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(87) Abstract: Tubular bandage, in particular a finger or toe bandage which 1s formed as a tube comprising an outer layer which 1s
connected to an inner layer, and wherein the outer layer has a diameter and an elasticity such that the bandage can be clamped adhes -
1ve-free around the body part to be treated, in the particular, said finger or said toe, and wherein the mner layer is made of an elastic
wound-protective material, wherein said outer layer 1s made of an air-permeable and water-repellent material, and wherein, at the
open endings, said outer layer extends in the longitudinal direction over the inner layer over a distance of more than 0.5 mm, such
that the outer layer touches the body part to be treated, in particular a finger or toe, with its endings when applied.
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TUBULAR BANDAGE

The invention relates to a tubular bandage, and in particular a finger or
toe bandage, which is formed as a tube extending along a longitudinal axis
and which is open at two endings, wherein said tube comprises an outer
layer and an inner layer, wherein the outer layer is connected to an inner
layer, and wherein the outer layer has a diameter and an elasticity such that
the bandage can be clamped adhesive-free around the body part to be
treated, in particular, said finger or said toe, and wherein the inner layer is
made of an elastic wound-protective material, and wherein said outer layer
IS made of an air-permeable and water-repellent material. As is apparent
from the following description, the bandage of the present invention is char-
acterized by the fact that, near the open endings, said outer layer extends
over the inner layer over a distance of more than 0.5 mm, such that the
outer layer touches the body part to be treated with its endings, in particu-

lar, the finger or toe, when applied.

People performing manual [abour in a wet and/or dirty environment,
such as cooks, electricians, builders, carpenters, barbers, and the like, of-
ten contract wounds to the fingers, for example through impact or cutting.
These wounds are usually not of such a nature that they impede the com-
pletion of their work. However, the wound should not come into contact with
the wet and/or dirty environment, as complications in the healing process of
the wound may occur. A tubular finger or toe bandage which can be applied
adhesive-free around a finger or toe, is particularly suitable for the treat-
ment of such wounds. Such a bandage can be applied as a more or less
broad ring around the finger at the location of the wound, allowing. the
bandage to close off the wound from the environment. As the bandage is
clamping around the finger as a ring, an adhesive layer is not necessary,
and hence, an adhesive layer cannot become detached from the finger.

Therefore, the tubular bandage will remain better in place where it was ap-
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plied rather than a conventional planar bandage with adhesive strips, also

during subseguent manual labour.

Such a tubular bandage is for example known from US 2882528 (Tas-
sie, 1957). This bandage has a shape, in particular the shape of the outer
layer, which makes this bandage complex and therefore expensive to man-
ufacture. This bandage does not comprise an outer layer of which the end-
ings extends over the inner layer, and thereby closing off the inner layer

from the environment by clamping.

Furthermore, such a bandage is known from US 2002/0095107 (Mar-
tin, 2002). This patent publication describes a bandage for a finger or toe,
which is formed as a tube (see Figure 8 of said publication), and which
comprises an inner layer and an outer layer (see Figure 6 of said publica-
tion). The outer layer is made of a material having a diameter and elasticity
such that the bandage can be clamped around a finger or toe. Furthermore,
the production process for manufacturing such a bandage is optimized by
manufacturing the bandage as a continuous band, as shown in cross-
section in Figure 7 of said publication, and subsequently by cutting it into
segments (see paragraph [0066] in the latter publication) . As a result, this
bandage does not comprise an outer layer of which the endings extend
over the inner layer, thereby closing off the inner layer from the environ-

ment by clamping.

Furthermore, such a bandage is known from US 6139514 (Benson,
2000). This patent publication describes a bandage for a finger which is
formed as a sleeve with one open ending and one closed ending (see Fig-
ure 1 of said publication), and comprising an inner layer and an outer layer.
The outer layer is made of a material having a diameter and elasticity such
that the bandage can be clamped around a finger. This bandage comprises
an outer layer of which the endings extend over the inner layer, but which is

further provided with an adhesive layer to hold the bandage into place.

Furthermore, such a bandage is known from US 2008/0262403 (Mar-



CA 02841154 2013-12-20

WO 2013/001455 PCT/IB2012/053232

10

15

20

25

30

-3 -

tin, 2008). This patent publication describes a bandage, for example, for a
finger, which is formed as a tube with two open endings (see Figure 5 of

said publication), and comprising an inner layer made of an elastic fabric

and an outer layer. The outer layer is made of a material having a diameter

and elasticity such that the bandage can be clamped around a finger or toe.
Furthermore, the production process for the manufacture of such a band-
age is optimized by manufacturing the bandage as a continuous band, as
shown in cross-section in Figure 5 of said publication, and subsequently by
cutting it into segments (see paragraph [0051] in the latter publication) . As
a result, this bandage does not comprise an outer layer of which the end-
iIngs extend over the inner layer, thereby closing off the inner layer from the
environment by clamping. Because the outer layer comprises a textile, the

edge of this bandage is also prone to fraying, which is undesirable.

The bandages of the prior art have the drawback that they are not
suitable for use in dirty and/or wet environments. In such environments, the
bandage will allow dirt and/or moisture to penetrate the bandage such that
the bandage loses its protective function. A further problem is that the
bandage does not prevent wound fluids from exiting the bandage. It will be
obvious that it is unacceptable, for example in the food sector, to use band-
ages that do not contain wound fluids within the bandage, as it would cause

food to get contaminated with wound fluids.

The invention aims to provide a bandage, which, in a dirty and/or wet
environment, also has a protective function when applied over a finger or
toe. To the extent that, in the present invention, reference is made to a fin-
ger or toe bandage, it i1s obvious that, depending on the selected diameter,
the tubular bandage as described herein, can also be used for the trea't-
ment of wounds at all kinds of substantially cylindrical parts of the body, in
particular, a leg, arm, finger, toe, wrist, or even a leg in veterinary applica-
tions. Furthermore, the tubular bandage may also have a profile that varies
along its length such that the tubular bandage has an even better fit around

the body part, while following the contours thereof, such as, for example, an



CA 02841154 2013-12-20

WO 2013/001455 PCT/IB2012/053232

10

15

20

25

30

_4 -

ankle or an upper arm. Hence, the invention also aims to provide a tubular
bandage which comprises a radial outer layer which is connected to a radial
inner layer, and wherein the outer layer has a diameter and an elasticity
such that the bandage can be clamped adhesive-free around the body part
to be treated, and wherein the inner layer is made of an elastic wound-
protective material, characterized in that said outer layer is made of an air-
permeable and water-repellent material, and in that, at every point at the
open endings, said outer layer extends in the longitudinal direction over the
Inner layer over a distance‘ of more than 0.5 mm, such that by the combina-
tion of distance, diameter and elasticity of the outer layer, the latter touches
the body part to be treated with its endings when applied, in order to close

off the inner layer of the environment.

Hence, the diameter of the radial outer layer of the tubular bandage is
dependent on the body part to be treated and should be of such a nature
that the bandage can be clamped adhesive-free around the body part to be
treated. For example, when using it as a finger or toe bandage, the diame-
ter will be in a range of about 1.5 cm up to about 3.0 cm ; when using it as a
leg bandage, the diameter will be in the typical range of about 10.0 cm up
to about 20.0 cm ; when using it as a arm bandage, the diameter may be in

a typical range of about 5.0 up to about 15.0 cm.

The invention further aims to provide a bandage wherein wound fluid
is contained within the bandage when applied over a body part, in particular

a finger or toe.

The invention further aims to provide a bandage which can easily be

manufactured, and which has an edge or rim that is not fraying.

To this end, the bandage according to the invention is characterized in
that said outer layer is made of an air-permeable and water-repellent mate-
rial, and in that, at every point at the open endings, said outer layer extends
in the longitudinal direction over the inner layer over a distance of more

than 0.5 mm, such that by the combination of distance, diameter and elas-
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ticity of the outer layer, the latter touches the finger or toe with its endings
when applied, in order to close off the inner layer of the environment. When
the bandage is applied over the finger or toe, the outer layer of the tube
touches the finger at both open endings, as the edge of the outer layer ex-
tends over the inner layer, such that the inner layer is closed off from the
environment. The outer layer is made of a water-repellent but air-permeable
material, such that dirt nor moisture can penetrate the outer layer, yet the
wound is not air-tight sealed off from the environment. By this combination,
the inner layer is completely closed off from a dirty and/or wet environment,
such that the bandage maintains its protective function, even under difficult
circumstances. Furthermore, such a bandage will enclose the wound such
that, under normal conditions, no wound fluid will leave the bandage. By
this specific shape, an outer edge is created on the bandage which ensures

that the wound is seaied off from the environment.

In particular, that part of said outer layer of which the endings extend
In the longitudinal direction over the inner layer, thereby closing off the inner
layer from the environment, in particular the outer edge, does not comprise

an adhesive.

Preferably, said distance is more than 1 mm, preferably about 2, 3, 4,
5,6,7,8,9, or 10 mm ; in particular about 2 mm. When a bandage is ap-
plied over a body part to be treated, such as a finger or toe, to protect a
wound on said finger or toe, the finger or toe can bersubsequently used
again. The body part, such as for example, the finger or toe, will in practice,
after application of the bandage, be able to move, and preferably, the
bandage is formed such that a movement does not result in the fact that the
outer layer no lbnger touches the body part, such as for example, the finger
or toe, at the open endings. For this would result in dirt and/or moisture
from the environment coming into contact with the wound, causing the
bandage to lose its function. By selecting a distance of more than 1 mm,
preferably about 2 3, 4, 5, 6, 7, 8, 9, or 10 mm, and in particular about 2
mm, the ability of the outer layer to follow the movement of the body part to
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be treated, and in particular, the finger or toe, and thus to keep the open
endings closed off, is considerably increased such that a bandage with a
greater protective ability is obtained. In other words, the outer edge closing
off the wound from the environment, will be larger.

Of course, and by analogy with the diameter, the length of the tubular
bandage according to present invention will be determined by the body part
to be treated. For example, in the treatment of -a leg, arm, or even a leg In
veterinary applications, the length of the tubular bandage, i.e. the length of
the inner layer, will typically be in a range of about 5.0 cm to about 30.0 cm.
In the application to small body parts, such as a finger or toe, said tube has
a length which is less than 30 mm, preferably less than 25 mm, more pref-
erably less than 20 mm. The length of the bandage determines the covering
ability of the bandage, and thus determines the suitability of the bandage to
treat a wound with a given size. The bandége according to the invention will
be particularly suited for the treatment of relatively small wounds. If the
wound is so large that it extends over the entire finger or toe, bandages
from the state of the art, which are intended to cover the entire finger or toe,
will be preferred. However, if the wound is rather small, for example a local
cutting or abrasion wound, such a bandage from the state of the art, cover-
ing the entire finger or toe, is no longer preferred, since said bandage will
substantially reduce mobility and pressure sensitivity of the finger or toe,

such that the normal functions of the finger or toe are substantially limited.

' Hence, in the specific use of the bandage according to the invention as a

toe or finger bandage, preferably this bandage has a length which is less
than 3 centimetres, preferably less than 2 centimetres, and more preferably
less than 1.5 centimetres, and by this length is provided to minimally inter-
fere with the normal functions of the finger or toe and yet to tightly cover the

wound.

Preferably, said outer layer is made of a thermoplastic elastomer.
Thermoplastic elastomers (TPE's) are known for their good elasticity. In

particular, TPE elastomers with a hardness of 25 Shore A to 80 Shore A
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are especially suitable for use in the invention. An outer rim made of such a
thermoplastic elastomer does not fray, not even with heavy or prolonged

use.

Preferably, said inner layer is made as a compress and/or a hydrocol-
loid substance. The use of a compress and/or hydrocolloid substance as a
wound-protective material or as a part thereof, has a stimulating effect on
the healing process of the wound. A compress is a sterile gauze that is op-
tionally wet, and that is arranged such that it fits tightly onto the wound. By
the combination of a sterile gauze and the tension exerted by clamping,
bleeding of the wound is prevented. A hydrocolloid substance is a visco-
elastic gel-like material that is used to cover wounds, and that is known to

have a good wound healing ability.

Preferably, said inner layer has a substantial elasticity in both the lon-
gitudinal and transversal direction. Such an elasticity of the inner layer fa-
cilitates the application of the bandage according to the invention. Prefera-
bly, the inner layer has an elasticity which is more than the elasticity of the
outer layer, such that the inner layer is not detached from the outer when

applying the bandage.

The invention further relates to a method for the manutacture of a tub-
ular bandage according to any one of the above-mentioned embodiments,

and in particular a finger or toe bandage, wherein the method comprises

the steps of:
- manufacturing a tubular outer layer with two open endings;
- sliding the outer layer thus manufactured over a rotatable shaft;
- rotating the rotatable shaft provided with the outer layer;

- moving from the outward in radial direction towards the rotating axis
an inner layer applicator to apply an inner layer to the outer layer, wherein
the inner layer applicator is provided to stay clear from the endings of the

outer layer for at ieast 0,5 mm in the longitudinal direction.
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According to this method, bandages according to the invention can
easily and economically be manufactured. The bandages are manufactured
and packaged inside-out, and will be turned inside-out when applied by a
user, to direct the wound-protéctive material to the inside of the tubular

bandage.

The invention will now be further described with reference to an ex-

emplary embodiment shown in the drawing.
In the drawing :
Figure 1 shows a bandage according to the invention;

Figure 2 shows a cross-section of a bandage according to the inven-

tion in a non-applied state;

Figure 3 shows a cross-section of a bandage according to the inven-

tion in an applied state;

Figure 4 shows a detail of the edge of the bandage according to the

invention;

Figure 5 show a device for the manufacture of a bandage according to

the invention:

Figure 6 shows a bandage which is manufactured by the method ac-

cording to the invention;

Figure 7 shows a bandage which is manufactured by the method ac-

cording to the invention when turning it inside-out, and

Figure 8 show a variant of a bandage according to the invention,

which is provided at one open side to clear a fingernail.

In the drawing, to the same or an analogous element is assigned the

same reference numeral.

The figures show a finger or toe bandage 1. This finger or toe band-
age has an outer layer 2 having the form of a tube which is open at its two

distal endings. The outer layer is manufactured preferably tubular, in one
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piece and non-interrupted. This outer layer iIs made of an elastic material
such as a rubber or a latex, or a thermoplastic elastomer. This outer layer
further has a diameter D which i1s chosen such that the bandage without
adhesive can be clamped around a finger or toe. The diameter is preferably
between 0.5 cm and 3 cm, measured when the bandage is in its un-
stretched state, and measured on the inside of the outer layer. More prefer-

ably, the diameter is between 1 cm and 2 cm.

The outer layer 2 is made air-permeable. This allows the healing pro-
cess to be promoted. A TPE outer layer can be made air-permeable by
providing small openings or holes through the outer layer. The outer layer
may be punctured in order to create such openings. Furthermore, the outer
layer 2 1s made water-repellent. This allows to avoid the penetration of dirt
into the wound. Preferably, the bandage is made of an hypo-allergenic ma-
terial. An example of a material that is suitable for manUfacturing the outer
layer, is a thermoplastic elastomer (TPE), Shore A, 25 to 80. This material
has an elasticity which is very suitable for the bandage according to the in-

vention.

The finger or toe bandage has a width B which is chosen such that the
bandage Is able to cover a local wound on a finger or toe. The width B of
the bandage is measured parallel to the longitudinal axis 3 of the finger or
toe bandage, and from the one distal ending to the opposite distal ending.
Preferably, the width B of the bandage is not more than 3 inches, more
preferably not more than 2.5 centimetre. For bandages with a smaller di-
ameter, the width B of the bandage will preferably be not more than 2.0

centimetre.

The outer layer 2 is at least partially provided on an inside with an in-
ner layer comprising at least a wound-protective material 4. The wound-
protective material preferably comprises a'compress and/or hydrocolloid
substance. A compress can be defined as a gauze folded together several

times, that Is used in surgery as a bandage. The advantage of a gauze, in
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particular a compress, in the elastic finger or toe bandage according to the
invention is that a gauze can stretch along with the elastic outer layer of the
bandage. Preferably, the wound-protective material 4 is substantially
stretchable in two different directions in the plane of the body of the band-
age. The wound-protective material 4 can also be formed as a powder
which Is attached to the outer layer. The wound-protective material 4 is

connected with the outer layer by traditional gluing or by ultrasonic bonding.

Figure 2 shows a cross-section of the finger or toe bandage, and
shows In particular how the endings have been designed. At the distal end-
ings, the outer layer 2 extends in the longitudinal direction over the inner
layer 4 over a distance E. This distance E is at least more than 0.5 mm,
preferably more than 1.0 mm, more preferably more than 1.5 mm, most
preferably about 2 mm. The technical effect of this distance E is clearly

shown in Figure 3.

Figure 3 shows a cross-section of the finger or toe bandage, wherein
the latter is applied onto a finger or toe. As described above, the diameter
and the elasticity of the outer layer of the bandage is such that the bandage
clamps onto the finger or toe. By combining this technical feature with the
distance E, as described above, the endings of the outer layer will bend
towards the finger or toe, and touch the finger or toe, as is shown in Figure
3. As a result, the inner layer 4 is closed off from the environment, and also
the environment is closed off from the wound which is covered by the

bandage.

Figure. 4a shows In detail how the endings of the outer layer of the
bandage, as a result of the elasticity, diameter and distance E, are adjoin-
ing the finger. Figure 4b shows an alternative in which the clamping of the
outer layer of the bandage, at its endings, against the finger is reinforced by
the application of an edge 5 at its endings and on the inside of the outer
layer. The edge may be formed by a thickening of the outer layer in the di-

rection of the longitudinal axis 3 of the bandage.
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As, following the construction of the bandage according to the inven-
tion, the outer layer completely encloses the inner layer such that the inner
layer in use does not come into contact with the environment, the bandage
according to the invention is very suitable for covering wounds. However,
by the above-described functionality, the invention is equally very suitable
for the application of medication as a transdermal bandage. For this pur-
pose, the inner layer may comprise medication which is absorbed through
the skin. An example of such a medication is nicotine, such that a nicotine
bandage is obtained. Because the outer layer of the bandage completely
closes off the inner layer from the environment, also the medication is
closed off from the environment. This means that said medication is not
able to contaminate the environment. Also, the medication, when the band-
age is in a humid or aqueous environment, is not able to dissolve into said

environment, as the inner layer is sealed off from the environment.

Figure 5 shows a device for the manufacture of a bandage according
to the invention. Said device comprises a motor 6 which drives a shaft 7,
onto which shaft a bandage holder 8 is mounted. The shaft 7 is provided to
have mounted bandage holders 8 with different diameters. The bandage
holder is formed such that an outer layer 2 of a finger or toe bandage can
be slid onto the bandage holder 8. Since outer layers 2 with different thick-
nesses are provided, also different associated bandage holders 8 should be
provided. The device further comprises a piston 9 which is able to radially
move an inner layer applicator 10 towards the bandage holder 8. The inner
layer applicator 10 is provided to attach an inner layer 4 to the outer layer 2
provided over the bandage holder 8. The inner layer applicator 10 is further
provided, when applying the inner layer, to stay clear at least 0.5 mm from

the endings of the outer layer.

On the device as shown in Figure 5, a bandage is formed as shown in
Figure 6. This bandage is technically constructed in the same way as the
bandage shown in the Figures 1-4, however, inside-out. To use the band-

age to cover a wound on a finger or toe, the bandage is turned inside-out in
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advance, or during the application according to the arrow 11 as shown in
Figure 7. It will therefore be appreciated that the finger or toe bandage in a
state as shown in Figure 6 will be within the scope of protection of the

claims when said bandage is suitable to be turned inside-out as shown in

Figure 7.

Figure 8 shows a variant of a bandage according to the invention, in
which the opening of the tube on one side is shaped such as to clear the
finger nail, for example, to allow wOrking with the nail. The edges around
the preformed opening such that the fingernail is cleared, close off the in-
side of the bandage from the environment, as described above. The pre-

formed opening may be adapted to the size of the finger or toe nail.
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CLAIMS

A tubular bandage which extends along a longitudinal axis, and which
Is open at two endings, wherein said tube comprises a radial outer
layer which is connected to a radial inner layer, and wherein the outer
layer has a diameter and an elasticity such that the bandage can be
clamped adhesive-free around a body part to be treated, and wherein
the inner layer is made of an elastic wound-protective material, char-
acterized, in that said outer layer is made of an air-permeable and
water-repellent material, and in that, at every point at the open end-
Ings, said outer layer extends in the longitudinal direction over the in-
ner layer over a distance of more than 0.5 mm, such that by the com-
bination of distance, diameter and elasticity of the outer layer, the lat-
ter touches the body part to be treated with its endings when applied,

in order to close off the inner layer from the environment.

Tubular bandage according to claim 1, wherein that part of said outer
layer of which the endings extend in the longitudinal direction over the

inner layer, does not comprise an adhesive.

Tubular bandage according to any one of the preceding claims,

wherein said distance is more than 1 mm, preferably about 2 mm.

Tubular bandage according to any one of the preceding claims,
wherein said outer layer completely closes off the inner layer at least

at one radial ending thereof.

Tubular bandage according to any one of the preceding claims,
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wherein said outer layer is made of a thermoplastic elastomer.

Tubular bandage according to any one of the preceding claims,

wherein said inner layer is made as a compress.

Tubular bandage according to any one of the preceding claims,

wherein said inner layer is made as a visco-elastic gel.

Tubular bandage according to any one of the preceding claims,
wherein said inner layer exhibits a substantial elasticity in both the

longitudinal and transversal direction.

Tubular bandage according to any one of the preceding claims,

wherein said inner layer has a thickness between 0.4 mm and 2 mm.

Tubular bandage according to any one of the preceding claims,
wherein said tube has a length which is less than 30 mm, preferably

less than 25 mm, more preferably less than 20 mm.

Use of a tubular bandage according to claim 10 as a finger or toe

bandage.

A method for the manufacture of a tubular bandage according to any

- one of the preceding claims, wherein the method comprises the steps

of:
- manufacturing a tubular outer layer with two open endings;

- sliding the outer layer thus manufactured over a rotatable shaft;
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- rotating the rotatable shaft provided with the outer layer;

- moving from the outward in radial direction towards the rotating
axis an inner layer applicator to apply an inner layer to the outer layer,
wherein the inner layer applicator is provided to stay clear from the .
endings of the outer layer for at least 0,5 mm in the longitudinal direc-

tion.

Method according to claim 12, wherein said manufacturing is done by
first extruding a plastic tube and subsequently cutting off a segment of

the tube, which segment forms said tubular outer layer.

Method according to claim 12 or 13, wherein, before the step of apply-

ing the inner layer, an adhesive is applied to the outer layer.

Method according to any one of the claims 12 to 14, wherein the
method further comprises the step of packaging the bandage in a
package, and wherein the method is carried out under sterile condi-

tions.
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