






































































































































































































































































































































































































































































































































































































































308 
 

WHAT IS CLAIMED IS:  

 

1.  A device for treating a thrombus in a vessel, the device comprising:  

a distal portion comprising a plurality of wires woven to form a textile 

structure expandable from a collapsed configuration to an expanded configuration,  

the textile structure comprising, in the expanded configuration:  

a first bulb,  

a second bulb distal to the first bulb, the first bulb and the second bulb having a 

first diameter,  

a first neck longitudinally between the first bulb and the second bulb,  

a third bulb distal to the second bulb,  

a second neck longitudinally between the second bulb and the third bulb,  

a fourth bulb distal to the third bulb, the third bulb and the fourth bulb having a 

second diameter smaller than the first diameter,  

a third neck longitudinally between the third bulb and the fourth bulb,  

a fifth bulb distal to the fourth bulb,  

a fourth neck longitudinally between the fourth bulb and the fifth bulb,  

a sixth bulb distal to the fifth bulb; the fifth bulb and the sixth bulb having a 

third diameter smaller than the second diameter, and  

a fifth neck longitudinally between the fifth bulb and the sixth bulb;  

the plurality of wires comprising:  

a plurality of shape-memory wires, and  

a plurality of radiopaque wires;  

a proximal portion including a tubular member, the tubular member 

comprising:  

a wire; and  

a hypotube comprising a lumen, the hypotube distal to the wire,  

wherein a portion of the wire is coupled inside the lumen of the hypotube; and  

a bonding zone coupling the distal portion and the proximal portion.  

 

2.  The device of Claim 1, wherein the textile structure further comprises a 

plurality of bulbs, the plurality of bulbs at least one of proximal to, distal to, and 

between the first, second, third, fourth, fifth, and sixth bulbs.  
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3. The device of Claim 1 or 2, wherein the distal portion is hollow.  

 

4.  The device of any one of Claims 1 to 3, wherein the distal portion comprises a 

free distal end.  

 

5.  A device for treating a thrombus in a vessel, the device comprising:  

a first portion comprising a plurality of wires woven to form a textile structure 

expandable from a collapsed configuration to an expanded configuration,  

the textile structure comprising, in the expanded configuration:  

four to twenty self-expanding bulbs, wherein the four to twenty self-expanding 

bulbs comprises:  

a first bulb;  

a second bulb distal to the first bulb, the first bulb and the second bulb having a 

first diameter;  

a third bulb distal to the second bulb; and  

a fourth bulb distal to the third bulb, the third bulb and the fourth bulb having a 

second diameter smaller than the first diameter;  

a plurality of necks,  

pairs of the four to twenty self-expanding bulbs spaced along a longitudinal 

axis of the textile structure by a neck of the plurality of necks,  

the plurality of wires comprising shape-memory wires;  

a second portion including a tubular member; and  

a bonding zone coupling the first portion and the second portion.  

 

6.  The device of Claim 5, wherein the tubular member comprises:  

a wire; and  

a hypotube comprising a lumen, the hypotube distal to the wire,  

wherein a portion of the wire is coupled inside the lumen of the hypotube.  

 

7.  The device of Claim 5 or 6, wherein the tubular member comprises a plurality 

of different austenitic finish temperatures along a longitudinal axis of the tubular 

member.  
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8.  The device of any one of Claims 5 to 7, wherein the first portion is hollow.  

 

9.  The device of any one of Claims 5 to 8, wherein the first portion comprises a 

free distal end.  

 

10.  A device for treating a thrombus in a vessel, the device comprising:  

a first portion comprising a plurality of wires woven to form a textile structure 

expandable from a collapsed configuration to an expanded configuration,  

the textile structure comprising, in the expanded configuration:  

a plurality of self-expanding bulbs, and  

a plurality of necks,  

pairs of the plurality of self-expanding bulbs spaced along a longitudinal axis 

of the textile structure by a neck of the plurality of necks,  

a second portion including a tubular member,  

the tubular member comprising:  

a wire; and  

a hypotube comprising a lumen, the hypotube distal to the wire,  

wherein a distal end of the wire is coupled inside the lumen at a proximal end 

of the hypotube; and  

a bonding zone coupling the first portion and a distal end of the hypotube.  

 

11.  The device of Claim 10, wherein the plurality of self-expanding bulbs 

comprises:  

a first bulb;  

a second bulb distal to the first bulb, the first bulb and the second bulb having a 

first diameter;  

a third bulb distal to the second bulb; and  

a fourth bulb distal to the third bulb, the third bulb and the fourth bulb having a 

second diameter smaller than the first diameter.  
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12.  The device of Claim 10, wherein the plurality of self-expanding bulbs 

comprises:  

a first bulb;  

a second bulb distal to the first bulb, the first bulb and the second bulb having a 

first diameter;  

a third bulb distal to the second bulb;  

a fourth bulb distal to the third bulb, the third bulb and the fourth bulb having a 

second diameter smaller than the first diameter; and  

a fifth bulb distal to the fourth bulb, the fifth bulb having a third diameter 

smaller than the second diameter.  

 

13.  The device of Claim 10, wherein the plurality of self-expanding bulbs 

comprises:  

a first bulb;  

a second bulb distal to the first bulb, the first bulb and the second bulb having a 

first diameter;  

a third bulb distal to the second bulb;  

a fourth bulb distal to the third bulb, the third bulb and the fourth bulb having a 

second diameter smaller than the first diameter;  

a fifth bulb distal to the fourth bulb; and  

a sixth bulb distal to the fifth bulb, the fifth bulb and the sixth bulb having a 

third diameter smaller than the second diameter.  

 

14.  The device of any one of Claims 10 to 13, wherein the textile structure 

comprises:  

a first shape at a first temperature,  

wherein the first shape comprises a spiral;  

a second shape at a second temperature higher than the first temperature,  

wherein the second shape comprises the expanded configuration; and  

a third shape comprising stress-induced martensite,  

the third shape different than the first shape and the second shape,  

wherein the textile structure is configured to self-expand from the third shape 

to the second shape upon deployment from a sheath, and  
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wherein the textile structure is configured to transform from the second shape 

to the first shape upon exposure to the first temperature or lower.  

 

15.  The device of any one of Claims 10 to 14, wherein the tubular member 

comprises a plurality of different austenitic finish temperatures along a longitudinal 

axis of the tubular member.  

 

16.  The device of any one of Claims 10 to 15, wherein the tubular member 

comprises a plurality of different shape sets along a longitudinal axis of the tubular 

member.  

 

17.  The device of any one of Claims 10 to 16, wherein the hypotube has a 

longitudinal axis and comprises:  

a first pattern of longitudinally-spaced rows each including two kerfs and two 

stems, the two stems in each of the rows of the first pattern circumferentially opposite, 

the stems of sequential said rows of the first pattern offset in a first circumferential 

direction; and  

a second pattern of longitudinally-spaced rows each including two kerfs and 

two stems, the two stems in each of the rows of the second pattern circumferentially 

opposite, the rows of the second pattern singly alternatingly interspersed with the rows 

of the first pattern, the stems of sequential said rows of the second pattern offset in a 

second circumferential direction opposite the first circumferential direction.  

 

18.  The device of any one of Claims 10 to 17, wherein the plurality of bulbs 

comprises four to ten bulbs.  

 

19.  The device of any one of Claims 10 to 18, wherein the first portion is hollow.  

 

20.  The device of any one of Claims 10 to 19, wherein the first portion comprises a 

free distal end. 


