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(57) Abstract: Methods and apparatus for securing a medical or surgical line with respect to a patient are described. In particular,
a fastener is described comprising an elongate braided tubular sleeve for receiving the line therethrough, the sleeve having a first
end for fixing adjacent to the patient, in use, and a second end for arranging, in use, proximal to medical equipment coupled to the
line. The fastener also includes a first substantially rigid collar coupled to the sleeve at the first end of the sleeve and a second sub-
stantially rigid collar coupled to the sleeve at the second end of the sleeve. An enlarged flange is provided, secured to the first col -
lar at the first end of the sleeve and an adhesive plaster for securing the fastener with respect to a patient is provided, the adhesive
plaster being secured to the enlarged flange. In one embodiment, the adhesive plaster having an area of at least S5cm?. In addition,
or in an alternative embodiment, the longitudinal axis of the elongate braided tubular sleeve is arranged parallel to the plane of the
adhesive plaster.
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1
Methods and Apparatus for Securing a Line

The present invention relates broadly to the field of fasteners and is particularly concerned
with medical or surgical fasteners that secure lines, such as catheters, other types of medical

tubing or wires with respect to a patient.

By way of background, catheters are long, thin, flexible tubes of plastics material that can
be inserted into a blood vessel or other body cavity for introducing or removing fluids;
either liquids or gases. They are used by medical personnel as a matter of routine. In one
medical procedure a line or catheter is secured with respect to a patient, for example
medical tubing may be secured to a patient's arm, and in another procedure an endotracheal
tube may be secured to ventilate a patient. In both cases, it is desirable that, once the line has
been inserted, it is securely maintained in position unless a medical practitioner wishes to

adjust the positioning of the line.

The insertion of a catheter into a patient is an intricate procedure. Therefore, once a line is in
an acceptable position, it is essential that the line is securely anchored to avoid any
accidental displacement. The line may need to be in place for a period of weeks: the longer
a line remains undisturbed in situ in accordance with planned treatment, the lower the risk
of harm to the patient. Similarly, the insertion of an endotracheal tube can be a time-
consuming and difficult procedure. Again, it is essential that, once inserted, such tubes are

securely fastened in position to avoid potential problems and complications for the patient.

The applicant’s earlier application, published as WO-A1-99/10250 describes an improved
fastener for securing a line to a patient including a braided slecve portion for gripping a line
and means for attaching the sleeve with respect to a patient. This application was largely

directed to embodiments in which the sleeve is sutured to a patient or attached via a harness.

The present invention provides improved devices for securely maintaining a line in position

with respect to a patient.

A first aspect provides a fastener for securing a medical or surgical line with respect to a

patient, the fastener comprising:
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2
an clongate braided tubular sleeve for receiving the line therethrough, the sleeve

having a first end for fixing adjacent to the patient, in use, and a second end for arranging, in
use, proximal to medical equipment coupled to the line;

a first substantially rigid collar coupled to the sleeve at the first end of the sleeve;

a second substantially rigid collar coupled to the sleeve at the second end of the
sleeve;

an enlarged flange secured to the first collar at the first end of the sleeve;

an adhesive plaster for securing the fastener with respect to a patient, the adhesive
plaster being secured to the enlarged flange and the adhesive plaster having an area of at

least Scm?.

It has been appreciated that providing a fastener with a sleeve and an adhesive plaster
¢nables rapid, reliable and secure fixing of a line with respect to a patient. No suturing or
complicated connection of the sleeve is required, therefore it can be fixed in place by non-
specialists, such as nurses, paramedics and first-aid practitioners. Also, it can be used in a
wide range of settings, such as for the fixation of a drip in a non-medical setting, for

example in a military situation, on the street, or at a sporting match.

It bas been found that the claimed combination of an enlarged flange secured to a collar at
one end of the sleeve and an adhesive plaster having an area of at least S5cm®, wherein the
flange is secured to the adhesive plaster, provides secure attachment of the line to the patient.
The adhesive plaster should be large enough to provide an adhesive force to the patient
greater than forces that are applied to the line during normal movement of a patient or forces
applied by the patient tugging the line. Providing an enlarged flange advantageously enables

a secure connection between the braided tubular sleeve and the adhesive material.

In a preferred embodiment, the longitudinal axis of the elongate braided tubular sleeve is

arranged parallel to the plane of the adhesive plaster.

In an alternative embodiment, the longitudinal axis of the ¢longate braided tubular sleeve is
arranged perpendicular to the plane of the adhesive plaster. That is, the plane of the flange is

parallel to the face of the collar to which it is attached. This arrangement is useful where the
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line needs to be held perpendicular to the patient’s skin. For example at the point at which a

chest drain enters the patient.

In a second aspect, there is provided a fastener for securing a medical or surgical line with
respect to a patient, the fastener comprising:

an elongate braided tubular sleeve for receiving the line therethrough, the sleeve
having a first end for fixing adjacent to the patient, in use, and a second end for arranging, in
use, proximal to medical equipment coupled to the line;

a first substantially rigid collar coupled to the sleeve at the first end of the sleeve;

a second substantially rigid collar coupled to the sleeve at the second end of the
sleeve;

an enlarged flange secured to the first collar at the first end of the sleeve;

an adhesive plaster for securing the fastener with respect to a patient, the adhesive
plaster being secured to the enlarged flange;

wherein the longitudinal axis of the elongate braided tubular sleeve is arranged

parallel to the plane of the adhesive plaster.

In this embodiment, the plane of the flange is perpendicular to the face of the collar to
which it is attached. This arrangement of the sleeve and plaster is particularly suitable for
situations in which the line needs to be held parallel to a patient’s skin, for example when an
intravenous drip is inserted into a patient. Arranging the sleeve to be held parallel to the
adhesive plaster reduces the forces that act against the adhesive force of the plaster. For
example, a tugging force applied to the line acts as a sheer force on the adhesive plaster
rather than acting in a perpendicular direction, which would make the plaster easier to

remove.

In a preferred embodiment, the adhesive plaster has an area of at least Scm’.

In a preferred embodiment of the first and second aspects, the enlarged flange is coupled to
a first layer of adhesive plaster by a second layer of adhesive plaster, the second layer of
adhesive plaster being arranged over the enlarged flange. That is, the flange is sandwiched
between two layers of adhesive plaster, thus securely retaining the flange on the first layer

of adhesive plaster. This embodiment also minimises the types of materials required to
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manufacture the fastener and simplifies the manufacturing process. Preferably, the second

layer of adhesive plaster is larger than the area of the flange by at least around 0.5¢m in each

direction, preferably at least around 1cm.

In one embodiment, the enlarged flange has an arca of at least lem’. In a further

embodiment, the enlarged flange has an area of at least 2cm?.

In one embodiment, the adhesive plaster has an arca of at least 10cm”. In a further
embodiment, the adhesive plaster has an area of at least 20cm’. The area of the plaster may
depend on factors such as the intended use of the fastener, the size of the patient, the
adherence of the surface onto which the fastener is applied and the length of time the

fastener is expected to be attached to the patient.

In a preferred embodiment, the enlarged flange and the first collar are manufactured using a
common material. The material may comprise a plastics material, such as polypropylene or
polyamide. Such materials are easy to mould or extrude to form into a suitable shape and

can be made sterile for medical purposes.

In one embodiment, the enlarged flange is coupled to the first collar using at least one

technique selected from: ultrasound welding; high-frequency welding; and heat-sealing.

In particular, ultrasound welding techniques have been found to be particularly
advantageous in providing secure attachment between components of the fastener, for

example between the collar and the flange.

In an alternative embodiment, the flange is moulded integrally with the collar. In this way,
the flange and the collar may be moulded as a single piece, providing a very secure
attachment between the collar and the flange. The piece may be moulded using any suitable

moulding technique, in particular the piece may be injection-moulded.

In a preferred embodiment, the adhesive plaster comprises a sterile medical or surgical
plaster. Once formed, the fastener may be provided in a sterile pack in which it is

transported and handled up to the point at which the pack is opened for use.
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In one embodiment, the plaster comprises a pre-applied adhesive coating. The plaster will
therefore also include backing paper or plastic, which can be removed from the plaster to

reveal the adhesive coating before it 1s applied to the patient.

In an alternative embodiment, an adhesive coating is applied to the plaster prior to the
plaster being secured to the patient, for example a medial practitioner may spray an adhesive

coating onto the plaster or the patient and then press the plaster onto the sprayed coating.

In a preferred embodiment, the braided tubular sleeve compriscs a plurality of braided

strands.

Preferably, each collar is sealed to each of the strands at an end of the braided tubular slecve.
Hence the collar may be sealed to the strands of the sleeve to secure the strands and avoid
any fraying of the braiding of the sleeve. Preferably, the strands are sealed to the sleeve

using adhesive or a welding technique, in particular ultrasound welding.

The collars enable a user to manipulate the ends of the sleeve; in particular if the collars are
pushed towards each other, the sleeve is shortened and widened and the sieeve is able to
slide along the line. The collars can also be used to maintain an open aperture at each end of

the sleeve to enable easy insertion of the line into the sleeve.

In a preferred embodiment. the adhesive plaster comprises a pre-formed cut-out adjacent to
the first end of the elongate braided tubular sleeve. That is, there is a cut-out in the plaster at
the end of the sleeve where the line interfaces with the patient. The cut-out may be an
aperture through which the line can pass, or may be a missing portion of the plaster. The
cut-out enables access to the patient’s skin at a point that would otherwise be covered by
plaster. The cut-out may also enable the point at which the line interfaces with the patient to
be positioned closer to the point at which the line exits the tubular sleeve at the first collar,

thus providing a more sccure connection between the line in the sleeve and the patient.
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In a preferred embodiment, the lateral force required to separate the adhesive plaster from

the patient, applied substantially parallel to the longitudinal axis of the elongate braided
tubular sleeve, is greater than 1N.

Further preferably, the lateral force required to separate the adhesive plaster from the patient,
applied substantially parallel to the longitudinal axis of the elongate braided tubular sleeve,
is greater than 5N.

In some embodiments, the lateral force required to separate the adhesive plaster from the
patient, applied substantially parallel to the longitudinal axis of the elongate braided tubular
sleeve, is greater than 10N.

In a further aspect, there is provided a method of manufacturing a plurality of fasteners for
securing a medical or surgical line with respect to a patient, the method comprising:
providing a supply of a braided tubular sleeve having a length of at least on¢ metre;
providing a braided tubular sleeve portion from the supply, the portion substantially
having a sclected length of less than 15cm;
providing a collar around each end of the braided tubular sleeve portion; and
sealing each end of the braided tubular sleeve portion within each respective collar
to form a first fastener;

repeating said providing to form at least one further fastener.

Preferably, the method further comprises separating the braided tubular sleeve portion from
the supply. The portion may be separated from the supply before the collars are attached to

the sleeve.

In an alternative embodiment, the braided tubular sleeve portion is separated after sealing
the braided tubular sleeve portion within the collars. This may prevent fraying or

unravelling of the sleeve before the collar is fixed in place.

In a preferred embodiment, the braided tubular sleeve portion comprises a braid of a
plurality of strands of material and scaling the braided tubular sleeve portion within each

collar comprises sealing each of the strands of material to each collar.
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Preferably, scaling the braided tubular sleeve portion within each collar comprises at least
one of:

ultrasound welding the braided tubular sleeve portion to the collar;

high-frequency welding the braided tubular sleeve portion to the collar; and

heat-sealing the braided tubular sleeve portion to the collar.

In particular, ultrasound welding has been found to be a particularly advantageous technique
for sealing the strands of the braided tubular sleeve portion to the collar. This technique has
been found to provide reliably a secure connection between each of the strands and the
collar, which prevents unravelling of the braid and enables the collars to be used to

compress the sleeve portion.

A medical or surgical apparatus comprising a sealed sterile pack containing:

a tube for supplying a fluid to or removing a fluid from a patient,

a connector positioned at each end of the tube; and

a braided tubular sleeve surrounding the tube and positioned between the connectors,
the braided tubular sleeve comprising a substantially rigid collar at each end of the sleeve;

wherein pushing the collars towards each other along the longitudinal axis of the
sleeve shortens and widens the sleeve, allowing the sleeve to slide along the tube;

wherein the sleeve is biased to an elongate position so that releasing the collars
causes the sleeve to lengthen and grip the tube;

wherein the maximum diameter of cach connector is greater than the internal
diameter of each of the collars so that the collars do not fit over either connector and the

braided tubular sleeve is retained on the tube.

A method of forming a medical or surgical apparatus comprising:

providing a tube for supplying a fluid to or removing a fluid from a patient;

sliding a braided tubular sleeve onto the tube, wherein the braided tubular sleeve
comprises a substantially rigid collar at each end of the sleeve and wherein sliding
comprises:

pushing the collars towards each other along the longitudinal axis of the sleeve to

shorten and widen the sleeve;
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sliding the sleeve onto the outer surface of the tube;

releasing the collars to enable the sleeve to return to a biased elongate position,
causing the sleeve to grip the tube;

attaching a connector to each end of the tube, wherein the maximum diameter of
each connector is greater than the maximum internal diameter of either collar so that the
collars do not fit over either connector and the braided tubular sleeve is retained on the tube;
and

sealing the apparatus within a sterile container.

Providing a pre-formed set, which may be termed a “giving set”, including a fastener
already threaded onto a collar may provide a convenient way of attaching a tube to a patient.
Since the fastener cannot fit over the connectors at either end of the tube, the fastener is

securely attached to the tube and, via the fastener, the tube is securely attached to the patient.

The fastener may be secured to the patient using sutures, and suture loops may be provided
in the fastener for this purpose. Alternatively, the fastener may be secured with respect to

the patient using an adhesive plaster as described above.

Embodiments of the present method and apparatus will now be described in more detail
with reference to the accompanying drawings in which:

Figs. la and Ib are schematic illustrations of a fastener according to one
embodiment in plan view and a cross-sectional view respectively;

Figs. 2a and 2b are schematic illustrations of a fastener according to a further
embodiment in plan view and a cross-sectional view respectively;

Fig. 3 is a schematic illustration of a fastener according to a further embodiment;

Figs. 4a and 4b are schematic illustrations of a fastener according to a further
embodiment in plan view and a cross-sectional view respectively;

Fig. 5 is a flow chart representing a method of manufacture of a fastener according
to one embodiment;

Fig. 6 illustrates a fastener according to a further embodiment.

A fastener according to one embodiment includes a braided tubular sleeve comprising a

plurality of strands of helically-wound and interwoven or intertwined filaments of
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polyamide or Nylon™. The wall of the sleeve may therefore be described as being braided

or plaited to form a foraminous or perforated mesh, grid, net or web. Thus the wall defines
numerous small openings between the strands of the braid, which expand or contract as the

sleeve is shortened and lengthened.

A collar 1s provided at each end of the sleeve. Each collar is formed separately from the
sleeve and is then placed around one of the ends of the sleeve and fixed to the strands that
form the sleeve. The collar is also formed from a plastics material, in this embodiment, also

from polyamide.

As described in more detail below, the collar is fixed to the strands of the sleeve using an

ultrasound welding technique.

It will be appreciated that, due to the braided construction of the sleeve, the length of the
sleeve can be varied by the application of a compression or tension force along the
longitudinal axis of the sleeve. It will further be appreciated that elongation causes the

sleeve to narrow, whereas shortening the sleeve makes it wider.

Shortening of the sleeve causes the filaments of the braid to bunch together and to lie at a
large angle with respect to the longitudinal axis of the sleeve. Therefore, when the sleeve is
shortened, the diameter of the aperture formed by the sleeve is at a maximum. In contrast,
elongation of the sleeve causes the filaments of the braid to lie at a smaller angle with
respect to the longitudinal axis of the sleeve. Hence, the diameter of the aperture formed by

the sleeve is at a minimum.

The sleeve is biased to a slightly elongated position so that the diameter of the braided
sleeve is slightly narrower than the diameter of the aperture at each end formed by the
collars. Therefore, when a tube or line having a similar size diameter to that of the aperture

formed by a collar is inserted through the sleeve, the sleeve is biased to grip the tube or line.

It will be appreciated that, once the initial grip of the sleeve around the line is established,
further attempts to move the line axially with respect to the sleeve will cause further

longitudinal expansion forces to be applied to the sleeve, hence causing the sleeve to narrow



10

15

20

25

30

WO 2010/049734 PCT/GB2009/051452

10
further and grip the line more tightly. This gives rise to a locking effect. However, it is

further noted that release of the line is possible simply by longitudinally compressing the
sleeve to cause the diameter of the sleeve to widen and release the line. This longitudinal
compression may be achieved by moving at least one of the collars towards the middle of
the sleeve. Adjustments to the line may then be made by sliding the line within the sleeve
and the line may then be gripped again by releasing the sleeve and allowing the sleeve to

return to its expanded configuration.

It will be clear to the skilled person that many variations in design and construction of the
fastener may be provided and some of the designs that have been found to be particularly

advantageous are described in more detail below.

In some embodiments, the braid may be manufactured from other types of material, in
particular other types of plastic, such as polypropylene. Similarly, the collars may also be
manufactured from other types of plastic, such as polypropylenc or they may be

manufactured using a metal material.

Plastics or metal materials are particularly suitable for components of the fastener, since
they may readily be sterilised for medical or surgical use and can easily be moulded and
joined together. Further, it may simply the manufacturing to have the braid and the collar

formed from the same material.

In one embodiment, the collar may be formed, at least in part, using the plastic of the sleeve.
For example, the plastic strands of the sleeve may be heat-sealed or ultrasound welded
together over a short distance at the end of the sleeve to form a solid collar at each end of

the sleeve. In this case, a separate collar may not be necessary.

In alternative embodiments, the collar may be fixed to the end of the sleeve using an
alternative technique or a combination of techniques, such as heat-sealing, high-frequency
welding, adhesive or by physically trapping the strands of the sleeve between two

concentric layers of the collar.
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A specific embodiment of a fastener will now be described in more detail with reference to

Figs. 1a,1b, 2a and 2b.

The fastener of Fig. la includes a braided tubular sleeve 110, having a collar at each end
112, 114. At one end of the sleeve 110, one of the collars 112 is secured to a flange 116. As
illustrated in Fig. 1b, the collar 112 is secured to the flange 116 via an arm portion 122. The
arm portion 122 lifts the collar 112 away from the surface of the flange 116, ¢nabling the

flange 116 to be secured more easily to the attachment means, as described below.

In this embodiment, the collar 112, the arm 122 and the flange 116 are moulded in one piece.

Therefore, the collar 112 is very securely attached to the flange 116.

At each end, the braided sleeve 110 passes inside a collar 112, 114. The strands that make
up the sleeve 110 are secured to each of the collars 112, 114 using ultrasound welding.
Therefore, each strand of the sleeve 110 is sccurely attached to each collar 112, 114,

preventing any fraying or unravelling of the sleeve.

To attach the fastener to a patient, the flange is secured to a plaster 118. The back of the
plaster 118 comprises an adhesive material with sufficient adhesion to secure the plaster to a
patient’s skin. The plaster 118 is provided with backing paper or plastic, which is removed
by a medical practitioner when the fastener is in position and the practitioner wishes to

secure the fastener to the patient.

The flange 116 is secured to the plaster using a second layer of plaster 120, which is placed
over the top of the flange 116 and onto the first plaster layer 118, as illustrated in Fig. 1b.
The second layer of plaster 120 extends over the edges of the flange 116 by about lcm in

each direction to ensure a secure connection of the flange 116 to the first layer of plaster 118.

The first layer of plaster 118 includes a cut-out section 124 which enables a line emerging
from the sleeve 110 to have direct access to the patient’s skin. The cut-out 124 may take
many shapes and forms, for example it may be a hole through which the line can pass.
Alternatively, the collar 112 and flange 116 may be arranged at the edge of the plaster 118

so that the line has access to the patient directly without the need for a cut-out section,



10

15

20

25

30

WO 2010/049734 PCT/GB2009/051452

12

In some embodiments, the collar 112 is secured to the arm 122 and the arm 122 is secured to
the flange 116 using ultrasound welding technique as described below. The collar 112, the
arm 122 and the flange 116 are all formed from the same material, in this embodiment

polyamide.

In alternative embodiment, the arm 122 may be omitted and the collar 112 may be secured
directly to the flange 116. In this embodiment, the second adhesive material 120 may still be
fitted around the collar 112 and over the flange 116, but it may be more difficult to secure

the material 120 to the flange 116 around the collar 112.

As an alternative to the use of the second layer of plaster 120, the flange 116 may be
connected to the first plaster layer 118 using welding or heat sealing techniques or another

fixing mechanism, such as small rivets, which may also be made from plastic.

An alternative embodiment of the fastener secured by a plaster is illustrated in Figs. 2a and
This embodiment also includes the braided tubular sleeve 210 with collars 212, 214, one of
which is secured or integrally moulded with a flange 216. The flange 216 is secured to a
first layer of adhesive plaster 218 by a second layer of adhesive plaster 220 that is placed
over the flange 216. However, in contrast to the embodiment shown in Figs. 1a and 1b, the
sleeve of Figs. 2a and 2b is held perpendicular to the plaster 218, that is perpendicular to the

skin of a patient to which the plaster is secured.

Further embodiments of the fastener are illustrated in Figs. 3, 4a and 4b. In the embodiment
of Fig. 3, the sleeve 310 is attached to a strap 312, which includes a hoop-and-loop portion
at each end 314 to enable the strap 312 to be secured at a selected width, for example around
a patient’s wrist. In order to secure the sleeve 310 to the strap 312, a flange 316 is supplied,
which is securely attached to the collar of the sleeve 310. The flange 316 is secured to the
strap 312 using an adhesive plaster as described above (not shown) or for example by

ultrasound or heat welding the flange to the strap or by other fixing means.

The embodiment illustrated in Figs. 4a and 4b includes a flange 416 secured around the
sleeve 410 behind one of the collars 412, 414. The flange of Figs. 4a and 4b is preferably
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secured to the collar using ultrasound welding. As illustrated in Fig. 4b, the flange includes

at least one preformed aperture, preferably two, which may be used to secure the fastener to
a patient, for example by suturing the fastener to the patient, the sutures being passed
through the apertures in the flange 416.

A method of manufacturing a plurality of fasteners according to one embodiment is

illustrated schematically in the flow chart of Fig. 5.

The method includes providing a supply of braided tubular sleeve 510, for example as part
of a roll or cylinder. The supply includes a length of sleeve at least 1 metre in length, but is
likely to be much longer than this, preferably of the order of 100s of metres, when a new

supply is brought into the manufacturing process.

A portion of braided tubular sleeve is provided from the supply 512. The length of the
portion will depend on the length of the final fastener it is desired to create, however it is
unlikely to be longer than 15¢m, more likely less than 10cm, preferably around 5cm or less.
The length of the portion is related to the thickness of the sleeve; wider slecves will tend to
be made into longer fasteners to provide sufficient grip on wider lines. The length of the
portion 1s also related to the intended use of the fastener since some medical uses, for
example where the patient is expected to be moved a lot (e.g. use in a military situation or
by paramedics) can be expected to put more strain on the fastener than others, for example

neonatal care.

The method then includes providing a collar around the sleeve at at least one end of the

portion 514 and the braided tubular sleeve is sealed within the collar 516.

The process then determines whether there is a further length of tubular sleeve on the supply
518. If so, the process continues by forming a further fastener in the same way as just

described for the first fastener.

The collar is ultrasound-welded to the braided sleeve to ensure a secure fixation between the
collar and the sleeve. An insert may be provided within the sleeve to compress the ends of

the braid against the inner walls of the collar and hold the sleeve in position while the
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welding takes place. The collar and at least the portion of the sleeve lying within the collar

are directed within ultrasound welding apparatus and waves at ultra-sonic frequencies are
applied to the collar and sleeve. The waves are targeted to fall on, or to be focused on, the
collar and the portion of the sleeve within the collar. This is to prevent any undesirable
ultrasound welding of the sleeve outside the collar. In particular, the apparatus is arranged to
prevent strands of the braided sleeve from being welded to each other, which would prevent

necessary compression and extension of the sleeve.

A further collar is then secured to the other end of the sleeve to form the fastener. The
further collar may be threaded onto the sleeve together with the first collar and both collars
may be welded to the sleeve as part of the same process. Alternatively, the first collar may
be welded, the portion of sleeve cut, and the second collar then welded to the other end of

the portion of sleeve.

Once the fastener has been created in the manner described above, it may be secured to
attachment means, such as adhesive material, to form fasteners such as those described

herein.

In particular, in one embodiment, one of the collars includes an enlarged flange section.
This is placed onto an adhesive plaster and positioned near to the edge of the plaster or close
to a cut-out section. A second piece of adhesive plaster, which is larger than the flange, is
then placed over the flange and secured onto the first picce of plaster, holding the flange in

place on the first adhesive plaster.

For additional security, the flange itself may also have an adhesive substance applied to one
or both of its surfaces. For example an adhesive substance may be sprayed onto the lower
surface of the flange before 1t 1s placed onto the first adhesive plaster. This may be sufficient
to hold the flange onto the plaster however, for security, it is preferable for the second

adhesive plaster to be provided over the flange.

In some embodiments, different fixing means may be provided as an alternative or in
addition, to secure the flange to the plaster. Depending on the materials from which the

flange and plaster are made, the flange and plaster may be ultrasound welded or heat sealed



10

15

20

25

WO 2010/049734 PCT/GB2009/051452

15
together. Further, fixing means such as rivets, which may also plastic, may be provided to

hold the flange onto the adhesive plaster.

A further embodiment of a fastener is illustrated in Fig. 6, which is a schematic illustration
of a giving set, as part of which a fastener may be provided. The giving set includes a tube
612 for supplying fluid, for example saline solution, to a patient. As part of the
manufacturing process, a braided tubular sleeve 610 is passed onto the sleeve by
compressing the sleeve longitudinally, to widen the braid of the sleeve and sliding the sleeve
610 onto the tube 612.

Connectors (illustrated schematically in Fig. 6) 614, 616 are then attached to each end of the
tube 612. It is noted that the connectors 614, 616 are larger than the collars provided at each
end of the sleeve 610 and are therefore larger than the maximum diameter to which the
sleeve 610 can widen. Therefore, the sleeve cannot pass over the connectors 614, 616 and

cannot be removed fom the tube 612 once the connectors have been added to each end.

Therefore, it is advantageous to add the sleeve to the giving set during the manufacturing
and assembly process. The whole assembly can then be provided in a sterilised pack to -
medical practitioners. The sleeve then provides a convenient means by which the giving set

can be attached with respect to a patient.

It will be clear to the skilled person that the method and apparatus described above are non-
limiting embodiments and variations may be provided within the scope of the claims, which

now follow.
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Claims:

1. A fastener for securing a medical or surgical line with respect to a patient, the
fastener comprising:

an elongate braided tubular sleeve for receiving the line therethrough, the sleeve
having a first end for fixing adjacent to the patient, in use, and a second end for arranging, in
use, proximal to medical equipment coupled to the line;

a first substantially rigid collar coupled to the sleeve at the first end of the sleeve;

a second substantially rigid collar coupled to the sleeve at the second end of the
sleeve;

an enlarged flange secured to the first collar at the first end of the slecve;

an adhesive plaster for securing the fastener with respect to a patient, the adhestve
plaster being secured to the enlarged flange and the adhesive plaster having an area of at

least Scm™.

2. A fastener according to Claim 1 wherein the longitudinal axis of the elongate

braided tubular sleeve is arranged parallel to the plane of the adhesive plaster.

3. A fastener according to Claim 1 wherein the longitudinal axis of the elongate

braided tubular sleeve is arranged perpendicular to the plane of the adhesive plaster.

4. A fastener for securing a medical or surgical line with respect to a patient, the
fastener comprising:

an elongate braided tubular sleeve for receiving the line therethrough, the sleeve
having a first end for fixing adjacent to the patient, in use, and a second end for arranging, in
use, proximal to medical equipment coupled to the line;

a first substantially rigid collar coupled to the sleeve at the first end of the sleeve;

a second substantially rigid collar coupled to the sleeve at the second end of the
sleeve;

an enlarged flange secured to the first collar at the first end of the sleeve;

an adhesive plaster for securing the fastener with respect to a patient, the adhesive

plaster being secured to the enlarged flange;
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wherein the longitudinal axis of the elongate braided tubular sleeve is arranged

parallel to the plane of the adhesive plaster.

5. A fastener according to Claim 4 wherein the adhesive plaster has an area of at least
Scm’,
6. A fastener according to any preceding claim wherein the enlarged flange is coupled

to a first layer of adhesive plaster by a second layer of adhesive plaster, the second layer of

adhesive plaster being arranged over the enlarged flange.

7. A fastener according to any preceding claim wherein the enlarged flange has an area

of at least 1cm®.

3. A fastener according to any preceding claim wherein the enlarged flange has an area

of at least 2cm?.

9. A fastener according to any preceding claim wherein the adhesive plaster has an area

of at least 10cm”.

10. A fastener according to any preceding claim wherein the adhesive plaster has an area

of at least 20cm>.

11. A fastener according to any preceding claim wherein the enlarged flange and the

first collar are manufactured using a common material.

12. A fastener according to any preceding claim wherein the material comprises

polypropylene or polyamide.

13. A fastener according to any preceding claim wherein the enlarged flange is coupled
to the first collar using at least one of:

ultrasound welding;

high-frequency welding; and

heat-sealing.



10

15

20

25

30

WO 2010/049734 PCT/GB2009/051452

18

14, A fastener according to any preceding claim wherein the enlarged flange is moulded

integrally with the first substantially rigid collar.

15. A fastener according to any preceding claim wherein the adhesive plaster comprises

a sterile medical or surgical plaster.

16. A fastener according to any preceding claim wherein the plaster comprises a pre-

applied adhesive coating.

17. A fastener according to any of Claims 1 to 15 wherein an adhesive coating is applied

to the plaster prior to the plaster being secured to the patient.

18. A fastener according to any preceding claim wherein the braided tubular sleeve

comprises a plurality of braided strands.

19. A fastener according to Claim 18 wherein cach collar is sealed to each of the strands

at each end of the braided tubular sleeve.

20. A fastener according to any preceding claim wherein the adhesive plaster comprises

a pre-formed cut-out adjacent to the first end of the elongate braided tubular sleeve.

21. A fastener according to any preceding claim wherein the lateral force required to
separate the adhesive plaster from the patient, applied substantially parallel to the
longitudinal axis of the elongate braided tubular sleeve, is greater than 1N.

22. A fastener according to any preceding claim wherein the lateral force required to
separate the adhesive plaster from the patient, applied substantially parallel to the

longitudinal axis of the elongate braided tubular sleeve, is greater than SN.

23. A fastener according to any preceding claim wherein the lateral force required to
separate the adhesive plaster from the patient, applied substantially parallel to the
longitudinal axis of the elongate braided tubular sleeve, is greater than 10N.
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24, A method of manufacturing a plurality of fasteners for securing a medical or surgical
line with respect to a patient, the method comprising:

providing a supply of a braided tubular sleeve having a length of at least one metre;

providing a braided tubular sleeve portion from the supply, the portion substantially
having a selected length of less than 15¢m;

providing a collar around the braided tubular sleeve at at least one end of the portion;
and

sealing the braided tubular sleeve portion within the collar to form a first fastener;

repeating said providing to form at least one further fastener.

25. A method according to Claim 24 the method further comprising separating the
braided tubular sleeve portion from the supply.

26. A method according to Claim 24 or 25 wherein the braided tubular sleeve portion is

separated after sealing the braided tubular sleeve portion within the collar

27. A method according to any of Claims 24 to 26 wherein the braided tubular sleeve
comprises a braid of a plurality of strands of material and wherein sealing the braided

tubular sleeve comprises sealing each of the strands of material to the collar.

28. A method according to any of Claims 24 to 27 wherein sealing the braided tubular
sleeve portion within the collar comprises at least one of:

ultrasound welding the braided tubular sleeve portion to the collar;

high-frequency welding the braided tubular sleeve portion to the collar; and

heat-sealing the braided tubular sleeve portion to the collar.

29. A medical or surgical apparatus comprising a sealed sterile pack containing:
a tube for supplying a fluid to or removing a fluid from a patient;
a connector positioned at each end of the tube; and
a braided tubular sleeve surrounding the tube and positioned between the connectors,

the braided tubular sleeve comprising a substantially rigid collar at each end of the slecve;
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wherein pushing the collars towards each other along the longitudinal axis of the

sleeve shortens and widens the sleeve, allowing the sleeve to slide along the tube;

wherein the sleeve is biased to an elongate position so that releasing the collars
causes the sleeve to lengthen and grip the tube;

wherein the maximum diameter of each connector is greater than the internal
diameter of each of the collars so that the collars do not fit over either connector and the

braided tubular sleeve is retained on the tube.

30. A method of forming a medical or surgical apparatus comprising:

providing a tube for supplying a fluid to or removing a fluid from a patient;

sliding a braided tubular sleeve onto the tube, wherein the braided tubular sleeve
comprises a substantially rigid collar at each end of the sleeve and wherein sliding
comprises:

pushing the collars towards each other along the longitudinal axis of the sleeve to
shorten and widen the sleeve;

sliding the sleeve onto the outer surface of the tube;

releasing the collars to enable the sleeve to retwn to a biased elongate position,
causing the sleeve to grip the tube;

attaching a connector to each end of the tube, wherein the maximum diameter of
each connector is greater than the maximum internal diameter of either collar so that the
collars do not fit over either connector and the braided tubular sleeve is retained on the tube;
and

sealing the apparatus within a sterile container.
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