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(57) ABSTRACT 

Selective fluid barrier valve devices and methods of treat
ment are described herein. An embodiment of a selective 
fluid barrier valve device comprises a housing, an actuator, 
a sleeve, a wire member, and a connector. The sleeve defines 
a passageway that extends through the sleeve. The actuator 
is moveable between a first position and a second position. 
When the actuator is in the first position, the sleeve is in a 
first configuration such that fluid can pass through the 
passageway defined by the sleeve. When the actuator is in a 
second position, the sleeve is in a second configuration such 
that fluid is prevented from passing through the passageway 
defined by the sleeve. 

4 Claims, 11 Drawing Sheets 
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SELECTIVE FLUID BARRIER VALVE 
DEVICE AND METHOD OF TREATMENT 

RELATED APPLICATION 

2 
sleeve is moveable between a first configuration in which the 
sleeve passageway is open such that fluid can pass through 
the sleeve passageway and a second configuration in which 
the sleeve passageway is closed and prevents fluid from 
passing through the sleeve passageway. The first wire mem
ber has a first wire member first end attached to the housing 
and a first wire member second end attached to the actuator. 
The first wire member extends between the housing and the 
sleeve and through the first opening defined by the housing. 

This application claims the benefit of U.S. Provisional 
Application No. 61/985,134, filed Apr. 28, 2014. The dis
closure of this related application is hereby incorporated into 
this disclosure in its entirety. 

FIELD 

The disclosure relates generally to the field of medical 
devices. Particular embodiments are related to selective fluid 

10 The sleeve is in the first configuration and the sleeve 
proximal end is disposed a first distance from the housing 
proximal end when the actuator is in the first position. The 
sleeve is in the second configuration and the sleeve proximal 

barrier valve devices and methods of treatment using a 15 

selective fluid barrier valve device. 

BACKGROUND 

end is disposed a second distance from the housing proximal 
end when the actuator is in the second position. The second 
distance is different than the first distance. 

An example method of treatment using a selective fluid 
barrier valve device comprises the steps of: attaching a 
selective fluid barrier valve device to a first medical device 

A variety of procedures have been developed that require 
the percutaneous insertion of one or more interventional 
devices into a bodily passage, such as a portion of the 
vascular system. Such procedures include, for example, 
percutaneous transluminal coronary angioplasty (PTCA), 
X-ray angiographic procedures, and the like. The interven
tional devices intended for use in such procedures may be 
introduced into the bodily passage using a variety of known 
techniques. For example, an introducer can be advanced into 

20 that has a proximal end, a distal end, and a body that defines 
a lumen that extends from the proximal end to the distal end, 
the selective fluid barrier valve device has a lengthwise axis 
and comprises a housing, an actuator, a sleeve, and a first 
wire member; inserting the first medical device into a bodily 

25 passage such that the distal end of the first medical device is 
disposed within the bodily passage; inserting a second 
medical device that has a proximal end and a distal end 
through the selective fluid barrier valve device and the first 
medical device such that the distal end of the second medical a bodily passageway over a previously placed guide wire 

and used as a conduit for the insertion of an interventional 30 

device into the bodily passage. 
In many cases, an introducer will include one or more 

valves for inhibiting leakage of bodily fluids, such as blood, 
through the introducer as an interventional device is inserted 
through or withdrawn from the introducer. In some cases, 35 

valves that include an elastomeric component and define a 
small slit are used to minimize fluid leakage during these 
exchanges. These valves are dependent upon the ability of 
the elastomeric component to seal around an interventional 
device to close any gaps created upon insertion or with- 40 

drawal of the device through the valve. Generally, these 
valves can only accommodate interventional devices that 
have outside diameters that fall within a small range. In 
addition, during the performance of a procedure, a user may 
be required to hold an interventional device disposed 45 

through a valve stationary to avoid slippage and to increase 
the performance of the valve. 

device is disposed within the bodily passage; navigating the 
distal end of the second medical device to a point of 
treatment within the bodily passage; moving the actuator of 
the selective fluid barrier valve device from the first position 
to the second position; performing treatment using the 
second medical device; moving the actuator of the selective 
fluid barrier valve device from the second position to the first 
position; withdrawing the second medical device from the 
bodily passage, the first medical device, and the selective 
fluid barrier valve device; and withdrawing the first medical 
device from the bodily passage. 

DESCRIPTION OF FIGURES 

FIG. 1 is a perspective view of an example selective fluid 
barrier valve device. 

FIG. 2 is an exploded view of the selective fluid barrier 
valve device illustrated in FIG. 1. 

Therefore, there is a need for improved fluid barrier valve 
devices and methods of treatment using a fluid barrier valve 
device. 

FIG. 3 is a partial cross-sectional view of the selective 
fluid barrier valve device illustrated in FIG. 1, taken along 

50 line 3-3. The selective fluid barrier valve device is illustrated 

BRIEF SUMMARY OF SELECTED EXAMPLE 
EMBODIMENTS 

in a first configuration. Each of the first wire member, the 
second wire member, and the third wire member has been 
omitted for clarity. 

An example embodiment of a selective fluid barrier valve 
device that has a lengthwise axis and comprises a housing, 
an actuator, a sleeve, and a first wire member. The housing 

FIG. 4 is a sectional view of the actuator of the selective 
55 fluid barrier valve device illustrated in FIG. 1 taken along 

the lengthwise axis of the actuator. 

has a housing proximal end, a housing distal end, and a 
housing body that defines a housing passageway and a first 
opening. The housing passageway extends through the hous- 60 

ing. The first opening extends through the housing body and 
provides access to the housing passageway. The actuator is 
moveably attached to the housing and is moveable between 

FIG. 5 is an end view of the distal end of the actuator of 
the selective fluid barrier valve device illustrated in FIG. 1. 

FIG. 6 is a perspective sectional view of the housing of the 
selective fluid barrier valve device illustrated in FIG. 1 taken 
along the lengthwise axis of the housing. 

FIG. 7 is a perspective view of the connector of the 
selective fluid barrier valve device illustrated in FIG. 1. 

FIG. SA is a side view of the selective fluid barrier valve a first position and a second position. The sleeve is disposed 
within the housing passageway and has a sleeve proximal 
end, a sleeve distal end, and a sleeve body that defines a 
sleeve passageway that extends through the sleeve. The 

65 device illustrated in FIG. 1. The selective fluid barrier valve 
device is illustrated in a first configuration. Each of the 
actuator and connector has been omitted for clarity. 

-14-
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FIG. 8B is another side view of the selective fluid barrier FIG. 19 is another sectional view of the selective fluid 
valve device illustrated in FIG. 1. The selective fluid barrier barrier valve device illustrated in FIG. 18 taken along an 
valve device is illustrated between a first configuration and axis that is orthogonal to the lengthwise axis of the selective 
a second configuration. Each of the actuator and connector fluid barrier valve device. The selective fluid barrier valve 
has been omitted for clarity. device is illustrated in a second configuration. 

FIG. SC is another side view of the selective fluid barrier FIG. 20 is an exploded view of another example selective 
valve device illustrated in FIG. 1. The selective fluid barrier fluid barrier valve device. 
valve device is illustrated in a second configuration. Each of FIG. 21 is a partial side view of the selective fluid barrier 
the actuator and connector has been omitted for clarity. valve device illustrated in FIG. 20. The selective fluid barrier 

FIG. 9A is an end view of the distal end of the selective 10 valve device is illustrated in a first configuration. 
fluid barrier valve device illustrated in FIG. 1. The selective FIG. 22 is a cross-sectional view of the selective fluid 
fluid barrier valve device is illustrated in a first configura
tion. Each of the actuator, the connector, and the sleeve has 
been omitted for clarity. 

barrier valve device illustrated in FIG. 21, taken along line 
22-22. The sleeve has been omitted for clarity. 

FIG. 23 is a flowchart representation of an example 
method of treatment. 

FIG. 24 is an exploded view of another example selective 
fluid barrier valve device. 

FIG. 25 is an end view of the distal end of the second 

FIG. 9B is another end view of the distal end of the 15 

selective fluid barrier valve device illustrated in FIG. 1. The 
selective fluid barrier valve device is illustrated between a 
first configuration and a second configuration. Each of the 
actuator, the connector, and the sleeve has been omitted for 
clarity. 

actuator of the selective fluid barrier valve device illustrated 
20 in FIG. 24. 

FIG. 9C is another end view of the distal end of the 
selective fluid barrier valve device illustrated in FIG. 1. The 
selective fluid barrier valve device is illustrated in a second 
configuration. Each of the actuator, the connector, and the 
sleeve has been omitted for clarity. 

FIG. l0A is another end view of the distal end of the 
selective fluid barrier valve device illustrated in FIG. 1. The 
selective fluid barrier valve device is illustrated in a first 
configuration. Each of the actuator and the connector has 
been omitted for clarity. 

FIG. 10B is another end view of the distal end of the 
selective fluid barrier valve device illustrated in FIG. 1. The 
selective fluid barrier valve device is illustrated between a 
first configuration and a second configuration. Each of the 
actuator and the connector has been omitted for clarity. 

FIG. l0C is another end view of the distal end of the 
selective fluid barrier valve device illustrated in FIG. 1. The 
selective fluid barrier valve device is illustrated in a second 
configuration. Each of the actuator and the connector has 
been omitted for clarity. 

FIG. 11 is a partial sectional view of another example 
selective fluid barrier valve device taken along the length
wise axis of the selective fluid barrier valve device. The 
selective fluid barrier valve device is illustrated in a first 
configuration. 

FIG. 12 is a perspective sectional view of the housing of 
the selective fluid barrier valve device illustrated in FIG. 11 
taken along the lengthwise axis of the housing. 

FIG. 13 is a side view of the sleeve of the selective fluid 
barrier valve device illustrated in FIG. 11. 

FIG. 14 is a perspective cross-sectional view of the sleeve 
illustrated in FIG. 13, taken along line 14-14. 

FIG. 15 is an exploded view of another example selective 
fluid barrier valve device. 

FIG. 16 is a partial perspective view of the selective fluid 
barrier valve device illustrated in FIG. 15. The selective fluid 
barrier valve device is illustrated in a first configuration. 
Each of the actuator and the connector has been omitted for 
clarity. 

FIG. 17 is an end view of the proximal end of the selective 
fluid barrier valve device illustrated in FIG. 16. 

FIG. 18 is a sectional view of another example selective 
fluid barrier valve device taken along an axis that is orthogo
nal to the lengthwise axis of the selective fluid barrier valve 
device. The selective fluid barrier valve device is illustrated 
in a first configuration. Each of the actuator and the con
nector has been omitted for clarity. 

FIG. 26 is an end view of the distal end of the first actuator 
and the second actuator of the selective fluid barrier valve 
device illustrated in FIG. 24. Each projection of the plurality 
of projections of the second actuator is in a first configura-

25 tion. 
FIG. 27 is an end view of the distal end of the first actuator 

and the second actuator of the selective fluid barrier valve 
device illustrated in FIG. 24. Each projection of the plurality 
of projections of the second actuator is in a second configu-

30 ration. 

DESCRIPTION OF EMBODIMENTS 

The following detailed description and the appended 
35 drawings describe and illustrate various example embodi

ments of selective fluid barrier valve devices and methods of 
treatment. The description and illustration of these examples 
are provided to enable one skilled in the art to make and use 
a selective fluid barrier valve device and to practice a 

40 method of treatment using a selective fluid barrier valve 
device. They are not intended to limit the scope of the claims 
in any manner. 

The use of"e.g.," "etc.," "for instance," "in example," and 
"or" and grammatically related terms indicates non-exclu-

45 sive alternatives without limitation, unless otherwise noted. 
The use of "optionally" and grammatically related terms 
means that the subsequently described element, event, fea
ture, or circumstance may or may not be present or occur, 
and that the description includes instances where said ele-

50 ment, event, feature, or circumstance occurs and instances 
where it does not. The term "attached" refers to the fixed, 
releasable, or integrated association of two or more elements 
and/or devices. Thus, the term "attached" includes releas
ably attaching and fixedly attaching two or more elements 

55 and/or devices. As used herein, the terms "proximal" and 
"distal" are used to describe opposing axial ends of the 
particular element or feature being described. The term 
"diameter" refers to the length of a straight line passing from 
side to side through the center of a body, element, or feature, 

60 and does not impart any structural configuration on the body, 
element, or feature. The term "circumference" refers to the 
distance around the exterior surface of a body, element, or 
feature, and does not impart any structural configuration on 
the body, elements, or feature. The use of "bodily passage" 

65 or "body passage" refers to any passage within the body of 
an animal, including humans, and includes elongate pas
sages, arteries, and veins. 

-15-
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recesses 52 is sized and configured to receive a portion of a 
rib ( e.g., first rib 84, second rib 86, third rib 88) defined by 
the actuator 18, as described below. The plurality of recesses 
52 provides a mechanism for maintaining the position of the 
actuator 18 on the housing 16 (e.g., first position, second 
position). 

FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 9C, l0A, 
10B, and l0C illustrate an embodiment of a selective fluid 
barrier valve device 10 that has a lengthwise axis 11, a 
proximal end 12, a distal end 14, a housing 16, an actuator 
18, a sleeve 20, a first wire member 22, a second wire 
member 24, a third wire member 26, and a connector 28. The 
selective fluid barrier valve device 10 is moveable between 
a first configuration and a second configuration, as described 
in more detail herein. In the first configuration, fluid can pass 
through the selective fluid barrier valve device 10. In the 
second configuration, fluid is prevented from passing 
through the selective fluid barrier valve device 10. 

While a plurality of recesses 52 has been illustrated as 
defined on the third portion 40 of the housing 16, a selective 
fluid barrier valve device can include any suitable number of 

10 recesses defined at any suitable location on a housing. 

In the embodiment illustrated, and as shown in FIGS. 2 
and 6, the housing 16 has a tapered proximal end 30, a distal 
end 32, and a housing body 34 that defines a first portion 36, 15 

a second portion 38, a third portion 40, a first shoulder 42, 
a second shoulder 44, a passageway 46, a third shoulder 48, 
a groove 50, a plurality of recesses 52, a protuberance 54, a 
first opening 56, a second opening 58, a third opening 60, a 
first cavity 62, a second cavity 64, a third cavity 66, an outer 20 

surface 68, and an inner surface 69. 
The first portion 36 of the housing 16 extends from the 

distal end 32 toward the proximal end 30 of the housing 16 
and to the second portion 38. The second portion 38 of the 
housing 16 extends from the first portion 36 toward the 25 

proximal end 30 of the housing 16 to the third portion 40. 
The third portion 40 extends from the second portion 38 to 
the proximal end 30 of the housing 16. Thus, the second 
portion 38 is disposed between the first portion 36 and the 
third portion 40. The first portion 36 has a first outside 30 

diameter 37, the second portion 38 has a second outside 
diameter 39, and the third portion 40 has a third outside 
diameter 41. The first outside diameter 37 is greater than the 
second outside diameter 39 creating the first shoulder 42. 
The second outside diameter 39 is greater than the third 35 

outside diameter 41 creating the second shoulder 44. 
The passageway 46 extends through the housing 16 from 

the proximal end 30 to the distal end 32 of the housing 16. 
The passageway 46 has a first inside diameter 45 at the 
proximal end 30 of the housing 16 and a second inside 40 

diameter 47 at the distal end 32 of the housing 16. The first 
inside diameter 45 is less than the second inside diameter 47 
creating the third shoulder 48 within the passageway 46. The 
passageway 46 is sized and configured to receive a portion 
of the connector 28 and the sleeve 20, as described in more 45 

detail herein. 
The groove 50 is defined on the third portion 40 of the 

housing 16 and extends into the housing body 34 toward the 
passageway 46 and around the entire circumference of the 
outer surface 68 of the housing 16. However, alternative 50 

embodiments can include a groove that extends about a 
portion of the circumference of the outer surface of a 
housing. The groove 50 is sized and configured to receive a 
portion of the actuator 18 (e.g., protuberance 82). The 
tapered proximal end 30 of the housing 16 is sized and 55 

configured to be advanced proximally over the protuberance 
82 defined by the actuator 18 such that the protuberance 82 
can be disposed within the groove 50. The groove 50 and the 
protuberance 82 cooperatively provide a mechanism for 
moveably attaching the actuator 18 to the housing 16 (e.g., 60 

snap fit configuration). 
The plurality of recesses 52 is defined on the third portion 

40 of the housing 16 and is disposed around the entire 
circumference of the outer surface 68 of the housing 16. 
However, alternative embodiments can include a recess, or 65 

a plurality of recesses, that extend around a portion of the 
circumference of a housing. Each recess of the plurality of 

Skilled artisans will be able to select a suitable number of 
recesses to define on a housing and a suitable location to 
position each recess according to a particular embodiment 
based on various considerations, including the structural 
arrangement of an actuator of an embodiment. Example 
number of recesses considered suitable to include on a 
housing include one, at least one, two, a plurality, three, four, 
five, six, and any other number considered suitable for a 
particular embodiment. Example locations considered suit
able to position a recess, or a plurality of recesses, on a 
housing include on the first portion of the housing, on the 
second portion of the housing, and/or on the third portion of 
the housing. 

The protuberance 54 is defined within the passageway 46 
on the first portion 36 of the housing 16 and extends toward 
the lengthwise axis 11 of the selective fluid barrier valve 
device 10. The protuberance 54 extends around the entire 
circumference of the inner surface 69 of the housing 16 and 
is sized and configured to be received by the groove 156 
define by the connector 28, as described in more detail 
herein. However, alternative embodiments can include a 
housing that defines a protuberance that extends around a 
portion of the circumference of the inner surface of the 
housing. The protuberance 54 provides a mechanism for 
releasably attaching the housing 16 to the connector 28 ( e.g., 
snap fit configuration). 

Each of the first opening 56, the second opening 58, and 
the third opening 60 extends through the housing body 34 
and provides access to the passageway 46. Each of the 
openings 56, 58, 60 is sized and configured to receive a 
portion of a wire member ( e.g., first wire member 22, second 
wire member 24, third wire member 26). The first opening 
56 is disposed a first distance from the second opening 58, 
the second opening 58 is disposed a second distance from 
the third opening 60, and the third opening 60 is disposed a 
third distance from the first opening 56. In the illustrated 
embodiment, the first distance, the second distance, and the 
third distance are equal to one another. However, alternative 
embodiments can include a first opening that is disposed a 
first distance from a second opening, the second opening is 
disposed a second distance from a third opening, and the 
third opening is disposed a third distance from the first 
opening such that the first distance is different than the 
second distance and the second distance is the same as, or 
different than, the third distance. Thus, alternative embodi
ments can include a plurality of openings such that a first 
distance between a first opening and a second opening is 
different than a second distance between the second opening 
and a third opening, or between the second opening and the 
first opening. 

In the illustrated embodiment, each of the openings 56, 
58, 60 is elongated such that the opening has a length around 
the circumference of the housing 16 that is greater than the 
height of the opening. This provides a mechanism for 
moving the actuator 18 from the first position to the second 
position such that each of the wire members 56, 58, 60 can 
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be moved within its respective opening and from its first 
configuration to its second configuration, as described in 
more detail herein. 

Each of the first cavity 62, the second cavity 64, and the 
third cavity 66 extends into the housing body 34 from the 
inner surface 69 and is sized and configured to receive a 
portion of a wire member ( e.g., first wire member 22, second 
wire member 24, third wire member 26). The first cavity 62 
is disposed a first distance from the second cavity 64, the 
second cavity 64 is disposed a second distance from the third 10 

cavity 66, and the third cavity 66 is disposed a third distance 
from the first cavity 62. In the illustrated embodiment, the 
first distance, the second distance, and the third distance are 
equal to one another and each of the first distance, the second 
distance, and the third distance is measured along the inner 15 

surface 69 of the housing 16. However, alternative embodi
ments can include a first cavity that is disposed a first 
distance from a second cavity, the second cavity is disposed 
a second distance from a third cavity, and the third cavity is 
disposed a third distance from the first cavity such that the 20 

first distance is different than the second distance and the 

8 
included in a selective fluid barrier valve device. For 
example, while a groove has been illustrated, a housing body 
can define any suitable structure capable of providing a 
mechanism to moveably attach an actuator to a housing, 
such as a protuberance that is received by a groove defined 
by the actuator. While the housing 16 has been illustrated as 
having a tapered proximal end 30, alternative embodiments 
can include a housing that does not define a tapered proximal 
end. While the housing body 34 has been illustrated as 
defining a plurality of openings 56, 58, 60 and a plurality of 
cavities 62, 64, 66, a housing body can define any suitable 
number of openings and/or cavities, such as one, at least one, 
two, a plurality, three, four, five, six, and any other number 
considered suitable for a particular embodiment. The num
ber of openings and cavities defined by a housing can be 
based on the number of wire members included in a selective 
fluid barrier valve device. 

In the illustrated embodiment, and as shown in FIGS. 1, 
2, 4, and 5, the actuator 18 has a proximal end 70, a distal 
end 72, and an actuator body 74 that defines a plurality of 
recesses 76, a passageway 78, a shoulder 80, a protuberance 
82, a first rib 84, a second rib 86, a third rib 88, a first cavity 
90, a second cavity 92, a third cavity 94, an outer surface 96, 
and an inner surface 98. The actuator 18 is movably attached 

second distance is the same as, or different than, the third 
distance. Thus, alternative embodiments can include a plu
rality of cavities such that a first distance between a first 
cavity and a second cavity is different than a second distance 
between the second cavity and a third cavity, or between the 
second cavity and the first cavity. 

25 to the housing 16 and is moveable between a first position 
and a second position. 

In the illustrated embodiment, each of the cavities 62, 64, 
In the illustrated embodiment, the actuator 18 is a rotat

able member 29 that can be rotated on the housing 16 around 
the lengthwise axis 11 of the selective fluid barrier valve 66 extends into the housing body 34 from an opening 

defined on the inner surface 69 of the housing 16 toward the 
outer surface 68 and toward the distal end 32 of the housing 
16. The opening of each of the first cavity 62, second cavity 
64, and the third cavity 66 is disposed on a plane that is 
disposed orthogonal to the lengthwise axis 11 of the selec
tive fluid barrier valve device 10. However, alternative 
embodiments can include a housing that defines a plurality 
of cavities such that at least one, or more than one, cavity is 
defined on a first plane that is disposed orthogonal to the 
lengthwise axis of the selective fluid barrier valve device 
and at lease one, or more than one, cavity is disposed on a 
second plane that is different than the first plane and is 
disposed orthogonal to the lengthwise axis of the selective 
fluid barrier valve device. Each of the cavities 62, 64, 66 has 

30 device 10. However, while a rotatable member 29 has been 
illustrated, a selective fluid barrier valve device can include 
any suitable actuator capable of moving the selective fluid 
barrier valve device between a first configuration and a 
second configuration. Skilled artisans will be able to select 

35 a suitable actuator to include on a selective fluid barrier 
valve device according to a particular embodiment based on 
various considerations, including the number of wire mem
bers included in the selective fluid barrier valve device 
and/or the structural arrangement of the housing. Example 

40 actuators considered suitable to include on a selective fluid 

a lengthwise axis that extends at an angle 67 relative to the 
lengthwise axis 11 of the selective fluid barrier valve device 45 

10 (i.e., a plane that contains the lengthwise axis 11 of the 
selective fluid barrier valve device 10). In the illustrated 
embodiment, the angle 67 is oblique and equal to 35 degrees. 
However, alternative embodiments can include a cavity 
disposed at any suitable angle relative to a lengthwise axis 50 

of a selective fluid barrier valve device (i.e., a plane that 
contains the lengthwise axis of a selective fluid barrier valve 
device), such as angles that are equal to, substantially equal 
to, or about 35 degrees, angles that are oblique, angles that 
are obtuse, angles that are acute, and any other angle 55 

considered suitable for a particular embodiment. Alterna
tively, a cavity can be disposed parallel to the lengthwise 
axis of a selective fluid barrier valve device. Any angle that 
is capable of securing an end of a wire member and does not 
impart kinking or excessive stress on the wire member is 60 

considered suitable. 
While the housing 16 has been illustrated as having a 

particular structural arrangement, a housing can have any 
suitable structural arrangement and skilled artisans will be 
able to select a suitable structural arrangement for a housing 65 

according to a particular embodiment based on various 
considerations, including the number of wire members 

barrier valve device include rotatable actuators, linear actua
tors, slidable actuators, pivotable actuators, levers, and any 
other actuator considered suitable for a particular embodi
ment. 

Each recess of the plurality of recesses 76 extends into the 
actuator body 74 from the outer surface 96 toward the inner 
surface 98 and is sized and configured to receive a portion 
of a finger of a user. Each recess of the plurality of recesses 
76 provides an ergonomical structure that can be used to 
rotate the actuator 18 on the housing 16. Optionally, the 
plurality ofrecesses 76 can be omitted from the actuator 18. 

The passageway 78 extends through the actuator 18 from 
the proximal end 70 to the distal end 72 of the actuator 18. 
The passageway 78 has a first portion 77 and a second 
portion 81. The first portion 77 extends from the distal end 
72 of the actuator 18 toward the proximal end 70 of the 
actuator 18. The second portion 81 extends from the first 
portion 77 to the proximal end 70 of the actuator 18. The first 
portion 77 has a first inside diameter 79 and the second 
portion 81 and has a second inside diameter 83. The first 
inside diameter 79 is greater than the second inside diameter 
83 creating the shoulder 80 within the passageway 78. The 
passageway 78 is sized and configured to receive a portion 
of the housing 16. The first portion 77 is sized and config
ured to receive the second portion 38 of the housing 16 and 
the second portion 81 is sized and configured to receive the 
third portion 40 of the housing 16. 

-17-



US 9,980,813 B2 
9 

The protuberance 82 extends from the inner surface 98 
into the passageway 78 and around the entire circumference 
of the inner surface 98. However, alternative embodiments 
can include a protuberance that extends around a portion of 
the inner surface of the passageway defined by an actuator. 
The protuberance 82 is sized and configured to be received 
by the groove 50 defined by the housing 16 such that when 

10 
the lengthwise axis of the actuator. When the selective fluid 
barrier valve device is assembled, the third protuberance is 
disposed between the first protuberance and the second 
protuberance defined by the housing such that the actuator is 
prevented from moving beyond where the third protuber
ance contacts the first protuberance and where the third 
protuberance contacts the second protuberance. 

While a plurality ofrecesses 52 defined on the housing 16 
and a plurality of ribs 84, 86, 88 have been illustrated as 

the protuberance 82 is disposed within the groove 50 the 
actuator 18 is moveably attached to the housing 16 (e.g., a 
snap fit attachment between the housing 16 and the actuator 
18 is achieved). 

Each of the first rib 84, the second rib 86, and third rib 88 
has a shaft 100 and a protuberance 102 and is moveable 
within the passageway 78. The shaft 100 has a first end 104 
attached to the actuator body 74 and a second end 106 that 
is free of attachment to the actuator body 74. The protuber
ance 102 extends from the shaft 100 and toward the length
wise axis 11 of the selective fluid barrier valve device 10. 
The protuberance 102 is sized and configured to be received 
by a recess of the plurality of recesses 52 defined by the 
housing 16. 

10 providing a mechanism for maintaining the position of the 
actuator 18 relative to the housing 16 when no outside force 
is applied to the actuator 18, any suitable structural configu
ration capable of allowing movement between an actuator 
and a housing and maintaining the position of the actuator 

15 relative to the housing when no outside force is applied to 
the actuator can be used. Skilled artisans will be able to 
select a suitable structural configuration to include on a 
selective fluid barrier valve device to maintain the position 
of an actuator relative to a housing when no outside force is 

20 being applied to the actuator according to a particular 
embodiment based on various considerations, including the 
material(s) that forms the actuator and/or the housing. For 
example, alternative embodiments can include a housing 
that defines a plurality of ribs such that each rib of the 

This structural arrangement provides a mechanism for 
moving the actuator 18 between its first position and its 
second position on the housing 16 and maintaining the 
position of the actuator 18 when no outside force is being 
applied to the actuator 18. In the first position, each of the 
ribs 84, 86, 88 is disposed in a recess of the plurality of 
recesses 52. For example, the first rib 84 is disposed in a first 
recess of the plurality of recesses 52, the second rib 86 is 
disposed in a second recess of the plurality of recesses 52, 30 

and the third rib 88 is disposed in a third recess of the 
plurality of recesses 52. As the actuator 18 is moved from its 
first position to its second position, each of the ribs 84, 86, 

25 plurality of ribs is sized and configured to be received by a 
recess of a plurality of recesses defined by an actuator. 
Alternative to the actuator defining a plurality of ribs, an 
actuator can define one or more cavities that extend from the 
inner surface of the actuator and toward the outer surface. 

88 is advanced from its respective recess of the plurality of 
recesses 52 to another, different, recess of the plurality of 35 

recesses 52. For example, the first rib 84 is advanced to a 
fourth recess of the plurality of recesses 52 that is different 
than the first recess of the plurality of recesses 52, the second 
rib 86 is advanced to a fifth recess of the plurality of recesses 
52 that is different than the second recess of the plurality of 40 

recesses 52, and the third rib 88 is advanced to a sixth recess 
of the plurality of recesses 52 that is different than the third 
recess of the plurality of recesses 52. When a protuberance 
102 is disposed within a recess of the plurality of recesses 
52, a degree of resistance to movement of the actuator 18 45 

relative to the housing 16 is provided, which prevents the 
selective fluid barrier valve device 10 from moving from its 
second configuration to its first configuration without the 
application of force on the actuator 18. The plurality of 
recesses 52 provides various resting positions for each 50 

protuberance 102 and also provides tactile feedback to a user 
to indicate that the actuator 18 is being advanced around the 
circumference of the housing 16. 

Optionally, the housing body and/or the actuator body can 
define any suitable structure that prevents the actuator from 55 

being moved beyond the second position ( e.g., a location in 
which the sleeve 20 is in a closed configuration) or in a 
direction that could damage the device ( e.g., in a counter
clockwise direction when the actuator is in the first position). 
For example, the housing body can define a first protuber- 60 

ance and a second protuberance and the actuator can define 
a third protuberance. Each of the first protuberance and the 
second protuberance is disposed on the third portion of the 
housing and extends outward from the outer surface of the 
housing and away from the lengthwise axis of the housing. 65 

The third protuberance defined by the actuator extends 
outward from the inner surface of the actuator and toward 

Each cavity is sized and configured to receive a biasing 
device ( e.g., spring) and an engagement member. The bias
ing device is disposed between the end of the cavity and the 
engagement member. The engagement member is biased 
toward the housing and is sized and configured to be 
contained within the cavity such that a portion of the 
engagement member extends beyond the inner surface of the 
actuator and contacts the outer surface of the housing (e.g., 
can interact with the plurality of recesses defined by the 
housing to maintain the position of the actuator relative to 
the housing). The engagement member can comprise any 
suitable component having any suitable structural configu-
ration. For example, the engagement member can comprise 
a spherical member, a ball, a rounded member, or any other 
suitable structure that is capable of interacting with the 
plurality of recesses defined by the housing. The engage
ment member can be free of attachment to the biasing 
member, or can be attached to the biasing member using any 
suitable technique or method, such as those described 
herein. 

Each of the first cavity 90, the second cavity 92, and the 
third cavity 94 extends into the actuator body 74 from the 
inner surface 98 toward the outer surface 96 and is sized and 
configured to receive a portion of a wire member ( e.g., first 
wire member 22, second wire member 24, third wire mem
ber 26). In the embodiment illustrated, each of the cavities 
90, 92, 94 is defined on the shoulder 80 of the actuator 18 
and extends from an opening defined on the shoulder 80 and 
toward the proximal end 70 of the actuator 18. However, 
alternative embodiments can define one or more cavities on 
any other portion of the inner surface of the actuator. The 
first cavity 90 is disposed a first distance from the second 
cavity 92, the second cavity 92 is disposed a second distance 
from the third cavity 94, and the third cavity 94 is disposed 
a third distance from the first cavity 90. In the illustrated 
embodiment, the first distance, the second distance, and the 
third distance are equal to one another and each of the first 
distance, the second distance, and the third distance is 
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measured along the inner surface 98 of the actuator 18. 
However, alternative embodiments can include a first cavity 
that is disposed a first distance from a second cavity, the 
second cavity is disposed a second distance from a third 
cavity, and the third cavity is disposed a third distance from 

12 
16. The flange 120 of the sleeve 20 contacts the distal end 
32 of the housing 16 and, when the connector 28 is attached 
to the housing 16, the distal end 112 of the sleeve 20 is fixed 
relative to the housing 16. The sleeve 20 is moveable 
between a first configuration and a second configuration, as 
described in more detail herein. the first cavity such that the first distance is different than the 

second distance and the second distance is the same as, or 
different than, the third distance. Thus, alternative embodi
ments can include a plurality of cavities such that a first 
distance between a first cavity and a second cavity is 
different than a second distance between the second cavity 
and a third cavity, or between the second cavity and the first 
cavity. 

The openings of each of the cavities 90, 92, 94 are 
disposed on a plane that is disposed orthogonal to the 
lengthwise axis 11 of the selective fluid barrier valve device 
10. However, alternative embodiments can include an actua-

The passageway 116 extends through the sleeve 20 from 
the proximal end 110 to the distal end 112 of the sleeve 20 
and is sized and configured to receive a medical device. The 

10 passageway 116 is moveable between a first configuration, 
as illustrated in FIGS. SA and l0A, and a second configu
ration, as illustrated in FIGS. SC and l0C. In the first 
configuration, the passageway 116 defined by the sleeve 20 

tor that defines a plurality of cavities such that at least one, 

15 is open such that fluid can pass through the passageway. In 
the second configuration, the passageway 116 defined by the 
sleeve 20 is closed such that fluid is prevented from passing 
through the passageway 116. 

The shaft 118 extends from the proximal end 110 to the or more than one, cavity is defined on a first plane that is 
disposed orthogonal to the lengthwise axis of the selective 
fluid barrier valve device and at lease one, or more than one, 
cavity is disposed on a second plane that is different than the 
first plane and is disposed orthogonal to the lengthwise axis 
of the selective fluid barrier valve device. Each of the 
cavities 90, 92, 94 has a lengthwise axis 107 that is disposed 
at an angle relative to the lengthwise axis 11 of the selective 
fluid barrier valve device 10 (i.e., a plane that contains the 
lengthwise axis 11 of the selective fluid barrier valve device 
10). In the illustrated embodiment, the axis 107 is parallel to 
the lengthwise axis 11 of the selective fluid barrier valve 
device 10. However, alternative embodiments can include a 
cavity that is disposed at any suitable angle relative to the 
lengthwise axis of a selective fluid barrier valve device (i.e., 

20 distal end 112 of the sleeve 20 and is sized and configured 
to be received by the passageway 46 defined by the housing 
16. The flange 120 extends from the shaft 118 and away 
from the lengthwise axis 113 of the sleeve 20. The flange 
120 provides a mechanism for releasably attaching the 

25 sleeve 20 between the housing 16 and the connector 28 and 
for preventing proximal advancement of the sleeve 20 
beyond where the flange 120 contacts the third shoulder 48 
defined by the housing body 34. Optionally, the sleeve body 
can define one or more recesses and/or ridges on the outer 

30 surface of the sleeve to aid in moving the sleeve from the 
first configuration to the second configuration. For example, 
each recess can be sized and configured to receive a portion 
of a wire member. This optional structural configuration 
provides a mechanism for positioning each wire member at a plane that contains the lengthwise axis of a selective fluid 

barrier valve device), such as angles that are equal to, 
substantially equal to, or about O degrees, angles that are 
oblique, angles that are obtuse, angles that are acute, and any 
other angle considered suitable for a particular embodiment. 
Any angle that is capable of securing an end of a wire 
member and does not impart kinking or excessive stress on 40 

the wire member is considered suitable 

35 a particular location on the outer surface of the sleeve (e.g., 
within a recess). 

The sleeve 20 can be formed of any suitable material and 
using any suitable manufacturing technique, and skilled 
artisans will be able to select a suitable material and tech
nique to form a sleeve according to a particular embodiment 
based on various considerations, including the material(s) 
that forms the housing of an embodiment. Example mate-
rials considered suitable to form a sleeve include biocom
patible materials, materials that can be made biocompatible, 
compliant materials, elastomeric materials, polymers, poly
urethanes, polyisoprene, polyethylene, polyvinyl chloride, 
polystyrene, silicone, silicone blends, and any other material 
considered suitable for a particular embodiment. Example 
techniques considered suitable to form a sleeve include 

While the actuator 18 has been illustrated as having a 
particular structural arrangement, an actuator can have any 
suitable structural arrangement and skilled artisans will be 
able to select a suitable structural arrangement for an actua- 45 

tor according to a particular embodiment based on various 
considerations, including the number of wire members 
included in a selective fluid barrier valve device. For 
example, while a protuberance has been illustrated, an 
actuator body can define any suitable structure capable of 
providing a mechanism to moveably attach an actuator to a 
housing, such as a groove that is sized and configured to 
receive a protuberance defined by the housing. While the 
actuator body 74 has been illustrated as defining a plurality 

50 injection molding, casting, extrusion, and any other tech
nique considered suitable for a particular embodiment. 

of ribs 84, 86, 88 and a plurality of cavities 90, 92, 94, an 55 

actuator body can define any suitable number of ribs and/or 
cavities, such as one, at least one, two, a plurality, three, four, 
five, six, and any other number considered suitable for a 
particular embodiment. 

The first wire member 22 has a first end 124 and a second 
end 126. The first end 124 of the first wire member 22 is 
attached to the housing 16 and is disposed within the first 
cavity 62 defined by the housing 16. The second end 126 of 
the first wire member 22 is attached to the actuator 18 and 
is disposed within the first cavity 90 defined by the actuator 
18. The first wire member 22 extends from the first end 124 
disposed within the first cavity 62 defined by the housing 16, 
around a portion of the outer surface 121 of the sleeve 20 
between the housing 16 and the sleeve 20, through the first 
opening 56 defined by the housing 16, and to the second end 
126 disposed within the first cavity 90 defined by the 
actuator 18. When the first wire member 22 is in the first 

In the illustrated embodiment, and as shown in FIG. 2, the 60 

sleeve 20 has a proximal end 110, a distal end 112, a 
lengthwise axis 113, and a sleeve body 114 that defines a 
passageway 116, a shaft 118, a flange 120, an outer surface 
121, and an inner surface 122. The distal end 112 of the 
sleeve 20 is disposed between the housing 16 and the 
connector 28 and the proximal end 112 of the sleeve 20 is 
disposed within the passageway 46 defined by the housing 

65 configuration, the portion of the first wire member 22 that 
extends around the outer surface 121 of the sleeve 20 is 
disposed at an oblique angle relative to the lengthwise axis 
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11 of the selective fluid barrier valve device 10 (i.e., a plane 
that contains the lengthwise axis 11 of the selective fluid 
barrier valve device 10). 

The first end 124 of the first wire member 22 is disposed 
a first distance from the proximal end 30 of the housing 16 
and the second end 126 of the first wire member 24 is 
disposed a second distance from the proximal end 30 of the 
housing 16. A portion of the first wire member 22 disposed 
between the first end 124 and the second end 126 (i.e., the 
portion that extends around the sleeve 20) is disposed a third 
distance from the proximal end 30 of the housing 16. In the 
illustrated embodiment, the third distance is less than the 
first distance and the second distance. However, alternative 
embodiments can include a wire member that has a portion 
disposed between the first end and the second end of the wire 
member that is disposed a distance from the proximal end of 
the housing that is equal to, substantially equal to, or greater 
than the distance the first end and/or the second end of the 
wire member is disposed from the proximal end of the 
housing. 

The second wire member 24 has first end 128 and a 
second end 130. The first end 128 of the second wire 
member 24 is attached to the housing 16 and is disposed 
within the second cavity 64 defined by the housing 16. The 
second end 130 of the second wire member 24 is attached to 
the actuator 18 and is disposed within the second cavity 92 
defined by the actuator 18. The second wire member 24 
extends from the first end 128 disposed within the second 
cavity 64 defined by the housing 16, around a portion of the 
outer surface 121 of the sleeve 20 between the housing 16 
and the sleeve 20, through the second opening 58 defined by 
the housing 16, and to the second end 130 disposed within 

14 
third opening 60 defined by the housing 16, and to the 
second end 134 disposed within the third cavity 94 defined 
by the actuator 18. When the third wire member 26 is in the 
first configuration, the portion of the third wire member 26 
that extends around the outer surface 121 of the sleeve 20 is 
disposed at an oblique angle relative to the lengthwise axis 
11 of the selective fluid barrier valve device 10 (i.e., a plane 
that contains the lengthwise axis 11 of the selective fluid 
barrier valve device 10). Alternatively, one or more of the 

10 wire members included in a selective fluid barrier valve 
device can be passed through a portion of the sleeve body. 
For example, alternative embodiments can include a sleeve 
that defines one or more protuberances that extend from the 
outer surface of the sleeve and along a portion of the 

15 circumference of the outer surface of the sleeve. Each 
protuberance defines a passageway sized and configured to 
receive a portion of a wire member such that the wire 
member can be passed through the passageway defined by a 
protuberance. 

20 The first end 132 of the third wire member 26 is disposed 
a first distance from the proximal end 30 of the housing 16 
and the second end 134 of the third wire member 26 is 
disposed a second distance from the proximal end 30 of the 
housing 16. A portion of the third wire member 26 disposed 

25 between the first end 132 and the second end 134 (e.g., the 
portion that extends around the sleeve 20) is disposed a third 
distance from the proximal end 30 of the housing 16. In the 
illustrated embodiment, the third distance is less than the 
first distance and the second distance. However, alternative 

30 embodiments can include a third wire member that has a 
portion disposed between the first end and the second end of 
the wire member that is disposed a distance from the 
proximal end of the housing that is equal to, substantially 
equal to, or greater than the distance the first end and/or the 
second end of the wire member is disposed from the 
proximal end of the housing. 

Attachment between a wire member and a housing and/or 
an actuator can be accomplished using any suitable method 
or technique, and skilled artisans will be able to select a 

the second cavity 92 defined by the actuator 18. When the 
second wire member 24 is in the first configuration, the 
portion of the second wire member 24 that extends around 35 

the outer surface 121 of the sleeve 20 is disposed at an 
oblique angle relative to the lengthwise axis 11 of the 
selective fluid barrier valve device 10 (i.e., a plane that 
contains the lengthwise axis 11 of the selective fluid barrier 
valve device 10). 40 suitable method or technique to attach a wire member to a 

housing and/or an actuator according to a particular embodi
ment based on various considerations, including the 
material(s) that forms the wire member. Example methods 
and techniques considered suitable to attach a wire member 

The first end 128 of the second wire member 24 is 
disposed a first distance from the proximal end 30 of the 
housing 16 and the second end 130 of the second wire 
member 24 is disposed a second distance from the proximal 
end 30 of the housing 16. A portion of the second wire 
member 24 disposed between the first end 128 and the 
second end 130 ( e.g., the portion that extends around the 
sleeve 20) is disposed a third distance from the proximal end 
30 of the housing 16. In the illustrated embodiment, the third 
distance is less than the first distance and the second 
distance. However, alternative embodiments can include a 
second wire member that has a portion disposed between the 
first end and the second end of the wire member that is 

45 to a housing and/or an actuator include using adhesives, 
welding, fusing, providing a friction fit between the wire 
member and the housing and/or actuator, and any other 
method or technique considered suitable for a particular 
embodiment. For example, a wire member can have an 

50 outside diameter that is greater than the inside diameter of a 
cavity defined by a housing and/or actuator such that a 
friction fit between the wire member and the housing and/or 
actuator can be achieved. 

disposed a distance from the proximal end of the housing 
that is equal to, substantially equal to, or greater than the 55 

distance the first end and/or the second end of the wire 

In the illustrated embodiment, and as shown in FIG. SA, 
when the selective fluid barrier valve device 10 is in the first 
configuration each of the wire members 22, 24, 26 is 
disposed at an oblique angle 135 relative to the lengthwise 
axis 11 of the selective fluid barrier valve device 10 (i.e., a 
plane that contains the lengthwise axis 11 of the selective 

member is disposed from the proximal end of the housing. 
The third wire member 26 has a first end 132 and a second 

end 134. The first end 132 of the third wire member 26 is 
attached to the housing 16 and is disposed within the third 60 

cavity 66 defined by the housing 16. The second end 134 of 
the third wire member 26 is attached to the actuator 18 and 
is disposed within the third cavity 94 defined by the actuator 
18. The third wire member 26 extends from the first end 132 
disposed within the third cavity 66 defined by the housing 65 

16, around a portion of the outer surface 121 of the sleeve 
20 between the housing 16 and the sleeve 20, through the 

fluid barrier valve device 10) that is equal to 35 degrees. 
However, other angles are considered suitable, and skilled 
artisans will be able to select a suitable angle to position a 
wire member relative to a lengthwise axis of a selective fluid 
barrier valve device (i.e., a plane that contains the length
wise axis 11 of the selective fluid barrier valve device 10) 
according to a particular embodiment based on various 
considerations, including the material(s) that forms the 
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sleeve of an embodiment. Example angles considered suit
able to position a wire member relative to the lengthwise 
axis of a selective fluid barrier valve device (i.e., a plane that 
contains the lengthwise axis 11 of the selective fluid barrier 
valve device 10) include angles equal to, substantially equal 
to, or about 35 degrees, 90 degrees, angles between about 0 
degrees and about 180 degrees, angles between O degrees 
and 180 degrees, and any other angle considered suitable for 

16 
configuration considered suitable for a particular embodi
ment and can include any suitable number of strands and/or 
fibers, such as one, at least one, two, a plurality, three, four, 
and any other number considered suitable for a particular 
embodiment. For example, a wire member can comprise a 
suture or a cable. 

While the selective fluid barrier valve device 10 has been 
illustrated as including a first wire member 22, a second wire 
member 24, and a third wire member 26, a selective fluid 
barrier valve device can include any suitable number of wire 
members. Skilled artisans will be able to select a suitable 
number of wire members to include in a selective fluid 
barrier valve device according to a particular embodiment 
based on various considerations, including the material(s) 

a particular embodiment. For example, an alternative 
embodiment can include a sleeve that defines a flange on the 10 

proximal end of the sleeve that is in contact with the 
proximal end of the housing. The sleeve can include a distal 
end that is free to move along the lengthwise axis of the 
selective fluid barrier valve device. In this alternative 
embodiment, example angles considered suitable to position 15 that forms the sleeve of an embodiment. Example number of 

wire members considered suitable to include in a selective a wire member relative to the lengthwise axis of the selective 
fluid barrier valve device (i.e., a plane that contains the 
lengthwise axis 11 of the selective fluid barrier valve device 
10) include angles that are equal to, substantially equal to, or 
about 90 degrees, or greater than 90 degrees. 

In the illustrated embodiment, each of the wire members 
20 

22, 24, 26 is moveable between a first configuration and a 
second configuration and is configured such that an opening 
136 is defined within the housing 16 between the wire 
members 22, 24, 26. In the first configuration, as shown in 25 

FIGS. SA, 9A, and l0A, each of the wire members 22, 24, 
26 is in a relaxed configuration and has a portion disposed 
between its first end and its second end that is disposed a first 
distance from the lengthwise axis 11 of the selective fluid 
barrier valve device 10. In the first configuration, the open- 30 

ing 136 has a first diameter 137. In the second configuration, 
as shown in FIGS. SC, 9C, and lOC, each of the wire 
members 22, 24, 26 is in a tensioned configuration such that 

fluid barrier valve device include one, at least one, two, a 
plurality, three, four, five, and any other number considered 
suitable for a particular embodiment. 

In the illustrated embodiment, and as shown in FIG. 7, the 
connector 28 has a proximal end 140, a distal end 142, a first 
portion 144, a second portion 146, a third portion 148, and 
a connector body 150 that defines a passageway 152, a 
recess 154, a groove 156, and a plurality of barbs 158. 
Optionally, the connector 28 can be omitted from the selec
tive fluid barrier valve device 10 and can be provided as a 
separate component. 

The first portion 144 of the connector 28 extends from the 
distal end 142 toward the proximal end 140 of the connector 
28. The second portion 146 of the connector 28 extends from 
the first portion 144 and toward the proximal end 140 of the 
connector 28. The third portion 148 of the connector 28 
extends from the second portion 146 to the proximal end 140 
of the connector 28. Thus, the second portion 146 is dis
posed between the first portion 144 and the third portion 
148. 

The passageway 152 extends through the connector 28 
from the proximal end 140 to the distal end 142 of the 
connector 28 and is sized and configured to receive a 

the portion of each of the wire members 22, 24, 26 that is 
disposed between its first end and its second end is disposed 35 

a second distance from the lengthwise axis 11 of the selec
tive fluid barrier valve device 10. The second distance is less 
than the first distance. In the second configuration, the 
opening 136 has a second diameter 138 that is less than the 
first diameter 137. 40 medical device. When the selective fluid barrier valve device 

10 is assembled, as illustrated in FIG. 1, the passageway 116 
defined by the sleeve 20 is in communication with the 
passageway 152 defined by the connector 28. 

Each of the wire members 22, 24, 26 can be formed of any 
suitable material and using any suitable manufacturing tech
nique, and skilled artisans will be able to select a suitable 
material and technique to form a wire member according to 
a particular embodiment based on various considerations, 
including the material(s) that forms the sleeve of an embodi
ment. Example materials considered suitable to form a wire 
member include biocompatible materials, materials that can 

The recess 154 extends into the third portion 148 of the 
45 connector 28 from the proximal end 140 and extends toward 

the distal end 142. The recess 154 is sized and configured to 
receive a portion of the sleeve 20 (e.g., flange 120). The 
groove 156 extends into the connector body 150 toward the 
lengthwise axis 11 of the selective fluid barrier valve device be made biocompatible, braided materials, wound materials, 

twisted materials, noncompliant materials, metals such as 
steel, stainless steel, titanium, nickel-titanium alloys, poly
mers, polypropylene, polyester, Nylon, polyethylene, poly
vinyl chloride, polystyrene, compliant materials, flexible 
materials ( e.g., materials that are relatively more flexible 
than the material that forms the housing), and any other 55 

material considered suitable for a particular embodiment. 
Example techniques considered suitable to form a wire 
member include injection molding, casting, extrusion, and 
any other technique considered suitable for a particular 
embodiment. 

A wire member, such as the first wire member 22, the 
second wire member 24, and the third wire member 26, can 
have any suitable structure and comprise any suitable num-

50 10 and is disposed on the third portion 148 of the connector 
28. In the embodiment illustrated, the groove 156 extends 
around the entire circumference of the outer surface of the 
connector 28. However, alternative embodiments can 
include a connector that defines a groove that extends 
around a portion of the outer surface of the connector. The 
groove 156 is sized and configured to receive a portion of the 
protuberance 54 defined by the housing 16 such that the 
connector 28 can be releasably attached to the housing 16 
( e.g., a snap fit configuration is achieved between the 

60 housing 16 and the connector 28). Optionally, the connector 
of an embodiment can be fixedly attached to the housing 
using any suitable technique or method, such as those 
described herein, such that it is not moveable relative to the 

ber of strands and/or fibers that are twisted, or otherwise 
interconnected to one another. For example, a wire member 65 

can have a cross-sectional configuration that is round, sub
stantially round, rectangular, square, oval, and any other 

housing. 
The plurality of barbs 158 is defined on the first portion 

144 of the connector 28. Each barb of the plurality of barbs 
158 extends from the outer surface of the connector 28 and 
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away from the lengthwise axis 11 of the selective fluid 
barrier valve device 10. The plurality of barbs 158 provides 
a mechanism for releasably attaching another component 
(e.g., medical device, tubular member) to the connector 28. 

Each of the housing 16, the actuator 18, and the connector 
28 can be formed of any suitable material and using any 
suitable manufacturing technique, and skilled artisans will 

18 
in the second configuration, the material that forms the 
sleeve 20 contacts itself to close the passageway 116 defined 
by the sleeve 20. However, when one or more medical 
devices are passed though the passageway 116 defined by 
the sleeve 20, the material that forms the sleeve 20 contacts 
a portion of one or more of the medical devices to close the 
passageway 116 such that fluid is prevented from passing 
through the passageway 116. 

FIGS. SC, 9C, and l0C illustrate the configuration of the 
be able to select a suitable material and technique to form a 
housing, an actuator, and a connector according to a par
ticular embodiment based on various considerations, includ
ing the material(s) that forms the sleeve of an embodiment. 
Example materials considered suitable to form a housing, an 
actuator, and/or a connector include biocompatible materi-
als, materials that can be made biocompatible, metals such 
as stainless steel, titanium, nickel-titanium alloys, polymers, 
polyethylene, polyvinyl chloride, polystyrene, polycarbon
ate, polyacetal, polypropylene, terpolymers, acrylonitrile 
butadiene styrene (ABS), and any other material considered 
suitable for a particular embodiment. Example techniques 
considered suitable to form a housing, an actuator, and/or a 
connector include injection molding, casting, and any other 
technique considered suitable for a particular embodiment. 

10 housing 16, the sleeve 20, and the wire members 22, 24, 26 
when the actuator 18 in the second position. In this con
figuration, each of the selective fluid barrier valve device 10, 
the sleeve 20, the first wire member 22, the second wire 
member 24, and the third wire member 26 is in the second 

15 configuration. As shown in FIG. SC, when the actuator 18 is 
in the second position, the proximal end 110 of the sleeve 20 
is disposed a second distance from the proximal end 30 of 
the housing 16. In the illustrated embodiment, the second 
distance is greater than the first distance such that the 

While a snap fit attachment has been illustrated between 
the housing 16 and the actuator 18 and between the housing 
16 and the connector 28, any suitable form of attachment can 
be used between these components. Skilled artisans will be 
able to select a suitable form of attachment between a 
housing and an actuator and between a housing and a 
connector according to a particular embodiment based on 
various considerations, such as the materials that form the 
components. For example, an actuator can be positioned on 
a housing and a pin can be positioned in a cavity defined by 

20 proximal end 110 of the sleeve 20 is advanced toward the 
distal end 32 of the housing 16 as the actuator 18 is moved 
from its first position to its second position. Thus, the 
proximal end 110 of the sleeve 20 is moveable relative to the 
housing 16. However, alternative embodiments can include 

25 a sleeve that has a proximal end that is fixed relative to the 
housing. 

Movement of the actuator 18 from its second configura
tion to its first configuration can be accomplished in any 
suitable manner and using any suitable process and/or 

the housing between the proximal end of the actuator and the 
proximal end of the housing to prevent the actuator from 
becoming free of the housing. Alternatively, or in combina
tion with using a pin, a morse taper and/or threaded attach
ment can be used between a housing and a connector. 

30 technique, such as by maintaining the position of the hous
ing 16 and applying a rotational force to the actuator 18 in 
a counterclockwise direction, opposite the directed illus
trated by arrow 159, such that each protuberance 102 of the 
ribs 84, 86, 88 of the actuator 18 moves from a recess of the 

35 plurality of recesses 76 to another recess of the plurality of 
recesses 76. Movement of the actuator 18 from its second 

As illustrated in FIGS. SA, 9A, and lOA, when the 
actuator 18 is in the first position, the selective fluid barrier 
valve device 10 is in the first configuration, the passageway 40 

116 defined by the sleeve 20 is open and fluid can pass 
through the passageway 116, and each of the wire members 
22, 24, 26 is in its first configuration. When the actuator 18 
is in the first position, the proximal end 110 of the sleeve 20 
is disposed a first distance from the proximal end 30 of the 45 

housing 16, as shown in FIG. SA. 
Movement of the actuator 18 from the first position to the 

second position can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
maintaining the position of the housing 16 and applying a 50 

rotational force to the actuator 18 in a clockwise direction, 
as illustrated by arrow 159 in FIG. 1, such that each 
protuberance 102 of the ribs 84, 86, 88 of the actuator 18 
moves from a recess of the plurality of recesses 76 to another 
recess of the plurality ofrecesses 76. FIGS. 8B, 9B, and 10B 55 

illustrate the configuration of the housing 16, the sleeve 20, 
and the wire members 22, 24, 26 when the actuator 18 is 
between the first position and the second position. In this 
configuration, each of the selective fluid barrier valve device 
10, the sleeve 20, the first wire member 22, the second wire 60 

member 24, and the third wire member 26 is between the 
first configuration and the second configuration. The rota
tional force is applied to the actuator 18 until the actuator 18 
is moved to its second position, and the sleeve 20 is moved 
to its second configuration such that the passageway 116 65 

defined by the sleeve 20 is closed and fluid is prevented from 
passing through the passageway 116. When the sleeve 20 is 

position to its first position moves the sleeve 20 from its 
second configuration in which the passageway 116 defined 
by the sleeve 20 is closed to fluid flow to the first configu
ration in which the passageway 116 defined by the sleeve 20 
is open to fluid flow. Movement of the actuator 18 from its 
second position to its first position advances the proximal 
end 110 of the sleeve 20 toward the proximal end 30 of the 
housing 16. In embodiments in which a connector is fixedly 
attached to a housing such that it is not moveable relative to 
the housing, the position of the housing and/or the connector 
can be maintained to accomplish movement of the actuator 
between its first position and its second position. 

The selective fluid barrier valve device 10 is configured 
such that any suitable medical device can be passed through 
the passageway 116 defined by the sleeve 20 that has an 
outside diameter that is less than the inside diameter of the 
passageway 116 defined by the sleeve 20 when it is in the 
first configuration. Thus, the sleeve 20 of the selective fluid 
barrier valve device 10 can be sized and configured such that 
one or more medical devices can be passed through the 
passageway 116 defined by the sleeve 20. The selective fluid 
barrier device 10 can be selectively moved between its first 
configuration and its second configuration based on the 
treatment being performed. 

Optionally, a fluid barrier valve device can include one or 
more sealing members disposed distal to the sleeve. For 
example, a sealing member can be attached to the housing 
within the housing passageway and/or to the connector 
within the connector passageway. A sealing member can be 
formed of a soft, semi-rigid, or elastic material that is able 
to provide sufficient flexibility and resilience to the device 
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inserted through the sealing member, to stretch to the extent 
required to allow the device to traverse the sealing member, 
and to enable the opening created by the device to substan
tially return to a pre-stretched condition when the device is 
removed. For example, the sealing member can comprise a 
disc that has a predefined slit, or that omits the inclusion of 
a predefined slit. A sealing member can be formed of any 
suitable material, such as elastomers, ePFTE, nylon, poly
ethylene, silicone, urethane, other polymeric materials, the 
materials described herein, and any other material consid
ered suitable for a particular embodiment. A sealing member 
can have any suitable configuration, including round, 
square, or any other configuration that is substantially simi-

20 
In the second configuration, the configuration of the portion 
of the sleeve will change based on the amount of the sleeve 
that is folded over on itself. For example, when the sleeve is 
in the second configuration, the portion of the sleeve can be 
disposed proximal to, or distal to, the proximal end of the 
sleeve. As the sleeve is moved from the second configuration 
to the first configuration, the portion of the sleeve advances 
away from the distal end of the housing. The inclusion of a 
sleeve that is attached to the housing prevents a device or 

10 fluid from being introduced between the sleeve and the 
housing during use. 

FIGS. 11, 12, 13, and 14 illustrate another selective fluid 

lar to, or compatible with, the passageway defined by a 15 
housing and/or connector. A sealing member can have any 
suitable thickness, length, width, or diameter, depending on 

barrier valve device 210. Selective fluid barrier valve device 
210 is similar to the selective fluid barrier valve device 10 
illustrated in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 
9C, lOA, 10B, and l0C and described above, except as 
detailed below. With respect to selective fluid barrier valve 
device 210, reference numbers in FIGS. 11, 12, 13, and 14 
refer to the same structural element or feature referenced by 
the same number in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 
9B, 9C, l0A, 10B, and l0C, offset by 200. Thus, selective 

the structural arrangement of the selective fluid barrier valve 
device (e.g., housing, connector), and the structural arrange
ment of the devices that are intended to traverse the sealing 20 

member. 
Optionally, a selective fluid barrier valve device can be 

biased to the second configuration such that the actuator is 
biased to the second position. This can be accomplished 
using any suitable structural configuration or component. 25 

For example, a torsion spring can be positioned between the 
housing and the actuator and can be attached to the housing 
and the actuator such that when no outside forces are applied 

fluid barrier valve device 210 comprises a housing 216, an 
actuator 218, a sleeve 220, and a connector 228. The first 
wire member (e.g., first wire member 22), second wire 
member (e.g., second wire member 24), and third wire 
member (e.g., third wire member 26) have been omitted 
from FIGS. 11, 12, 13, and 14 for clarity. 

In the illustrated embodiment, the housing body 234 
defines a plurality of grooves 360 within the passageway to the selective fluid barrier valve device, the spring posi

tions the actuator in the second position. 
Alternative embodiments can include a sleeve that has a 

proximal end that is disposed proximal to the proximal end 
of the housing a first distance. In these alternative embodi
ments, as the actuator is moved from its first position to its 
second position, the proximal end of the sleeve advances 
toward the proximal end of the housing such that it is 
disposed a second distance from the distal end of the 
housing. The second distance can be less than, or greater 
than, the first distance. Alternative embodiments can be 
configured such that movement of the actuator in a coun
terclockwise direction moves the actuator from its first 
position to its second position and each of the sleeve and the 
wire members are moved from their respective first con
figurations to their second configurations and movement of 
the actuator in a clockwise direction moves the actuator 
from its second position to its first position and each of the 
sleeve and the wire members are moved from their respec
tive second configurations to their first configurations. 

An alternative to including a sleeve, such as the sleeve 20 
described with respect to FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, 
SC, 9A, 9B, 9C, l0A, 10B, and l0C, a selective fluid barrier 
valve device can include a sleeve that has a proximal portion 
that is folded over on itself when the sleeve is in the first 
configuration. In these alternative embodiments, a portion, 
or the entirety, of the proximal end of the sleeve is attached 
to the housing ( e.g., inner surface of the housing, outer 
surface of the housing, at the proximal end of the housing) 
and the proximal end of the sleeve is disposed distal to the 
portion of the sleeve when the sleeve is in the first configu
ration. The proximal end of the sleeve can be attached to the 
housing using any suitable method or technique, such as 
using adhesives, welding, fusing, and any other method or 
technique considered suitable for a particular embodiment. 
In these alternative embodiments, as the sleeve is moved 
from the first configuration to the second configuration, the 
portion of the sleeve disposed proximal to the proximal end 
of the sleeve advances toward the distal end of the housing. 

30 246 defined by the housing 216. Each groove of the plurality 
of grooves 360 extends into the housing body 234 and away 
from the lengthwise axis 211 of the selective fluid barrier 
valve device 210 and is sized and configured to receive a 
protuberance of the plurality of protuberances 362 defined 

35 by the sleeve 220, as described below. 
In the illustrated embodiment, the sleeve body 314 defines 

a plurality of protuberances 362, a first protrusion 364, and 
a second protrusion 366. The plurality of protuberances 362 
extends outward from the outer surface 321 of the sleeve 220 

40 and away from the lengthwise axis 211 of the selective fluid 
barrier valve device 210. Each protuberance of the plurality 
of protuberances 362 is sized and configured to be received 
by a groove of the plurality of grooves 360 defined by the 
housing 216. In the embodiment illustrated, each protuber-

45 ance of the plurality of protuberances 362 is disposed in a 
groove of the plurality of grooves 360 defined by the 
housing 216. This configuration provides a mechanism for 
providing additional support to the sleeve 220 during use. 

Each of the first protrusion 364 and second protrusion 366 
50 has a tapered configuration and extends from the inner 

surface 322 of the sleeve 220 and toward the lengthwise axis 
211 of the selective fluid barrier valve device 210. The first 
protrusion 364 has a first end 368 and a second end 369. The 
second protrusion 366 has a first end 370 and a second end 

55 371. The first end 368 of the first protrusion 364 is disposed 
between the first end 370 of the second protrusion 366 and 
the proximal end 310 of the sleeve 220. The second end 369 
of the first protrusion 364 is disposed between the second 
end 371 of the second protrusion 366 and the distal end 312 

60 of the sleeve 220. The first end 370 of the second protrusion 
366 is disposed between the first end 368 of the first 
protrusion 364 and the distal end 312 of the sleeve 220. The 
second end 371 of the second protrusion 366 is disposed 
between the second end 369 of the first protrusion 364 and 

65 the proximal end 310 of the sleeve 220. Each of the 
protrusions 364, 366 provides structure within the passage
way 316 of the sleeve 220 that prevents fluid from passing 
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through the passageway 316 when the selective fluid barrier 
valve device 210 is in the second configuration. 

While the sleeve body 314 has been illustrated as defining 
a first protrusion 364 and a second protrusion 366 and each 
protrusion has been illustrated as having a tapered configu
ration, a sleeve can define any suitable number of protru
sions having any suitable structural configuration. Skilled 
artisans will be able to select a suitable number of protru
sions to define within the passageway of a sleeve and a 
suitable structural configuration for each protrusion accord- 10 

ing to a particular embodiment based on various consider
ations, including the medical device intended to be passed 
through the passageway defined by the sleeve. Example 
number of protrusions considered suitable to include within 
the passageway of a sleeve include one, at least one, two, a 15 

plurality, three, four, and any other number considered 
suitable for a particular embodiment. Example structural 
arrangements considered suitable for a protrusion include 
protrusions that have a cross-sectional configuration that is 
curved, tapered, rectangular, square, semi-circular, and any 20 

other configuration considered suitable for a particular 
embodiment. 

While the housing body 234 has been illustrated as 
defining a plurality of grooves 360 and the sleeve body 314 

22 
end 524 and the second end 526. The first wire member 422 
extends from the first end 524 disposed within the first cavity 
490 defined by the actuator 418, through the first opening 
456 defined by the housing 416, around the outer surface 
521 of the sleeve 420, through the second opening 458 
defined by the housing 416, around the outer surface of the 
first wire member 422 and is attached to itself between the 
first end 524 and the second end 526. Thus, the first wire 
member 422 defines a loop 574 at its second end 526 
through which the first wire member 422 is disposed. 

In the illustrated embodiment, the first wire member 422 
is disposed orthogonally relative to the lengthwise axis 411 
of the selective fluid barrier valve device 410 (i.e., a plane 
that contains the lengthwise axis 411 of the selective fluid 
barrier valve device) and is disposed around more than 50% 
of the outer surface 521 of the sleeve 422. This provides a 
mechanism for moving the sleeve 420 from its first con
figuration to its second configuration. However, alternative 
embodiments can include a single wire member that is 
disposed around more than 7 5% of the outer surface of the 
sleeve or that is disposed around more than 100% of the 
outer surface of the sleeve. For example, the wire member 
can be positioned such that it extends at least one full 
revolution around the outer surface of the sleeve. 

As the actuator 418 is moved from its first position to its 
second position, the first wire member 422 is moved from its 
first configuration to its second configuration and is pulled 
through the loop 574, which moves the sleeve 420 from its 
first configuration to its second configuration. FIGS. 16 and 

has been illustrated as defining a plurality of protuberances 25 

362, a housing can define any suitable number of grooves 
and a sleeve can define any suitable number of protuber
ances. Example number of grooves and/or protuberances 
considered suitable to include on a selective fluid barrier 
valve device include one, at least one, two, a plurality, three, 
four, and any other number considered suitable for a par
ticular embodiment. Alternative to the housing defining a 
plurality of grooves and the sleeve defining a plurality of 
protuberances, a housing body can define a protuberance, or 

30 17 illustrate the sleeve 420 in the first configuration and the 
first wire member 422 in the first configuration. 

a plurality of protuberances, and a sleeve body can define a 35 

groove, or a plurality of grooves. 

FIGS. 18 and 19 illustrate another selective fluid barrier 
valve device 610. Selective fluid barrier valve device 610 is 
similar to the selective fluid barrier valve device 10 illus
trated in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 9C, 
l0A, 10B, and l0C and described above, except as detailed 
below. With respect to selective fluid barrier valve device 
610, reference numbers in FIGS. 18 and 19 refer to the same 
structural element or feature referenced by the same number 

FIGS. 15, 16, and 17 illustrate another selective fluid 
barrier valve device 410. Selective fluid barrier valve device 
410 is similar to the selective fluid barrier valve device 10 
illustrated in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 
9C, lOA, 10B, and l0C and described above, except as 
detailed below. With respect to selective fluid barrier valve 
device 410, reference numbers in FIGS. 15, 16, and 17 refer 
to the same structural element or feature referenced by the 
same number in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 
9C, lOA, 10B, and lOC, offset by 400. Thus, selective fluid 
barrier valve device 410 comprises a housing 416, an 
actuator 418, a sleeve 420, and a connector 428. 

40 in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 9C, l0A, 
10B, and l0C, offset by 600. Thus, selective fluid barrier 
valve device 610 comprises a housing 616, an actuator (not 
shown), a sleeve 620, a first wire member 622, a second wire 
member 624, a third wire member 626, and a connector (not 

45 shown). 
In the illustrated embodiment, the housing 616 omits the 

inclusion of a first cavity ( e.g., first cavity 62), a second 
cavity (e.g., second cavity 64), and a third cavity (e.g., third 
cavity 66) and the first wire member 622, the second wire In the illustrated embodiment, the selective fluid barrier 

valve device 410 omits the inclusion of a second wire 
member (e.g., second wire member 24) and a third wire 
member (e.g., third wire member 26). The housing 416 
omits the inclusion of a third opening (e.g., third opening 
60), a first cavity ( e.g., first cavity 62), a second cavity ( e.g., 
second cavity 64), and a third cavity (e.g., third cavity 66). 
The actuator 418 omits the inclusion of a second cavity ( e.g., 
second cavity 92) and a third cavity (e.g., third cavity 94). 

50 member 624, and third wire member 626 have a configu
ration as described below. 

The first wire member 622 has a first end (not shown) 
attached to the actuator within the first cavity and a second 
end 726 attached to the first wire member 622 between the 

55 first end and the second end 726 of the first wire member 

In the illustrated embodiment, the housing body 434 
defines the first opening 456 adjacent to the second opening 
458 and each of the first opening 456 and the second opening 60 

458 are circular. However, a first opening and second 
opening can have any suitable structural arrangement, such 
as oval, rectangular, square, and can be positioned at any 
suitable location on a housing. 

The first wire member 422 has a first end 524 attached to 65 

the actuator 418 within the first cavity 490 and a second end 
526 attached to the first wire member 422 between the first 

622. The first wire member 622 extends from the first end 
disposed within the first cavity defined by the actuator, 
through the first opening 656 defined by the housing 616, 
around a portion of the outer surface 721 of the sleeve 620, 
around the outer surface of the second wire member 624 and 
is attached to itself between the first end and the second end 
726. Thus, the first wire member 622 defines a loop 774 at 
its second end 726 through which the second wire member 
624 is disposed. 

The second wire member 624 has a first end (not shown) 
attached to the actuator within the second cavity and a 
second end 730 attached to the second wire member 624 
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between the first end and the second end 730 of the second 
wire member 624. The second wire member 624 extends 
from the first end disposed within the second cavity defined 

24 
third wire member ( e.g., third wire member 26) and the 
housing 816 omits the inclusion of a groove (e.g., groove 
50), a plurality ofrecesses (e.g., plurality ofrecesses 52), a 
second opening ( e.g., second opening 58), a third opening 
(e.g., third opening 60), a second cavity (e.g., second cavity 
64), and a third cavity (e.g., third cavity 66). 

by the actuator, through the second opening 658 defined by 
the housing 616, around a portion of the outer surface 721 5 

of the sleeve 620, around the outer surface of the third wire 
member 626 and is attached to itself between the first end 
and the second end 730. Thus, the second wire member 624 
defines a loop 776 at its second end 730 through which the 
third wire member 626 is disposed. 

In the illustrated embodiment, the first opening 856 
defined by the housing body 834 extends from the outer 
surface 868 of the housing 816 to the inner surface 869 of 

10 the housing 816 and toward the proximal end 830 of the 
housing 816. Thus, the first opening 856 has a lengthwise 
axis that is disposed at an angle relative to the lengthwise 
axis 811 of the selective fluid barrier valve device 810 (i.e., 

The third wire member 626 has a first end (not shown) 
attached to the actuator within the third cavity and a second 
end 734 attached to the third wire member 626 between the 
first end and the second end 734 of the third wire member 
626. The third wire member 626 extends from the first end 15 a plane that contains the lengthwise axis 811 of the selective 

fluid barrier valve device 810). disposed within the third cavity defined by the actuator, 
through the third opening 660 defined by the housing 616, 
around a portion of the outer surface 721 of the sleeve 620, 
around the outer surface of the first wire member 622 and is 
attached to itself between the first end and the second end 
734. Thus, the third wire member 626 defines a loop 778 at 
its second end 734 through which the first wire member 622 
is disposed. 

As the actuator is moved from its first position to its 
second position, each of the wire members 622, 624, 626 is 
moved from its first configuration to its second configura
tion. The first wire member 622 is pulled through the loop 
778 defined by the third wire member 626 and the portion of 
the first wire member 622 that defines the loop 774 applies 
a force directed toward the first opening 656 on the second 
wire member 624. The second wire member 624 is pulled 
through the loop 774 defined by the first wire member 622 
and the portion of the second wire member 624 that defines 

The actuator 818 is slidably disposed on the third portion 
840 of the housing 816 and is moveable between a first 
position and a second position. In the first position, the 

20 actuator 818 is disposed a first distance from the proximal 
end 830 of the housing 816. In the second position, the 
actuator 818 is disposed a second distance from the proximal 
end 830 of the housing 816. The first distance is greater than 
the second distance such that axial movement of the actuator 

25 818 toward the proximal end 830 of the housing 816 moves 
the sleeve 820 from its first configuration to the second 
configuration. Alternatively, an actuator can be positioned 
on a selective fluid barrier valve device such that it is 
slidably disposed on the third portion of a housing and is 

30 moveable between a first position and a second position. In 
the first position, the actuator is disposed a first distance 
from the proximal end of the housing. In the second position, 
the actuator is disposed a second distance from the proximal 
end of the housing. The first distance is less than the second the loop 776 applies a force directed toward the second 

opening 658 on the third wire member 626. The third wire 
member 626 is pulled through the loop 776 defined by the 
second wire member 624 and the portion of the third wire 
member 626 that defines the loop 778 applies a force 
directed toward the third opening 660 on the first wire 
member 622. This configuration moves the sleeve 620 from 40 

its first configuration to its second configuration as the 
actuator is moved from its first position to its second position 
and each of the wire members 622, 624, 626 is moved from 

35 distance such that axial movement of the actuator toward the 
distal end of the housing moves the sleeve from its first 
configuration to the second configuration 

The actuator 818 comprises a proximal end 981, a distal 
end 982, and an actuator body 983 that defines a passageway 
984, a cavity 985, an outer surface 986, and an inner surface 
987. The passageway 984 extends through the actuator 818 
from the proximal end 981 to the distal end 982 of the 
actuator 818. The cavity 985 extends from an opening on the 
inner surface 987 toward the outer surface 986 and toward its first configuration to its second configuration. FIG. 18 

illustrates the sleeve 620 in the first configuration and each 45 

of the wire members 622, 624, 626 in the first configuration. 
FIG. 19 illustrates the sleeve 620 in the second configuration 
and each of the wire members 622, 624, 626 in the second 
configuration. 

the proximal end 981 of the actuator 818. Thus, the cavity 
985 has a lengthwise axis that is disposed at an angle relative 
to the lengthwise axis 811 of the selective fluid barrier valve 
device 810 (i.e., a plane that contains the lengthwise axis 811 
of the selective fluid barrier valve device 810). 

FIGS. 20, 21, and 22 illustrate another selective fluid 50 

barrier valve device 810. Selective fluid barrier valve device 
The first wire member 822 has a first end 924 attached to 

the housing 816 within the cavity 862 and a second end 926 
attached to the actuator 818 within the cavity 985. The first 
wire member 822 extends from the first end 924 disposed 
within the cavity 862 defined by the housing 816, around the 

810 is similar to the selective fluid barrier valve device 10 
illustrated in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 
9C, lOA, 10B, and l0C and described above, except as 
detailed below. With respect to selective fluid barrier valve 
device 810, reference numbers in FIGS. 20, 21, and 22 refer 
to the same structural element or feature referenced by the 
same number in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 
9C, lOA, 10B, and lOC, offset by 800. Thus, selective fluid 
barrier valve device 810 comprises a housing 816, an 
actuator 818, a sleeve 820, a first wire member 822, and a 
connector 828. 

In the illustrated embodiment, the actuator 818 of the 
selective fluid barrier valve device 810 is a slidable member 
980 that is slidably disposed on the housing 816. The 
selective fluid barrier valve device 10 omits the inclusion of 
a second wire member (e.g., second wire member 24) and a 

55 outer surface 921 of the sleeve 820, through the first opening 
856 defined by the housing 816, to the second end 926 
disposed within the cavity 985 defined by the actuator 818. 

As the actuator 818 is moved from its first position to its 
second position, the first wire member 822 moves from its 

60 first configuration to the second configuration. The first wire 
member 822 is pulled through the first opening 856 defined 
by the housing 816 and the second end 926 of the first wire 
member 822 is advanced toward the proximal end 830 of the 
housing 816. This advances the sleeve 820 from the first 

65 configuration in which the passageway 916 defined by the 
sleeve 820 is open and fluid can pass through the passage
way 916 to the second configuration in which the passage-
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way 916 defined by the sleeve 820 is closed and fluid is 
prevented from passing through the passageway 916. 

Methods of treatment are described herein. While the 
methods described herein are shown and described as a 
series of acts, it is to be understood and appreciated that the 
methods are not limited by the order of acts described and 
illustrated, as some acts may in accordance with these 
methods, be omitted, be repeated, or occur in different orders 
and/or concurrently with other acts described herein. 

26 
formed. Example medical devices considered suitable to use 
in a method of treatment include tubular members, sheaths, 
cannulas, wire guides, and any other medical device con
sidered suitable for a particular method of treatment. Step 
1002 can be accomplished using a medical device that has 
any suitable length, structural configuration, and that is 
formed of any suitable material. 

Step 1002 can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 

FIG. 23 is a flowchart representation of a method of 
treatment 1000 using a selective fluid barrier valve device. 

10 inserting the distal end 142 of the connector 28 into the 
lumen defined by the first medical device and applying a 
force on the connector 28 that is directed toward the first 
medical device and maintaining the position of the first 

A step 1002 comprises attaching a selective fluid barrier 
valve device to a first medical device that has a proximal 
end, a distal end, and a body that defines a lumen that 
extends from the proximal end to the distal end. The 15 

selective fluid barrier valve device comprises a housing, an 
actuator, a sleeve, a first wire member, a second wire 
member, a third wire member, and a connector. Another step 
1004 comprises inserting the first medical device into a 
bodily passage such that the distal end of the first medical 
device is disposed within the bodily passage. Another step 
1006 comprises inserting a second medical device that has 

medical device, applying a force on the first medical device 
that is directed toward the connector 28 and maintaining the 
position of the connector 28, or applying a force on the 
connector 28 that is directed toward the first medical device 
and concurrently applying a force on the first medical device 
that is directed toward the connector 28 until the first 

20 medical device and the connector are attached to one another 

a proximal end and a distal end through the selective fluid 
barrier valve device and the first medical device such that the 
distal end of the second medical device is disposed within 25 

the bodily passage. Another step 1008 comprises navigating 

and a sealed engagement is provided between the connector 
28 and the medical device. Optionally, the first medical 
device can comprise a component of the selective fluid 
barrier valve device such that it is attached to the connector. 

In embodiments in which the connector 28 is provided as 
a separate component, another step comprises attaching the 
connector 28 to the housing 16. This step can be accom
plished in any suitable manner and using any suitable 
process and/or technique, such as by positioning the proxi-

30 ma! end 140 of the connector 28 at the distal end 32 of the 

the distal end of the second medical device to a point of 
treatment within the bodily passage. Another step 1010 
comprises moving the actuator from the first position to the 
second position. Another step 1012 comprises performing 
treatment using the second medical device. Another step 
1014 comprises moving the actuator from the second posi
tion to the first position. Another step 1016 comprises 
withdrawing the second medical device from the bodily 
passage, the first medical device, and the selective fluid 35 

barrier valve device. Another step 1018 comprises with
drawing the first medical device from the bodily passage. 

housing 16 and applying a force on the housing 16 that is 
directed toward the connector 28 and maintaining the posi
tion of the connector 28, by applying a force on the 
connector 28 that is directed toward the housing 16 and 
maintaining the position of the housing 16, or by applying 
a force on the housing 16 that is directed toward the 

Step 1002 can be accomplished using any suitable selec
tive fluid barrier valve device, and skilled artisans will be 
able to select a suitable selective fluid barrier valve device 40 

connector 28 and concurrently applying a force on the 
connector 28 that is directed toward the housing 16. 

Step 1004 can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
applying a force on the selective fluid barrier valve device 10 
and/or the first medical device that is directed toward the 
bodily passage such that the distal end of the first medical 
device is disposed within the bodily passage. 

to use in a method of treatment according to a particular 
embodiment based on various considerations, including the 
type of treatment being performed. Example selective fluid 
barrier valve devices considered suitable to use in a method 
of treatment include the selective fluid barrier valve devices 45 An optional step that can be completed prior to step 1004 
described herein, such as selective fluid barrier valve device 
10, selective fluid barrier valve device 210, selective fluid 
barrier valve device 410, selective fluid barrier valve device 
610, selective fluid barrier valve device 810, selective fluid 
barrier valve device 1110, variations thereof, and any other 
selective fluid barrier valve device considered suitable for a 
particular method of treatment. An exemplary selective fluid 
barrier valve device that can be used to accomplish the 
methods, steps, alternative steps, and/or optional steps 
described herein is illustrated and described with respect to 
FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 9C, l0A, 10B, 
and lOC, and comprises a housing 16, an actuator 18, a 
sleeve 20, a first wire member 22, a second wire member 24, 
a third wire member 26, and a connector 28. The selective 
fluid barrier valve device 10 is moveable between a first 
configuration and a second configuration, as described 
herein. 

Step 1002 can be accomplished using any suitable medi
cal device, and skilled artisans will be able to select a 
suitable medical device to use in a method of treatment 
according to a particular embodiment based on various 
considerations, including the type of treatment being per-

comprises introducing a wire guide having a wire guide 
proximal end and a wire guide distal end into a bodily 
passage such that the wire guide distal end is disposed within 
the bodily passage. This optional step can be accomplished 

50 in any suitable manner and using any suitable process and/or 
technique, such as by applying a force directed toward the 
bodily passage on any suitable portion of a wire guide such 
that the wire guide distal end is disposed within the bodily 
passage. This optional step can be accomplished using any 

55 suitable wire guide, formed of any suitable material, and 
having any suitable length, and skilled artisans will be able 
to select a suitable wire guide, material, and length for a wire 
guide according to a particular embodiment based on vari
ous considerations, including the bodily passage being 

60 treated. 
Another optional step that can be completed comprises 

advancing the wire guide distal end to, or beyond, a point of 
treatment within the bodily passage. This optional step can 
be accomplished in any suitable manner and using any 

65 suitable process and/or technique, such as by applying a 
force directed toward the bodily passage on any suitable 
portion of the wire guide such that the wire guide distal end 
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is advanced distal to, or beyond, the point of treatment. 
Alternatively, a wire guide can be advanced proximal to, or 
to, a point of treatment. This step can be accomplished in any 
suitable manner and using any suitable process and/or 
technique, such as with the assistance of direct visualization 
of the wire guide ( e.g., scope), transcutaneously, using an 
illuminated wire guide, a camera, or any other suitable 
visualization technique or through tactile feedback provided 
by the body of the ventilation tube. 

In embodiments in which a wire guide is being used, an 
alternative to step 1004 comprises advancing the wire guide 
through the lumen defined by the first medical device and 
through the passageway defined by the sleeve and inserting 
the first medical device into a bodily passage such that the 
distal end of the first medical device is disposed within the 
bodily passage. This optional step can be accomplished in 
any suitable manner and using any suitable process and/or 
technique, such as by inserting the wire guide proximal end 
into and through the lumen defined by the first medical 
device and the passageway defined by the sleeve and apply
ing a force directed toward the bodily passage on any 
suitable portion of the selective fluid barrier valve device 10. 

An optional step that can be completed subsequent to step 
1004 comprises navigating the distal end of the first medical 
device to a point of treatment within the bodily passage. This 
optional step can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
applying a force on the selective fluid barrier valve device 10 
and/or the first medical device that is directed toward the 
bodily passage. 

Step 1006 can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
applying a force on the second medical device directed 
toward the bodily passage and by inserting the distal end of 
the second medical device through the passageway 152 
defined by the connector 28, through the passageway 116 
defined by the sleeve 20, and through the lumen defined by 
the first medical device until the distal end of the second 

28 
and using any suitable process and/or technique, such as by 
inserting the wire guide proximal end into and through the 
lumen defined by the second medical device and applying a 
force directed toward the bodily passage on any suitable 
portion of the second medical device. The force directed 
toward the bodily passage is applied such that the distal end 
of the second medical device is advanced and passed 
through the passageway defined by the connector, through 
the passageway defined by the sleeve, and through the lumen 

10 defined by the first medical device and is disposed within the 
bodily passage. 

Step 1008 can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
applying a force on the second medical device that is 

15 directed toward the bodily passage such that the distal end 
of the second medical device is disposed at the point of 
treatment within the bodily passage. Step 1008 is accom
plished such that the distal end of the second medical device 
is disposed within the bodily passage at, or adjacent to, the 

20 point of treatment (e.g., the location in which treatment is 
intended to be performed). 

Alternatively, step 1008 can be accomplished such that 
the distal end of the second medical device is disposed near, 
proximal to, or distal to a point of treatment within the 

25 bodily passage. An optional step that can be completed 
subsequent to, or during the completion of step 1008, 
comprises confirming the position of the distal end of the 
second medical device. This optional step can be accom
plished using any suitable visualization technique. Example 

30 visualization techniques considered suitable include x-ray, 
fluoroscopy, ultrasound, direct visualization with a scope, 
magnetic resonance imaging, and any other visualization 
technique considered suitable for a particular embodiment. 

An optional step comprises inserting a third medical 
35 device that has a proximal end and a distal end through the 

selective fluid barrier valve device and the first medical 
device such that the distal end of the third medical device is 
disposed within the bodily passage. This optional step can be 

medical device is disposed within the bodily passage. Step 
1006 can be accomplished using any medical device, and 40 

skilled artisans will be able to select a suitable medical 

accomplished in any suitable manner and using any suitable 
process and/or technique, such as by applying a force on the 
third medical device directed toward the bodily passage and 
by inserting the distal end of the third medical device 
through the passageway 152 defined by the connector 28, 
through the passageway 116 defined by the sleeve 20, and 

device to use in a method of treatment according to a 
particular embodiment based on various considerations, 
including the type of treatment being performed. Example 
medical devices considered suitable to pass through a selec
tive fluid barrier valve device and to use in a method of 
treatment include catheters, balloon catheters, suction 
devices, medical device delivery devices, wire guides, and 
any other medical device considered suitable for a particular 
method of treatment. Step 1006 can be accomplished using 
a medical device that has any suitable length, structural 
configuration, and that is formed of any suitable material. 

45 through the lumen defined by the first medical device until 
the distal end of the third medical device is disposed within 
the bodily passage. This optional step can be accomplished 
using any suitable medical device, such as those described 
herein. Any suitable number of medical device can be 

An optional step that can be completed prior to step 1006 
comprises withdrawing the wire guide. This optional step 

50 inserted through a selective fluid barrier valve device, such 
as one, at least one, two, a plurality, three, four, and any other 
number considered suitable for a particular method of treat
ment. 

can be accomplished in any suitable manner and using any 55 

suitable process and/or technique, such as by applying a 
force directed away from the bodily passage on any suitable 
portion of the wire guide such that the wire guide is 
withdrawn from the bodily passage. Alternatively, if the 
second medical device is intended to be passed over the wire 60 

guide, an alternative to step 1006 comprises introducing the 
proximal end of the wire guide through a lumen defined by 
the second medical device and inserting the second medical 
device through the selective fluid barrier valve device and 
the first medical device such that the distal end of the second 65 

medical device is disposed within the bodily passage. This 
alternative step can be accomplished in any suitable manner 

Another optional step comprises navigating the distal end 
of the third medical device to a point of treatment within the 
bodily passage. This optional step can be accomplished in 
any suitable manner and using any suitable process and/or 
technique, such as by applying a force on the third medical 
device directed toward the bodily passage such that the 
distal end of the third medical device is at, near, adjacent, 
distal to, or proximal to a point of treatment within the 
bodily passage. 

Step 1010 can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
applying a rotational force on the actuator 18 while main
taining the position of the housing 16 such that the selective 
fluid barrier valve device 10 moves from the first configu-
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including the medical device that has been inserted through 
the selective fluid barrier valve device and the lumen defined 
by the first medical device. An example treatment consid
ered suitable to perform includes balloon angioplasty. How
ever, any other suitable treatment can be performed. 

Step 1014 can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
applying a rotational force on the actuator 18 while main
taining the position of the housing 16 such that the selective 

ration to the second configuration. When the selective fluid 
barrier valve device 10 is in the second configuration, the 
sleeve 20 is in the second configuration such that the inner 
surface 122 of the sleeve 20 contacts the outer surface of the 
second medical device and fluid is prevented from passing 
through the sleeve 20. When the sleeve 20 is in the second 
configuration, the second medical device is releasably 
attached to the sleeve 20 such that it cannot be withdrawn 
from the sleeve 20. With respect to the selective fluid barrier 
valve device 10, the rotational force is applied in clockwise 
direction about the lengthwise axis 11 of the selective fluid 
barrier valve device 10. 

Alternatively, in embodiments in which a wire guide is 
disposed through the passageway 116 defined by the sleeve 
20, when the sleeve 20 is in the second configuration, the 
inner surface 122 of the sleeve 20 will contact one or both 

10 fluid barrier valve device 10 moves from the second con
figuration to the first configuration. When the selective fluid 
barrier valve device 10 is in the first configuration, the sleeve 
20 is in the first configuration such that fluid can pass 
through the passageway 116 defined by the sleeve 20 and the 

15 second medical device can be withdrawn from the sleeve 20. 

of the wire guide and the second medical device and fluid is 
prevented from passing through the sleeve 20. When the 
sleeve 20 is in the second configured, the second medical 
device and the wire guide are releasably attached to the 20 

sleeve 20 such that the second medical device and the wire 
guide cannot be withdrawn from the sleeve 20. 

In embodiments in which the selective fluid barrier valve 
device includes an actuator that is a slidable member, such 
as selective fluid barrier valve device 810, step 1010 can be 25 

accomplished in any suitable manner and using any suitable 
process and/or technique, such as by applying a force on the 
distal end of the actuator that is directed toward the proximal 
end of the housing while maintaining the position of the 
housing such that the selective fluid barrier valve device 30 

moves from the first configuration to the second configura
tion. When the selective fluid barrier valve device is in the 
second configuration, the sleeve is in the second configura
tion such that the inner surface of the sleeve contacts the 
outer surface of the second medical device and fluid is 35 

prevented from passing through the sleeve. When the sleeve 
is in the second configuration, the second medical device is 
releasably attached to the sleeve such that it cannot be 
withdrawn from the sleeve. 

With respect to the selective fluid barrier valve device 10, 
the rotational force is applied in counterclockwise direction 
about the lengthwise axis 11 of the selective fluid barrier 
valve device 10. 

Alternatively, in embodiments in which a wire guide is 
disposed through the passageway 116 defined by the sleeve 
20, when the sleeve 20 is in the first configuration, the 
second medical device and/or the wire guide can be with
drawn from the sleeve 20. 

In embodiments in which the selective fluid barrier valve 
device includes an actuator that is a slidable member, such 
as selective fluid barrier valve device 810, step 1014 can be 
accomplished in any suitable manner and using any suitable 
process and/or technique, such as by applying a force on the 
proximal end of the slidable member that is directed toward 
the distal end of the housing while maintaining the position 
of the housing such that the selective fluid barrier valve 
device moves from the second configuration to the first 
configuration. When the selective fluid barrier valve device 
is in the first configuration, the sleeve is in the first configu
ration such that fluid can pass through the passageway 
defined by the sleeve and the second medical device can be 
withdrawn from the sleeve. 

In embodiments in which the selective fluid barrier valve 
In embodiments in which the selective fluid barrier valve 40 device includes a second actuator, such as selective fluid 

device includes a second actuator, such as selective fluid barrier valve device 1110 shown in FIGS. 24, 25, 26, and 27, 
barrier valve device 1110 shown in FIGS. 24, 25, 26, and 27, step 1014 can be accomplished in any suitable manner and 
step 1010 can be accomplished in any suitable manner and using any suitable process and/or technique, such as by 
using any suitable process and/or technique, such as by applying a rotational force on the second actuator 1260 
applying a rotational force on the second actuator 1260 45 while maintaining the position of the housing 1116 such that 
while maintaining the position of the housing 1116 such that the selective fluid barrier valve device 1110 moves from the 
the selective fluid barrier valve device 1110 moves from the second configuration to the first configuration. When the 
first configuration to the second configuration. When the selective fluid barrier valve device 1110 is in the first 
selective fluid barrier valve device 1110 is in the second configuration, the sleeve 1120 is in the first configuration 
configuration, the sleeve 1120 is in the second configuration 50 such that fluid can pass through the passageway defined by 
such that the inner surface of the sleeve 1120 contacts the the sleeve 1120 and the second medical device can be 
outer surface of the second medical device and fluid is 
prevented from passing through the sleeve 1120. When the 
sleeve 1120 is in the second configuration, the second 
medical device is releasably attached to the sleeve 1120 such 
that it cannot be withdrawn from the sleeve 1120. With 
respect to the selective fluid barrier valve device 1110, the 
rotational force is applied in clockwise direction about the 
lengthwise axis 1111 of the selective fluid barrier valve 
device 1110. 

Step 1012 can be accomplished by performing any suit
able treatment and will be based on the medical device 
passed through the selective fluid barrier valve device 10 
and the lumen of the first medical device. Any suitable 
treatment can be performed and skilled artisans will be able 
to select a suitable treatment to perform according to a 
particular embodiment based on various considerations, 

withdrawn from the sleeve 1120. With respect to the selec
tive fluid barrier valve device 1110, the rotational force is 
applied in counterclockwise direction about the lengthwise 

55 axis 1111 of the selective fluid barrier valve device 1110. 
Step 1016 can be accomplished in any suitable manner 

and using any suitable process and/or technique, such as by 
applying a force on the second medical device that is 
directed away from the bodily passage such that the second 

60 medical device is advanced proximally and is withdrawn 
from the first medical device, the selective fluid barrier valve 
device 10, and the bodily passage. 

In embodiments in which a wire guide is disposed through 
the passageway 116 defined by the sleeve 20, an optional 

65 step comprises withdrawing the wire guide from the bodily 
passage and/or the selective fluid barrier valve device. This 
optional step can be accomplished in any suitable manner 
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and using any suitable process and/or technique, such as by 
applying a force on the wire guide that is directed away from 
the bodily passage such that the wire guide is advanced 
proximally and is withdrawn from the bodily passage, the 
first medical device, and/or the selective fluid barrier valve 5 

device 10. 

the second configuration while preventing overtightening on 
any device or object disposed through the passageway 1216 
defined by the sleeve 1120. 

The protuberance 1263 extends from the outer surface 
1196 away from the passageway 1178 defined by the first 
actuator 1118 and around the entire circumference of the 
outer surface 1196 of the first actuator 1118. However, 
alternative embodiments can include a protuberance that 
extends around a portion of the outer surface of a first 

Step 1018 can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
applying a force on any suitable portion of the selective fluid 
barrier valve device 10 and/or the first medical device 
directed away from the bodily passage such that the first 
medical device is advanced proximally and is withdrawn 
from the bodily passage. Optionally, step 1018 can be 
accomplished in combination with step 1016. Optionally, in 
embodiments in which a wire guide is disposed within the 
passageway 116 defined by the sleeve 20, step 1018 can be 
accomplished in combination with the optional step of 
withdrawing the wire guide from the bodily passage. 

10 actuator. The protuberance 1263 is sized and configured to 
be received by the groove 1278 defined by the second 
actuator 1260 such that when the protuberance 1263 is 
disposed within the groove 1278 the first actuator 1118 is 
moveably attached to the second actuator 1260 ( e.g., a snap 

15 fit attachment between the first actuator 1118 and the second 
actuator 1260 is achieved). 

While the first wall 1264 has been illustrated as being 

An optional step comprises removing the selective fluid 20 

barrier valve device from the first medical device. This 

disposed at a first angle 1265 that is equal to 90 degrees 
relative to a first portion of the base 1268 and the second 
wall 1266 has been illustrated as being disposed at a second 
angle 1267 that is greater than 90 degrees relative to a 

optional step can be accomplished in any suitable manner 
and using any suitable process and/or technique, such as by 
removing the distal end 142 of the connector 28 from the 
lumen defined by the first medical device by applying a force 
on the connector 28 that is directed away from the medical 
device while maintaining the position of the first medical 
device. 

FIGS. 24, 25, 26, and 27 illustrate another selective fluid 

second portion of the base 1268, a first wall and/or second 
wall can be disposed at any suitable angle relative to a base. 
Example angles considered suitable to position a first wall 

25 relative to a portion of a base include angles equal to, 
substantially equal to, or about 90 degrees, angles that are 
less than 90 degrees, angles that are greater than 90 degrees, 
angles that are acute, angles that are obtuse, and any other 

barrier valve device 1110. Selective fluid barrier valve 30 

angle considered suitable for a particular embodiment. 
Example angles considered suitable to position a second 
wall relative to a portion of a base include angles equal to, device 1110 is similar to the selective fluid barrier valve 

device 10 illustrated in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 
9A, 9B, 9C, lOA, 10B, and lOC and described above, except 
as detailed below. With respect to selective fluid barrier 
valve device 1110, reference numbers in FIGS. 24, 25, 26, 
and 27 refer to the same structural element or feature 
referenced by the same number in FIGS. 1, 2, 3, 4, 5, 6, 7, 
SA, 8B, SC, 9A, 9B, 9C, l0A, 10B, and lOC, offset by 1100. 

In the illustrated embodiment, the selective fluid barrier 
valve device 1110 comprises a housing 1116, a first actuator 
1118, a sleeve 1120, a first wire member 1122, a second wire 
member 1124, a third wire member 1126, a connector 1128, 
and a second actuator 1260. 

In the illustrated embodiment, the body 117 4 of the first 
actuator 1118 defines a second plurality of recesses 1262 that 
extend about the circumference of the outer surface 1196 of 
the first actuator 1118 and a protuberance 1263. Each recess 
of the second plurality ofrecesses 1262 is disposed between 

substantially equal to, or about 135 degrees, angles that are 
less than 135 degrees, angles that are greater than 135 
degrees, angles that are acute, angles that are obtuse, and any 

35 other angle considered suitable for a particular embodiment. 
Alternatively, a second wall of a recess can be complemen
tary to the structural arrangement of a surface of a projection 
defined by a second actuator. 

While a second plurality of recesses 1262 has been 
40 illustrated, alternative embodiments can include one or more 

projections such that each projection extends from the outer 
surface of an actuator and away from the inner surface. Each 
projection of the one or more projections can be coopera
tively defined by a first wall, a second wall, and a top wall 

45 and sized and configured to be received a recess defined by 
a second actuator Each of the first wall and the second wall 

the protuberance 1263 and the proximal end 1170 of the first 50 

actuator 1118. Each recess of the second plurality of recesses 
1262 is cooperatively defined by a first wall 1264, a second 
wall 1266, and a base 1268. Each of the first wall 1264 and 

extends from the outer surface and away from the inner 
surface to the top wall. The first wall is disposed at a first 
angle relative to a first portion of the top wall. The second 
wall is disposed at a second angle relative to a second 
portion of the top wall. The first angle is less than the second 
angle. Example angles considered suitable to position a first 
wall relative to a portion of a top wall of a projection include 
angles equal to, substantially equal to, or about 90 degrees, 
angles that are less than 90 degrees, angles that are greater 
than 90 degrees, angles that are acute, angles that are obtuse, 

the second wall 1266 extends from the outer surface 1196 
and toward the inner surface 1198 to the base 1268. The first 55 

wall 1264 is disposed at a first angle 1265 relative to a first 
portion of the base 1268. The second wall 1266 is disposed 
at a second angle 1267 relative to a second portion of the 
base 1268. The first angle 1265 is less than the second angle 
1267. In the illustrated embodiment, the first angle 1265 is 
equal to 90 degrees and the second angle 1267 is greater than 
90 degrees. Each recess of the second plurality of recesses 
1262 is sized and configured to receive a projection of the 
plurality of projections 1280 defined by the second actuator 
1260, as described below. The second plurality of recesses 
1262 provide a mechanism for moving the selective fluid 
barrier valve device 1110 between the first configuration and 

and any other angle considered suitable for a particular 
embodiment. Example angles considered suitable to position 
a second wall relative to a portion of a top wall of a 

60 projection include angles equal to, substantially equal to, or 
about 135 degrees, angles that are less than 135 degrees, 
angles that are greater than 135 degrees, angles that are 
acute, angles that are obtuse, and any other angle considered 
suitable for a particular embodiment. Alternatively, a second 

65 wall of a projection can be complementary to the structural 
arrangement of a surface of a projection defined by a second 
actuator. 
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While a second plurality of recesses 1262 has been 
illustrated as defined on the first actuator 1218, a selective 
fluid barrier valve device can include any suitable number of 
recesses defined at any suitable location on an actuator. 
Skilled artisans will be able to select a suitable number of 
recesses to define on an actuator and a suitable location to 
position each recess according to a particular embodiment 
based on various considerations, including the structural 
arrangement of an actuator of an embodiment. Example 
number of recesses considered suitable to include on an 
actuator include one, at least one, two, a plurality, three, four, 
five, six, seven, eight, nine, ten, eleven, twelve, and any 
other number considered suitable for a particular embodi
ment. 

In the illustrated embodiment, the second actuator 1260 
has a proximal end 1270, a distal end 1272, and a second 
actuator body 1274 that defines a passageway 1276, a 
groove 1278, a plurality of projections 1280, an outer 
surface 1282, and an inner surface 1284. The second actua
tor 1260 is movably attached to the first actuator 1118 and 
is moveable in a first direction 1271 and a second direction 
1273, as shown in FIG. 26. Movement of the second actuator 
1260 in the first direction 1271 moves the first actuator 1118 

34 
Each projection of the plurality of projections 1280 

extends from the inner surface 1284 of the second actuator 
1260, away from the outer surface 1282 of the second 
actuator 1260, and toward an axis that is offset from the 
lengthwise axis 1111 of the selective fluid barrier valve 
device 1110. In the illustrated embodiment, each projection 
of the plurality of projections 1280 has a surface 1286 that 
is curved. When the first actuator 1118 is assembled within 
the second actuator 1260, each projection of the plurality of 

10 projections 1280 extends from the inner surface 1284 of the 
second actuator 1260 and toward the first wall 1264 of a 
recess of the second plurality of recesses 1262. 

Each projection of the plurality of projections 1280 is 

15 moveable between a first configuration, as shown in FIGS. 
25 and 26, and a second configuration, as shown in FIG. 27, 
such that each projection is capable of deflecting as the 
second actuator 1260 is moved relative to the first actuator 
1118. Each projection of the plurality of projections 1280 is 

20 biased to the first configuration and can be moved between 
its first configuration and second configuration in any suit
able manner and using any suitable process and/or tech
nique, such as by applying a first force on the surface 1286 

from its first position to its second position and movement 25 

of the second actuator 1260 in the second direction 1273 

of each projection of the plurality of projections 1280 
directed toward the inner wall 1284. Movement of the first 
actuator 1118 from the first position to the second position 

moves the first actuator 1118 from its second position to its 
first position. 

In the illustrated embodiment, the second actuator 1260 is 

can be accomplished in any suitable manner and using any 
suitable process and/or technique, such as by applying a 
rotational force to the second actuator 1260 in the first 

30 direction 1271 such that each projection of the plurality of 
projections 1280 applies a second force on the first actuator 
1118 directed toward the second wall 1266. The second 
force required to move the first actuator 1118 to the second 

a rotatable member 1261 that can be rotated on the first 
actuator 1118 around the lengthwise axis 1111 of the selec
tive fluid barrier valve device 1110. However, while a 
rotatable member 1261 has been illustrated, a selective fluid 
barrier valve device can include any suitable actuator 
capable of moving the selective fluid barrier valve device 35 

between a first configuration and a second configuration. 
Skilled artisans will be able to select a suitable actuator to 
include on a selective fluid barrier valve device according to 

position is less than the first force required to deflect each 
projection of the plurality of projections 1280. Therefore, as 
the second actuator 1260 is moved in the first direction 1271, 
each projection of the plurality of projections 1280 advances 
along a base 1268 of a recess of the second plurality of a particular embodiment based on various considerations, 

including the number of wire members included in the 
selective fluid barrier valve device and/or the structural 
arrangement of a first actuator. Example actuators consid
ered suitable to include on a selective fluid barrier valve 
device include rotatable actuators, linear actuators, slidable 
actuators, pivotable actuators, levers, and any other actuator 
considered suitable for a particular embodiment. 

40 recesses 1262 until it surface 1286 contacts the second wall 
1266 of the recess and results in movement of the first 
actuator 1118. When the second actuator 1260 is moved in 
the first direction 1271 the first actuator 1118 moves from its 
first position to its second position such that the wire 

45 members 1122, 1124, 1126 interact with the sleeve 1120 and 
move the sleeve 1120 to its second configuration. 

The passageway 1276 extends from an opening defined at 
the proximal end 1270 to an opening defined at the distal end 
1272. The groove 1278 is defined on the inner surface 1284 
of the second actuator 1260 between the distal end 1272 and 50 

Movement of the first actuator 1118 from the second 
position to a third position ( e.g., a position beyond that of the 
second position and in the first direction 1271, a position in 
which a device or component disposed within the passage
way 1216 defined sleeve 1120 becomes damaged or over-
tightened by the sleeve 1120) can be accomplished in any 
suitable marmer and using any suitable process and/or 
technique, such as by applying a rotational force to the 

the plurality of projections 1280. The groove 1278 extends 
into the second actuator housing 127 4 from the inner surface 
1284, away from the lengthwise axis 1111 of the selective 
fluid barrier valve device 1110, and around the entire cir
cumference of the inner surface 1284 of the second actuator 
1260. However, alternative embodiments can include a 
groove that extends about a portion of the circumference of 

55 second actuator 1260 in the first direction 1271 such that 

the inner surface of an actuator. The groove 1278 is sized 
and configured to receive a portion of the first actuator 1118 
(e.g., protuberance 1263). The distal end 1272 of the second 60 

actuator 1260 is sized and configured to be advanced distally 
over the protuberance 1263 defined by the first actuator 1118 
such that the protuberance 1263 can be disposed within the 
groove 1278. The groove 1278 and the protuberance 1263 
cooperatively provide a mechanism for moveably attaching 65 

the first actuator 1118 to the second actuator 1260 ( e.g., snap 
fit configuration). 

each projection of the plurality of projections 1280 applies 
a third force on the first actuator 1118 directed toward the 
second wall 1264. The third force required to move the first 
actuator 1118 to the third position is greater than the first 
force required to deflect each projection of the plurality of 
projections 1280. Therefore, when the first actuator 1118 is 
in the second position, as the second actuator 1260 is moved 
in the first direction 1271, each projection of the plurality of 
projections 1280 deflects to its second configuration such 
that the second actuator 1260 rotates relative to the first 
actuator 1118 and prevents the first actuator 1118 from 
moving to its third position. This arrangement prevents 
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overtightening or damage to any device or component 
disposed through the passageway 1216 defined by the sleeve 
1120. 

Movement of the first actuator 1118 from the second 
position to the first position can be accomplished in any 
suitable manner and using any suitable process and/or 
technique, such as by applying a rotational force to the 
second actuator 1260 in the second direction 1273 such that 
each projection of the plurality of projections 1280 applies 

36 
ments, an actuator can have any suitable structural arrange
ment and can be based on various considerations, including 
the number of recesses and/or projections defined by an 
actuator included in a selective fluid barrier valve device. 
For example, while a protuberance has been illustrated as 
being defined by a first actuator and a groove has been 
illustrated as being defined by a second actuator, a first 
actuator can define a groove and a second actuator can define 

a fourth force on the first actuator 1118 directed toward the 10 
a protuberance. In addition, while the plurality of projections 
1280 have been illustrated as extending away from the outer 
surface 1282 of the second actuator 1260, a plurality of 
projections defined by an actuator can have any suitable 
structural arrangement. For example, alternative embodi
ments can include one or more projections that have a 

first wall 1264. Due to the structural configuration of the first 
wall 1264 relative to each projection of the plurality of 
projections 1280, the fourth force need only be greater than 
the force required to move each of the ribs 1184, 1186, 1188 
from its respective recess of the plurality of recesses 1152 to 
another, different, recess of the plurality of recesses 1152. As 
the second actuator 1260 is moved in the second direction 
1271, each projection of the plurality of projections 1280 
advances along a base 1268 of a recess of the second 
plurality of recesses 1262 until it contacts the first wall 1264 
of the recess and results in movement of the first actuator 
1118. When the second actuator 1260 is moved in the second 
direction 1273 the first actuator 1118 moves from its second 
position to its first position such that the wire members 1122, 
1124, 1126 interact with the sleeve 1120 and move the sleeve 
1120 to its first configuration. 

While a plurality of projections 1280 has been illustrated, 
a selective fluid barrier valve device can include any suitable 

Empty 
Material of Sleeve 

15 structural arrangement similar to a rib, such as the ribs 84, 
86, 88 illustrated with respect to FIGS. 1, 2, 3, 4, and 5, one 
or more recesses that have a structural arrangement similar 
to a recess, such as the plurality of recesses 52 illustrated 
with respect to FIGS. 2, 3, and 6, and/or a second actuator 

20 that defines a plurality of recesses defined along the inner 
surface of the second actuator ( e.g., similar to the second 
plurality of recesses 1262) such that each recess is sized and 
configured to receive a deflectable projection defined by a 
first actuator ( e.g., similar to the plurality of projections 

25 1280). 

Example-Analysis of Materials that can be Used 
to Form a Sleeve 

0.018"Wire 0.035" Wire 14 French dilator 
disposed within disposed within disposed within 

Sleeve Passageway sleeve passageway sleeve passageway sleeve passageway Rating: 

80% - 4755 3 g 
20% - 4765 

100% - 4755 14.3 g 
90% - 4755 0 
10% - 4014 
80% - 4755 0 
20% - 4014 
70% - 4755 0 
30% - 4014 
60% - 4755 0 
40% - 4014 

number of projections defined at any suitable location on an 45 

actuator. Skilled artisans will be able to select a suitable 

5.4 g 50 g 4.9 g + 

2.8 g 25.4 g 11 g + 
0 1.4 g 0 ++ 

0 0 0 ++++ 

0 0 0 ++++ 

0 Trace 0 +++ 

Discussion 
A quantitative analysis was performed on six (6) sleeves. 

The materials used to form the sleeves that were analyzed 
were off the shelfNuSil MED-4755, NuSil MED-4765, and 
NuSil MED-4014 in the proportions indicated in the table. 

number of projections to define on an actuator and a suitable 
location to position each projection according to a particular 
embodiment based on various considerations, including the 
structural arrangement of a first actuator of an embodiment. 
Example number of projections considered suitable to 
include on an actuator include one, at least one, two, a 
plurality, three, four, five, six, and any other number con-

50 Each sleeve was included in a selective fluid barrier valve 

sidered suitable for a particular embodiment. 
55 

While each projection of the plurality of projections 1280 

device that was constructed to be similar to the embodiment 
illustrated in FIGS. 1, 2, 3, 4, 5, 6, 7, SA, 8B, SC, 9A, 9B, 
9C, l0A, 10B, and l0C. The selective fluid barrier valve 
device was attached to a gravity flow rig and pressurized for 
30 seconds per test at a pressure of 2.9 PSI+/-0.1 PSI (e.g., 
systolic pressure). Each sleeve was tested in the second 
configuration with no device disposed through the sleeve 
passageway and with the devices described in the table 
disposed through the sleeve passageway. 

Results 

has been illustrated as having a curved surface 1286, a 
projection defined by an actuator can have any suitable 
structural arrangement. Example structural arrangements 
considered suitable for a surface of a projection defined by 60 
an actuator and directed toward a second wall of a recess or 
projection defined by another actuator include surfaces that Each of the sleeves tested was assigned a subjective 

qualitative rating between + and ++++ based on the perfor
mance of the sleeve during the analysis. Two out of the six 

65 (2/6) sleeves tested resulted in no leaks being detected in 
each test. Each of these sleeves was assigned a subjective 
qualitative rating of++++. One out of the six (1/6) sleeves 

are curved, planar, multifaceted, and any other structural 
arrangement considered suitable for a particular embodi
ment. 

While the first actuator 1118 and the second actuator 1260 
have been illustrated as having particular structural arrange-
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tested resulted in a trace leak being detected when a 0.035" 
wire was disposed within the sleeve passageway. This sleeve 
was assigned a subjective qualitative rating of+++. One out 
of the six (1/6) sleeves tested resulted in a leak being 
detected when a 0.035" wire was disposed in the sleeve 
passageway. This sleeve was assigned a subjective qualita
tive rating of ++. Two out of the six (2/6) sleeves tested 
resulted in leaks being detected in each test. Each of these 
sleeves was assigned a subjective qualitative rating of+. 

As illustrated by the table, a sleeve formed of between 10 

about 70% and 80% ofNuSil MED-4755 and between about 
20% and 30% ofNuSil MED-4014 is considered suitable for 
inclusion in a selective fluid barrier valve device. For 
example, a sleeve formed of about 80% ofNuSil MED-4755 
and about 20% of NuSil MED-4014 is considered suitable 15 

for inclusion in a selective fluid barrier valve device. Alter
natively, a sleeve formed of about 70% ofNuSil MED-4755 
and about 30% of NuSil MED-4014 is considered suitable 
for inclusion in a selective fluid barrier valve device. 

Those with ordinary skill in the art will appreciate that 20 

various modifications and alternatives for the described and 
illustrated embodiments can be developed in light of the 
overall teachings of the disclosure. Accordingly, the particu-
lar arrangements disclosed are intended to be illustrative 
only and not limiting as to the scope of the invention, which 25 

is to be given the full breadth of the appended claims and any 
and all equivalents thereof. 

What is claimed is: 
1. A selective fluid barrier valve device having a length-

wise axis and comprising: 30 

a housing having a housing proximal end, a housing distal 
end, and a housing body defining a housing passage
way and a first opening, the housing passageway 
extending through the housing, the first opening 
extending through the housing body and providing 35 

access to the housing passageway; 
an actuator moveably attached to the housing and move

able between a first position and a second position; 
a sleeve disposed within the housing passageway and 

having a sleeve proximal end, a sleeve distal end, and 40 

a sleeve body defining a sleeve passageway extending 
through the sleeve, the sleeve moveable between a first 
configuration in which the sleeve passageway is open 
such that fluid can pass through the sleeve passageway 
and a second configuration in which the sleeve pas- 45 

sageway is closed preventing fluid from passing 
through the sleeve passageway; and 

a first wire member having a first wire member first end 
attached to the housing and a first wire member second 
end attached to the actuator, the first wire member 50 

extending between the housing and the sleeve and 
through the first opening defined by the housing; 

wherein the sleeve is in the first configuration and the 
sleeve proximal end is disposed a first distance from the 
housing proximal end when the actuator is in the first 55 

position; 
wherein the sleeve is in the second configuration and the 

sleeve proximal end is disposed a second distance from 
the housing proximal end when the actuator is in the 
second position; 60 

wherein the second distance is different than the first 
distance; 

wherein the actuator has an actuator outer surface and an 
actuator inner surface; 

wherein the actuator body defines an actuator cavity 65 

extending from the actuator inner surface toward the 
actuator outer surface, the actuator cavity having a 

38 
lengthwise axis that is parallel to said lengthwise axis 
of said selective fluid barrier valve device; and 

wherein the first wire member second end is disposed 
within the actuator cavity. 

2. A selective fluid barrier valve device having a length
wise axis and comprising: 

a housing having a housing proximal end, a housing distal 
end, and a housing body defining a housing passage
way and a first opening, the housing passageway 
extending through the housing, the first opening 
extending through the housing body and providing 
access to the housing passageway; 

an actuator moveably attached to the housing and move
able between a first position and a second position; 

a sleeve disposed within the housing passageway and 
having a sleeve proximal end, a sleeve distal end, and 
a sleeve body defining a sleeve passageway extending 
through the sleeve, the sleeve moveable between a first 
configuration in which the sleeve passageway is open 
such that fluid can pass through the sleeve passageway 
and a second configuration in which the sleeve pas
sageway is closed preventing fluid from passing 
through the sleeve passageway; and 

a first wire member having a first wire member first end 
attached to the housing and a first wire member second 
end attached to the actuator, the first wire member 
extending between the housing and the sleeve and 
through the first opening defined by the housing; 

wherein the sleeve is in the first configuration and the 
sleeve proximal end is disposed a first distance from the 
housing proximal end when the actuator is in the first 
position; 

wherein the sleeve is in the second configuration and the 
sleeve proximal end is disposed a second distance from 
the housing proximal end when the actuator is in the 
second position; 

wherein the second distance is different than the first 
distance; 

wherein the housing body defines a plurality of grooves 
within the housing passageway; 

wherein the sleeve has a sleeve outer surface and a sleeve 
inner surface, the sleeve body defining a plurality of 
protuberances extending from the sleeve outer surface 
and away from the sleeve inner surface; 

wherein each protuberance of the plurality of protuber
ances defined by the sleeve body is sized and config
ured to be received by a groove of the plurality of 
grooves defined by the housing body; and 

wherein at least one of the protuberances of the plurality 
of protuberances defined by the sleeve body is disposed 
within a groove of the plurality of grooves defined by 
the housing body. 

3. A selective fluid barrier valve device having a length
wise axis and comprising: 

a housing having a housing proximal end, a housing distal 
end, and a housing body defining a housing passage
way, a first opening, a second opening, and a third 
opening, the housing passageway extending through 
the housing, each of the first opening, the second 
opening, and the third opening extending through the 
housing body and providing access to the housing 
passageway; 

an actuator moveably attached to the housing and move
able between a first position and a second position; 

a sleeve disposed within the housing passageway and 
having a sleeve proximal end, a sleeve distal end, and 
a sleeve body defining a sleeve passageway extending 
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through the sleeve, the sleeve moveable between a first 
configuration in which the sleeve passageway is open 
such that fluid can pass through the sleeve passageway 
and a second configuration in which the sleeve pas
sageway is closed preventing fluid from passing 
through the sleeve passageway; 

a first wire member having a first wire member first end 
attached to the housing and a first wire member second 
end attached to the actuator, the first wire member 
extending between the housing and the sleeve and 10 

through the first opening defined by the housing; 
a second wire member having a second wire member first 

end attached to the housing and a second wire member 
second end attached to the actuator, the second wire 
member extending between the housing and the sleeve 
and through the second opening defined by the housing; 
and 

a third wire member having a third wire member first end 
attached to the housing and a third wire member second 
end attached to the actuator, the third wire member 
extending between the housing and the sleeve and 
through the third opening defined by the housing; 

15 

20 

wherein the sleeve is in the first configuration and the 
sleeve proximal end is disposed a first distance from the 
housing proximal end when the actuator is in the first 

25 

position; 
wherein the sleeve is in the second configuration and the 

sleeve proximal end is disposed a second distance from 
the housing proximal end when the actuator is in the 30 
second position; 

wherein the second distance is greater than the first 
distance; 

wherein the actuator has an actuator outer surface and an 
actuator inner surface; 35 

wherein the actuator body defines an actuator cavity 
extending from the actuator inner surface toward the 
actuator outer surface, the actuator cavity having a 
lengthwise axis that is parallel to said lengthwise axis 
of said selective fluid barrier valve device· and 40 

wherein the first wire member second end 'is disposed 
within the actuator cavity. 

4. A selective fluid barrier valve device having a length
wise axis and comprising: 

a housing having a housing proximal end, a housing distal 
end, and a housing body defining a housing passage-
way, a first opening, a second opening, and a third 
opening, the housing passageway extending through 

45 

the housing, each of the first opening, the second 
opening, and the third opening extending through the 50 
housing body and providing access to the housing 
passageway; 

40 
an actuator moveably attached to the housing and move

able between a first position and a second position; 
a sleeve disposed within the housing passageway and 

having a sleeve proximal end, a sleeve distal end, and 
a sleeve body defining a sleeve passageway extending 
through the sleeve, the sleeve moveable between a first 
configuration in which the sleeve passageway is open 
such that fluid can pass through the sleeve passageway 
and a second configuration in which the sleeve pas
sageway is closed preventing fluid from passing 
through the sleeve passageway; 

a first wire member having a first wire member first end 
attached to the housing and a first wire member second 
end attached to the actuator, the first wire member 
extending between the housing and the sleeve and 
through the first opening defined by the housing; 

a second wire member having a second wire member first 
end attached to the housing and a second wire member 
second end attached to the actuator, the second wire 
member extending between the housing and the sleeve 
and through the second opening defined by the housing; 
and 

a third wire member having a third wire member first end 
attached to the housing and a third wire member second 
end attached to the actuator, the third wire member 
extending between the housing and the sleeve and 
through the third opening defined by the housing; 

wherein the sleeve is in the first configuration and the 
sleeve proximal end is disposed a first distance from the 
housing proximal end when the actuator is in the first 
position; 

wherein the sleeve is in the second configuration and the 
sleeve proximal end is disposed a second distance from 
the housing proximal end when the actuator is in the 
second position; 

wherein the second distance is greater than the first 
distance; 

wherein the housing body defines a plurality of grooves 
within the housing passageway; 

wherein the sleeve has a sleeve outer surface and a sleeve 
inner surface, the sleeve body defining a plurality of 
protuberances extending from the sleeve outer surface 
and away from the sleeve inner surface; 

wherein each protuberance of the plurality of protuber
ances defined by the sleeve body is sized and config
ured to be received by a groove of the plurality of 
grooves defined by the housing body; and 

wherein at least one of the protuberances of the plurality 
of protuberances defined by the sleeve body is disposed 
within a groove of the plurality of grooves defined by 
the housing body. 

* * * * * 
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