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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 defines the 
passage, and a two-part body is disposed to permit relative 
rotation its parts about the passage axis. The first 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 first 
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 first posi 
tion (in which the passage is relatively uncompressed and 
open) to a second position (in which the passage is 
restricted). 
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ROTATABLE MEDICAL VALVE CLOSURE 

0001) This is a continuation of Ser. No. 08/597,338, filed 
Feb. 6, 1996, which is a continuation of Ser. No. 08/211,650 
(now issued as U.S. Pat. No. 5,489,274), filed on Jul. 27 
1994, which claims priority from PCT/US92/08687, filed 
Oct. 9, 1992, which in turn is a continuation-in-part of Ser. 
No. 07/776,581, filed 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 fluids 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 

0.003 Catheters are placed inside blood vessels and body 
cavities, typically by being Slid over guidewires. 
0004. During placement, some way is needed to prevent 
backflow of blood or other fluid 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 fluids 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 flow of fluids 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 fittings for 
attachment of medical instruments, e. g. a Syringe to a 
catheter, Valves controlling flow that use luer fittings 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 significant limitations. Such a device, for 
example, is described in U.S. 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 field, and also fails to meet all needs 
for Single-handed operation in flow-control devices. 
0007. Other known closure or wire-gripping devices pro 
vide partial benefits 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 configuration 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 backflow of blood before or after insertion of the 
catheter or guidewire through the Sheath; and by a kit 
comprising a vena cava (e.g. Greenfield) filter, a stabilizer, 
a Surrounding elongated placement catheter and an intro 
ducer sheath for insertion of the filter 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 fluids or 
objects passing into or Out of the body or the like, compris 
ing in combination: a resilient member at least partially 
defining a through-passage having an axis, a body including 
first and second relatively rotatable body portions, the first 
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 first 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 first 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 first 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 defining 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 first 
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. 
0.014 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 define a rotational luer 
lock fitting for interfitting with a matching fitting 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 defined 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 first 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. 
0.015 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 flow path for fluid 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. 
0.018. A stationary first body portion fixes the position of 
the tubing and a Second body portion, carrying the cam 
Surface, is mounted to rotate upon the first body portion. The 
tubing is preferably comprised of a Silicone elastomer. 
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0019. The first surface portion of the cam positions the 
compression member radially to completely close in fluid 
tight manner the through-passage, and the Second Surface 
portion positions the compression member to fully open the 
through-passage for fluid flow. 

0020. The cam defines 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 first 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 fixed with respect to the tubing member, and the first 
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 defines 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 first 
surface portion of the cam. Where the rotatable body portion 
is positioned by a Screw thread, the first 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 first 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 fixed position, relative to the 
resilient member, and a Stationary body portion holds the 
resilient member in a fixed relation and defines a radially 
extending aperture in which the compression member is 
axially confined 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 
confined 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 flow of fluid 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. 
0.030. For control of a fluid 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. 
0.031) For control of a fluid at a flow rate selected from 
over a wide flow range, the inside diameter of the resilient 
tubing member is Selected to accommodate the Selected fluid 
flow rate. 

0.032 The resilient tubing member and overlying body 
portion comprise clear plastic material enabling visual 
examination of flow through the through-passage. 
0033. The first 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 defined 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 define a through-passage through which a 
device can pass. 
0036) Also in preferred embodiment the wall defining 
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 

0.038 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; 

004.5 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 filter)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 filter and Stabilizer assembly 
extends, 

0050 FIG. 12 illustrates in longitudinal cross-section the 
device of FIG. 11 modified 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 modified to have a 90 degree side arm 
acceSS port connected to the through-channel distal of the 
point of closure; 

0.052 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 filter and stabilizer 
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within the placement catheter as they are inserted through 
the closure device and introducer sheath; 

0.054 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 filter 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. 

0.058 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 
0.062 Referring to FIGS. 1 to 3, medical closure device 
2 includes a distal body member 4 having a distal end 6 
configured 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/3 inch 
as described below. 

0.063. 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 d, of approximately 0.150 inch, an inside diameter 
d, 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 da 
of 0.128 inch, and a depth d, 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 definite 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 
d, to d, and external Luer threads)is configured 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 final 
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 significantly 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 definite 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. 

0.074 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 fit 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 significant 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 fit are tapered only slightly for achieving the 
desired interference. The tubing is first 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 benefit Smooth operation of the closure 
device. 

0081. The tubing, due to the surrounding support pro 
vided by the housing walls that define channel 20, is capable 
of withstanding fluid 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 flow resistance of the 
relatively long path it must travel to reach the point in the 
body for the intended fluoroscopic 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) 
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the most proximal end 40 of the distal body member 4, so 
that when assembly is complete, the proximal end of tube 48 
reaches Surface 42 to position the tube, though the main 
Scaling effect is achieved by interference with the taper of 
the associated body portion into which the proximal end of 
the tube fits. Use of the resilient tubing in this manner 
produces both a fluid-tight and an air-tight Seal, and allows 
operation with the high fluid pressures mentioned. 
0.083. In the next step of assembly, compression member 
24, here in the form of a ball, is positioned in aperture 26 
(FIG. 4). The compression member's diameter is larger than 
depth d of the aperture on the proximal portion of the distal 
body member, So the compression member will naturally 
extend beyond the outer edge 43 of proximal body portion 
10 of distal body 4, being biased outwardly by the resilient 
tubing member 22 (FIG. 4). The compression member also 
extends beyond cam Surface 18, even with the cam Surface 
rotated to a position radially furthest from axis A, i.e. in open 
position. 
0084. To proceed with assembly, the compression mem 
ber is then depressed radially, for example with the finger, So 
that it does not extend beyond surface of the internal cam 18 
and, Simultaneously, proximal body portion 12 is rotated in 
the "screw-on' direction counter-clockwise a number of 
turns Such that its distal end overlaps the compression 
member (FIG. 4A). Whereas the rotatable body portion 
defines a spiral-form cam Surface with an abrupt transition 
from the end of the cam surface portion 28, furthest from the 
axis, to a portion of the body member closest to the axis, 
continual rotation during assembly of the body portion in 
Screw-on direction is permitted by the parts. The compres 
Sion member is gradually progressively compressed against 
the resilient member until the maximum is reached at which 
State it remains until Sufficient further rotation causes the 
abrupt transition and Surface portion 28 of the cam Surface 
to register with the compression member, (FIG. 4B) and 
permit Spring outwardly of the compression member to 
permit repetition of the rotational motion, (whereas opposite 
rotation of the rotatable body portion along the threads is 
limited by Stopping of the compression member against the 
abrupt formation, butt surface 46, of the rotatable body 
portion). FIGS. 4C through 4G show various positions of 
the cam Surface relative to the compression member during 
the assembly Stages. AS discussed, because of Stop Surfaces 
34, 44, 46 (FIGS. 2 and 2A), the device, once assembled, 
cannot be disassembled by rotation in either direction. 
0085 Continuous gradual control of the size of the 
through-passage is illustrated in the series of FIGS. 5 to 5C, 
which show, in cross-section taken along line C-C of FIG. 
2, cam Surface 18, compression member 24, conformable 
tubing member 22 and axis A. AS illustrated, the distance 
from cam Surface 18 to axis. A varies continuously along a 
spiral path of the cam from a maximum distance R1 (about 
0.177 inch) near end 28 (FIG. 5) to a minimum distance R, 
(about 0.107 inch) at end 30 (FIG.5C). 
0.086 The conformable interior of the resilient tubing 
provides a Seal about an object, Such as a guidewire, if 
present in the through-passage when the device is in the 
closed position. 
0.087 Further, in the embodiment described in the figures 
above, the use of a freely rotating Spherical compression 
member or ball allows for through-passage opening adjust 
ments by slight rotation in either direction. 
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0088 One particular use of the closure device is in the 
medical field for providing through-channel access to a 
catheter, Such as an angiographic catheter. Referring to FIG. 
6, in a typical catheterization operation Such as an angio 
graphic procedure, a guidewire 52 is positioned at the 
location of a desired arterial passageway (FIG. 6), Such as 
the femoral artery for example, using an introducer needle 
(not shown) applying the Seldinger technique. An angio 
graphic catheter 8 having attached thereto the closure device 
2, is threaded over the guidewire 52 such that the catheter is 
positioned in the artery 53 (FIG. 6A). For this operation the 
closure device is in the open position, or alternatively, in a 
partially opened position to minimize backflow of blood 
alongside of the exterior of the catheter from the artery. The 
guidewire and catheter may be further positioned within the 
artery by manually rotating the proximal body member to 
the closed position, while gripping the guidewire 52 (FIG. 
6A). The guidewire, catheter and device can thus be moved 
and torqued as a Single unit to aid positioning as well as 
avoid punctures and other disturbances of the vessel (arterial 
passageway). With the catheter properly positioned, the 
device may be placed in the open position, again by manual 
rotation, to open the through-passage and allow removal of 
the guidewire (FIG. 6B). After removal of the guidewire, the 
valve is manually closed (FIG. 6C). 
0089. In the embodiment of FIGS. 6 through 6E, the 
closure device can have the catheter permanently attached, 
as by insert molding, or removably attached as by matching 
luer connectors, to the distal end of the distal body member. 
0090. During the catheterization procedure, it is often 
desirable to inject fluids, Such as contrast fluids for radio 
graphic imaging, through the catheter. To effect injection, a 
syringe 54 with a distal end 56 adapted as a male luer lock 
fitting having locking thread 58 (end thread) is connected to 
the female luer adaptor 14 defined at the proximal end of the 
proximal body portion 12 by clockwise, “screw-on' rotation 
of Syringe 54. The Syringe rotates relative to the proximal 
end 12 before reaching a pre-engagement position (FIG. 
6D). After reaching this position, at which point locking 
thread 58 is initially engaged, further rotation of the Syringe 
causes Simultaneous rotation of proximal body member 12 
thereby automatically effecting opening of the through 
passage (FIG. 6E). When the compression ball reaches the 
end of the cam Surface and engages butt Surface 46, rotation 
of the distal body portion is stopped and further rotation of 
the Syringe Seats the luer lock. Injection of fluid can then be 
commenced. After injection, rotation of the Syringe in the 
opposite, counter-clockwise direction causes Simultaneous 
rotation of proximal body member 12 of the device, thereby 
automatically closing the through-passage. After the 
through-passage is completely closed, further rotation of the 
proximal portion is prevented by butting of the body por 
tions together, as discussed above, and the Syringe may then 
overcome the resistance of the luer lock and rotate relative 
to the proximal portion and be unlocked and removed. 
0091 Referring to FIGS. 7A-D and 8A-D, another 
embodiment of the device is shown to include a side arm 70 
through which fluids may be injected, even after closure of 
the through-passage (FIG. 7a). Such a side arm may be 
provided on the distal portion of the device and include luer 
threads for connection to a catheter. This embodiment would 
be particularly useful in contrast injection after a guidewire 
passing through the closure device is locked into place. 
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0092 Referring to FIGS. 7A-D and 8A-D, another 
embodiment employing a side arm 80 at a right angle to the 
through-passage is illustrated, in which a male locking luer 
82 is constructed integrally therewith. 
0093. Referring to FIGS. 9 and 9a, the closure device 2 

is shown for use as a quick hub attachment, by closing the 
channel 20 upon, for example, an elongated member. The 
elongated member 90 may be, for example, a small diameter 
guidewire, as shown, or a tube, and closure device 2 
provides a convenient handle for the member as it is torqued 
during positioning in the body. 
0094. With the syringe or any other attachment to the 
proximal body member of the closure device removed, the 
device functions as a stop cock (though requiring counter 
clockwise rotation to close)for controlling flow through a 
tubing or other such elongated member 90, as shown in 
FIGS. 9 and 9A, thereby replacing conventional stop cocks 
and for which no additional drawing is necessary. 
0.095 Where the automatic opening feature upon connec 
tion of a device is not to be employed, threads 13 and 13' 
may be changed to right hand threads to enable this through 
passage Stop cock and gripper to close with conventional 
right hand rotation. 
0096. In a very important further embodiment, referring 
to FIG. 11, a closure device 2a is provided of much larger 
dimension, (device 2a preferably having an outer diameter 
of about 1 inch, the tubing having an outer diameter of about 
0.316 inch, and the through-passage having an inner diam 
eter of about 0.170 inch)and having the direction of its spiral 
cam Surface and the direction of the threads between the 
parts of the housing extending in the opposite direction 
(right handed). This device is connected, e. g. by insert 
molding, to a thin-walled sheath 120 of between 50 and 150 
cm length to provide a catheter introducer sheath assembly, 
constructed to enable introduction of a placement catheter 
124 for the placement of an element, Such as a Vena cava 
filter (one type of which is known as a Greenfield filter) into 
the body. (The closure device and sheath could be joined 
instead by any other means, e.g. matching luer connectors 
between the closure device and the sheath). The use of a 
vena cava filter for filtering out blood clots by its placement 
in the inferior vena cava is well-known in the medical field. 
See, e.g. U.S. Pat. No. 3,952,747 to Kimmell, and U.S. Pat. 
No. 4,817,600 to Herms et al. the texts of which are 
incorporated herein by reference. The general procedure 
followed in the embodiment to be illustrated is to use a 
guidewire (the guidewire may be routed into the desired 
position using the closure device of FIG. 2 as a gripping 
means). 
0097 Where a guidewire is used, the guidewire is routed 
through the vasculature in a manner where it can be watched 
fluoroscopically and manipulated accordingly. Thereafter 
the thin-walled sheath 120 with attached closure device 2a 
and containing an elongated flexible dilator 122, with 
exposed tip 126 (see FIG. 11) is introduced over the 
guidewire, and once placed, the dilator is withdrawn. Clos 
ing the valve of the closure device 2a forms an air-tight and 
fluid-tight Seal around the guidewire, thereby preventing, for 
example, blood from flowing backwards through the sheath 
122. Thus, the guidewire can be temporarily left in place 
inside the long flexible sheath when used with the closure 
device of the invention; reliable closure is established 
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around the guidewire by an approximate one-half turn of the 
proximal body member relative to the distal body member 
by Simple manual rotation of the proximal body portion by 
grip of the outer cylindrical Surface. 
0098. The placement catheter 124 containing the vena 
cava filter 105 is then introduced via the through-passage of 
the closure device 2a as shown in FIG. 10. For this purpose 
the proximal portion 12 of the closure device 2a is rotated 
to open position (in this case, using right hand threads, 
opening direction is counter clockwise.) After threading of 
the catheter 124 through the closure device 2a and sheath 
120 has begun, as depicted in FIG. 10, the user manipulates 
the proximal body portion to slightly Snug the elastomeric 
tube against the exterior of the catheter, Sufficiently to reduce 
blood loSS along the catheter but insufficient to impede 
desired sliding of the blood-lubricated catheter into the 
sheath, see FIG. 17. 
0099. The end portion of this catheter which first passes 
through the closure device is a metal sleeve 103 (FIG.11a), 
within which is positioned the vena cava filter 105, charac 
terized in part by its springy legs 107. This is delivered to the 
Vena cava of the patient first by Sliding the catheter through 
the closure device and the sheath and then drawing the 
sleeve proximally, releasing the filter from the end of the 
catheter. The use of a metal sleeve as the distal end portion 
of the catheter enclosing the filter facilitates release of the 
filter, which has outwardly Springable legs, as shown from 
inside the catheter when the catheter is in position for final 
placement of the filter in the inferior Vena cava. 
0100. The filter freely rests in the described metal sleeve 
of the catheter with a stabilizer 109 within the catheter 124 
having a flat surface 111 immediately behind the filter. The 
stabilizer is connected to a tube 113, a sufficiently axially 
Stiff Structure to accomplish the Stabilizing effect on the 
filter. When the catheter is positioned at the desired point in 
the vessel, the catheter 124 and its distal metal sleeve 103 is 
pulled proximally, while the stabilizer 109 remains station 
ary, by means of a reverse action trigger 115 attached to the 
proximal end of the proximal body member of the closure 
device. This reverse action operates So that pull-back on the 
trigger by the operator causes release of the filter from the 
catheter. 

0101. In the catheter placement embodiment of the inven 
tion, as mentioned above, the threads by which the proximal 
portion of the distal body member is connected to the distal 
portion of the proximal body member are right handed 
(reversed from the left-handed threading used in the Syringe 
attachment embodiment of the invention). Thus in the cath 
eter placement embodiment, the proximal body member is 
turned to the left (counter clockwise) relative to the distal 
body member to open the resilient Silicone tubing. This open 
position is used for introducing the Sheath and closure 
device over the guidewire which passes through the closure 
device and for introducing the catheter and contained Vena 
cava filter into the sheath. The open (or partially open) 
position is also maintained during activation of a reverse 
action trigger at the proximal end of the catheter for deploy 
ment of the vena cava filter from the metal sleeve end of the 
catheter. 

0102) As shown in FIG. 12, this embodiment includes 
side arm 140 through which fluids may be injected after 
closure of the through-passage by the ball member, after 



US 2002/0062106A1 

removal of the dilator and prior to insertion of the catheter. 
This side arm is located on the distal side of the device and 
includes luer threads for connection to a Supply tube that 
communicates with an elevated Source or a to a Syringe. This 
embodiment is useful for flushing the space within the 
catheter introducer Sheath with Saline Solution containing 
heparin, to prevent blood clotting which could block the 
through-passage and obstruct later insertion of the catheter 
containing the Vena cava filter. 
0103) Referring to FIGS. 21A, 21B, 22 and 22A a device 

is shown which is generally preferred for use in applications 
in which the valve will be subjected to a wide range of 
preSSures, including high fluid pressure. The device includes 
a distal body member 202 and a proximal body member 
assembly 204, each having a gripping surface 206, 206a to 
facilitate relative rotation by the user. A catheter 205 extends 
from the distal body member. A window 207 in the distal 
body member enables the user to view indicia describing the 
condition of the valve, e.g., “open' and “closed', on the 
Surface of the underlying proximal body member assembly. 
0104 Distal body member 202 securely engages proxi 
mal body member assembly 204 by a Snap fit engagement of 
circumferential ridge 208 on proximal body member assem 
bly 204 with shoulder 209 on distal body member 202 (FIG. 
21A). A Sealing member 210, typically an elastomeric 
O-ring, disposed near the distal end of the proximal body 
member, ensures a reliable fluid-tight and air-tight Seal 
between the distal and proximal body members. Should 
negative pressure be applied to the central lumen (e.g., by 
drawing back on a Syringe connected to the proximal end of 
the proximal portion), the Sealing member 210 provides a 
primary Seal inhibiting air from entering the fluid path when 
the compression member is in the open position. Under 
preSSurized conditions, the Sealing member provides a back 
up Seal (primary Sealing is provided by expansion of tubing 
member 220). As tubing member 220 will expand less under 
low pressure conditions, it is under low pressure that the 
Sealing member is most important as a back-up. 
0105 Proximal body member assembly 204 includes a 

first part 212 and a Second part 214, which may be preSSure 
fit or bonded together at region 216 (FIG. 21A), e.g., by 
Solvent or ultraSonic bonding. It is preferred, for optimal 
safety and reliability, that the two parts be bonded together. 
0106 A passage 218 extends along the longitudinal axis 
of the device, and is defined by the inner walls of the 
proximal and distal body members. A resilient tubing mem 
ber 220 is disposed within and supported by the passage. The 
proximal end of the tubing is in Sealing engagement with the 
Second part 214, Sealed for high pressure by the pressure fit 
of barbed fitting 222 within the resilient tubing. Sealing is 
aided by Supporting member 223 which limits radial expan 
sion of tubing member 220 and provides a back-up seal of 
the exterior of the tubing member to the Supporting member 
under pressurized conditions. This back-up Seal, in combi 
nation with the Seal formed at region 216, provides a 
chamber 225 which will retain any fluid leakage. The distal 
end of tubing member 220 abuts a tapered surface 224 of 
distal body member 202. 
0107 Distal body member 202 includes an inner circum 
ferential camming Surface 226. A radial aperture 227 extends 
from the outer Surface of part 212 to passage 218, and 
receives and retains a compression member 228. Rotation of 
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distal body member 202 will thus cause the radial position 
of compression member 228, and thus the compression of 
the tubing member, to be adjusted, opening and closing the 
valve. 

0108). The material of resilient tubing member 220 is 
Selected to enable it to Seal upon itself, when collapsed by 
compression member 228, or Seal upon a medical device 
Such as a catheter or guidewire when present in passage 218. 
0109 Referring to FIG. 22, the device is assembled by 
first assembling proximal body member assembly 204. 
Barbed fitting 222 is inserted into the proximal end of tubing 
member 220, and the distal end of tubing member 220 
inserted into part 212. Compression member 228 is placed 
in aperture 227, and sealing member 210 is fitted onto the 
distal end of part 212. Parts 212 and 214 are bonded together 
at region 216, forming the proximal body member assembly 
shown in FIG. 22A. The proximal body member assembly 
is then Snap fit into the distal body member, forming the 
complete device shown in FIG. 21. 
0110. Alternative Embodiments 
0111. In conclusion, in its more general aspects the inven 
tion can be embodied in many forms too numerous to 
attempt to mention, as will be understood by the perSon 
skilled in the art. AS examples only, the distal body member 
of the closure device could carry an integral, deflectable 
hinged member in place of the Separate Spherical compres 
Sion element as described, as a valve component to be 
disposed between the cam Surface of the proximal body 
member and the resilient tube to effectuate opening and 
closing of the tube. Also, although only one cam and 
asSociated compression member has been described, in its 
broader aspect the closure device of the invention is not So 
limited. For example, two cams could be used with two 
compression balls, hinged legs, cantilevered elements, or the 
like on opposing Sides, to carry out the tube-opening and 
closing by means of displacement of the elements in the 
closure device of the invention by corotation of respective 
cam Surfaces. Thus, although a ball-form or sphere has been 
described as the compression member in the device, the 
member does not necessarily have to be of that form, nor 
does it necessarily need to be limited to only one element 
that bears radially inward on the tubing. Indeed a resilient 
wall portion of an otherwise rigidly defined passage that can 
be deflected under the influence of the compression device 
to close the passage can be employed in place of the resilient 
tube. 

0112 Also, the embodiments described use either right 
handed or left-handed threads to join the distal and proximal 
body members of the closure device and cause Slight axial 
movement as the compression member moves in opening or 
closing the tube. The means of joinder and movement 
between the distal and proximal body members could also 
be found in other rotatable connections to give the Same type 
of operation, Some in which there is no axial advance at all, 
So the closure device, in certain aspects, is not limited to 
threaded Surfaces for joining the component members. 
0113 For the syringe-actuated aspect of the invention, to 
obtain Some of the advantages, it is possible to employ other 
two-part rotary valve constructions, Such as two relatively 
rotatable disks each having an aperature which through 
rotation of the disks line up to define the passage and 
through opposite rotation move out of alignment to close the 
passage. 
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0114. It will be understood the foregoing disclosure and 
description of the invention and alternative constructions are 
illustrative and explanatory thereof, and various changes in 
the size, shape and materials, as well as in the details of the 
illustrated constructions may be made without departing 
from the spirit of the invention. 

1. A medical closure device for use with a passage into or 
out of the body for both pressurized fluids and a medical 
device, comprising in combination: 

a resilient member at least partially defining a through 
passage having an axis, Said passage sized to pass a 
Selected medical device and pressurized fluid, Said 
resilient member being of material Selected, in response 
to radial preSSure applied to Said resilient member, to 
form a pressure Seal upon said medical device when 
present in Said passage and upon an opposing Surface 
defining Said passage when Said medical device is not 
present, 

Said body including first and Second body portions con 
nected together in mannger permitting their relative 
rotation about Said axis, Said first body portion mount 
ing Said resilient member and Said Second body portion 
including an internal cam having a cam Surface ori 
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ented about and Spaced from the axis of Said passage 
with a first Surface portion disposed relatively closer to 
Said axis than a circumferentially spaced Second Sur 
face portion; 

Said body portions and Said resilient member being Sealed 
together in manner to withstand, without leakage, fluid 
under preSSure of about 300 psi or greater in Said 
passage without leakage; and 

a compression member positioned in a radially extending 
aperture in Said first body portion and biased radially 
outwardly by Said resilient member to maintain contact 
with Said cam Surface, 

Said body portions being cooperatively related, whereby, 
upon relative rotation of Said body portions, Said cam 
Surface is moved relative to Said compression member 
to cause radial displacement of Said compression mem 
ber closer to the axis of Said passage to cause Said 
resilient member to grip and pressure Seal upon the 
exterior of Said medical device, when present in Said 
passage, or upon Said opposing Surface defining Said 
passage when Said medical device is not present. 


