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MEDICAL VALVE WITH EXPANDABLE 
MEMBER 

PRIORITY 

[0001] This patent application is a continuation of and 
claims priority from all priority dates of US. patent applica 
tion Ser. No. 10/224,299, ?led Aug. 20, 2002, and entitled 
“MEDICAL VALVE WITH EXPANDABLE MEMBER” 
(attorney docket number 1600/ 1 49). As a consequence of this 
priority claims, this patent application also claims priority to 
US. provisional patent application No. 60/314,210, ?led 
Aug. 22, 2001, and entitled, “MEDICAL VALVE WITH 
VARIABLE VOLUME CHAMBER.” The disclosures of 
each of these applications are incorporated herein, in their 
entirety, by reference. 

FIELD OF THE INVENTION 

[0002] The invention generally relates to medical valves 
and, more particularly, the invention relates to reducing back 
?oW through medical valves. 

BACKGROUND OF THE INVENTION 

[0003] Medical valving devices typically valve ?uids 
injected into and WithdraWn from a patient. One exemplary 
type of medical valving device, knoWn in the art as a “catheter 
introducer,” maintains a sealed port for accessing the patient’s 
vasculature. Use of such a valve enables vascular access 
Without requiring the patient’s skin to be repeatedly pierced 
by a needle. Moreover, catheter introducers are constructed to 
Withstand a range of back-pressures produced by a patient’s 
blood pressure, thus minimizing blood loss resulting from 
?uid injections or WithdraWals. 
[0004] Fluid commonly is transferred to/from a patient by 
inserting a syringe into a medical valve, thus communicating 
With the patient’s vasculature. Problems arise, hoWever, When 
the syringe is WithdraWn from the valve. More particularly, a 
back pressure (i.e., a proximally directed pressure) produced 
by the WithdraWing syringe undesirably can cause blood to 
leak proximally into various parts of the valve. In addition to 
coagulating and impeding the mechanical operation of the 
valve, blood in the valve also compromises the sterility of the 
valve. 
[0005] The art has attempted to minimize ?uid draWback 
by forcibly reducing the volume of an interior ?uid chamber 
When the valve is closed. In particular, one such type of valve 
aimed at solving this problem has extra mechanical parts to 
compress a member that de?nes such a ?uid chamber. See, for 
example, US. Pat. No. 5,921,264 (Paradis), Which requires 
additional cantilever ?ngers and other cooperating mechani 
cal parts to purportedly accomplish this function. 
[0006] In addition to requiring more parts for this purpose, 
another type of valve forces a compressible member into a 
reduced diameter lumen, consequently forcibly reducing the 
volume of the ?uid chamber. See, for example, US. Pat. No. 
6,152,900 (Mayer), Which uses this technique to purportedly 
solve the draWback problem. 
[0007] Both noted purported solutions create additional 
problems. In particular, adding more parts increases the 
manufacturing cost of the valve. For example, more parts 
typically increases material cost, assembly time, and testing 
time. Moreover, the additional parts must cooperate in a 
proper manner to ensure that the valve operates as intended. 
In other Words, a defect in one of the additional parts can 
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adversely affect the mechanical operation of the valve. Fur 
thermore, accurately forcing a compressible member into a 
reduced diameter lumen after such member has expanded can 
be di?icult, thus possibly rendering the valve unusable. 

SUMMARY OF THE INVENTION 

[0008] In accordance With one aspect of the invention, a 
medical valve has a resilient member that is forcibly 
expanded to an expanded volume from a normal volume. 
Speci?cally, the valve operates in a closed mode that prevents 
?uid ?oW, and an open mode that permits ?uid ?oW. To these 
ends, the valve has a housing having an inlet and an outlet, and 
the noted resilient member Within the housing. The resilient 
member and housing form a ?uid channel betWeen the inlet 
and the outlet. The ?uid channel at least in part extends 
through the resilient member. The ?uid channel has a given 
portion formed by a variable volume portion of the resilient 
member. The variable volume portion has a normal volume 
When in the closed mode, and an expanded volume When the 
open mode. The expanded volume is greater than the normal 
volume. 

[0009] In illustrative embodiments, the housing and vari 
able volume portion form a space When in the closed mode. 
The variable volume portion is free to expand into the space 
When the valve transitions from the closed mode to the open 
mode. The volume of the variable volume portion may 
expand as the valve transitions from the closed mode to the 
open mode. 

[0010] The variable volume portion may enlarge in 
response to receipt of a distally directed force. The variable 
volume portion of the resilient member also has an inner 
dimension, Where the distally directed force causes the inner 
dimension of the variable volume portion to expand radially 
as the valve transitions toWard the open mode. 

[0011] In some embodiments, the resilient member 
includes a proximal portion located proximal of the variable 
volume portion. The proximal portion has a sWabbable por 
tion. The valve further may have a plug member that also 
forms the ?uid channel. The plug member cooperates With the 
resilient member to form a ?oW controller that controls ?uid 
?oW through the valve. The ?oW controller is activated by a 
blunt tip. The variable volume portion of the resilient member 
illustratively has the normal volume When no radially com 
pressive forces are applied to it. In some embodiments, the 
variable volume portion is formed from a resilient material 
having a relaxed state When no more than a negligible force is 
applied to it. The variable volume portion has the normal 
volume When in the relaxed state. 

[0012] In accordance With another aspect of the invention, 
a medical valve operating at and betWeen a closed mode and 
an open mode has an inlet, an outlet, and a ?uid channel 
betWeen the inlet and the outlet. The valve also includes a 
resilient member betWeen the inlet and outlet, Where the 
resilient member forms a given portion of the ?uid channel. 
The resilient member has a variable volume portion that 
forms the given portion of the ?uid channel. The variable 
volume portion is de?ned by a resilient Wall that causes the 
variable volume portion to have a normal volume When in the 
closed mode. The Wall causes the variable volume portion to 
have an enlarged volume When in the open mode, Where the 
enlarged volume is greater than the normal volume. The Wall 
is forced radially outWardly from a relaxed state as the valve 
transitions from the closed mode toWard the open mode. 
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[0013] In illustrative embodiments, the Wall is in the 
relaxed state When it receives no more than a negligible force. 
The Wall may be forced radially outwardly in response to 
receipt of a distally directed force. The valve also may include 
a housing that contains the resilient member. The housing has 
an inner surface spaced from the Wall When in the closed 
mode. The inner surface and Wall form a space into Which the 
Wall is free to expand When the valve transitions toWard the 
open mode. 
[0014] In accordance With other aspects of the invention, a 
medical valve having a closed mode and an open mode 
includes a housing having an inlet and an outlet, and a resil 
ient member Within the housing. The resilient member and 
housing form a ?uid channel betWeen the inlet and the outlet, 
Where the ?uid channel at least in part extends through the 
resilient member. The ?uid channel has a given portion 
formed by a variable volume portion of the resilient member. 
The variable volume portion has a closed mode volume When 
in the closed mode. Moreover, the variable volume portion is 
?exed to have an open mode volume When in the open mode. 
The open mode volume is greater than the closed mode vol 
ume. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The foregoing and advantages of the invention Will 
be appreciated more fully from the folloWing further descrip 
tion thereof With reference to the accompanying draWings 
Wherein: 
[0016] FIG. 1 schematically shoWs a medical valve con?g 
ured in accordance With illustrative embodiments of the 
invention. 
[0017] FIG. 2 schematically shoWs one embodiment of the 
medical valve shoWn in FIG. 1 along line X-X. 
[0018] FIG. 3 schematically shoWs the medical valve in 
FIG. 2 in an open mode. 
[0019] FIGS. 4A and 4B respectively schematically shoW a 
gland member in a closed mode and an open mode. 
[0020] FIG. 5 schematically shoWs another embodiment of 
the medical valve shoWn in FIG. 1 along line X-X. 
[0021] FIG. 6 schematically shoW the medical valve in FIG. 
5 in an open mode. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0022] In illustrative embodiments of the invention, a medi 
cal valve is con?gured to substantially eliminate ?uid draW 
back When a noZZle or syringe is WithdraWn from it. In fact, in 
some embodiments, the valve is expected to produce a posi 
tive, distally directed pressure When a noZZle or syringe is 
WithdraWn. Such pressure necessarily should prevent non 
negligible amounts of ?uid from being draWn into the valve. 
[0023] To these ends, illustrative embodiments of the medi 
cal valve have an interior ?uid chamber that is larger When it 
is in an open mode (i.e., permitting ?uid ?oW, also referred to 
as “open position”), than When it is in a closed mode (i.e., 
preventing ?uid ?oW, also referred to as “closed position”). 
More speci?cally, the ?uid chamber is formed from a resilient 
member that, When transitioning from the closed mode 
toWard the open mode, expands from its normal (i.e., relaxed) 
state. This expansion consequently increases the volume of 
?uid that the ?uid chamber can contain When in the open 
mode. Accordingly, When retracting back to the closed mode, 
the resilient member returns to its normal state, Which has a 
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smaller volume. Excess ?uid Within the ?uid chamber thus is 
forced out the distal end of the valve as the valve transitions 
toWard the closed mode. Accordingly, ?uid should not be 
draWn into the valve When WithdraWing a syringe. Details of 
illustrative embodiments are discussed beloW. 

[0024] FIG. 1 schematically shoWs a medical valve 10 that 
is con?gured to reduce ?uid draWback (a/k/a “back-?ow,” 
noted above) When a syringe or other type of noZZle is With 
draWn from it. The valve 10 includes a proximal port 12 (also 
referred to herein as “inlet 12”) for receiving the noZZle, a 
valve body/housing 14 having a valving mechanism (shoWn 
in FIGS. 2-6) that controls ?uid ?oW through the valve 10, and 
a distal port 16 (also referred to herein as outlet 16) for 
directing ?uid betWeen the valve 10 and a patient. The ?uid 
preferably is in liquid form, such as liquid medication, to pass 
through a centrally formed ?uid channel (discussed in greater 
detail beloW). Although much of the discussion herein refers 
to the proximal port 12 as a ?uid inlet, and the distal port 16 
as a ?uid outlet, the proximal and distal ports 12 and 16 also 
may be respectively used as outlet and inlet ports. 
[0025] In illustrative embodiments, the valve 10 is similar 
to the sWab valve disclosed in US. Pat. No. 6,039,302 
entitled, “SWABBABLE LUER-ACTIVATED VALVE,” the 
disclosure of Which is incorporated herein, in its entirety, by 
reference. Of course, various embodiments may relate to 
other non-sWab valves and thus, such embodiments are not 
limited to sWab valves. 
[0026] FIG. 2 schematically shoWs a cross-sectional vieW 
of one embodiment of the medical valve 10 (shoWn in FIG. 1 
along line X-X) in a closed mode. FIG. 3 similarly shoWs a 
cross-sectional vieW of the same valve 10, but in an open 
mode. In summary, the valve 10 includes four snap-?t com 
ponents. Speci?cally, the valve 10 includes an inlet housing 
18 having the inlet 12, and an outlet housing 20 having the 
outlet 16. The tWo housing portions 18 and 20 together form 
the valve body/housing 14. The remaining tWo components 
cooperate to valve ?uid through the housing 14. Speci?cally, 
the valve 10 also has a stretchable, resilient, and compressible 
member (referred to in various embodiments herein as “gland 
22”) secured betWeen the inlet housing 18 and outlet housing 
20, and a rigid, longitudinally movable plug 24 (also more 
generally referred to as a “plug member” due in part to its 
plugging function) secured Within the valve 10 by the gland 
22. Details of these four valve components and their coop 
eration are discussed beloW. 

[0027] The ?rst of these components to be discussed, gland 
22, is considered to have three contiguous sections. In par 
ticular, those sections include a proximally located sWab 
bable seal section 26 to provide a loW pressure, proximally 
located seal, a tubular section 28 that cooperates With the plug 
24 to control ?uid ?oW, and an attachment section 30 to secure 
the gland 22 Within the valve 10. Each of these sections are 
discussed beloW. 
[0028] More speci?cally, the seal section 26 has a normally 
closed aperture 32 to provide the above noted loW pressure 
seal. Among other things, the aperture 32 may be, for 
example, a pierced hole or a slit. A noZZle or syringe thus may 
open the seal by deforming the seal section 26. 
[0029] The aperture 32 illustratively is formed to be nor 
mally closed When the valve 10 is in the closed mode. No 
radial force thus is required by the housing to close the aper 
ture 32. In fact, in some embodiments, the outer diameter of 
the seal section 26 is smaller than the inner diameter of the 
inlet 12. In alternative embodiments, hoWever, the inner 
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diameter of the inlet 12 is smaller than the outer diameter of 
the seal section 26 of the gland 22. Consequently, in such 
embodiments, the housing squeezes the seal section 26, 
thereby forcing the aperture 32 closed. 
[0030] When the valve 10 is in the fully closed position, the 
seal section 26 is ?ush With, or extends slightly above, the 
exterior inlet face 34 of the housing. The seal section 26 and 
the exterior inlet face 34 thus present a sWabbable surface. In 
other Words, the seal section 26 and the exterior inlet face 34 
may be easily Wiped clean by any conventional means, such 
as With an alcohol sWab. As mentioned in the above noted 
incorporated patent, valves having sWabbable surfaces are 
knoWn in the art as “sWabbable valves.” In other embodi 
ments, hoWever, the valve 10 is not a sWabbable valve. 

[0031] The second section of the gland 22, the tubular sec 
tion 28, illustratively is both resilient and compressible. 
Accordingly, the tubular section 28 effectively acts as a spring 
to normally maintain the gland 22 in the closed mode. In 
addition, the tubular section 28 also cooperates With the plug 
24 to provide a high pressure seal area 36. Speci?cally, the 
plug 24 has a plug ?oW channel 38 that makes up a portion of 
the overall ?uid channel 52 through the valve 10 (discussed 
beloW). The plug ?oW channel 38 terminates at a transverse 
channel 40 that normally is occluded by the tubular section 28 
(see FIG. 2). To that end, the outer diameter of the outlet end 
of the plug 24 is selected to match the inner diameter of a 
sealing portion of the gland 22 When in the closed mode. For 
example, the plug outlet end 46 may have a Wider outer 
diameter than the inner diameter of the compressible, tubular 
section 28 of the gland 22. This high pressure seal area 36 thus 
is able to resist a large amount of back pres sure from the outlet 
end of the valve 10. Moreover, since the valve 10 has this high 
pressure seal area 36, it is not necessary for the loW pressure 
seal (i.e., the aperture 32 through the seal section 26) to resist 
large back pressures. 
[0032] A portion of the tubular section 28 illustratively is 
preloaded by having a preload gland portion 42 that is slightly 
longer (When in its normal state) than the distance betWeen a 
plug ledge 44 and the plug outlet end 46. For example, When 
in its normal state, the preload gland portion 42 may be about 
0.005 inches longer than the noted plug distance. This pre 
loading ensures that the preload gland portion 42 of the tubu 
lar section 28 is under compression in all modes/ states. Con 
sequently, the transverse channel 40 should be properly 
located relative to the tubular section 28 to maintain the high 
pressure seal area 36. Accordingly, preloading ensures that 
the high pressure seal area 36 maintains its sealing function. 
The valve 10 thus should resist opening in response to either 
a positive pressure or a negative pressure applied to the outlet 
1 6. 

[0033] The ?nal one of the above listed gland sections, the 
attachment section 30, serves several important functions. 
Primarily, it secures the gland 22 Within the housing. To that 
end, the housing includes a pair of opposed annular upstand 
ing ridges 48 that normally are forced into the proximal and 
distal surfaces of the attachment section 30. In addition, the 
attachment section 30 rests on a relatively ?at inner surface of 
the housing 50, thus providing a base from Which the tubular 
section 28 can provide its spring (i.e., proximal biasing) func 
tionality. 
[0034] As noted above, the gland 22, plug 24, and housing 
14 together form the above noted ?uid channel 52 extending 
from the inlet 12 to the outlet 16. Accordingly, When in the 
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open mode, ?uid can ?oW (via a noZZle) through the folloW 
ing structures (in the noted order), Which as a Whole make up 
the entire ?uid channel 52: 

[0035] the inlet 12; 
[0036] the seal section 26 of the gland 22; 
[0037] the plug ?oW channel 38 (including the transverse 

channel 40); 
[0038] a variable volume chamber 54, Which is a part of 

the tubular section 28 of the gland 22 (see discussion 
immediately beloW); 

[0039] a distal portion 56 of the housing; and 
[0040] the outlet 16. 

[0041] In illustrative embodiments, this ?uid channel 52 is 
specially con?gured to expand When the valve 10 transitions 
toWard the open mode, and relax (i.e., contract) When the 
valve 10 transitions toWard the closed mode. To that end, the 
tubular section 28 of the gland 22 includes a distal portion that 
forms the above noted variable volume chamber (identi?ed 
generally by reference number 54). The chamber 54 illustra 
tively is spaced (producing space 62) from the internal Walls 
60 of the housing 14. Accordingly, as shoWn in FIG. 3 and 
discussed beloW, the variable volume chamber 54 may 
expand into the space 62 as the valve 10 transitions betWeen 
the closed mode and the open mode. 
[0042] The variable volume chamber 54 is an integral por 
tion of the gland 22 and thus, manufactured from the same 
material. In illustrative embodiments, the gland 22 is manu 
factured from an elastomeric material that is both resilient and 
?exible. For example, the gland 22 may be made from medi 
cal grade silicon or rubber. A slightly boWed circumferential 
Wall 64 de?nes the volume that comprises the chamber 54. 
More speci?cally, FIG. 4A schematically shoWs a cross-sec 
tion of the gland 22 in its normal, relaxed state (i.e., during the 
closed mode), While FIG. 4B schematically shoWs a cross 
section of the gland 22 in its stressed state (i.e., during the 
open mode, or as it transitions toWard the open mode). As 
shoWn in the ?gures, the Wall 64 is molded to be slightly 
boWed outWardly. This slight boWing should facilitate expan 
sion of the Wall 64 When a distally directed force is applied to 
the valve 10. In some embodiments, hoWever, the Wall 64 is 
not outWardly boWed (see, for example, the embodiment 
shoWn in FIGS. 5 and 6, discussed beloW). 
[0043] It should be noted that the variable volume chamber 
54 is considered to be in a “normal” state When no more than 
a negligible force is applied to it. When in the normal state, the 
variable volume chamber 54 is considered to have a “normal” 
volume. Among other things, negligible force may include 
the Weight of supporting the plug (When no noZZle is inserted 
in the valve 10), the force of gravity, the effect of the plug 
preload on the chamber 54, or the forces applied by different 
sections of the housing (e.g., at the upstanding ridge). In other 
Words, the variable volume chamber 54 is considered to be in 
its normal state When it is not forced to a shape/siZe other than 
that Which it Was originally molded. No compressive or 
expansive forces are applied. Accordingly, the chamber 54 is 
in its normal state (i.e., relaxed) When in the closed mode 
(e.g., see FIG. 4A). Conversely, the chamber 54 is not in its 
normal state When it is transitioning to or from the open mode 
(e.g., see FIG. 4B). 
[0044] In illustrative embodiments, the volume of the 
chamber 54 changes as the plug 24 longitudinally moves 
proximally and distally Within the valve 10. Of course, plug 
movement is caused in response to insertion of the noZZle. 
Accordingly, as the plug 24 moves distally (i.e., by a distally 
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directed longitudinal force applied by the nozzle), at least a 
portion of the Wall 64 of the chamber 54 is urged in a radially 
outWard direction toWard the internal Walls 60 of the inlet 
housing 18 (see FIG. 3). In other Words, at least a portion of 
the Wall 64 of the chamber 54 is forced (i.e., by ?exing) from 
its normal (i.e., relaxed) state. This causes the chamber 54 to 
have a larger volume than When the valve 10 is in the closed 
mode. Stated another Way, an inner dimension of the chamber 
54 increases as the noZZle is inserted into the valve 10. In a 
corresponding manner, as the plug moves proximally from 
the open mode, the chamber 54 volume decreases, thus forc 
ing ?uid from the chamber 54. Since ?uid is being forced 
from the chamber 54, ?uid should not be draWn into any part 
of the valve 10. 
[0045] The longitudinal force applied to the gland 22 by the 
outlet end 46 of the plug 24 should cause the chamber 54 to 
radially expand. In some embodiments, hoWever, a mechani 
cal assist also may be included to more directly cause the 
gland to radially expand. For example, such mechanical assist 
may be similar to that disclosed in co-pending provisional 
U.S. patent application No. 60/350,775, ?led Jan. 22, 2002, 
the disclosure of Which is incorporated herein, in its entirety, 
by reference. 
[0046] In alternative embodiments, the chamber 54 may 
have some initial compression When in the closed mode. In 
such case, hoWever, at least a portion of the Wall 64 of the 
chamber 54 is forced radially outWardly in a manner similar 
to the other described embodiments. In various embodiments, 
the volume of the chamber 54 does not increase and decrease 
linearly. Notwithstanding this result, the volume of the cham 
ber 54 is larger in the open mode than When in the closed 
mode. 
[0047] FIG. 5 schematically shoWs a cross-sectional vieW 
of another embodiment of the medical valve 10 (shoWn in 
FIG. 1 along line X-X) in a closed mode. FIG. 6 similarly 
shoWs a cross-sectional vieW of the same embodiment of the 
valve 10, but in an open mode. In this embodiment, the 
portion of the attachment section 30 that forms the chamber 
54 has a part that tapers inWardly (shoWn at reference number 
66). For example, the chamber Wall 64 may have opposing 
tapering sections. Accordingly, the (bulbous) distal end of the 
plug 24 applies a direct radially outWard force to the interior 
Wall 64 of the gland 22, thus prying the gland 22 in that 
direction. The combination of this force and the distally 
directed force of the distally moving plug 24 urges the distal 
gland portion in a radially outWard direction. As shoWn in 
FIG. 6, the chamber 54 expands substantially to the inner 
Walls of the inlet housing 18, thus enlarging the volume of the 
chamber 54. In a similar manner to the embodiment shoWn in 
FIGS. 2 and 3, the chamber 54 is larger When the valve 10 is 
in the open mode than When the valve 10 is in the closed 
mode. 

[0048] The valve 10 may include additional features. Spe 
ci?cally, the valve 10 may include a stop 68 to prevent the 
plug from extending too far into the chamber 54. Further 
features may be those included in above noted U.S. Pat. No. 
6,039,302. 
[0049] It should be noted that although illustrative embodi 
ments are discussed as being snap ?t together, alternative 
embodiments may be coupled by other knoWn means. For 
example, the inlet housing 18 may be ultrasonically shear 
Welded to the outlet housing 20 in accordance With conven 
tional Welding techniques. When coupled by any method, 
hoWever, the gland 22 may be secured betWeen the inlet and 
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outlet housings 18 and 20 and by the ridges 48 that extend 
directly into the gland 22. In alternative embodiments, the 
gland 22 is not secured betWeen the inlet and outlet housings 
18 and 20. It also is expected that in addition to being acti 
vated (i.e., opened) by a blunt tipped apparatus (e. g., a luer tip 
or noZZle), various embodiments may be activated by a 
needled syringe. 
[0050] Although various exemplary embodiments of the 
invention are disclosed beloW, it should be apparent to those 
skilled in the art that various changes and modi?cations can 
be made that Will achieve some of the advantages of the 
invention Without departing from the true scope of the inven 
tion. 

What is claimed is: 
1. A method comprising: 
inserting a medical implement through an inlet of a medi 

cal valve, the medical valve comprising a housing hav 
ing the inlet, an outlet, a resilient member, and a move 
able plug member located Within the resilient member, 
the resilient member and housing forming a ?uid chan 
nel having a variable volume portion, the variable vol 
ume portion being in ?uid communication With the out 
let and having a normal volume When the valve is in a 
closed mode and an expanded volume When the valve is 
in an open mode, the expanded volume being greater 
than the normal volume; 

moving the medical implement distally Within the housing 
to urge the moveable plug member to move distally and 
the variable volume portion to expand, movement of the 
plug member ?uidly communicating the inlet and the 
outlet; and 

transferring ?uid betWeen the medical implement and the 
outlet. 

2. The method as de?ned by claim 1, Wherein moving the 
medical implement distally Within the housing urges the plug 
member to move longitudinally toWard the outlet. 

3. The method as de?ned by claim 1, Wherein the housing 
and variable volume portion form a space When in the closed 
mode, the variable volume portion being free to expand into 
the space When the valve transitions from the closed mode to 
the open mode. 

4. The method as de?ned by claim 1, Wherein the variable 
volume portion of the resilient member has an inner dimen 
sion, the distal movement of the medical implement causing 
the inner dimension of the variable volume portion to expand 
radially as the valve transitions toWard the open mode. 

5. The method as de?ned by claim 1, Wherein the resilient 
member includes a proximal portion located proximal of the 
variable volume portion, the proximal portion having a sWab 
bable portion. 

6. The method as de?ned by claim 1, Wherein the plug 
member also forms at least a portion of the ?uid channel, the 
plug member cooperating With the resilient member to form a 
?oW controller that controls ?uid ?oW through the valve, the 
?oW controller being activated by the medical implement. 

7. The method as de?ned by claim 1, Wherein the variable 
volume portion of the resilient member has the normal vol 
ume When no radially compressive forces are applied to it. 

8. The method as de?ned by claim 1, Wherein the variable 
volume portion is formed from a resilient material, the resil 
ient material having a relaxed state When no more than a 
negligible force is applied to it, the variable volume portion 
having the normal volume When in the relaxed state. 
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9. The method as de?ned by claim 1, Wherein the medical 
implement is a syringe having a luer taper at its distal end. 

10. The method as de?ned by claim 1 further comprising: 
removing the medical instrument through the inlet to cause 

the valve to transition from the open mode to the closed 
mode. 

11. The method as de?ned by claim 10, Wherein removing 
the medical instrument through the inlet further causes the 
moveable plug member to move proximally and the variable 
volume portion to return to the normal volume. 

12. The method as de?ned by claim 1, further comprising 
injecting ?uid from the medical implement to a patient 
through the valve. 

13. The method as de?ned by claim 1 further comprising 
WithdraWing ?uid from a patient into the medical implement. 

14. The method as de?ned by claim 1 further comprising 
producing a positive ?uid displacement through the outlet 
after WithdraWing the medical implement. 

15. A method comprising: 
inserting a medical implement into a medical valve, the 

medical valve comprising a housing having an inlet and 
outlet, a resilient member, and a moveable plug member 
located Within the resilient member, the resilient mem 
ber and housing forming a ?uid channel having a vari 
able volume portion, the variable volume portion being 
in ?uid communication With the outlet and having a 
normal volume When the valve is in a closed mode and 
an expanded volume When the valve is in an open mode, 
the expanded volume being greater than the normal vol 
ume; 

moving the medical implement distally Within the housing 
to urge the moveable plug member to move distally and 
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the variable volume portion to expand until ?uid com 
munication is established betWeen the inlet and outlet; 

transferring ?uid betWeen the inlet and the outlet; and 
WithdraWing the medical implement from the valve, With 

draWing causing the movable plug member to move 
proximally, WithdraWing causing a positive pressure at 
the outlet. 

16. The method as de?ned by claim 15, Wherein moving 
the medical implement distally Within the housing urges the 
plug member to move longitudinally. 

17. The method as de?ned by claim 15, Wherein the hous 
ing and variable volume portion form a space When in the 
closed mode, the variable volume portion being free to 
expand into the space When the valve transitions from the 
closed mode to the open mode. 

18. The method as de?ned by claim 15, Wherein the vari 
able volume portion of the resilient member has an inner 
dimension, the movement of the medical implement distally 
causing the inner dimension of the variable volume portion to 
expand radially as the valve transitions toWard the open mode. 

19. The method as de?ned by claim 15 further comprising: 
removing the medical instrument through the inlet to cause 

the valve to transition from the open mode to the closed 
mode, the medical valve producing a positive ?uid dis 
placement through the outlet after removal of the medi 
cal implement. 

20. The method as de?ned by claim 15, Wherein the plug 
member also forms at least a portion of the ?uid channel, the 
plug member cooperating With the resilient member to form a 
?oW controller that controls ?uid ?oW through the valve, the 
?oW controller being activated by the medical implement. 

* * * * * 


