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IV CLAMP WITH MEMBRANE DRESSING
BACKGROUND OF THE INVENTION

The present invention relates in general to a clamp
for holding an article and more particularly to a medical
clamp for holding a tube or IV needle to a patient’s body.

It is often necessary to clamp external and mes-
entery tubes and lines to a medical patient’s body. The
types of tubes that are involved in medical applications
include, for example, feeding tubes, naso-gastric tubes,
chest tubes, foley catheter as well as condom catheter

- tubes, dialysis tubes, endotracheal tubes, pressure moni-
toring devices, angiocath and heparin lock set tubes, as
well as other tubes and lines used to introduce fluids into
the body intravenously or to introduce oxygen into the

mouth or nose of a patient.

It is important that a tube clamp holds the tube or
line firmly. Any movement of the tubes or lines may cause
discomfort to the patient. It is often necessary to remove
the tube and replace it with another or to adjust the posi-
tion of the tube or line. Therefore, it is desirable that
the clamp be releasable so that the tube or line may be
unclamped and reclamped without removing or replacing the

entire clamp structure.

U.S. Patent 3,826,254 discloses a clamp comprising
an adhesive pad which folds back over itself to adhere a

tube.

U.S. Patent 4,165,748 discloses a tube clamp formed
in one piece and adhered to a patient’s body and having a
center portion which folds around and clamps the tube by

adhering to itself.
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U.S. Patent 4,333,468 discloses a clamp having a

base having two raised portions to form between them a
transverse groove. A tube is accepted to lie in the groove
and a flap permanently affixed to the base at one end is
extendable over the tube. A pPressure sensitive adhesive

_ covers the raised portions and the groove of the base as
well as the flap underside. The flap is pressed onto the
raised portions and the tube to adhere and clamp the tube
in the'groove.

Each of the foregoing clamps suffers from the dis-
advantage that a slight rotation or translation of the tube
tends to break the adhesive bond. Thus, secure holding of
the tube is not effected.

U.S. Patent No. 3,834,380 discloses a clamp includ-
ing a slit tube which receives a rod-like article and is
‘kept closed by a flap attached to the tube at one end and
secured at the other end. The tube is flexible and may be
resilient. However, this device is unduly bulky and may
cause discomfort to the patient. Moreover, the device
tends to lift the clamp tape off of the patient which
causes further discomfort. This device also is insuffi-
ciently flexible for use in areas of the body where move-
ment is likely and flexibility is desired. Such areas
include the head and joint areas. This inflexibility may
result in a tube being held in a wrong position. Further,
this device depends on friction for holding a tube, and is
therefore dependent upon the surface properties of the
article or tube to be held to effect such a friction bond.
If the surface of the article to be held is "slippery"
relative to the material of the slit tube, the holding



WO 90/06786 PCT/US89/05507

effect will be poor. A final disadvantage of this device
is that only a small range of sizes of tubes may be held

for a given slit tube size.

Haerr, U.S. Patent No. 4,122,857 discloses a sub-
stantially rectangular pad made of soft, strong, flexible,
foam material provided with a secure flap by which an
article such as a catheter tube or the like may be anchored
to the pad which, in turn, is adapted to be adhesively af-
fixed to the skin of the patient.
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SUMMARY OF THE INVENTION

The present invention alleviates to a great extent
the disadvantages of prior devices by providing a first
‘clamp for holding an article to an object including a base
meéns for adhering the clamp to the object, a flap, secur-
ing means for securing a flap to the base means with the
article positioned therebetween, and resilient pad means
having an adhesive surface for contacting the article. 1In
one aspect of the invention, the securing means includes a
first holding means for holding a first portion of the flap
and a second holding means for holding a second portion of
the flap. The second holding means is spaced along the
flap from the first holding means a sufficient distance for
the article to lie between them. The resilient pad means
is. deformable such that slight rotational or translational
movement will deform the pad rather than break the adhesive
bond between the pad and the article. A second clamp is
also provided for holding a tube connected to the object
firmly in place relative to the first clamp.

In another aspect of the invention, the base means
has a base window formed therein for positioning the clamp
on the patient with the IV puncture positioned to be viewed
through the window.

It is an object of the present invention to provide-
a clamp for holding an article.

It is a further object of the present invention to
provide a clamp having a resilient adhesive pad in contact
with the held article to inhibit the breaking of the adhe-
sive bond as a result of rotational or translational
movement of the article. '
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It is another object of the invention to provide a
medical clamp to releasably hold a tube or line and to al-
low removal of the tube or line and repositioning of the
tube or line without removal of the clamp from the

patient’s body.

It is yet another object of the invention to pro-
vide a medical clamp yielding the foregoing advantages and
that effectively holds a tube against transverse and

rotational movement.

It is still another object of the present invention
to provide a medical clamp yielding the foregoing advan-
tages and that is simply and economically constructed.

It is still further object of the present invention
to provide a medical clamp yielding the foregoing advan-
tages and that can clamp a variety of sizes of tubes
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a preferred embodiment of
a clamp according to the present invention.

FIG. 2 is a view taken along section line II-II of
FIG. 1.

FIG. 3 is a view taken along Section line III-III
of FIG. 1.

FIG. 4 is a view like FIG. 1 illustrating an alter-
nate arrangement for clamping a needle and tube.

FIG. 5 is a view.taken along section line V-V of
FIG. 4. '

FIG. 6 is a plan view of an alternate embodiment of
a clamp according to the present invention.

FIG. 7 is a pian view of an alternate embodiment of
a clamp according to the present invention. '
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DETAITED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As referred to herein, the inner surfaces of vari-
ous component parts of the preferred embodiments of the
present invention are those surfaces oriented towards the
object to which the clamp is adhered. Similarly, the outer
surfaces of the various component parts of the preferred
embodiment are those surfaces oriented away from such
object. Such object may be any object but for medical
clamps will most likely be the patient’s skin, the
patient’s clothing, bandages, casts or the like.

Referring now to FIGS. 1 through 5, therein is
shown a medical clamp, generally designated by reference
numeral 10, according to a preferred embodiment of the
present invention. 1In the preferred embodiment, the clamp
10 is particularly suitable for holding an IV tube 22 to
the skin of a medical patient. The base means for adhering
clamp 10 to the patient includes a base 12 that is prefer-
ably composed of an adhesive, stretchable, polymer material
such as is marketed by Conmed Corporation under the regis-
tered trademark "MACROLYTE", or an adhesive, stretchable,
hypoallergenic foam material marketed by 3M Company under
the registered trademark "MICROFOAM" or medical grade tape
such as 3M-1527L marketed by 3M Company under the regis-
tered trademark "Transpore". Base 12 is coated on its
inner surface 24, with a medical grade adhesive, preferably
a hypoallergenic synthetic acrylic pressure sensitive
adhesive. A protective liner 25 is provided to extend over
and protect the inner surface 24 and membrane 15 until the
clamp is used. The base 12 includes window frame portion
13 forming a window opening 17. A sterile, breathable,
clear, waterproof, membrane 15 extends over the window
opening 17 and overlaps and is adhered to the window frame

13 on its inner surface 24 as shown in FIG. 3. A membrane
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dressing marketed by 3M Company under the trademark
"TEGADERM" or a transparent dressing marketed by Johnson &
Johnson, Inc. under the trademark "BIOCLUSIVE" are suitable
to use for the membrane 15. The use of a membrane 15 with
the window frame 13 seals and protects the skin puncture 90
by the needle 91, which extends through the membrane 15 at -
puncture hole 18. The arch 13 of clamp 10 is wider near
flap 20 to give arch 13 structure that is less inclined to
be pulled away from the skin.

As shown in FIG. 1, the flap 20 extends outside the
needle 91 and is secured both to the base 12 and to various
looped portions of the tube 22 by securing means. In the
first preferred embodiment, the securing means includes a
hook and loop fastening material 32 and 30 (see FIG. 2) as
described in more detail below. The flap 20 includes a
hook base fabric into which is woven hooks 32 of the secur-
ing means.

The loop pad 14 is composed of a loop material that
includes a loop fabric 30 which is woven into a base fabric
(not shown). The pad 14 is adhered to the base 12 by medi-
cal grade adhesive. The loop pad 14 is adépted to mate
with a hook pad (FIG. 2) to secure the flap 20 to the base
12. The tube 22 extends along the resilient adhesive pads
18 and 19 (see FIG. 2) and is looped through adhesive pads
19, 168, 178 and between the flap 20 and the base 12.

The hook and loop materials are available from 3M
VCompany under the registered trademark "Scotchmate".
Resilient adhesive padsrls, 68 and 78 (see FIG. 2) are
formed by applying a hot melt adhesive to the loop fabric
30 such that the applied adhesive extends up slightly above
the top of the'loops. Resilient pads 19, 69 and 79

(FIG. 2) are formed by applying a hot melt adhesive to the
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hook fabric 32 such that the applied adhesive also extends
up slightly above the hooks. When the hot melt adhesive
cools and cures, it forms a resilient pad with an adhering
outer surface. A resilient adhesive pad 88 is provided on
the inside surface 24 of base 12 for use as described below
with respect to FIG. 4. Liners 119 (see FIG. 5), 169, 179 .
and 189 are provided to protect the resilient pads prior to
use. Medical grade hot melt adhesives suitable for this
purpose include numbers DD5800, DD5900, DD5914 available
from H. Fuller Adhesive Company. Preferably, the applied
hot melt adhesive, when set up, or cured, will extend about
one sixteenth of an inch above the loop or hook material

surface.

The medical clamp 10 further includes a second tube
securement clamp 40. The clamp is formed from a separate
piece of material that is adhered to the window frame 13 by
an adhesive layer formed on the inside surface of the clamp
(not shown). The second clamp includes a hook portion 44,
loop portion 46, and a central portion 42 defined between
the hook 44 and loop 46 portions. The inside surface below
portions 44 and half of portion 42 adjacent hook portion 44
does not include an adhesive layer. As a result, the hook
portion 44 and part of the center portion 42 may easily
fold over the remaining half of the central portion'42 and
loop portion 46 and thus mate to the hook and loop portions

44, 46.

The second clamp 40 operates to hold the tube 22
longitudinally across central portion 42 without using a
separate piece of medical tape. All that is required is
for the hook portion 44 to be folded over the tube 22 such
that the hook 44 contacts loop base 46 (see FIG. 4). Ac-
cordingly, the tube is flexibly held in central portion 42
so that stress, pulls or sudden jerks on the tube will not
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move the needle 91 as a result of the combined holding of
first clamp 20 and second clamp 40. When the IV needle is
being removed, adjuéted or inserted, the second clamp 40
ensures that accidents will be avoided. The flap is con-
structed of a hypoallergenic foam layer (described above).
One end of the foam layer is locatedrbelow loop portion 46,
and has an adhesive layer for attaching to the window frame
13. The hook and loop pads are attached to the foam by
means of an adhesive layer.

The material of central portion 42 can also include
a hot melt adhesive strip 48, that is formed longitudinally
along the central portion 42 to one side of fold line 49.
When the tube 22 is thus placed across central portion 42,
it contacts adhesive strlp 48 in-’ order to flexibly secure
tube 22 to the second clamp 40.

- In the preferred embodiment, the loop materia® has
been provided to face outwards because the loop material is
typically softer than the hook material and will not dis-

‘comfort the patient if her skin should rub against it.

It has been found that the utilization of a resil-
ient adhesive pad in contact with an IV needle structure
provides a secure means for holding the tube 22 or other
structure against rotational or translational movement.
This may be because in use the resilient material tends to
deform and twist through its thickness and move with the
tube when the tube is urged to rotate slightly or to trans-
late slightly. Because the resilient material deforms, the
bond of the adhesive with the tube is stressed to a lesser
degree and is less likely to be broken. - Significant defor-
mation must occur before the resilient material will resist
further deformation with such a force that the adhesive
bond between the'pad and the tube is broken. Accordingly,
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significant movement of the tube is possible prior to the

breaking of the adhesive bond.

Conversely, in prior clamps where no resilient
adhesive pads are provided, any rotational or translational
movement of the tube, with respect to the clamp adhesive
surfaces may be caused by bumping the tube and may likely
result in breaking the adhesive bond holding the tube. The
adhesive surface of clamps formed of a continuous foam
material covered with an adhesive layer tends to pull away
from and separate from the tube or IV clamp due to the
stretching of the adhesive surface.

Refer now to FIGS. 4 and 5 there being shown clamp
10 used in a different manner. In FIGS. 4 and 5, clamp 10
is folding an IV 170 between the base and the skin of the
patient. The needle 191 of the IV 170 extends under the
clear membrane 15 to puncture the flesh at puncture 90.
The IV needle 91 is inserted into a self sealing type IV
needle 170. Tube 22 is held by adhesive pads 168, 178, of
the base and 69 and 79'(FIG. 5) of the clamp 20, respec-
tively. Moreover, the tube 22 is secured by the second
clamp 40 which is shown in it’s folded over position such
that the loop portion 46 contacts hook portion 44. The
tube is held by adhesive strip 48 located along one side of
the fold line 49. IV 170 is held by resilient adhesive pad
88 (see FIG. 2) from which protective liner 189 (FIG. 2)
has been removed. The tube 22 is looped around to lie over
and between the resilient adhesive pads as well as within
the second clamp 40 in the same manner as shown in FIG. 1
so as to provide further resilient holding of the tube and
to decrease the likelihood of the IV 170 being moved upon
inadvertent jostling of the tube 22. As a result of the
additional holding of tube 22 by the pads 68, 78, 69 and 79
of the first clamp 20 and pad 48 of the second clamp 40,
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the adhesive pad 88 may alternateiy be dispensed with so
that the adhesive surface 24 of the base 12 extends over
and contacts the IV 170. Liners 118 and 119 "(FIG. 5) are -
shown in place, protecting resilient adhesive pads 18 and
19 when not in use.

Refer now to FIG. 6 there being shown an alternate
embodiment of the present invention, generally designated
by reference numeral 110, particularly adapted for use with
so called hepburn type locks for catheter needles. These
locks are used when an intravenous needle is left in place
over an extended time. These locks are also used in lines
that are under increased pressure such as arterial lines.
The locks act to provide a coupling for removably attaching
various other needles and/or tubes for supplying medica-
tion, nourishment and the like. These locks may require
access to locking mechanisms for operating the devices
between open and closed positions and/or, these locks may
be self sealing when the needle is removed.

Clamp 110 includes a base 112 having an adhesive
lower surface protected with a liner which is removable for
attaching the clamp 110 to the patient via base 112. The
base substrate material has hook material 232 woven into
it. Flap 120, which is adhered to the edge 113 of the base
112, includes loop material 230 woven into it. A clear
membrane 115 similar in construction to membrane 15 dis-
cussed above, extends over window opening 117 forming in
base 112 and over puncture 273 caused by the IV needle 270.
Resilient adhesive pads 268 and 278, made of a hot melt
adhesive, lie adjacent window opening 117. A second clamp
130 simiiar in construction to clamp 40 discussed in
FIG. 2, secures tube 122 when a hook portion 134 located on
the flap of clamp 130 is folded over to secure with loop
portion 136. Tube 122 is thus positioned on pads 268 and
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278 on an adhesive pad on second clamp 130, as well as on
an adhesive pad 218 (see dotted lines) in order to provide
increased support and isolation for the tube 122 and to

protect the IV 270 from movement.

Slot 260 allows access to the actuator of a hepburn
lock IV 270 if present. The resilient adhesive pad 218
(also composed of hot melt adhesive) is also present for
holding the IV 270. Note that the loop material 230
engages the hook material 232 for holding the clamp shut.
The resilient adhesive pad 218 thus functions to allow some
movement of the IV 270 relative to the clamp through the
twisting motion of the pad through its thickness. This
results in increased comfort to the patient.

Refer now to FIG. 7 there being shown a clamp 210
showing an alternate embodiment of the present invention.
In this embodiment the clamp 210 is suitable for holding an
IV tube 222 to the skin of a patient. The arrangement and
materials of clamp 210 is identical to the clamp 10 shown
in FIG. 1 with the exception of second clamp 230.

The second clamp 230 consists of a base 236 made of
a loop fabric woven into a base fabric having an adhesive
inside surface (not shown). A flap 234 includes a hook
portion which is adapted to mate with the loop pad base 236
in order to secure tube 222 to the base 212. Accordingly,
the second clamp 230 provides a securing means for holding
tube 222 in place against inadvertent jostling of the tube.
The inclusion of a separate flap 234 rather than a fold-
over flap results in reducing movement or pulling of base
212 when the flap 234 is separated from the loop pad base
236. Alternately, a hot melt adhesive layer 238 can be
provided in the center of the loop pad base 236 in the same

manner as described above.
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In the preferred embodiments of the invention, a
medical grade adhesive and a hook and loop material is pro-
vided to secure the flap to the base. However the present
invention is not limited thereto, and other securing means

may be used. For example hook material may be used in con--

junction with a foam and fabric material. This is some-
times preferable if a somewhat lower holding force is
required between the flap and the base. Moreover, the
fabric and foam material may be more breathable and
stretchable than a plastic base material and allow greater
air transfer through the clamp to the patient’s skin when
used thereon. '

Also, the clamp, as described in the preferred
embodiments, is shown in a hospital setting, although as
already pointed out, the clamps may be used in other set-
tings, medical, medical related and non-medical, for hold-
ing articles to objects.

[
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WE CLATM:
1. A clamp for holding an IV device to a patient
comprising:

first clamp means having base means for adher-
ing the clamp to the patient, said base means having a base
window formed therein for positioning the clamp on the
patient with the IV puncture point under the base window,
having a slot formed therein for allowing access to the IV
device, having resilient adhesive pad means for holding the
IV clamp and for holding the IV tube;

a flap for covering the tube or the IV clamp;

securing means for securing said flap to said

base means; and

second clamp means having a first securing
means and a second securing means for holding a tube of
said IV device to said first clamp means. 2. A clamp for

holding an IV device, comprising:

base means having an arch portion defining a

window opening;

membrane means covering said window opening
and having a slot for allowing a needle for said IV device
to puncture a patient’s skin at a point located under said

nmembrane means;
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flap means for covering a tube for said IV

device;

securing means for securing said flap means to
said base means; and

tube clamp means attached to said base means
for holding said IV tube such that said IV device will not
move when stress is applied to said IV tube.

2. The clamp of claim 2, wherein said base means
has an adhesive inner surface for adhering said clamp to
such skin of a medical patient.

3. ., The clamp of claim 3, wherein said membrane
means has an outside surface which partially overlaps with
said adhesive inner surface of said base means.

4, The clamp of claim 2, wherein said base means
is made from a stretchable polymer material.

5. The clamp of claim 2, wherein said base means
is made from an adhesive, stretchable hypoallergenic foam

material.

6. The clamp of claim 2, wherein said base means

further comprises an arch portion which borders said window -

opening.

7. The clamp of claim 7, wherein said arch por-
tion is wider toward said flap means in order that said

base means is less inclined to pull away from such skin.

m
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8. The clamp of claim 2, wherein said membrane
means is made from a sterile, breathable clear waterproof

material.

9. The clamp of claim 2, further comprising a
protective liner which extends over inner surfaces of said
base means and said membrane means in order to protect said

clamp when not in use.

10. The clamp of claim 2, wherein said securing
means comprises a hook material and a loop fastening mate-

rial.

11. The clamp of claim 11, further comprising an
adhesive pad means which is applied to each of said hook
and loop fastening materials such that said adhesive pad
means extends up slightly above the top of said securing

means.

12. The clamp of claim 12, wherein said adhesive
pad means extends one sixteenth inch above the top of each
of said hook and loop materials.

13. The clamp of claim 13, wherein said adhesive
pad means is substantially resilient such that rotational
and translational movement of said IV tube is hampered and
said adhesive pad means deforms and twists through its
thickness such that significant deformation of said clamp
must occur before a bond between said IV device and said

adhesive pad means is broken.

14. The clamp of claim 14, wherein said adhesive
pad means is protected by a liner in order to cover said

adhesive pad means when not in use.
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15. The clamp of claim 2, further comprising self-
'sealing needle means located between said flap means and
said base means wherein said IV needle is inserted into one
end of said self-sealing needle means and an opposite end
of said self-sealing needle means is inserted through said
membrane into such skin of a medical patient.

16. The clamp of claim 16, wherein said base means
and said flap means each have three mutually aligned resil-
ient adhesive pads to provide resilient holding to said
self-sealing needle means and a portion of said IV tube in
order that said IV tube is looped around said clamp and
reduces movement of said IV device when stress is applied
to said IV tube.

17. The clamp of claim 2, wherein said flap means
is adapted to cover an entire outside surface of said base
means.

18. The clamp of claim 7, wherein said tube clamp
means is attached to said arch portion at a point above
said window opening.

19. The clamp of claim 19, wherein said tube clamp

means further comprises:

tube clamp base means for adhering to said
arch portion;

tube clamp flap means for covering said IV
tube;

tube clamp securing means for securing said
tube clamp flap means to said tube clamp base means; and

iz}

»
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tube ¢lamp'resilient pad means adhered to said
tube clamp base means and having an adhesive surface for

contacting said IV tube.

20. The clamp of claim 20, wherein said tube clamp
flap means has a first end formed integrally with said tube
clamp base means and a second end which is releasably
secured to said tube clamp base means by said tube clamp

securing means.

21. The clamp of claim 20, wherein said tube clamp
securing means comprises hook and loop material formed on

mutually aligned surfaces of said tube clamp base means and

said tube clamp flap means.

22. The clamp of claim 20, wherein each end of
said tube clamp flap means is releasably secured to said

tube clamp base means.
23. A clamp for holding an IV device comprising:

base means having an adhesive inner surface

and defining a window opening;

membrane means extending over said window
opening in order to form a sterile, breathable, clear

waterproof covering for said window opening:;

flap means releasably secured to said base

means;

resilient pad means attached to said base
means and flap means wherein said flap means covers a tube
and a needle of said IV device and holds said IV tube and

said IV needle against rotation or translational movement
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as said resilient pad means tends to deform and twist

)

through its thickness; and

tube clamp means adhered to said base means
for holding a portion of said IV tube to said base means.

24. A clamp for holding an IV device to an object,
comprising:

base means having a window opening for adher-
ing said clamp to such object;

a membrane covering said window;
a flap:;

securing means for securing said flap to said
" base means with an IV tube positioned therebetween;

resilient pad means adhered to said flap and
having an adhesive surface for contacting said positioned
article such that an IV needle attached to said IV tube is
inserted through said membrane and into such object; and

tube clamp means for holding a portion of said
IV tube to said clamp.

(]
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