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(57) Abrégée/Abstract:
The present invention Is directed to a catheter clamp that is affixable to a patient's skin to hold a catheter in position while in use
within a patient's body. In one embodiment, the clamp has a base adapted to be removably adhered to the patient's skin, two
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(57) Abrege(suite)/Abstract(continued):

13) C

clamp members supported on the base and defining a region therebetween to receive the catheter body, the clamp members

being adapted to move between an open position and a closed position, and locking means for releasably

ocking said clamp

members In said closed position to hold the catheter body In a generally fixed position relative to said clamp. The two clamp
members may be pivotably coupled to each other and the tab may be pivotably attached on one of the clamp members.
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(57) Abstract: The present invention is directed to a catheter clamp that is affixable to a patient’s skin to hold a catheter in position
& while in use within a patient’s body. In one embodiment, the clamp has a base adapted to be removably adhered to the patient’s skin,
N (wo clamp members supported on the base and defining a region therebetween to receive the catheter body, the clamp members being
adapted to move between an open position and a closed position, and locking means for releasably locking said clamp members in
said closed position to hold the catheter body in a generally fixed position relative to said clamp. The two clamp members may be
pivotably coupled to each other and the tab may be pivotably attached on one of the clamp members.
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CATHETER CLAMP

FIELD OF INVENTION
This invention relates to catheters and catheter accessories, particularly, devices that

hold a catheter stationary and in position while in use in a patient's body.

BACKGROUND OF THE INVENTION

Electrode catheters have been in common use in medical practice for many years.
They are used to stimulate and map electrical activity in the heart and to ablate sites of
aberrant electrical activity. In use, an electrode catheter is inserted into a major vein or
artery, €.g., femoral artery, and then guided into the chamber of the heart which is of
concern. The catheter should preferably be deflectable to permit proper positioning of
the electrodes on its distal end within the heart.

Detlectable tip electrode catheters are well known. Such a catheter generally has a
control handle at its proximal end for controlling deflection of the tip in one or more
directions. For example, a particularly useful deflectable tip catheter is disclosed in
U.S. Pat. No. Re. 34,502 to Webster. This catheter comprises a puller wire that
extends on-axis through an elongated reinforced catheter body and then off-axis in a
detlectable tip portion. In this arrangement, longitudinal movement of the puller wire
relative to the catheter body results in deflection of the catheter tip portion. Other
examples of steerable catheters can be found in U.S. Pat. No. 5,431,168 to Webster
entitled "Steerable Open-Lumen Catheter" and U.S. Patent No. 6,123,699 to Webster
entitled "Omni-Directional Steerable Catheter”.

One drawback to catheters and perhaps especially deflectable catheters is their
tendency to shift from a treatment site in a patient's body when the catheter is released
from a user's grip. Typically, when using a catheter the physician has to maintain his
hold on the catheter in order to maintain the catheter's position in the patient's body. If
the physician releases his hold, a suitable tissue site which has been located for
treatment or evaluation, such as mapping, ablation or the like, can be easily lost with
the slightest movement of the catheter. As such, the physician is often hampered by
the need to maintain a hand on the catheter body during the course of the medical
procedure. The problem may be greater with deflectable catheters which can store
torsional energy and therefore readily unwind and shift when released from the
doctor's grasp. With the heart chamber being a dynamic environment surrounded by
moving tissue and blood flow, the ability to maintain the position of the catheter at the
target site in a hands-free manner is most desirable.



10

15

20

25

30

335

40

CA 02580508 2007-03-14

WO 2006/031995 PCT/US2005/033059

Often with one hand already working the introducer or sheath, the physician may desire the
ability to use that same hand to operate the catheter clamp. Moreover, it would therefore be
desirable to bias the clamp toward a closed position so that clamping the catheter involves

minimal action on behalf of the physician.

SUMMARY OF THE INVENTION

The present invention is directed to a catheter clamp that is affixable to a patient's skin to hold a
catheter in position while in use within a patient's body. In one embodiment, the clamp has a
base adapted to be removably adhered to the patient's skin, two clamp members supported on
the base and defining a region therebetween to receive the catheter body, the clamp members
being adapted to move between an open position and a closed position, and locking means for
releasably locking said clamp members in said closed position to hold the catheter body in a
generally fixed position relative to said clamp. The clamp may also have a bias member biasing
at least one of said clamp members toward the closed position and/or a bias member biasing at
least one of said clamp members toward the open position. Moreover, the locking means can
include a tab movable between a release position and a locking position, where the tab extends
between said clamp members. The locking means may also include a second bias member
adapted to bias the tab toward the locking position. In a detailed embodiment, the clamp
members are U shaped or C shaped and the tab can be configured to prop open a clamp

member.

In another embodiment, the clamp includes a base adapted to be removably adhered to the
patient's skin, two clamp members supported on the base and defining a space therebetween
to receive the catheter body, the clamp members being adapted to move between an open
position and a closed position, and an elongated release tab extending between the two clamp
members and configured to releasably lock the clamp member around the catheter body. The
two clamp members may be pivotably coupled to each other and the tab may be pivotably
attached on one of the clamp members. Furthermore, the tab may have a profile configured to
prop open the clamp members, and the clamp may include a bias member to bias the clamp
members toward the open position. In addition, the clamp may have a bias member to bias tab

toward a release position.

In yet another embodiment, the clamp has a base adapted o be removably adhered to the
patient's skin, two clamp members supported on the base where the clamp members define a
passageway for receiving the catheter body and are adapted to move between an open position
and a closed position, a cam supported on the base and configured to move at least one of the
clamp members into the closed position, and a lever adapted to enable a user to control
movement of the cam. The clamp may have an adhesive coating on a bottom surface of the
base to enable the clamp to be removably adhered to the patient. The clamp may also have a

bias member that biases one of the clamp members to move into the open position. In a
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detailed embodiment, one clamp member can be stationary relative to the base while the other

clamp member is movable relative to the base.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other features and advantages of the present invention will be better understood by
reference to the following detailed description when considered in conjunction with the

accompanying drawings wherein:

Fig. 1 is a perspective view of an embodiment of a catheter clamp of the present invention in

use on a patient's body with an introducer (or sheath) and a catheter.

Fig. 2 is a perspective view of an embodiment of a catheter clamp of the present invention in

the closed position.

Fig. 3 is a front view of the catheter clamp of Fig. 2.

Fig. 4 is a side view of the catheter clamp of Fig. 2 in the closed position.

Fig. 5 is another side view of the catheter clamp of Fig. 2 in the open position.
Fig. 6 is a rear view of the catheter grip of Fig. 2.

Fig. 7 is a top plan view of an alternative embodiment of a catheter clamp in accordance with

the present invention in use with a catheter, in the open position.

Fig. 8 is the catheter clamp of FIG. 7 in the closed position, with pieces broken away to show an

aperture and a cavity in a base.
Fig. 9 is a cross sectional view of the catheter clamp of FIG. 7 taken along axis 127.
Fig. 10 is a cross-sectional view of the catheter clamp of Fig. 8 taken along axis 127.

Fig. 11 is a front view of a movable clamp member of the clamp of Fig. 7.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates a catheter clamp 20 in accordance with an embodiment of the present
invention. For purposes of the discussion herein, a catheter 22 suitable for use with the clamp
includes a catheter body 24 that typically extends between a catheter tip 26 and a control
handle 28. The catheter body 24 and the catheter tip 26 are portions that can enter a patient's
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body typically via a leg 30; the catheter control handle however remains outside the patient's
body.

The clamp 20 is adapted to releasably hold a catheter 22 in position while in use in the patient's
body during treatment or evaluation, such as mapping, ablation and the like. Once closed, the
clamp 20 holds the catheter body (along with parts of the catheter distal the catheter body) in a
generally stationary position in the patient's body and effectively minimizes, if not prevents,
linear or rotational movement that may cause the catheter tip to shift from the treatment site. In
particular, the clamp 20 when closed frees both hands of the attending doctor to conduct other
activities and can be released so that the catheter can be repositioned, as needed, during the
course of the medical procedure. Advantageously, the catheter clamp 20 does not interfere
with the use of an introducer or sheath 32 having a valve 34, e.g., a hemostasis valve, that is
inserted into a patient's vein or artery. As is well known, the introducer 32 facilitates the entry of
a catheter into the vein and ultimately the heart by providing a portal into the patient's body.
Referring to Figs. 2-6, one embodiment of the clamp 20 has two opposing members 40 and 42
supported on an upper surface 44 of a base 46. The base has a lower surface 48 that is
covered with an adhesive or adhesive coating 50 so that the clamp can be removably affixed to
the patient's skin. The base 46 can have any configuration or size as appropriate to enable the
clamp 20 to securely hold the catheter in position once the catheter body is locked in the clamp.
In fact, the base 46 may extend a distance x laterally beyond one or both sides of the opposing
members 40 and 42 so that the clamp can be further secured to the patient’'s skin with medical
tape and/or bandage 52 (Fig. 1). A removable liner 54 may be provided to cover the adhesive
until the clamp is ready to be affixed to the patient. It is understood by one of ordinary skill in
the art that the clamp 20 may be affixed to the patient at any distance from the introducer 32 so
long as the clamp can securely hold the catheter 22 and minimize at least the portion of the
catheter body held in the clamp from moving rotationally, distally and/or proximally once the

clamp is closed and the catheter body 24 is released from the physician's hold.

As best seen in Figs. 4 and 5, each of the two opposing members 40 and 42 is configured with
a U or C shaped cross-section that have legs 58, 60, 62 and 64 extending from a main portion
66 and 68. The opposing members 40 and 42 are stacked on top of one another (such that one
can be generally designated as the top member 40 and the other generally as the botiom
member 42) and facing each other such that the legs 58 and 62 and the legs 60 and 64 can
meet and along with the main portions 66 and 68 define a passage way 70 therebetween. In
this embodiment, the bottom member 42 is stationery relative to the base 46 while the top
member 40 is movable relative to the base 46. A friction-inducing coating or lining 71 can line

the passage way 70 to improve the hold of the clamp on the catheter body 24.

The members 40 and 42 are pivotably connected to each other by means of a pivot connection

which, in one embodiment, includes hinge means or hinge portion 72 and 74 that are formed in
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the legs 58 and 62 and pivotably coupled to each other by a pin 80. As such, the clamp 20 is
movable between a closed or locked position (Fig. 4) and an open or release position (Fig. 5).
A bias means such as a spring leaf 82 may be placed in the hinge portions 72 and 74 near or

around the pin 80 to bias the members 40 and 42 to urge the clamp 20 to close.

In the closed position, the clamp securely holds the catheter body 24 within the passageway 70.
As understood by one of ordinary skill in the art, depending on the diameter and/or flexibility of
the catheter body, the passage way 70 is sized such that the catheter body 24 is sufficiently
compressed between the top and bottom members 40 and 42 to generally prevent rotational
and/or translational movement of the catheter body within the passageway relative to the clamp.
However, where the catheter body has lumen(s) extending along its length, it may be desirable
In certain instances to provide a level of compression that holds the catheter body but does not

hamper flow or communication in the lumen, for example, the passage of fluid to or from the
treatment site.

The clamp 20 should be constructed of a suitably rigid material (including plastic, steel, stiff
rubber, and the like, or combinations or subcombinations thereof). The clamp should preferably
be sufficiently rigid to hold the portion of catheter body held and parts distal thereof in position
once the catheter body 24 has been clamped in the clamp 20.

As also shown in FIGs. 2-4, a release tab 86 is provided extending across the legs 60 and 64
and opposing the pivot portions 72 and 74 from across the passageway 70. The release tab 86
being an elongated member is adapted to pivot about an axis 88 toward and away from the top
and bottom members 40 and 42 as shown by the arrow Y and is situated to extend between the
legs 60 and 64 to releasably lock the top and bottom members 40 and 42 to each other. In the
llustrated embodiment, the release tab is pivotably mounted in leg 64 of the bottom member 42

to extend generally vertically therefrom.

A profile 90 is provided on a face 92 facing the top and bottom members 40 and 42, each of
which also has a face 94 and 96 with a profile 94 and 96 that corresponds with its respective
portion of the tab profile 90. In that regard, the profile 90 in one embodiment includes a lip 100
that is adapted to catch an upper edge 102 of the top member 40 when the clamp is closed and
also a recess 104 that is adapted to caich a lower edge 106 of the top member 40 when the
clamp is open. In particular, when the clamp 20 is closed, the lip 100 overhangs the upper edge
102 thereby locking the top member 40 to the bottom member 42 (Fig. 4), and when the clamp
20 Is open, the recess 104 maintains the clamp 20 open or at least ajar (Fig. 5). To that end,
the tab 86 is biased by a biasing means, e.g., leaf spring 107, to pivot toward the top and
bottom members 40 and 42, thereby facilitating the engagement of the lip 100 with the upper
edge 102 or the engagement of the recess 104 with the lower edge 106. The lip 100 may have
a catch 108 that catches a recess 109 near the upper edge 102.

5



10

15

20

25

30

35

40

CA 02580508 2007-03-14

WO 2006/031995 PCT/US2005/033059

The release tab 86 also has a flange 110 by which the physician or user can trip the tab 86
open with relative ease to unlock the clamp 20. Moreover, extending laterally beyond the top
member 40 are flanges 112 and 114 (Figs. 3 and 6) by which the user can flick or liit open the

clamp 20 once the tab 86 has been released.

Accordingly, referring to Figs. 1-6, when in use, the clamp 20 may be affixed to the patient's
skin at any location but preferably adjacent any introducer or sheath being used or the portal
into the patient's body. The liner 54 may be removed to expose the adhesive coating 50 and

medical tape 52 may be used to further secure the clamp 20 to the patient's skin.

In order to receive the catheter body 24 (typically but not limited to before the catheter tip 26 and
catheter body 24 enter the patient's body), the clamp is unlocked by means of the tab 86 which
is pivoted away from the members 40 and 42 by the user pushing outwardly on the flange 110.
The catheter body 24 is placed in the passageway 70 and fed into the patient's body (if not
already) and advanced distally until the treatment site is reached. To lock the clamp 20 to the
catheter body 24, the physician presses down on the top member 40 to close the clamp and
moves the release tab 86 inwardly toward the members 40 and 42 until the lip 100 engages the
edge 102 of the top member 40 and the catch 108 catches the recess 109. The compression
exerted by the top and bottom members 40 and 42 securely holds the portion of the catheter
body 24 extending through the passage way 70 which should in turn hold in position at least the
catheter body and tip distal thereof, if not also a portion of the catheter body proximal thereof.
As such, the physician is free to release his or her grip on the catheter body and to move about

the room or perform any other tasks with one or both of his or her hands.

In the event the position catheter tip and/or body needs readjusting or the catheter tip needs to
be moved to a different treatment site in the patient's body, the physician can flick open the
release tab 86 against the bias of the spring 106 and then manipuiate the flanges 110, 112
and/or 114 until the lower edge 106 of the top member 40 rests in the recess 104 of the tab 86
which props the clamp ajar while he/she adjusts the position of the catheter body as needed.
When the appropriate adjustment has been made, the physician can relock the clamp 20 by
flicking open the tab 86 and closing the top member 40 onto the bottom member 42 under the
bias of the spring 82 and again locking the lip 100 of the tab 86 over the edge 102.

It is understood by one of ordinary skill in the art that the members 40 and 42 need not be
stacked one on top of another and that either or both of the members 40 and 42 can be
movable relative to each other and/or the base. In particular, the members 40 and 42 can be
oriented such that the main portions 66 and 68 extend generally upwardly/vertically (as opposed
to generally horizontally) and are both movable between an open position and a closed position,
with the hinge portions 72 and 74 positioned in and/or extending generally upwardly from the

base.



S

10

15

20

25

335

CA 02580508 2007-03-14
WO 2006/0319935 PCT/US2005/033059

In yet another embodiment, a catheter clamp 120 as shown in FIGs. 7-11, has a base 146, an
adhesive coating 150 and a liner 154 which allow the clamp to be affixed to a patient's skin. As
described above, the base 146 may be of any dimension or configuration so long as it enables
the clamp to be securely affixed to the patient by means of the adhesive coating 150 and/or
medical tape 152 (Fig. 7). Fixedly mounted onto an upper surface 144 of the base is a
stationary member 123 which extends generally vertically from the base 146 to a height that is
generally greater than the diameter of a catheter body 124. A contacting surface of the member
123 may be covered with a friction-inducing lining 171 to improve the hold of the clamp on the
catheter body 124.

Opposing the stationery member 123 from across a passageway 170 for the catheter body 124
is a movable member 125 of a similar configuration that is slidable toward and away from the
member 123 along an axis 127 generally perpendicular {o a longitudinal axis of the catheter
body 124 sitting in the clamp. A lining 171 may also cover a contacting surface of the member

123 to impfove the hold of the clamp on the catheter body.

Positioned to act on the movable member 125 is a cam 129 that is pivotable about a pin 131 by
means of a handle or toggle lever 133 that is movable by the user between a closed or lock
position (Figs. 8 and 10) and an open or release position (Figs. 7 and 9) as limited by the stops
135 and 137 extending generally upwardly from the base 146. In the illustrated embodiment,
the cam 129 has a generally triangular cross-section with apex A and a side S, but it is
understood by one of ordinary skill in the art that the cam 129 can be configured differently if
different movement of the member 125 is desired. Depending on the position of the toggle
lever 133, either the apex A is engaged with the member 125 to move it toward the member
123, or the side S faces the member 125 enabling it to move away from the member 123 under
a bias force of a bias means, for example, a coil spring 147 drawing the member 125. ltis
understood by one of ordinary skill in the art that the cavity 141 and the coil 147 can be
arranged in the base 146 such that the coil instead pushes the member 125 away from the
member 123.

B e i b R e Sl I, SR Y - prr—ter el - P - .y i e S,

that extends into the base 146 which is configured with a cavity 141 accessible through an
aperture 143 formed in the upper surface 144. The aperture is configured large enough to
accommodate a connecting portion 145 of the member 125 and permit translational movement
of the member 125 along the axis 127 so as to open (Fig. 10) and close (Fig. 10) the clamp.
The aperture 143 is also configured small enough that the base portion 139 remains in the
cavity 141. The cavity 141 is configured to accommodate the translational movement of the
base portion 139 and also the coil spring 147, to bias the member 125. In the illustrated
embodiment, the connecting portion 145 sits in the aperture 143 such that the base portion

o Sl P e~V Sl A M. . T P A W U e - Qe st P R 1. (g P et A Nyl R -, R Spualt et e -, el gl A iy ' - A AT e AT N e W Pl e V0 W AP VRS~ CEE T WA

~TTAs better shown i FIGs 8-10, the movable member 125 is configured with a base portion 139
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remains in the cavity and the member 125 is urged away from the member 123 by the spring
147,

In use, the clamp 120 may be affixed to the patient's skin at any location but preferably adjacent
any introducer or sheath being used or the portal into the patient's body. The liner 154 may be
removed to expose the adhesive coating 150 and medical tape 152 may be used to further

secure the clamp 120 to the patient's skin.

In order to receive the catheter body 124 (typically but not limited to before the catheter tip 26
and catheter body 124 enter the patient's body), the clamp is opened by the user by means of
the toggle lever 133 which is pivoted by the user from the stop 135 to the stop 133. The cam
129 in turn is rotated such that the apex A rotates away from the member 125 and the side S
allows the member 125 to open under the bias of the spring 147. The catheter body 124 is
placed in the passageway 170 and fed into the patient's body (if not already) and advanced
distally until the treatment site is reached. To lock the clamp 120 to the catheter body 124, the
physician moves the toggle lever 133 from the stop 137 to the stop 135 which rotates the apex
A of the cam 129 back into contact with the member 125 and moves the member 125 toward
the member 123. This movement compresses the catheter body in the passageway 170
between the members 123 and 125 and results in a secure hold by the clamp 120 of the portion
of the catheter body 124 extending through the passage way 70 which should in turn hold in
position at least the catheter body and tip distal thereof, if not also a portion of the catheter body
proximal thereof. As such, the physician is free to release his or her grip on the catheter body
and to move about the room or perform any other tasks with one or both of his or her hands.

In the event the position catheter tip and/or body needs readjusting or the catheter tip needs to
be moved to a different treatment site in the patient's body, the physician rotates the toggle
lever 133 from the stop 135 to the stop 137 which enables him to adjust the position of the
catheter body as needed. When the appropriate adjustment has been made, the physician can
relock the clamp 120 by returning the toggle lever 133 from the stop 137 to the stop 135.

It is understood by one of ordinary skill in the art that either or both of the members 40 and 42

can be movable relative to each other and/or the base.

The preceding description has been presented with reference to presently preferred
embodiments of the invention. Workers skilled in the art and technology to which this invention
pertains will appreciate that alterations and changes in the described structure may be practiced
without meaningfully departing from the principal, spirit and scope of this invention.

Accordingly, the foregoing description should not be read as pertaining only to the precise
structures described and illustrated in the accompanying drawings, but rather should be read
consistent with and as support to the following claims which are to have their fullest and fair

SCope.
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The embodiments of the invention in which an exclusive property or privilege
Is claimed are defined as follows:

1. A catheter clamp for use with a catheter positionable in a patient, the catheter
having a catheter body, the clamp comprising:

a base adapted to be removably adhered to the patient's skin;

two clamp members supported on the base rand defining a region
therebetween to receive the catheter body, the clamp members adapted to move
between an open position and a closed position; and

locking means for releasably locking said clamp members 1n said closed
position to hold the catheter body in a generally fixed position relative to said clamp;
wherein

the locking means is adapted to pivot about an axis toward and away from the
two clamp members and the catheter clamp further comprises a bias means for biasing

the locking means toward the two clamp members.

2. The catheter clamp of claim 1, further comprising a second bias member biasing at

least one of said clamp members toward the closed position.

3. The catheter clamp of claim 1, wherein the locking means include a tab movable

between a release position and a locking position.

4. The catheter clamp of claim 1, wherein the locking means include a tab extending

between said clamp members.
5. The catheter clamp of claim 1, wherein the clamp members are U shaped.

6. The catheter clamp of claim 1, wherein the clamp members are C shaped.

7. The catheter clamp of claim 4, wherein the tab is configured to prop open a clamp

member.

8. The catheter clamp of claim 1, wherein the clamp member are arranged generally

one on top of the other.
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9. The catheter clamp according to claim 1, wherein the locking means 1s an
elongated release tab extending between the two clamp members and configured to

releasably lock the catheter body between the clamp members.

10. The clamp of claim 9, wherein the two clamp members are pivotably coupled to

each other.

11. The clamp of claim 10, wherein the tab is pivotably attached on one ot the clamp

members.

12. The clamp of claim 11, wherein the tab has a profile configured to prop open the

clamp members.

13. The clamp of claim 12, further comprising a second bias member to bias the

clamp members toward the open position.

10
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FIG. 2




CA 02580508 2007-03-14

PCT/US2005/033059

WO 2006/031995

3/5




CA 02580508 2007-03-14

WO 2006/031995 PCT/US2005/033059
4/5
FIG.7 |
| TN 124 133 152
152 146 123 129
| il 125
| g 137
127 |
. , 135
QL* —
| I | o
| |
147

127

r“---w-‘-~




CA 02580508 2007-03-14

WO 2006/031995 PCT/US2005/033059
5/5

4 Vi a 9

o / p . p , i \ & ) y . |

. £ 4 v ’_,- A : f A ) f y # A 7 ‘m 7 - y - y I y
L L L L L S 7T ”””m’./ yd

|
150=" /) |1 145 139 141

oy
) 147

%
i" A
Z

d

AN

NN NN

146

125

145

159



N\
AN
A\
AN\
A\
A\
AR

/
/77
/77
/7
/77
/17
///
///

54




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - abstract drawing

