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(57) Abstract

A fixation device (10) for fixating a catheter
(32) relative to a skin surface part of a person.
The fixation device comprises a pad element (24)
to be arranged adjacent to the perforation site and
defining a convex marginal surface having a radius
of curvature of at least one order of magnitude
larger than the outer diameter of the catheter.
The marginal surface provides a support surface
in relation to the catheter positioned in facial
contact therewith for arranging the catheter in a
loop and turning the catheter from an orientation
substantially perpendicularly relative to the skin
surface part to an orientation substantially parallel
with the skin surface part and for preventing the
catheter from sliding along the marginal surface.
The fixation device further comprises a cover foil
(12), an adhesive material applied to the first
surface of the cover foil, and a connecting foil
(14), for fixating the catheter.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG

BR
BY
CA
CF

CG
CH
CI

cM
CN
Ccu
CzZ
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Italy

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
UZ
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

35

WO 98/15312 PCT/DK97/00404

A fixation device for fixating a catheter relative to a skin surface
part of a person.

The present invention relates to a device for fixating an epidural

catheter or a similar drainage catheter to a skin surface part of a
patient or person.

The present invention generally relates to the technique of applying and
fixating a catheter, such as an epidural catheter, relative to a skin
surface part of a patient or person, and more precisely a device for

fixating such a catheter relative to a skin surface part of a patient or
person.

It is a well-known technique to enter a catheter through the skin of a
patient or person, e.g. after a surgical operation.

In certain applications, tiny catheters are to be used which have to be
applied to e.g. the back of the person or patient. The size of the
catheter itself makes the catheter extremely susceptible to blockings in
case the catheter is not properly mounted and in case the patient or
person lies on the catheter. The small size of the catheter, e.g. of an
epidural catheter also renders it highly likely that the catheter is
withdrawn from its intentional position as the patient or person shifts
his or her position sitting or lying in the bed or is moved to and from
a bed, a chair or moves around as the catheter is very easily caught by

the patient or person or caught by a person helping the patient or
person.

Furthermore, the technique of applying and fixating a catheter, in
particular an epidural catheter, is a complex and time-consuming
operation which requires skill and which further often turns out to be

inadequate and inappropriate as the epidural catheter is easily pulled
out and removed from its intentional position.

Various devices for fixating a catheter have recently been developed as
disclosed in eg. GB patent No. 2,115,290, US patent No. 4,419,094, US
patent No. 4,645,492, US patent No. 5,282,791, US patent No. 5,370,627,
US patent No. 5,372,589, WO 91/07204, WO 91/17738, WO 95/33508, W0
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93/25264 and WO 93/17738. Reference is made to the above patents and

patent applications, and the above US patents are hereby incorporated in
the present specification by reference.

The above-mentioned U.S. Patent No. 5,372,589 discloses a transparent
self-adhesive fiim dressing with a special aerating fenestra, which
substantially covers and secures an intravenous catheter to the skin of
the patient, for visual inspection, without encouraging growth of
bacteria. Although the above-mentioned film dressing is advantageous
from the point of view of its extremely simple construction, it can only
be used in connection with catheters for percutaneous intubations, which
catheters are introduced practically tangentially to the patient’s skin,
and not in connection with catheters which are introduced
perpendicularly to the patient’s skin, such as epidural catheters.
Application of the self-adhesive fiim dressing according to U.S. Patent
No. 5,372,589 1in connection with an epidural catheter would cause the
epidural catheter to bend brusquely at the exit from the puncture point,
provoking thus a constriction of the catheter flow channel and impeding

an uninterrupted epidural collection and would not prevent the epidural
catheter from being puiled out from the position.

The above mentioned published international patent application,
publication No. WO 93/25264 discloses a device for fixating a drainage
tube, and a drainage tube assembly introduced perpendicuiarly to the
patient’s skin, which device comprises a support component including a
flange part and a tubular part which are integrally connected through a
conical part. The tubular part has a through-going passage for receiving
the drainage tube, and the flange part has a surface part to be arranged
in surface contact with the skin surface part of the patient. The device
also comprises a locking component for Tocking the drainage tube
relative to the tubular part of the support component. The particular
assembly of the flange part, the conical part and the tubular part
eliminates the risk that the drainage tube may bend at the entrance of
the patient’s skin and the risk of creation of kinks in the drainage
tube. However, the device according to publication No. WO 93/25264 has
appreciable dimensions in all three coordinates, making it uncomfortablie
for the patient if he/she will make a move and squeeze the tube assembly
between his/her skin and the bed, at the same time provoking also the



10

15

20

25

30

35

WO 98/15312 PCT/DK97/00404

interruption of flow in the tube or even the breaking thereof.

Consequently, none of the existing types of fixation devices have been
found to meet the requirement of being able to ensure a reliable
fixation of a catheter, in particular an epidural catheter, inserted
substantially perpendicularly relative to the patient’s skin.

An object of the present invention is to provide a device for fixating
an epidural catheter or similar catheter, which device eliminates the
risk that the catheter may bend abruptly at the perforation site in the
patient’s skin or create kinks, and further prevent the catheter from
being pulled out in case the catheter is unintentionally squeezed,
pressed or in any other way removed from a resting position.

A particular advantage of the device according to the present invention
resides in that a single unitary structure is provided which renders it
possible, in a single and easily performable operation, to accomplish a
secure fixation of the epidural catheter and also make the catheter and

the catheter flow less sensitive to the patient’s moves or to external
pull, squeeze, press or jerk factors.

A particular feature of the device according to the present invention is
the provision of a pad which by its curved shape ensures that the
epidural catheter by bending over said pad and following the outer
contour thereof will form a loop with the same large radius of curvature
as the above-mentioned pad, and by its thickness and softness ensures
that the epidural catheter will not bend abruptly when exiting the
puncture point in the patient’s skin.

A further particular feature of the device according to the present
invention lies in that the device according to the present invention
constitutes a disposable unitary structure which has been presterilized

and is applied in a simple manner as a plaster structure to the
patient’s skin.

The above object, the above advantage and the above features together
with numerous other objects, advantages and features which will be
evident from the description below are obtained by means of a device for
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fixating an epidural catheter to the skin surface part of a patient,
comprising in accordance with the present invention:

a pad element to be arranged adjacent to the perforation site and
defining a convex marginal surface having a radius of curvature of at
least one order of magnitude larger than the outer diameter of the
catheter, the marginal surface providing a support surface in relation
to the catheter positioned in facial contact therewith for arranging the
catheter in a loop and turning the catheter from an orientation
substantially perpendiculariy relative to the skin surface part to an
orientation substantially parallelly with the skin surface part and for
preventing the catheter from sliding along the marginal surface,

a cover foil of a foil material having opposite first and second
surfaces and defining a first end,

an adhesive material applied to the first surface of the cover
foil, and

a connecting foil being connected to the cover foil at the first
end thereof and constituting an extension thereof, the pad element being
connected to and supported by the connecting foil, the connecting foil
defining a transition area between the supporting element and the cover
foil, a folding line being defined within the transition area, the cover
foil being foldable onto the pad element along the folding line for
arranging the first surface of the cover foil facing towards the pad
element for adhering to the skin surface part, for fixating the catheter
relative to the pad element and for covering the perforation site.

The pad element of the fixation device according to the present
invention constitutes an element which serves the dual purpose of
turning the catheter from an orientation substantially perpendicularly
relative to the skin surface part to an orientation substantially
parallelly with the skin surface part and supporting the catheter in a
Toop preventing the catheter from sliding along the marginal surface
defined by the pad element and consequently preventing the catheter from
being pulled out or otherwise removed from its intentional position
extending through the skin of the person through the perforation site.

The fixation device according to the present invention basically
comprises three main components viz. the pad element characteristic of
the present invention and serving the above described dual purpose, the
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cover foil and the connecting foil. The cover foil and the connecting
foil may according to alternative embodiments of the fixation device
according to the present invention be constituted by separate components
as the connecting foil may be constituted by a separate foil component
or alternatively, the cover foil and the connecting foil may be
constituted by a unitary structure as the connecting foil is integral

with the cover foil and may be constituted by a single foil or sheet
element.

The terms foil and sheet are in the present context to be considered
synonymous and are to be considered generic expressions or terms
defining a geometric element which has opposite surfaces of fairly large
dimensions as compared to the overall thickness of the element in
question. The terms foil and sheet are by no means to be construed
limited to specific materials and interpretations in relation to e.q.
plastic materials, however are to be understood covering plastic foils

or sheets and equivalent elements serving the same purpose as plastic
foils or sheets.

The adhesion of the cover sheet to the skin surface part of the person
in question may be established through configurating the pad element and
the cover foil so as to allow the cover foil to cover the pad element
and at the same time adhere to the skin surface part. According to the
presently preferred embodiment of the fixation device according to the
present invention, the pad element defines a pad area and the first
surface of the cover foil defines an area substantially exceeding the
pad area. Consequently, in accordance with the above described preferred
embodiment of the fixation device according to the present invention,
the cover sheet readily adheres to the skin surface part of the person
in question as the cover sheet is applied covering the pad element. It
is to be understood that the cover sheet preferably includes a compiete
adhesive covering at its first surface allowing the cover sheet to

adhere in facial contact to the pad element and also adhere to the skin
surface part of the person in question.

The connecting foil may in accordance with a first embodiment of the
device according to the present invention be provided with an adhesive
covering at a surface thereof coextensive with the surface of the cover
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foil serving the purpose of adhering to the adhesive of the cover foil
as the cover foil is folded onto the connecting foil. Additionally or
alternatively, the connecting foil is preferably provided with an
adhesive covering at a surface thereof opposite to the first surface of
the cover foil and consequently serving the purpose of causing the
connecting foil to adhere to the skin surface part of the patient or
person prior to the folding of the cover onto the pad element and the
connecting foil and at least temporarily fixating the device according

to the present invention in its intentional position at the perforation
site.

The adhesive covering of the connecting foil at the surface thereof
coextensive with the surface of the cover foil also serves the purpose
of at least temporarily fixating the catheter relative to the connecting
foil as the catheter is arranged in the above described loop and in
contact with the adhesive covering of the connecting foil.

For further improving the fixation of the catheter relative to the skin
surface part of the patient or person, the connecting foil according to
the above described preferred embodiment of the device according to the

present invention preferabiy has an extension serving the purpose of
covering and adhering to the catheter.

Dependent on the configuration of the pad element characteristic of the
present invention and also the provision of an adhesive covering at a
surface of the connecting foil coextensive with the surface of the cover
foil, the pad element may be provided with an adhesive covering at the
convex marginal surface for causing the catheter in the above described
Toop to adhere to the pad element. Additionally or alternatively, the
pad element may be provided with an adhesive surface covering for

adhering to the cover foil as the cover foil is folded onto the pad
element.

The device according to the present invention preferably comprises an
extension of the connecting foil for covering and adhering to the
catheter for improving the fixation of the catheter relative to the skin
surface part. Furthermore or alternatively, the connecting foil may be
provided with a fixation support adjacent the pad element for attaching
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the catheter to the skin surface part of the patient or person.

For improving the main purpose of preventing that the catheter is bent
abruptly or blocked, the pad element may be provided with one or more
notches for receiving and fixating the catheter relative to the pad

element and consequently supporting and properly securing the catheter
relative to the pad element.

In order to allow visual inspection of the perforation site and also
allow visual inspection of the arrangement of the catheter relative to
the device according to the present invention and consequently relatijve
to the perforation site, the cover foil may advantageously be provided

with a transparent area allowing visual inspection of the perforation
site.

In order to render it possible to handle the fixation device before
applying it to the catheter and to the skin surface part of the person,
to which skin surface part the catheter is to be fixated, the device
according to the present invention preferably further comprises release
foils covering all the adhesive areas. The release foils may be
constituted by a siliconized paper, siliconized or non-siliconized
polyester, polypropylene, polyethylene or a similar plastic material.

The cover foil of the fixating device according to the present invention
may be configurated in an arbitrary shape provided the cover foil
fulfils the above requirement of fixating the catheter and the catheter-
supporting connecting foil relative to the skin surface part. Thus,
according to alternative geometrical embodiments of the fixation device
according to the present invention, the cover foil may be of a
rectangular configuration, a quadratic configuration, a circular

configuration, an elliptic configuration or a combination of the above
configurations.

For preventing the ingress of bacteria into the perforation site, the
foil covering the perforation site is preferably made from a material
providing a bacteria barrier. Provided the cover foil as discussed above
is provided with a transparent area, the transparent area is
advantageously and preferably covered by a gas and liquid impermeable
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and bacteria barrier defining transparent foil. Alternatively, provided
the cover foil is provided without a transparent area, the cover foil or
at least a part of the cover foil covering the perforation site is pre-
ferably constituted by a material providing a bacteria barrier.

The sheet material of the cover foil of the fixation device according to
the present invention may be made from any appropriate material which
may be used as a cover foil material. Provided the adhesive Tayers are
substantially water-impermeable, the sheet material may be made from
water-impermeable or water-permeable material. In order to hinder any
penetration of water through the cover foil from the environment into
the area covered by the bandage, the sheet material is, however,
preferably a substantially water-impermeable material such as spun bond,
spun lace, woven or non-woven foil materials of polyester, nylon, poly-
propylene, polyethylene, polyurethane, polyvinylchloride, clear tape or
other transparent or non-transparent material, or combinations thereof.

The pads may be made of any appropriate soft material such as a fibrous
synthetic or natural material, e.g. cotton, viscose, rayon or the like,
synthetic or natural rubber or foamed plastic foils such as a polyester
foam, a polyurethane foam, EVA foam (Ethylene Vinyl Acetate foam).

The individual components of the fixation device according to the
present invention including the cover foil, the adhesive covering, the
connecting foil and also any additional adhesives and/or release foils
etc. may readily be chosen by a person having ordinary skill in the art
from materials which are well-known in the art for medical application

including medical grade supporting element materials, cover foils,
release foils, adhesives etc.

The adhesive layer may be constituted by a medical grade acrylic

adhesive, a medical, natural or synthetic rubber resin adhesive or other
medical grade adhesive.

The invention will now be further described with reference to the
drawings, in which:

Fig. la is a schematic and perspective view of a first embodiment
of an epidural catheter fixation device according to the present
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invention,

Fig. 1b is a schematic and perspective view of the embodiment of
the epidural catheter fixation device of Fig. la, illustrating a first
step of applying the epidural catheter fixation device for fixating an
epidural catheter relative to a skin surface part of a person or
patient,

Fig. lc is a schematic and perspective view illustrating the
epidural catheter of Fig. 1b finally fixated by means of the epidural
catheter fixation device,

Fig. 2 is a schematic and perspective view similar to the view of
Fig. la of a second embodiment of the epidural catheter fixation device
according to the present invention,

Fig. 3 is a schematic and perspective view similar to the view of
Fig. la of a third embodiment of the epidural catheter fixation device
according to the present invention,

Fig. 4a is a schematic and perspective view similar to the view of
Fig. la of a fourth embodiment of the epidural catheter fixation device
according to the present invention,

Fig. 4b is a schematic and perspective view similar to the view of
Fig. 1b of the fourth embodiment of the epidural catheter fixation
device,

Fig. 5a is a schematic and perspective view similar to the view of
Fig. la of a fifth embodiment of the epidural catheter fixation device
according to the present invention,

Fig. 5b is a schematic and perspective view similar to the view of
Fig. lc of the fifth embodiment of the epidural catheter fixation
device, and

Fig. 6 is a schematic and perspective view of a preferred method of
producing the first embodiment of an epidural catheter fixation device
according to the present invention shown in Figs. la, lb, lc and

illustrating the muitilayer structure of the epidural catheter fixation
device.

In the following examples, parts and elements of different embodiments
of an epidural catheter fixation device having the same function are
designated the same reference numeral but primed a number of times, the
priming number being one unit less than the number of the embodiment.
For example, an element 20 in the first embodiment will be designated
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the reference numeral 20’ in the second embodiment, 20’’ in the third,
etc.

In the following examples and in the claims terms like "Tower side" and
"upper side" used in connection with the sides of the respective foils

will be construed as meaning "skin-facing side" and "opposite the skin-
facing side", respectively.

In Fig. la a first embodiment of an epidural catheter fixation device is
designated the reference numeral 10 in its entirety. The epidural
catheter fixation device comprises an oblong, substantially rectangular
cover foil 12 having a first adhesive side and a second non-adhesive
side. Centrally the cover foil 12 is provided with an inspection window
30 which is made by removing the respective portion of the cover foil
providing an aperture within the cover foil 12 which is covered by a
transparent plastic foil. A double adhesive connecting foil 14 is
further provided defining a broad base having the same width as the
cover foil 12 and is adhesively attached with the broad base to the non-
adhesive side of the cover foil 12 in extension thereto, the broad base
narrowing and then evading and forming a U-shaped foil portion with
outwardly pointing uneven branches.

On the one side of the double adhesive connecting foil 14, corresponding
to the non-adhesive side of the cover foil 12, a first, U-shaped pad 20
with uneven branches is attached, the pad having the same shape as the
evased, U-shaped foil portion of the double adhesive connecting foil 14.
A substantially U-shaped pad or second pad 24 with substantially even
branches is adhered to the opposite side of the double adhesive
connecting foil 14, corresponding to the adhesive side of the cover foil
12. The substantially U-shaped pad 24 defines an outer convex marginal
surface constituting a support and contact surface against which a
catheter to be fixated by means of the device 10 is positioned as will
be described in greater details below. A third pad 22 is adhered to the
double adhesive connecting foil 14 at the extremity of the longer branch
of the doubie adhesive connecting foil 14 on the same side thereof as
the pad 24. A first release foil 16 covers the adhesive side of the
cover foil 12 and a first adhesive side of the double adhesive
connecting foil 14. A second release foil 26 covers the opposite side of
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the double adhesive connecting foil 14 and also covers an adhesive
applied to the lTower side of the pad 20, and a third release foil 28
covers the portion of the second adhesive side of the double adhesive
connecting foil 14 corresponding to the length of the pad 22. A
continuous line 18 defines the margin of the cover foil 12, a dashed
line 17 defines the margin of the broad base of the double adhesive

connecting foil 14, and a dashed line 19 defines the margin of the pad
20.

Fig. 1b shows the first embodiment 10 of an epidural catheter fixation
device of Fig. la in a first step of applying the fixation device onto a
skin surface part of a person for fixating an epidural catheter 32
relative to the skin surface part. Initially, the second reiease foil 26
shown in Fig. la is removed exposing the lower side of the double
adhesive connecting foil 14 and also the adhesive applied to the lower
side of the pad 20. The fixation device 10 is then positioned adjacent
to the perforation site as the U-shaped pad 24 is positioned juxtaposed
the perforation site allowing the epidural catheter 32 to be bent
backwardly and supported in recesses 23 also shown in Fig. la provided
in the U-shaped pad 24. The epidural catheter 32 perforates the skin
perpendicularly to the patient’s skin surface part through a perforation
site 34 and is bent backwardly reiative to the pad 24 and wrapped around
the rounded portion of the pad 24 and positioned in contact with the
outer convex marginal surface of the pad 24. The epidural catheter 32 is
then positioned below the third pad 22 and below the longer extrimetry
of the U-shaped pad 20 which is connected to the third pad 22 through
the corresponding longer branch of the double adhesive connecting foil
14. The epidural catheter 32 is then fixated relative to the skin
surface part of the person as the adhesive applied to the lower side of
the pad 20 is caused to adhere to the skin surface and also to the
epidural catheter 32. The wrapping of the catheter 32 around the U-
shaped pad 24 firstly ensures that the catheter 32 does not bend
brusquely, in an acute angie, which might lead to catheter constriction
and preventing the flow of fluid through the catheter. The wrapping of
the catheter around the pad 24, secondly forms a loop in a plane
substantially perpendicular to the plane of the catheter perforating the
skin surface at the perforation site and pull relief in case the
catheter 32 is pulled, squeezed, pressed, jerked or in any other way
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removed from its resting position on the connecting sheet 14, thereby
diminishing the discomfort caused to the patient and the risk that the
catheter may be extracted unwillingly from its insertion site.

Thereupon, the first release foil 16 shown in Fig. la is removed as is
illustrated in Fig. 1b and the cover foil 12 is bent or folded onto the
connecting foil 14 and also onto the pad 24 supporting the epidural
catheter 32 in the above described non-bending and pull relieving manner
as the cover foil 12 is bent along the dashed 1ine 17 constituting the
margin of the broad base of the support foil 14. As the cover foil 12 is
folded onto the pad 24, the perforation site is also sealed as is
illustrated in Fig. 1lc disclosing the final positioning of the fixation
device 10 relative to the skin surface part of the person. As the cover
foil 12 is folded onto the pad 24 and also onto the skin surface part of
the person, the adhesive of the Tower side of the cover foil 12 adheres
to the skin surface part and also adheres to the epidural catheter 32.
In the above described first embodiment, the inspection window 30 allows
visual inspection of the perforation site and also inspection of the
position of the epidural catheter supported by the device. It is to be
realized that the epidural catheter is in its bent wrapped around the
pad 24 adhered to the upper adhesive of the double adhesive connecting
foil 14. Provided the inspection window 30 is not provided, the epidural
catheter is sandwiched between the cover foil 12 and adhere to the
adhesive of the lower side thereof and the upper adhesive side of the
double adhesive connecting foil 14. The sandwiching of the epidural
catheter in the bent and wrapped around position relative to the pad 24

further improves the fixation of the epidural catheter relative to the
skin surface part of the person.

Fig. 2 shows a second embodiment of an epidural catheter fixation device
10’ according to the present invention, which embodiment is designated
the reference numeral 10’ in its entirety and is very similar in
construction to the first embodiment 10 presented in Fig. la, but
differing in the position and shape of the U-shaped extension of the
connecting foil 14’. The succession of layers in this second embodiment
of the catheter fixation device 10’ is the same as in the first

embodiment, i.e. the first release foil 16’, the U-shaped pad 24'with
substantially even branches, one of the branches being provided with two
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opposite grooves 23, the pad 22’ coplanar with the pad 24’, the double
adhesive connecting foil 14’, the U-shaped pad 20’, the second release
foil 26’, and the third, intermediate release foil 26’ between the
second release foil 26 and the end of the longer branch of the U-shaped
pad 20’. However, the second embodiment 10’ differs from the first
embodiment 10 in that the U-shaped pad 20’ is shifted 90° relative to
the overall orientation of the double adhesive connecting foil 14’ and
the cover foil 12’ as compared to the orientation of the pad 24 in
relation to the double adhesive connecting foil 14 and the cover foil 12
of the first embodiment 10. Thus, as is evident from Fig. lc, the cover
foil 12 is appiied in an orientation substantially transversly relative
to the orientation of the epidural catheter 32, the cover foil 12’ is
applied lengthwise or longitudinaily relative to the overall orientation

of the epidural catheter which is to be fixated by means of the device
107.

Fig. 3 shows a third embodiment of the epidural catheter fixation device
10’" according to the present invention, which embodiment is identical
in shape to the first embodiment 10 presented in Fig. la, but its
construction is simplified in the respect that this third embodiment
does not employ the above-mentioned pad 20, providing a simpier
construction. The succession of Tayers in the U-shaped assembly of
layers is: the first release foil 16’’, the U-shaped pad 24'’with
substantially even branches, one of the branches being provided with two
opposite grooves 23’’, the pad 22'’ coplanar with the pad 24’', the
double adhesive connecting foil 14’’, the second release foil 26’', and
the third, intermediate release foil 28’’ between the second release
foil 26’’ and the end of the longer branch of the double adhesive
connecting foil 14'’. Any of the above-mentioned embodiments in the
Figs. 2, and 3, which are not explicitly provided with a inspection
window, may be provided with such a window, and its shape may vary,
being, for example, substantially rectangular, oval, elliptic, etc.

Fig. 4a is a schematic and perspective view of a fourth embodiment 10’’’
of the epidural catheter fixation device according to the present
invention, which epidural catheter fixation device 10’’’ comprises the
following succession of layers: the first release foil 16’’’, the cover
foil 12’’’ provided with two symmetrical transversal cuts in the median
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region thereof, dividing the cover foil 12’’’ into a proximal part and a
distal part, and an oblong cutout provided longitudinally from the
proximal end towards the median region of the cover foil 12’’’ the
adhesive layer provided between the release foil 16’’’ and the cover
foil 12''", the first pad 20’’’ adhesively adhered to the distal end of
the cutout and following its contours on approximately half the
penetration depth of the cutout into the proximal part of the cover foil
12’77, and the second pad 24’’’ adhesively adhered to the first pad
20"’ and following the contours of the cutout but on a more reduced
Tength of the cutout periphery than the first pad 20’’’. Between one end
of the first pad 20’’’ and the cover foil 12’’’, a cover foil 28’’’ is
provided, and the cover foil 12’’’ is at the distal end thereof provided
with a viewing window 32’’’ which in the Figs. 4a and 4b has the shape
of an oblong rectangle with rounded ends, but which may have any other
suitable above-mentioned form, such as circular, oval, elliptic, etc.
The fourth embodiment 10’’’ of the epidural catheter fixation device
according to the present invention is applied in a manner which is
different from the above-mentioned embodiments, as in the fourth
embodiment there is only one adhesive layer continuously provided upon
the catheter-supporting, skin-attaching proximal part of the catheter
fixating device 10’’’ and the catheter-covering distal part of the same
catheter fixating device 10’’’. Consequently, as seen in Fig. 4b, the
provision of the two symmetrical, transversal cuts in the median region
of the cover foil 12’’’ renders it possible to rotate the distal part of
the cover foil 12’’’ 180° so that the adhesive side of the distal part
may be superposed the non-adhesive part of the cover foil 12’'’

supporting the first and the second pad 20’’’ and 24’’’, respectively,
and the catheter 32.

Figs. 5a and 5b are schgmatic and perspective views of a fifth and .
preferred embodiment 10'Y of the epidural catheter fixation device 10"
according to the present invention. The succession of layers in this
fifth embodiment of the present invention is the same as in the first
embodimgnt of the invention, i.e. the first pad 20‘V, the connecting
foil 14"V having a broad bottom, continuing with a narrowing and evading
into a lobe, the cover foil 121v partially overlapping the broader lobe
of the connecting foil 14" and provided with the inspection window
30", and the second and a third pad 24iv and 22‘”, respectively,
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attached to the extremity of.the lobe, the second pad 24iv being
provided with two grooves 23"V for placing the epidural catheter 32. The
configuration of the fifth and preferred embodiment is optimized as to
limit the requirements of dexterity from the user’s part and also the
multiple bending of the epidural catheter 32, thus reducing the risk of
constriction of the flow. The epidural catheter 32 is thus placed above
the section between the two grooves 231V, then wrapped around the
semicircu]ar curvature of the pad 24iv, and finally introduced under the
pad 22"V which adheres to the patients skin, thus ensuring a first step
in fixating the epidural catheter 32 to the patient’s skin. A second
step comprises the fixation of the entire assembly comprising the
epidural catheter 32 and the lobe-shaped part of the connecting foil
14"V supported on the'first pad ZOiV and supporting the second and the
third pad 24"V and 221V, respectively, by folding the cover foil 12"V
over the assembly along the folding line 17iv which marks the transition
from a two-layer thickngss of the fixation device 101v to a single
layer. The third pad 22"V has the main function of providing temporary
stable support for the epidural catheter 32‘.V after it is wrapped around
the semicircular portion of the second pad 241V and before it is

introduced under the first pad ZOiV. The finally fixated epidural
catheter 10"V is seen in Fig. 5b.

Fig. 6 is a schematic and perspective view of a preferred method of
producing the first embodiment 10 of an epidural catheter fixation
device according to the present invention shown in Figs. la, 1b, lc and
illustrating the multilayer structure of the epidural catheter fixation
device. According to the method illustrated in Fig. 6 a system of
rollers feed and attach to each other by superposition a series of
layers of material. A roller 42 feeds release foil 44, a roller 46 feeds
a cover foil 48 which contains an adhesive layer on its lower side, a
roller 52 feeds a pad sheet 50 that after stamping generates the pads 22
and 24, a roller 56 feeds a double adhesive sheet 54 which overlaps a
cover foil 48 partially, a roller 60 feeds a pad sheet 58 which adheres
to a connecting foil 54, a roller 64 feeds a release foil 62 which
covers the pad sheet 58, and a roller 68 feeds a release foil 66 which
covers the release foil 62, the pad sheet 58, the connecting foil 54,
and a portion of the non-adhesive side of the cover foil 48. The
resulting multilayer structure is thereafter fed through a stamping
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machine which shapes the multilayer material into the desired profile.

Examplie

The epidural catheter fixation device shown in Figs. 5a and 5b was made
from the following materials: The cover foil 12iv was made from a non-
woven po]yamide sheet of approx. 45 g/mz. The overall Tength of the
cover foil 12" was 120 mm and the overall width of the maximum lateral
dimension was 98 mm. The transparent film which is part of the two-
layered cover foil 12'V and covers the inspection window 30iv was a
semi-permeab]g polyurethane sheet. The adhesive material applied to the
cover foil }Zlv was a medical grade acrylic adhesive. The pads 201V,_
22"V and 24"V were made of polyethylene foam. The connecting foil 14%Y
was a polyethylene foil coated on both sides with a medical grade

acrylic adhesive. The adhesives of the fixating device were covered by a
siliconized release paper.

Although the present invention has been described above with reference
to specific, presently preferred embodiments of the fixation device
according to the present invention, the present invention is, however,
by no means to be construed as limited to the above embodiments, as
numerous modifications, combinations and amendments are readily
perceivable by a person having ordinary skill in the art, within the
scope of the present invention as defined in the appended claims.
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PATENT CLAIMS

1. A fixation device for fixating a catheter relative to a skin
surface part of a person, said catheter defining an outer diameter and
being introduced into the interior of said person through said skin
surface part substantially perpendicularly relative thereto through a
perforation site, comprising:

a pad element to be arranged adjacent to said perforation site and
defining a convex marginal surface having a radius of curvature of at
least one order of magnitude larger than said outer diameter of said
catheter, said marginal surface providing a support surface in relation
to said catheter positioned in facial contact therewith for arranging
said catheter in a loop and turning said catheter from an orientation
substantially perpendicularly relative to said skin surface part to an
orientation substantially parallelly with said skin surface part and for
preventing said catheter from sliding along said marginal surface,

a cover foil of a foil material having opposite first and second
surfaces and defining a first end,

an adhesive material applied to said first surface of said cover
foil, and

a connecting foil being connected to said cover foil at said first
end thereof and constituting an extension thereof, said pad element
being connected to and supported by said connecting foil, said
connecting foil defining a transition area between said supporting
element and said cover foil, a folding Tine being defined within said
transition area, said cover foil being foldable onto said pad element
along said folding line for arranging said first surface of said cover
foil facing towards said pad element for adhering to said skin surface

part, for fixating said catheter relative to said pad element and for
covering said perforation site.

2. The device according to claim 1, said connecting foil being
constituted by a separate foil component, or alternatively said
connecting foil being integral with said cover foil.

3. The device according to any of the claims 1 or 2, said pad element
defining a pad area, and said first surface of said cover foil defining
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an area substantially exceeding said pad area.

4. The device according to any of the claims 1-3, said connecting foil
being provided with an adhesive covering at a surface thereof
coextensive with said surface of said cover foil.

5. The device according to any of the claims 1-4, said connecting foil
being provided with an adhesive covering at a surface thereof opposite
to said first surface of said cover foil.

6. The device according to claim 5, said connecting foil having an
extension for covering and adhering to said catheter.

7. The device according to any of the claims 1-6, said pad element

being provided with an adhesive covering at said convex marginal
surface.

8. The device according to any of the claims 1-7, said pad element
being provided with an adhesive surface covering.

9. The device according to any of the claims 1-8, said connecting foil

providing a fixation support adjacent said pad element for attaching
said catheter to said skin surface part of said person.

10. The device according to any of the claims 1-9, said pad element
having two opposed notches.

11. The device according to any of the claims 1-10, said cover foil

having a transparent area allowing visual inspection of said perforation
site.

12. The device according to any of the claims 1-11, said cover foil

being covered by a release foil covering said adhesive material of said
first surface of said cover foil.

13. The device according to any of the claims 1-12, said cover foil
being of a rectangular configuration, a quadratic configuration, a
circular configuration, an elliptic configuration or a combination of
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the above configurations.

14. The device according to any of the claims 1-13, said cover foil
being made of a water-permeable material.

15. The device according to any of the claims 1-14, said cover foil
being made of a water-impermeable material.
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