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SHEATH TIP 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/234,260 ?led Sep. 4, 2002. 

FIELD OF THE INVENTION 

[0002] The present invention pertains to devices for ?l 
tering debris from a body lumen. More particularly, the 
present invention pertains to devices for delivering and 
retrieving embolic ?ltering devices. 

BACKGROUND 

[0003] Heart and vascular disease are majors problem in 
the United States and throughout the World. Conditions such 
as atherosclerosis result in blood vessels becoming blocked 
or narroWed. This blockage can result in lack of oxygenation 
of the heart, Which has signi?cant consequences since the 
heart muscle must be Well oxygenated in order to maintain 
its blood pumping action. 

[0004] Occluded, stenotic, or narroWed blood vessels may 
be treated With a number of relatively non-invasive medical 
procedures including percutaneous transluminal angioplasty 
(PTA), percutaneous transluminal coronary angioplasty 
(PTCA), and atherectomy. Angioplasty techniques typically 
involve the use of a balloon catheter. The balloon catheter is 
advanced over a guideWire such that the balloon is posi 
tioned adjacent a stenotic lesion. The balloon is then in?ated 
and the restriction of the vessel is opened. During an 
atherectomy procedure, the stenotic lesion may be mechani 
cally cut aWay from the blood vessel Wall using an atherec 
tomy catheter. 

[0005] During angioplasty and atherectomy procedures, 
embolic debris can be separated from the Wall of the blood 
vessel. If this debris enters the circulatory system, it could 
block other vascular regions including the neural and pul 
monary vasculature. During angioplasty procedures, 
stenotic debris may also break loose due to manipulation of 
the blood vessel. Because of this debris, a number of 
devices, termed embolic protection devices, have been 
developed to ?lter out this debris. 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] The present invention incorporates design and 
manufacturing re?nements to embolic protection devices. In 
some embodiments, the present invention includes an embo 
lic protection ?lter delivery and/or retrieval assembly. The 
assembly includes a shaft or guideWire having a ?lter 
coupled thereto, a sheath, and a tapering member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a partial cross-sectional vieW of an 
example embolic protection delivery and/or retrieval assem 
bly; 
[0008] FIG. 2 is a partial cross-sectional vieW of the 
assembly of FIG. 1, Wherein an embolic protection ?lter is 
disposed Within the sheath; 

[0009] FIG. 3 is an overvieW of another example of an 
embolic protection delivery and/or retrieval assembly; 

[0010] FIG. 4 is a partial cross-sectional vieW of the 
assembly of FIG. 3, Wherein an embolic protection ?lter is 
disposed Within the sheath; 
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[0011] FIG. 5 is a partial cross-sectional vieW of another 
example of an embolic protection delivery and/or retrieval 
assembly; 
[0012] FIG. 6 is a partial cross-sectional vieW of the 
assembly of FIG. 5, Wherein an embolic protection ?lter is 
disposed Within the sheath; 

[0013] FIG. 7 an overvieW of another example of an 
embolic protection delivery and/or retrieval assembly; 

[0014] FIG. 8 is a partial cross-sectional vieW of the 
assembly of FIG. 7, Wherein an embolic protection ?lter is 
disposed Within the sheath; 

[0015] FIG. 9 is a partial cross-sectional vieW of another 
example of an embolic protection delivery and/or retrieval 
assembly; 

[0016] FIG. 10 is a partial cross-sectional vieW of the 
assembly of FIG. 9, Wherein the sheath is con?gured for 
having an embolic protection ?lter disposed therein; 

[0017] FIG. 11 is a partial cross-sectional vieW of the 
assembly of FIG. 9, Wherein the ?lter is disposed Within the 
sheath; and 

[0018] FIG. 12 is a partial cross-sectional vieW of the 
assembly of FIG. 9, Wherein the sheath is shifted to a second 
position according to an alternative mechanism. 

DETAILED DESCRIPTION 

[0019] The folloWing description should be read With 
reference to the draWings Wherein like reference numerals 
indicate like elements throughout the several vieWs. The 
detailed description and draWings illustrate example 
embodiments of the claimed invention. 

[0020] A number of embolic protection devices exist that 
?lter embolic debris generated during an intravascular inter 
vention. Delivering and retrieving the ?lter often includes 
the use of a catheter or sheath that is advanced to an 
appropriate location adjacent, for example, an intravascular 
lesion. In some cases, the lesion may be expanded With a 
stent and the delivery or retrieval sheath may need to pass 
the stent. Thus, it may be desirable for the sheath to have a 
tapered or rounded tip so as to more easily pass the stent 
Without “catching” or otherWise displacing the stent. The 
present invention includes several examples of a ?lter deliv 
ery and/or retrieval assembly 10 that includes a tapering 
member 12 coupled to a delivery and retrieval sheath 14. 
Tapering member 12 may be adapted and con?gured to 
provide assembly 10 (i.e., sheath 14) With a generally 
tapered or rounded distal end that may, for example, alloW 
assembly 10 to more easily pass an intravascular stent. 

[0021] Assembly 10 includes a sheath 14 Which may be a 
delivery or retrieval catheter and includes a proximal end 
(not shoWn), a distal end 16, and a lumen 18 extending 
therethrough. Sheath 14 may be comprised of a metal, metal 
alloy, polymer, metal-polymer composite, or any other suit 
able material. Some examples of suitable polymers include 
polyurethane, polyether-ester (for example a polyether-ester 
elastomer such as ARNITEL® available from DSM Engi 
neering Plastics), polyester (for example a polyester elas 
tomer such as HYTREL® available from DuPont), or linear 
loW density polyethylene (for example REXELL®), and the 
like, or copolymers or mixtures or combinations thereof. 



US 2006/0287671 A1 

Additionally, sheath 14 may be made of polymers such as 
polyamide (for example, DURETHAN® available from 
Bayer or CRISTAMID® available from Elf Atochem), elas 
tomeric polyamides, block polyamide/ethers, polyether 
block amide (PEBA, for example available under the trade 
name PEBAX®), silicones, polyethylene, Marlex high-den 
sity polyethylene, and the like, or mixtures, combinations, or 
copolymers thereof, or With any of the other materials listed 
above. Polyamides, for example, are particularly suitable for 
providing a relatively rigid sheath 14. Some other suitable 
materials for a rigid tubular member include polyetherether 
ketone (PEEK), polyimide (PI), and polyetherimide (PEI). 
PEBA, in contrast to the rigid polyamides, is a relatively 
?exible polymeric material. The use of a polyamide can 
impart a slightly less rigid durometer than the rigid polya 
mides and slightly greater than the ?exible PEBA material. 
In some embodiments, sheath 14 may be a single polymer, 
multiple layers, or a blend of polymers. In some embodi 
ments sheath 14 can include a liquid crystal polymer (LCP) 
blended With other polymers to enhance torqueability. By 
employing careful selection of materials and processing 
techniques, thermoplastic, solvent soluble, and thermoset 
ting variants of these and other materials can be employed 
to achieve the desired results. 

[0022] Additionally, in some embodiments, a coating, for 
example a lubricious (e.g., hydrophylic) or other type of 
coating may be applied over portions or all of sheath 14, 
and/or other portions of assembly 10. Hydrophobic coatings 
such as ?uoropolymers, including polytetra?uroethylene 
(PTFE), provide a dry lubricity Which improves guideWire 
handling and device exchanges. Lubricious coatings 
improve steerability and improve lesion crossing capability. 
Suitable lubricious polymers are Well knoWn in the art and 
may include hydrophilic polymers such as polyarylene 
oxides, polyvinylpyrolidones, polyvinylalcohols, hydroxy 
alkyl cellulosics, algins, saccharides, caprolactones, and the 
like, and mixtures and combinations thereof. Hydrophilic 
polymers may be blended among themselves or With for 
mulated amounts of Water insoluble compounds (including 
some polymers) to yield coatings With suitable lubricity, 
bonding, and solubility. 

[0023] A marker member 20 may be disposed adjacent 
distal end 16 of sheath 14. Marker member 20 may comprise 
a marker band, coil, or other suitable structure that is at least 
partially comprised of radiopaque materials. Radiopaque 
materials are understood to generally produce a relatively 
bright image on a ?uoroscopy screen during a medical 
procedure. This relatively bright image aids the user of 
assembly 10 in determining its location. Radiopaque mate 
rials include, but are not limited to, gold, platinum, and 
plastic material loaded With a radiopaque ?ller. In some 
embodiments, marker member 20 can be disposed adjacent 
distal end 16 of sheath 14 by coupling marker member 20 to 
sheath 14 and then proximally folding back a portion of 
sheath 14 over marker member 20. 

[0024] An elongate shaft or ?lter guideWire 22 can be 
disposed Within at least a portion of lumen 18 of sheath 14. 
Shaft 22 can be made of any suitable material including 
metals, metal alloys, polymers, or the like, or combinations 
or mixtures thereof. Some examples of suitable metals and 
metal alloys include stainless steel, such as 304v stainless 
steel; nickel-titanium alloy, such as nitinol, nickel-chro 
mium alloy, nickel-chromium-iron alloy, cobalt alloy, or the 
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like; or other suitable material. The entire shaft 22 can be 
made of the same material, or in some embodiments, can 
include portions or sections made of different materials. In 
some embodiments, the material used to construct shaft 22 
is chosen to impart varying ?exibility and stiffness charac 
teristics to different portions of shaft 22. For example, the 
material used to construct a proximal region can be rela 
tively stilf for pushability and torqueability (e.g., straight 
ened 304v stainless steel Wire), and the material used to 
construct a distal region can be relatively ?exible by com 
parison for better lateral trackability and steerability (e.g., a 
straightened super elastic or linear elastic alloy such as 
nickel-titanium Wire). 

[0025] In some embodiments, shaft 22 may extend 
through a portion of lumen 18 and exit sheath 14 at a port 
36. Port 36 is disposed relatively near distal end 16 of sheath 
14 and alloWs a single operator to exchange catheters (or 
assemblies such as assembly 10) over shaft 22. Altema 
tively, shaft 22 may extend proximally through essentially 
the entire length of lumen 18. According to this embodi 
ment, catheter exchanges occur by removing the ?rst cath 
eter and then advancing the second catheter over-the-Wire. 

[0026] An embolic protection ?lter 24 is coupled to shaft 
22, for example near a distal end 26 thereof; hoWever, it can 
be appreciated that ?lter 24 could be disposed at essentially 
any position along shaft 22. Filter 24 may generally com 
prise a ?lter material 28 disposed over a ?lter frame 30, and 
one or more struts 32. In general, ?lter 24 operates betWeen 
a ?rst generally collapsed con?guration and a second gen 
erally expanded con?guration for collecting debris in a body 
lumen. Frame 30 may be comprised of a “self-expanding” 
shape-memory material such as nickel-titanium alloy (to 
bias ?lter 24 to be in the second expanded con?guration). 
Filter material 28 may be comprised of, for example, a 
polyurethane sheet and include at least one opening that may 
be, for example, formed by knoWn laser techniques. The 
holes or openings are siZed to alloW blood ?oW therethrough 
but restrict ?oW of debris or emboli ?oating in the body 
lumen or cavity. Strut 32 may be coupled to shaft 22 by a 
coupling 34. Coupling 34 may be one or more Windings of 
strut 32 about shaft 22 or be a ?tting disposed over an end 
of strut 32 to attach it to shaft 22. 

[0027] In some embodiments, tapering member 12 may 
include a nose cone 38 as illustrated in FIG. 1. Nose cone 

38 includes a tapered distal end 40 and may be slidably 
disposed Within lumen 18. According to this embodiment, 
nose cone 38 may be adapted to shift betWeen a ?rst 
position, Wherein at least a portion of nose cone 38 (e.g., 
distal end 40) extends beyond distal end 16, and a second 
position, Wherein nose cone 38 is retracted proximally. It can 
also be appreciated that in some embodiments, nose cone 38 
may be removable from sheath 14 by retracting nose cone 38 
proximally. 
[0028] It can be appreciated that When nose cone 26 is in 
the ?rst position, that it provides distal end 16 of sheath 14 
With a generally tapered or rounded surface. This tapered 
surface may, for example, help assembly 10 pass a stent 
Without displacing the stent. The tapered surface may also 
help assembly 10 pass other areas, for example areas nar 
roWed by thrombus, a medical device, a lesion, plaque, and 
the like. 

[0029] An actuating member 42 may be coupled to nose 
cone 38, for example at a proximal position 44 thereof. 
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Actuating member 42 may comprise a shaft that extends 
from proximal position 44 to a proximal location Where it is 
accessible to a user (directly or indirectly). Thus, actuating 
member 42 may be actuated by the user so that movement 
thereof translates to essentially analogous movement of nose 
cone 38. 

[0030] In at least some embodiments, actuation of actuat 
ing member 42 may result in nose cone 38 shifting betWeen 
the ?rst position and the second position. For example, 
actuating member 42 may be advanced distally to place nose 
cone 38 in the ?rst position. According to this embodiment, 
actuating member 42 is comprised of a su?iciently sti? 
material so as to alloW actuating member 42 to exert a force 
onto nose cone 38 that is su?icient to distally advance nose 
cone 38 Within lumen 18. In some embodiments, the inside 
surface of sheath 14 is su?iciently lubricous so that the 
required force is relatively loW and, thus, actuating member 
42 need only be minimally stiff. 

[0031] Alternatively or in addition to What is described 
above, nose cone 38 may be pre-disposed in the ?rst position 
and advanced through the vasculature. Upon reaching ?lter 
24, actuating member 42 may be urged in the proximal 
direction to shift nose cone 38 to the second position. 
According to this embodiment, actuating member 42 may be 
comprised of a ?exible material so as to alloW assembly 10 
(particularly the distal portion of assembly 10) to maintain 
the desired ?exibility. It can be appreciated that the ?ex 
ibility of actuating member 42 can be altered Without 
departing from the spirit of the invention. 

[0032] When assembly 10 is used to retrieve ?lter 24, nose 
cone 38 may be con?gured in the ?rst position as shoWn in 
FIG. 1. Assembly 10 may then be passed over shaft 22 and 
advanced to a position adjacent ?lter 24. Nose cone 38 may 
then be shifted to the second position as shoWn in FIG. 2 
(for example, by proximally urging actuation member 42). 
Shifting nose cone 38 to the second position alloWs sheath 
14 to be advanced distally over ?lter 24 so that ?lter 24 can 
become disposed Within lumen 18. Assembly 10 (and, thus, 
?lter 24) can then be removed from the vasculature. 

[0033] FIG. 3 is an overvieW of another example ?lter 
delivery and/or retrieval assembly 110 that is essentially the 
same in form and function as assembly 10, except that 
tapering member 112 comprises a streamlined or rounded 
distal head 146 having a mouth or opening 148. It can be 
appreciated that assembly 110 may be used for either 
delivery or retrieval of ?lter 24. Distal head 146 may be 
attached to, integral With, or otherWise coupled to sheath 14 
and provides assembly 110 With a generally tapered distal 
end. Mouth 148 may be con?gured so that it opens in a 
direction oriented at an angle relative to the general direction 
of lumen 18. More precisely, mouth 148 may point in a 
direction that is skeWed relative to the longitudinal axis of 
sheath 114 (and/or lumen 118). 

[0034] The skeW of mouth 148 is embodied by the loca 
tion of a ?rst terminus 150 and a second terminus 152 of 
mouth being horizontally spaced. More particularly, ?rst 
terminus 150 is located distally of second terminus 152. This 
con?guration differs from a typical, blunt ended tube Where 
the corresponding ?rst terminus and second terminus Would 
be oriented in the same vertical plane (i.e., both termini 
located at essentially the same longitudinal position). By 
skeWing the orientation of mouth 148, mouth 148 can be 
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siZed so as to alloW ?lter 24 to become disposed Within 
sheath 114 While maintaining a generally tapered or rounded 
distal tip. Moreover, the siZe of mouth 148 can be altered by 
manipulating the position of second terminus 152 during 
manufacturing of assembly 110. 

[0035] Assembly 110 (more particularly, sheath 114) can 
be advanced over shaft 22 so as to dispose ?lter 24 Within 
lumen 18 as shoWn in FIG. 4. This alloWs assembly 110 to 
be used to retrieve ?lter 24. In some embodiments skeWing 
mouth 148 may alloW the outside diameter to be smaller than 
that of typical ?lter retrieval catheters. This provides assem 
bly 110 With the ability to be used in medical interventions 
that require smaller medical devices. For example, assembly 
110 may be used to access the neurological vasculature and 
other remote locations. 

[0036] When using assembly 110 to deliver ?lter 24, ?lter 
24 can be disposed Within lumen 18 (e.g., by backloading 
?lter 24 into lumen 18 such that ?lter 24 is generally 
collapsed Within sheath 114). Assembly 110 can then be 
advanced through the vasculature to a location adjacent an 
area of interest. Sheath 114 can then be retracted proximally 
such that ?lter 24 emerges from distal end 16 of sheath 114. 
Sheath 114 may then shift to the expanded con?guration 
suitable for ?ltering embolic debris. 

[0037] FIG. 5 is a partial cross-sectional vieW of another 
example delivery and/or retrieval assembly 210 that is 
essentially the same in form and function as assembly 10, 
except that tapering member 212 comprises an bulbous tip 
252. In some embodiments, bulbous tip 252 is in?atable. 
Additionally, assembly 210 may include an alternate sheath 
214 that is essentially the same as sheath 14 except that 
sheath 214 includes an in?ation lumen 254 in ?uid commu 
nication With bulbous tip 252. 

[0038] Bulbous tip 252 includes a tapered leading surface 
256 that provides assembly 210 With a generally tapered 
distal end When in the ?rst position. In some embodiments, 
tapered member 212 is in the ?rst position When bulbous tip 
252 is in?ated or otherWise in the expanded con?guration. 
Like the other examples described above, leading surface 
256 alloWs assembly 210 to more easily pass through, for 
example, a stent Without catching and/or displacing the 
stent. 

[0039] FIG. 6 also illustrates bulbous tip 252 in an in?ated 
or bulbous con?guration. In some embodiments bulbous tip 
252 may be constitutively in?ated or generally con?gured in 
the bulbous shape. According to this embodiment, bulbous 
tip 252 may comprise a generally solid material or a non 
solid material that elastically retains its shape. It can be 
appreciated that a number of different materials can be 
utiliZed to result in the desired shape or properties of bulbous 
tip 252. Substitution of these different materials are thought 
to be Within the scope of the invention. 

[0040] FIG. 7 is an overvieW of another example delivery 
and retrieval assembly 310. Assembly 310 is essentially the 
same in form and function as assembly 10, except that 
tapering member 312 includes a notched tip 360. Notched 
tip 360 may be comprised of a generally ?exible material 
and may taper distally. The distal taper of notched tip 360 
provides assembly 310 With a tapered distal end that may be 
desirable as described above. 

[0041] Assembly 310 may also include one or more 
marker members 320. In some embodiments, marker mem 
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ber 320 may be coupled to shaft 14 essentially the same as 
marker member 20 (i.e., sheath 14 may be folded back 
proximally over marker member 320). Alternatively, marker 
member 320 may be coupled to the exterior or interior 
surface of sheath 14, or otherWise encapsulated Within 
sheath 14. Moreover, marker member 320 may be disposed 
at essentially any position along the length of sheath 14. For 
example, marker member 320 may be disposed about 4 
millimeters or less from distal end 16 of sheath 14. 

[0042] Notched tip 360 includes a plurality of segments 
362 separated by one or more notches 364. In some embodi 
ments, assembly 310 includes tWo segments 362 and tWo 
notches 364. HoWever, it can be appreciated that the number 
of segments 362 and notches 364 may be altered Without 
departing from the spirit of the invention. In general, notches 
364 provide space so that segments 362 can taper inWard 
When in the ?rst position (i.e., con?gured for advancing 
through the vasculature and, for example, passing a stent) 
and expand or Widen When in the second position (i.e., 
con?gured for having ?lter 14 disposed therein) as shoWn in 
FIG. 8. In some embodiments, segments 362 may be biased 
to taper inWard and, thus, be biased to be in the ?rst position. 

[0043] It can also be appreciated that increasing the depth 
or length of notches 364 may alloW tapering member 312 to 
have a smaller pro?le and/or be more tapered. Moreover, 
increasing the length of notches 364 may enhance the stent 
crossing ability of assembly 310. The length of notches 364 
are de?ned by the distance in the proximal direction that 
notches 364 extend to. Some embodiments of the invention 
includes notches 364 With a relatively enhanced length in 
order to accommodate applications Where a smaller pro?le 
Would be desirable. For example, the length of notches 364 
may be about 1 to about 4 millimeters or less for these 
applications. Alternative embodiments include notches 364 
With a more moderate depth. For example, the depth may be 
about 0.5 to about 3 millimeters or less for these applica 
tions. 

[0044] As shoWn in FIG. 8, assembly 310 may be used to 
retrieve ?lter 24. According to this embodiment, tapering 
member 312 (i.e., segments 362) can expand to the enlarged 
second position. Expansion ability may be enhanced by 
manufacturing tapering member 312 from a more ?exible 
material. When in the second position, sheath 14 can be 
advanced over ?lter 24 until ?lter 24 is suitably contained 
Within sheath 14. It can also be appreciated that assembly 
310 can also be used to deliver ?lter 24. For example, ?lter 
24 may be disposed Within sheath 14 as shoWn in FIG. 8 and 
then advanced to an area or interest. Once positioned, sheath 
14 can then be retracted from ?lter 24, alloWing ?lter to 
assume an expanded con?guration suitable for ?ltering 
embolic debris. 

[0045] FIG. 9 is a partial cross-sectional vieW of another 
example retrieval and/or delivery assembly 410. Assembly 
410 is essentially the same as assembly 10, except that 
tapering member 412 includes a ?exible distal tip portion 
466 With a ?lter housing portion 468. In some embodiments, 
hoWever, tapering member 412 may not include housing 
portion 468. According to this embodiment, distal tip portion 
466 may be generally disposed at distal end 16 of sheath 14. 

[0046] Tapering member 412 may be adapted and con?g 
ured to shift betWeen the ?rst position and the second 
position analogous to the positions described above. Shifting 
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to the second position may result in distal tip portion 466 
expanding as shoWn in FIG. 10. According to this embodi 
ment, distal tip portion 466 is comprised of a ?exible 
material. Tapering member 412 may begin to shift When 
sheath 14 is advanced until a portion of ?lter 24 (e.g., strut 
32) contacts distal tip portion 466. Tip 466 then expands to 
a siZe su?icient for ?lter 24 to become disposed therein as 
sheath 14 is further advanced. Once ?lter 24 is su?iciently 
enclosed Within tapering member 412 (e. g., enclosed Within 
housing portion 468), distal tip portion 466 may shift back 
to the ?rst position as shoWn in FIG. 11. 

[0047] FIG. 12 illustrates an alternative shifting mecha 
nism for assembly 410. According to this embodiment, distal 
tip portion 466 may fold back proximally as sheath 14 is 
advanced over ?lter 24. Folding back distal tip portion 466 
provides su?icient space for ?lter 24 to be disposed Within 
housing portion 468 of tapering member 412. 

[0048] It should be understood that this disclosure is, in 
many respects, only illustrative. Changes may be made in 
details, particularly in matters of shape, siZe, and arrange 
ment of steps Without exceeding the scope of the invention. 
The invention’s scope is, of course, de?ned in the language 
in Which the appended claims are expressed. 

1. An embolic protection ?lter assembly, comprising; 

an outer sheath having a proximal end, a distal end, and 
a lumen extending therethrough; 

an elongate shaft disposed in at least a portion of the 
lumen, the shaft having a distal end; 

an embolic protection ?lter coupled to the shaft near the 
distal end thereof; and 

a tapering member comprising a nose cone slidably 
disposed Within the lumen near the distal end of the 
sheath, the tapering member being adapted and con 
?gured to shift betWeen a ?rst position and a second 
position, such that When the tapering member is in the 
?rst position, the tapering member provides the outer 
sheath With a tapered distal tip. 

2. The assembly of claim 1, further comprising a shaft 
having a ?rst end connected to the nose cone and a second 
end disposed proximate the proximal end of the sheath, 
Wherein the second end can be actuated by a user to shift the 
nose cone betWeen the ?rst position and the second position. 

3. The assembly of claim 1, Wherein the nose cone 
includes a tapered distal surface. 

4. The assembly of claim 1, further comprising a marker 
member coupled to the sheath. 

5. The assembly of claim 4, Wherein the marker member 
is coupled to the sheath by folding a portion of the sheath 
proximally over the marker member. 

6. An embolic protection ?lter assembly, comprising; 

an outer sheath having a proximal end, a distal end, and 
a lumen extending therethrough; 

a nose cone slidably disposed Within the lumen, the nose 
cone adapted and con?gured to shift betWeen a ?rst 
position Wherein a portion of the nose extends out from 
the distal end of the sheath and a second position 
Wherein the nose cone is shifted proximally Within the 

lumen; 
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an elongate shaft disposed in at least a portion of the 
lumen, the shaft having a distal end; and 

an embolic protection ?lter coupled to the shaft near the 
distal end thereof. 

7. The assembly of claim 6, Wherein the nose cone has a 
tapered distal surface. 

8. The assembly of claim 6, further comprising an actu 
ating member having a ?rst end connected to the nose cone 
and a second end disposed proximate the proximal end of the 
sheath, Wherein the second end can be actuated by a user to 
shift the nose cone betWeen the ?rst position and the second 
position. 

9. The assembly of claim 6, further comprising a marker 
member coupled to the sheath. 

10. The assembly of claim 9, Wherein the marker member 
is coupled to the sheath by folding a portion of the sheath 
proximally over the marker member. 

11. An embolic protection ?lter assembly, comprising; 

an outer sheath having a proximal end, a distal end, and 
a lumen extending therethrough; 

an elongate shaft disposed in at least a portion of the 
lumen, the shaft having a distal end; 
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an embolic protection ?lter coupled to the shaft near the 
distal end thereof; and 

a tapering member coupled to the sheath and disposed 
near the distal end of the sheath, the tapering member 
comprising a bulbous tip disposed at the distal end of 
the sheath, the tapering member being adapted and 
con?gured to shift betWeen a ?rst position and a second 
position, such that When the tapering member is in the 
?rst position, the tapering member provides the outer 
sheath With a tapered distal tip. 

12. The assembly of claim 11, Wherein the sheath includes 
an in?ation lumen in ?uid communication With the bulbous 
tip. 

13. The assembly of claim 12, Wherein the bulbous tip is 
in?atable by infusing an in?ation media through the in?ation 
lumen into the bulbous tip. 

14. The assembly of claim 12, further comprising a 
marker member coupled to the sheath. 

15. The assembly of claim 14, Wherein the marker mem 
ber is coupled to the sheath by folding a portion of the sheath 
proximally over the marker member. 

* * * * * 


