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(57) ABSTRACT 

A medical closure device for providing a passage into or out 
of the body. A resilient member at least partially de?nes the 
passage, and a tWo-part body is disposed to permit relative 
rotation its parts about the passage axis. The ?rst body 
portion compresses and supports the resilient member. Cam 
surfaces on the second body control a compression member 
Which is disposed in a radially extending aperture of the ?rst 
body portion and biased radially outWardly by the resilient 
member to maintain contact With the cam surface. Relative 
rotation of the body portions about the aXis moves the cam 
surface relative to the compression member, causing radial 
displacement of the compression member from a ?rst posi 
tion (in Which the passage is relatively uncompressed and 
open) to a second position (in Which the passage is 
restricted). 



Patent Application Publication May 23, 2002 Sheet 1 0f 14 US 2002/0062106 A1 



Patent Application Publication May 23, 2002 Sheet 2 0f 14 US 2002/0062106 A1 

mm .QE 3 & 2m: w 
/ IJ/Iw/ \\ 

in 

/ é”. 4QQ‘Q. . ~ ‘\ \ 

< z ,/%//Au_,.,\%~\\h J 

E 

8 NF m 2 w 

w\\ 

m .UE 8 E vm .2 o < mm 

F 2/2 @ n < N 

k k / 

. My? 

so i (/m 

m_. A 1» 

8 $2 8 ¢ 

~\ 8 E 

4 1 



Patent Application Publication May 23, 2002 Sheet 3 0f 14 US 2002/0062106 A1 

i 4664 i . . ./ is: 
III’ I! I! II 1 

m 

mp 

I 
i 



Patent Application Publication May 23, 2002 Sheet 4 0f 14 US 2002/0062106 A1 

A 16 

FIG. 5C 



Patent Application Publication May 23, 2002 Sheet 5 0f 14 US 2002/0062106 A1 

f’ ’ FIG.6 
6f 8 s2 



Patent Application Publication May 23, 2002 Sheet 6 0f 14 US 2002/0062106 A1 





Patent Application Publication May 23, 2002 Sheet 8 0f 14 US 2002/0062106 A1 

2 .GE 



Patent Application Publication May 23, 2002 Sheet 9 0f 14 US 2002/0062106 A1 

FIG. 12 

FIG. 11 
109 113 





Patent Application Publication May 23, 2002 Sheet 11 0f 14 US 2002/0062106 A1 

FIG. 19 FIG. 18 



Patent Application Publication May 23, 2002 Sheet 12 0f 14 US 2002/0062106 A1 

206 

211A ' 21A 

215 
FIG. 21 

226 207 208 222 
224 210 228 209 

212 21s 

‘ r T _ 1 I 

\ 

/Y 
202 I} 214 

220 223 FIG. 21A 225 204 



Patent Application Publication May 23, 2002 Sheet 13 0f 14 US 2002/0062106 A1 

mmuw NNN. CNN 88 Km 

mum 

wow 

wow 

mom 



Patent Application Publication May 23, 2002 Sheet 14 0f 14 US 2002/0062106 A1 

38A 



US 2002/0062106 A1 

ROTATABLE MEDICAL VALVE CLOSURE 

[0001] This is a continuation of Ser. No. 08/597,338, ?led 
Feb. 6, 1996, Which is a continuation of Ser. No. 08/211,650 
(noW issued as US. Pat. No. 5,489,274), ?led on Jul. 27 
1994, Which claims priority from PCT/US92/08687, ?led 
Oct. 9, 1992, Which in turn is a continuation-in-part of Ser. 
No. 07/776,581, ?led Oct. 11, 1991 (noW abandoned). 

FIELD OF THE INVENTION 

[0002] This invention relates to through-channel valves 
and the like for medical applications, in particular, for the 
control of ?uids and devices passing in or out of a patient’s 
body. Operation of prior devices to some extent has been 
aWkWard and required more hand actions and the presence 
of more personnel than at times has been desirable. 

BACKGROUND OF THE INVENTION 

[0003] Catheters are placed inside blood vessels and body 
cavities, typically by being slid over guideWires. 

[0004] During placement, some Way is needed to prevent 
back?oW of blood or other ?uid from the proximal end of the 
catheter. Many times it is also desirable, With minimum 
steps and effort, to attach a hand syringe to the proximal end 
of the catheter, open the catheter valve, inject ?uids through 
the catheter and then remove the syringe and close the 
system. Many other applications require closure of a 
through-passage to, for example, control the How of ?uids as 
by a stopcock or to grip a device, such as a guideWire, to 
provide a handle to enable Working the Wire to achieve its 
insertion and accurate placement in the body. 

[0005] While it is Well knoWn to use luer ?ttings for 
attachment of medical instruments, e. g. a syringe to a 
catheter, valves controlling ?oW that use luer ?ttings gen 
erally do not have through-passages and also, for the most 
part, require separate activating motions. 

[0006] The attachment of an external instrument such as a 
syringe to the passageWay of a closure device in a manner 
that also opens the closure device is also knoWn, but in a 
form that has had signi?cant limitations. Such a device, for 
example, is described in US. Pat. No. 4,243,034. The 
described device relies on an axial sliding motion for 
making the attachment and opening a valve by releasing one 
or more balls from depression into the Wall of a resilient 
tube. This device is neither as simple nor as effective as 
desired by those in the ?eld, and also fails to meet all needs 
for single-handed operation in ?oW-control devices. 

[0007] Other knoWn closure or Wire-gripping devices pro 
vide partial bene?ts but fail to combine all desirable features 
in one unit. For example, one type of device, knoWn as a 
Tuohy-Borst closure, comprises a cap Which, When screWed 
on, axially compresses a captured thick-Walled tubular seg 
ment (a grommet) to seal a passage through the tubular 
segment. This device is disadvantageous in that it requires 
many turns to seal the passage. 

SUMMARY OF THE INVENTION 

[0008] An object of the invention is to provide an 
improved device for closure of a through-passage for use, 
for example, as a valve for a catheter or as a gripping 
member for a device such as a guideWire placed in the 
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through-passage or channel. Another object is to provide a 
closure device of a simple, rugged, inexpensive and durable 
construction that Will not inadvertently disassemble by the 
activating motions. It is a further object to improve on the 
operation and con?guration of closure devices for attach 
ment and detachment to medical components, such as the 
attachment of a syringe to a catheter. 

[0009] These objects are realiZed according to one aspect 
of the invention by a closure device based upon rotation of 
a rotary cam to displace a compression member against the 
side of a resilient tube. Such a closure device is, in one 
embodiment, constructed for both hand rotation and rotation 
by syringe, and the direction of rotation is the same for both 
attaching the syringe and opening a valve of the closure 
device. 

[0010] These objects are further realiZed by a novel 
clamping or sealing device for clamping a guideWire or a 
catheter, operable in combination With an introducer sheath 
to prevent back?oW of blood before or after insertion of the 
catheter or guideWire through the sheath; and by a kit 
comprising a vena cava (e. g. Green?eld) ?lter, a stabiliZer, 
a surrounding elongated placement catheter and an intro 
ducer sheath for insertion of the ?lter into the body. 

[0011] The objects are further realiZed by a rotary valve 
that is opened by connecting motions of a syringe or the like, 
and closed by the reverse motion of disconnecting the 
syringe. 

[0012] According to one principal aspect of the invention, 
a medical closure device is provided for controlling ?uids or 
objects passing into or out of the body or the like, compris 
ing in combination: a resilient member at least partially 
de?ning a through-passage having an axis; a body including 
?rst and second relatively rotatable body portions, the ?rst 
body portion being stationary With respect to the resilient 
member and the second body portion including an internal 
cam having a cam surface oriented about. and spaced from 
the axis of the passage With a ?rst surface portion disposed 
relatively closer to the axis than a circumferentially spaced 
second surface portion; and a compression member posi 
tioned in a radially extending aperture in the ?rst body 
portion and biased radially outWard by the resilient member 
to maintain contact With the cam surface. The members of 
the combination are cooperatively related to enable adjust 
ment of the radial compression of the resilient member for 
closing or opening the passage by relative rotation of the 
second body portion With respect to the ?rst body portion to 
position, in dependent manner, the compression member 
radially closer to or further from the axis. 

[0013] According to another principal aspect of the inven 
tion, a closure device is provided to Which a cooperative 
component, such as a syringe, is attachable for communi 
cation therebetWeen comprising in combination: a resilient 
member at least partially de?ning a through passage having 
an axis; a body portion constructed for attachably receiving 
the cooperative component by a rotatable connection, rotat 
able in a predetermined relative direction, the body portion 
being rotatable about the resilient member and including an 
internal cam having a cam surface oriented about, and 
spaced from, the axis of the passage. The cam has a ?rst 
surface portion disposed relatively closer to the axis than a 
circumferentially spaced second surface portion, and a radi 
ally movable compression member disposed betWeen and in 
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contact With the cam surface and the exterior of the resilient 
member for adjusting the radial compression of the resilient 
member by rotating the body portion and positioning the 
compression member radially closer to or further from the 
axis. The body portion and the cam are arranged such that 
the direction of relative rotation for connection of the 
closure device to the component corresponds to the direction 
for effecting decreased compression of the resilient member 
by the compression member, the closure device being con 
structed to enable rotation motion in the direction that 
connects the component to the closure device to also open 
the through-passage, and the closure device also being 
constructed to enable reverse rotation motion in the direction 
that disconnects the component from the closure device to 
close the through-passage. 

[0014] Preferred embodiments of this second aspect of the 
invention have one or more of the folloWing features. The 
combination is constructed so that the rotational force 
required to rotate the body portion to effect change in the 
compression of the resilient member to open and close the 
passage is less than the rotational force needed, respectively, 
to complete the connection and disconnection of the coop 
erative component relative to the closure device. Preferably, 
the body portion is constructed to de?ne a rotational luer 
lock ?tting for inter?tting With a matching ?tting on the 
cooperative component. Also preferably, the rotatable body 
portion is threadably attached about the axis to a second 
relatively stationary body portion, the threads thereof being 
of opposite hand to threads of the rotatable connection 
betWeen the closure device and the cooperative component, 
Whereby rotation to connect together the cooperative com 
ponents With the device causes the body portions to move 
apart. Preferably also, a stop surface is de?ned at the end of 
the second cam surface portion, arranged to engage the 
compression member and stop relative motion apart of the 
body portions When the compression member reaches pas 
sage-opening position, and the ?rst and second body mem 
bers are constructed to engage each other and stop threaded 
together motion When the compression member reaches 
passage-closing position, the stops cooperating to enable 
positive connecting and disconnecting actions betWeen the 
cooperative component and the closure device. 

[0015] Further preferred embodiments of the second 
above-described aspect of the invention have one or more of 
the folloWing features. 

[0016] The device is constructed for use as a medical 
device in a How path for ?uid passing into or out of a living 
body Wherein the proximal end of the device, relative to the 
living body, is constructed to be connected to a cooperative 
component in the form of a syringe or other injection device. 
Preferably, the distal end of the closure device relative to the 
living body is constructed to be connected to an angio 
graphic catheter. Preferably also, the closure device further 
includes a side entry channel distal of the axial position of 
the compression member. 

[0017] Preferred embodiments of either of the tWo prin 
cipal aspects of the invention described above have one or 
more of the folloWing features. 

[0018] A stationary ?rst body portion ?xes the position of 
the tubing and a second body portion, carrying the cam 
surface, is mounted to rotate upon the ?rst body portion. The 
tubing is preferably comprised of a silicone elastomer. 
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[0019] The ?rst surface portion of the cam positions the 
compression member radially to completely close in ?uid 
tight manner the through-passage, and the second surface 
portion positions the compression member to fully open the 
through-passage for ?uid ?oW. 

[0020] The cam de?nes a smooth, spiral-form surface. 
Preferably, the compression member is a single ball-form 
member engaged upon the spiral surface. Also preferably the 
rotatable body portion is axially and rotatably positioned by 
a screW thread. 

[0021] The rotatable body portion includes a ?rst stop 
member Which is engaged by the compression member 
preventing disassembly of the body portion by blocking 
further rotation. Preferably, the compression member is held 
axially ?xed With respect to the tubing member, and the ?rst 
stop member is a stop surface on the rotatable body portion 
at the end of the second portion of the cam surface for 
preventing rotation beyond the stop. 

[0022] Also preferably, the rotatable body portion is posi 
tioned by a screW thread and the cam de?nes a spiral-form 
surface With an abrupt transition from the end of the second 
cam surface portion, furthest from the axis, to a portion of 
the body member closer to the axis, in a manner interacting 
With the compression member to permit continual rotation 
during assembly of the body portion in a screW-on direction 
in Which the compression member is gradually, progres 
sively compressed against the resilient member to the maxi 
mum at Which state it remains until further rotation causes 
the second most furthest spaced portion of the cam surface 
to register With the compression member to permit a spring 
ing outWardly of the compression member to alloW repeti 
tion of the rotational motion, Whereas opposite rotation of 
the rotational body portion along the threads in screW-off 
direction is limited by the stopping of the compression 
member against the abrupt formation of the rotatable body 
portion. 

[0023] Preferably also, a second stop member is provided 
for preventing rotation of the body portion beyond the ?rst 
surface portion of the cam. Where the rotatable body portion 
is positioned by a screW thread, the ?rst stop is preferably 
arranged adjacent to the second surface portion of the cam, 
furthest from the axis, upon Which contact With the com 
pression member is made to prevent further rotation in 
screW-off direction, and the second stop surface prevents 
rotation of the body in screW-on direction beyond the point 
at Which the ?rst surface portion of the cam, closest to the 
axis, is engaged With the compression member. Preferably, 
the second stop blocks further axial advance along the thread 
of the rotatable body portion. Preferably, the compression 
member is axially restrained in ?xed position, relative to the 
resilient member, and a stationary body portion holds the 
resilient member in a ?xed relation and de?nes a radially 
extending aperture in Which the compression member is 
axially con?ned and is permitted to move radially against 
the resilient member. 

[0024] Further preferred embodiments of each of the tWo 
principal aspects of the invention given above have one or 
more of the folloWing features. 

[0025] The tubing member is compressed axially and 
con?ned radially for sealing engagement of surfaces at its 
proximal and distal ends. 
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[0026] The body of the closure device and its through 
passage are sized for passage therethrough of a guideWire 
providing, When the device is closed upon the guideWire, 
means for gripping and torquing the guideWire. 

[0027] The body is attachable to tubing members for 
controlling the ?oW of ?uid therethrough. 

[0028] The rotatable body portion has an external surface 
exposed for engagement and rotatable operation by the hand 
of a user. 

[0029] The closure device is constructed so that rotation of 
the rotatable body portion to open and close the through 
passage is substantially one-half turn from stop to stop in 
opposite directions. 

[0030] For control of a ?uid at a pressure selected from 
over a Wide pressure range, the thickness and character of 
the material of the resilient tubing member of the device is 
selected to Withstand the selected pressure. 

[0031] For control of a ?uid at a ?oW rate selected from 
over a Wide ?oW range, the inside diameter of the resilient 
tubing member is selected to accommodate the selected ?uid 
?oW rate. 

[0032] The resilient tubing member and overlying body 
portion comprise clear plastic material enabling visual 
examination of ?oW through the through-passage. 

[0033] The ?rst and second body portions are formed of 
moldable material. 

[0034] According to another broad aspect of the invention 
a closure device is provided to Which a cooperative com 
ponent is attachable for communication therebetWeen com 
prising in combination a tWo part body comprised of proxi 
mal and distal body portions, one portion of Which is 
constructed for attachably receiving the cooperative com 
ponent by a rotatable connection, rotatable in a predeter 
mined relative direction, the parts of the body portion being 
relatively rotatable betWeen an open position in Which a 
passage is de?ned through the closure device and a closed 
position in With the passage is closed, the direction of 
relative rotation for connection of the closure device to the 
component corresponding to the opening direction of rota 
tion of the body portion to Which the component is con 
nected, the closure device constructed to enable rotation 
motion in the direction that connects the component to the 
closure device to also open the passage, and to enable 
reverse rotation motion in the direction that disconnects the 
component from the closure device to close the passage. 

[0035] In preferred embodiments the body portions, in 
open position de?ne a through-passage through Which a 
device can pass. 

[0036] Also in preferred embodiment the Wall de?ning 
said passage is constructed to close and seal or grip a device 
inserted into said through-passage. 

[0037] Other objects, features and advantages of our 
invention Will be apparent from the folloWing detailed 
description of preferred embodiments of the invention taken 
together With the accompanying draWings Wherein: 

BRIEF DESCRIPTION OF DRAWINGS 

[0038] FIG. 1 is a perspective illustration of a user holding 
the distal part of the closure device While connecting a 
syringe to the proximal part of the closure by turning. 
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[0039] FIG. 2 is a longitudinal cross-sectional vieW of the 
medical closure device of FIG. 1 in the open position, While 
FIG. 2A is a transverse cross-section of FIG. 2 along line 
A-A; 

[0040] FIG. 2B is a longitudinal cross-sectional vieW of 
the closure device of FIG. 1 in the closed condition, While 
FIG. 2C is a transverse cross-section of FIG. 2B along line 
B-B; FIG. 3 is an exploded vieW of the closure device of 
FIGS. 1 and 2; 

[0041] FIGS. 4-4G illustrate steps in the assembly of the 
device, Where FIGS. 4-4B are longitudinal cross-sectional 
vieWs and FIGS. 4C-4G are a series of cross-sections, 
similar to FIG. 2A, taken through the center of the com 
pression member at a sequence of rotary positions of the 
proximal body portion during assembly; 

[0042] FIGS. 5-5C taken in the direction of Line C-C in 
FIG. 2 illustrate gradual closure of the through-passage 
during operation shoWing positions of the cam surface and 
the radially moveable compression member; 

[0043] FIGS. 6 to 6E illustrate use of the device in a 
catheteriZation operation; 

[0044] FIGS. 7A-7D illustrate an alternative embodiment 
of the device With an angled side arm for access to the 
through-passage distal of the point of closure; 

[0045] FIGS. 8A-8D illustrate an alternative embodiment 
of the device With a 90 degree side arm entry for access to 
the through-passage; 

[0046] FIGS. 9 and 9A illustrate use of the device as a 
gripping member With its attachment to a guideWire; 

[0047] FIG. 10 is a perspective illustration shoWing com 
bination of a larger closure device according to the invention 
With an introducer sheath and use of the device as a gripping 
and closure control device in introducing a catheter, (con 
taining a vena cava ?lter)through the device and sheath, into 
the vena cava of a patient; 

[0048] FIG. 11 is a vieW in longitudinal cross-section of 
a catheter introducer assembly comprising a closure device, 
attached introducer sheath and dilator Within the sheath; 

[0049] FIG. 11A is a vieW similar to FIG. 10 of the 
introducer sheath of FIG. 11 through Which a placement 
catheter containing a vena cava ?lter and stabiliZer assembly 

extends; 

[0050] FIG. 12 illustrates in longitudinal cross-section the 
device of FIG. 11 modi?ed to have an angled side arm 
access port connected to the through-channel distal of the 
point of closure; 

[0051] FIG. 13 illustrates in longitudinal cross-section the 
device of FIG. 11 modi?ed to have a 90 degree side arm 
access port connected to the through-channel distal of the 
point of closure; 

[0052] FIGS. 14 and 15 shoW in cross-section along line 
A-A of FIG. 13 relative positions of the compression 
member and the resilient tubing in open and closed posi 
tions, respectively; 

[0053] FIGS. 16-17 shoW in cross-section the device of 
FIG. 11 With details of the vena cava ?lter and stabiliZer 
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Within the placement catheter as they are inserted through 
the closure device and introducer sheath; 

[0054] FIG. 18 shoWs in cross-section along line A-A of 
FIG. 16 the positions of the cam and other components in 
clamping and sealing relationship upon a guide Wire While 
FIG. 19 is a similar vieW shoWing the cam in partially closed 
position in sliding/sealing relation to the ?lter introducer 
catheter during insertion of the introducer catheter into the 
body. 
[0055] FIG. 20 illustrates relative siZe of the device in 
cross-section by depicting it being held by a user Who is 
adjusting the closure by one hand. 

[0056] FIG. 21 shoWs a device according to an alternate 
preferred embodiment of the invention. 

[0057] FIGS. 21A and 21B shoW cross-sectional vieWs of 
the device of FIG. 21, taken along lines A-A and B-B, 
respectively. 
[0058] FIG. 22 shoWs a reduced exploded vieW of the 
device of FIG. 21. 

[0059] FIG. 22A shoWs a partially assembled vieW of the 
device of FIG. 21. 

[0060] FIG. 23 shoWs a transverse cross-section of a 
portion of an alternative embodiment of the device having 
tWo compression members, 24 and 24‘. Other numbers are 
the same as in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0061] Structure 

[0062] Referring to FIGS. 1 to 3, medical closure device 
2 includes a distal body member 4 having a distal end 6 
con?gured as a male luer locking member for attachment, 
for example, to the hub 7 of an angiographic catheter 8 (5 
French), and a proximal end 10 Which is threadably (threads 
13) attached to a proximal body member 12. The proximal 
body member includes a proximal end 14 Which is adapted 
as a threaded (threads 15) female locking luer attachment 
and a distal end 16 that includes threads 13‘. Overall length 
of this embodiment is about 3 cm and diameter about 1/2 inch 
as described beloW. 

[0063] The external cylindrical surface of the body mem 
ber provides a convenient gripping surface for hand opera 
tion of the closure device. 

[0064] The distal end of the proximal body includes in its 
interior an inner cam 18 having a cam surface that is 
circumferentially arranged about axis A of the device. Chan 
nel 20, having an axis A, extends through the device (FIG. 
2). A tubing member 22, preferably silicone tubing, is 
positioned in the channel. In this preferred embodiment, the 
silicone tubing has, in unstressed condition, an outside 
diameter d1, of approximately 0.150 inch, an inside diameter 
d2, of 0.060 inch, and a Wall thickness of about 0.045 inch. 
When installed in the body member 38A and taper 42A, the 
tubing is compressed and supported by the Walls of the body 
so that it, in open condition, has an outside diameter of 0.141 
inch and an internal diameter of 0.055 inch. 

[0065] A valve is formed by a spherical compression 
member 24, preferably a stainless steel ball With a diameter 
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of about 0.125 inch, Which is biased radially outWard by 
tubing member 22 such that the compression member main 
tains contact With cam 18. As illustrated particularly in FIG. 
3, compression member 24 is positioned in an aperture 26 in 
the proximal portion 10 of distal body 4 to prevent axial 
motion of the compression member, but permit and guide its 
radial movement. Preferably, the aperture has a diameter d3 
of 0.128 inch, and a depth d4, of 0.056 inch. 

[0066] To effect opening of the through-passage, the rela 
tive rotation of distal body 4 and proximal body 12 in 
direction 32 is adjusted such that the compression member 
is positioned along portion 28 of cam surface 18, furthest in 
radial position, distance R1, from axis A, as illustrated in 
FIGS. 2 and 2A. The cross-sectional vieWs of FIGS. 2A 
and 2C illustrate that When rotated clockWise from the 
closed position (FIG. 2C), the movement of the proximal 
body member causes the compression member to disengage 
its compression of the tubing in a linear fashion by action of 
the cam surface, until a point is reached When the compres 
sion member no longer compresses the tubing and is posi 
tioned on cam surface portion 28. The compression member 
then comes into abutment With butt stop 46 (FIG. 2A) 
formed by the proximal body, preventing further rotation. 

[0067] Similarly, to effect closure of the through-passage, 
proximal body member 12 is rotated counter-clockWise 
relative to distal body member 4 (arroW 33 on FIG. 2C) 
causing compression member 24 to be positioned on portion 
30 of the cam Which is closest, dimension R2, to axis A of 
the through-passage. This moves the compression member 
radially inWard to compress the tubing member 22 and 
reduce and close the opening of the through-passage, as 
illustrated in FIGS. 2B and 2C. 

[0068] Left-handed threading 13 and 13‘ is used in joining 
the distal and proximal body portions. Therefore, as proxi 
mal body member 12 is rotated in a counterclockwise 
direction, as vieWed from the proximal end of the closure 
device (in the “screW-on” direction, indicated by arroW 33), 
the proximal body member moves axially distally, i.e., 
closer to distal body member 4. The cam is oriented such 
that full closure of the free passage is reached at a point of 
the counter-clockWise rotation When surfaces 34 and 44 of 
the proximal and distal body-members, respectively, but 
With one another, giving the feel also of a de?nite stop point 
for the fully closed position. 

[0069] Thus, in this embodiment, in Which the closure 
device is used as a stop cock With a syringe attachment, the 
cam is oriented such that opening of the through-passage is 
effected by clockWise rotation and closure of the through 
passage is effected by counter-clockWise rotation of the 
proximal body member, as vieWed from the proximal end of 
the device. This arrangement advantageously alloWs the user 
to attach the syringe and open the passage, or close the 
passage and remove the syringe, With a single motion. 

[0070] The axial travel of the proximal body member 
betWeen the fully open and fully closed positions (FIGS. 2A 
and 2C) is indicated by gap “L” (FIG. 2). In the preferred 
embodiment, this distance is about 0.030 inch and is covered 
by an approximate 180° rotation of the proximal body 
member. During rotation, the portion of the cam surface 
contacting the ball-form compression member lies at a radial 
distance from the axis A that changes by a similar dimen 
sion, 0.030 inch betWeen open and closed positions. 
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[0071] Luer connector 14 (With Luer taper from dimension 
d1, to d2, and external Luer threads)is con?gured in the 
common manner, to require a clockwise rotation of an 
external component, such as a syringe, for attachment to the 
closure device 2. With this rotation arrangement and the 
closure device in the closed condition initially, the proximal 
body member resists relative rotation When the syringe is 
being attached because the tubing member under compres 
sion by the compression member produces frictional drag. 
The syringe thereby can be initially lead on to the luer 
thread. The resistance of the cam arrangement is overcome 
When the component becomes partially engaged on luer 
connector 14 by the clockWise rotation and resistance of the 
luer connection increases as normally occurs. At that point, 
further clockWise rotation of the syringe causes simulta 
neous clockWise rotation of the proximal body portion, and 
channel 20 is opened as the compression member moves: 
along cam surface to cam portion 28. When the compression 
member reaches the butt stop 46, the proximal body portion 
is stopped from rotation, and further clockWise rotation of 
the syringe enables the luer connection to reach its ?nal 
locked position. 

[0072] When, after use, the syringe is to be removed, the 
syringe is subsequently rotated in the counter-clockWise 
direction. The proximal body portion 12 rotates simulta 
neously With the syringe, because of the locking friction of 
the luer in its locked position, (there is also less resistance 
exerted on cam surface 18 by compression member 24 When 
the tubing, in open position, is not signi?cantly com 
pressed). After the proximal body portion has been rotated 
such that compression member 24 is moved into contact 
With cam portion 30 and the through-passage is closed, 
surfaces 44 and 34 of the tWo body members move into 
abutment by the left-handed mounting threads, establishing 
a de?nite stop point indicative of the closed condition of the 
through-passage. The syringe is then disconnected by its 
further rotation in the same direction to overcome the 
resistance of the luer lock. 

[0073] In an embodiment Where the closure device is used 
With a syringe as a connected component, the device pref 
erably has an outside diameter of about 0.445 inch and is 
approximately 3 cm. in length. A typical syringe may have 
an outside diameter of 0.75 inch and length of 10 cm. A 
particular advantage of the preferred embodiment incorpo 
rating the described rotary cam/ball valving arrangement 
described is its dual operability, i. e., its ability to be opened 
or closed either by hand or by attachment of an external 
component such as a syringe. 

[0074] Another particular advantage is that, once 
assembled, the simple construction of the device prevents its 
disassembly. Clockwise rotation of the proximal body mem 
ber 12 causes the cam surface to ride along the compression 
member to effect opening of the through-passage. When the 
relative rotation of the distal and proximal body members 
places portion 28 of the cam surface in contact With com 
pression member 24, further rotation is prevented by butt 
surface 46 Which engages the axially-stationary compres 
sion member. This prevents further clockWise rotation and 
any disassembly of the device in this direction. 

[0075] Similarly and conversely, When the relative rota 
tion is such that the compression member 24 or ball is 
adjacent to cam surface portion 30 closest to axis A, end 34 
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of the proximal body member engages surface 44 of the 
distal body member, thereby preventing any further rotation 
and possible damage to the compression member or body 
members. 

[0076] With rotation being thus limited in either direction, 
disassembly of the device by rotation of threads 13 and 13‘ 
is entirely prevented. 

[0077] This feature of having a device of feW and rugged 
parts that is incapable of being disassembled is of particular 
importance since it makes the device virtually fail-safe 
because it can neither be overtightened nor disassembled 
Which could lead to loss of parts, introduction of dust, blood, 
etc. 

[0078] Preferably, markings are on the body of the closure 
device so that the operator can tell Whether the device is in 
the ON or OFF position and knoW the direction for rotation 
to the other setting. 

[0079] Referring to FIG. 3 as Well as FIGS. 4 to 4G, 
assembly of an embodiment of the device is illustrated. 

[0080] Assembly of the distal body member With the 
proximal body member involves an interference ?t of the 
elastomeric a tube With the tWo slightly tapered female 
connections, one on the proximal end of the distal body 
member 38A and one on the distal end of the proximal body 
member 42A. The signi?cant taper 38 of channel 20 serves 
to accommodate the thickness of the tube, to prevent tube 
movement While alloWing for variation in the length of the 
tube, and to facilitate insertion of a guideWire or catheter 
through the channel. The taper of the ends of the channel in 
each body portion Which the tube ends enter for their 
interference ?t are tapered only slightly for achieving the 
desired interference. The tubing is ?rst inserted into the 
channel of one member using a drop of silicone oil on the 
tube during assembly. This facilitates the joinder While also 
assisting in the combined radial and axial compression 
sealing of the tubing Within the channel. Although oil is not 
needed on the compression member and in the recess Within 
Which it operates, some of the oil from the tubing may come 
into contact With the compression member Which presents 
no problem and can bene?t smooth operation of the closure 
device. 

[0081] The tubing, due to the surrounding support pro 
vided by the housing Walls that de?ne channel 20, is capable 
of Withstanding ?uid pressures of greater than 1000 psi. 
Thus the device may be used for example, to handle pres 
sures of 300-400 psi Where a contrast media is to be injected 
rapidly from a syringe, and pressures up to 1,050 psi When 
used With a contrast media injector. High injection pressure 
is required in such an application so that the contrast media 
is rapidly totally injected and thus it is not dispersed. The 
pressure is needed to overcome the How resistance of the 
relatively long path it must travel to reach the point in the 
body for the intended ?uoroscopic medical observation. 

[0082] In assembly, proximal body 12 is aligned With, and 
partially threaded onto, the proximal portion 10 of distal 
body 4 such that end 34 is roughly in alignment With the 
edge of aperture 26 in Which the compression member is 
placed (FIG. 4). Tubing member 22 has at this point already 
been positioned in the distal body member 4. The length of 
tubing member 22 (overall length about 0.480 inch) extends 
from a taper 38 in distal body 4 to beyond (about 3.0 mm) 










