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DRESSING

The present invention relates to radiopaque dressings, eg. for
contaminant discrimination by x-ray detection equipment in
5 manufacturing industries such as the food industry. The present
invention is particularly applicable to industries employing
automated detection processes operating at fast manufacturing

process line speeds.

10 Dressings, and first aid dressings in particular, worn by
personnel employed in food manufacturing industries are potential
contaminants and-there has therefore iong been a need for such
dressings to be detectable. Contaminant discrimination equipment
can include ferrous and non ferrous metal detectors but generally

15  such equipment suffers from the disadvantage that it is unsuitable
for use in relation to metal packaging and at fast product and

manufacturing process line speeds.

British Patent No.1381855 describes dressings which may be
20 screened by a metal detector. Such dressings comprise a backing
material of microporous polyvinyl chloride having a pressure-
sensitive adhesive on one surface thereof, with an
electromagnetically detectable particulate ferrous material
incorporated in the backing material. In addition to being unsuitable
25 for use in relation to metal packaging, such ferrous material

dressings are also insufficiently sensitive to x-ray detectors.

X-ray detection is a further suitable means for identifying
contaminant objects. X-ray detectable materials, in particular x-ray
30 detectable surgical sponges, are known vfrom British Patent
Specification No.1575527 which describes elastomeric filaments

loaded with from 40 to 90% w/w of powdered barium sulphate. The
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detection of such sponges is generally carried out by a manual

inspection of an x-ray plate since barium sulphate has a relatively
low attenuation. Therefore such filaments would need to be several
millimetres thick to achieve the required degree of x-ray detectability
at industrial line processing speeds. Thus, they would notbe

suitable for incorporation into thin x-ray detectable first aid

dressings and may make the dressing uncomfortable to wear.

Thus known materials are not suitable for use in x-ray
detectable dressings since the filaments would need to be relatively
thick to provide the required high attenuation necessary for high

speed x-ray detection.

We have now surprisingly found that tungsten, or salts thereof,
may be used as a radiopaque material. In particular tungsten may
be applied at a relatively low thickness whilst providing an
appropriate attenuation. Tungsten is also advantageous since it is
sufficiently non-toxic in contact with an open wound and it does not

give toxic extracts in contact with wound exudates.

Thus according to the invention we provide a dressing at least
a portion of which is substantially radiopaque characterised in that

the radiopacity is provided by tungsten or a salt thereof.

By the term dressing we mean, in particular, wound dressing,
eg. first aid dressing, although it is intended that the present
invention may also be useful in relation to tapes and closure strips
also used in wound management. By the term radiopaque we mean

impervious to electromagnetic radiation, eg. x-rays.
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The dressing according to the invention is preferably an

adhesive coated dressing, eg. a dressing comprising a backing
layer, such as a film or fabric, and an adhesive layer, eg. a skin
contacting adhesive layer. Film dressings are particularly preferred

and especially thin film dressings.

Any conventionally known films may be used and such films
may be microporous and/or moisture vapour permeable. Examples
of such films include polyurethane films used in conventional wound
dressings or polyviny! chloride (PVC) films. However, other known

films would also be suitable for use in the dressings of the invention.

The adhesive layer of the dressing may be formed from an
adhesive which is conventionally used for contact with the skin.
Suitable adhesives included polyvinyl alkyl ether adhesive and
acrylate ester copolymer adhesives. Suitable adhesives are
described in UK Patent No.1280631 and European Patent _
No0s.35399 and 51935. Preferably the adhesive is a polyviny! ether
adhesive or an acrylate ester copolymer adhesive formed by the
copolymerisation of 2-ethylhexyl acrylate, butyl acrylate and acrylic
acid. The adhesive layer of the dressing may be from 15 to 65um
thick, for example 20 to 40um thick and is applied at a weight per
unit area of 10 to 75gsm, more suitably 15 to 65gsm and preferably
25 to 40 gsm.

In a preferred dressing of the invention the dressing is
provided with an absorbent pad on the surface of the adhesive
layer. The absorbent pad may comprise any material conventionaily

used in first aid dressings, such as cotton wool, lint or foam.
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In such wound dressings, and especially wound dressings

which comprise a fibrous absorbent pad, the pad may also be
provided with a net on the wound facing surface of the pad, to

prevent contamination of the wound site by the pad material.

The whole of the dressing may be rendered radiopaque. Thus,

the tungsten or a salt thereof may be present in the backing layer, in

the adhesive layer or in an attached radiopaque strip. However, the
inclusion of tungsten in the backing is generally expensive since
relatively large amounts of tungsten or salts thereof may need to be
used. Whilst it may be advantageous to include the tungsten in the
adhesive layer, high loadings again may be expensive and will also
hinder the adhesive qualities of the adhesive layer. Nevertheless,
such dressings are to be considered within the scope of the present

invention.

However, since tungsten and salts thereof are generally
expensive, it is preferable that only a region of the dressing is
rendered radiopaque. The size of the radiopaque region may vary
depending on, inter alia, the nature of the tungsten used, achieving
the desired attenuation, and the loading of tungsten in the dressing.
Generally, the radiopaque region will comprise a small strip which
may be from 0.1 to 1.0mm in width, preferably from 0.1 to 0.8mm,
more preferably from 0.15 to 0.5mm and especially from 0.2 to
0.4mm. Since the strip width may vary it is preferable to consider a
mean strip with width which may be from 0.1 to 0.5mm, preferably

0.2 to 0.4mm and especially 0.25 to 0.35mm, eg. 0.28mm.

Similarly, the depth of the strip may be from 0.1 to 1.0mm,
preferably from 0.1 to 0.8mm, more preferably from 0.15 to 0.5mm

and especially from 0.2 to 0.4mm.
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In a particularly preferred embodiment of the invention the
tungsten is loaded into a radiopaque strip which strip is located
intermediate the adhesive layer and the absorbent pad of the

dressing.

The tungsten or a salt thereof is preferably loaded into a
carrier material. Conventionally known carrier materials may be
used, but preferably the carrier material is an adhesive. Note
however that when heavily loaded with tungsten an adhesive may
lose much of it's adhesive properties and therefore reference to an
adhesive carrier material is intended to refer to the properties of the

carrier material prior to tungsten loading.

Thus the carrier material is preferably in the form of a thin strip

and especially a thin strip of adhesive carrier material.

Tungsten loaded adhesive produces a thin x-ray detectable
material which will retain some adherent properties. The adhesive

acts as a binding agent for the tungsten, powder or a salt thereof.

In one embodiment of the invention the tungsten loaded
adhesive carrier is spread onto a substrate. Substrates can be of
any of, or any combination of paper, metal foil, polymeric film such .

as polyethylene or polypropylene. A preferred substrate is a metal

- and paper laminate, eg. an aluminium and paper laminate. This

provides the necessary support to allow the dressing to be
processed. Preferably, although not essentially, the tungsten
loaded adhesive carrier is applied to the paper side of the laminate
and the aluminium side is adhered onto the adhesive layer of the

dressing. When a laminate is used the dimensions of the
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radiopaque strip hereinbefore described shall refer only to the

tungsten loaded carrier and not the laminate. The loaded carrier
may be applied in any pattern to any of the substrates or

components of a dressing.

The adhesive carrier material may be the same as that used in

_ the adhesive layer of the dressing. However, a relatively high
viscosity adhesive is preferred, thus allowing the tungsten to remain
dispersed within the carrier. More particularly, the adhesive carrier

10 is a rubber based adhesive.

The adhesive carrier may be loaded with tungsten metal
powder, tungsten trioxide or any other suitable tungsten salt. The
tungsten or a salt thereof may be in any suitable form but preferably

15 isin powder form. Tungsten metal powder is especially preferred.

The tungsten powder may have a mean particle size of from
4.5 to 5.5um, eg. 5um and a Scott density of from 30 to 70 g/inch’,
preferably 40 to 70 gfinch’.
20
Physical strength and conformability provide advantages for

manufacturing and processing.

The percentage of tungsten in the adhesive carrier is inversely
25 proportional to the thickness of the tungsten loaded carrier in a

dressing which is required for x-ray detection.

Suitably the amount of tungsten which can be loaded into a
carrier, eg. an adhesive, to be detectable when incorporated in a
30 first aid dressing is from 10% to 90% wi/w, preferably from 30 to 90%

wiw, more preferably from 50 to 90% wiw and especially from 70 to
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90% w/w. The above values are calculated for the use of tungsten

metal powder and based on the dried carrier material.

For example, 1 part by weight of a suitable wet adhesive can
5 be mixed with 2 parts by weight of tungsten metal powder to form

the tungsten loaded adhesive detectable element compound.

A strip of 0.10mm to 1mm thickness of tungsten loaded
adhesive is suitably applied in a first aid dressing. The use of this
10  small amount of compound allows the dressing to be a low cost

disposable device.

Up to 90% by weight of tungsten may be ioaded into a rubber
resin adhesive. Such adhesives are well known and are composed
15  of natural rubber, natural resin and fillers, antioxidants and
softeners in a suitable solvent such as petrol. When the
constituents are mixed the mixture may be spread and surplus

solvent dried off.

20 It is preferable that a dressing according to the present
invention should also be metal detectable. However, tungsten alone
is not sufficiently detectable by metal detectors used in industries.
fron can therefore be incorporated into the dressing to ensure that a

dressing can also be detectable by ferrous detectors.

25
Thus, according to a further feature of the invention we provide
a dressing as hereinbefore described which is sensitive to a metal
detector.
30 The iron may be incorporated in a similar manner to the

tungsten, eg. in a strip intermediate the adhesive layer and the
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absorbent pad. However, since iron is less expensive than tungsten

the size of a metal detectable strip need not be as small as that of a
tungsten strip. However, it is preferred that the iron is disperéea in
the backing film, eg. a PVC film. Thus, particularly preferred'films
are those described in British Patent No.1381855 which is

incorporated herein by reference.

The present invention thus serves to provide an x-ray
detectable first aid dressing which uses an economic quantity of
tungsten in a highly conformable form that is safe, easy to produce

and comfortable to wear.

Although radiopaque adhesives are known, it is novel to use

tungsten or a salt thereof in such adhesives.

Thus according to a further feature of the invention we provide
a radiopaque adhesive characterised in that the radiopacity is

provided by tungsten or a salt thereof.

Similarly a tungsten loaded adhesive spread on a carrier, eg. a

laminate, as hereinbefore described are also novel.

According to the invention we also provide a process for the
manufacture of a dressing as hereinbefore described, which
comprises;

(i) spreading a radiopaque adhesive carrier onto a substrate;

(i) adhering a strip of the substrate to an adhesive layer of a
dressing, or laminating the substrate to an absorbent pad, and

(iii) adhering an absorbent pad or the substrate/absorbent pad
laminate to the adhesive layer of a dressing such that the absorbent

pad covers the substrate.
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The present invention will now be further described with

reference to the non-limiting accompanying drawings in which

5 Figure 1 is a top view of a first aid dressing according to the
present invention with net and pad omitted,
Figure 2 is a longitudinal section through a dressing as shown
in Figure 1 with net and pad shown, and
Figure 3 is an x-ray photograph of a dressing of the invention.
10
As can be seen from Figures 1 and 2, a first aid dressing (1)
consists of a backing layer (2) having an adhesive layer (3) on one
surface thereof with an absorbent pad (4) secured on the surface of
the adhesive layer (3). To make the dressing detectable by metal
15 detectors, the substrate can incorporate particulate ferrous material
(not shown) and/or an aluminium foil/paper laminate (5) can be
incorporated intermediate the adhesive layer (3) and the pad (4).
The pad (4) and laminate (5) can be enclosed by a net (6). To
make the dressing x-ray detectable by detection equipment used in
20 manufacturing industries, a strip of tungsten loaded adhesive (7) is
incorporated on the surface of the aluminium foil/paper laminate (5)

intermediate the pad (4) and the laminate (5).

With reference to Figure 3, an x-ray of a conventional first aid
25 dressing (8) is illustrated and in a dressing (1) the tungsten loaded

adhesive (7) can be seen.

The invention will now be described by way of example only in

Example 1.
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Example 1

Strips of an adhesive carrier, loaded with 90% w/w tungsten

were coated onto aluminium/paper laminate and non-woven pad

material, which is thick and soft enough to mask the strip was

‘laminated to the adhesive.

To prepare tungsten loaded adhesive, the tungsten is added to
the wet mixture before spreading and drying. A 1:2 ratio weight of
wet rubber adhesive to tungsten powder gave a suitable adhesive
that mixed well, did not settle too fast, flowed and had enough

adhesion when dry to faminate pad to foil.

The aluminium/paper laminate was cut with the pad to which it
is lightly attached by the strip of tungsten loaded adhesive. A layer
of net was wrapped round the pad and x-ray and metal detectable
element and the detectable element side secured to the adhesive
side of the main dressing thereby binding the pad securely to the
main dressing, the net also serving its main design function of
reducing adhesion of the pad to the wound. The metal/x-ray
detectable element is thus attached securely to the dressing and is

not removable by normal wear and tear.

Strips of tungsten loaded adhesive of 10mm x 1mm x 0.3mm

thickness were incorporated into x-ray detectable first aid dressings.

X-ray detectable first aid dressings (FAD) were detectable by
GK Graseby Intertest CDX equipment. Detector settings were
40KV, 4.0mA and scan speed was 1m/min. These conditions reflect

those commonly used in manufacturing industries.
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Tungsten oxide combination dispersed in rubber was
acceptably detectable at thicknesses above 3 thou (0.12mm), with 6
thou (0.24mm) +/- 1 thou being the preferred range. This is the
reference sample as referred to in Table 1 and this preferred range

was confirmed by direct measurement on the industrial x-ray

detection equipment as described above. Table 1 gives results for

each strip spread across the samples tested, in terms of thickness
and the x-ray beam power reduction settings that gave the start (first
detection) and end (no further increase in detection) for the strips.
The lower the numerical value of the start and end results, the

higher the detectability of the dressing element.

Detectable strip thickness of 0.24mm of tungsten loaded
adhesive behind pad material in a dressing as described above
appears to be not noticeable to the wearer and the detectability of
the dressing by standard ferrous detector methods was not

compromised.
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CLAIMS

1. Adressing at least a portion of which is substantially
radiopaque characterised in that the radiopacity is provided by

tungsten or a salt thereof.

2. Adressing according to claim 1 wherein the dressing

.comprises a backing layer and an adhesive layer.

3. Adressing according to claim 2 wherein the dressing is
provided with an absorbent pad on the surface of the adhesive

layer.

4. Adressing according to claim 1 wherein the radiopaque
portion comprises tungsten or a salt thereof in a carrier material.

5. Adressing according to claim 4 wherein the carrier material is
an adhesive carrier strip.

6. A dressing according to claims 4 or 5 wherein the carrier
material is located intermediate the adhesive layer and the
absorbent pad.

7.  Adressing according to claim 5 wherein the carrier strip is on a
substrate.

8. A dressing according to claim 4 wherein the carrier material is
from 0.1 to 1.0mm thick.

9. Adressing according to claim 4 wherein the carrier material is
from 0.1 to 1.0mm wide.

10. A dressing according to claim 4 wherein the amount of
tungsten loaded into the carrier is from 10% to S0% wiw.

11. A dressing according to claim 1 wherein the tungsten or a salt
thereof is in the form of powdered metal tungsten.
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12. A dressing according to claim 2 wherein at least a portion of
the backing layer contains a detectable metal.

13. A dressing according to claim 12 wherein the detectable metal
5 isiron.

14. A substantially radiopaque adhesive characterised in that the
-radiopacity is provided by tungsten or a salt thereof.

10 15. A substantially radiopaque adhesive according to claim 14
wherein the adhesive is a rubber based adhesive.

16. A process for the manufacture of a dressing according to any
one of the preceding claims which comprises:
15 (i) spreading a radiopaque adhesive onto a substrate,
(ii) adhering a strip of the substrate to an adhesive layer of a
dressing, or laminating the substrate to an absorbent pad, and
(iii) adhering an absorbent pad or the substrate absorbent pad
laminate to the adhesive layer of a dressing such that the absorbent
20 pad covers the substrate.
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