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Description

[0001] The invention relates to a nanomaterial composition having antibacterial, antimicrobial, antiviral, antimycotic,
germicide, photo-remediating properties.
[0002] Furthermore, the invention relates to a product for topical use having antibacterial, antimicrobial, antiviral,
antimycotic, germicide properties.
[0003] Certain diseases, mainly cutaneous diseases, are very widespread and although not fatal, such diseases are
however unpleasant for the persons affected thereby.
[0004] For example in case of burns it is important to provide a topical product that can be applied to the affected area
of the skin for efficaciously treating the disease of the affected area.
[0005] Often, known products are inefficacious for treating such disease, and/or require a very long application time
for showing the first results of treating the skin affection, and/or are too aggressive for the skin of a patient. Moreover,
often on the affected skin infections grow up due to external microbes.
[0006] The need thus arises to provide a new product for topical use that is efficacious in treating the aforementioned
cutaneous affection, and that on the other has a good cutaneous tolerance, and that may form an efficacious barrier
against external microbes, so avoiding any infection on the affected skin.
[0007] Moreover a cicatrizing product is often required that has a good cutaneous compatibility and is also efficacious
in cicatrizing the skin and avoiding any external contagion to the wound to be cicatrized.
[0008] DE 10342258 A1 discloses a preparation with an anti-microbial action for external use and pharmaceutical
and/or cosmetic purposes. The preparation comprises nano-scalar silver that has been deposited on an inert support
material, wherein the coated support material is integrated into the preparation in the form of an intermediate product.
The preparation is characterised by a pasty consistency and by a contained intermediate product consisting of a fine-
particled barium sulphate, or similar inert, medically safe inorganic compounds and/or micro-cellulose, onto which the
nano-scalar elemental silver is deposited. The intermediate product preferably contains 0.1 to 50 mass % silver and the
preparation contains 0.2 to 80 mass % intermediate product. The preparation can be used for reducing the symptoms
of, and therapeutically treating, microbial infections of skin, ENT, anal and genial regions.
[0009] US2006/141015 A1 discloses an antimicrobial material comprising a sheet of fabric and metallic particles
embedded in an adhesive material covering the aforesaid said sheet of fabric. The metallic particles are salts, oxides
or hydroxides. The use of a slightly soluble metallic salt or oxide is preferred, since this allows controlled and long term
release of antimicrobial ions as well as increase of the durability of the antimicrobial effect. In one embodiment, the
metallic salt crystals are micro-sized crystals. In a preferred embodiment of the present invention, the metallic salt crystals
are nano-sized crystals. The size of the crystals ranges from 10 to 1000 nm, preferably from 10 to 500 nm and more
preferably from 10 to 150 nm.
[0010] An object of the invention is to provide topical-treatment means for treating cutaneous burns.
[0011] A further object is to provide topical cicatrizing means for cicatrizing the skin of a user thereof.
[0012] According to the invention, there is provided the use of a composition, as defined in claim 1.
[0013] According to a second aspect of the invention, there is provided a method for obtaining coating means comprising
adding a coating product with a composition having the general formula AOx-(L-Men+)i.
[0014] According to a third aspect of the invention, there is provided the use of a coating product comprising a com-
position having the general formula AOx-(L-Men+)i for reclaiming a surface.
[0015] AOx is a metal or metalloid oxide in which x indicates the number of the Oxygen atom(s) (O) bound to the metal
(A) atom; Men+ is Ag+, having antibacterial, antiviral, antimycotic activity; L is 4-mercaptophenilboronic acid, and i is the
number of (L-Men+) groups bound to the metal oxide AOx, and the value of the parameter i depends on various factors,
such as the size of the nanoparticle of AOx, the nature of the molecule L.
[0016] By suitably choosing the compounds in the composition having the general formula AOx-(L-Men+)i topical-
treatment products efficacious against many different diseases may be obtained, moreover, topical-treatment products
having antiviral, antibacterial, antimicrobial, antimycotic may be obtained.
[0017] Preferably the composition having the general formula AOx-(L-Men+)i further comprises a quaternary ammonium
salts for enhancing the antiviral, antibacterial, antimicrobial, antimycotic properties of the topical-treatment means.
[0018] The composition having the general formula AOx-(L-Men+)i may be added to any known topical-treatment
products to thus obtain topical-treatment products for example in form of cream, or gel, or powder, means having
antibacterial, antimicotic, virucidal, antimicrobial properties.
[0019] For example such composition may be added to a common daily, or night cream, or to a moisturizing cream,
thus conferring the aforementioned properties thereupon.
[0020] Owing to the invention, it is possible to obtain topical-treatment products having antiviral, antibacterial, antimi-
crobial, antimycotic properties, together with other curative properties.
[0021] Therefore very efficacious topical-treatment products may be obtained.
[0022] In fact, the antiviral, antibacterial, antimicrobial, antimycotic properties allow the curative properties of the



EP 2 452 561 B1

3

5

10

15

20

25

30

35

40

45

50

55

topical-treatment products to be enhanced since any microbial proliferation growth is avoided, and any spread of the
contagion to different areas of the skin is also avoided, and also any external contagion is also avoided.
[0023] Therefore, any infection of the skin is avoided and the curative process is more efficacious and faster than
usual. Therefore very curative topical-treatment products efficacious against burns of the skin of a user may be obtained.
[0024] Preferably the topical-treatment product comprises cream means, gel means, and/or powder means.
[0025] Moreover, by suitably choosing the elements in the composition having the general formula AOx-(L-Men+)i may
be obtained a product compatible and thus mixable with any physical form of the cream means, for example emulsions,
gels, suspensions, foams, microbeadlets, microspheres, granules, microgranules, multiple emulsions, e.g. water-in-oil-
in-water emulsions.
[0026] Owing to the composition and the dimensions of the composition having the general formula AOx-(L-Men+)i,
very homogeneous topical-treatment products may be further obtained.
[0027] Moreover adding the composition having the general formula AOx- (L-Men+)i does not require further additional
step or particular precautions in the known processes for preparing topical-treatment products.
[0028] Therefore, by simply further providing the adding phase for adding the composition having the general formula
AOx-(L-Men+)i known processes for producing topical-treatment products may be modified in order to produce topical-
treatment products having antibacterial, antimicrobial, antimycotic, virucidal properties.
[0029] In the general formula AOx- (L-Men+)i, AOx may be for example titanium dioxide (TiO2), zinc oxide (ZnO), stannic
oxide (SnO2), zirconium dioxide (ZrO2), and colloidal silica (SiO2) ; Men+ may be for example a transition metal ion, for
example Ag+ Cu++.
[0030] Bifunctional molecule L is 4-mercaptophenylboromic acid.
[0031] The ligand L may form salts with cations, preferably organic cations such as tetraalkylammonium cations.
[0032] By suitably choosing the atom of the metal ion Men+ and the metal or metalloid oxide AOx a composition can
be obtained having antibacterial, antiviral, antimycotic, microcide, photocatalytic, anti-pollution properties.
[0033] Ion Men+ is Ag+ having antibacterial, antimycotic, antiviral, activity.
[0034] In another embodiment metal oxide AOx comprises TiO2, preferably with titanium in Anatase form, therefore
an anti-pollution, photocatalytic composition can be obtained.
[0035] Such composition has particle size less than 30nm, more preferably less than 15nm.
[0036] In a version quaternary ammonium salts may be added to the composition having the general formula AOx-(L-
Men+)i so enhancing the antiviral, antibacterial, antimicrobial, antimycotic properties of the composition.
[0037] Quaternary ammonium salts, are positively charged polyatomic ions of the structure NR4

+X- with R1, R2, R3,
R4 being alkyl groups, and X- a suitable anion, for example chloride anion Cl-. Any or all of the R groups may be the
same or different alkyl groups.
[0038] Many of quaternary ammonium salts are widely used, for example chloride ammonium salts.
[0039] Quaternary ammonium salts are used for example as disinfectants, surfactants, fabric softeners, antistatic
agents (e.g. in shampoo).
[0040] Adding suitable quaternary ammonium salts to the composition having the general formula AOx- (L-Men+)i it is
possible to improve the stability of suspensions, or emulsions or solutions of the composition having the general formula
AOx-(L-Men+)i, and also to enhance the property thereof, increasing the antiviral, antibacterial, antimicrobial, fungicidal
properties.
[0041] Moreover, by suitably choosing quaternary ammonium salts, it is also possible to enhance the cleaning prop-
erties of a detergent product.
[0042] For example tetraalkylammonium salt, and/or alkylammonium salts, and/or benzalkonium chloride, may be
added to the composition having the general formula AOx-(L-Men+)i,
[0043] With such a composition both transparent suspensions and milky suspensions can be obtained, such a com-
position may be dissolved both in aqueous solvents and in polar solvents, and both in organic solvents and inorganic
solvents.
[0044] With such a composition, emulsions, such as creamy emulsions may be obtained.
[0045] Studies have demonstrated that a formulation comprising a product having the general formula AOx-(L-Men+)i
is efficacious against several different microorganisms such as for example bacteria, fungi, sponge, mildews, and also
for removing organic and inorganic pollutions.
[0046] For example efficaciousness against HSV-1 (Herpes Simplex Virus-1), Adenovirus, Poliovirus, Aviaria virus,
Legionella pneumophila, Pseudomonas aeruginosa, Staphilococcus aureus, Enterococcus faecalis,’ Escherica Coli,
Salmonella enteridis D1, Listeria monocytogenes, Candida albicans, Aspergillus niger has been demonstrated.
[0047] Therefore topical-treatment means effective in removing such microorganisms and in avoiding further prolifer-
ation thereof can be obtained.
[0048] The invention may be better understood and implemented with reference to the following examples and attached
Figures in which:
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Figure 1 schematically illustrates the structure of a composition having the general formula AOx-(L-Men+)i;
Figure 2 a schematic representation of a particular composition having the general formula AOx-(L-Men+)i;

[0049] With reference to Figure 1 there is schematically shown the structure of a composition having the general or
molecular formula AOx-(L-Men+)i.
[0050] AOx is a metal or metalloid oxide in which x indicates the number of the Oxygen atom(s) (O) bonded to the
metal (A) atom, AOx may be, for example, titanium dioxide (TiO2), zinc oxide (ZnO), stannic oxide (SnO2), zirconium
dioxide (ZrO2), and colloidal silica (SiO2).
[0051] Men1 is a metal ion, having antibacterial, antiviral, antimycotic activity, for example Ag+, Cu++.
[0052] L is a bifunctional molecule that could bind both metal oxide or metalloid oxide (AOx) and the metal ion (Men+),
and i is the number of (L-Men+) groups bound to the metal oxide AOx; the value of the parameter i depends on various
factors, such as the size of the nanoparticle of AOx, the nature of the, molecule L.
[0053] The ligand L may form salts with cations, preferably organic cations, more preferably quaternary ammonium
cations, such as tetraalkylammonium cations.
[0054] Such composition may be mixed with cationic surfactants, such as alkylammonium salts, benzalkonium chloride,
that would also enhance the bactericidal activity of the composition In Figure 2, there is shown an example of composition
having the general formula AOx-(L-Men+)i in which metal oxide AOx is TiO, ion Me+, is Ag+ and ligand L is a metallorganic
molecule having the general formula Ru(H2dcb)2(NCS)2, in which (H dcb), 2,2-dipyridyl-4,4-dicarboxylic acid is the first
functional group of the ligand L and (NCS)2 is the second functional group, and the first and second functional groups
are coordinated by a metal atom M of ruthenium (Ru).
[0055] As can be seen from Figure 1, several molecules of ligand L, together with several metal ions Me+, are bound
to metal oxide AOx and are arranged so that almost all the surface of the and metal oxide AOx is covered by ligand L
and, therefore by ions Me+.
[0056] This is due to the small dimensions if the ligand L and of the metal ion Me+, which may be of the order of
picometers, therefore each molecule of metal oxide AOx can be homogeneously covered by metal ion Me+.
[0057] Furthermore, owing to the very small dimensions of the molecules contained composition AOx-(L-Men+)i nan-
oparticles are obtained that can be added to a material and intimately mixed to it, obtaining a material, for example a
plastic with homogeneous properties.
[0058] For the same reason very homogeneous emulsions, or suspensions, or solutions in many different solvents
may be obtained with the composition AOx-(L-Men+)i.
[0059] Such composition can be spread, or applied to a surface allowing a very homogeneous coverage and/or coating
of the surface to be obtained.
[0060] Compositions having the general formula AOx-(L-Men+)i have particle size less than 40nm, preferably mess
than 30nm, more preferably less than 15nm.
[0061] Therefore very thin and homogenous films homogeneously covering a surface can be obtained.
[0062] Composition having the general formula AOx-(L-Men+) may be used for obtaining suspensions both transparent
and milky, both in aqueous and polar solvents, both in inorganic and organic solvents, such suspension being stable
over time.
[0063] For obtaining suspension of the composition having the general formula AOx-(L-Men+)i a metal or metalloid
oxide AOx is mixed with a Ligand L, and with a solution into which ion Men+ are dissolved.
[0064] Oxides AOx are usually available as suspension, for example colloidal suspensions, or also in powder form.
[0065] Colloidal suspension based, for example, on colloidal silica, and/or stannic dioxide are commercially available.
Suspension based on titanium dioxide and/or zirconium dioxide may be also prepared, for example as explained there-
after. The afore mentioned suspension may be transparent or opaque, or milky and would affect the colour properties
of the final suspension prepared.
[0066] The suspension of the metal or metalloid oxide AOx are properly mixed with a suitable Ligand L so that a certain
number of molecules of the ligand may be absorbed on the surface of a molecule of oxide AOx, as can be seen from
the Figure 1, and explained in the following examples.
[0067] The number of molecules L absorbed to a molecule of the oxide AOx depends on the particular oxide AOx used.
[0068] Thereafter an alcoholic solution containing the ions Men+ of a suitable metal is mixed, so that the metal ions
may be absorbed on the molecule L, as can be seen in the Figure 1. The absorption of the ligand L on the molecule of
the oxide AOx requires about 12-36 hours, whereas the absorption of the metal ions Men+ is substantially an instantaneous
reaction. Thereafter stable suspensions are obtained in which the ligand L is bound both to the oxide AOx and to the
metal ions Men+, such suspensions may be used for obtaining many different products, for example the products cited
above and in the uses above specified.
[0069] In some other cases oxide AOx in powder form may be added to a solution containing the ligand L and therefore
an alcoholic solution of metal ions Men+ may be added.
[0070] In some other cases cationic surfactants may be absorbed on to oxide AOx and therefore a ligand L, preferably
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in suspension and/or in solution, and an metal ions Men+, preferably in alcoholic solution, may be added and mixed so
that the absorption reactions may take place.
[0071] The presence of cationic surfactants may enhance the absorption of the ligand L to the oxide AOx and also the
absorption of the metal ions Men+ on the ligand L.
[0072] Cationic surfactants may also improve the solubility of the components into the suspensions, improving the
stability thereof, and also enhance the antibacterial, antimycotic, antimicrobial properties of the suspensions obtained.
[0073] After the composition having the general formula AOx- (L-Men+)i has been obtained in any desired form, such
as suspension, emulsion, solution, such composition may be added to the ingredients for preparing topical-treatment
products, for example, a cream, a night cream, a lenitive cream or gel, a moisturizing cream or gel, obtaining a topical-
treatment product having curative properties.
[0074] Such a composition may also be added to the ingredients for preparing curative topical-treatment products, for
example to a burn cream, enhancing the curative properties thereof and conferring to the curative topical-treatment
product antimicrobial, antibacterial, antimycotic, antiviral properties.

Example 1 Transparent suspensions based on TiO2

[0075] Into a beaker there were charged 300 mL distilled H2O and 2.1 mL of a strong acid, e.g. concentrated HNO3
(65% w/w). Over a period of 10 min, 50 mL titanium isopropoxide (supplied by Fluka) was added under stirring, by means
of a dropping funnel.
[0076] A white milky precipitate of TiO2 was formed.
[0077] The mixture was then heated at 80 °C for 8 to 12 hours, taking care to maintain the stirring and the temperature
constant.
[0078] During the heating, the precipitate redissolves, and the mixture took on an opalescent appearance.
[0079] During the phase of heating, the colloidal suspension was concentrated to a final volume of 100 to 200 mL,
corresponding to a TiO2 concentration of 150-75 g/L.
[0080] The nanoparticles of titanium dioxide obtained at the end of the process had a diameter in the range 6 to 15 nm.
[0081] The suspension concentrated to 100 mL was then diluted by addition of distilled water and ethanol, to give a
final transparent solution (pH≈2) that has a concentration of TiO2 of 1.5% and a percentage of alcohol comprised between
about 10% to about 50%, preferably of about 25%.

Example 2 Transparent suspensions based on ZrO2

[0082] Into a beaker there were charged 300 mL distilled H2O and 2.1 mL of a strong acid, e.g. concentrated HNO3
(65%).
[0083] Over a period of ca. 10 min, 76 mL zirconium tetraisopropoxide (70% in isopropanol) was added under stirring,
by means of a dropping funnel.
[0084] A white milky precipitation of ZrO2 was seen to form almost immediately.
[0085] The mixture was then heated at 90°C for 8 to 12 hours, taking care to maintain the stirring and to maintain
constant temperature.
[0086] During the heating, the precipitate redissolves, giving rise to a milky-appearing suspension, which was con-
centrated to 140-280 mL, corresponding to a ZrO2 concentration of 150-75 g/L.
[0087] The suspension concentrated to 140 mL was diluted with distilled water and ethanol to obtain 1.4 L of an
opalescent suspension (pH≈2) having a concentration of ZrO2 of 1.5% and a percentage of alcohol comprised between
about 10% and about 50%, preferably of about 25%.

Example 3 Opaque suspensions based on TiO2:

[0088] Neutral aqueous opaque suspensions based on titanium dioxide can be obtained by adding titanium dioxide
P25 to aqueous solutions of "Triton X 100" (supplied by Fluka).
[0089] Neutral aqueous opalescent suspensions based on titanium dioxide may also be prepared from peroxytitanic
acid by a modification of a procedure reported in the literature (Ichinose, H., Terasaki, M., and Katsuki, H., 1996 J.
Ceramic Soc. Japan, 104, 715).
[0090] In a typical preparation, 150 mL TiCl4 in 20% HCl is charged to a 1 L beaker, and 826 mL NH4OH diluted 1:9
with distilled water is added to this solution.
[0091] The pH of the resulting solution is neutral (pH=7), and titanic acid, Ti(OH)4, is precipitated.
[0092] This precipitate is white and has the consistency of a gel. The precipitate is collected on a filter of porosity G3,
and is washed with 750-1000 mL distilled water (until complete elimination of the chloride is achieved, as can be dem-
onstrated by treating the liquid filtrate with AgNO3).
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[0093] The precipitate comprised of titanic acid, Ti(OH)4, is collected and is suspended in 200 mL distilled water having
conductivity less than 1.5 mS and having pH comprised in the interval 5-7; to this there is slowly added over a period of
20-30 minutes 92 mL of 30% H2O2.
[0094] The dissolution of the precipitate is noted, and the formation of a yellow-coloured solution containing peroxyti-
tanic acid, of general formula [Ti2(O)5(OH)x](x-2)-, where x is in the range 3-6.
[0095] Finally the solution is heated 1 hr at 70 °C to decompose the excess H2O2, and is then autoclaved 8 hr at 120 °C.
[0096] In this phase of the procedure, the peroxytitanic acid decomposes to titanium dioxide, principally in the allotropic
form of anatase.
[0097] The resulting suspension of nanoparticles has a pH close to neutral, and an opaque appearance, and is stable
over time. Suspensions obtained according to any one of the examples 1 to 3 or suspensions obtained in any other
suitable methods and containing at least metal or metalloid oxide having formula AOx, or in any case metal or metalloid
oxide having formula AOx in any other suitable form, for example in powder form, are made to react with a suitable
bifunctional ligand (L) so that the ligand L is adsorbed on to the particles of the oxide AOx.
[0098] The number of molecules of ligand L absorbed on each molecule of oxide AOx depends on the features of the
ligand L and of the oxide AOx.
[0099] Thereafter an aqueous or alcoholic solution containing metal ions Men+, for example Ag+ or Cu2+ ions, is added
so that the metal ions Men+ are absorbed on the molecule of the Ligand L, obtaining the structure shown in Figure 1.
[0100] Therefore a suspension, or a solution, containing a composition having the general formula AOx-(L-Men+)i is
obtained.
[0101] A cationic surfactant may then be added to the suspension of nanomaterials functionalized with metal ions
Men+, or may be independently added to or adsorbed onto the oxide AOx

Example 4 Adsorption of 4-mercaptophenylboronic acid and Ag+ ions onto "TiO2 P25" (supplied by Degussa):

[0102] To a solution containing 2*10-5 moles of 4-mercaptophenylboronic acid dissolved in 50 mL ethanol there was
added 1 g of TiO2 P25 (supplied by Degussa).
[0103] The suspension was stirred 24 hr. 4-mercaptophenylboronic acid has an absorption band at 255 nm, attributable
to the n-n* transition in the phenolic ring.
[0104] This electronic absorption band permits the adsorption of the boronic acid onto the surface of the nanomaterial
as a function of time to be monitored.
[0105] It is known that the adsorption occurs by interaction of the boronic function with the surface of the semiconductor.
[0106] The electronic absorption spectra demonstrate that the quantity of 4-mercaptophenylboronic acid adsorbed on
the surface of the "TiO2 P25" reaches 35% of the initial concentration in 24 hr.
[0107] The solution was centrifuged 10 min at 4000 rpm, obtaining a clear solution, the solid was washed with 20 mL
ethanol, and was then re-suspended with 50 mL ethanol under stirring.
[0108] To this suspension was added 7.2*10-6 moles of a soluble silver salt, preferably silver lactate or silver acetate.
[0109] The suspension obtained was white in colour, odourless, and stable over time.
[0110] A suspension containing a composition having the general formula AOx- (L-Men+)i is obtained, in which AOx is
TiO2, L is 4-mercaptophenylboronic, and Men+ is Ag+.

Example 5 Adsorption of 4-mercaptophenylboronic acid and Ag+ ions onto transparent suspensions of TiO2 
obtained according to example 1, and onto products of the firm NMTech

[0111] 100 mL of a transparent solution of titanium dioxide prepared according to method (A) and containing 15%
TiO2 was diluted with 100 mL distilled water and with 200 mL of a solution of 0.052 g 4-mercaptophenylboronic acid
dissolved in ethanol.
[0112] The suspension was stirred 24 hr, at the end of which period a spectrophotometric determination revealed that
the boronic acid was completely adsorbed on the semiconductor nanoparticles.
[0113] The small dimensions of the nanoparticles with respect to "TiO2 P25" and the consequent larger surface area
of the suspended matter are responsible for the complete adsorption of the bifunctional ligand.
[0114] To the transparent odorless suspension there was added under stirring a stoichiometric amount (with respect
to L) of a silver salt, e.g., silver lactate (0.06 g) or silver acetate (0.05 g).
[0115] After 1 hr of continuous stirring, there was added 10-20 mL, preferably 12 mL, of a 50% (w/v) aqueous solution
of benzalkonium chloride, and the suspension was stirred for an additional 1 hr.
[0116] The concentrated suspension was then diluted with distilled water and ethanol to obtain 1 L of an opalescent
suspension (pH≈2) containing TiO2 in a concentration of 1.5% and ethanol comprised between about 10% and about
50%, preferably of about 25%.
[0117] The transparent suspension was found to be indefinitely stable.
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[0118] A suspension containing a composition having the general formula AOx- (L-Men+)i is obtained, in which AOx is
TiO2, L is 4-mercaptophenylboronic, and Men+ is Ag+, and further comprising a quaternary ammonium salt such as
benzalkonium chloride. Hereinbelow, this product will be designated as "Bactercline", for the sake of brevity.
[0119] The same procedure may be employed to modify transparent suspensions of nanomaterials marketed by NM
Tech Ltd. and designated "PSO 419", wherewith the amounts of bifunctional ligand and of silver ions are adjusted based
on the amount of titanium dioxide in the product.
[0120] For example, the product "PSO-419 D2" which is similar to the product prepared according to the example 1,
and which has a content of TiO2 of 2% and pH ca. 2, can be converted into an antibacterial and antiviral product using
a method analogous to that described above.
[0121] In particular, 50 mL of "PSO-419D2" solution containing 2% TiO2 is diluted with 2.2 mg 4-mercaptophenylboronic
acid (2.05x10-5 M), and the suspension is stirred 24 hr.
[0122] To the resulting odourless solution there is added 2.05x10-5 M silver lactate or silver acetate.
[0123] Finally, after 1 hr of continuous stirring, 8-20 mL, preferably 12 mL of an aqueous solution of dimethyl benzyl
dodecyl ammonium chloride (50% w/v) is added, and the suspension is stirred for an additional period of 1 hr.
[0124] The resulting transparent suspension is indefinitely stable.
[0125] It should be noted that other opaque products marketed by NM Tech Ltd., such as "AT-01" and "AT-03", based
on TiO2, can be treated according to the described methods according to the present invention, to give rise to stabile
suspensions or powders which have antibacterial and antiviral activity.
[0126] For example: 50 mL of a solution of "AT-01" containing 1.7% TiO2 was diluted with 50 mL ethanol containing
3.8 mg of dissolved 4-mercaptophenylboronic acid (1.9x10-5 M), and the suspension was stirred 24 hr, yielding an
odourless product. Then 1.9x10-5 M silver lactate or silver acetate was added. The resulting suspension gave rise to a
fine precipitate, after a period of time.

Example 6 Adsorption of cationic surfactants onto titanium dioxide

[0127] Cationic surfactants with antibacterial activity are generally adsorbable onto nanomaterials based on TiO2,
ZrO2, SnO2, ZnO and SiO2.
[0128] The adsorption occurs nearly instantaneously onto negatively charged or neutral nanoparticles.
[0129] In the case of suspensions of nanomaterials with basic pH, the addition of benzalkonium-type salts, such as,
for example, benzyl dodecyl dimethyl ammonium chloride, or benzyl hexadecyl dimethyl ammonium chloride, or ben-
zalkonium chloride, causes precipitation of the suspension; whereas in the case of suspensions of nanomaterials with
neutral or acid pH the suspension is stable.
[0130] Indirect tests of the adsorption of benzalkonium chloride on nanomaterials based on TiO2 at neutral pH employ
conductimetric measurements.
[0131] The association via adsorption of the benzyl dialkyl ammonium cation on the TiO2 should predictably cause a
reduction in conductivity, as was verified in the following experiment.
[0132] A 50% (w/v) solution of benzalkonium chloride diluted 1:10 has a conductivity of 4.7 mS.
[0133] If the volume of this solution is increased by 10 to 15 mL by addition of distilled water, the conductivity is reduced
to 3.90 mS. If instead the solution is diluted by adding 5 mL of a neutral suspension of titanium dioxide prepared, according
for example to the example 3, from peroxytitanic acid, or the equivalent "AT-03" product at neutral pH, the conductivity
measured is 3.60 mS.
[0134] The reduction in conductivity by 300 mS is attributable to the adsorption of the cationic surfactant onto the
surface of the titanium dioxide.
[0135] Therefore, very stable suspension may be obtained in which the quaternary ammonium salts are absorbed in
the molecule of the AOx, in this case of the TiO2.
[0136] Moreover, a single quaternary ammonium salt may be added or also a mixture of different quaternary ammonium
salts, preferably a mixture of salts with the same anion, such as chloride ammonium salts.

Example 7 Adsorption of 2,2’-dipyridyl-4-carboxy-4’-carboxylate acid , Ag+, and Cu2+, onto "TiO2 P25" (supplied 
by Degussa)

[0137] The 2-2’-dipyridyl-4-carboxy-4’-carboxylate anion acid (abbreviated "Hdcb") is produced by adding one equiv-
alent of tetrabutylammonium hydroxide (abbreviated TBAOH) to 2,2’-dipyridyl-4,4’dicarboxylic acid (abbreviated H2dcb),
which is scarcely soluble and is in solid form.
[0138] The ligand in the monocarboxylate form (also called "monoprotonated form"), and as a tetrabutylammonium
salt (abbreviated "TBA(Hdcb)"), can thus be solubilized in methanol or ethanol and can be adsorbed on titanium dioxide.
To a solution of 1x10-4 moles TBA(Hdcb) in 100 mL ethanol there was added 5 g "TiO2 P25" (supplied by Degussa).
The suspension was stirred 24 hr.
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[0139] The ligand TBA(Hdcb) has an absorption band at 294 nm, due to Π-Π* transitions, which allows monitoring of
its adsorption onto nanomaterials as a function of time.
[0140] The ligand is completely adsorbed onto the surface of the nanocrystalline substrate.
[0141] It is known that the adsorption occurs by interaction of the carboxyl functions with the surface of the semicon-
ductor.
[0142] The suspension was then centrifuged 10 min at 4000 rpm, and the solid was washed with 50 mL methanol.
The nanomaterial obtained, functionalized with the ligand (abbreviated TiO2/TBA(Hdcb)), was then finally vacuum-dried
at ambient temperature.
[0143] Two portions of 2 g each, of the TiO2/TBA(Hdcb), were re-suspended in 100 mL ethanol.
[0144] To one suspension there was added 8 mg silver lactate, under stirring; and to the other suspension there was
added 7 mg CuCl2.
[0145] The two suspensions had different stabilities: the suspension functionalized with copper ions, TiO2/TBA[Hdcb]
/Cu2+, remained stable, while that functionalized with silver ions, TiO2/TBA[Hdcb]/Ag+, precipitated over time.

Example 8 Adsorption of organometallic ligands (L) and Ag+ ions on neutral suspensions of TiO2

[0146] Bifunctional organometallic ligands L, as previously disclosed can be anchored to neutral suspensions of titanium
dioxide prepared, for example according to method of example 3, with the nanomaterials being suspended in alcohol
solutions of a concentration of approximately 10-3-10-4 M of the bifunctional organometallic ligands.
[0147] The suspension is stirred 12 hr, during which time the organometallic ligand L is completely adsorbed onto the
surface of the nanomaterials.
[0148] The addition of stoichiometric amounts of silver with respect to the ligand L, in alcoholic solution, corresponds
to formation of adducts in which the silver ion Ag+ is anchored to the inorganic ligand, as illustrated schematically in
Figure 1 in the case of the complex (H2dcb)2Ru(NCS)2 (H2dcb = 2,2’-dipyridyl-4,4’-dicarboxylic acid).
[0149] The presence of the carboxyl functions enables adsorption of the complex, and homogeneous covering of the
nanocrystalline material, for a time of the order of 2-3 hr at 50 °C, and 12 hr at ambient temperature.
[0150] In a subsequent step, a silver salt, e.g. silver nitrate, silver lactate, or silver acetate, is added to the methanolic
solution, in a stoichiometric ratio of 2:1 with respect to the moles of (H2dcb)2Ru(NCS)2.
[0151] The presence of the two NCS groups allows the Ag+ ions to be instantaneously bonded as illustrated in Figure
2. Antibacterial and antiviral activity of the composition having the general formula general formula AOx- (L-Men+)i has
been tested, in particular with reference to products obtained according to any one of the examples 1 to 8.
[0152] The testing was conducted by depositing films comprised of the different nanomaterials obtained according to
the afore described examples on Petri capsules in contact with a number of colonies of Escherica Coli greater than 104

cfu (colony forming units).
[0153] In all cases, complete mortality of the colonies was observed.
[0154] More thorough measurements were carried out according to the standards UNI-EN 1276 of April 2000 and
UNI-EN 13697 of December 2001, for the product synthesized according to method of example 5 (product designated
"Bactercline"), which product is transparent and thus applicable to a broader range of applications.
[0155] Tests have been conducted for evaluating the bactericidal, antimycotic, virucidal properties of a solution of the
product named as "Bactercline" containing a composition having the general formula AOx-(L-Men+)i, in which AOx is
TiO2, L is 4-mercaptophenylboronic, and Men+ is Ag+, and, in case, further comprising a quaternary ammonium salt
such as benzalkonium chloride.
[0156] Such product may be obtained in any suitable method, for example according to the methods in examples 4, 5, 6.
[0157] The bactericidal activity of "Bactercline" has been evaluated using the method of dilution and neutralization
according to standard method UNI-EN 1276 of April 2000.
[0158] The following strains were used for the testing: Pseudomonas aeruginosa, Staphylococcus aureus, Enterococ-
cus faecalis, Escherichia coli, Salmonella enteridis D1, Listeria monocytogenes.
[0159] All of the bacterial strains tested were provided by the Department of Experimental and Diagnostic Medicine,
Microbiology Section, of the University of Ferrara.
[0160] The "Bactercline" product tested was diluted to 80%.
[0161] The substance being tested was deemed bactericidal if for each bacterial strain at 20°C after a contact time of
5 min, a reduction of vitality of at least 105 units obtained.
[0162] The results obtained are reported in the following Table 1. The obtained results indicate that in all cases a
reduction in vitality of greater than 105 units was obtained.
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[0163] Based on the results obtained and the validity criteria of the tests, the "Bactercline" substance tested is bacte-
ricidal when used at a concentration of 80% (which turns out to be the maximum testable concentration), after 5 min of
contact in the presence of bovine albumin at a final concentration of 0.3%, according to the method of the standard UNI-
EN 1276 of April 2000.
[0164] "Bactercline" is bactericidal also when used at a concentration of 50%, after 5 min of contact in the presence
of bovine albumin at a final concentration of 0.3%, according to the method of the standard UNI-EN 1276 of April 2000,
since also at such a concentration a vitality reduction more than 105 units is obtained.
[0165] The bactericidal activity of "Bactercline" is therefore very high.
[0166] A surface test has also been made for evaluating the bactericidal activity of "Bactercline" according to the
standard method UNI-EN 13697 of December 2001.
[0167] The following strains were used in the tests: Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus
faecalis, Escherichia coli, Salmonella enteridis D1, Listeria monocytogenes, Legionella Pneumophila.
[0168] The substance being tested was deemed bactericidal against the bacterial strains provided according to the
European Standard if for each bacterial strain, at 20°C after a contact time of 5 min, a reduction of vitality of at least 104

units is obtained.
[0169] The results obtained are reported in the following Table 2. Such values indicate that in all cases the decimal
logarithm of the antimicrobial activity was greater than 4, and therefore that "Bactercline" is a bactericidal product. Based
on the results obtained and the validity criteria of the tests, the "Bactercline" substance tested under the stated test
conditions is bactericidal against the tested microorganisms, when used at a concentration of 100%, after 5 min of
contact in the presence of bovine albumin at a final concentration of 0.3%, according to the method of the standard UNI-
EN 13697 of December 2001.

[0170] The antimycotic, or fungicidal, activity of "Bactercline" has been evaluated using the method of dilution and
neutralization according to standard method UNI-EN 1650 of October 2000.
[0171] The following strains were used for the testing: Candida albicans, Aspergillus niger.
[0172] The strains tested were provided by the Department of Experimental and Diagnostic Medicine, Microbiology
Section, of the University of Ferrara.
[0173] The substance being tested was deemed fungicidal if, for each of the mycotic strains, at 20°C after a contact
time of 15 min, a reduction of vitality of at least 104 units is obtained.
[0174] The tests have been repeated for different values of the concentration of "Bactercline", and the results obtained

Table 1

MICROORGANISMS Logarithm of the antimicrobial activity

Concentration of the solution of "Bactercline" 50% 80%

Staphylococcus aureus >3.27*105 >4.02*105

Pseudomonas aeruginosa >1.23*105 >4.00*105

Escherichia coli >1.20*105 >4.00*105

Enterococcus faecalis >1.55*105 >4.19*105

Salmonella enteridis D1 >1.21*105 >4.21*105

Listeria monocytogenes >5.56*105 >4.24*105

Table 2

MICROORGANISMS Logarithm of the antimicrobial activity

Staphylococcus aureus >4.00

Pseudomonas aeruginosa >4.03

Escherichia coli >4.02

Enterococcus faecalis 4.19

Salmonella enteridis D1 >4.21

Legionella Pneumophila >4.26

Listeria monocytogenes >4.24
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have been reported in table 3.

[0175] Based on the results obtained and the validity criteria of the tests, the "Bactercline" substance tested is antimy-
cotic against Candida albicans at concentrations of 25%, 50%, and 80%, and against Aspergillus niger at concentrations
of 50% and 80% (which turns out to be the maximum concentration testable), after 15 min of contact in the presence of
bovine albumin at a final concentration of 0.3%, according to the method of the standard UNI-EN 1650 of October 2000.
[0176] The antimycotic activity of "Bactercline" has been evaluated also using the surface test according to standard
method UNI-EN 13697 of December 2001.
[0177] The following strains were used for the testing: Candida albicans, Aspergillus niger.
[0178] The strains tested were provided by the Department of Experimental and Diagnostic Medicine, Microbiology
Section, of the University of Ferrara.
[0179] The substance being tested was deemed antimycotic if the logarithm of the antimicrobial activity against the
microbial strains provided according to the European Standard was greater than or equal to 3, for 15 minutes of contact
at 20°C. The results of the tests have been reported in Table 4.

[0180] Based on the results obtained and the validity criteria of the tests, the "Bactercline" substance tested under the
stated test conditions is antimycotic against Candida albicans and Aspergillus niger, when used at a concentration of
100%, after 15 min of contact in the presence of bovine albumin at a final concentration of 0.3%, according to the method
of the standard UNI-EN 13697 of December 2001. Moreover the virucidal activity of "Bactercline" has been tested.
[0181] The experiments described hereinbelow demonstrate that the product "Bactercline", in very low concentrations,
has high virucidal activity against the HSV-1 virus (herpes simplex virus-1).
[0182] Various amounts of viral suspensions were prepared in modified Dulbecco medium (D-MEM) to which 1% of
bovine fetal serum (BFS) had been added.
[0183] A virus concentration (virus titre) of 1x106 cytolytic plaque forming units (Pfu) was used.
[0184] Different amounts of "Bactercline" were added to different samples, with pre-treatment times of 1 and 5 hr.
[0185] Untreated viral suspensions were maintained as a control. After a period of incubation at ambient temperature,
all of the samples were diluted to known volumes, for determining the titres of the virus.
[0186] The viral titres of the controls and of the samples treated with "Bactercline" e were determined by the method
described hereinbelow.
[0187] In determining the viral titre, the number of infectious present in 1 mL of solution may be calculated.
[0188] A method used provided for determining the number of cytolysis plaques produced by a sufficiently diluted viral
suspension and placed in contact with a monolayer of cells. In this series of experiments, renal cells of African Monkey
were used (Vero).
[0189] The cells were cultured at 37°C, in the presence of 5% of CO2 in "D-MEM" to which 10% BFS, 1% L-glutamine,
and 1% penicillin/streptomycin had been added.
[0190] The determination of the titre was carried out on plates having 12 wells.
[0191] When the cultures were nearly confluent, the viral stock was diluted to known concentrations in a medium
containing 2% BFS.
[0192] For each dilution, 2 wells on the plate were inoculated. After incubation 1 hr at 37 °C, the inoculum was drawn
off and the infection was blocked by adding a medium containing 1% BFS and 2% human gamma globulin, having the
function of inhibiting formation of secondary plaques.

Table 3

TEST MICROORGANISMS REDUCTION IN VITALITY

Concentration of "Bactercline" 25% 50% 80%

Candida albicans >1.13x104 >1.13x104 >1.13x104

Aspergillus niger <1.87x103 >1.37x104 >1.37x104

Table 4

TEST MICROORGANISMS Logarithm of the antimicrobial activity

Concentration of "Bactercline" 50% 100%

Candida albicans 2.02 > 3.18

Aspergillus niger 1.14 > 3.04
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[0193] The inoculated cultures were incubated at 37 °C for 2 days, and were monitored until the lysis plaques were
visible. At this point, the cells were fixed and were stained with gentian violet.
[0194] Under an optical microscope, the plaques present in the wells were counted and this count was multiplied by
the dilution factor, to obtain the viral titre, in units of Pfu/mL.
[0195] The "Bactercline" product in the amount of 10 and 50 microliters was contacted with HSV-1 having a viral titre
of 1x106 Pfu.
[0196] The incubation was carried out in 1 mL of D-MEM medium to which 1% of BFS had been added.
[0197] Two different incubation times were used: 1 hr and 5 hr. After the given incubation period, the virus was diluted
to concentrations of 1x103 and 1x102 Pfu, and the nearly confluent cultures were inoculated.
[0198] As shown in Table 5, the cells inoculated with the virus pretreated with "Bactercline" did not have lysis plaques,
for either of the pretreatment times and either of the virus dilutions.
[0199] The tests on the antiviral activity of the "Bactercline" product shows that the product has antiviral activity for
direct contact with HSV-1 virus even at extreme dilutions of the product, at a contact time of 1 hr.
[0200] The experiments carried out, the results of which have been represented in following table 5, demonstrated
that at a level of dilution of the product of on the order of 1:100 one achieves nearly total mortality of the viral particles.

Example 9 Method for producing a cream for topical use containing the composition having the general formula 
AOx-(L-Men+)i

[0201] Using the composition having the general formula AOx-(L-Men+)i many different kind of topical-treatment prod-
ucts for topical use may be obtained, since the composition having the general formula AOx-(L-Men+)i may be suitably
mixed with many different substances.
[0202] For example a topical-treatment cream to be used for treating acne may be obtained.
[0203] In the following table 6 the percentage content of a cream for topical use for treating acne is indicated.

Table 5

Pretreatment of HSV-1 in a titre of 1x106 with 10 pL and 50 pL di the product being tested:

Dilution of the HSV-1 (1x103 Pfu)

Mean of the 
controls 
(Pfu)

Mean of the 
samples treated 
with 10 mL (Pfu)

Inhibition of 
plaque 
formation (%)

Mean of the 
samples treated 
with 50 mL (Pfu)

Inhibition of 
plaque 
formation (%)

Viral titre of the 
controls

1 hr 5 hr 1 hr 5 hr 1 hr, 5 hr 1 hr 5 hr 1 hr, 5 hr 1 hr 5 hr

63 78 100 0 100 2.63x105 1.78x105

Table 6

Compound Percentage [%] Physical State Adding phase

Water 72.23 liquid B

PPG-15-sterarylether 15 liquid A

Steareth-2 5 waxy solid A

AOx-(L-Men+)i 2 powder C

Cetearyl alcohol 1.6 waxy solid A

Benzalkonium chloride 1.2 Liquid C

Steareth-21 1 waxy solid A

Dimethicone 1 liquid A

Methylparaben 0.3 powder B

Propylparaben 0.2 powder B

Citric acid 0.2 crystalline solid B

Sodium dehydroacetate 0.15 powder B

Butylated Hydroxyanisole (BHA) 0.05 crystalline solid A
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[0204] The aforementioned compounds are weighed and dosed.
[0205] A turboemulsifier is heated up to a temperature of about 65°-70°C.
[0206] Phase "A": The compounds having the value "A" in the fourth column of the above table 1 are introduced into
a turboemulsifier and mixed together. The turboemulsifier is heated up to a temperature of about 70°-80°C, so that the
compounds in the turboemulsifier melt.
[0207] Complete melting of the compounds has to be achieved, so that better mixing can be obtained.
[0208] Phase "B": A further turboemulsifier is heated up to a temperature of about 75°-80°C. The compounds having
the value "B" in the fourth column of the above table 6 are introduced into the further turboemulsifier, mixed together.
[0209] As the compounds in the turboemulsifier and in the further turboemulsifier reach the desired temperature values,
both the turboemulsifier and the further turboemulsifier are closed, and operated so that the respective compounds in
the turboemulsifier and in the further turboemulsifier can be mixed and homogenized.
[0210] Thus, a vacuum pump, connected to the turboemulsifier is operated, and the compounds in the further turboe-
mulsifier are poured in the turboemulsifier, i.e. compounds of phase "B" are poured in the compounds of phase "A".
[0211] The turboemulsifier is operated for a small number of minutes so that the compounds of phase "A" and of phase
"B" mix and homogenize together, the real mixing of the mixture can be checked and, if necessary, the turboemulsifier
may be newly operated.
[0212] After the desired mixing of the mixture is obtained, the vacuum pump is operated, and the turboemulsifier is
cooled down to a temperature of about 45°C-50°C.
[0213] After such a temperature value is reached, the vacuum pump is switched off and the compounds having the
value "C" in the fourth column of the above table 6 are introduced into the turboemulsifier.
[0214] The turboemulsifier and the vacuum pump are both operated so that the compounds can be mixed and ho-
mogenized together, and the turboemulsifier is cooled during the homogenizing, down to a temperature of about 20°-30°C.
[0215] Such a temperature value is maintained for a certain time interval during which the compounds are continuously
mixed. After a given time interval has elapsed, the product may be poured out form the turboemulsifier and analyzed.
[0216] Analysis carried out have demonstrated that the product is very stable over time and can be packed in subsequent
packing operations and stocked without any risk of separations of the single compounds of the product.
[0217] The product obtained, referred to hereinafter as "Bactercline acne" for the sake of brevity, is an emulsion
containing the composition having the general formula AOx-(L-Men+)i and additives and/or other active principles that
can be used for preparing topical-treatment products.
[0218] Such an emulsion is in creamy state and can be used for treating many diseases, and in particular, acne
diseases. Owing to the very limited dimension of the composition having the general formula AOx-(L-Men+)i and the
features thereof, an emulsion having very homogenous features is obtained.
[0219] As the composition having the general formula AOx-(L-Men+)i may for example be used a composition containing
titanium dioxide (TiO2) as AOx, silver perchlorate (Ag+ClO4

-) as Men+ and a bifunctional ligand L suitable to bond both
the titanium dioxide and the silver perchlorate.
[0220] Preferably, 2 g of the composition having the general formula AOx-(L-Men+)i contain 1.998g of TiO2, 0.0084g
of AgClO4, and 0.0062g of 4-mercaptophenyl boronic acid as bifunctional ligand L.
[0221] A quaternary ammonium salt is also present, i.e. benzalkonium chloride.
[0222] Similar preparations may also be obtained using as bifunctional ligand L 6-mercaptonicotinic acid, and/or 11-
mercaptoundecanoic acid, and/or mercaptosuccinic acid. "Bactercline acne" is a creamy, odourless emulsion, having a
white colour, with a density of about 0.995-1.005 g/cm3, and a viscosity of about 50,000-60,000 centipoises.
[0223] The creamy emulsion obtained may be spread on the skin, preferably twice a day, owing to the physical features
thereof the cream may be spread very easily, and forms on the skin of a user a protective layer, that is invisible and thus
not unsightly, and that disinfects the skin allowing the acne diseases to be treated.
[0224] Spreading "Bactercline acne" twice a day on the skin affected by acne and/or herpes, skin lesions due to acne
and/or herpes are healed, and any further contagion of different areas of the skin of the user is prevented.
[0225] The cream forms on the skin of a user a protective layer that has a multiple action: it protects the area of the
skin lesions from any external infections, and/or microbial infections, protects such area from any external aggression
due, for example, to the wind and/or sun radiation, and also prevents any contagion spreading over different areas of
the skin of the user, and also any microbial proliferation over such area.

(continued)

Compound Percentage [%] Physical State Adding phase

Butylated Hydroxytoluene (BHT) 0.05 crystalline solid A

2,4 Bromonitropropandiol 0.02 crystalline solid C
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[0226] This enables a very fast regeneration of the damaged skin, and the spread of the contagion to be prevented,
and enables therefore the skin diseases to be successfully treated.
[0227] Such a cream may also be usefully used for treating herpes virus topical diseases.
[0228] By spreading the cream twice a day on the skin affected by herpes, skin lesions due to herpes are healed, and
any further contagion in different areas of the skin of the user is prevented.
[0229] The process for producing the cream is very simple and the phase of adding the composition having the general
formula AOx-(L-Men+)i does not interfere with an usual process for producing a topical-treatment product.
[0230] Therefore, similar process may be used for producing many different topical-treatment products containing the
composition having the general formula AOx-(L-Men+)i and additives or active principles different from those described
above.
[0231] Topical-treatment products that can be used for different topical uses and for treating many different diseases
may be thus obtained.
[0232] Furthermore, the composition having the general formula AOx-(L-Men+)i may be added to many different kind
of topical-treatment products, such as vanishing cream, shaving cream, anti-wrinkle cream, moisturizing cream, protective
cream, daily cream, or night cream, giving to the topical-treatment product the antibacterial, antiviral, antimicotic prop-
erties. Moreover, the composition having the general formula AOx-(L-Men+)i may also be added to topical-treatment
products in other forms than cream, such as for example gel, tissues soaked with active principles, wipes, patches, liquid
crystals, liquid compositions with two or more distinct layers, dispersions, emulsions, suspensions, foams, microbeadlets,
microspheres, granules, microgranules, microemulsions; nanoemulsions, multiple emulsions, e.g. water-in-oil-in-water,
encapsulated compositions.
[0233] Moreover, the topical-treatment product produced according to the aforementioned process and containing the
compounds of the aforementioned table is efficacious against the following microbes: bacteria: Pseudomonas aerugi-
nosa, Staphylococcus aureus, Staphylococcus epidermidis, Enterococcus faecalis, Escherichia coli, Salmonella ente-
riditis D1, Listeria monocytogenes, Legionella Pneumofila; fungi: Candida albicans, Aspergillus niger; virus: Herpes virus.
[0234] Tests have been conducted to evaluate the virucidal efficacy of "Bactercline acne" against different viruses and
in particular against Poliovirus and Adenovirus.
[0235] Tests were conducted according to the standard procedure described in "European Standard EN14476, May
2002 (phase 2; step 1) edited by the European Standardization Committee to evaluate the virucidal activity of "Bactercline
acne".
[0236] A certain quota of a viral suspension was added to "Bactercline acne" both in "clean state", i.e. in a water
solution containing 0.3 g/l of bovine albumin, and in "dirty state", i.e. in a water solution containing 3.0 g/l of bovine
albumin and 0.3 ml of erythrocytes.
[0237] Suspension containing Adenovirus type 5 (ATCC VR5) and Poliovirus 1 Sabin strain having a titre, evaluated
as Log10 of ID50, respectively of Adenovirus type 5 5-8.15 for Adenovirus type 5 and 1-8.20 for Poliovirus 1 Sabin strain,
and with different dilution ratio comprised between 0 (undiluted suspension) and 10-4, were prepared, such suspensions
were brought into contact with layers of HeLa cells at about 90%, those cells had been cultivated in MEM with 2% FBC,
to evaluate the maximum viral concentration that does not cause morphological mutation in the cells.
[0238] Such a maximum concentration is 10-1.
[0239] Therefore in tests undiluted suspensions of viruses have been used.
[0240] The viral suspensions and "Bactercline acne" were kept in contact at a temperature of about 20°C for preset
time intervals: 1 min, 10 min, 30 min, 60, min.
[0241] After each one of said time intervals a certain quantity of the mixture containing the viral suspension and
"Bactercline acne" was removed, diluted using a 1:10 dilution ratio with a Minimal Essential Medium (MEM) and 2% of
Fetal Calf Serum (FCS) to block the virucidal activity, and then analyzed for evaluating the virucidal activity.
[0242] The virucidal activity was evaluated calculating the ID50 i.e. the dilution of the viral suspension that causes
cytopathic effects in 50% of the samples, as according to the "Spearman-Karber method".
[0243] The results of the tests are shown in the following table 7 and table 8 respectively for suspension of Poliovirus
and Adenovirus 5.

Table 7

Contact time Viral titre "dirt" Viral titre "clean"

60 min -1.5 -1.1

30 min -2.8 -2.0

10 min -4.0 -3.0

1 min -5.5 -4.8
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[0244] The values in second and third column of the aforementioned tables 7, 8, indicate the negative logarithm of
the 50% of the end-point.
[0245] The results obtained, show that a reduction higher than 4Log10 of the viral titre of the suspensions contacted
with "Bactercline acne" has been obtained for both the viral suspensions either in "clean" and in "dirty" state samples;
the samples had contact time interval of about 10 min. Therefore a high virucidal activity of "Bactercline acne" has been
demonstrated.
[0246] The methodology of such tests has been verified for validating the results obtained. Such a validation has
obtained positive results.

Example 10 Method for producing a topical-treatment product containing the composition having the general 
formula AOx-(L-Men+)i

[0247] Using the composition having the general formula AOx-(L-Men+)i many different kind of topical-treatment prod-
ucts may be obtained, since the composition having the general formula AOx-(L-Men+)i may be suitably mixed with many
different substances.
[0248] For example a product to be used for treating ulcers, and in particular bedsores, or decubitus ulcers, may be
obtained.
[0249] In the following table 9 the percentage contents of a cream for topical use for treating ulcers are indicated.

[0250] The aforementioned compounds are weighed and dosed.
[0251] A turboemulsifier is heated up to a temperature of about 65°-70°C.

Table 8

Contact time Viral titre "dirt" Viral titre "clean"

60 min -1.0 -1.0

30 min -2.0 -1.5

10 min -4.1 -2.5

1 min -4.8 -4.5

Table 9

Compound Percentage [%] Physical State Adding phase

Water 84.23 Liquid B

Isopropyl palmitate 3.6 Liquid A

Petrolatum 3 pasty solid A

Isohexadecane 2 Liquid A

AOx-(L-Men+)i 2 Powder C

Benzalkonium chloride 50% 1.2 Liquid C

Bees wax( Cera Alba) 1 waxy solid A

PPG-15 stearylether 1 Liquid A

PEG-30 dipolyhydroxystearate 1 waxy solid A

Methylparaben 0.3 Powder B

Propylparaben 0.2 Powder B

Citric acid 0.2 crystalline solid B

Sodium dehydroacetate 0.15 Powder B

Magnesium sulphate 0.1 crystalline solid B

2,4Bromonitropropandiol 0.02 crystalline solid C
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[0252] Phase "A": The compounds having the value "A" in the fourth column of the above table 2 are introduced into
a turboemulsifier and mixed together. The turboemulsifier is heated up to a temperature of about 65°-70°C, so that the
compounds in the turboemulsifier melt, and in the mean time the compounds are mixed.
[0253] Complete melting of the compounds has to be achieved, so that a better mixing can be obtained.
[0254] Phase "B": A further turboemulsifier is heated up to a temperature of about 75°-80°C. The compounds having
the value "B" in the fourth column of the above table 2 are introduced in the further turboemulsifier, mixed together.
[0255] As the compounds in the turboemulsifier and in the further turboemulsifier reach the respective desired tem-
perature values, both the turboemulsifier and the further turboemulsifier are closed, and operated so that the respective
compounds in the turboemulsifier and in the further turboemulsifier could be mixed and homogenized. Therefore, a
vacuum pump, connected to the turboemulsifier is operated, and the compounds in the further turboemulsifier are poured
into the turboemulsifier, i.e. compounds of phase "B" are poured in the compounds of phase "A".
[0256] The turboemulsifier is operated for few minutes so that the compounds of phase "A" and of phase "B" mix and
homogenize together, the real mixing of the mixture can be checked and, if necessary, the turboemulsifier may be
operated again. After a desired mixing of the mixture has been obtained, the vacuum pump is operated, and the turboe-
mulsifier is cooled down to a temperature of about 45°C-50°C.
[0257] After such a temperature value has been reached, the vacuum pump is switched off and the compounds having
the value "C" in the fourth column of the above table 9 are introduced into the turboemulsifier.
[0258] The turboemulsifier and the vacuum pump are both operated so that the compounds can be mixed and ho-
mogenized together, and the turboemulsifier is cooled during the homogenizing, down to a temperature of about 20°-30°C.
[0259] Such a temperature value is maintained for a certain time interval during which the compounds are continuously
mixed. After a certain time interval the product may be poured out form the turboemulsifier and analyzed. Analysis carried
out have been demonstrated that the product is very stable over time and can be packed in subsequent packing operations
and stocked without any risk of separations of the single compounds of the product.
[0260] The product obtained, called "Bactercline ulcer" hereinbelow for the sake of brevity, is an emulsion containing
the composition having the general formula AOx-(L-Men+)i and additives, and other active principles, that can be used
for obtaining topical-treatment products.
[0261] "Bactercline ulcer" is in a form of a cream that can be used for treating many skin ulcers, and in particular
decubitus ulcers.
[0262] Owing to the very limited dimension of the composition having the general formula AOx-(L-Men+)i and the
features thereof, an emulsion having very homogenous features is obtained.
[0263] As the compound having the general formula AOx-(L-Men+)i may for example used a compound containing
titanium dioxide (TiO2) as AOx, silver perchlorate (Ag+ClO4

-) as Men+ and a bifunctional ligand L suitable for bond both
the titanium dioxide and the silver perchlorate.
[0264] Preferably 2 g of the compound having the general formula AOx-(L-Men+)i contain 1.998g of TiO2, 0.0084g of
AgClO4, and 0.0062g of of 4-mercaptophenyl boronic acid as bifunctional ligand L.
[0265] A quaternary ammonium salt is also present, i.e. benzalkonium chloride that enhance the antibacterial, antimy-
cotic, antimicrobial, antiviral properties of "Bactercline ulcer". Similar "Bactercline ulcer" preparations may also be ob-
tained using as bifunctional ligand L 6-mercaptonicotinic acid, and/or 11-mercaptoundecanoic acid, and/or mercapto-
succinic acid.
[0266] The "Bactercline ulcer" is a creamy, odourless emulsion, a water-in-oil-in water emulsion, having a white colour,
with a density of about 0.995-1.005 g/cm3, and a viscosity of about 50,000-60,000 centipoise
[0267] The creamy emulsion obtained may be spread on the skin, preferably twice a day, owing to the physical features
thereof the cream may be spread very easily, and forms on the skin of a user a protective layer, that is invisible and thus
not unsightly, and that disinfect the skin allowing the ulcers to be treated.
[0268] The cutaneous tolerance of "Bactercline ulcer" has been tested on 50 adult volunteers, applying a 48-hours
"Single patch test" under dermatological control.
[0269] The volunteers comprises 45 women and 5 men, aged between 18 and 65 years, average age 40 years, have
normal skin and correspond to inclusion and non-inclusion criteria defined by DERMASCAN Group.
[0270] Inclusion criteria specified that the volunteers had given their informed written consent, had no previous expe-
rience of intolerance or allergic reactions to cosmetic products, belonged to phototype I to III.
[0271] Non inclusion criteria specified that the persons having the following features are not included as volunteers
in the study: pregnant or nursing women, or women planning to be pregnant during the study, persons having cutaneous
pathology (eczema, psoriasis, vitiligo, pytiriasis versicolor, acne, ...) on the zone of the experiment; volunteers currently
taking or who stopped taking: antibiotics, anti-histamines, systemic anti-inflammatory drugs, or corticoids during the
previous week, cough-suppressants or corticoids during the previous four weeks, retinoids, immunosuppressive drugs,
anti-cancer drugs during the previous six months; volunteers who started, stopped, or changed hormonal treatment,
including contraceptive pills, in the previous five week; volunteers whose skin has been exposed to the sun or to UV
rays during the previous month; volunteers with very sensitive skin; volunteers having significant hair on the back,
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freckles, beauty spots, or a tattoo on the back; volunteers with serious diseases, volunteers using excessive quantity of
alcohol or tobacco.
[0272] The product was applied on the scapular part of the back, using patch test of the type "Finn Chambers ®"
8mm(50mm2) of the occlusive type, using a dose of product for each patch test of 25ml of the product in pure state.
[0273] Each patch was maintained on the skin of the volunteers for 48 hours.
[0274] Control patches without the product to be tested have been also applied to the volunteers.
[0275] After the 48-hours time interval the patches were removed from the skin, and after 30 min from the removal, a
macroscopic skin examination was conducted with daylight lamps to evaluate the irritation grade of each one of the
zones of the skin that had received the product.
[0276] Such evaluation was conducted comparing the real irritation of the skin with that obtained with the negative
control patches.
[0277] If there was no local skin reaction at the 30 minutes reading after patch removal, the study was finished.
[0278] Nevertheless each volunteers was asked to confirm that there was non visible reactions the day after. If the
volunteer had a visible reaction, he had to return and readings were taken until reversibility of the cutaneous reactions.
[0279] The scale in the following table 10 has been used to evaluate the degree of irritation:

[0280] A change in the skin structure, for example dryness (D), roughness (R1), thickness (T), reflectivity (R2), that
could be linked to the nature of the product or one of its components was subjected to a clinical description and its
intensity was graded according the following scale: 0.5=doubtful, 1=slight, 2=obvious, 3=important.
[0281] The analysis and the interpretation were carried out according to the results obtained in the experimental
conditions at each reading.
[0282] The cutaneous tolerance of the cream has been evaluated calculating the "Mean Irritation Index" (MII) at each
reading according to the formula MII=(Σ total cutaneous reactions score/(Total number of volunteers), a cutaneous
reaction may be erythema and/or oedema, in case of presence of both erythema and oedema, the score of both erythema
and oedema reactions were added.
[0283] The index MII obtained was used for arbitrarily classifying the product under study according to the following
scale in table 11:

[0284] M.I.I. was calculated for "Bactercline ulcer" either 30 min after the spreading of "Bactercline ulcer" on the skin
of the volunteers, and 24-hours after the spreading.
[0285] Both the tests show a M.I.I. value for "Bactercline ulcer" of 0.00, therefore the cream produced is a non-irritating

Table 10

Score Quotation
Criteria description

Erythema "E" Oedema "O"

0 Absent Normal aspect, no erythema Normal aspect, no oedema

0.5 Doubtful
barely perceptible: slight pink coloration of one part 
of the tested area

Palpable, barely visible

1 Slight
slight pink coloration of the complete tested area, 
or rather visible on one part of the tested area

Palpable, visible

2 Obvious Obvious erythema covering the whole tested area
Obvious oedema with or without 
papule(s) or vesicle(s)

3 Important
Severe erythema covering all the tested area or 
erythema diffusing outside the tested area

Severe oedema (diffusing the tested 
area) or without papule(s) or vesicle (s

Table 11

M.I.I. Class

M.I.I.<0.20 non-irritating (NI)

0.20≤M.I.I.<0.50 slightly-irritating (SI)

0.50≤M.I.I.<1 moderately irritating (MI)

M.I.I.≥1 Irritating (I)
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product.
[0286] Similar considerations may apply to "Bactercline acne" since the composition of the two products "Bactercline
ulcer" and "Bactercline acne" is very similar, and also "Bactercline ulcer" contain more potentially aggressive compounds,
therefore since "Bactercline ulcer" does not cause any irritation in the tested person, even more "Bactercline acne" would
not have any irritation effect.
[0287] Under test conditions, it can be concluded that the product obtained according to the example 8 and tested
under dermatological control and applied pure and locally under occlusive patch for 48 hours, to the skin of 50 adult
volunteers, is classified as non-irritating at the 30 minute and 24-hours readings, according to the calculation of M.I.I.
The study has been carried out from 17/07/06 to 20/07/06 and from 24/07/06 to 27/07/06 by the clinical Unit PROCOS,
Warsaw, Poland.
[0288] The study was conducted according to the Good clinical Practice Guidelines from FDA (FR of 08/08/1978 Part
V - Decree Nr. 77N-0278), EEC (Directives Nr. 91/507 and III 3976/88 of 11/07/1990) and to the ministry of health of
the French Republic.
[0289] The study was conducted according to Standard Operating Procedures and the Protocol defined by the sponsor.
[0290] All the test events recorded during the study were reported. Controls on data veracity and conformity to the
protocol were conducted and confirmed by persons participating in the study.
[0291] Tests have been conducted according the standard procedure described in "European Standard EN14476,
May 2002 (phase 2; step 1) edited by European Committee for standardization to evaluate the virucidal activity
of "Bactercline ulcer".
[0292] A certain quota of a viral suspension is added to "Bactercline ulcer" both in "clean state", i.e. in a water solution
containing 0.3 g/l of bovine albumin, and in "dirty state", i.e. in a water solution containing 3.0 g/l of bovine albumin and
0.3 ml of erythrocytes.
[0293] Suspension containing Adenovirus type 5 (ATCC VR5) and Poliovirus 1 Sabin strain having a titre, evaluated
as Log10 of ID50, respectively of 5 5-8.15 for Adenovirus type 5 and of 1-8.20 for Poliovirus 1 Sabin strain and with
different dilution rate comprised between 0 (undiluted suspension) and 10-4, were prepared, such suspensions were
brought into contact with layers of HeLa cells at about 90%, these cells had been cultivated in MEM with 2% FBC, to
evaluate the maximum viral concentration that does not cause morphological mutation in the cells.
[0294] Such a maximum concentration is 10-1. Therefore in tests undiluted suspensions of viruses have been used.
[0295] The viral suspensions and "Bactercline ulcer" were kept in contact at a temperature of about 20°C for preset
time intervals: 1 min, 10 min, 30 min, 60 min.
[0296] After each one of said time intervals a certain quantity of the mixing containing the viral suspension and "Bac-
tercline ulcer" was removed, diluted using a 1:10 dilution ratio with a Minimal Essential Medium (MEM) and 2% of Fetal
Calf Serum (FCS) for blocking the virucidal activity, and then analyzed to evaluate the virucidal activity of "Bactercline
ulcer". The virucidal activity was evaluated calculating the ID50, i.e. the dilution of the viral suspension that causes
cytopathic effects in 50% of the samples, as according to the "Spearman-Karber method".
[0297] The results of the tests are shown in the following table 12 and table 13, respectively for suspension of Poliovirus
and Adenovirus 5.

Table 12

Contact time Viral titre Viral "dirty" Viral titre "clean"

60 min -1.8 -1.0

30 min -3.0 -2.0

10 min -4.0 -3.0

1 min -5.5 -5.0

Table 13

Contact time Viral titre "dirty" Viral titre "clean"

60 min -1.0 -1.0

30 min -2.0 -1.5

10 min -3.5 -2.5

1 min -5.0 -4.5
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[0298] The values in second and third columns of the aforementioned tables 12, 13, indicate the negative logarithm
of the 50% of the end-point.
[0299] The results obtained, show that a reduction higher than 4Log10 of the viral titre of the suspensions contacted
with "Bactercline ulcer" was obtained for both the viral suspensions both in "clean" and in "dirty" states, for samples
having a contact time interval of about 10 min. The high virucidal activity of "Bactercline acne" was thus demonstrated.
[0300] The methodology of such tests has been verified for validating the results obtained. This validation was positive.

Claims

1. Use of a composition comprising nanoparticles, said composition having the general formula AOx- (L-Men+)I, for
obtaining a cicatrizing topical-treatment product for cicatrizing the skin of a user and/or a burn topical-treatment
product for treating burns on the skin of a user, AOx being a metal or metalloid oxide in which x indicates the number
of the Oxygen atom(s) (O) bonded to the metal (A) atom, Men+ being Ag+, wherein L is 4-mercaptophenilboronic
acid, i being the number of (L-Men+) groups bound to the metal oxide AOx.

2. Use according to claim 1, wherein said topical-treatment product comprises at least a compound having antiviral,
and/or antibacterial, and/or antimicrobial, and/or antimycotic properties.

3. Use according to claim 1, or 2, wherein said topical-treatment product comprises at least a compound effective in
treating at least one of the following microbes: HSV-1 (Herpes Simplex Virus-1), Adenovirus, Poliovirus, Aviaria
virus, Legionella pneumophila, Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis, Es-
cherichia Coli, Salmonella enteritidis D1, Listeria monocytogenes, Candida albicans, Aspergillus niger.

4. Use according to any preceding claims, wherein said composition having the general formula AOx- (L-Men+)i further
comprises at least a quaternary ammonium salt for enhancing the properties of said topical-treatment product.

5. Use according to claim 4, wherein said composition having the general formula AOx-(L-Men+)i further comprises at
least a chloride ammonium salt, such as benzalkonium chloride.

6. Use according to any preceding claim, wherein said topical-treatment product comprises a cream product, and/or
a gel product, and/or a powder product, and/or an emulsion product, and/or a suspension product, and/or a micro-
spheres product, and/or a granular product, and/or a multiple emulsion product, and/or a water-in-oil-in water emul-
sion product.

7. Use according to any of claims 1 to 5, wherein said topical-treatment product is a skincare topical-treatment product
and comprises a day cream, and/or a night cream, and/or a cleansing cream, and/or a cleansing gel, and/or a
moisturizing cream, and/or an anti-wrinkle cream, and/or a solar cream.

8. Use according to any preceding claim, wherein said composition comprises at least an antibacterial component.

9. Use according to any preceding claim, wherein said composition further comprises at least an antiviral component.

10. Use according to any preceding claim, wherein said composition further comprises at least an antimycotic component.

11. Use according to any preceding claim, wherein said composition further comprises at least an antimicrobial com-
ponent.

12. Use according to any preceding claim, wherein AOx is an oxide selected in a group comprising colloidal silica,
titanium dioxide, zirconium dioxide, stannic dioxide, and zinc oxide.

13. Use according to any preceding claim, wherein said composition further comprises a cationic surfactant bonded to
said ligand L.

14. Use according to claim 13 wherein said cationic surfactant is chosen in a group comprising alkylammonium salts,
such as quaternary ammonium compounds, benzyl C12-C14, C1-alkylammonium chloride, benzalkonium chloride.

15. Use according to any preceding claim, wherein said topical-treatment product further comprises additives, and/or
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active principle, and/or
excipients suitable for obtaining a dermatological product.

Patentansprüche

1. Verwendung einer Zusammensetzung aufweisend Nanopartikel, wobei besagte Zusammensetzung die allgemeine
Formel AOx-(L-Men+)i hat, zum Erhalten eines vernarbenden topischen Behandlungsprodukts zum Vernarben der
Haut eines Anwenders und/oder eines Verbrennungs-topischen Behandlungsprodukts zur Behandlung von Ver-
brennungen auf der Haut eines Anwenders, wobei AOx ein Metall- oder Halbmetalloxid ist, in welchem x die Anzahl
der Sauerstoffatom(e) (O) anzeigt, die an das Metallatom (A) gebunden sind, Men+ Ag+ ist, wobei L 4-Mercapto-
phenylboronsäure ist, wobei i die Anzahl von (L-Men+)-Gruppen ist, die an das Metalloxid AOx gebunden sind.

2. Verwendung gemäß Anspruch 1, wobei besagtes topisches Behandlungsprodukt zumindest eine Verbindung auf-
weist, die antivirale, und/oder antibakterielle, und/oder antimikrobielle, und/oder antimykotische Eigenschaften hat.

3. Verwendung gemäß Anspruch 1 oder 2, wobei besagtes topisches Behandlungsprodukt zumindest eine Verbindung
aufweist, die wirksam ist bei der Behandlung von zumindest einer der folgenden Mikroben: HSV-1 (Herpes Simplex
Virus-1), Adenovirus, Poliovirus, Aviariavirus, Legionella pneumophila, Pseudomonas aeruginosa, Staphylococcus
aureus, Enterococcus faecalis, Escherichia Coli, Salmonella enteritidis D1, Listeria monocytogenes, Candida albi-
cans, Aspergillus niger.

4. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagte Zusammensetzung, die die allgemeine
Formel AOx-(L-Men+)i hat, des Weiteren zumindest ein quaternäres Ammoniumsalz aufweist für die Verstärkung
der Eigenschaften des besagten topischen Behandlungsprodukts.

5. Verwendung gemäß Anspruch 4, wobei besagte Zusammensetzung, die die allgemeine Formel AOx-(L-Men+)i hat,
des Weiteren zumindest ein Ammoniumchloridsalz aufweist, wie Benzalkoniumchlorid.

6. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagtes topisches Behandlungsprodukt ein
Cremeprodukt, und/oder ein Gelprodukt, und/oder ein Pulverprodukt, und/oder ein Emulsionsprodukt, und/oder ein
Suspensionsprodukt, und/oder ein Mikrokügelchenprodukt, und/oder ein Granularpodukt, und/oder ein Mehrfache-
mulsionsprodukt, und/oder ein Wasser-in-Öl-in-Wasser-Emulsionsprodukt aufweist.

7. Verwendung gemäß irgendeinem der Ansprüche 1 bis 5, wobei besagtes topisches Behandlungsprodukt ein Haut-
pflege topisches Behandlungsprodukt ist und eine Tagescreme, und/oder eine Nachtcreme, und/oder eine Reini-
gungscreme, und/oder ein Reinigungsgel, und/oder eine Feuchtigkeitscreme, und/oder eine Anti-faltencreme,
und/oder eine Sonnencreme aufweist.

8. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagte Zusammensetzung zumindest einen
antibakteriellen Bestandteil aufweist.

9. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagte Zusammensetzung des Weiteren zu-
mindest einen antiviralen Bestandteil aufweist.

10. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagte Zusammensetzung des Weiteren zu-
mindest einen antimykotischen Bestandteil aufweist.

11. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagte Zusammensetzung des Weiteren zu-
mindest einen antimikrobiellen Bestandteil aufweist.

12. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei AOx ein Oxid ist ausgewählt aus einer Gruppe
aufweisend kolloidale Silica, Titandioxid, Zirkoniumdioxid, Zinndioxid, und Zinkoxid.

13. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagte Zusammensetzung des Weiteren ein
kationisches Benetzungsmittel aufweist, welches an besagten Ligand L gebunden ist.

14. Verwendung gemäß Anspruch 13, wobei besagtes kationisches Benetzungsmittel ausgewählt ist aus einer Gruppe
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aufweisend Alkylammoniumsalze, wie quaternäre Ammoniumverbindungen, Benzyl C12-C14, C1-Alkylammonium-
chlorid, Benzalkoniumchlorid.

15. Verwendung gemäß irgendeinem vorhergehenden Anspruch, wobei besagtes topisches Behandlungsprodukt des
Weiteren Zusatzstoffe, und/oder Wirkstoff, und/oder Hilfsstoffe, die für das Erhalten eines dermatologischen Pro-
dukts geeignet sind, aufweist.

Revendications

1. Utilisation d’une composition comprenant des nanoparticules, ladite composition ayant la formule générale AOx -
(L - Men+)i pour obtenir un produit de traitement topique cicatrisant pour permettre la cicatrisation de la peau d’un
sujet et/ou un produit de traitement topique de brûlures pour traiter des brûlures sur la peau d’un sujet, AOx étant
un oxyde métallique ou métalloïdique dans lequel x indique le nombre d’atome(s) d’oxygène (O) lié(s) à l’atome de
métal (A), Men+ étant Ag+, dans laquelle L représente l’acide 4-mercaptophénylboronique, i étant le nombre de
groupes (L - Men+) liés à l’oxyde métallique AOx.

2. Utilisation selon la revendication 1, dans laquelle ledit produit de traitement topique comprend au moins un composé
ayant des propriétés antivirales, et/ou antibactériennes, et/ou antimicrobiennes, et/ou antimycotiques.

3. Utilisation selon la revendication 1 ou 2, dans laquelle ledit produit de traitement topique comprend au moins un
composé efficace dans le traitement d’au moins l’un des microbes suivants : HSV-1 (Herpès Simplex Virus 1),
adénovirus, poliovirus, virus aviaire, Legionella pneumophila, Pseudomonas aeruginosa, Staphylococcus aureus,
Enterococcus faecalis, Escherichia Coli, Salmonella enteritidis D1, Listeria monocytogenes, Candida albicans, As-
pergillus niger.

4. Utilisation selon l’une quelconque des revendications précédentes, dans laquelle ladite composition ayant la formule
générale AOx - (L - Men+)i comprend en outre au moins un sel d’ammonium quaternaire pour renforcer les propriétés
dudit produit de traitement topique.

5. Utilisation selon la revendication 4, dans laquelle ladite composition ayant la formule générale AOx - (L - Men+)i
comprend en outre au moins un sel de chlorure d’ammonium, tel que le chlorure de benzalkonium.

6. Utilisation selon une quelconque revendication précédente, dans laquelle ledit produit de traitement topique com-
prend un produit de type crème, et/ou un produit de type gel, et/ou un produit de type poudre, et/ou un produit de
type émulsion, et/ou un produit de type suspension, et/ou un produit de type microsphères, et/ou un produit de type
granulaire, et/ou un produit de type émulsion multiple, et/ou un produit de type émulsion eau-dans-huile-dans-eau.

7. Utilisation selon l’une quelconque des revendications 1 à 5, dans laquelle ledit produit de traitement topique est un
produit de traitement topique pour les soins de la peau et comprend une crème de jour, et/ou une crème de nuit,
et/ou une crème nettoyante, et/ou un gel nettoyant, et/ou une crème hydratante, et/ou une crème antirides, et/ou
une crème solaire.

8. Utilisation selon une quelconque revendication précédente, dans laquelle ladite composition comprend au moins
un composant antibactérien.

9. Utilisation selon une quelconque revendication précédente, dans laquelle ladite composition comprend en outre au
moins un composant antiviral.

10. Utilisation selon une quelconque revendication précédente, dans laquelle ladite composition comprend en outre au
moins un composant antimycotique.

11. Utilisation selon une quelconque revendication précédente, dans laquelle ladite composition comprend en outre au
moins un composant antimicrobien.

12. Utilisation selon une quelconque revendication précédente, dans laquelle AOx représente un oxyde choisi dans un
groupe comprenant de la silice colloïdale, du dioxyde de titane, du dioxyde de zirconium, du dioxyde stannique, et
de l’oxyde de zinc.
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13. Utilisation selon une quelconque revendication précédente, dans laquelle ladite composition comprend en outre un
tensioactif cationique lié audit ligand L.

14. Utilisation selon la revendication 13, dans laquelle ledit tensioactif cationique est choisi dans un groupe comprenant
des sels d’alkylammonium, tels que des composés d’ammonium quaternaire, du du chlorure de benzyl alkyl en
C12-C14, alkyl en C1 ammonium.

15. Utilisation selon une quelconque revendication précédente, dans laquelle ledit produit de traitement topique com-
prend en outre des additifs, et/ou un principe actif, et/ou des excipients appropriés pour obtenir un produit derma-
tologique.
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