first section of one expansive element of a spider
segment is oriented in a first direction toward one end of the device and the
first section of another expansive element of the same spider segment is
oriented in a second direction toward a second end of the device.
Additionally, the second section of a first expansive element may be oriented
toward the second end of the occluding member and the second section of a
second expansive element is oriented toward a second end of the occluding
member. Alternatively, the expansive elements of one spider segment may
be oriented in one direction and the expansive elements of another spider
element may be in a second, (e.g. opposite) direction. The angle between the
first and second sections of the expansive elements may be varied to allow for
sizing the expanded configuration of the occluding device.

[0007] The occluding device may be delivered to an intracorporeal location
through a delivery system which has a delivery catheter with an inner lumen -

configured to receive the occluding device in a constricted configuration,
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where the expansive elements of the one or more spider segments of the
occluding device are radially compressed. A pusher element is slidably
disposed within the inner lumen of the delivery catheter and has a distal end
or head configured to engage the proximal end of the constricted occluding
device and urge the occluding device out a discharge port in the distal end of
the catheter. The pusher element is configured so that the proximal end
thereof will extend out of the patient when deploying the occluding device to
facilitate the manipulation of the pusher element. Because the occluding
device is capable of being compressed to a very low profile, the delivery
catheter may be restricted to very small transverse dirhensions. Suitable
delivery catheters may have an inner diameter of about 0.008 to about 0.030
inch (0.2-0.76 mm), preferably about 0.015 to about 0.025 inch (0.4-0.6 mm).
The smaller diameter delivery catheters reduce the pain and discomfort of
delivering the occluding device to the intracorporeal location within the patient.
Moreover, the small diameter catheter greatly increase the locations which
these occluding devices can be deployed.

[0008] The spider segments of the occluding devices embodying features
of the invention, which are suitable for implantation within a female patient's
fallopian tubes, have expanded transverse dimensions of about 1 to about 5
mm, preferably about 2 to about 4 mm. The length of the occluding device for
such uses may range from about 0.5 to about 3 inch (1.3-7.6 cm) , preferably
about 0.7 to about 1.5 inch (1.8-3.8 cm). Device lengths less than 0.5 inch
can result in unstable deployment. Device lengths greater than about 3 inch
provide no further improvement and can make deployment within some

patient locations difficult. ~Spacing between spider segments is usually
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selected to ensure that expansion and contraction of the spider segments do
not interfere with the expansion and contraction of adjacent segments.
Typically, an intrasegment spacing of about 1 to about 5 mm, preferably about
2 to about 4 mm. Additionally, the spider segment spacing of the device
should not interfere with advancement and delivery of the device. Uses in
other treatments and other intracorporeal locations may require different size
occluding devices. About 1 to about 12, preferably about 2 to about 6 spider
segments may be disposed along the length of the occluding device.

[0009] The occluding device embodying features of the invention may be
provided with a material to facilitate tissue growth within the occluding device
to effect lumen occlusion. Suitable materials include fibrous materials such as
Dacron or Nylon. The fibrous materials may be deployed about or between
the expansive members of the spider segments or the connectors between
the spider segments. The various components of the occluding devices may
be provided with porous jackets or surfaces for the same purpose.

[0010] The delivery catheter may be of an over the wire (OTW) or of rapid
exchange (RX) type design. An OTW catheter has a guide wire lumen
extending the full length of the catheter, whereas an RX type catheter has a
relatively shore guide wire lumen in a distal portion of the catheter. With a
rapid exchange type catheter, the guide wire lumen (as measured from a
distal guide wire port to a proximal guide wire port) is about 0.5 to about 50
cm, typically about 10 to about 35 cm.

[0011] The alternative means of using a pushing device proximal to the
collapsed device allows for the device to have a very small collapsed profile

since no guide wire needs to pass through it, however such systems do not
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allow for any steerability of the system through the body lumens. For these
reasons ana others it would be desirable to have a small diameter system that
still allows for steerability of the guide wire while advancing through the body
passageways. Although these procedures all may benefit from the inventions
described herein, one particularly useful and immediate benefit for these
devices, methods and systems is in the delivery of occlusion devices to the
fallopian tubes for contraceptive purposes. At least some of these objectives
will be met by the novel inventions, devices, methods and systems described

hereinbelow.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 is an elevational view of an occluding device having a
single spider segment.

[0013] Figure 2 is an end view of the occluding device shown in Figure 1.
[0014] Figure 3 is an elevational view of an occluding device having a
plurality of interconnected spider segments in expanded configurations.
[0015] Figure 4 is an elevational view of the occluding device shown in
Figure 3 compressed into a contracted configuration.

[0016] Figure 5 is an elevational view, partially is section of a rapid
exchange-type delivery catheter illustrating the advancement of an occluding
device embodying features of the invention.

[0017] Figures 6 and 7 are transverse cross-sectional views of the delivery
catheter and guide wire shown in Figure 5 taken along the lines 6-6 and 7-7
respectfully.

[0018] Figure 8 is an elevational view of an over-the-wire type delivery
catheter.

[0019] Figure 9 is a transverse cross-section of the over-the-wire delivery
catheter shown in Figure 8, taken along the lines 9-9.

[0020] Figure 10 is an elevational view, partially in section, of the distal
section of the over-the-wire delivery catheter shown in Figure 8 illustrating the
advancement of an occluding device embodying features of the invention
within the inner lumen of the delivery catheter by a pusher element.

[0021] Figure 11 is an elevational view, partially in section, of an over-the-

wire delivery catheter with a combined guide wire-pusher element advancing
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an occluding member embodying features of the invention through the inner
lumen of the catheter.

[0022] Figure 12 is a transverse cross-sectional view of the delivery
catheter shown in Figure 11 taken along the lines 12-12

[0023] Figure 13 is an elevational view of an occlusion device embodying
features of the invention disposed within a body lumen such as a female’s
fallopian tube.

[0024] Figure 14 is a partial elevational view of the occluding device shown
in Figure 5 with fibrous material disposed about the expansive elements and a
connecting member.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0025] Figures 1 and 2 illustrate an occluding device 10 which is suitable to
occlude a patient's reproductive lumen. The occluding 10 is in the form of a
spider segment 11 that has a plurality of expansive elements 12 which radiate
from a central location 13. The expansive elements have first sections 14
with a first end 15 secured to the central location 13 and second sections 16
with free ends 17 radially displaced from the central location 13 in the
expanded configuration as shown.

[0026] Figure 3 represents an elevational view of an occlusion device 20
with three spider segments 21, 22 and 23 that have the same structure as the
spider segment 11 shown in Figures 1 and 2. The individual spider segments
21-23 have expansive elements 24, 25, 26 and 27 which are secured by a
first ends 28 to the central location 29. Each expansive element of a spider
segment has a first section 30 which is adjacent to the central location or

center line axis 29 and which is oriented toward one end of the occluding
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member 20 and a second section 31 which is oriented toward the other end of
the occluding device 20. The angle between the first and second sections 30
and 31 of the expansive elements ranges from about 20° to about 75°,
preferably about 30° to about 60°. The spider segments 21 and 22 are
interconnected by beam 32 and spider segments 22 and 23 are
interconnected by beam 33 both of which lie along the center line axis 29.
The free end 33, 34 and 35 of the expansive elements 24-27 are configured to
engage the interior body lumen and seat the occlusion device therein. Figure
3 illustrates the occlusion device 20 in an expanded configuration and Figure
4 illustrates the device 20 compressed into a constricted configuration with the
first and second sections 30 and 31 of the expansive elements 24-27 folded
together so as to present a smaller profile.

[0027] Figures 5-7 shows a rapid exchange delivery catheter 40 suitable to
deliver an occluding member 10 as shown in Figure 1. The delivery catheter
40 has an elongated shaft 41 with a proximal shaft section 42 and a distal
shaft section 43. The elongated shaft 41 has a lumen 44 which extends the
length of the shaft to the discharge port 45 in the distal end 46 in the distal
shaft section 43. The distal shaft section 43 has a second lumen 47 for
receiving a guide wire 48 over which the delivery catheter is advanced to the
desired intracorporeal location for deploying the occluding device. A pusher
element 50 having an elongated shaft 51 has an enlarged head 52 on the
distal end thereof to engage an occlusion member 10 slidably disposed within
the inner lumen 44. The pusher element 50 is long enough so that the
proximal end 54 of the shaft 51 extends out of the proximal end 55 of the

catheter 40 when the enlarged head 52 thereof has pushed the occlusion
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member 10 out the discharge port 45 in the distal end 46 of the catheter into a
body lumen. The guide wire 47 is slidably disposed within the short guide
wire lumen 47 which may be about 0.5 to about 50 cm, preferably about 10 to
about 35 cm in length. A distal guide wire port 56 is provided in the distal end
46 of the catheter 40 and a proximal guide wire port 57 is provided a short
distance proximal from the distal guide wire port and a substantial distance
from the proximal end 55 of the catheter. The guide wire 47 may be of
conventional structure with an elongated shaft 58, a tapered distal shaft
section 59 and a shapeable spring tip 60 which enables steering the distal
end of the guide wire within the patient's body lumen by torquing the proximal
end 61 which is configured to extend out of the patient's body.

[0028] When delivering the occlusion device 10 by means of a rapid
delivery catheter 40, the guide wire 47 is usually advanced through the
patient’s vaginal canal and uterine cavity and into the patient’'s fallopian tube
with a hysteroscope. The shaped spring tip 60 on the distal end of the guide
wire 47 may be used to guide the distal tip into the patient’s fallopian tube.
The guide wire 47 is advanced until the spring tip 60 is disposed distal to the
desired location for the occluding member 10. The rapid exchange delivery
catheter 40 may then be advanced over the guide wire until the distal end of
the delivery catheter 40 is in an appropriate position for the delivery of the
occluding device within the patient's body lumen. The pusher element 50 is
then distally advanced until the enlarged heat 51 pushes the occluding device
20 out the discharge port 45 in the distal end 46 of the delivery catheter 40.

The occlusion device 10 expands upon deployment from the delivery catheter

10



WO 2004/058110 PCT/US2003/041341

40 and then the delivery catheter and guide wire 47 may be removed from the
patient.

[0029] Figure 8-10 depict an over-the-wire type delivery catheter 70 which
has an elongated shaft 71, an inner lumen 72, a distal port 73 in the distal end
74 of the shaft and an adapter 75 on the proximal end 76 of the shaft. As
shown best in Figure 10 a pusher rod 77 with enlarged head 78 is slidably
disposed within the inner lumen 72. The enlarged head 78 is configured to
engage the proximal end of occlusion device 20 which is disposed within the
inner lumen 72 in a constricted configuration. Distal movement of the pusher
rod 77 advances the occlusion device 20 through the inner lumen and out the
distal port 73 in the distal end 74.

[0030] An alternative delivery system is shown in Figures 11-12 wherein a
pusher rod 80 is slidably disposed within an inner lumen 81 of delivery
catheter 82. The pusher rod 80 has an elongated shaft 83, an enlarged head
84 and a distal shaft section 85 extending from the front face 86 of the
enlarged head 84 is provided with a distal spring tip 86. The pusher rod 80 is
in effect a combined pusher rod-guide wire which both guides the delivery
system to the desired location and pushes an occlusion device 10 out of the
discharge port 87 in the distal end 88 of the delivery catheter 82.

[0031] Figure 13 illustrates an occlusion device 20 embodying features of
the invention disposed within a patient's body lumen such as a female
patient's fallopian tube 90. The spider segments 21, 22 and 23 of the
occluding device 20 has expansive elements with free ends which engage the

inner lining of the body lumen.
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[0032] Figure 14 illustrates the proximal portion of occlusion device 20
shown in Figure 3 depicting the expansive elements of spider segment 21
provided with fibrous mass 100 of strands 101 which facilitate tissue ingrowth
when the occlusion device is deployed in a female patient's fallopian tube. A
similar fibrous mass 103 may be positioned about the connecting beam 32
which extends between the spider segments 21 and the adjacent spider
segment 22 (not shown). While fibrous masses of strands are depicted in
Figure 14, a variety of materials which facilitate tissue growth within the
occluding device to facilitate luminal occlusion may be used to facilitate
sufficient tissue ingrowth to effectively occlude the body lumen. The fibrous
material is preferably a polyester such as Hytrel or a polyamide such as Nylon
6. Other biocompatible polymeric materials may be employed which facilitate
the in-growth of tissue into the device to facilitate effective occlusion of the
body lumen.

[0033] Figure 15 illustrates an alternative design for an occlusion device
110 in which the expansive elements 111 of one spider segment 112 are
oriented in an opposed orientation to the expansive elements 113 of an
adjacent spider segment 114. With the free ends of multiple spider segments
in opposing directions, the occluding device 110 is more securely disposed
within the patient’s body lumen so as to minimize displacement.

[0034] Alternatively, drugs and/or hormones may be incorporated within the
device in order to accelerate tissue growth into the device. Alternatively, if
occluding the fallopian tube of a female patient, the device may also elude
contraceptive drugs or, if occluding a male patient's reproductive lumen, a

spermicide to ensure that the occluding device will be effective immediately

12
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upon placement, rather than having to wait for sufficient tissue in-growth into
the device for effective occlusion.

[0035] The delivery catheter may provide for the delivery of two or more
occluding devices. If more than one occluding device is to be delivered within
the body (e.g. an occluding device to each fallopian tube), there is no need to
remove the initial delivery catheter to deliver additional devices. In such an
instance, the physician may deliver one device to the first of two fallopian
tubes, and, then access the other fallopian tube with the delivery catheter
where the second occluding device is deployed. The use of two occluding
devices has the advantage of speeding the overall procedure time and
reducing overall costs for the procedure because only one delivery catheter is
used.

[0036] In another embodiment, the distal end of the delivery catheter is
colored a different color than the body of the catheter. As the delivery
catheter is advanced through a hysteroscope, the change in color on the
distal end of the delivery catheter can be viewed through the hysteroscope as
the distal end of the catheter enters the fallopian tube. When the color
changes and is completely located within the fallopian tube, the enclosed
occlusion device is properly located at the specified depth. The occlusion
device may then be delivered, ensuring that it is placed at a predetermined
depth within the fallopian tube. Depending on the length of the visual marker
on the distal end of the delivery catheter, the occlusion device may be located
within the isthmic region of the fallopian tube, distal to the isthmic region, or
even near the ampulla region of the fallopian tube. An alternative to the

variable colored distal region is a visual marker on the delivery catheter. As

13
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the visual marker enters the fallopian tube, the occlusion device is at the
proper depth for deployment. Alternatively, two markers may be placed to
show a pre—specified range of depth indication proper placement. Visual
markers on the distal end of the delivery catheter may include raised portions
or bumps on the exterior of the distal tip of the delivery catheter.

[0037] An alternative to visual means of placement is the use of ultrasound
guidance. In this case, a marker that is echogenic is placed on the distal tip of
the delivery catheter and a second marker locating the occlusion device within
the delivery catheter allows for proper placement of the device under
ultrasonic guidance.

[0038] Another means of placement for the device is under fluoroscopic
guidance. In this case, a radiopaque marker is located at the distal tip of the
delivery catheter and a second marker locates the occlusion device within the
delivery catheter. When the proper depth of the delivery catheter within the
fallopian tube has been seen under fluoroscopy, the occlusion device is ready
to be deployed. Additionally, the‘ occlusion device itself may be made
radiopaque, either in part or in whole, allowing for direct visualization under
fluoroscopy and easier placement.

[0039] The devices, systems, and methods of this invention may be used in
the occlusion of various body passageways. Additionally, the devices are
particularly well-suited for the steerable delivery of small self expanding
intravascular devices, including coronary and neurovascular stents. The
devices and methods described herein may be placed using visual means,

ultrasonic guidance and/or fluoroscopy.
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[0040] The occluding members embodying features of the invention may be
preferably formed at least in part of superelastic NiTi alloy with an austenite to
martensite transition temperature less than 40°C. preferably less than 25°C.
The occlusion device formed at least in part of superelastic NiTi alloy may
have the austenite transformed to martensite by reducing the temperature of
the device to below the transformation temperature and then constricting the
occluding device to facilitate entry into the inner lumen of the delivery catheter
in the martensite phase. The mechanical constriction of the occluding device
within the delivery catheter maintains the occluding device in the martensite
phase. Alternatively, the device may be mechanically compressed to siress-
induce the austenite to martensite transformation. When the NiTi devices are
released from the delivery catheter, the NiTi alloy transforms from the
martensite phase to the more stable, higher strength austenite phase.

[0041] Additionally, the occluding devices embodying features of the
invention may be formed at least in part of other high strength biocompatible
materials such as MP35N alloy, cobalt-chromium alloys, stainless steel, and
high strength biocompatible polymeric materials or combinations thereof may
be suitable.

[0042] While particular forms of the invention have been illustrated and
described herein, it will be apparent to those skilled in the art that various
modifications and improvements can be made to the invention. Moreover,
individual features of embodiments of the invention may be shown in some
drawings and not in others, but those skilled in the art will recognize that
individual features of one embodiment of the invention can be combined with

any or all the features of another embodiment. Accordingly, it is not intended
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that the invention be limited to the specific embodiments illustrated. It is
therefore intended that this invention to be defined by the scope of the
appended claims as broadly as the prior art will permit.

Terms such a “element’, “member”, “device”, “sections”, “portion’,

nou nou

“section”, “means”, “steps” and words of similar import when used herein shall
not be construed as invoking the provisions of 35 U.S.C. §112(6) unless the
following claims expressly use the term “means” followed by a particular
function without specific structure or use of the term “step” followed by a
particular function without specific action. All patents and patent applications
referred to above are hereby incorporated by reference in their entirety.

Accordingly, it is not intended that the invention be limited, except as by the

appended claims.
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WHAT IS CLAIMED IS:
1. An occluding member for a patient's reproductive lumen having

at least one segment with a first contracted configuration and a second
expanded configuration, comprising:

. a. a first expansive element having a first end secured to a central
location in the occluding member and a second end radially
spaced from the first end when in an expanded configuration;
and

b. at least one additional expansive element having a first end

secured to the central location in the occluding member and a
second end radially spaced from the central location in the
expanded configuration.

2. The device of claim 1 wherein at least one of the expansive
elements has a first section extending from the first end of the element which
is oriented toward a first end of the occluding device and a second section
extending to the second end of the expansive element which is oriented
toward a second end of the occluding device.

3. The device of claim 2 wherein at least one of the first and
second expansive sections of the expansive elements are straight.

4. The device of claim 2 wherein at least one of the first and
second expansive sections of the expansive elements are curved.

5. The device of claim 2 wherein a least the first section of the first
expansive member is oriented toward a first end of the occluding member and
the first section of the second expansive element is oriented toward a second

end of the occluding member.
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6. The device of claim 2 wherein the first and additional expansive

elements are configured into a spider segment.

7. The device of claim 6 having a plurality of axially aligned spider
segments. ’
8. The device of claim 1 wherein the expansive elements are self

expansive from a constricted configuration to an expanded configuration.

9. The device of claim 8 wherein the expansive elements are
formed at least in part of superelastic NiTi alloy which has a stable austenite
phase at less than 40°C. and which is in a martensite phase when in a
constricted configuration.

10. An occluding member for a patient's reproductive lumen,
comprising:

a. a first spider segment having

a first expansive element having a first end secured to a central
location in the occluding member and a second end
radially spaced from the first end when in an expanded
configuration and,

at least one additional expansive element having a first end
secured to the central location in the occluding member
and a second end radially spaced from the central
location in the expanded configuration; and

b. a second spider segment axially spaced from the first spider

segment, having

a first expansive element having a first end secured to a central

location in the occluding member and a second end

18
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radially spaced from the first end when in an expanded
configuration and

at least one additional expansive element having a first end
secured to the central location in the occluding member
and a second end radially spaced from the central
location in the expanded configuration.

11.  The occluding device of claim 10 wherein a connecting member
extends interconnects the first spider segment with an adjacent spider
segment.

12.  The occluding device of claim 11 wherein the adjacent spider
segment is the second spider segment.

13. The occluding device of claim 10 including at least one
intermediate spider segment which is axially disposed between the first and
second spider segments and which has:

a first expansive element having a first end secured to a central
location in the occluding member and a second end
radially spaced from the first end when in an expanded
configuration and

at least one additional expansive element having a first end
secured to the central location in the occluding member
and a second end radially spaced from the first end
when in the expanded configuration;

14. The occluding device of claim 13 wherein at least one
connecting member extends between each spider segment and an adjacent

spider segment.

19



WO 2004/058110 PCT/US2003/041341

15. The occluding device of claim 11 wherein the connecting
member is straight.

16. The occluding device of claim 11 wherein the connecting
member is curved.

17.  An occluding member for a patient's reproductive lumen,

comprising:
a. a first spider segment which is located at a first end of the
occluding member and which has
a first expansive element having a first end secured to a central
location in the occluding member and a second end
radially spaced from the first end when in an expanded
configuration and,
at least one additional expansive element having a first end
secured to the central location in the occluding member
and a second end radially spaced from the first end
when in an expanded configuration;
b. a second spider segment which is located at a second end of

the occluding member and which has

a first expansive element having a first end secured to a central
location in the occluding member and a second end
radially spaced from the first end when in an expanded
configuration and

at least one additional expansive element having a first end

secured to the central location in the occluding member
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and a second end radially spaced from the first end
when in an expanded configuration;

C. at least one intermediate spider segment which is axially
disposed between the first and second spider segments and
which has:

a first expansive element having a first end secured to a central
location in the occluding member and a second end
radially spaced from the first end when in an expanded
configuration and

at least one additional expansive element having a first end
secured to the central location in the occluding member
and a second end radially spaced from the first end
when in the expanded configuration;

d. a connecting member extending between and connected to the
first spider segment and an adjacent intermediate spider
segment.

18.  The device of claim 17 wherein the first spider segment and the

adjacent intermediate spider segment are axially aligned.

19.  The device of claim 17 wherein the second spider segment and

an adjacent intermediate spider segment are axially aligned.

20. The device of claim 17 wherein the first, second and

intermediate spider segments are axially aligned.

21. The device of claim 17 wherein the spider segments are

connected to adjacent spider segments by a connecting member which

extends axially along a central location within the occluding member.
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22. The device of claim 17 wherein the intermediate spider

segments are interconnected by a connecting member.

23. A minimally invasive system for occluding a patient's

reproductive body lumen, comprising:

a. an elongated delivery catheter having a proximal end, a port in
the proximal end, a distal end, a port in the distal end and an
inner lumen extending between and in fluid communication with
the ports in the proximal and distal ends of the guiding catheter,

b. a self-expanding expandable occluding device which is disposed
within the inner lumen of the elongated guiding catheter and
which is configured to expand when released within the patient’s
reproductive body lumen; and

C. an elongated pusher member which is slidably disposed within
the inner lumen of the delivery catheter and which has a pusher
member configured to engage the occluding device and push
the occluding device out the port in the distal end of the guiding
catheter into the reproductive body lumen wherein the occluding
device expands therein.

24. The system of claim 23 wherein the self-expanding occluding

device comprises:

a. a first spider segment having
a first expansive element having a first end secured to a central

location in the occludinQ member and a second end
radially spaced from the first end when in an expanded

configuration and,
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at least one additional expansive element having a first end
secured to the central location in the occluding member
and a second end radially spaced from the central
location in the expanded configuration; and

a second spider segment axially spaced from the first spider

segment, having

a first expansive element having a first end secured to a central
location in the occluding member and a second end
radially spaced from the first end when in an expanded
configuration and

at least one additional expansive element having a first end
secured to the central location in the occluding member.
and a second end radially spaced from the central
location in the expanded configuration.

The occluding device of claim 24 wherein a connecting member

extends interconnects the first spider segment with an adjacent spider

segment.

26.

The occluding device of claim 25 wherein the adjacent spider

segment is the second spider segment.

27.

The occluding device of claim 24 including at least one

intermediate spider segment which is axially disposed between the first and

second spider segments and which has:

a first expansive element having a first end secured to a central

location in the occluding member and a second end
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radially spaced from the first end when in an expanded
configuration and

at least one additional expansive element having a first end
secured to the central location in the occluding member
and a second end radially spaced from the first end
when in the expanded configuration;

28. The system of claim 27 wherein the occluding device has at
least one connecting member extending between each spider segment and
an adjacent spider segment.

29. The system of claim 28 wherein the connecting member of the
occluding device is straight.

30. The system of claim 28 wherein the connecting member of the
occluding device is curved.

31. A self-expanding occluding member for a patient's reproductive
lumen having at least one segment with a first contracted configuration and a
second expanded configuration, comprising:

a. a first resilient expansive element having a first end secured to a
central location in the occluding member and a second end
radially spaced from the first end when in an expanded
configuration; and

b. at least one additional resilient expansive element having a first
end secured to the central location in the occluding member and
a second end radially spaced from the central location in the

expanded configuration.
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