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position, comprised between 0.01% and 0.09%; and silver and/or a pharmaceutically acceptable salt thereof in the solid state in a rel -
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AN ANTI-MICROBIAL DRESSING, AN ANTI-MICROBIAL COMPOSITION AND
USE THEREOF

FIELD OF INVENTION

The invention relates to the field of medical devices, in particular antimicrobial
compositions and antimicrobial dressings, preferably using catheters.

DESCRIPTION OF THE PRIOR ART

The skin of a patient can exhibit zones requiring dressing; these zones can
comprise cuts, burns, excoriations or wounds. In these cases sterile dressings are
used, preferably antimicrobial for preventing proliferation of bacteria. This
requirement is particularly felt a the case where a catheter has been implanted in
the patient.

Vascular catheters are implanted in a patient when it is necessary to have a
vascular access for infusion of liquids and/or administering pharmaceutical
substances directly into the vein. This can occur in order to obtain an immediate
access in emergency situations and to obtain a permanent vascular access on the
patient (for example in oncological situations or peritoneal dialysis). The
permanent vascular access is usually constituted by a central venous catheter
(CVC), and must be maintained for long periods, and at times can be used for a
lifetime.

The implant of a catheter (generic or CVC) on a patient is carried out by inserting
a part of the catheter in the body of the patient via a suitable exit site located on
the skin. Thus, after the implant, the catheter exhibits a tract internal of the patient
and an tract that is external of the body, which can comprise one or more
connections for the infusion devices.

To avoid subsequent re-implanting of catheters, the exit point must be closed in
the shortest time possible without becoming infected and is periodically dressed
with disinfectants and covered with antiseptic dressings to prevent extraluminal
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catheter contaminations. In particular it is necessary that the exit point stays dry
as the presence of liquids (blood or bodily exudates) can facilitate microbial
proliferation and increase the risks of infection at the exit point.

This is especially important in the case of a permanent vascular access,
especially in a case of patients undergoing chemotherapy or dialytic therapy, for
example peritoneal dialysis.

At present, specific antimicrobial dressings are present on the market, under the
name of Johnson & Johnson and having the trade name Biopatch (Canadian
Registered Trademark No. TMA550999 of Johnson & Johnson), which are
conformed as a circular crown to be applied on the skin at the exit point of the
catheter so as to surround a section of catheter which exits from the patient’s
body. These dressings comprise, as an antimicrobial agent, a derivative of
chlorhexidine (chlorhexidine digluconate) freeze-dried in a quantity of 10.2 g/m?,
calculated as a weight of the substance which a fraction of the surface of the
dressing applicable on the skin and corresponding to a weight/weight percentage
of 2% calculated as a weight of chlorhexidine digluconate in the total weight of the
dressing. In the instructions, the dressings must be replaced every seven days.

Although they have a good antimicrobial action, chlorhexidine and the
pharmaceutically-acceptable salts (among which digluconate) exhibit a series of
potential collateral effects. In fact, experimental studies have shown that they are
cytotoxic for fibroblasts; if absorbed they can lead to nephritis and can determine
the onset of sensitization or hypersensitisation effects, and irritable skin. The
cutaneous sensitization phenomena are particularly undesirable in the case of
vascular accesses of the permanent type, such as CVCs in which, in the long-run,
these phenomena can give rise to infections. This represents a disadvantage as,
in order to be subjected to long and/or periodical intravenous therapies via
catheters, the patient has always to maintain an antimicrobial dressing in contact
with the skin, and change it periodically.
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Further, chlorhexidine and/or the salts thereof, in solutions of above 2% in
weight/weight, can cause conjunctivitis or seriously damage the cornea. It follows
that it is necessary to take special precautions in the handling of the solutions
during the production process of the above-described medications of known type.

There emerges, therefore, the need for an antimicrobial dressing which exceeds
the drawbacks of the known dressings and in particular which enables preventing
or reducing the replacements of catheters which require unpleasant interventions
on the patient.

SUMMARY OF THE INVENTION

The aim of the present invention is to obviate the drawbacks of the prior art: in
particular the main aim of the present invention is to facilitate healing and reduce
the probability that the zone to be dressed becomes infected, and at the same
time reduces the probability of inflammatory phenomena and/or sensitization
and/or irritation of the skin at the zone to be dressed. This, in the case of exit
points for catheters, must be both in the post-operations phase and during the
permanence of the catheters so as to limit the number of implant procedures a
patient has to undergo.

A further aim of the present invention is to provide a dressing and an antimicrobial
composition, usable in particular for dressing the exit points of a catheter in a
body, having a high level of antibacterial effectiveness and which substantially
reduces the probability of inflammatory phenomena and/or sensitisation and/or
irritation of the skin at the dressing zone, when dealing with an exit point of a
catheter.

The invention further relates to providing an antimicrobial composition usable for
producing an antimicrobial device or an antimicrobial dressing according to the
aims and objectives stated above.

A further aim of the invention is to provide a dressing usable in the case of
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excoriations and burns of not excessive extent, and can be used to prevent and
treat bedsores.

The above aims are obtained in accordance with the independent claims.

In particular, the aims are attained by an antimicrobial medication comprising a
5 relative portion of dressing with antimicrobial properties, having a relative dressing
surface, the portion of dressing being characterised by the presence of:

- chlorhexidine and/or a pharmaceutically acceptable salt thereof in a solid state in
a relative quantity, calculated as an equivalent weight of chlorhexidine
digluconate/surface of dressing, comprised between 0.013 and 2 g/m?; and

10 - silver and/or a pharmaceutically acceptable salt thereof in a solid state in a
relative quantity, calculated as an equivalent weight of metallic silver/surface of
dressing of greater than or equal to 0.01 g/m?.

Date Regue/Date Received 2020-08-31



10

15

20

25

The dressing surface is destined to be placed on a zone to be dressed on the
patient’s skin, preferably at the point of entry of a catheter implanted in a patient.

The antimicrobial composition of the invention comprises:

chlorhexidine and/or a pharmaceutically acceptable salt thereof in solid state,
calculated as an equivalent weight of chlorhexidine digluconate/surface of
dressing, comprised between 0.01 g/m? and 0.09%; and

the silver and/or a pharmaceutically acceptable salt thereof in solid state in a
relative weight/weight percentage comprised between 0.00008% and 0.08%.
calculated as an equivalent weight of metallic silver/surface of dressing; and

at least a pharmaceutically acceptable excipient.

The compositions of the invention are advantageous for use as a dressing, in
particular for dressing an entry point of a catheter implanted in a patient.

The dressing and the composition of the invention carry out a high level of
antimicrobial activity through a wide range. FUrther, it has surprisingly been found
that these dressings and compositions also have a high level of anti-inflammatory
activities. This contributes to increasing the antimicrobial effectiveness as the
entry point of a catheter is particularly subject to inflammation. The inflammation
phenomena at the entry point can subsequently degenerate, giving rise to
subsequent inflammations, in particular during the post-operative phase, after the
implanting of the catheter.

Further, in a study commissioned by the applicant on 128 patients, it was found
that a dressing comprising a quantity of metallic silver per unit of surface of the
dressing of 0.01 mg/m? renders a high anti-phlogosis effect, thus considerably
reducing inflammation at the needle holes made in dialysed patients periodically
subjected to venipuncture using the emerging buttonhole technique. This
technique includes a first venipuncture with a piercing needle and a series of
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subsequent venipuncture with a beveled needle. This quantity of silver in the
dressing corresponds to a percentage of 0.00016% in weight/weight, considering
the specific weight of the dressing used.

Considering that the presence of silver and/or the acceptable pharmaceutical
salts thereof enables drastically reducing the quantity of chlorhexidine and/or a
pharmaceutically-acceptable salt thereof present in the dressing and the
composition, the invention enables reducing the risks of sensitisation or
hypersensitisation of the entry point and the further counter-indications relating to
the presence of chlorhexidine or the salt.

For the purposes of the present invention, the term “dressing” in the following
description will be taken to mean those medical devices used for dressings in the
form of pads, plasters, compresses, bandages etc.

The term “solid state” is taken to include the solid state in powder form, in
particular in nano-particles.

As previously mentioned, the quantity of the antimicrobial agents of the dressing
and the composition of the invention are determined and expressed respectively
as equivalent weight of chlorhexidine diglutonate and metallic silver divided by the
surface area of the portion of dressing (in the case of the dressing) or divided by
the total weight of the composition (in the case of the composition). Therefore,
when the dressing or the composition comprise chlorhexidine or another
pharmaceutically-acceptable different from chlorhexidine digluconate, it is
possible to obtain the relative quantity calculated and expressed as a weight of
chlorhexidine digluconate respectively divided by the surface (in the case of the
dressing) or divided by the total weight of the composition, using a factor or
conversion given by the relation between the molecular weight of the
chlorhexidine diglugonate and the molecular weight of the chlorhexidine derivative
effectively comprised in the dressing or the composition. Likewise, when the
dressing or the composition comprises a pharmaceutically acceptable metallic
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silver salt it is possible to obtain the relative quantity expressed as a weight of
metallic silver as a fraction of the surface (in the case of the dressing) or a fraction
of the total weight of the composition using a conversion factor given by the
relation between the atomic weight of the silver and the molecular of the silver salt
effectively comprised in the dressing or the composition.

This means that if the dressing or the composition comprise another
pharmaceutically-acceptable salt of chlorhexidine, for example chlorhexidine
diacetate present in the dressing has to be divided by the molecular weight of the
chlorhexedine diacetate and multiplied by the molecular weight of the
chlorhexidine digluconate before relating it to the surface of the portion of
dressing or to the total weight of the composition. Likewise, if the dressing or the
composition comprise a pharmaceutically-accessible salt of silver, for example
silver alginate, for the calculation of the respective quantities indicated in the
independent claim the weight of the silver alginate must be divided by the
molecular weight of the silver alginate and multiplied by the atomic weight of the
silver before relating it to the surface of the portion of dressing or the total weight
of the composition.

The two antimicrobial agents are in solid form and therefore, once the portion of
dressing or the composition has been applied on the skin at the exit-site, no
liquids are applied to the exit-site which is therefore less subject to microbial
growth. Thus, the dressing of the invention is particularly suited to‘protection of an
exit site of a catheter implanted in a patient. For this reason it is particularly
preferable to use the dressing for the protection of an exit-site of a catheter
implanted on a patient.

Particularly preferred are dressings and compositions according to the invention
which comprise a least one of the following pharmaceutically-acceptable silver
salts; silver nitrate, silver protein (cas number 9008-42-8); silver protein (cas
number 9015-51-4), silver alginate, silver sulfadiazine, silver acetate, silver
benzoate, silver carbonate, silver iodate, silver iodide, silver lactate, silver laurate,
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silver oxide, silver palmitate and silver protein, katadyn silver otherwise known as
micronized colloidal metallic silver. Most preferred are dressings and
compositions according to the invention which comprise metallic silver in particles,
preferably in the form of nanoparticles.

5  Particularly preferred are dressings and compositions according to the invention
which comprise at least one from following pharmaceutically-acceptable
chlorhexidine salts: chlorhexidine diacetate, chlorhexidine dichlorohydride,
chlorhexidine digluconate. Even more preferred are dressings and compositions
comprising chlorhexidine digluconate.

10  The dressing of the invention preferably contains silver or a pharmaceutically-
acceptable salt (preferably one of the above-cited salts), preferably in a relative
quantity of greater than or equal to 0.2 mg/m? more preferably 0.5 mg/m? more
preferably 0.75 mg/m?, advantageously 1.0 mg/m?. Considering that the increase
of this quantity involves a reduction of the quantity of chlorhexidine derivatives, a

15 dressing according to the invention is preferred which contains silver or a
pharmaceutically-acceptable salt thereof (preferably one of the above-cited salts)
in a relative greater quantity or a same quantity to the following: 0.75 mg/m?, 1
mg/m?, 5 mg/m?, 10 mg/m?, 25 mg/m?, 50 mg/m?, 75 mg/m?, mg/m?, 100 mg/m?,
125 mg/m?, 150 mg/m?, 175 mg/m?, 200 mg/m? 225 mg/m?, 250 mg/m?, 275

20  mg/m?e 300 mg/m?.

As regards the disclosed composition, it preferably comprises silver or a
pharmaceutically-acceptable salt thereof (preferably one of the above-cited salts)
in a percentage of greater than or equal to 0.00016 %, more preferably greater
than or equal to 0.0004 %. Even more preferably, in the following order, the
25  percentage is greater than or equal to 0.0008 %, 0.0012%, 0.0020%, _ 0.0030%
0.004 %, 0.0068 %, 06:62-%, 0.04 %, 0.06 %._; On increasing the above quantity or
percentage of silver and/or a pharmaceutically-acceptable salt thereof (calculated

as previously indicated) the quantities or percentage of chlorhexidine and or a
pharmaceutically-acceptable salt thereof comprised in the dressing or the

Date Regue/Date Received 2020-08-31



composition and also calculated as previously indicated might fall. Consequently,
the disadvantages correlated to these chiorohexidrine-type chemical compositions
will fall. It is therefore more greatly preferably for the dressing of the invention to
contain chlorhexidine or a pharmaceutically-acceptable salt thereof in a quantity
5 calculated as cited above and indicated in the claims of less than or equal, in the
following order, respectively 2.125 g/m2,2.0 g/m?, 1.875 g/m2, 1.75 gim?, 1.625
g/m?, 1.5 g/m?, 1.375 g/m?, 1.25 g/m?2, 1.125 g/m?, 1.0 g/m?, 0.875 g/m?, 0.75 g/m?
and 0-.625 g/m?. More preferably, this quantity is greater than or equal to, in the
following order, respectively 0.012 g/mg? 0.025 g/im?, 0.037 g/m? 0.050 g/m?,
10 0.063 g/m? 0.075 g/im? 0.088 g/m? 0.100 g/m? 0.113 g/m?, 0.125 g/m2, 0.150
g/m? 0.175 g/m? 0.200 g/m? 0.225 g/m?, 0.250 g/m?, 0.275 g/m?, 0.300 g/m?,
0.325 g/m? 0.350 g/m? 0.375 g/m? 0.400 g/m? 0.425 g/m? 0.450 g/m2, 0.475
’ g/m?, 0.500 g/m?, 0.525 g/m?, 0.550 g/im?, 0.575 g/m?, 0.600 g/m?,

This quantity is advantageously comprised between 0.40 and 1.125 g/m?, still
15 more advantageously comprised between 0.6 and 0.875 g/m>.

Concerning the composition of the invention, it preferably contains chlorhexidine
or a pharmaceutically-acceptable salt thereof in a percentage calculated as a
weight of chlorhexidine digluconate/total weight of the composition that is less
than or equal to 0.08%, more preferably 0.07%, still more preferably 0.06%.

20  Greater advantages are obtained with a lowering of the amount of the percentage.
Further, more greatly preferred (in the following order) are values of the
percentage that are greater or equal to 0.015 %, 0.02 %, 0.03 %, 0.04 %, 0.05 %,
0.06 %, 0.07 %, 0.08, %:-0,-09%:-0;10%:0,16%0,2%-e-di-0,3-%- The present
invention discloses and includes each single combination of the above quantities

25  andlor percentages of the two types of antibacterial substances (i.e. those relative
to the chlorhexidine or the salts thereof and the one relating to the silver and its
salts/derivatives as indicated above), calculated and expressed as previously
indicated and set down in the claims.

Further, also considered to be falling within the ambit of the invention is each
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single combination of substances at the basis of the chlorhexidine (chlorhexidine
or a pharmaceutically-acceptable salt) and silver-based substances (metallic
silver or a pharmaceutically-acceptable salt) in particular comprising one or more
of the substantially specially mentioned herein above.

Finally, the scope of the present description also includes and comprises each
single combination of the above combinations of quantity and/or percentages and
the cited combinations of substances.

Dressings are advantageous in which the quantity of the chlorhexidine and/or a
pharmaceutically-acceptable salt in the solid state, calculated as an equivalent
weight of chlorhexidine digluconate/surface of dressing, is greater than 0.1 g/mZ?.

Also preferred is a dressing according to the invention, in which the quantity of the
silver and/or a pharmaceutically-acceptable salt in the solid state, calculated as
an equivalent weight of metallic silver/surface of dressing, is greater than 0.2
mg/m?2.

Especially preferred are dressings according to the invention, in which the portion
of dressing has a ratio between the weight thereof and the dressing surface
comprised between 100 and 150 g/m?, preferably between 120 - 130 g/m?, and
comprises:

the chlorhexidine and/or a pharmaceutically acceptable salt thereof in the solid
state in a relative quantity, calculated as an equivalent weight of chlorhexidine
digluconate/surface of medication, is comprised between 0.500 and 0.875 g/m?
and corresponding to a relative percentage, calculated as an equivalent weight of
chlorhexidine digluconate/weight of the portion (30) of dressing in percentage,
comprised between 0.40 and 0.70%;

and the silver and/or a pharmaceutically acceptable salt thereof in the solid state
in a relative quantity, calculated as an equivalent weight of metallic sliver/surface
of medication, is comprised between 50 and 300 g/m? (preferably between 50 and

10
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250 mg/m2, more preferably between 50 and 200 mg/m?) and corresponding to a
relative percentage, calculated as an equivalent weight of metallic silver/weight of
the portion of dressing in percentage, comprised between 0.04% and 0.24%
(preferably between 0.04 % and 0.16%, more preferably 0.20%).

BRIEF DESCRIPTION OF THE DRAWINGS

The characteristics of the invention will emerge in the following, in which some
preferred but not exclusive embodiments are described with reference to the
accompanying tables of drawings, in which:

figure 1 is a perspective and schematic view, not in scale, of an embodiment of
the dressing of the invention;

figure 2 is a perspective and schematic view, not in scale, of an embodiment of
the dressing of the invention:;

figure 3 is a perspective view, not in scale, of a further embodiment of the
dressing of the invention:;

figure 3a is an embodiment of the dressing in an alternative confirmation to the
one shown in the embodiment of the invention of figure 3;

figure 4 is a perspective view of a further embodiment of the dressing of the
invention;

figure 5 is a perspective view of a further embodiment of the dressing of the
invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

In the various figures 1-5, the identical components are denoted by the same
numerical references as in the following description in the various embodiments of

the invention and have similar characteristics unless otherwise specified.

In the figures, 1 denotes a dressing comprising a relative portion of dressing 30

11
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with antimicrobial properties having a relative surface of dressing 110 in which the
portion of dressing 30 comprises:

chlorhexidine and/or a pharmaceutically acceptable salt thereof in a solid state in
a relative quantity, calculated as an equivalent weight of chlorhexidine
digluconate/surface of dressing, comprised between 0.013 and 2 g/m?; and

silver and/or a pharmaceutically acceptable salt thereof in a solid state in a
relative quantity, calculated as an equivalent weight of metallic silver/surface of
dressing of greater than or equal to 0.1 mg/m2.

In the case of a dressing 1 for protection of an entry point of a catheter implanted
in a patient, the relative portion of dressing 30 is preferably conformed in such a
way as to surround the catheter at a relative section external of the body of the
patient when the surface of the dressing 110 is applied on the skin at the exit
point (figures 3-4).

In particular, a dressing 1 is preferred for protection of a catheter implanted in a
patient in which the relative portion of dressing 30 is interested by a slit 14 having
a shape and dimensions that are such as to enable a tract of catheter external of
the body to cross the portion 30 of dressing and surround the sector of the
catheter when the medicating surface is applied at the grafting exit point.
Alternatively the health operative and/or the patient can form a slit 14 in the
dressings 1 which are lacking at moment of use, by using sterile cutting means.
This can be performed, for example, using the dressings 1 illustrated in figures 1-2.

As illustrated in figures 3-4, the slit 14 is preferably selected from a group
comprising:

a single cut comprising a single linear cut 23 having a relative first end arranged on
an edge 35 of the portion of dressing 30; and a through-hole 20 which originates
from a second end of the single cut 23;

a Y-shaped slit comprising a first linear cut 20 having a relative first end arranged

12
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on an edge 35 of the portion of dressing 30; and two further linear cuts 21
originating from a second of the first cut 20 and identifying an angle 22 of less than
180°.

The through-hole 24 is preferably circular and the slit 14 further comprises at least
a plurality of further cuts 28 and wherein each of the further cuts 28 originates
from the edge of the through-hole 24 and is arranged, externally of the through-
hole 24, along a radial direction with respect to the through-hole 24 (figure 4).

The dressings 1 are particularly preferred for protecting an exit point of a catheter
implanted in a patient according the invention as illustrated in figure 4. They are
provided with the slit 14, and further comprise a containing element 10 for
containing the tract of catheter which remains external of the patient's body once
the catheter has been installed. This containing element 10 in turn comprises: a
housing (preferably defined by two facing walls 13) having dimensions that are
such as to be able to receive a terminal part of the external tract of catheter; and
an opening 12 for placing the housing in communication with the outside. The
opening 12 is conformed and arranged in such a way as to enable introduction
and positioning of the terminal part of the external tract of the catheter in the
housing when the dressing surface of the portion of dressing is applied on the
patient’s body at an exit point and the slit surrounding the external tract of
catheter. Therefore the containing element 10 is fixed to the portion of dressing in
such a way that the opening 12 is arranged on the opposite side to the dressing
surface. The dressing portion 30 performing an antimicrobial activity is preferably
arranged in proximity of the opening 12, more preferably contiguous to the
opening 12.

In an embodiment of the dressing 1 according to the invention (not illustrated) the
relative dressing portion 30 comprises an element made of a metallic silver which
can be constituted by a slim pierced layer of metallic silver, by a netting or by a
mesh realized with skeins of metallic silver. In this embodiment the chlorhexidine
and/or the pharmaceutically-acceptable salt thereof is arranged on the element
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made of metallic silver. The metallic silver element is permeable to blood and to
bodily exudate and is preferably arranged on a plaster.

In an embodiment of the dressing 1 of the invention, not illustrated, the relative
portion of dressing 30 comprises a metallic silver element which can be
constituted by a slim pierced layer of metallic silver, a net or a mesh realized with
threads of metallic silver. In this embodiment the chlorhexidine and/or the
pharmaceutically-acceptable salt is arranged on the metallic silver element. The
metallic silver element is permeable to blood and to bodily exudate and is
preferably arranged on a plaster.

Figures 1, 2, 3, 4 and 5 illustrate dressings 1 in which the relative portion of
dressing 30 further comprises:

a surface layer 110 identifying the surface of the dressing for contacting a
patient’s skin, the layer being permeable to blood and corporeal exudate; and

at least an absorbent inner layer 120 for absorbing blood and corporeal exudate;

wherein at least one from among the surface layer 110 and/or the internal
absorbent layer 120 comprises the chlorhexidin and/or the pharmaceutically
acceptable salt thereof and the silver and/or the pharmaceutically acceptable salt
thereof.

As in figure 1, the surface layer 110 advantageously comprises metallic silver and
the internal layer comprises chlorhexidin or a salt thereof (schematized and

illustrated as particles denoted by reference numeral 2).

The internal absorbent layer 120 preferably comprises the chlorhexidine and/or
the pharmaceutically-acceptable salt.

The surface layer 110 is preferably obtained by metallization with silver of an anti-
stick support (not shown) which is permeable to blood and corporeal exudate
which can be a mesh, a textile, a TNT, made of polyethylene, polyester, viscose,
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or other medical-grade material. The metallization can be done using classical
methods or by micro-deposition or nano-deposition.

As in figure 1, the surface layer 110 advantageously comprises metallic silver and
the internal layer comprises chlorhexidine or a salt thereof schematised and
illustrated as particles denoted by reference 2. In figures 1, 2,4 and 5, the surface
layer 110 is constituted by a metallic silver element, in particular by a net realized
with threads of metallic silver.

Figure 2 illustrates an embodiment of the dressing in which the silver nano-
particles and/or a pharmaceutically-acceptable salt thereof are schematized by
reference numeral 12,

The dressings 1 and compositions of the invention comprising alsc nano-particles
2 of chlorhexidine or a pharmaceutically-acceptable salt thereof are preferably
(figure 2).

Therefore the dressings and the compositions of the invention are preferred in
which the chlorhexidine and/or a pharmaceutically-acceptable salt thereof and/or
the silver and/or a pharmaceuctically-acceptable salt thereof are in the form of
nano-particles 2, 12, in particular when each single nano-particle 2, 12 comprises
both the chiorhexidine and/or a pharmaceutically-acceptable salt thereof is silver
and/or a pharmaceutically-acceptable salt thereof (figure 2).

These bicomponent nanoparticles, comprising silver, preferably metallic, and/or a
pharmaceutically-acceptable salt and chlorohexidrin and/or a pharmaceutically-
acceptable salt thereof, are obtainable by means of contemporary nano-
deposition of the substances. In the case of the dressing 1 according to the

invention, the nano-particles 1 can be deposited on a suitable sub-layer by means
of known methods, including successive depositing of silver nanoparticles,

preferable metallic silver, and nanoparticles of chlorhexidine and/or a relative
pharmaceutically-acceptable salt or vice versa.
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The sub-layer on which the nano-particles 2, 12 are deposited can be
advantageously constituted by the surface layer 110 and/or by the absorbent
layer 120 should the dressings 1 require the presence thereof.

Also particularly advantageous are the embodiments of the dressing that
comprise a plaster, an elastic bandage, a self-adhesive bandage, as they enable
easily fixing the dressing surface to the patient's skin. Figure 5 illustrates an
embodiment of the dressing further comprising a plaster constituted by an
adhesive layer 160 on which the portion of dressing is arranged so as to fix the
portion to the zone to be dressed and by at least a removably protective film 161.
For the sake of greater clarity, in figure 5 the flaps of the two parts of the
protective film 161 have been illustrated in a raised position, instead of completely
opposite the adhesive layer and the portion of dressing.

The portion of dressing, generally planar, can have any shape: circular (as in
figure 5), square, rectangular, etc.

Obviously the dressings of the invention will have to be sterilized before use,
preferably before the relative packing.

It is further advantageous to have a medical device comprising a spray dispenser
for dispensing an antimicrobial composition according to the invention.

Experimental data

The antimicrobial activity was tested following the ASTM E 2180-07 method, on
90 samples of a sterile dressing according to the invention which differed from the
one in figure 1 only in that it was circular and not rectangular. The dressing
comprises chlorhexidine digluconate 0.625 g/m? and metallic silver 200 mg/m?,
and the silver is metallized on the surface layer 110 while the chlorhexidine
digluconate is arranged in the absorbent layer 120. As control, 90 samples of a
sterile dressing was used, which differed from the dressing of the invention only in
the absence of metallic silver and chlorhexidine digluconate.
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Four microbial strains were tested, as follow: Candida albicans ATCC 10231:
Pseudomonas aeruginosa ATCC 15442; Staphylococcus aureus ATCC 6538
Staphylococcus aureus MRSA ATCC33591.

The results obtained have been summarized in the following tables.

5
, Dilution 10 Resulit inoculum
Strains (ufc/mi) (ufc/mi) (ufc/ml)
Candida albicans ATCC 10231 203 — 240 2.22 x 108 2.22 x 108
| Peeudomonas serginosa 116 — 101 1.09x10° | 1.09x 10°
plaphylococous aureus ATCC | 149—153 | 151x10° | 1.51x10°
?taphy""f_[‘.’g‘é%gg;ﬁus MRSA 133 — 151 1.42 x 108 1.42 x 108
Table 2: strain count (ufc/ml)
. . T24 | T48| T72 | T120] T144| T168] T 192
Strain times TO hours | hours| hours | hours| hours| hours | hours
Candida 447 | 200x | 219 | 302 | 427 | 550 | 151
albicans | MO |05 | T105 | x105 | x 105 | x105 | x105 | x 105 | N-E-
fosa; | sample T4 <100 | <10 | <10 | <10 | <10 | <10 | NE
Pseudomona 102 | 933 x 955 | 120 | 1.45 | 123
s control | 408 | 105 | NE- |y 05 | x 108 | x 108 | x 100 | NE
aeruginosa

ATCC | sample | 52X | 166 | NE. | <10 | <10 | <10 | <10 | NE.
15442

89x | 1.55x | 1.66 | 1.70 | 2.00 | 2.00 | 219 | 204

Staphylococ | control | 4" | g™ | 0 | 05 | x105 | x40 | %105 | X

Cus aureus 108
ATCC 6538
sample | 214 | <10 | <10 | <10 | <10 | <10 | <10 | <10
S;ig”;’lf’rgﬁ: control | 178 | 170x | 182 | 214 | 229 | 251 | 240 | 259
MRSA x 108 108 x 108 x 108 x 108 X 105 X 10° 105
ATCC3359
1 205

sample X 104 269 37 <10 | <10 | <10 | <10 | <10
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N.E. = analysis not performed.
Table 3: mean count of surviving micro-organisms
(ufc/ml) at different contact times (hours )
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. i T 48 T72 | T120| T144| T168| T 192
Strain time TO | T24hours | s | hours | hours| hours| hours| hours
Candida control 5.65 5.32 5.34 548 | 583 | 574 | 518 | N.E.
albicans
ATCC 10231 p » p p
sample 5.16 <10.00 < 1.00 1.00 1.00 1.00 1.00 N.E.
Pseudomona " Control 5.01 5.97 N.E. 598 | 6.08 | 616 | 6.09 | N.E.
s aeruginosa
ATCC 15442 p p p Z
Sample 4.93 2.22 N.E. 1.00 1.00 1.00 1.00 N.E.
Staphylococc Control 4.95 5.19 5.22 523 | 530 | 530 | 534 | 531
us aureus
ATCC 6538 > ” - ” ”
Sample | 433 | <100 | <1.00 | 455 | 100 | 100 | 1.00 | 1.00
Staphylococe
US AlrBUS Control 5.25 5.23 5.26 5.33 5.36 5.40 5.38 5.43
MRSA
ATCC33591 p 2 ” > -
Sample | 4.47 243 57 | 100 | 1.00 | 1.00 | 1.00 | 1.00
N.E. = analysis not performed.
Table 4 : mean logarithmic expression of surviving micro-organisms
5 at different contact times
. T 48 T72 T120 T 144 T 168 T192
Strains T24(hours) | (hours) | (hours) | (hours) | (hours) | (hours) | (hours)
Candida albicans o o o o 99.99 99.99
ATCC 10231 99.95% 99.99% 99.99% | 99.99% % % N.E.
Pseudomonas ‘
aeruginosa ATCC |  99.98% NE. | 9999% | 99.99% | 999 %20 | NE
15442 0 0
Staphylococcus 99.99 99.99 99.99
aureus ATCC 6538 99.99% 99.99% 99.99% | 99.99% % % %
Staphylococcus
aureus MRSA 99.84% | 90.98% | 99.09% | 99.99% | 9599 | 99.99 9999
ATCC33591 0 ° °

N.E. = analysis not performed.

Date Regue/Date Received 2020-08-31

19

Table 5: percentage reduction at different contact times




10

15

20

25

Conclusions

On the basis of the results obtained, and respecting the testing validity criteria, the
tested samples of the dressings of the invention comprising chlorhexidin
digluconate 0.625 g/m? and metallic silver 200 mg/m? in the experimental
conditions used, are effective as antimicrobials in the comparisons of the tested
strains, up to 168 hours (7 days) [192 hours — 8 days — for the staphylococcus
strains], in accordance with what is set by standard ASTM E-2180-07. Therefore it
has been demonstrated that the dressing of the invention can be used for 7 days
(168 hours), like the prior art, notwithstanding the fact it comprises a quantity of
chlorhexidin digluconate that is significantly lower, i.e. 0.625 g/m? instead of the
quantity used in the known dressing, 10.2 g/m? This enables considerably
reducing the disadvantages correlated to the chlorhexidine digluconate.

As can be gleaned from the table, it can be deduced that the analysed dressings
can carry out an antibacterial activity even for time periods greater than 7 days
(192 hours).

Further, the results obtained confirm that the dressing of the invention can be
advantageously used in the case of excoriations and burns not excessively
widespread, often with the risk of infection on the part of the microbial strains for
which the antimicrobial effectiveness has been tested.

Similar and further advantages can be exhibited for the prevention and treatment

of bedsores.

The above has been described by way of non-limiting example, and any variants
of a practical-applicational nature are understood to fall within the protective
scope of the invention as described above and as claimed in the following.
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CLAIMS

1). An anti-microbial dressing comprising a relative portion (30) of dressing with
antimicrobial properties having a relative dressing surface (110), the portion (30)
of dressing comprising: chlorhexidine and/or a pharmaceutically acceptable salt
thereof in a solid state in a relative quantity, calculated as an equivalent weight of
chlorhexidine digluconate/surface of dressing, comprised between 0.013 and 2
g/m2, and silver and/or a pharmaceutically acceptable salt thereof in a solid state
in a relative quantity, calculated as an equivalent weight of metallic silver/surface
of dressing of greater than or equal to 0.1 g/m?,

2). The dressing of claim 1, wherein the quantity of the chlorhexidine and/or a
pharmaceutically acceptable salt thereof in solid state, calculated as an equivalent
weight of chlorhexidine digluconate/surface of dressing, is greater than or equal to
0.1 g/m2.

3). The dressing of any one of claims 1 or 2, wherein the quantity of the silver
and/or a pharmaceutically acceptable salt thereof in solid state in a relative
quantity, calculated as an equivalent weight of metallic silver/surface of dressing,
is greater than or equal to 0.2 g/m?.

4). The dressing of any one of claims 1 to 3, wherein the portion (30) of dressing
has a ratio between the weight thereof and the surface of the dressing that is
comprised between 100 and 150 g/m2, and comprises: the chlorhexidine and/or a
pharmaceutically acceptable salt thereof in the solid state in a relative quantity,
calculated as an equivalent weight of chlorhexidine digluconate/surface of
medication, is comprised between 0.500 and 0.875 g/m? and corresponding to a
relative percentage, calculated as an equivalent weight of chlorhexidine
digluconate/weight of the portion (30) of dressing in percentage, comprised
between 0.40 and 0.70%; and the silver and/or pharmaceutically acceptable salt
thereof in the solid state in a relative quantity, calculated as an equivalent weight
of metallic sliver/surface of medication, is comprised between 50 and 300 g/m?
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and corresponding to a relative percentage, calculated as an equivalent weight of
metallic silver/weight of the portion of dressing in percentage, comprised between
0.04% and 0.24%.

5). The dressing of any one of claims 1 to 4, wherein the chlorohexidine and/or a
pharmaceutically acceptable salt thereof and/or the silver andlor a
pharmaceutically acceptable salt thereof are in a nanoparticle form (2, 12).

6). The dressing of claim 5, wherein each single nanoparticle (2, 12) comprises
both the chlorohexidine and/or a pharmaceutically acceptable salt thereof and the
silver and/or a pharmaceutically acceptable salt thereof.

7). The dressing of any one of claims 1 to 6, wherein the portion (30) of dressing
comprises a metallic silver element selected from a group constituted by: a net or
a mesh realised using wires of metallic silver and a slim perforated layer of
metallic silver: and wherein the chlorhexidine and/or the pharmaceutically
acceptable salt thereof is arranged on the metal element.

8). The dressing of any one of claims 1 to 6, wherein the relative portion (30) of
dressing further comprises:

a surface layer (110) identifying the surface of the dressing for contacting a
patient’s skin, the layer being permeable to blood and corporeal exudate; and

at least an absorbent inner layer (120) for absorbing blood and corporeal exudate;
wherein at least one from among the surface layer (110) and/or the internal
absorbent layer (120) comprises the chlorhexidine and/or the pharmaceutically
acceptable salt thereof and the silver and/or the pharmaceutically acceptable salt
thereof.

9). The dressing of any one of claims 1 to 8 for protecting a grafting exit point of a
catheter implanted in a patient, in which the relative portion (30) of dressing is
conformed in such a way as to surround the catheter at a sector of the catheter

22
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external of the patient’s body when the medicating surface (1 10) is applied on the
skin at the grafting exit point.

10). The dressing of claim 9, wherein the relative portion (30) of dressing is
intersected by a slit (14) having a shape and dimensions enabling a tract of

5  catheter external of the body to cross the portion (30) of dressing and surround
the sector of the catheter when the medicating surface (110) is applied at the
grafting exit point.
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