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Compositions containing lipid micro- or nanoparticles for the

enhancement of the dermal action of solid particles

1. Background

Major dermal problems are hypersensitivity of the skin, dry
skin, atopic appearance of the skin, or severe state. -skin
diseases like atopic dermatitis (in German: Neurodermitis) and
psoriasis. These changes in the skin condition are
characterized by itching, burning feeling, reddening of the
skin and damaged skin surface (e.g. cracks in the skin etc.).
There are many dermal formulations (creams, lotions, sprays
etc.) on the market either as cosmetics or as pharmaceutical
products. Whereas pharmaceutical products treat a skin
disease, cosmetic products are supportive 1in normalization of
a skin condition or Dbeing suppor%ive in addition to a
pharmaceutical/medical treatment. Cosmetics contribute to
improve the situation of the cells of the skin without having
a therapeutic action.

The skin condition can even worsen in case dermal formulations
are applied which contain preservatives. The preservative
principle is to interact with the cell membranes of microbes,
to damage the cell membrane which leads to the death of the
cells. Of course, the preservatives also interact with the
cells of the human skin which can lead to a more pronounced
appearance of skin damage, e.g. reddening and itching. They
have also allergic potential, well documented in the
literature [Lee, E., An, S., Choi, D., Moon, S., Chang, I.,
2007. Comparison of objective and sensory skin irritations of
several cosmetic preservatives. Contact Dermatitis, 56, 131 -
136; Steinberg, D., 2006. Preservatives for Cosmetics, Allured
Publishing Corporation, Carol Stream] Therefore there are
increasing attempts to replace the “traditional preservatives®
registered in the regulatory 1lists as preservatives (e.qg.
ANNEX VI - List of preservatives which cosmetic products may
contain - Part I (Cosmetics Directive 76/768/EEC)) by
compounds having no official preservative status but having

anti-microbial action. Examples are propylene glycol,



WO 2010/051918 PCT/EP2009/007645

pentylene glycol, ethanol or natural plant extracts (e.g.
grapefruit seed extract). When using these compounds the
products can be labelled as preservative-free. However, also
these anti-microbial compounds can exhibit undesired side
effects, especially plant extracts bearing the risk of

allergic reactions.

2. State of the art

An interesting alternative is the use of silver, added to the
formulations in particulate form. It 1is well known in
pharmaceutical technology that silver ions possess an
antimicrobial activity (so called oligodynamic effect [List,
P.H., 1982. Arzneiformenlehre: Lehrbuch fir Pharmazeuten,
Wissenschaftliche Verlagsgesellschaft, Stuttgart]. The first
who described the anti-microbial effect of silver was Carl von
Nageli [von Né&geli, C.W., 1893. Uber oligodynamische
Erscheinungen in 1lebenden Zellen. Neue Denkschriften der
schweizerischen naturforschenden Gesellschaft, PP. 1-51].
Commercially available are various silver products to be added
to creams or lotions to exploit the antibacterial action of
the silver. These products contain solid silver particles with
a size in the micrometer range (e.g. average size about 10 pm,
product MicroSilver BG, BioEpiderm GmbH Nurnberg / Germany)
[Bechert, T., Wagener, M., Steinrlicke, P., 2003.
Kérperpflegemittel mit Silber und 2ink. EP 1 897 593 A2].
Silver particles are also available with a size in the
nanometer range. The silver in the nanometer range has the
disadvantage of the Dblack colour. Therefore in these
investigations microsilver was used, being whitish. Typical
concentrations are between 0.2% and 1.5%. The action is
attributed to the very 1low concentration of silver ions
dissolved from the silver particles [Renner, H., 1982. Silber,
Silber-Verbindungen und Silber-Legierungen. Bartholomé, E.,
Biekert, E., et al. (E4.), Ullmanns Encyklopaddie der
technischen Chemie, Chemie Verlag, Weinheim, New York]. The
silver particles remain on the skin, there is practically no
penetration of silver ions into the skin. Even when applying a

cream with 1.5% silver, the penetration into the skin is less



WO 2010/051918 PCT/EP2009/007645

than 0.001% of the applied dose (in vitro, dose 20 mg cream
per cm?). The skin particles remain on the skin, pronounced in
the skin folds. Within their antimicrobial action the silver
ions are also effective against Staphylococcus aureus, a major

skin pathogen in many skin diseases.

Atopic dermatitis 1is an inflammatory, in most cases chronic
skin disease, having a multifactorial pathogenesis. Causal
therapy is not possible, therefore only symptomatic therapy is
performed using e.qg. glucocorticoids, immune-suppressive
drugs, antiseptics, very often in combination with a “dermo-
cosmetic” skin care [Abels, C., Proschke, E., 2006. Therapie
des atopischen Ekzems. Hautarzt 57, 711-725]. The term dermo-
cosmetic includes that more sophisticated cosmetic products
are required for the basic skin care of these patients,
considering the type of atopic skin and especially the higher
sensitivity, e.g. towards preservatives used in the products.
Or in other words: a simple petrolatum / vaselinum cream is
not considered as a sensible formulation for restoring the

damaged barrier function of the skin in such diseases.

Apart from the anti-microbial action, it was found that the
silver particles improve wound heeling and acute symptoms
(e.g. redness, itchiness) in diseases like atopic dermatitis.
The efficiency of the German commercial product Multilindg®
MicroSilver Cream was investigated for treating atopic eczema
in a human study [Ekanayake-Mudiyanselage, S., Balk, A.,
Schoder, V., Hansen, P., Wigger-Alberti, W., Wilhelm, K.-P.,
2007. Anwendungsbeobachtung mit einem topischen silberhaltigen
Pflegeprodukt (Multilind® MikroSilber Creme) zur Uberpriifung
der Wirksamkeit, Vertraglichkeit wund kosmetischen Akzeptanz
beim atopischen Ekzem. Kosmetische Medizin 28, 291-295]. The
cream contained 0.3% microsilver. Application was performed
twice daily, evaluation of the skin took place on day 8 and
day 15. Result was a significant improvement and reduction of
the 1local SCORAD (SCORAD - Severity scoring of atopic
dermatitis). Tolerability was evaluated with “very good”,

treatment efficiency with “good” to “very good”. However, it
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should be noted that the atopic dermatitis was a mild one, not

a severe one.

It is described that formulations which contain additionally
to the silver particles soluble silver salts, particulate zinc
oxide and <chitosan or <chitosan derivatives possess a
synergistic biocide effect [Schmid, H., 2007.
Nanopartikulaeres Silber enthaltende biozide Zusammensetzung.
DE 102005041005 Al UPAB: 20070510 NOVELTY Patentblatt, Vol.1l27
(2007), No.09] H. Schmid uses nanosilver, size below 500 nm.
By using the silver in its nanosize, it is very effective and
the concentrations in products according to this invention are
below 500 ppm, especially below 100 ppm and preferred between
1 and 100 ppm.

The anti-microbial effect of silver and zinc ions 1is also
exploited in consumer care products such as tooth paste (WO
00/06208 Al) based on ion exchange, in which a part of the
exchangeable ions are silver and =zinc ions. Zinc ions act
synergistically with silver ions (DE102007001466Al1). Copper
ions are wused 1in wine making industry against moulds.
Therefore it makes sense to make combinations of the three

ions silver, zinc and copper.

Repair of the skin barrier function is described for 1lipid
nanoparticles in cosmetic products [Miiller, R.H., Rimpler,
c., 2007. A New Dimension in Cosmetic Products by
Nanostructured Lipid Carriers (NLC) Technology. EuroCosmetics,
3; Miuller, R.H., Petersen, R.D., Hommoss, A., Pardeike, J.,
2007. Nanostructured 1lipid carriers (NLC) in cosmetic dermal
products. Adv Drug Deliv Rev, 59, 522-530]. Nanoemulsions are
composed of fine droplets of a liquid lipid (oil), in contrast
lipid nanoparticles are particles in the nanometer range
possessing a solid matrix. This matrix is composed of 1lipids

being solid at body temperature. In case of solid 1lipid

nanoparticles (SLN) [Lucks, J.S., Miller, R.H., 1996.
Medication vehicles made of solid 1lipid particle (solid 1lipid
Nanospheres - SLN). EP0000605497] the matrix consists of a

solid 1lipid only (e.g. glycerides of behenic acid, bees wax,
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carnauba wax etc.). In case of nanostructured 1lipid carriers
(NLC) the matrix consists of a blend of solid 1lipids with
liquid lipids (oils), but this blend being also solid at body
temperature [Maller, R.H., Jenning, V., Mader, K., Lippacher,
A., 2000. Lipid particles on the basis of mixtures of liquid
and solid 1lipids and the method for producing same.
PCT/EP2000/004112] The lipid nanoparticles can be used
unloaded consisting of 1lipids only, or loaded with cosmetic
actives such as vitamin E, coenzyme Q10 or drugs such as
glucocorticoids, cyclosporine, etc. Detailed reviews give an
overview of the special features of 1lipid nanoparticles
[MGller, R.H., Mehnert, W., Lucks, J. S., Schwarz, C., zur
Muhlen, A., Weyhers, H., Freitas, C., Rahl, D., 1995. Solid
Lipid Nanoparticles (SLN) - An Alternative Colloidal Carrier
System for Controlled Drug Delivery. Eur. J. Pharm. Biopharm.,
41, 62-69; Muller, R.H., Mader, K., Gohla, S., 2000. Solid
lipid nanoparticles (SLN) for controlled drug delivery - a
review of the state of the art. Eur. J. Pharm. Biopharm., 50,
161-177; Muller, R.H., Petersen, R.D., Hommoss, A., Pardeike,
J., 2007. Nanostructured 1lipid carriers (NLC) in cosmetic
dermal products. Adv. Drug Delivery. Rev., 59, 522-530;
Pardeike, J., Hommoss, A., Muller, R.H., 2008. Lipid
nanoparticles (SLN, NLC) 1in cosmetic, pharmaceutical dermal
products. Int. J. Pharm., in press, doi:10.1016/j.ijpharm.
2008.1010.1003]. Lipid nanoparticles were also found to
enhance the hydration of the skin due to their occlusive
effect. Based on this the lipid nanoparticles are a suitable
ingredient for all skin conditions (cosmetic or medical)
associated with a disturbed barrier function due to damage of
the lipid f£ilm.

To sum up: There are unmet needs to treat skin conditions like
hypersensitivity, atopic dermatitis and psoriasis. The dermal
formulations should be as little irritating as possible to the
a priori sensitive skin, that means should be preservative-
free. In addition, the “dermo-cosmetic” supportive skin care
should be as efficient as possible to prolong the symptom-free
intervals of the disease and to shorten the duration of acute

exacerbation. Shortening the acute phase reduces treatment
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time with glucocorticoids and minimizes related side effects
(e.g. skin atrophy). Ideally the dermo-cosmetic formulation
should contain compounds which are not a pharmaceutical drug

but promote the normalization of the cell function.

3. Brief description of the invention

To mwmeet the unmet needs described above, the invention
provides a composition according to claim 1. Preferred

embodiment are subject of the dependent claims

As specific and preferred embodiments a cosmetic cream
(example 2) and a cosmetic emulsion (example 3) were prepared.
They were prepared by combining the principles of silver
(which is used here as an example of the metallic materials
disclosed) particles and 1lipid nanoparticles to formulate an
improved dermo-cosmetic product. Lipid nanoparticles were
prepared as described in example 1 and added during the
production process of the cream and the emulsion,
respectively. The use of silver particles allows production of
a preservative-free product. In addition, the anti-microbial
silver supports the healing process of irritated skin or skin
with mild atopic eczema, especially in combination with a
medical treatment, as described by S. Ekanayake et al.
(Kosmetische Medizin, 6, 291-295 (2007)). The skin care effect
is further supported by the 1lipid nanoparticles, which are
described to adhere to the stratum corneum and might

contribute to the repair of a damaged skin lipid film.

The efficiency of the cream was tested by 20 volunteers, 2
examples are given. Surprisingly the treatment efficiency was
beyond what could be theoretically expected based on the
published 1literature. Ekanayake et al. describe a good
treatment efficiency with silver particles for mild atopic
eczema. Volunteers treated themselves with the cream of the
invention who were in therapy with glucocorticoids without
showing any improvement of the skin condition (examples 6 and
7). In one case the glucocorticoid treatment even worsened the

symptoms (example 6). The application of the invented cream
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was so efficient in skin normalisation that it could replace
medical treatment with glucocortocoids. Treatment efficiency

is documented in examples 6 and 7.

Surprisingly, obviously a synergistic effect was found for
silver particles 1in conjunction with 1lipid nanoparticles.
Synergistic effects are described in the literature for e.g.
silver and zinc oxide particles, or with copper particles.
This synergism can be logically explained by the release of
metal ions from all these particles interacting e.g. with the
microbes on the skin, or playing a role in anti-oxidation
(e.g. silver). However, nothing like this can occur with the
lipid nanoparticles, therefore this effect was not

predictable, especially not in the observed extent.

Based on the findings it can be concluded:

1. Optimal silver action is achieved by the combination of
silver particles with lipid nanoparticles (SLN or NLC).

2. Microsilver and lipid nanoparticles seem to act
synergistically as seen by the pronounced in vivo effects
on the skin.

3. Higher silver concentrations, being active at the
beginning of atopic dermatitis (e.g. 1.5%) can be replaced
by 10 times and more lower silver concentrations, when
used in combination with  the lipid nanoparticles
(concentration in emulsion and cream: 0.10-0.15%).

4. The action of silver ions against Staphylococcus aureaus
seems to be increased, with simultaneously even less
action against the normal skin Staphylococcus Epi, because
silver concentrations are reduced and thus normal cells
are less affected.

5. Lipid nanoparticles in combination with wmicrosilver
normalize the skin condition by repairing the damaged
lipid barrier and simultaneously the anti-inflammatory,
anti-oxidative action. Both promote the restoration of the

normal physiology of the skin.
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4. Detailed description of the invention

The silver particles act to improve the skin condition in mild
cases of irritation (reddening) and mild atopic
eczema/dermatitis. These skin conditions are accompanied with
a distorted skin barrier, e.g. the state of the lipid film on
the surface of the stratum corneum. The Lipid nanoparticles
repair a damaged lipid film of the skin, or the re-inforce a
thin lipid film. Restoration of the lipid barrier is one pre-
requisite for normalisation of the physiological situation of
the cells of the epidermis. The invention provides a
combination of e.g. silver particles and e.qg. lipid
nanoparticles. For the repair effect, both lipid nanoparticles
SLN and NLC can be used. It is a pure mechanistic effect of
covering a surface by a highly adhesive nanomaterial, in this

case the lipid nanoparticles.

The adhesiveness of a material is a function of size. An
example from daily live is sugar. Rocky candy sugar does not
stick at all to bakery, crystalline sugar sticks quite well,
iced sugar adheres nicely to bakery. The same is valid for
lipid nanoparticles, being comparable to the iced sugar. In
general, the adhesiveness increases with decreasing size.
Therefore theoretically one should use e.g. nanoparticles with
a size of a few ten of nanometers. However, the smaller the
particles, the more difficult and expensive are the particles
to produce. That means one has to compromise between costs and
adhesiveness. Lipid nanoparticles are per definition below
1,000 nm. In studies it was found that particles below 500 nm
are more adhesive than larger nanoparticles. Preferably the
lipid nanoparticles should be below 200 nm and be preferred in
the range of 20-100 nm (mean sizes determined by photon

correlation spectroscopy - PCS).

However, the use of 1lipid microparticles 1is also sensible,
especially when a prolonged release of an incorporated
cosmetic or pharmaceutical active 1is desired. Release 1is
slower with increasing size of the particles, therefore

microparticles are more suited for this than nanoparticles.
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Microparticles can rather be compared with the crystalline
sugar from daily life. In addition it needs to be considered,
that too large microparticles can be sensed when applying a
product to the skin. Therefore, the size should be as large as
possible, to prolong release as long as possible. On the other
hand the size should be as small as possible, to minimize
sensing effects during application. Normally particles with a
size of about 40 pm and larger are sensed during application
to the skin. Considering these aspects, as a compromise the
lipid microparticles should possess a size below 200 pm,
especially below 50 uym, preferentially 20 pum and preferred

being in the range 1-10 um (= higher adhesiveness).

Apart from silver there are also other metallic particles
having also anti-microbial actions. Therefore the metallic
particles in a dermal product can be made from silver, =zinc,
copper, gold, iron, bismuth, platinum, palladium or titanium,
or particles made from chemical compounds containing these
metals (e.g. alloys of metals, or metal chemical compounds,
independently selected from alloys such as brass, bronze and
steel, and chemical compounds such as oxides and sulfates of
said metal(s), in particular silver oxide, zinc oxide,
titanium oxide), or mixtures thereof. The particles are
available in different sizes and physical forms. There are
solid particles available 1in nanometer and in micrometer
sizes. The nanosilver has the disadvantage of the blackening
of products, being less aesthetically appealing. In addition,
the particles can be sponge-like, 1like the silver particles
used for the preparation of the cream and the 1lotion from
examples 2 and 3. Sponge like particles have the advantage of
a more whitish colour, in addition - due to the large surface
area - dissolution of silver ions 1is fast when applying the
product to the skin and getting in touch (diluted) with body
fluids (e.g. water on the surface of the skin).

When using metallic particles in the micrometer range, to
minimize sensing during application to the skin, they should
have a mean diameter of 1 to 100 pm, especially 1 to 40 pm (no

or little sensing) and preferentially 1 to 20 pm (faster
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dissolution due too large surface, stronger adhesion to the
skin). In case very pronounced adhesion is desired, in
combination with very fast dissolution of the metallic
particles (large surface area), metallic nanoparticles should
be used (e.g. nanosilver). These metallic particles have a
mean diameter below 1,000 nm, especially below 500 nm,
preferentially below 50 nm and preferred in the range of 1 to

15 nm.

In general, the metallic particles are contained in the water
phase of a cream or lotion. They can also be dispersed in the
water phase of a gel or a fluid (= suspension). However, it is
also possible to embed the metallic particles into 1lipid
nanoparticles, lipid microparticles or in o0il droplets (e.g.
droplets of an oil-in-water cream). Embedding has several
advantages. First it affects the colour. Nanosilver appears
slightly different when embedded in a 1lipid particle. 1In
addition, the nanoparticles are less toxicologically
problematic. The American Food and Drug Administration (FDA)
considers nanoparticles with a size below 100 nm potentially
toxic. Applying nanoparticles to the skin with a diameter
below 50 nm can lead to the uptake of these particles via the
hydrophilic channels in the skin (diameter appr. 50 nm).
Despite that the uptake will be very low, people are afraid of
severe side effects (e.g. by interaction of the particles with
the macrophages of the immune system, activation of the immune
system requires only very few antigens/particles). This
problem is not considered as being a serious one, because
nanoparticulate titanium dioxide (5-20 nm) is employed since
many years 1in relatively high concentrations in sunscreen
products without report of too many serious side effects.
However, one should play on the safe side. Therefore
immobilisation of the metallic particle inside lipid
nanoparticles or lipid microparticles will prevent them from
diffusing into the skin via the channels. They are trapped
inside the solid particles (Einstein 1law of diffusion). A
similar, but reduced effect due to the 1liquid state, is
expected when incorporating the metallic particles inside the

0il droplets of oil-in-water creams or emulsions.
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Certain chemical compounds of metals such as silver further
promote the action. Therefore formulations can be made which
contain additionally soluble salts of the metals (e.g. silver

nitrate, silver carbonate, silver sulphate, silver acetate,

silver benzoate, silver 1lactate), organic compounds of the
metals (e.g. silver acetylacetonate, silver neodecanoate,
silver ethylenediamin-tetraacetate, zinc pyrithione) . in

addition it was found that certain polymers are supportive in
the biocide action, especially chitosan and chitosan
derivatives. Of course it makes sense to use even mixtures

thereof.

For application to the skin or other parts of the body, the
lipid nanoparticles, metal ions and potentially other
compounds (e.g. silver salts, polymers such as chitosan) can
be incorporated in a so called matrix to be applied or
administered to the body. In case of dermal application this
can be e.g. a gel, a cream or a lotion. In case of applying it
to body cavities a suspension might be more suited. In any
case, the final formulation with these compounds (product)
consists of a matrix, which contains the compositions of the
invention, e.g., those according to claims 1 to 14. The matrix
can contain only a some of the compounds (e.g. 1lipid
nanoparticles with silver particles; or: 1lipid nanoparticles
with silver and zinc particles) or all of them. The ratios can
vary and need to be optimised according to the skin condition
to be normalised or optimised (cosmetic products) or the
disease to be treated (pharmaceutical products). The matrix
can be in different states, e.g. including but not limited to
a low or high viscous liquid, paste or a solid, or a spray or
an aerosol. Especially in case of atopic dermatitis sprays are
very interesting, because the skin is very sensitive towards
touch when applying a cream. A spray opens an application of
the formulation without touching.

Basically the formulation of the matrix can be a gel (e.g.
polyacrylate, Xanthan, cellulose derivatives (e.g.

ethylcellulose) or aerosol gel), a fluid (e.g. suspensions of
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lipid nanoparticles and metal particles), an oil-in-water
cream or water-in-oil cream, an ointment, or a powder (e.g.
obtained by spray drying of fluid), a tablet (e.g. evervescent
tablet), a fluid or powder for nebulisation (e.g. skin spray,
oral spray or nasal spray), or a film matrix such as a
polymeric patch. Basically all formulations known from
consumer care, cosmetics and pharmaceutical products can be
used, including the excipients wused in these formulations
being known from the text books and the recent publications in
the literature. Therefore the formulations listed above are
examples, not limited to the use of the combination of 1lipid

nano-/microparticles and metallic particles.

Ideally the products should not contain surfactants (e.g.
sodium dodecyl sulphate (SDS), polysorbates etc.). This can be
achieved by replacing the classical surfactants by sterically
stabilizing polymers such as poloxamers (block polymers of
polyethylene oxide and propylene oxide, e.g. available from
BASF/Germany or ICI/UK). Sterically stabilizing polymers act
very often simultaneously as viscosity enhancers, and are
therefore also suited to produce more viscous fluids. Further
examples are polyvinyl alcohol (pva) , Xanthan gum,
polyacrylates and gelatines.

The products containing silver particles are anti-microbial,
therefore they do not need preservatives as defined by the
regulatory bodies in the official lists of preservatives (that
means the products are preservative-free according to the
legal regulations). The risk of contamination during usage by
the consumer can be further minimized by wusing airless
packaging. In addition a small drop of silver can be placed at
the outlet, to release additional silver ions for preservation
(as done e.g. in pharmaceutical eye drop packaging). The
formulations according to the invention are preservative-free,

reducing further their potential to irritate the skin.

In the present invention 1lipid particles are combined, e.g.,
with crystalline metallic particles, whereas the silver ions

released from the silver particles possess an anti-oxidative
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action. This anti-oxidative action is also being held
responsible for the effects on the skin condition. Therefore
it 1is basically possible to replace the silver particles in
part or completely by other particles of poorly soluble
compounds with similar action. These ©particles can Dbe
microparticles (comparable to microsilver) or nanoparticles
(comparable to nanosilver). The nanocrystals possess a mean
size below 1,000 nm, the microcrystals a mean size 1-100 pm.
In addition, the particles can be crystalline (e.g. the
smartCrystalsQ by the company PharmaSol, Blohmstr. 88A, 12307
Berlin/Germany) or amorphous (e.g. the NanoMorpho particles of
the company Soligs, Knollstrale 50, 67061 Ludwigshafen/

Germany) .

The metal particles can be replaced in part or completely for
example, but not 1limited to, by the poorly water soluble
antioxidants such as, but not 1limited to, nanocrystals of

flavonoids (e.g. rutin, hesperidin, hesperitin, guercetin),

and other compounds such as 1lycopin, ubichinones (e.g.
coenzyme Q10), naringenin, genistein, apigenin, ascorbyl
palmitate, fucoxanthin, resveratrol and thymoquinone. In

addition other nanocrystalline material can be wused with
cosmetic or pharmaceutical/medical effects. This results in
formulations being characterized by containing lipid particles

in combination with nanocrystals.

Active compounds can only be incorporated as nanocrystals or
microcrystals in case their concentration in the product is
above their solubility in the formulation. To avoid Ostwald
ripening, the solubility should be below 5%. For example in
the case of caffeine, the solubility in water is about up to
approximately 4% at room temperature, depending on the pH.
Preferentially suitable for incorporation as crystals are
compounds with a solubility in water below 1% (appr. 10
mg/ml), better suited are compounds with a solubility below 1
mg/ml, especially 0.1 mg/ml (100 pg/ml), or even better below
10-50 pg/ml.
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The consumer care, cosmetic or pharmaceutical formulations can
further be increased in their efficiency by incorporating
additional active substances in the formulation. These are
active substances for consumer care, cosmetic use,

pharmaceutical use, medical use, alone or in mixtures thereof.

Actives for incorporation into the formulations according to
the invention are primary metabolites of plants such as
alkaloids (e.g. caffeine), secondary metabolites of plants

(e.g. carotinoids (e.g. PB-carotene, lutein), phytosterols (e.g

B-sitosterine), phytooestrogens (e.g. genistein), phenolic
acids (e.g. ferulic acid), the various tetrahydrocannabinols
(THC), and flavonoids, terpens (especially menthol, silymarin

and camphor) .

Examples for cosmetic actives are vitamin E, Tocotrienol,
vitamin A, coenzyme Q10, Argireline (INCI: acetyl hexapeptide-
8), derivatives of Argireline, hyaluronic acid, menthol, sage

extract, alone or in mixtures thereof.

Lipid nanoparticles possess UV blocking activity because they
act as particular scatterer of UV rays similar to titanium
dioxide and zinc oxide particles. In addition, there is a
synergistic effect when incorporating sunscreens into 1lipid
nanoparticles. The UV blocking effect is higher compared to
the sum of the UV blocking effect of the lipid nanoparticle
suspension and the molecular sunscreen in an emulsion
formulation. In addition, a synergistic effect was also
observed when incorporating particular sunscreens into 1lipid
particles (e.g. 10 nm titanium dioxide particles into 500 nm
lipid nanoparticles). Considering the sensitivity of the skin
in certain conditions, it 1is sensible to 1load the 1lipid
particles with either molecular sunscreens (e.g. Uvinul T150,
Tinosorb S, Parsol MCX etc) or/and particular sunscreens (e.g.
titanium oxide, zinc oxide), alone or in mixtures thereof, for

use as sun protection for the sensitive skin.

Also pharmaceutical actives can be incorporated into the

formulations of the invention. The mode of incorporation can
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vary, e.g. incorporation into the lipid particles, dissolution
of the active in the o0il of the cream or emulsion matrix,
addition of the actives in form of  nanocrystals or

microcrystals etc. Examples for pharmaceutical actives are

immune suppressive drugs (e.qg. cyclosporine, tacrolimus,
sirolimus), glucocorticoids (e.g. dehydrocortison,
prednicarbate, dexamethasone, hydrocortison etc.), anti-
virals, antimycotics (e.g. Amphotericin B, bifonazole,
clotrimazole, itraconazole), antibiotics (e.g. tetracycline
base), local anaesthetics (e.g. bupivacaine, tetracaine base),

analgesics (e.g. diclofenac, ibuprofen, acetylsalicylic acid),

anti-inflammatory drugs, cytotoxics (e.g. paclitaxel, 5-
fluorouracil), aescin, minoxidil, hormones (e.g. estradiol,
progesterone) , caffeine, tretinoin, Sphingosin 1-Phosphat

(S1P), alone or in mixtures thereof.

Products according to the invention are for human use,
especially for but not limited to consumer care, cosmetic use,

pharmaceutical use and medical use, including in connection

with cosmetic or medical devices (e.g. laser abrasion
equipment for Dbeauty treatment). Especially after 1laser
treatment of the skin, formulations are required acting

aseptically without irritating the skin and at the same time
supporting the regeneration process. The products of the
invention are also suitable for veterinary use, especially for

pets and livestock.

Products according to the invention <can be used for
application to different parts of the body, for example but
not limited to the skin, mucosal surfaces, hair, nails and

body cavities. The products need to be formulated adequately

for optimised performance. Depending on the route of
application the product formulation 1is different. These
product formulations include, but are not limited to,

emulsions, creams, lotions, gels, ointments, skin protective
creams or skin protective ointments, sprays, aerosols, sticks,
decorative cosmetic formulations (such as 1lip stick, eye
shadow, eye liner, rouge, nail polish etc), powders,

disinfectants, skin tonics, skin cleansing products,- skin
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peeling formulations, suspensions, soaps, bathing additives
such as bathing gels, mouth wash, tooth paste, chewing gum,
shampoos, sunscreen products, UV protection products, medical

bandages, medical plasters, wound dressings, tampons, diapers,

formulations for applying to baby-soothers (e.qg. gels,
pastes), tattoo inks, textiles (especially underwear and t-
shirts), fleece, tissues, soft tissues, gloves, hats, panty
liners, formulations for wvaginal application, antiseptic

lubricants for condomes, anti-septic fluid formulations for

rinsing / irrigation of body cavities (e.g. infected bladder) .

The concentration range of the metallic particles and/or other
particulate, poorly water soluble particles in amorphous or
crystalline state and/or poorly water soluble antioxidants, in
particular of the nanocrystals, is typically but not limited
to 0.00001% to 10%, or reduced to 5% and below, preferably
below 1% and with optimized concentrations being in the range
0.00001% to 0.15% (e.g. example 2).

A special version of the invention are homoepathic
preparations, in which the concentration is selected according
to the homeopathic centesimal scale ( e.g. Cl, C2, C3 etc. )
and the decimal scale (D1, D2, D3, etc.)

Examples of formulations are given as example 2 and 3. In
general, there 1is a broad variation possibility for the
various types of formulations. Important is that the 1lipid
particles are preferentially present 1in a non-aggregated
state.

ExamEles

Example 1:

Preparation of Lipid Nanoparticles:

Lipid nanoparticles were prepared by high pressure
homogenization. The composition of the dispersion of 1lipid
nanoparticles was: Cutina CP 18,0% , hemp seed oil 12,0%, Tego
Care 450, Inutec SP 1, distilled water 67.5% (weight %). The
lipid phase including Tego Care 450 and separately the water
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phase containing the stabilizer Inutec SP were heated to 80°
C. Then the 1lipid phase was dispersed in the aqueous phase
under stirring (3,800 rounds per minute, anchor stirrer, 14
minutes). The obtained coarse emulsion was subsequently
homogenized at 800 bar, 2 homogenization cycles (Nanomix,
Ekato systems, Germany) and cooled under slight stirring to
25° C. The PCS particle size was 225 nm (PCS - photon
correlation spectroscopy, Zetasizer Nano ZS, Malvern Instr.,
United Kingdom). Laser diffractometry diameters were diameter
50% 0.249 pm, diameter 90% 0.468 uym, diameter 95% 0.541 pym and
diameter 99% 0.667 um (Malvern Mastersizer 2000, Malvern
Instruments, UK; diameters based on volume size distribution).
The zeta potential was -49 mV, measured in distilled water
with a conductivity of 50 pS/cm, adjusted by addition of NaCl
solution (Zetasizer Nano ZS, Malvern Instr.).

Example 2:

Preparation of microsilver cream:

The composition of the cream is given in the table below:

Table 1:
o | quantities required:
180 kg batch (kg

Phase I

Squalan 5.00 9.000
Controx KS 0.15 0.270

Hemp seed oil 4.00 7.200
Ubuntu Ximeria 4,00 7.200
Prolipid 141 7.00 12.600
Lanette O 3.00 5.400
Inutec SP1 0.50 0.900
Myritol 312 3.00 5.400
Phase II

Water 44 .40 79.920
Propylene glycecl USP 3.00 5.400
Natrlquest 0.10 0.180
Sorbidex NC 16205 3.00 5.400
Keltrol BT 0.30 0.540
Kelcogel F 0.20 0.360
Avicell PC 0.20 0.360
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Phase III
Defensil 5.00 9.000
NLC suspension (example 10.00 18.000
1) 2.0 3.600
HerbEx Kudzu 3.0 5.400
Antarcticine
Phase I
Caprylyl glycol 2.0 3.600
Microsilver 0.15 0.270

The phase I is heated to about 80° C. Phase I is placed in a
blender and also heated to 80° C. In the next step phase II is
added to phase I under stirring, after appr. 15 min of
stirring the cream is cooled. After cooling the phases III and
IV are added wunder stirring and stirred until the cream
appears macroscopically homogenous. Blender and stirrer type
used depends on the batch size. The droplet size of the bulk
population of the droplets in the cream is below 5 pm (light

microscopy) .

The composition of the cream according to INCI nomenclature
is:

Aqua, Cannabis Sativa (Hemp) Seed 0il, - Squalane,
Octyldodecanol, Ximenia Americana Seed 0il, Caprylic/Capric
Triglyceride, Cetearyl Alcohol, Propylene Glycol, Sorbitol,
Caprylyl Glycol, Glyceryl Stearate, Behenyl Alcohol, Cetyl
Palmitate, Palmitic Acid, CI 77820 (Silver), Pseudoalteromonas
Ferment Extract, Helianthus Annuus Seed 0il Unsaponifiables,
Cardiospermum Halicacabum Extract, Echium Plantagineum Seed
0il, Tocopherol, Pueraria Lobata Root Extract, Stearic Acid,
Aspartic Acid, Lecithin, Polyglyceryl-3 Methylglucose
Distearate, Inulin Lauryl Carbamate, Myristyl Alcohol, Lauryl
Alcohol, Cetyl Alcohol, Xanthan Gum, Gellan Gum, Cellulose,
Cellulose Gum, Hydrogenated Palm Glycerides Citrate, Sodium
Hydroxide, Sodium Chloride, Trisodium Ethylenediamine

Disuccinate, Butylene Glycol
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Example 3:

Preparation of microsilver emulsion:

Production was performed as described in example 2, the
droplet size of the bulk population of the droplets in the
cream is below 5 pm (light microscopy). The composition of the

emulsion is given in the table below:

Table 2:
quantities required
excipient weight % for
180 kg batch (kg)
Phase I
Squalan 4.00 5.600
Controx KS 0.15 0.210
Hemp seed oil 3.00 4.200
Ubuntu Ximeria 4.00 5.600
Prolipid 141 5.00 7.000
Lanette O 2.00 2.800
Inutec SP1 0.50 0.700
Myritol 312 4.00 5.600
Phase II
Water 58.55 81.970
Propylene glycol USP 3.00 4.200
Natrlquest 0.10 0.140
Sorbidex NC 16205 3.00 4.200
Keltrol BT 0.20 0.280
Kelcogel F 0.20 0.280
Avicell PC 0.20 0.280
Phase III
Defensil 3.00 4.200
NLC suspension (example 5.00 7.000
1) 2.00 2.800
HerbEx kudzu
Phase IV
Caprylyl glycol 2.00 2.800
Microsilver 0.10 0.140

The composition of the emulsion according to INCI nomenclature
is:

Aqua, Squalane, Ximenia Americana Seed 0il, Caprylic/Capric
Triglyceride, Cannabis Sativa (Hemp) Seed 0il, Propylene
Glycol, Octyldodecanol, Sorbitol, Caprylyl Glycol, Cetearyl
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Alcohol, Glyceryl Stearate, Behenyl Alcohol, Helianthus Annuus

Seed 0il ©Unsaponifiables, Echium Plantagineum Seed 0il,
Pueraria Lobata  Root Extract, Cardiospermum Halicacabum
Extract, Tocopherol, CI 77820 (silver), Aspartic Acid,
Lecithin, Cetyl Palmitate, Palmitic Acid, Stearic Acid,
Polyglyceryl-3 Methylglucose Distearate, Inulin Lauryl
Carbamate, Cetyl Alcohol, Myristyl Alcohol, Lauryl Alcohol,
Gellan Gum, Xanthan Gum, Cellulose, Cellulose Gum,

Hydrogenated Palm Glycerides Citrate, Sodium Hydroxide, Sodium
Chloride, Trisodium Ethylenediamine Disuccinate, Butylene
Glycol

Example 4:

Assessment of non-irritancy of the lotion by human patch test:

The epicutaneous patch test allows the assessment of primary
skin irritation or 1lack of skin irritation potential of
finished cosmetic products. The study was conducted in
accordance with the guidelines by COLIPA (A. P. Walker et al.,
Test guidelines for assessment of skin compatibility of
cosmetic finished products in man, Food and Chemical
Toxicology 34, 1996, 651-660). As human study it was conducted
in accordance with the Declaration of Helsinki (1964) and its

subsequent revisions.

Experiments were carried out on 50 volunteers (22 normally
healthy subjects, 7 eczema patients, 3 allergy patients, 18
subjects with sensitive skin) between the ages of 22 to 61.
Sex distribution was not standardized. The volunteers were
clearly informed about all details of the study and gave their
written consent. Inclusion criteria were a) informed
volunteers and b) age 18 and above. Exclusion criteria were
pregnant or lactating women, blemishes or marks (tattoos,
sunburn) which interfere with scoring and any skin disease

that may interfere with the aim of the study.

Irritancy was assessed by performing a patch test as described
in (J.E. Wahlberg, Patch Testing, in: Textbook of Contact
Dermatitis, editors: R. J. G. Rycroft, T. Menné, P. J. Frosch
and J. P. Lepoittevin, Springer-Verlag, Berlin, 435-468,
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2001). The product was applied undiluted in square test
chambers (Haye s Test Chambers: HAL Allergic GmbH, Dusseldorf,
Germany) to the backs of the panellists for a period 48 hours.
Sodium dodecyl sulphate (SDS) in a concentration of 1% was

used as positive control, water was used as negative control.

The treatment sites were assessed for the presence of
irritation by a trained evaluator using a 5 point visual
scoring scale at 48 hours (30 min after patch removal) and
after 72 hours after patch application. The scoring scale was:
Erythema (E): 0 (no E), 1 (slight E), 2 (significant E), 3
(pronounced E), 4 (strong E)

Fissure (F): 0 (minimal F), 1 (moderate), 2 (significantly
perceptible), 3 (pronounced F), 4 (ulceration)

Scaling (Sc): 0 (no Sc), 1 (minimal Sc), 2 (moderate Sc), 3
(significant Sc), 4 (closed scale crust)

After 48 hours and after 72 hours SDS caused positive
reactions in 11 subjects. The scores for E, F and S were in
between 0.06 to 0.22 for the positive control SDS solution.
None of the subjects showed any reaction to the test product.
The mean values of the scoring were 0.0 for E, F and S,
respectively, for the test product lotion and for the negative
control water. On the basis of the test results and under the
test conditions, the lotion is to be classified as “harmless”

as regards the possibility of skin reaction.

Data from cosmetic trial report no. 0837-05, human patch test,
29 September 2008 by Derma Consult, Brunnenstr. 61, 53347
Alfter, Germany (investigators: Dr. med. H. Prieur, Dr. rer.

nat. H.-P. Nissen).

Example 5:

Assessment of non-irritancy of the cream by human patch test:

The test was performed as described in example 4. The mean
values of the scoring were 0.0 for E, F and S, respectively,
for the test product cream and for the negative control water.
On the basis of the test results and wunder the test
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conditions, the cream is to be classified as “harmless” as

regards the possibility of skin reaction.

Data from cosmetic trial report no. 0834-01, human patch test,
29 September 2008 by Derma Consult, Brunnenstr. 61, 53347
Alfter, Germany (investigators: Dr. med. H. Prieur, Dr. rer.
nat. H.-P. Nissen).

Example 6:

The microsilver cream was applied by a female human volunteer,
age 17, twice daily to the fingers. The volunteer was in
medical therapy before, applying a corticoid cream twice
daily. The cream did not improve the skin condition, it even
worsened it. At begin of the study with the microsilver cream,
the glucocorticoid treatment was terminated. After about 1
week of treatment, the skin condition improved clearly, but
the fingers showed still clear irritation with many pronounced
red spots (Fig. 1, upper). Three weeks after treatment, the
spots had disappeared, the fingers showed a normal whitish
colour (Fig. 1, lower).

Example 7:

The microsilver cream was applied by a female human volunteer,
age 23, body weight 65 kg, to the crook of the arm. The
volunteer was in medical treatment applying dehydrocortison
cream to the sgkin. Treatment was terminated at begin of the
study. The skin showed pronounced atopic symptoms at the
extensor side. Reddening of the skin in general, and clearly
visible, many distinct red spots which are being
interconnected to a red patch-like pattern can be seen (Fig.
2, upper). Two weeks after treatment, general reddening of the
skin had disappeared, showing again white, normal skin. The
spots are reduced in number and reduced in their intensity,
the interconnected patch-like pattern does not exist any more.

(Fig. 2, lower)
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Legends of figures:

Fig. 1: Normalization of irritated,

atopic dermatitic skin of
fingers after 1 week of

application of microsilver cream

(upper) and normalized skin after 3 weeks of application

(lower) from example 6.

Fig. 2: Appearance of irritated skin of the crook of the arm

(flexor side) after glucocorticoid treatment prior to

application of microsilver cream (upper) and normalized skin

after 2 weeks of application (lower) from example 7.
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Claims

Composition containing a combination of solid 1lipid
particles (nanoparticles and/or microparticles) with
metallic particles, which composition can optionally

further contain oil droplets.

Composition according to claim 1, wherein said metallic
particles are selected from particles made from metal,

alloys of metals, or metal chemical compounds.

Composition according to c¢laim 1 or 2, wherein said
metal(s) is (are) selected from silver, zinc, copper,

gold, iron, bismuth, platinum, palladium or titanium.

Composition according to claim 1, 2 or 3, wherein,
independently, the alloys are brass, bronze and steel, and
the chemical compounds are oxides such as silver oxide,

zinc oxide, titanium oxide, and sulfates of said metal(s).

Composition according to any of claims 1 to 4 wherein said
metallic particles in contact with water are able to

release metal ions.

Composition according to any of claims 1 to 5, wherein

said metallic particles are solid or sponge-1like.

Composition according to any of claims 1 to 6, containing
additionally soluble salts of said metals of said

metallic particles, in particular silver nitrate, silver

carbonate, silver sulphate, silver acetate, silver
benzoate, silver lactate, organic compounds of said
metals, in particular silver acetylacetonate, silver
neodecanocate, silver ethylenediamintetraacetate, zinc

pyrithione, chitosan, chitosan derivatives or any mixtures

thereof.
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Composition according to any of claims 1 to 7, wherein the
metallic particles have a mean diameter of 1 to 100 pm,

especially 1 to 40 pm, and preferentially 1 to 20 pm.

Composition according to claim 8, wherein the metallic
particles are microsilver particles having a mean diameter
of 1 to 100 pm.

Composition according to any of claims 1 to 7, wherein the
metallic particles have a mean diameter below 1,000 nm,
especially below 500 nm, preferentially below 50 nm and
preferred of 1 to 15 nm

Composition according to claim 10, wherein the metallic
particles are nanosilver particles having a mean diameter
of 1 to below 1,000 nm).

Composition according to any of claims 1 to 11, wherein
the metallic particles are embedded in said lipid nano-
particles, 1lipid microparticles or in oil droplets, in

particular droplets of an oil-in-water cream.

Composition according to any of claims 1 to 12, wherein
the 1lipid nanoparticles posses a size below 1,000 nm,
especially below 500 nm, preferably below 200 nm and more

preferred in the range of 20 to 100 nm.

Composition according to any of claims 1 to 12, wherein
the 1lipid microparticles possess a size below 200 um,
especially below 50 upym, preferably below 20 pm and more
preferred in the range of 1 to 10 pm.

Composition according to any of claims 1 to 14, wherein

the composition is contained in a matrix.

Composition according to claim 15, wherein said matrix is
in different states, 1in particular is a 1low or high

viscous liquid, paste or a solid, or an aerosol.
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Composition according to any of claims 15 or 16, wherein
the matrix 1is a gel, in particular of polyacrylate,
xanthan, cellulose derivatives, prefarably ethylcellulose,
or an aerosol gel; a fluid, in particular a suspension of
lipid nanoparticles and metallic particles; an oil-in-
water cream or a water-in-oil cream, an ointment, or a
powder, in particular a powder obtained by spray drying of
a fluid; a tablet, in particular an evervescent tablet; a
fluid or powder for nebulisation, in particular a skin
spray, an oral spray or a nasal spray; or a film matrix,

in particular a polymeric patch.

Composition according to any of claims 1 to 17, wherein

the composition does not contain surfactants.

Composition according to any of claims 1 to 18, wherein
the composition does not contain preservatives as defined
by the regulatory bodies in the official 1lists of
preservatives in the European Union (EU) and thus are

preservative-free according to the legal regulations.

Composition according to any of claims 1 to 19, wherein
the composition contains a polymer and/or viscosity
enhancer, in particular polyvinyl alcohol, poloxamer
polymer, xanthan gum, polyacrylates, gelatine, or any

mixtures thereof.

Composition according to any of claims 1 to 20, wherein
the metallic particles are replaced in part or completely
by other particulate, poorly water soluble particles in
amorphous or crystalline state, the crystals being
nanocrystals (mean size below 1,000 nm) or microcrystals
(mean size 1-100 um), whereas the solubility of the poorly

water soluble compound should be below 5%.

Composition according to claim 21, wherein the crystals
are of compounds with a solubility in water below 1%
(appr. 10 mg/ml), in particular compounds with a
solubility below 0.1% (1 mg/ml), especially below 0.01%
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(0.1 mg/ml (100 pg/ml), or even more preferred below 10-50:
png/ml.

Composition according to any of claims 1 to 22, wherein
the metallic particles are replaced in part or completely
by poorly water soluble antioxidants, in particular
nanocrystals of flavonoids, in particular of rutin,
hesperidin, hesperitin, quercetin, or of other compounds,
in particular 1lycopin, ubichinones (preferably coenzyme
Q10), naringenin, genistein, apigenin, ascorbyl palmitate,

fucoxanthin, resveratrol or thymoquinone.

Composition according to any of claims 1 to 23, containing
additionally active substances for consumer care, cosmetic
use, pharmaceutical use, medical use, alone or in mixtures

thereof.

Composition according to any of claims 1 to 24, containing
a primary metabolite of plants such as alkaloids (e.g.
caffeine), secondary metabolites of plants (e.g.
carotinoids (e.g. f-carotene, 1lutein), phytosterols (e.g
B-sitosterine), phytooestrogens (e.g. genistein), phenolic
acids (e.g. ferulic acid), the various tetrahydrocanna-
binols (THC), and flavonoids, terpens (especially menthol,

silymarin and camphor), or any mixtures thereof.

Composition according to any of claims 1 to 25, containing
as cosmetic actives vitamin E, Tocotrienol, wvitamin A,

coenzyme Q10, Argireline® (INCI: acetyl hexapeptide-8),

derivatives of Argireline, hyaluronic acid (HW = high
molecular weight, MW = medium moleculaer weight, LW = low
molecular weight, VMW= very low molecular weight),

menthol, sage extract, HerbEx Kudzu Extract™ (INCI:

Pueraria Lobata Root Extract ), HerbEx Korea Ginseng
Extract™ (INCI: Panx Ginsengn Root Extract); HerbEx
Flexin™ (INCI: Beta Glucan), HerbEx Shiidake Extract™
(INCI: Letinus Edodes Extract), Defensi® (INCI:
Octyldodecanol, Cardiospermum Halicacabum, Echium

Plantagineum, Helianthus Annuus), Collageneer® (INCI:
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Helianthus Annuus Seed 0il, Luopinus Albus Seed Extract),
SKINERGIUM® (INCI: Hydolyzed Lipidium Meyenii  Root

Extract), Tamanol® (INCI: Calophyllum inophyllum seed
oil), Filling Sphere™ Hyaluronic (INCI: Ethylhexyl
Palmitate, Silica Dimethyl Silylate, Butylene Glycol,
Sodium Hyaluronate), Filling Sphere™ Vegetal (INCI:
Pentaerythrityl Tetraisostearate, Silica Dimethyl
Silylate, Hydrolyzed Wheat Protein); Filling Sphere™
Marine (INCI: Pentaerythrityl Tetraisostearate, Silica
Dimethyl Silylate, Sodium Chondroitin Sulfatee,
Atelocollagen), Gatuline® Expression (INCI: Acmella
Oleracea Extract), Aldenine® (INCI: Water, Hydrolyzed

Wheat Protein, Hydrolyzed Soy Protein, Xanthan Gum,
Tripeptid.-1), Trylagen™ (INCI: Pseudoalteromonas Ferment
Etract, Hydrolyzed Wheat Extract, Soy Protein, Tripeptide-
10 Citrulline, Tripeptide-1, Lecitin, Xanthan Gum,
Carbomer, Triethanolamine), Lipochroman®-6
(Dimethylmethoxy Chromanol), Decorinyl™ (INCI: Lecithin,
Tripeptide-10 Citrulline, Carbomer, Triethanolamine),
Seriseline® (INCI: Hexapeptide-10), Coleus Forskohlii 0il
(INCI: Coleus Forskohlii 0il), Boswellin® CG (Boswellia
Serrata Extract), Forslean® CG (INCI: Coleus Forskohlii
Root Extract), Ursolic Acid (INCI: Ursolic Acid),
Centellin® CG (INCI: Centella Asiatica Extract),
Sabiwhite™ (INCI: Tetrahydrodiferuloylmethane), Eyseryl™
(INCI: Acetyl Tetrapeptide-5 ), woresan rye serum (INCI:
Lactobacillus/Rye Flour Ferment Filtrate), Orsitine (INCI:
rice extract), Thalassine™ (INCI: Hydrolized Lola implexa
Extract), Sterocare™ (INCI: Trifolium Pratense Flower
Extract), Creamide 2 (INCI: Cereamide 2), Lipexel™ (INCI:
Luffa Cylindrica Seed 0il), Matrixyl® 3000 (INCI:
Glycerin, Water, Butylene Glycol, Carbomer Polysorbate 20,
Palmitoyl Oligopeptide , Palmitoyl Tetrapeptide-7),
Dermaxyl® (INCI: Alkyl Benzoate,Tribehenin, Ceramide 2,
PEG-10 Rapeseed Sterol, Palmitoyl Oligopeptide), Renovage™
(INCI: Caprylic/Capric Triglyceride, Teprenone) ,
Kombuchka™ (INCI: ), Essenskin™ (INCI: Water, Pentylene
Glycol, 3-Aminopropane Sulfonic Acid, Calcium Hydroxyme-

thionine, Hydroxyethylcellulos), Leuphasyl® (Pentapeptide-
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3), Homeostatine® (Enteromorpha Compressa Extract,

Caesalpina Spinosa Gum), alone or in any mixtures thereof.

Composition according to any of claims 1 to 26, containing
molecular sunscreens (e.g. Uvinul T150, Tinosorb S, Parsol
MCX etc) and/or particular sunscreens (e.g. titanium
oxide, zinc oxide), alone or in mixtures thereof, for use

as sun protection products (UV protection products) .

Composition according to any of claims 1 to 27, containing
as pharmaceutical actives immune suppressive drugs (e.g.
cyclosporine, tacrolimus, sirolimus) glucocorticoids (e.g.
dehydrocortison, prednicarbate, dexamethasone,
hydrocortison etc.), anti-virals, antimycotics (e.g.
Amphotericin B, bifonazole, clotrimazole, itraconazole),
antibiotics (e.g. tetracycline base), local anaesthetics
(e.g. bupivacaine, tetracaine Dbase), analgesics (e.qg.
diclofenac, ibuprofen, acetylsalicylic acid), anti-
inflammatory drugs, cytotoxics (e.g. paclitaxel, 5-
fluorouracil), aescin, minoxidil, hormones (e.g.
estradiol, progesterone), caffeine, tretinoin, Sphingosin

1-Phosphat (S1P), alone or in any mixtures thereof.

Composition according to any of c¢laims 1 to 28 for
veterinary use, especially pets and livestock, and for
human use, especially in case of human use for consumer
care, cosmetic use, pharmaceutical use and medical use,
including in connection with cosmetic or medical devices

(e.g. laser abrasion equipment for beauty treatment).

Composition according to any of claims 1 to 29 for
application to parts of the body, for example but not
limited to the skin, mucosal surfaces, hair, nails and
body cavities, wherein the composition are preferably
emulsions, creams, lotions, gels, ointments, skin
protective creams or skin protective ointments, sprays,
aerosols, sticks, decorative cosmetic formulations (such
as lip stick, eye shadow, eye 1liner, rouge, nail polish

etc), powders, disinfectants, skin tonics, skin cleansing
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products, skin peeling formulations, suspensions, soaps,
bathing additives such as bathing gels, mouth wash, tooth
paste, chewing gum, shampoos, sunscreen products, UV

protection products, medical bandages, medical plasters,

wound dressings, tampons, diapers, formulations for
applying to baby-soothers (e.g. gels, pastes), tattoo
inks, textiles (especially underwear and t-shirts),

fleece, tissues, soft tissues, gloves, hats, panty liners,
formulations for vaginal application, antiseptic
lubricants for condomes, or anti-septic fluid formulations
for rinsing / irrigation of body cavities (e.g. infected
bladder) .

Composition according to any of claims 1 to 30, being a
cream and containing Aqua, Cannabis Sativa (Hemp) Seed
0il, Squalane, Octyldodecanol, Ximenia Americana Seed 0il,
Caprylic/Capric Triglyceride, Cetearyl Alcohol, Propylene
Glycol, Sorbitol, Caprylyl Glycol, Glyceryl Stearate,
Behenyl Alcohol, Cetyl Palmitate, Palmitic Acid, CI 77820
(Silver), Pseudoalteromonas Ferment Extract, Helianthus
Annuus Seed 0il Unsaponifiables, Cardiospermum Halicacabum
Extract, Echium Plantagineum Seed 0il, Tocopherol,
Pueraria Lobata Root Extract, Stearic Acid, Aspartic Acid,
Lecithin, Polyglyceryl-3 Methylglucose Distearate, Inulin
Lauryl Carbamate, Myristyl Alcohol, Lauryl Alcohol, Cetyl
Alcohol, Xanthan Gum, Gellan Gum, Cellulose, Cellulose
Gum, Hydrogenated Palm Glycerides Citrate, Sodium
Hydroxide, Sodium Chloride, Trisodium Ethylenediamine

Disuccinate, Butylene Glycol.

Composition according to any of claims 1 to 30, being an
emulsion containing Aqua, Squalane, Ximenia Americana Seed
0il, Caprylic/Capric Triglyceride, Cannabis Sativa (Hemp)
Seed 0il, Propylene Glycol, Octyldodecanol, Sorbitol,
Caprylyl Glycol, Cetearyl Alcohol, Glyceryl Stearate,
Behenyl Alcohol, Helianthus Annuus Seed 0Oil
Unsaponifiables, Echium Plantagineum Seed 0il, Pueraria
Lobata Root Extract, Cardiospermum Halicacabum Extract,
Tocopherol, CI 77820 (Silver), Aspartic Acid, Lecithin,
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Cetyl Palmitate, Palmitic Acid, Stearic Acid,
Polyglyceryl-3 Methylglucose Distearate, Inulin Lauryl
Carbamate, Cetyl Alcohol, Myristyl Alcohol, Lauryl
Alcohol, Gellan Gum, Xanthan Gum, Cellulose, Cellulose
Gum, Hydrogenated Palm Glycerides Citrate, Sodium
Hydroxide, Sodium Chloride, Trisodium Ethylenediamine

Disuccinate, Butylene Glycol.

Composition according to any of claims 1 to 32, wherein
the concentration range of the metallic particles and/or
other particulate, poorly water soluble particles 1in
amorphous or crystalline state and/or poorly water soluble
antioxidants, in particular of the nanocrystals is
typically 0.00001% to 10%, or 0.00001% to 5% and below,
preferably below 1% and with more preferred concentrations
being in the range 0.00001% to 0.15%.

Composition according to any of claims 1 to 33, wherein
said composition is a homoepathic preparation, in which
the concentration is selected according to the homeopathic
centesimal scale (e.g. Cl, C2, C3 etc. ) and the decimal
scale (D1, D2, D3, etc.).
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