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Granted Claims

1. A pump for assisting blood circulation comprising:
a housing comprising an interior surface and an expanded configuration;

a valve member comprising a rim disposed within the expandable housing, wherein the

valve member has an expanded or extended configuration, and a collapsed configuration; and

an actuator coupled to the valve member, wherein the actuator is configured to linearly

reciprocate the valve member within the housing,

wherein the pump has a fill stroke and a pump stroke, and wherein the rim of the valve
member is configured to maintain contact with the interior surface of the housing during the

pump stroke.

2. The pump of claim 1, wherein the rim has a thickness ranging from about 0.20 mm to about

1.5 mm.

3. The pump of claim 1, wherein the housing is expandable and comprises a scaffold, the

scaffold comprising a proximal end and a distal end.

4. The pump of claim 3, wherein the scaffold comprises stainless steel, titanium, or alloys

thereof.

5. The pump of claim 3, wherein the distal end comprises an inlet for blood flow during the fill

stroke and the proximal end comprises an outlet for blood flow during the pump stroke.

6. The pump of claim 1, wherein the housing has a diameter ranging from about 12 mm to about

20 mm in the expanded configuration.
7. The pump of claim 1, further comprising a cannula.

8. The pump of claim 7, wherein the cannula extends from the proximal end of the expandable

housing.

9. The pump of claim 7, wherein the cannula extends from the distal end of the expandable

housing.
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10. The pump of claim 7, wherein the cannula has a length of about 2.5 cm to about 5.0 cm.
11. The pump of claim 7, wherein the cannula has a length of about 25 cm to about 30 cm.
12. The pump of claim 7, wherein the cannula has a length of about 35 cm to about 40 cm.
13. The pump of claim 1, wherein the housing further comprises a polymer layer.

14. The pump of claim 13, wherein the polymer layer comprises an elastomeric polymer.

15. The pump of claim 14, wherein the elastomeric polymer comprises a silicone, a polyester, a

polyurethane, or a combination thereof.

16. The pump of claim 1, wherein the valve member comprises a flexible diaphragm, the

flexible diaphragm comprising a diaphragm body.
17. The pump of claim 16, wherein the flexible diaphragm comprises an elastomeric polymer.

18. The pump of claim 17, wherein the elastomeric polymer comprises a silicone, a polyester, a

polyurethane elastomer, or a combination thereof.

19. The pump of claim 16, wherein the diaphragm body and the rim comprise the same

material.
20. The pump of claim 16, wherein the diaphragm body and the rim are integrally formed.

21. The pump of claim 20, wherein a thickness of the rim is greater than a thickness of the

diaphragm body.

22. The pump of claim 16, wherein the diaphragm body has a thickness ranging from about 0.03

mm to about 0.3 mm.

23. The pump of claim 16, wherein the flexible diaphragm is in the collapsed configuration

during the fill stroke.

24. The pump of claim 16, wherein the flexible diaphragm is in the extended configuration

during the pump stroke.
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25. The pump of claim 16, wherein the flexible diaphragm has a conical shape in the extended

configuration.

26. The pump of claim 25, wherein the flexible diaphragm comprises a plurality of ribs that

extend from a center portion of the diaphragm body to the rim.

27. The pump of claim 26, wherein a rib angle between a rib of the plurality of ribs and an axis

perpendicular to the actuator ranges from about 30 degrees to about 60 degrees.
28. The pump of claim 26, wherein the plurality of ribs are equally spaced from one another.

29. The pump of claim 16, further comprising a plurality of tines coupled to the actuator that

support the flexible diaphragm in the extended configuration during the pump stroke.

30. The pump of claim 29, wherein the plurality of tines are flexible and have an expanded

configuration and a compressed configuration.
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