(12) STANDARD PATENT APPLICATION (11) Application No. AU 2012203217 A1
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)

(43)
(43)
(62)

(71)

(72)

(74)

Title
Methods and means for protecting the skin against pathogenic microorganisms

International Patent Classification(s)
C12N 1/20 (2006.01) C12N 1/38 (2006.01)
A61K 35/74 (2006.01)

Application No: 2012203217 (22) Date of Filing:  2012.05.31
Publication Date: 2012.06.21

Publication Journal Date: 2012.06.21

Divisional of:

2006261100

Applicant(s)
OrganoBalance GmbH

Inventor(s)
Lang, Christine;Heilmann, Andreas;Veen, Markus;Budde, Eckhard;Bottner,
Mewes;Reindl, Andreas;Knoll, Rolf

Agent / Attorney
Watermark Patent and Trade Marks Attorneys, 302 Burwood Road, Hawthorn, VIC, 3122




31-May-2012 04:23 FM WATEEMARK 61398196010 128/143

31 May 2012

2012203217

ABSTRACT

Described are microorganisms which are, in a first aspect, able to stimulate the growth of
microorganisms of the resident skin microbial flora and which do not stimulate the growth
of microorganisms of the transient pathogenic micro flora. In a second aspect
microorganisms are described which are able to inhibit the growth of microorganisms of
the transient pathogenic skin micro flora and which do not inhibit the growth of
microorganisms as well as the use of such microorganisms of the resident skin micro
flora. Also described are compositions comprising such microorganisms as well as the

use of such microorganisms in cosmetic, prophylactic or therapeutic applications.
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Methods and means for protecting the skin
against pathogenic microorganisms

The present invention relates to microorganisms which are able to stimulate the
growth of microorganisms of the resident skin microbial flora and which do not
stimulate the growth of microorganisms of the transient pathogenic micro flora. The
present invention also relates to compositions, comprising such microorganisms, e.g.
cosmetical or pharmaceutical compositions and to the use of such microorganisms in
cosnﬁetic, prophytactic or therapeutic applications.

The human skin is populated by a large variety of microorganisms that mainly live as
commensals in a relatively stable composition on the surface of the skin (Roth and
James, 1988). This normal skin flora is termed "resident skin flora".

The main function of the human skin is to protect the tissue beneath it against the
environment (Feingold, 1985). This normal skin flora especially protects the skin
against the intrusion of potentially pathogenic microorganisms (Bisno, 1984). Certain
microorganisms dominate the resident microbial flora. More than ninety percent of
the microorganisms of the resident microbial flora are Staphylococcus epidermidis
(coagulase negative), Micrococeus spec., Diphteroids and propionibacteria (Leyden
et al.,, 1987). Therefore, a stabilisation of the natural skin flora supports the protection
of the skin and prevents the intrusion of pathogens. The health of the skin increases.
The importance of the natural skin flora has been described in several clinical
studies. It has been shown that in the first days after birth of an infant, where this skin
flora has not yet been de\}eioped, the danger of a Staphylococcus aureus infection is
very high, With increasing development of the flora, the skin is protected from the
colonization by pathogenic microorganisms {Hurst, 1959). In another study with
infants, it has been observed that after treatment with the anfibiotic amoxicillin, the
resident flora was drastically (about 50%) repressed. This led to more than a
fourteen-fold increase of the pathogenic yeast Candida albicans. The discontinuation
of the antibiotic treatment led to a regeneration of the resident flora and the
repression of Candida albicans (Brook, 2000).
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The microorganisms of the resident skin flora prevent the colonization by pathogenic
microorganisms by competing for attachment sites and essential nutrients on the skin
surface (Sullivan et al. 2001). Pathogenic microorganisms are able to specifically
attach to structures of the epidermis using special binding proteins. In this context,
different mechanisms are known. From Staphylococcus aureus, for example, specific
adhesins are known. These allow the pathogenic microorganism to aftach to
fibronectin structures. Pathogens generally have a higher potential to attach to the
host. This explains the virulence of these microorganisms (Gibbons and Houte,
1975).

The danger of colonization by pathogenic microorganisms increases drasticaliy in the
case of small lesions or other damages on the surface of the skin, especially when
the normal skin flora is damaged by antibiotics or by excessive washing (Elek, 1956).
However, the resident skin flora is better adapted to the skin regarding nutrient
utilisation. This leads to an advantage of the resident skin flora (Larson, 2001 ). Apart
from this, the organisms of the resident skin flora are able to produce antimicrobial
substances to fight against pathogenic microorganisms. This is also an advantage for
resident microorganisms regarding nutrients and energy sources (Selwyn and Ellis,
1972; Milyani and Selwyn, 1978).

Moreover, substances that are secreted by the skin, like complex lipids
(triglycerides), are degraded to unsaturated fafty acids that inhibit pathogenic
microorganisms like Strepfococcus pyrogenes or gram negative bacteria and fungi
(Aly et al., 1972).

The microbial skin flora affects several factors of the skin that are of cosmetic
relevance, These are pH value of the skin, barrier function and lipid content. S.
epidermidis is able to fight against pathogenic microorganisms by lowering the pH
value (about 4-6). Pathogens are not able to grow at decreased pH values (Korting et
al., 1990; Lukas, 1990; Korting, 1992; Yosipovitch and Maibach, 1996; Gfatter et al.,
1997).

The water barrier function and the lipid content of the skin depend on the ceramide
content of the horny layers (Imokawa et al., 1986). Lowering of the ceramide content
causes a drying and riiting of the skin. A study with atopical dermatitis patients
having these appearances of the skin showed that the microbial skin flora
dramatically changes to Staphylococeus aureus. This pathogen features a very high
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ceramidase activity, while normal commensals of the resident skin flora do not have
this activity. Sphingomyelinase adlivities that lead to the release of ceramides in the
skin are comparable in the resident and pathogenic flora of atopic dermatitis patients
(Ohnishi et al., 1929).

Thus, there is a need for means and methods allowing to protect the skin, in
particular the human skin, against pathogenic microorganisms.

The present invention addresses this need and provides microorganisms and
methods which protect the skin against the colenization by pathogenic
microorganisms. In particular, it provides the embodiments as characterized in the
claims.

Accordingly, the present invention in a first aspect relates to a microorganism which
is able to stimulate the growth of one or more microorganisms of the resident skin
microbial flora and which does not stimulate the growth of microorganisms of the
transient pathogenic micro flora.

The inventors surprisingly found that an effective protection of the skin against a
colonization by pathogenic microorganisims can be achieved by administering to the
skin the above described microorganisms or inactivated forms thereof. The inventors
for the first time identified corresponding microorganisms and provided methods for
their identification. These microorganisms are able to regenerate and to stabilize the
natural skin flora due to a specific stimulation of the growth of microorganisms of the
resident skin microbial flora. By this, the growth of pathogenic microorganisms is
suppressed. Furthermore, the entrance of pathogenic microorganisms into the skin
microbial flora can be prevented. The microorganism of the present invention aliow,
e.g., to stimulate the resident microbial flora in deeper homy layers of thé skin when
microorganisms in the upper layers of the skin have been removed by washing.

Many different microorganisms exist on the skin. Some belong to the normal
(resident) flora of the skin and are harmiess commensals and some are potential
pathogens.

Basically, organisms on the skin can be classified into two categories: 1. Resident
organisms: resident organisms are permanent inhabitants of the skin which colonise
on the surface of the skin, the stratum comeum and within the outer layer of the
epidermis and the deeper crevices of the skin and hair follicles. These
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microorganisms of the resident microbial skin flora can grow and multiply on the skin
without invading or damaging the skin tissue. Washing does not easily remove these
organisms in deeper skin regions. Resident microorganisms are harmless
commensals,

2. Transient organisms: transient organisms are microorganisms which are deposited
on the skin but do not multiply there or contaminants which multiply on the skin and
persist for short periods. They cannot setile permanently on healthy skin whose
microenvironment is heavily determined by the resident micro flora. Transient
organisms are potentially pathogenic.

Thus, the term "resident skin microbial flora" relates to the microorganisms which can
normally be found on healthy skin, preferably human skin, and which constitute the
majority of the microorganisms found on the skin..

In particular, the term “resident skin microbial flora” relates to microorganisms which
are permanent inhabitants on the surface of the skin, the stratum cormeum and within
the outer layer of the epidermis and the deeper crevices of the skin and hair follicles.
These microorganisms are characterized in that they can grow and multiply on the
skin without invading or damaging the skin fissue, A characteristic of these
microorganisms is that washing does not easily remove them in deeper skin regions.
The microorganisms of the resident skin microbial flora are harmless commensals.

The term "resident skin microbial flora" preferably relates to a flora of aerobic and
anaerobic microorganisms which can be found on skin, preferably human skin. More
preferably, it relates to a flora of microorganisms which comprises Stapfiylococcus
epidermidis (coagulase negative), Micrococcus spec., Diphteroids and propioni
bacteria. Typically, about 90 % of the aerobic resident microbial skin flora consists of
Staphylococcus epidermidis. The remaining about 10 % are composed of mainty
Micrococcus spec. (80 % Micrococcus luteus) and Diphteroids (13 %). The term
“Diphtheroid” denotes a wide range of bacteria belonging to the genus
Corynebacterium. For convenience, cutaneous diphtheroids have been categorized
into the following four groups: lipophilic or nonlipophilic diphtheroids; anaerobic
diphtheroids; diphtheroids producing porphyrins. Major representatives (90%) of the
anaerocbic microbial skin flora are propionibacteria; especially Propionibacterium
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acnes, P. granulosum and P. avidum can be isolated from the skin. The anaerobic
flora accounts for approximately 4 % of the total resident skin flora.

More preferably, more than 80% of the microorganisms of the microbial flora belong
fo Staphylococecus epidermidis, Micrococcus spec., Diphtercids and propioni
bacteria. Even more preferably, the resident skin microbial flora is characterized in
that its major constituent is Staphylococcus epidermidis.

The constituents and the composition of the microbial skin flora can be determined
quantitatively and qualitatively, e.g. by peeling off the upper skin layers with scotch
tape. Microorganisms of the resident skin microbial flora can be identified within the
upper ten skin layers peeled off, e.g., by scotch tape. Exemplary, to isolate these
microorganisms six 2 cm? scotch tapes are each pressed on a defined region of the
skin, preferably of the forearm and afterwards each tape stripe is transferred from the
skin to a selective culture agar plate for either gram positive (e.g. BHI, Difco Inc.} or
gram negative bacteria (e.g. MacConkey agar, Difco Inc.) or to a selective culture
agar for yeasts and fungi (e.g. Plate Count Agar, Difco Inc.). Afterwards the
microorganisms that have been transferred from skin fo culture agar plates are
cultivated at 30°C and 37°C, aerobically and anaerobically for about 24 hours.
Colony forming units are determined by morphological and biochemical methods for
a qualitative analysis and by counting for quantification. The relative composition and
total cell counts are determined. The person skilled in the art can determine the
genus and/or species of the microorganisms of the resident skin microbial flora which
have been isolated as described above by methods known in the art. For example,
the person skifled in the art may identify said microorganisms due to metabolic
footprinting, fatty acid composition and composition of the cell wall etc.

The term “skin” refers to the body's outer covering, as known to the person skilled in
the art. Preferably the term relates to three layers: epidermis, dermis, and
subcutaneous fatty tissue. The epidermis is the outermost layer of the skin. If typically
forms the waterproof, protective wrap over the body's surface and is made up of
stratified squamous epithelium with an underlying basal lamina. It usually contains no
blood vessels, and is nourished by diffusion from the dermis. The main type of cells
which make up the epidermis are keratinocytes, with melanocytes and Langerhans
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cells also present. The epidermis is divided info several layers where cells are formed
through mitosis at the innermost layers, They move up the strata changing shape
and composition as they differentiate and become filled with keratin. They eventually
reach the fop layer called stratum comeum and become sloughed off, or
desquamated. The outermost layer of the epidermis consists of 25 to 30 layers of
dead cells. Conventionally, the epidermis is divided into § sublayers or strata (from
superficial to deep). the stratum comeum, the stratum Jucidum, the stratum
granulosum, the stratum spinosum and the stratum germinativum or stratum basale.
Typicaily, the interface between the epidermis and dermis is ireguiar and consists of
a succession of papillae, or fingerlike projections, which are smallest where the skin
is thin and longest in the skin of the palms and soles, Typically, the papillae of the
palms and soles are associated with elevations of the epidermis, which produce
ridges. Subcutaneous fatly fissue is the deepest layer of the skin. A characteristic of
this layer is that it is composed of connective tissue, blood vessels, and fat cells.
Typically, this layer binds the skin to underlying structures, insulates the body from
cold, and stores energy in the form of fat. In general the skin forms a protective
barrier against the action of physical, chemical, and bacterial agents on the deeper
tissues. This means that tissues belonging , e.g. to the oral cavity or the vaginal
region or mucous membranes do not belong to the skin. In a preferred embodiment
the term “skin” relates to the outermost layer of the body's covering, i.e. the
epidermis. In a more preferred embodiment the term “skin” relates to the stratum
cormneum of the epidermis. In an even more preferred embodiment the term skin
relates to the outermost 25 to 30 layers of dead cells of the epidemmis. In the most
preferred embodiment the term “skin” relates to the outermost 10 layers of dead cell
of the epidermis

The term "stimulates” in connection with the growth of microorganisms of the resident
skin microbial flora means that the growth of one or more of these microorganisms is
increased when contacted with a2 microorganism according to the invention. An
increased growth means preferably an increase in proliferation, i.e. cell divisions per
time unit. Alternatively, the term “sitimulates” also refers to an increase in size of
individuat cells. Bacterial cell size can be assessed by flow cytometry (e.g. Becton-
Dickinson FACSort flow cytometer, San José, CA) after staining with the stain SYBR
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Green | (Molecular Probes, USA). Bacteria cell size is assessed in Side-Angle Light
Scatter (S3C) mode.

An increased growth thus means an increase in biomass production per time unit.

The stimulation of growth of the microorganism(s) of the resident skin microbial flora
can preferably be observed in vitro, more preferably in an assay in which a
microorganism according to the invention is contacted with one or more
microorganisms of the resident skin microbial flora and the growth of the(se)
microorganism(s) of the resident skin microbial flora is determined. The growth can
be determined by counting the numbers of cells/colonies after different time intervals

of incubation and can be compared with a conirol which does not contain a

microorganism according to the invenfion, thereby allowing fo determine whether

there is an increase in growth.

An in vifro assay for determining the stimulation of growth is described in the

Examples and comprises a so-called "in vitro hole plate assay". In brief, such an

assay comprises the following steps:

- cultivation of at least one microorganism of the resident skin microbial itora
and evenly spreading it/them on a prepared agar plate containing a suitable
agar medium for growth, and preferably detection, of the respective
microorganismi{s),

- providing holes in the inoculated agar plate;

- filling the holes with precultured cells of a microorganism according to the
invention; .

- incubating the agar plates for an appropriate amount of time and under
conditions allowing growth of the microorganism(s) of the resident skin
micrebial flora; and

- determining the growth of the microorganism(s} of the resident skin microbial
flora surrounding the holes containing a microorganism according to the
invention and comparing it to the growth of the microorganism{s) surrounding
a hole which does not contain a microerganism according to the invention.

The determination of the growth in the last step may be effected by available means

and methods for determining the number of cells and/or colonies, e.g. by staining
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with an appropriate dye and/or optical means such as densitometry and counting the

cells/colonies under the microscope.

Even more preferably, the stimulation of growth of the microorganism(s) of the

resident skin microbial fiera can also be observed in an in sifu skin assay. Such

assay is described in the Examples and, in brief, comprises the foliowing steps:

- cultivation of at least one microorganism of the resident skin microbial fiora
and evenly spreading it on an area of skin of a test individual;

- applying an aliquot of a microorganism according fo the invention in a punctual
area within the area on which the microorganism(s) of the residen{ skin
microbial flora has/have been spread;

- incubating the skin for an amount of time sufficient fo allow growth of the
microorganism(s) of the resident skin microbial flora;

- transferring the upper skin layers, Including the microorganisms comprised in
these, to an agar plaie containing an appropriate growth medium;

- incubation of the agar plates for a period of fime and under conditions allowing
the growth of the microorganism(s} of the resident skin microbial flora;

- determining the growth of the microorganism(s) of the resident skin microbial
flora surrounding the area at which the microorganism according to the
invention was applied and comparing it to the growth of the microorganism(s)
in a control in which no microorganism of the invention was applied.

The area of skin used for this assay may be any suitable area of skin of an individual,
preferably of a human individual, In a preferred embodiment it is an area of skin on
the forearm of a human individual. The size of the area is not decisive, preferably it is
about 1 to 40 cm?, more preferably 5 to 20 cm?, even more preferably 5 to 10 om? ,

e.g.about5,6,7,8,90r 10 em”.

The microorganism(s) of the resident skin microbial flora are evenly distributed on the
area, preferably in a density of approximately 10% cfu/lom® — 10° cfu/em® The
microorganism(s) spread on the skin are air dried and an aliquot of a microorganism
according to the irw'ention is applied in a punctual manner within the area. This can
be achieved by means known to the person skilled in the art. For example, the
microorganisms according to the invention are centrifuged (15 min, 4000 x g). The
cell pellet is washed two times with K/Na-buffer (each 1 mi). Cells are resuspended in
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200 pl K/Na buffer and 10 yl of prepared microorganisms are punctual applied on the
pre-inoculated skin area with a micro pipet

The incubation of the skin preferably takes place at room temperature for, e.g., two
hours. The transfer of the upper skin layers, including the microorganisms comprised
therein, may, e.g., be effected with the help of an adhesive tape stripe. The agar
plates to which the upper skin layers have been fransferred are incubated at a
temperature allowing growth of the microcrganism{s} or the resident skin microbial
flora to be tested and contain a growth medium known to support growth of this
(these) microorganism(s). The jhcubation typically takes place for about 24 hours.
The growth of the microorganism(s) can be detected by methods known to the
person skilled in the art. Preferably, it is determined by densitometry or by counting
the colonies formed in the neighborhood of the point at which an aliquot of the
microorganism of the invention was applied. Bacterial cell size can be assessed by
flow cytometry (e.g. Becton-Dickinson FACSort flow cytometer, San José, CA) afier
staining with the stain SYBR Green | (Molecular Probes, USA). Bacteria cell size is
assessed in Side-Angle Light Scatter (SSC) mode.

A microorganism is regarded to stimulate the growth of one or more microorganisms
of the resident skin microbial flora if it leads to an increase of growth of at least one
such microorganism in an in vifro hole plate assay of at least 5 %, preferably of at
least 10%, 20%, 30%, 40%, 50%, 60%, or 70%, more preferably of at least 75% and
even more preferably of at least 80% and most preferably of at least 85% in
comparison to a control to which no microorganism has been added.

More preferably, a microorganism is regarded as stimulating the growth of one or
more microorganisms of the resident skin microbial flora if it leads to an increase of
growth of at least one such microorganism in an in situ skin assay of at least 5 %,
preferably of at least 10%, 20%, 30%, 40%, 50%, 60%, or 70%, more preferably of at
least 75 %, even more preferably of at least 80 % and most preferably of at least 85
%.

In a preferred embodiment the microorganism accarding to the invention stimulates
the growth of the major representative of the residual skin flora, i.e. Staphylococecus

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

147143



31-May-2012 02:42 FM WATEEMARK 61398196010

31 May 2012

2012203217

10

epidermidis. The meaning of the word "stimulates growth" is as described herein-
above and preferably means a stimulation in vitro, mere preferably in an in vitro hole
plate assay as described herein-above. Even more preferably it means a stimulation
in an in situ skin assay as described herein-above. Most preferably it means a
stimulation in an in vitro as well as in an in situ assay. The in vitro hole plate assay
and the in situ skin assay are preferably carried cut as described in the Examples. In
a preferred embodiment the microorganism of the present invention also stimwates
the growth of Mierococcus spec., preferably of Micrococcus luteus. In a more
preferred embodiment, also the growth of Diphteroids, preferably of bacteria
belonging to the genus Cerynebacterium is stimulated.

In a particularly preferred embodiment the microorganism according to the invention
stimulates the growth of all microorganisms of the resident skin microbial fiora.

The microorganism according to the invention is also characterized in that it does not
stimulate the growth of microorganisms of the fransient pathogenic micro flora. The
term "transient pathegenic micro flora" refers to microorganisms which are deposited
on the skin but do not multiply there or to contaminants which multiply on the skin
and persist for short periods. In particular, if a microorganism is applied to the skin
and is unable to grow and reproduce there under the environmental conditions
provided by the healthy skin and cannot permanently colonize this organ (or a region
of it), it is considered fo belong to the transient pathogenic micro flora. Several
bacteria, yeast and fungi can be transiently isolated from human skin but particularly
the following microorganism can be classified to the transient micro flora due to their
frequent appearance: Staphylococcus aureus, Streptococcus pyogenes, gram-
negative bacilli (e.g Acinetobacter calcoaceticus), Candida albicans and Malassezia
furfur. Microorganisms of the transient micro flora often have pathogenic factors that
allow the bacterium to aftach to disordered skin regions. This can e.g. be fhe
attachment to collagen structures or keratin structures.

The microorganisms of the transient pathogenic micro flora can be determined, e.g.,
by metabolic footprinting, the evaluation of falty acid composition and the
composition of the cell wall, sequencing of 16S ribosomal RNA or the detection of
specific DNA probes enceding specific pathogenic factors.
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The term "does not stimulate the growth of microorganisms of the transient
pathogenic micro flora" means that the microorganism of the invention does not
stimulate the growth of at least one, preferably of more than one, preferably of more
than two, more preferably of more than five and particularly preferred of any of the
microorganisms of the transient pathegenic flora.

A microorganism is regarded as not stimulating the growth of a mieroorganism of the
transient pathogenic micro flora if it does not lead to an increased growth of such a
microorganism of the transient pathogenic micro flora when contacted with it. The
stimulation of growth or its absence can be tested in vitro or in situ as described
above in connection with the property of a micreorganism of the inveniion to
stimulate the growth of at least cne microorganism of the resident skin microbial flora.
Most preferably the test for determining stimulation or its absence takes place by
carrying out an in vitro hole plate assay and/or an in situ skin assay as described
above, more preferably as described in the Examples. A microorganism is regarded
as not stimultating the growth of a microorganism of the transient pathogenic micro
flora if the growth of the latter microorganism is not increased or only slightly
increased when contacted with the former microorganism. "Slightly increased” means
that the growth is increased not more than by 5% when compared to the control,
more preferably not more than 2% when compared to the control. The term "not
increased" means that there can be found no statistically relevant difference between
the growth of the microorganism of the transient pathogenic micro flora contacted
with a microorganism of the invention when compared fo the control where no
microorganism of the invention is present. The term "not increased” in a preferred
embodiment also includes those cases where a microcrganism actually leads to a
decrease of the growth of a microorganism of the fransient pathegenic micro flora,
i.e. where it represses the growth of such a microorganism.

In another preferred embodiment the microorganism of the present invention does
not negatively influence the growth of the microorganisms of the fransient pathogenic
micro flora. The term “not negatively influence” means that that there can be found
no inhibition ef the growth of the microorganism of the transient pathogenic micro
flera contacted with a microarganism of the invention when compared to the control
where no microorganism of the invention is present.
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In a further preferred embodiment, the microorganism of the present invention does
not stimulate the growth of the major representative of the transient pathogenic micro
fiora, i.e. Staphylococcus aureus. The test for determining whether a microorganism
does or does not stimulate the growth of Staphylococcus aureus is preferably an in
vitro andfor an in situ test as described herein-above, more preferably a test as
described in the Examples.

in a particularly preferred embodiment the microorganism of the present invention is
a microorganism belonging to the group of lactic acid bactera. The term
"microorganism belonging to the group of lactic acid bacteria® encompasses (a)
microorganism(s) which belong(s) to bacteria, in particular belonging to gram-
positive fermentative- eubacieria, more particularly belonging fo the family of
lactobacteriaceae including lactic acid bacteria. Lactic acid bacteria are from a
taxonomical point of view divided up into the subdivisions of . Streptococcus,
Leuconostoc, Pediococcus and Lactobacillus. The microorganism of the present
invention is preferably a Lactobacillus species. Members of the lactic acid bacteria
group normally lack porphyrins and cytochromes, do not carry out electron-transport
phosphorylation and hence obtain energy only by substrate-level phesphorylation.
l.e. in lactic acid bacteria ATP is synthesized through fermentation of carbohydrates.
All of the lactic acid bacteria grow anaerobically, however, unlike many anaerobes,
most lactic acid bacteria are not sensitive 10 oxXygen and can thus grow in ifs
presence as well as in its absence. Accordingly, the bacteria of the present invention
are preferably aerotolerant anaerobic lactic acid bacteria, preferably belonging to the
genus of Lactobacilius.

The lactic acid bacteria of the present invention are preferably rod-shaped or
spherical, varying from long and slender to shert bent rods, are moreover preferably
immotile and/or asporogencus and produce lactic acid as a major or sole product of
fermentative metabolism. The genus Lactobacilius to which the microorganism of the
present invention belongs in a preferred emboediment is divided up by the following
characteristics into three major subgroups, whereby it is envisaged that the
Lactobacillus species of the present invention can belong to each of the three major
subgroups:

(a) homofermentative lactobacilli
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0 producing lactic acid, preferably the L-, D- or Dl.-isomer(s) of lactic acid
in an amount of at least 85% from glucose via the Embden-Meyerhof
pathway;

(i)  growing at a temperature of 45°C, but not at a temperature of 15°C;

(i}  being long-rod shaped, and

(iv} having glycerol teichoic acid in the cell wall;

(b) homofermantative lactobacilli

) producing lactic acid, preferably the L- or DL-isomer(s) of lactic acid via
the Embden-Meyerhof pathway;

(i) growing at a temperature of 15°C, showing variable growth at a
temperature of 45°C;

(i)  being short-rod shaped or coryneform; and

{iv)  having ribitol and/or glycerol teichoic acid in their cell wall;

(c) heterofermentative lactobacilli

(i) producing lactic acid, preferably the DL-isomer of lactic acid in an
amount of at least 50% from glucose via the pentose-phosphate
pathway;

(il  producing carbondioxide and ethanal

(i  showing variable growth at a temperature of 156°C or 45°C;

(iv)  being long or short rod shaped; and

(v}  having glycerol teichoic acid in their cell wall.

Based on the above-described characteristics, the microorganisms of the r;resent
invention can be dlassified to belong o the group of lactic acid bacteria, particularly
to the genus of Lactobacillus. By using classical systematics, for example, by
reference to the pertinent descriptions in "Bergey's Manual of Systematic
Bactericlogy” (Williams & Wilkins Co., 1984), a microorganism of the present
invention can be determined to belong to the genus of Lactobacillus. Alternatively,
the microorganisms of the present invention can be classified to belong to the genus
of Lactobaciflus by methods known in the art, for example, by their metabolic
fingerprint, i.e. a comparable overview of the capability of the microorganism(s) of
the present invention to metabolize sugars or by other methods described, for
example, in Schieifer et al., System. Appl. Microb., 18 (1995), 461-467 or Ludwig et
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al., System. Appl. Microb., 15 (1992), 487-501. The microorganisms of the present
invention are capable of metabolizing sugar sources which are typical and known in
the art for microorganisms belonging to the genus of Lactobacillus.

The saffiliation of the microorganisms of the present invention to the genus of
Lactobacilius can also be characterized by using other methods known in the art, for
example, using SDS-PAGE gel electrophoresis of total protein of the species to be
determined and comparing them fo known and already characterized strains of the
genus Lactobagcillus. The techniques for preparing a fotal protein profile as described
above, as well as the numerical analysis of such profiles, are well known to a person
skilled in the art. However, the results are only reliable insofar as each stage of the
process is sufficiently standardized. Faced with the requirement of accuracy when
determining the attachment of a microorganism to the genus of Lactobacillus,
standardized procedures are regularly made available to the public by their authors
such as that of Pot et al., as presented during a "workshop" organized by the
European Union, at the University of Ghent, in Belgium, on Sep. 12 to 16, 1994
(Fingerprinting techniques for classification and identification of bacteria, SDS-PAGE
of whole cell protein). The software used in the technique for analyzing the SDS-
PAGE electrophoresis gel is of crucial importance since the degree of correlation
between the species depends on the parameters and algorithms used by this
software. Without going into the theoretical details, quantitative comparison of bands
measured by a densitometer and normalized by a computer is preferably made with

the Pearson correfation coefficient. The similarity matrix thus obtained may be

organized with the aid of the UPGMA (unweighted pair group method using average
linkage) algorithm that not only makes it possible to group together the most similar
profiles, but also to construct dendograms (see Kersters, Numerical methods in the
classification and idenfification of bacteria by electrophoresis, in Computer-assisted
Bacterial Systematics, 337-368, M. Goodfellow, A. G, O'Donnell Ed., John Wiley and
Sons Ltd, 1985).

Alternatively, the affiliation of sald microorganisms of the present invention to the
genus of Lactobacillus can be characterized with regard fo ribosomal RNA in a so
called Riboprinter. RTM. More preferably, the affiliation of the newly identified species
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of the invention to the genus Lactobacillus is demonstrated by comparing the
nucleotide sequence of the 163 ribosomal RNA of the bacteria of the invention, or of
their genomic DNA which codes for the 16S ribosomal RNA, with those of other
genera and species of lactic acid bacteria known to date. Another preferred
alternative for determining the attachment of the newly identified species of the
invention to the genus Lactobacillus is the use of species-specific PCR primers that
target the 165-23S rRNA spacer region. Another preferred alternative is RAPD-PCR
{Nigatu et al. in Antonie van Leenwenhoek (79), 1-8, 2001) by virtue of that a strain
specific DNA pattern is generated which allows fo determine the affiliation of an
identified microorganisms in accordance with the present invention to the genus of
Lactobacillus. Further techniques useful for determining the affiliation of the
microorganism of the present invention to the genus of Lactobacillus are restriction
fragmerﬁ length polymorphism (RFLP) (Giraffa et al., Int. J. Food Microbiol. 82
(2003), 163-172), fingerprinting of the repetitive elements (Gevers et al., FEMS
Microbiol. Lett. 205 (2001) 31-36) or analysis of the fatty acid methy! ester (FAME)
pattern of bacterial cells (Heyrman et al., FEMS Microbiol. Lett. 181 (1881), 55-62).
Alternatively, lactobacilli can be determined by lectin typing (Annuk et al., J. Med.
Microbiol. 50 (2001), 1069-1074) or by analysis of their cell wall proteins (Gatti et al.,
Lett. Appl. Microbiol. 25 (1997), 345-348.

in a preferred embodiment of the present application the microorganism is a probiotic
Lactobacillus species. The term “probiotic” in the context of the present invention
means that the microorganism has a beneficial effect on health if it is topically
applied to the skin. Preferably, a “probictic” microorganism is a live microorganism
which, when topically applied to the skin, is beneficial for health of this tissue. Most
preferably, this means that the microorganism has a positive effect on the micro flora
of the skin.

in a preferred embodiment the microorganism of the present invention belongs to the

species of Lactobacillus paracasei, Lactobacillus brevis or Lactobacillus fermentum.

However, the Lactobacillus species are not limited thereto.
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In a particularly preferred embodiment of the present invention the microorganism of
the present invention is selected from the group consisting of Lactobacillus
paracasel, Lactobacillus brevis or Lactobacillus fermentum being deposited at the
DSMZ under the accession number DSM 17248 (Lacfobacifius paracasei ssp
paracasel LB-OB-H2), DSM 17247 (Lactobacillus brevis LB-OB-H1), DSM 17259
(Lactobacillus brevis LB-OB-H4) and DSM 17249 (Lactobacillus fermentum LB-0OB-
H3). The invention also relates to a mutant or derivative of the above-mentioned
deposited lLactobacillus strains wherein said mutants or derivatives have retained
their capability to stimulate the growth of at least one microorganism of the resident
skin microbial flora and their property nct to stimulate the growth of microorganisms
of the transient pathogenic micro flora.

The term "Lacfobacillus paracasei, Lactobaciffus brevis or Lactobacillus fermentum
being deposited at the DSMZ under the accession number” relates to cells of a
microorganism betonging to the species Laciobacillus paracasei, Lactobacillus brevis
or Lacfobacillus fermenturn deposited at the Deutsche Sammilung fir
Mikroorganismen und Zellkulturen (DSMZ) on April 18, 2005 and having the following
deposit numbers: DSM 17248 (Lactobacillus paracasei ssp paracasei LB-OB-H02),
DSM 17247 (Lactobacillus brevis LB-OB-H01, DSM 17250 (Laciobaciilus brevis LB-
OB-H04) and DSM 17249 (Laciobaciflus fermentum LB-OB-H03). The DSMZ is
located at the Mascheroder Weg 1b, D-38124 Braunschweig, Germany. The
aforementioned deposits were made pursuant fo the terms of the Budapest treaty on
the international recognition of the deposit of microorganisms fer the purposes of

pétent procedures.

In a particular preferred embeodiment the microorganisms of the present invention are
“isolated” or “purified”. The term “isolated” means that the material is removed from
its original environment, e.g. the natural environment if it is naiurally occurring, or the
culture medium if it is cultured. For example, a naturally-eccurring microorganism,
preferably a Laclobacillus species, separated from some or all of the coexisting
materials in the natural system, is isolated. Such a microorganism could be part of a
composition, and is to be regarded as still being isclated in that the composition is
not part of its natural environment.
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The term “purified” does ndt require absolute purity; rather, it is intended as a relative
definition. Individual microorganisms obtained from a library have been
conventionally purified to microbielogical homogeneity, L.e. they grow as single
colonies when streaked out on agar plates by methods known in the arf. Preferably,
the agar plates that are used for this purpose are selective for Lactobacillus species.

Such selective agar plates are known in the art.

In ancther aspect the present invention relates to an inactivated form of the
microorganism of the present invention, which is, e.g., thermally inactivated or
iyophilized, but which retains the property of stimulating the growth of
microorganisms of the resident skin microbial flora and of not stimulating the growth
of microorganisms of the transient pathogenic micro flora.

According to the present invention the term “inactivated form of the microorganism of
the present invention” includes a dead or inactivated cell of the microorganism of the
present invention, preferably of the Lactobacillus species disclosed herein, which is
no longer capable to form a single colony on a plate specific for microorganisms
belonging to the genus of Lactobacillus. Said dead or inactivated cell may have
either an intact or broken cell membrane. Methods for Killing or inactivating cells of
the microorganism of the present invention are known in the art. El-Nezami et al., J.
Food Prot. 61 (1998), 466-468 describes a method for inactivating Lactobacilius
species by UV-irradiation. Preferably, the cells of the microorganism of the present

invention are thermally inactivated or lyophilised. Lyophilisation of the cells of the
present invention has the advantage that they can be easily stored and handled
while retaining their property to stimulate growth of microo'rganisms of the resident
skin microbial flora while not stimulating the growth of microorganisms of the
fransient pathegenic micre flora. Moreover, lyophilised cells can be grown again
when applied under conditions known in the art to appropriate liquid or solid media.
Lyophilization is done by methods known in the art. Preferably, it is carried out for at
least 2 hours at room temperature, i.e. any temperature between 16°C and 25°C.
Moreover, the lyophilized cells of the microorganism of the present invention are
stable for at least 4 weeks at a temperature of 4°C so as to still retain their properties
as described above. Thermal inactivation can be achieved by incubating the cells of
the microorganism of the present invention for at least 2 hours at a temperature of
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170°C. Yet, thermal inactivation is preferably achieved by autoclaving said cells at a
temperature of 121°C for at least 20 minutes in the presence of satured steam at an
atmospheric pressure of 2 bar. In the alternative, thermal inactivation of the celis of
the microorganism of the present invenition is achieved by freezing said cells for at
least 4 weeks, 3 weeks, 2 weeks, 1 week, 12 hours, 8 hours, 2 hours or 1 hour at —
20°C, It is preferred that at least 70%, 75% or 80%, more preferably 85%, 90% or
95% and particularly preferred at least 97%, 98%, 99% and more particularly
preferred, 99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8% or 99.9% and
most particularly prefered 100% of the cells of the inactivated form of the
microorganism of the present invention are dead or inactivated, however, they have
still the capability to stimulate growth of micreorganisms of the resident skin microbial
flora but do not stimulate growth of microerganisms of the fransient pathogenic micro
flora. Whether the inactivated form of the microorganism of the present invention is
indeed dead or inactivated can be tested by methods known in the art, for example,
by a test for viability.

The term “inactivated form of the microorganism of the present invenfion” also
encompasses lysates or fractions of the micreorganism of the present invention,
preferably of the Lactobacillus species disclosed hersin, wherein said lysates or
fractions preferably stimulate the growth of a microorganism of the resident skin
microbial flora and does not stimulate the growth of microerganisms of the transient
pathogenic micro flora, in particular, Staphylococcus aureus as described herein.
This stimulation can be tested as described herein and in particular as described in
the appended Examples. In case, a lysate or fraction of the microorganism of the
present invention may stimulate the growth of a microorganism of the transient
pathogenic micro flora, then the skilled person can, for example, further purify said
fysate or fraction by methods known in the art, which are exemplified herein below,
so as to remove substances which may stimulate the growth of microorganisms of
the transient pathogenic micro flora. Afterwards the person skilled in the art can
again test said lysate or fraction whether it stimulates the growth of a microorganism
of the resident skin microbial flora but not the growth of a microorganism of the

transient pathogenic micro flora.
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Accoerding to the present invention the term “lysate” means a solution or suspensien
in an aqueous medium ef cells of the microorganism of the present invention that are
broken or an extract. However, the term should not be construed in any limiting way.
The cell lysate comprises, e.g., macromolecules, like DNA, RNA, proteins, peptides,
carbohydrates, lipids and the like and/or micromolecules, like amino acids, sugars,
lipid acids and the like, or fractions of it. Additionally, said lysate comprises cell
debris which may be of smooth or granular structure. Methods for preparing cell
lysates of microorganism are known in the art, for example, by employing French
press, cells mill using gl*a-és or iron beads or enzymatic cell lysis and the like. In
addition, lysing celis relates to various methods known in the art for
opening/destroying cells. The method for lysing a cell is not important and any
method that can achieve lysis of the cells of the microorganism of the present
invention may be employed. An appropriate one can be chosen by the person skilied
in the art, e.g. opening/destruction of cells can be done enzymatically, chemically or
physically. Non-limiting éxamples for enzymes and enzyme cocktails are proteases,
like proteinase K, lipases or glycosidases; non-limiting examples for chemicals are
ionophores, detergents, like sodium dodecyl sulfate, acids or bases; and non-limiting
examples of physical means are high pressure, like French-pressing, osmolarity,
temperature, like heat or cold. Additionally, & method employing an appropriate
combination of an enzymé other than the proteolytic enzyme, an acld, a base and
the like may also be utilized. For example, the cells of the microorganism of the
present invention are lysed by freezing and thawing, more preferably freezing at
temperatures below -7p°C and thawing at temperatures of more than 30°C,
particularly freezing is preferred at temperatures below -75°C and thawing is
preferred at temperatures of more than 35°C and most preferred are temperatures
for freezing below -80°C and temperatures for thawing of more than 37°C. it is also
preferred that said freezing/thawing is repeated for at least 1 time, more preferably
for at least 2 times, even irghore preferred for at least 3 times, particularly preferred for
at least 4 times and most preferred for at least 5 times.

Accordingly, those skilled m the art can prepare the desired lysates by referring to
the above general explanations, and appropriately modifying or altering those
methods, if necessary. F.’-réfera-bly, the aqueous medium used for the lysates as
described is water, physiological saline, or a buffer solution. An advantage of a
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bacterial cell lysate is that it can be easily preduced and stored cost efficiently since
less technical facilities are needed.

According to the invention, lysates are also preparations of fractions of molecules
from the above-mentioned lysates. These fractions can be obtained by methods
known to those skilled in the art, e.g., chromategraphy, including, e.g., affinity
chromatography, ion-exchange chromategraphy, size-exclusion chromatography,
reversed phase-chromatography, and chromatography with other chromatographic
material in celumn or batch methods, other fractionation methods, e.g., filtration
methods, e.g., ultrafiltration, dialysis, dialysis and concentration with size-exclusion in
centrifugation, centrifugation in density-gradients or step mafrices, precipitation, e.g.,
affinity precipitations, salting-in or salting-out (ammoniumsulfate-precipitation),
alcoholic precipitations or other proteinchemical, molecular biological, biochemical,
immunological, chemical or physical methods to separate above compenents of the
lysates. In a preferred embodiment those fractions which are more immunogenic
than others are preferred. Those skilled in the art are able to choose a suitable
method and determine its immunogenic potential by referring to the above general
explanations and specific explanations in the examples herein, and appropriately
modifying or altering those methods, if necessary.

Accordingly, the term “an inactive form of the microorganism of the present
invention” also encompasses filtrates of the microorganism of the present invention,
preferably of the Lactobacillus species disclosed herein, wherein said filtrates
preferably inhibit the growth of one or more microerganisms of the transient
pathogenic skin micro flora, preferably of Staphylococcus aureus and do not inhibit
the growth of microorganisms of the healthy normal resident skin micro flora. This
inhibition can be tested as described herein and in particular as described in the
appended Examples. In case, a filtrate of the microorganism of the present invention
may not inhibit or stimulate the growth of a microorganism of the transient
pathogenic skin micro flora, then the skilled person can, for example, further purify
said filtrate by methods known in the art, so as fo remove substances which may
stimulate the growth of microorganisms of the fransient pathogenic skin micro flora.
Afterwards the person skilled in the art can again test said filtrate whether it inhibits
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the growth of a microorganism of the fransient pathogenic skin micro flora but not the
growth of a microorganism of the resident skin micro flora.

The term “filtrate” means a cell-free solution or suspension of the microorganism of
the present invention which has been obtained as supematant of a centrifugation
procedure of a culiure of the microorganism of the present invention in any
appropriate liquid, medium or buffer known to the person skilled in the art. However,
the term should not be construed in any limiting way. The filtrate comprises, e.g.,
macromolecules, like DNA, RNA, proteins, peptides, carbohydrates, lipids and the
like andfor micromoilecules, like amino acids, sugars, lipid acids and the like, or
fractions of it. Methods for preparing filtrates of microorganism are known in the art.
in addition, “filtrate” relates to various methods known in the art. The exact method is
not important and any method that can achieve filtration of the cells of the
microorganism of the present invention may be employed.

The term “an inactive form of the microorganism of the present invention”
encompasses any part of thé cells of the microorganism of the present invention.
Preferably, said inactive form is a membrane fraction obtained by a membrane-
preparation. Membrane preparations of microorganisms belonging to the genus of
Lactobacillus can be obfained by methods known in the art, for example, by
employing the method described in Rollan et al., Int. J. Food Microbial. 70 (2001),
303-307, Matsuguchi et al., Clin. Diagn. Lab. immuncl. 10 (2003), 259-266 or Stentz
et al., Appl. Environ. Microbiol. 66 (2000), 4272-4278 or Vammanen et al., J.
Bacteriology 182 (2000),- 146-154. Aliernatively, a whole cell preparation is also

envisaged. i

In ancther aspect the preéent invention relates to a composition comprising a
microorganism according to the present invention or a mutant, derivative or inactive
form of this microorganism as described above. In a preferred embodiment, said
composition comprises a microorganism as described above in an amount between
102 to 1012 celis, preferably 103 to 108 cells per mg in a solid form of the
composition. in case of a liquid form of compositions, the amount of the
microorganisms is between 102 to 1013 cells per mi. In a further preferred
embadiment said compositions are in the form of emulsions, e.g. oil in water or water
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in oil emulsions, in the form of cintments or in the form of micro- capsules. In case of
emuisions, cintments or microcapsules the compesitions comprise a microorganism
as described herein in an amount betweesn 102 to 1013 cells per ml. However, for
specific compositions the ameunt of the microorganism may be different as is
described herein,

In a still further aspect, the present invention provides a method for the production of
a compositien for proteeting the skin against pathogenic microorganisms comprising
the steps of formulating a microorganism according to the invention or a mutant,
derivative or inactive form of this microorganism as described above with a
cosmetically or pharmaceutical acceptable carrier or excipient,

The term “composition”, as used in accordance with the present invention, relates to
(&) composition{s) which comprise(s) at least ocne micreorganism of the present
invention or mutant, derivative or inactive form of said microorganism as described
above. It is envisaged that the compositions of the present invention which are
described herein below comprise the aforementioned ingredients in any combination.
It may, optionally, comprise at least one further ingredient suitable for protecting the
skin against pathogenic microorganisms. Accordingly, i may optionally comprise any
combination of the hereinafier described further ingredients. The term “ingredients
suitable for protecting the skin against pathogenic microorganisms” encompasses
compounds or compositions and/or combinations thereof which lower the pH.

The composition may be in solid, liquid or gaseous form and may be, infer alia, in the
form of (a) powder(s}, (a) solution(s) (an) aerosol(s), suspensions, emulsions, liquids,
elixirs, extracts, tincture or fluid extracts or in a form which is particularly suitabie for
topical administration. Forms suitable for topical application include, e.g., a paste, an
ointment, a lotion, a cream, a gel or a transdermal patch.

Preferably, the composition of the present invention is a casmetic composition further

comprising a cosmetically acceptable carrier or excipient. More preferably, said

cosmetic composition is a paste, an cintment, a lotion, a cream or a gel.
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The cosmetic cornpo-sitiori of the present invention comprises the microorganism of
the present invention, mutant, derivative or inactive form thereof as described above
in connection with the composition of the invention and further a cosmetically
acceptable carrier. Preferably the cosmetic composition of the present invention is
for use in topi%ﬁal applications.

The term "cosmetically acceptable carrier” as used herein means a suitable vehicle,
which can be used to apply the present compositions to the skin in a safe and
effective manrer. Such vehicle may include materials such as emulsions, e.g. oil in
water or w.-atér in ail emulsions, cintments or micro capsules. lf is also advantageous
to administet the active ingredients in encapsulated form, e.g. as cellulose
encapsulatior{, in gelatine, with polyamides, nicsomes, wax mairices, with
cyclodextrins pr liposomally encapsulated. The term "safe and effective amount” as
used herein,"'mea‘ns a sufficient amount fo sfimulate growth of at least one
microorganism of the resident skin microbial flora.

In another ag,ﬁém the present invention relates to a pharmaceutical compaosition
comprising the microorganism of the present invention or a derivative or mutant or an
inactive formi; thereof as described above further comprising a pharmaceutical
acceptable carrier or excipient. The pharmaceutical composition preferably is in a
form which is ,s;d:itable for topical administration.

In addition, théli_present invention relates to the use of a microorganism of the present
invention or of a derivative or mutant or an inactive form thereof as described above
for the preparation of a composition, preferably a pharmaceutical or cosmetic
composition.

Pharmaceutical ,, compositions comprise a therapeutically effective amount of a
microorganism of the present invention or of a derivative or mutant of the present
invention or an inactive form of said microorganism of the present invention as
described above and can be formulated in various forms, e.g. in selid, liquid, powder,
aqueous, lyophilized form.

The pharmaceutical composition may be administered with a pharmaceutically
acceptable carrier to a patieght, as described herein. In a specific embodiment, the
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term "phammaeeutically acceptable” means approved by a regulatery agency or other
generally recognized pharmacepoeia for use in animals, and more particulady in
humans.

The term “carrier” refers to a diluent, adjuvant, excipient, or vehicle with which the
therapeutic is administered. Such a carmfer is phermaceutically acceptable, i.e. is
non-toxic to a recipient at the dosage and concentration employed., It is preferably
isotonic, hypotonic or weakly hypertonic ard has a relatively low ionic sfrength, such
as provided by a sucrose solution. Such pharmaceutical carriers can be sterile
liquids, such as water and oils, including those ef petreleum, animal; vegetable or
synthetic origin, such as peanut cil, soybean oil, mineral oil, sesame oil and the like.
Saline solutions and aqueous dexirose and glycerol solutions can alse'be employed
as liquid carriers. Suitable pharmaceutical excipients include starch, glucose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sedium stedrate, glycerol
monostearate, talc, sodium ion, dried skim milk, glycerel, propylene, glycol, water,
ethanol and the like. The composition, if desired, can also contain minor amounts of
wetting or emulsifying agents, or pH buffering agents. These compositions can take
the form of, e.g., solutions, suspensions, emulsion, powders, sustained-release
formulations and the like. Examples of suitakie pharmaceutical carriers are described
in "Remington’s Pharmaceutical Sciences" by E.W. Marfin. Some cother examples of
substances which can serve as pharmaceutical carfiers are sugars, such as glucose
and sucrose; starches such as corn starch and potato starch; ceflulose and its
derivatives such as sodium carboxymethyceliulose, ethylceliulose and cellulose
acelates; powdered tragancanth; mall; gelfatin; talc; stearic acids; magnesium
stearate; calcium sulfate; calcium carbonate; vegetable eils, such as peanut oils,
cotton seed oil, sesame oil, olive oil, com oil and oil of theobroma; polyols such as
propylene glyeol, glycerine, sorbitel, manitol, and polyethylene glycol; agar; alginic
acids; pyrogen-free water; isofonic saline; cranberry extracts and phosphate buffer
solution; skim milk powder; as well as other non-toxic compatible substances used in
pharmaceutical formulations such as Vitamin C, estrogen and echinacea, for
example. Wetting agents and [ubricants such as sedium lauryl sulfate, as well as
coloring a-g‘en:ts, flavoring agents, lubricants, excipients, tabletling agenis, stabilizers,

anti-oxidants and preservatives, can alse be present. It is also advantageous o
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administer the active ingredients in encapsulated form, e.g. as cellulose
encapsulation, in gelatine, with polyamides, niosomes, wax matrices, with
cyclodextrins or liposomally encapsulated.

Generally, the ingredients are supplied either separately or mixed together in unit
dosage form, for example, as a dry lyophilised powder or water free concentrate in a
hermetically sealed container such as an ampoule or sachette indicating the guantity
of active agent.

The pharmaceutical composition of the inventicn can be formulated as neutral or salt
forms. Pharmaceutically acceptable salts include those formed with anions such as
those derived from hydrochleric, phosphoric, acetic, oxalic, tartaric acids, etc., and
those formed with cations such as those derived from sodium, potassium,
ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino
ethanol, histidine, procaine, efc.

In vitro or in situ assays, e.q. those described in the Examples, may optionally be
employed to help identify optimal dosage ranges. The precise dose to be employed
in the formulation wili also cIépend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the
judgment of the praciitioner angd: each patient's circumstances. The topical route of
administration is preferred. Ef-fe;‘dtive doses may be extrapolated from dose-response
curves derived from in vitro or (animal) model test systems. Preferably, the
pharmaceutical composition is’ administered directly or in combination with an
adjuvant. Adjuvants may be selected from the group consisting of a chloroquine,
protic polar compounds, sueh as propylene glycol, polyethylene glycol, glycerol,
EtOH, 1-methyl L-2-pyrrelidone or their derivatives, or aprotic polar compounds such
as dimethylsulfoxide (DMSOQ), diethylsulfoxide, di-n-propylsulfoxide, dimethylsulfone,
sulfolane, dimethylformamide,: dimethylacetamide, tetramethylurea, acetonitrile or
their derivatives. These compounds are added in conditions respecting pH
limitations. The composition of. the present invention ean be administered to a
vertebrate. “Vertebrate” as used herein is intended to have the same meaning as
commonly understood by ore of ordinary skill in the art. Particularly, “vertebrate”
encompasses mammals, and more particularly humans.

The term "administered” means administration of a therapeutically effective dose of
the aforementioned co:m-poéiti'_@_n.. By "therapeutically effective amount” is meant a
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dose thal produces the effects for which it is administered, preferably this effect is
the protection of skin against pathogenic microorganisms, The exact dose will
depend on the purpose of the treaimenit, and will be ascertainable by one skilled in
the art using known technigues. As is known in the art and described above,
adjustments for systemic versus localized delivery, age, body weight, general health,
sex, diet, ime of administration, drug interaction and the severity of the condition
may be necessary, and will be ascertainable with routine experimentation by those
skilled in the art.

The methods are applicable to both human therapy and veterinary applications. The
compounds described herein having the desired therapeulic activity may be
administered in a physiologically acceptable carrier to a patient, as described herein.
Depending upon the manner of administration, the compounds may be formulated in
a variety of ways as discussed below. The concentration of the therapeutically active
compound in the formulation may vary from about 0.01-100 wt %. The agent may be
administered alone or in combination with other treatments.

The administration of the pharmaceutical composition can be done in a variety of
ways. The preferable route of administering is the topical route.

The attending physician and clinical factors will determine the dosage regimen. As is
well known in the medical arts, dosages for any one patient depends upon many
factors, including the patient's size, body surface area, age, the particular compound
to be administered, sex, time and route of administration, general heaith, and other
drugs being administered concurrently. A typical dose can be, for example, in the
range of 0,001 to 1000 pg; however, doses below or above this exemplary range are
envisioned, especially considering the aforementioned factors.

The dosages are preferably given once a week, more preferably 2 times, 3 times, 4
times, 5 times or 6 times a week and most preferably daily and even more preferably,
2 times a day or more often. In particular, it may be preferable to give a dosage each
fime after a disturbance of the resident skin flora occurred, e.g. by washing.
However, during progression of the treatment the dosages can be given in much
longer time intervals and in need can be given in much shorter time Intervals, e.g.,
several times a day. In a preferred case the immune response is monitored using
herein described methods and further methods known to those skilled in the art and
dosages are optimized, e.g., in fime, amount andfor composition. Progress can be
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monitored by perodic assessment. It is also envisaged that the pharmaceutical
compositions are employed in co-therapy approaches, i.e. in co-administration with
other medicaments or drugs, for example other drugs for protecting skin against

pathogenic microorganisms.

Topical administration of the cosmetic or pharmaceutical composition of the present
invention is useful when the desired treatment involves areas or organs readily
accessible by topical administration. For application topically to the skin, the
pharmaceutical compositien is preferably formulated with a suitable paste, ointment,
lotion, cream, gel or fransdermal patches. The cosmetic or pharmaceutical
preparations can, depending on the field of use, also be in the form of a spray (pump
spray or aerosol), foam, gel spray, mousse, suspensions or poweers.

A suitable paste comprises the active Ingredient suspended in a carrier. Such
carriers include, but are net limited to, petroleum, soft white paraffin, yellow
petroleum jelly and glycerol.

The cosmetic or pharmaceutical compesition may also be formulated with a suitable
ointment comprising the active components suspended or dissolved in a carrier.
Such carriers include, but are not limited to, one or more of glycerol, mireral oil, liquid
oif, liquid petroleum, white petroleum, yellow petroleum jelly, propylene glycol,
alcohols, triglycerides, fatty acid esters such as cetyl ester, polyoxyethylene
polyoxypropylene compound, waxes such as white wax and yellow beeswax, fatty
acid alcohols such as cety! alcohol, stearyl alcohol and cetylstearylalcehel, fatty acids
such as stearic acid, cefyl stearate, lanolin, magnesium hydroxide, kaolin and water.
Alternatively, the cosmetic or pharmaceutical composition may also be formulated
with a suitable lotion or cream comprising the active components suspended or
dissolved in a carrier. Such carmriers include, but are not limited to, one or more of
mineral oil such as paraffin, vegetable oils such as casior oil, castor seed cil and
hydrogenated castor oil, sorbitan monostearat, polysorbat, fatty acid esters such as
cetyl ester, wax, fatty acid alcohols such as cetyl alcohol, stearyl alcohol, 2-
octyldodecanol, benzyl alcohol, alcohols, tiglycerides and water.

Alternatively, the cosmetic or pharmaceutical composition may also be formulated

with a suitable gel comprising the active eomponents suspended or dissolved in a
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carrier. Such carriers include, but are not limited to, one or more of water, glycerol,
propyleneglycele, liquid paraffin, polyethylene, faity ofls, cellulose derivatives,
bentonite and colloidal silicon dioxide.

Suitable propellants for aeresols according to the invention are the customary
propellants, for example propane, butane, pentane and others.

The preparations according to the invention may genmerally comprise further
auxiliaries as are customarily used in such preparations, e.g. preservatives,
perfumes, antifoams, dyes, pigments, thickemers, surface-active substances,
emulsifiers, emollients, finishing agents, fats, oils, waxes or other customary
constituents, of a cosmetic or dermatological formulation, such as alcohols, polyols,
polymers, foam stabilizers, solubility promoters, electrolytes, organic acids, organic
solvents, or silicone derivatives, ’

The cosmetic or pharmaceutical composition according to the invention may
comprise emoliients. Emollients may be used in amounts which are effective {o
prevent or relieve dryness. Useful emollients include, without [imitation: hydrocarbon
oils and waxes; silicone oils; triglyceride esters; acetoglyceride esters; ethoxylated
glyceride; alkyl esters; alkenyl esters; fatty acids; fatty alcohols; fatty alcohol ethers;
etheresters; lanolin and derivatives; polyhydric alcohols (polyols) and polyether
derivatives; polyhydric alcohol (polyol} esters; wax esters; beeswax derivatives;
vegetable waxes, phosphelipids; sterels; and amides.

Thus, for example, ftypical emollients include mineral oil, especially mineral oils
having a viscosity in the range of 50 to 500 SUS, lanolin oil, mink oil, coconut oil,
cocoa butter, olive oil, almond o¢il, macadamia nut oil, aloa exfract, jojoba olil,
safflower oil, corn oil, liquid lanolin, cottonseed oil, peanut oil, purceliin oil,
perhydrosqualene (squalene), caster oil, polybutene, odorless mineral spirits, sweet
almond oil, avocado ¢il, calophylium oil, ricin oil, vitamin E acetate, olive oil, mineral
spirits, cetearyl alcohol (mixture of fatty alcohols consisting predominantly of cetyl
and stearyl alcehols), linolenic alcohol, oleyl alcehol, octyl dodecanol, the oil of cereal
germs such as the oil of wheat germ cetearyl octanoate (ester of cetearyl alcoho! and
2-sthylhexanoic acid), cetyl palmitate, diisopropyl adipate, isopropy! palmitate, octy!
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palmitate, isopropyl myristate, butyl myristate, glyceryl stearate, hexadecyl stearate,
isocetyl stearate, octyl stearate, octylhydroxy stearate, propylene glycol stearate,
butyl stearate, decyl oleate, glyceryl oleate, acetyl glycerides, the octanoates and
benzoates of (C12-C15) alcohols, the octanoates and decanoates of alcohols and
polyalcohols such as these of glyeol and glycerol, and ricin- oleates of alcohols and
poly alcohols such as those of isopropyl adipate, hexyl laurate, octyt dodecanoate,
dimethicone copolyol, dimethicenol, lanolin, [anolin  alcohol, lanolin  wax,
hydrogenated lanolin, hydroxylated lanolin, acetylated lanolin, petrolatum, isopropyl
lanolate, cetyl myristate, glyceryl myristate, myristyl myristate, myristyl lactate, cetyl
alcohol, isostearyl alcohol stearyl alcohol, and isocetyl lanolate, and the like.

Moreover, the cosmetic or pharmaceutical compesition according to the invention
may also comprise emulsifiers. Emulsifiers (i.e., emulsifying agents) are preferably
used in amounts effective to provide uniform blending of ingredienis of the
compesition. Useful emulsifiers include (i) anionics such as fatty acid soaps, e.g.,
potassium stearate, sodium stearate, ammonium stearate, and triethanolamine
stearate; polyol fatty acid menoesters containing fatty acid soaps, e.g., glycerol
monostearate containing either potassium or sodium salt; sulfuric esters (sodium
salts), e.g., sodium lauryl 5 sulfate, and sodium cetyl sulfate; and polyol fatty acid
monoesters containing sulfuric esters, e.g., glyceryl monostearate containing sodium
lauryl surfate; (ii) cationics chioride such as N(stearoyl colamino formylmethyt)
pyridium; N-soya-N-ethyl morpholinium ethosulfate; alkyl dimethyt benzyl ammonium
chloride; diisobutylphenoxytheoxyethyl dimethyl benzyl ammonium chloride; and
cetyl pyridium chloride; and (i) nonionics such as polyoxyethylene fatty alcohol
ethers, e.g., monostearate; polycxyethylene lauryl alcohol; polyoxypropylene fatty
alcohol ethers, e.g., propoxylated oleyl alcohol; polyoxyethylene fatty acid esters,
e.g., polyoxyethylene stearate; polyoxyethylene sorbitan falty acid esters, e.g.,

. polyoxyethylene sorbitan monostearate; sorbitan fatly acid esters, e.g., sorbitan;

polyoxyethylene glycal fatty acid esters, e.g., polyoxyethylene glycol monostearate;
and polyol fatty acid esters, e.g., glyceryl monosiearate and propylene glycol
monostearate; and ethoxylated lanolin derivatives, e.g., ethoxylated lanolins,
ethoxylated lanolin alcohols and ethexylated cholesterel. The selectien of emulsifiers
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is exemplarly described in Schrader, Grundlagen und Rezepturen der Kesmelika,
Huthig Buch Verlag, Heidelberg, 2™ edition, 1989, 3 part.

The cosmetic or pharmaceutical eomposition accerding to the invention may also
include a surfactant. Suitable surfactants may include, for example, those surfactants
generally grouped as cleansing agents, emulsifying agents, foam boosters,
hydrotropes, solubilizing agents, suspending agents and nonsurfactants (facilitates
the dispersion of solids in liquids).

The surfactants are usually classified as amphoteric, anionic, cationic and nonionic
surfactants. Amphoteric SUffaGtBI:ltS include acylamino acids and derivatives and N-
alkylamino acids. Anienic surfactants include: acylamine acids and salts, such as,
acylglutamates, acylpeptides, ‘agylsarcosinates, and acyltaurates; carboxylic acids
and salts, such as, alkanoic acids, ester carboxylic acids, and ether carboxylic acids;
sulfonic acids and salls, such as, acyl isethicnates, alkylaryl sulfonates, alkyl
sulfonates, and sulfosuccinates; sulfuric acid esters, such as, alkyl ether suffates and
alkyl sulfates. Cationic surfactants include: alkylamines, alkyl imidazolines,
ethoxylated amines, and quatermnaries (such as, alkylbenzyldimethylammonium salts,
alkyl betaines, heterocyclic ammonium salts, and tetra alkylammonium salts). And
nonionic surfactants include: alcohols, such as primary alcohols containing 8 to 18
carbon atoms; alkanclamides such as alkanolamine derived amides and ethoxylated
amides; amine oxides; esters such as ethoxylated carboxylic acids, ethoxylated
glycerides, glycol esters and derivatives, monoglycerides, polyglyceryl esters,
polyhydric aleoho! esters and ethers, sorbitan/serbitcl esters, and triesters of
phosbhoric acid; and ethers such as ethoxylated aleohols, ethoxylated lanolin,
ethoxylated polysiloxanes, and propoxylated polyoxyethylene ethers.

Furthermore, a cosmetic or pharmaceutical composition according to the invention
may also comprise a film former, Suitable film formers which are used in accord with
the invention keep the composition smooth and even and include, without limitation:
acrylamide/sodium acrylate copolymer, ammonium acrylates copolymer; Balsam
Peru; cellulose gum; ethylene/maleic anhydride copolymer; hydroxyethylcellulose;
hydroxypropylcellulose; polyacrylamide; polyethylene; polyvinyl alcohol; pvm/MA
copolymer {polyvinyl methylether/maleic anhydride); PVP (polyvinylpyrrolidone);
maleic anhydride cdpo!ymer such as PA-18 available from Gulf Science and
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Technology; PVP/hexadecene copolymer such as Ganex V-216 available from GAF
Corporation; acryliclacrylate copolymer; and the like.

Generally, film formers can be used in amounts of about 0.1% to about 10% by
weight of the total composition with about 1% to about 8% being preferred and about
0.1 DEG/O to about 5% being most preferred. Humectants can also be used in
effective amounts, including: fructese; glucose; glulamic acid; glyecerin; honey;
maltitol; methyl gluceth-10; methyl gluceth-20; propylene glycol, sodium lactate;
sucrose; and the like.

Of course, the cosmetic or pharmaceutical composition of the present invention can
also comprise a preservative. Preservatives according to certain compositions of the
invention include, without limitation: butylparaben; éﬁh)ﬁl=parab.en; imidazolidinyl urea;
methylparaben; O-phenylphenel; propylparaben; quatermnium-14; guatemium-15;
sadium dehydroacetate; zinc pyrithione; and the like.

The preservatives are used in amounts effective to prevent or retard microbial
growth. Generally, the preservatives are used in amounts of about 0.1% to about 1%
by weight of the total composition with about 0.1% to abeut 0.8% being preferred and
about 0.1% to about 0.5% being most preferred.

A cosmetic or phammaceutical cemposition according to the invention may also
comprise a perfume. Perfumes (fragrance components} and colorants (coloring
agents) well known to those skilled in the art may be used in effective amounts to
impart the desired fragrance and color to the compositions of the invention.

Furthermore, a cosmetic or pharmaceutical composition of the present invention may
also comprise a wax. Suitable waxes which are useful in accord with the invention
include: animal waxes, such as beeswax, spermaceti, or wool wax (lanolin); plant
waxes, such as camauba or candelilla; mineral waxes, such as monfan wax or
ozokerite; and petroleum waxes, such as paraffin wax and microcrystalline wax (a
high molecular weight petrcleum wax). Animal, plant, and some mineral waxes are
primarily esters of a high molecular weight fatty alcohel with a high molecular weight
fatty acid. For example, the hexadecanoic acid esier of fricontanol is commonly
reported to be a major component of beeswax.
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Other suitable waxes according to the invention include the synthetic waxes including
polyethylene polyoxyethylene and hydreecarbon waxes derived from carben monoxide
and hydrogen.

Representative waxes also include: cerosin; cetyl esters; hydregenated joioba oil;
hydrogenated jojoba wax; hydrogenated rice bran wax; Japan wax; jojoba butter;
jojoba qil; jojoba wax; munk wax; montan agid wax; cuticury wax; rice bran wax;
shellac wax; sufurized jojoba oil; synthetic beeswax; synthetic jojoba ofls;
trihydroxystearin; cetyl alcohol; stearyl alcohol; cocoa butter; fatty acids of lanolin;
mono-, di- and 25 triglycerides which are solid at 25 DEG C., e.g., glycey! fribehenate
(a triester of behenic acid and glycerine) and C1g-C36 acid triglyceride (a mixture of
triesters of C1g-C36 carboxylic acids and glycerine) available from Croda, Inc., New
York, N.Y. under the tradenames Syncrowax HRC and Syncrowax HGL-C,
respectively; fatty esters which are solid at 25 DEG C,; silicone waxes such as
methyloctadecaneoxypolysiloxane and poly (dimethylsiloxy) stearoxysiloxane; stearyl
mono- and diethianolamide; rosin and its derivatives such as the abietates of glycol
and glycerol; hydrogenated oils selid at 25 DEG C.; and sucroglycerides. Thickeners
(viscosity control agents} which may be used in effective amounts in aqueous
systems include: algin; carbomers such as carbomer 934, 934P, 940 and 941;
cellulose  gum; cetearyl alcchol, cocamide DEA, dextrin; gelatin;
hydroxyethylcellulose;  hydroxypropyleeliulose;  hydroxypropyl — methylcellulose;
magnesium aluminum silicate; myristyl alcohol; oat flour; oleamide DEA; oleyl
alcohol; PEG-TM; PEG-14M; PEG-90M; stearamide DEA; stearamide MEA; stearyl
alcohol; tfragacanth gum; wheat starch; xanthan gum; and the likein the above list of
thickeners, DEA is diethanolamine, and MEA is monroethanclamine. Thickeners
(viscosity control agents) which may be used in effective amounts in nonaqueous
systems include aluminum stearates; beeswax; candelilla wax; carnauba; ceresin;
cetearyl alcohol; cetyl alcohol; cholesterol; hydrated silica; hydrogenated castor oil;
hydrogenated coftonseed oil; hydrogenated soybear oil; hydrogenated {allow
glyceride; hydrogenated vegetable cil; hydroxypropyl cellulose; lanclin alcohol;
myristyl alcohol; octytdodecy! stearoyl sulfate; oleyl alcohol; ozokerite; microcystalline
wax; paraffin, pentaerythrityl tetraoctanoate; polyacrylamide; polybutene;
polyethylene; propylene glycol dicaprylate; propylene glycol dipelargonate;
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stearalkonium hectorite; stearyl alcohol; stearyl stearate; synthetic beeswax;
trihydroxystearin; trilinolein; tristearin; zinc stearate; and the like.

Customary native and synthetic thickeners or geil formers in formutations are
crosslinked polyacrylic acids and derivatives thereof, pelysaccharides, such as
xanthane  gum or alginates, carboxymethylcellulose or
hydroxycarboxymethylceliulose, hydrocolloids such as gum Arabic or montmorillonite
minerals, such as bentonites or faity alcohols, polyvinyl alcohol and
polyvinlypyrrolidone.

Other ingredients which can be added or used in a cosmetic or pharmaceutical
composition accerding to the invention in amounts effective for their intended use,
include: biclogical additives to enhance performance or consumer appeal such as
amino acids, proteins, vanilla, aloe extract, bioflavinoids, and the like; buffering
agents, chelating agents such as EDTA; emulsion stabilizers; pH adjusters;
opacifying agents; and propellants sueh as butane carbon clioxide, ethane,
hydrochioroflucrocarbons 22 and  142b, kydrofluorocarbon  152a, isobutane,
isopentane, nitrogen, nitrous oxide, pentane, propane, and the like.

Furthermore, the preparations according to the invention may also comprise
compounds which have an antioxidative, free-radical scavenger, skin moisturizing or
moisture-retaining, antierythematous,antiinflammatory or antiallergic action, in order
to supplement or enhance their action. In parficular, these compounds can be chosen
from the group of vitamins, plant extracts, alpha- and beta-hydroxy acids, ceramides,
antiinflammatory, antimicrebial or UV-filtering substances, and derivatives thereof
and mixtures thereof. Advantageously, preparations according to the invention can
also comprise substances which abserb UV radiation in the UV-B and/or UV-A
region. The lipid phase is advantageously chosen from the group of substances of
mineral oils, mineral waxes, branched andfer unbranched hydrocarbons and
hydrocarbon waxes, triglycerides of saturated andfor unsaturated, branched and/or
unbranched C.sub.8-C.sub.24-alkanecarboxylic acids; they can be chosen from
synthetic, semisynthetic or natural oils, such as olive oil, palm ofl, almond oil or
mixtures; oils, fats or waxes, esters of saturated and/or unsaturated, branched and/or
unbranched C.sub.3-C.sub.30-alkane carboxylic acids and saturated and/or
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unsaturated, branched and/or unbranched C.sub.3-C.sub.30-alcohols, from arematic
carboxylic acids and saturated andfor unsaturated, branched andf/or unbranched
C.sub.3-C.sub.30-alcohols, for example isopropyl myristate, isopropyl stearate,
hexyldecyl stearate, oleyl oleate; and also synthetic, semisynthetic and natural
mixtures of such esters, such as jojoba cil, alkyl benzoates or silicone oils, such as,
for  example, cyclomethicone, dimethylpolysiloxane, diethylpolysiloxane,
octamethylcyclo-tetrasiloxane and mixtures thereof or dialkyl ethers.

The active ingredients according to the invention may, for example, be used in
cosmetic compositions for the cleansing of the skin, such as bar soaps, toilet soaps,
curd soaps, transparent soaps, luxury soaps, deodorizing soaps, cream soaps, baby
soaps, skin protection soaps, abrasive soaps, syndets, liquid soaps, pasty soaps,
soit soaps, washing pastes, liquid washing, shewering and bath preparations, e.g.
washing lotions, shower preparations, shower gels, foam baths, cream foam baths,
oil baths, bath exiracts, scrub preparations, in-situ products, shaving foams, shaving
lotions, shaving creams. In addition, they are suitable for skin cosmetic preparations,
such as W/O or OMW skin and body ereams, day and night creams, light protection
composilions, aftersun products, hand care produets, face creams, mulliple
emulsions, gelees, microemulsions, liposome preparations, niosome preparations,
anfiwrinkle creams, face oils, lipogels, sporigels, moisturizing creams, bleaching
creams, vitammin creams, skin lotiens, care lotions, ampoules, aftershave lotions,
preshaves, humectant lotiens, tanning Iotions, cellulite creams, depigmentation
compositions, massage preparations, body powders, face fonics, deodorants,
antiperspirants, nose strips, antiacne compasitions, repellents and others.

In a preferred embodiment, a cosmetic composition comprises a daily care O/W
formulation, which may contain, for example, the following ingredients in % in
accordance with the Intemational Nomenclature of Cosmetic Ingredients, INCI:
A 1.7  ceteareth-6, stearyl alcohol

0.7 ceteareth-25

2.0 diethylamino hydroxybenzoyl hexyl benzoate

2.0 PEG-14 dimethicone
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2.0
B 5.0
0.2
1.0

q.8.
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cetearyl aleohol

ethylhexyl methoxycinnamate
dibutyl adipate

glycerol

disodium EDTA

panthenol

preservative

67.8 aquadem.

C 40
D 0.2
1.0
0.2
1.0
1.0

E 4.5.

Phases A

caprylicicaprie triglyceride, sodium acrylates copolymer
sodium ascorbyl phosphate
tocopheryl acetate
bisabolol
caprylic/capric triglyceride, sodium ascorbate, tocopherol, retinol
Lactobacillus spec.
scdium hydroxide
and B are separately heated to app. 80°C. Phase B is subsequently stirred

into phase A and homogenized. Phase C is sfirred inte a combination of phases A

and B and homogenized. The mixture is under agitation cooled down to app. 40°C;

then phase D is added and the pH is adjusted with phase E to approx. 6.5. The

solution is subsequently homogenized and cooled down to room temperature.

In a further preferred embediment, a cosmetic composition comprises a protecting

day cream O/W formulation, which may contain, for example, the following

ingredients in % in accordance with the International Nomenelature of Cosmetic

Ingredients, INCI:

A 1.7
0.7
2.0
2.0
3.6
6.0
2.0
B 5.0
0.2

ceteareth-6, stearyl alcohol

ceteareth-25

diethylamino hydroxybenzoyl hexyl benzoate
PEG-14 dimethicene

cetearyl alcohol

ethylhexyl methoxycinnamate

dibutyl adipate

glycerol

disodium EDTA
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1.0  panthenol

q.s. preservative

68.6 aquadem.
C 4.0  caprylic/capric triglyceride, sodium acrylates copelymer
D 1.0  sodium ascorbyl phosphate

1.0 tocopheryl acetate

0.2 bisabolol

1.0 Lactobacillus spec.
E g.s. sodium hydroxide
Phases A and B are separately heated to app. 80°C. Phase B is subseguently stirred
into phase A and homogenized. Phase C is introduced into a combination of phases
A and B and homogenized. The mixture is under agitation cooled down to app. 40°C;
then phase D is added and the pH is adjusted with phase E fo about 6.5. The
solution is subsequently homogenized and cooled down te room temperature,
In a further preferred embodiment, a cosmetic composition comprises a skin cleanser
O/W formulation, which may contain, for example, the following ingredients in % in
accordance with the International Nomenclature of Cosmetie Ingredients, INCL:
A 10.0 cetearyl ethylhexanoate

10.0 caprylic/capric friglyceride

1.5 cyclopentasiloxane, cyclochexasilosane

2.0 PEG-40 hydrogenated castor oil
B 3.5  caprylic/capric triglyceride, sodium acrylates copolymer
C 1.0 tocopheryl acetate

0.2 bisabolol

g.s. preservative

g.s. perfume oil
D 3.0 polyquaternium-44

0.5 cocotrimonium methosulfate

0.5 ceteareth-25

2.0  panthenol, propyiene glycol

4.6 propylene glycol

0.1 disodium EDTA

1.0 Lactobacillus spec.
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aqua dem.

Initially, phase A is dissolved and phase B subsequently stired into phase A.

Subsequently, phase C is introduced into the combination of phases A and B. In a

next step, phase D is dissolved and stirred into combined phases A, B and C. The

mixture is homogenized and stirred for 15 min.

In a further preferred embodiment, a cosmetic composition comprises a daily care

body spray formulaticn, which may contain, for example, the following ingredients in

% in accordance with the International Nomenclature of Cosmetic Ingredients, INCI:

A 30
2.0
1.0
3.0
2.0
1.0
10.0
0.5
10.0
3.0
3.0
1.0
0.3
1.0
59.2

ethylhexyl methoxycinnamate
diethylamino hydroxybenzoyl hexyl benzoate

polyquaternium-44

propylene glycol

panthenol, propylene glycol
cyclopentasiloxane, cyclohexasiloxane
octyldodecanol

PVP

caprylic/capric triglyceride
C12-15 alkyl benzoate
glycerol

tocopheryl acetate
bisabolol

Lactobacillus spec.

alcohol

The components of phase A are weighed out and dissolved until clearness.

in a further preferred embodiment, a cosmetic composition comprses a skin gel,

which may contain, for example, the following ingredients in % in accordance with the

International Nomenciature of Cosmetic Ingredients, INCIL

3.6
15.0
0.1
0.5

g.s.
B 3.0

PEG-40 hydrogenated castor oil
alcohol

bisabolol

tocopheryl acetate

perfume cil

panthenol

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

42/143



31-May-2012 03:11 FM WATEEMARK 61398196010

31 May 2012

2012203217

38

0.6 carbomer

1.0 Lactobacillus spec.

75.4 aquadem,
C 0.8 triethanelamine
Initially, phase A is dissolved until cleamess. Phase B is macerated and
subsequently neutralized with phase C. In a next step, phase A is stirred into the
homogenized phase B and the mixture is homegenized.
In yet a further preferred embodiment, a cosmetic compositien comprises an after
shave lotion, which may contain, for example, the following ingredients in % in
accordance with the Intemational Nomenclature of Cosmetic Ingredients, INCI:
A 10.0 cetearyl ethylhexaneate

5.0 tocopheryl acetate

1.0  bisabolol

0.1  perfume oil

0.3 acrylates/c10—36 alkyl acrylate crosspolymer
B 15.0 alcohol

1.0  panthenol

3.0 glycerol

1.0  Lactobacillus spec.

0.1 triethanolamine

63.5 aquadem.
The component of phase A are mixed. In a next step, phase B is dissolved and
introduced into phase A and subsequently homogenized.

The present invention also relates to the use of a microorganism according to the
invention or of a derivative, mutant er inactive form thereof as described herein
above for the preparation of a pharmaceutical composition for preventing or treating
dermatitis, preferably atopic dermatitis, psoriasis, poison-ivy dermatilis, eczema

herpeticum, kerion or scabies.

In another aspect the present invention relates to a method for the production of a
composition comprising the step of formulating a mieroorganism of the invention or a
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derivative or mutant thereof or an inactive form as described herein above with a

cosmetically and/or pharmaceutically carrier or excipient.

The present invention furthermore relates to a method of preventing or treating
dermatitis, preferably atopic dermatitis, pserasis, peison-ivy dermatitis, eczema
herpeticum, kerion of scabies comprising the step of administering to a patient in
need thereof a prophylactically er therapeutically effective amount of a composition

according to the inventien.

[t is to be understood that this invention is not limited to the particular methodology,
protocols, bacteria, vectors, and reagents etc. described herein as these may vary. it
is also to be understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to limit the scope of the
present invention which will be limited only by the appended claims. Unless defined
otherwise, all technical and scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art.

Preferably, the terms used herein are defined as described in "A mullifingual glessary
of biotechnological terms: (IUPAC Recommendations)’, Leuenberger, H.G.W, Nagel,
B. and K&lbl, H. eds. {1995), Helvetica Chimica Acta, CH-4010 Basel, Switzertand).
Throughout this specification and the claims which follow, unless the context requires

otherwise, the word “comprise”, and variations such as “comprises”™ and
“comprising”, will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer or step or group
of integer or step.

Several documents are cited throughout the text of this specification. Each of the
documents cited herein (including all patents, patent applications, scientific
publications, manufacturer's specifications, instructions, etc.), whether supra or infra,
are hereby incorporated by reference in their entirety. Nothing herein is to be
construed as an admission that the invention is not entitled to antedate such
disclosure by virtue of prior invention.

It must be noted that as used herein and in the appended claims, the singular forms
“a”, “an”, and “the”, include plural referents unmless the context clearly indicates

otherwise. Thus, for example, reference to “a reagent” includes one or more of such

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

44/143



31-May-2012 03:12 FM WATEEMARK 61398196010

31 May 2012

2012203217

40

different reagents, and reference to “the method” includes reference to equivalent
steps and methods known to those of erdinary skill in the art that could be modified
or substituted for the methods described herein.

In a secand aspect the present invention relates to a microorganism which is able to
inhibit the growth of one or more microorganisms of the fransient pathegenic skin
micro flora and which does not inhibit the growth of microorganisms of the healthy
normal resident skin micro flora.

The inveniors surprisingly found that an effeclive protection of the skin against a
colonization by pathagenic microorganisms can be achieved by administering to the
skin the above described microorganisms or inactivated forms thereof. The inventors
for the first time identified coiresponding microorganisms and provided methods for
their identification. These microorganisms are able to differentially suppress the
growth of microorganisms on the skin, i.e. they selectively inhibit the growth of
pathogenic microorganisms, but do not influence the growth of the inhabitants of the
healthy commensal micro flora. Thereby these microorganisms are able to
regenerate and to stabilize the natural skin flora.

Many different microorganisms exist on the skin. Some belong to the normal
(resident) flora of the skin and are harmless cornmensals and some are potential
pathogens.

Basically, organisms on the skin can be classified inte twe categories: 1. Resident
organisms: resident organisms are permanent inhabitants of the skin which colonise

on the surface of the skin, the straturm corneum and within the outer layer of the

epidermis and  the deeper crevices of the skin and hair follicles. These
microorganisms of the resident microbial skin flora can grow and multiply on the skin
without invading or damaging the skin tissue. Washing does not easily remove these
organisms in deeper skin regions. Resident microorganisms are hanmless
commensals.

2. Transient organisms: transient organisms are microorganisms which are deposited
on the skin but do not multiply there or contaminants which multiply on the skin and
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persist for short perieds. They carnnet seitle permanently on healthy skin whose
microenvironment is heavily determined by the resident skin micro flora. Transient
organisms are potentially pathogenic.

Thus, the term "transient pathogenic skin micro flora" refers to microorganisms which
are deposited on the skin but do not multiply there or to contaminants which mulfiply
on the skin and persist for short periods. In particular, if a microorganism is applied to
the skin and is umable to grow and reproduce there under the environmental
conditions provided by the healthy skin and cannot permanently colonize this organ
{or a region of it), it is considered to belong to the transient pathogenic skin micro
flora. Several bacteria, yeast and fungi ¢an be transiently isolated from human skin
but particutarly the following microorganism can be classified to the transient
pathogenic skin micro flora due to their frequent appearance: Staphylococcus
aureus, Streptococcus pyogenes, gram-negative bacili (e.g Acinefobacter
calcoaceticus), Candida albicans and Malassezia furfur. Microorganisms of the
transient micro flora often have pathogenic factors that allow the bacterium to attach
to disordered skin regions. This can e.g. be the attachment to collagen structures or
keratin structures.

The constituents and the composition of the microbial skin flora can be determined
quantitatively and qualitatively, e.g. by peeling off the upper skin layers with scotch
tape. Microorganisms of the skin micre flora can be identified within the upper ten
skin layers peeled off, e.g., by scotch tape. Exemplary, to isolate these
microorganisms six 2 cm? scotch tapes are each pressed on a defined region of the
skin, preferably of the forearm and afterwards each tape stripe is transferred from the
skin to a selective culture agar plate for either gram positive (e.g. BHI, Difco Inc.) or
gram negative bacteria (e.g. MacConkey agar, Difco Inc.) or to a selective culture
agar for yeasts and fungi (e.g. Plate Count Agar, Difco Inc). Afterwards the
microerganisms that have been fransferred from skin to culiure agar plates are
cultivated at 30°C and 37°C, aerobically and anaerobically for about 24 hours.
Colony forming units are determined by morphological and biochemical methods for
a qualitative analysis and by counting for quantification. The relative compesition and
total cell counts are determined. The person skilled in the art can determine the
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genus andfor species of the microorganisms of the skin micro flora which have been
isolated as described above by methods known in the art.
The microorganisms of the transient pathogenic skin micro flora can be determined,
e.g., by metabolic footprinting, the evaluation of fatty acid composition and the
composition of the cell wall, sequencing of 16S ribosemal RNA or the detection of
specific DNA prebes encoding specific pathogenic factors.

A microorganism is regarded as inhibiting the growth of a microorganism of the
transient pathogenic skin micro flora if it leads to a decrease of growth of such a
microorganism of the transient pathogenic skin micro flora when contacted with it.
The term "inhibits the growth of microorganisms of the transient pathogenic skin
micro flora" means that the microorganism of the invention decreases the growth of
at least one, preferably of more than one, preferably of more than two, more
preferably of more than five and particularly preferred of any of the microorganisms
of the wansient pathogenic flora. In a further preferred embodiment, the
microorganism of the present invention inhibits the growth of the major representative
of the transient pathogenic skin micro flora, i.e. Staphylococcus aureus. In a further
prefemed embodiment, the microorganism of the present invention specifically
inhibits the growth of Staphylococcus aureus. “Specifically” preferably means that it
inhibits the growth of Staphylococcus aureus, but does not significantly or only to a
minor degree inhibit the growth of other microorganisms, in particular of those
microorganisms which belong to the resident skin micro flora. More preferably, the
term “specifically” means that the degree of inhibition on Staphylococcus is much
higher than the degree of inhibition on ancther microorganism, in partfcu]ar a
microorganism of the resident skin micro flora. Particularly preferred, the term
“specifically” means that in a suitable growth assay known to the person skilled in the
art the proliferation of Staphyfococcus aureus in the presence of the microorganism
of the present invention is at the most 50% of the proliferation of another
microorganism, in particular another microorganism of the resident skin micro flora in
the presence of the microorganism of the present invention. Preferably, the
proliferation of Staphyfococcus aureus is 40%, 30%, 20%, 10%, more preferably 5%
and most preferably 0% of the proliferation of another microorganism, in particular

another microorganism of the resident skin micro flora, in the presence of a
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microorganism of the present invention. The specific inhibition of Staphylococcus
aureus is indicated in Examples 10 and 11, which show by way of illustration that
Micrococcus luteus and Escherichia coli are not inhibited by a microorganism
according to the present invention in an in vitro liquid assay. In a preferred
embodiment the microorganism of the present invention inhibits the growth of
Staphylococcus aureus but does not inhibit the growth of Micrococcus luteus andfor
Escherichia coli.

In a particularly preferred embodiment the specific inhibition of Staphyloccccus
aureus can be detected when culture conditions are used which include glycerol.

A decreased growth means preferably a decrease in proliferation, i.e. in cell divisions
per unit. Alternatively, the term “inhibits” also refers to a decrease in size of individual
cells. Bacterial cell size can be assessed by flow cytometry (e.g. Becton-Dickinson
FACSort flow cytometer, San José, CA) after staining with the stain SYBR Green |
(Molecular Probes, USA). Bacteria cell size is assessed in Side-Angle Light Scatter
(SSC) mode.

A decreased growth thus means a decrease in biomass production per time unit.

The inhibition of growth of the microorganism(s) of the transient pathogenic skin
micra flora can preferably be observed in vitro, more preferably in an assay in which
a microorganism according to the invention is contacted with one or more
microorganisms of the transient pathogenic skin micre flora and the growth of the(se)
microorganism(s) of the tramsient pathogenic skin micro flora is determined. The
growth can be determined by counting the aumbers of cells/colonies after different
time intervals of incubation and can be compared with a control which does not
contain a microorganism according to the invention, thereby allowing to determine
whether there is an increase or decrease in growth.
An in vitro assay for determining the inhibition of growth is described in the Examples
and comprises a so-called "“in vitro hole plate assay". In brief, such an assay
comprises the following steps: |
- cultivation of at least one microorganism of the transient pathogenic skin micro
flora and evenly spreading itthem on a prepared agar plate containing a
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suitable agar medium for growth, and preferably detection, of the respective
microorganism(s);

- providing holes in the inoculated agar plate;

- filing the holes with precultured cells of a microorganism according to the
invention;

- incubating the agar plates for an appropriate amount of time and under
conditions alfowing growth of the microorganism(s) of the fransient pathogenic
skin micro flora; and

- determining the growth of the microorganism(s) of the transient pathogenic
skin micro flora surrounding the holes containing a microorganism according to
the invention and comparing it to the growth of the microorganism{s)
surrounding a hole which does not contain a microorganism according to the
invention.

The determination of the growth in the {ast step may be effected by available means
and methods for determining the number of cells and/or colonies, e.g. by staining
with an appropriate dye and/or optical means such as densitometry and counting the
cells/colonies under the microscope. In a preferred embodiment the diameter of the
occurring clearing zone next to the hole may be used to determine the area of
inhibition.

More preferably, the inhibition of growth of the microorganism(s) of the transient
pathogenic skin micro flora can be determined in an “in vitro liquid assay”. Such an
assay is described in the Examples and, briefly, comprises the following steps:

- cultivation of at least one microorganism of the transient pathogenic skin micro
flora in a liquid culiure;

- applying an aliquot of a fiquid culture of the microorganism according to the
invention and an aliquot of a liquid culture of the microorganism of the
transient pathogenic skin micro flora to a culiure medium allowing the growth
of the microorganism of the transient pathogenic skin micro flora;

- co-culfivation of the microorganism according to the invention and the
microorganism of the transient pathogenic skin micro flora in a liquid culture;
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transferring an aliquot of the co-cultivation liquid culture to an agar plate,
containing an appropriate growth medium;

incubation of the agar plates for a period of time and under conditions allowing
the growth of the microorganism(s) of the transient pathogenic skin micro
flora;

determining the growth of the microorganism(s) of the transient pathogenic
skin micro flora by quantification of the colony forming units and comparing it
to the growth of the microorganism(s) in a control in which no microorganism

of the invention was applied.

Even more preferably, the inhibition of growth of the microorganism(s) of the

transient pathogenic skin micro flora can also be observed in an “in situ skin assay”.

Such assay is described in the Examples and, in brief, comprises the following steps:

cultivation of at least one microorganism of the transient pathogenic skin micro
flora and evenly spreading it on an area of skin of a test individual;

applying an aliquot of a microorganism according to the invention in a punctual
area within the area on which the microorganism(s) of the transient pathogenic
skin micro flora has/have been spread;

incubating the skin for an amount of time sufficient to allow growth of the
microorganismy{s) of the transient pathogenic skin micro flora;

transferring the upper skin layers, including the microorganisms comprised in
these, to an agar plate containing an appropriate growth medium;

incubation of the agar plates for a period of time and under conditions allowing
the growth of the microorganism(s) of the transient pathogenic skin micro flora;
determining the growth of the microorganism(s) of the transient pathogenic
skin micro flora surrounding the area at which the microorganism according fo
the invention was applied and comparing it to the growth of the
microorganism{s} in a control in which no microorganism of the invention was
applied.

The area of skin used for this assay may be any suitable area of skin of an individual,

preferably of a human individual. in a preferred embaodiment it is an area of skin on

the forearm of a human individual. The size of the area is not decisive, preferably it is
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about 1 to 40 cm?, more preferably 5 to 20 cm?, even more preferably 5 to 10 cm? |
e.g.about56,7,8,9cr 10 cmz.

The microorganism(s) of the transient pathogenic skin micro fiora are evenly
distributed on the area, preferably in a density of approximately 102 cfu/cm?® — 10°
cfufem?, The microorganism(s) spread on the skin are air dried and an aliquet of a
microorganism according to the invention is applied in a punctual manner within the
area. This can be achieved by means known o the person skilled in the art. For
example, the microorganisms according to the invention are centrifuged (15 min,
4000 x g). The cell pellet is washed two times with K/Na-buffer (each 1 ml). Cells are
resuspended in 200 pl K/Na buffer and 10 pi of prepared microorganisms are
punctual applied on the pre-inoculated skin area with a micro pipet.

The incubation of the skin preferably takes place at room temperature for, e.g., two
hours. The transfer of the upper skin layers, including the microorganisms comprised
therein, may, e.g., be effected with the help of an adhesive tape stripe. The agar
plates to which the upper skin layers have been transferred are incubaled at a
temperature allowing growth of the microorganism(s) or the fransient pathogenic skin
micro flora fo be tested and contain a growth medium known to support growth of this
(these) microorganism(s). The incubation typically takes place for about 24 hours.
The growth of the microorganism(s) can be detected by methods known to the
person skilled in the art. Preferably, it is determined by densitometry or by counting
the colonies formed in the neighborhood of the point at which an aliquot of the
microorganism of the invention was applied. Bacterial cell size can be assessed by
flow cytometry (e.g. Becton-Dickinson FACSort flow cytometer, San José, CA) after
staining with the stain SYBR Green | (Molecular Probes, USA). Bacteria cell size is
assessed in Side-Angle Light Scatter (SSC) mode.

A microorganism is regarded to inhibit the growth of one or more microorganisms of
the pathogenic transient micro flora if it leads to a decrease of growth of at least one
such microorganism in an “in vitro hole plate assay” of at least 5 %, preferably of at

least 10%, 20%, 30%, 40%, 50%, 60%, or 70%, 80%, more preferably of at least”

90% and even more preferably of at least 95% and most preferably of at least 99% in
comparison to a control to which no microorganism has been added.
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More preferably, a microorganism is regarded to inhibit the growth of one or more
microorganisms of the pathogenic transient micre flora if it leads to a decrease of
growth of at least one such miicroorganism in an “in vitro liquid assay” of at least 5 %,
preferably of at least 10%, 20%, 30%, 40%, 50%, 60%, or 70%, 80%, more
preferably of at least 80% and even more preferably of at least 95% and most
preferably of at least 99% in comparison to a control to which no microorganism has
been added.

Most preferably, a microorganism is regarded as inhibiting the growth of one or more
microorganisms of the transient pathogenic skin micro flora if it leads to an decrease
of growth of at least one such microcrganism in an in situ skin assay of at least 5 %,
preferably of at least 10%, 20%, 30%, 40%, 50%, 60%, or 70%, 80%, more
preferably of at least 90%, even more preferably of at least 95 % and most preferably
of at least 99 %.

The test for determining whether a microorganism inhibits or does not inhibit the
growth of a microorganism of the fransient pathogenic skin micro flora, e.g.
Staphylococcus aureus, is preferably an in vitro and/or an in situ test as described
herein-above, more preferably a test as described in the Examples.

In a preferred embodiment the microarganism according to the invention leads to an
inhibition of the growth of one or more microorganisms of the pathogenic transient
micro flora, preferably Staphylococcus aureus, which is comparable to the inhibition
of growth of at least one such microorganism after the use of an antibiotic. The term
“comparable” means that the inhibitory activity of a specific amount of the
microorganism according to the invention is within the same range as the activity of
an antibictic. In particular, this effect can be achieved by using preferably an amount
of between 1.0 x 108 and 3.0 x 102 celis, more preferably between 2.0 x 108 and 1.0
x 109 cells, even more preferably between 3.0 x 108 and 5.0 x 108 cells and most

preferably at 3.4 x 108 cells and the inhibitory activity achieved by this amount of
cells corresponds preferably to 5 to 15 units of an antibiotic. The term “antibiotic”
refers to a chemical substance which has the capacity to inhibit the growth or to kill
microorganisms. Such substances are known to the person skilled in the art.
Preferably, the term refers to beta-lactam compounds like penicillines,
cephalosporins or carbapenems; macrolides; tetracyclines; fluoroquinolones;
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sulphonamides; aminoglycosides; imidazoles; peptide-antibiotics and lincosamides.
More preferably, the term relates to bacitracin and erythromycin. In a preferred
embodiment the term “comparable” means that the inhibitory activity of about 3.4 x
108 cells of a microorganism of the present invention corresponds to about 150 pg of
bacitracin or about 2.5 pg of erythromycin, Most preferably the term “comparable”
reltates to the inhibitory activity of about 3.4 x 10 cells of a microorganism of the
present invention corresponds to about 150 pg of bacitracin or about 2.5 pg of
erythromycin on Staphylococcus aureus as indicator strain, as illustrated in Example
12.

The term “microorganisms of the pathogenic transient micro flora” has been
described herein above. Preferably, the term relates to Staphylococcus atreus.
The degree of growth inhibition of the microorganism(s} of the transient pathogenic
skin micro flora in comparison to the inhibition of growth of at least one such
microorganism after the use of an antibiotic can preferably be observed in vitro, more
preferably in an assay in which a microorganism according to the invention is
contacted with one or more microorganisms of the transient pathogenic skin micro
flora and the growth of the(se) microorganism(s} of the transient pathogenic skin
micro flora is determined. Most preferably, the comparison of growih inhibition can be
determined in an “in vitro hole plate assay” as described in the Examples and
mentioned herein above. In brief, such a comparison in an “in vitro hole plate assay”
comprises the following steps

- cultivation of at least one microorganism of the transient pathogenic skin micro
flora and evenly spreading itthem on a prepared agar plate containing a
suitable agar medium for growth, and preferably detection, of the respective
microorganism(s);

- providing holes in the inoculated agar plate;

- filling some of the holes with precultured cells of a microorganism according to
the invention and filling some of the holes with an antibiotic at different
concentrations;

- incubating the agar plates for an appropriate amount of time and under
conditions allowing growth of the microorganism{s)} of the transient pathogenic

skin micro florg;
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- determining the growth of the microorganism(s) of the transient pathogenic

skin micro flora surrounding the holes containing a microorganism according to
the invention and comparing it to the growth of the microorganism(s)
surrounding a hole which contains an antibiotic at different concentrations;

- measurement of the diamster of the inhibition zones of the holes and
calculation of the area of inhibition; and

- correlation of the growth inhibition caused by a microorganism according to the

invenfion and an antibiotic.

In a preferred embodiment the term “inhibits the growth of microorganisms of the
transient pathogenic skin micro flora” means that the decrease of growth of
microorganisms of the transient pathogenic skin micro flora is due to the release of
(defensive) antimicrobial substances. The term “antimicrobial substance” refers to a
substance that is able to mediate the selective inhibition of growth of microorganisms
of the transient pathogenic skin micro flora. Preferably the substance is nof sensitive
against protease digestion. The term “not sensitive” means that the substance is not
or only partially affected by protease activity. The term “protease” refers to any
enzyme that catalyses the splitting of interior peptide bonds in a protein, known to the
person skilled in the art. In a preferred embodiment the term refers to proteinase K, a
protease from Strepfomyces griseus, trypsin or chymotrypsin. The term “protease
digestion” refers to a protease reaction under conditions known to the person skilled
in the art. In a preferred embodiment the term refers to an incubation at 37°C, for
example for one our.

in a further ‘preferred embodiment the term “antimicrobial substance” refers tc a
substance that is characterized by its property not to be disturbed at high or low pH
values. The term “not to be disturbed” means that the substance is stable and
biologically active. The terms "high pH value” and “low pH value” are known to the
person skilled in the art. Preferably, the property not to be disturbed is present
between pH 3 and pH 11.

The microorganism according to the invention is also charaeterized in that it does not
inhibit the growth of the healthy normal resident skin micro flora. Thus, the terms
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"resident skin micro flora" and “healthy normat resident skin micro flora” relate to
microorganisms which can normally be found on healihy skin, preferably human skin,
and which constitute the majority of the microorganisms found on the skin.

tn particular, the term “resident skin micro flora” reifates to microorganisms which are
permanent inhabitants on the surface of the skin, the stratum corneum and within the
outer layer of the epidermis and the deeper crevices of the skin and hair follicles.
These microorganisms are characterized in that they can grow and multiply on the
skin without invading or damaging the skin tissue. A characteristic of these
microorganisms is that washing does not easily remove them in deeper skin regions.
The microorganisms of the resident skin micro flora are harmless commensals.

The term "resident skin micro flora" preferably relates fo a flora of aerobic and
anaerobic microorganisms which can be found on skin, preferably human skin. More
preferably, it relates to a flora of microorganisms which comprises Staphylococcus
epidermidis {coagulase negative), Micrococcus spec., Diphteroids and propioni
bacteria. Typically, about 80 % of the aerobic resident microbial skin flora consists of
Staphylococeus epidermidis. The remaining about 10 % are composed of mainly
Micrococcus spec. (80 % Micrococcus futeus) and Diphteroids (13 %). The term
“Diphtheroid” denotes a wide range of bacieria belonging fo the genus
Corynebacterium. For convenience, cutaneous diphtheroids have been categorized
into the following four groups: lipophilic or nonlipophilic diphtheroids; anaerobic
diphtheroids; diphtheroids producing porphyrins. Major representatives (90%) of the
anaergbic microbial skin flora are propionibacteria; especially Propionibaciterium
acnes, P. granulosum and P. avidum can be isolated from fthe skin. The anaercbic

flora accounts for approximately 4 % of the total resident skin flora.

More preferably, more than 90% of the microorganisms of the micro flora belong to
Staphylococcus epidermnidis, Micrococcus spec., Diphtercids and propioni bacteria.
Even more preferably, the resident skin micro flora is characterized in that its major
constituent is Staphylococcus epidermidis.

The term “skin” refers to the body's outer covering, as known to the person skilled in
the art. Preferably the term relates to three layers: epidermis, dermis, and
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subcutaneous fatty tissue. The epidermis is the outermost layer of the skin. It typically
forms the waterproof, protective wrap over the body's surface and is made up of
stratified squamous epithelium with an underying basal lamina. I usually confains no
blood vessels, and is nourished by diffusion from the dermis. The main type of cells
which make up the epidermis are keratinocytes, with melanocytes and Langerhans
cells also present. The epidermis is divided into several fayers where cells are formed
through mitosis at the innermost layers. They move up the strata changing shape
and composition as they differentiate and become filled with keratin. They eventually
reach the top layer called stratum comeum and become sloughed off, or
desquamated. The outermost layer of the epidermis consists of 25 to 30 layers of
dead cells. Conventionally, the epidermis is divided into 5 sublayers or strata (from
supericial to deep): the stratum corneum, the stratum lucidum, the stratum
granulosurn, the stratum spinosum and the stratum germinativum or stratum basale.
Typically, the interface between the epidermis and dermis is irregular and consists of
a succession of papillae, or fingerlike projections, which are smallest where the skin
is thin and !ongest in the skin of the palms and soles. Typically, the papillae of the
palms and soles are associated with elevations of the epidermis, which produce
ridges. Subcutaneous fatty tissue is the deepest layer of the skin. A characteristic of
this layer is that it is composed of connective tissue, blood vessels, and fat cells.
Typically, this layer binds the skin to underlving structures, insulates the body from
cold, and stores energy in the form of fat. In general the skin forms a protective
barrier against the action of physical, chemical, and bacterial agents on the deeper
tissues. This means that tissues belonging , e.g. fo the oral cavity or the vaginal
region or mucous membranes do not belong to the skin. In a preferred embaodiment
the term “skin” relates to the cutermost layer of the body's covering, ie. the
epidermis. In a more preferred embodiment the term "skin” relates to the stratum
comeum of the epidermis. In an even more preferred embodiment the term skin
relates to the outermost 25 to 30 layers of dead cells of the epidermis. In the most
preferred embodiment the ferm “skin” relates fo the outermost 10 layers of dead cell
of the epidermis

The term "not inhibit" in connection with the growth of microorganisms of the resident
skin micro flora means that the growth of at least one, preferably of more than one,
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preferably of more than two, more preferably of more than five and particularly
preferred of any of the microorganisms of the resident skin micro flora is not altered
when contacted with a microorganism accoerding to the invention. A not altered
growth means preferably an unchanged proliferation, i.e. celi divisions per time unit,
A microorganism is regarded as not altering the growth of a microorganism of the
resident skin micro flora if it does not lead to an decreased growth of such a
microorganism of the resident skin micro flora when contacted with it. The inhibition
of growth or its absence can be tested in vitro or in situ as described above in
connection with the property of a microorganism of the invention to inhibit the growth
of at least one microorganism of the transient pathogenic skin micro flora. Most
preferably the test for determining inhibition or its absence takes place by carrying
out an “in vitro hole plate assay” and/or “in vitro liquid assay” and/or an “in situ skin
assay” with a microorganism of the resident skin micro flora as explained herein
below, more preferably as described in the Examples.

In brief, an “in vitro hole plate assay” with a microerganism of the resident skin micro

flora comprises the following steps:

- cultivation of at least one microorganism of the resident skin microbial flora
and evenly spreading it/them on a prepared agar plate containing a suitable
agar medium for growth, and preferably detection, of the respective
microorganism(s);

- providing holes in the inoculated agar plate;

- filling the holes with precultured cells of a microorganism according to the
invention;

- incubating the agar plates for an appropriate amount of time and under
conditions allowing growth of the microorganism(s) of the resident skin
microbial flora; and

- determining the growth of the microorganism(s) of the resident skin microbial
flora surrounding the holes containing a microorganism according to the
invention and comparing it to the growth of the microorganism(s) surrounding
a hole which does not contain a microorganism according to the invention.

The determination of the growih in the last step may be effected by available means

and methods for determining the number of cells and/or colonies, e.g. by staining
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with an approptiate dye and/or optical means such as densitometry and counting the

cells/colonies under the microscope. In a preferred embodiment the diameter of the

occurring clearing zone next to the hole may be used to determine the area of

inhibition.

An assay “in vitro liquid assay” with a microorganism of the resident skin micro flora

is described in the Examples and, briefly, comprises the fellowing steps:

cultivation of at least one microorganism of the resident skin micro flora in a
liquid culture;

applying an aliquot of a liquid culture of the microorganism according to the
invention and an aliquot of a liquid culture of the microorganism of the resident
skin micro flora to a culture medium allowing the growth of the microorganism
of the resident skin micro flora;

co-cultivation of the microorganism according to the invention and the
microorganism of the resident skin micro flora in a liquid culture;

transferring an aliquot of the co-cultivation liquid culture tfo an agar plate,
containing an appropriate growth medium;

incubation of the agar plates for a period of time and under condifions allowing
the growth of the microorganism(s) of the resident skin micro flora;

determining the growth of the microorganism(s) of the resident skin micro flora
by quantification of the colony forming units and comparing it to the growth of
the microorganism(s) in a control in which no microorganism of the invention
was applied.

In brief, an “in situ skin assay” with a microorganism of the resident skin micro flora

comprises the following steps:

cultivation of at least one microorganism of the resident skin micro flora and
evenly spreading it on an area of skin of a test individual;

applying an aliquot of a microorganism according to the invention in a punctual
area within the area on which the microarganism(s) of the resident skin micro
flora has/have been spread;

incubating the skin for an amount of time sufficient to allow growth of the
microorganism(s) of the resident skin micro flora;
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- transferring the upper skin layers, inciuding the microorganisms comprised in
these, to an agar plate containing an appropriate growth medium;

- incubation of the agar plates for a period of time and under condifions allowing
the growth of the microerganism(s) of the resident skin micro flora;

- determining the growth of the microorganism(s) of the resident skin micro flora
surrounding the area at which the microorganism according to the invention
was applied and comparing it to the growth of the microorganism(s) in a
control in which no microorganism of the invention was applied.

A microorganism is regarded as not altering the growth of a microorganism of the
resident skin micro flora if the growth of the latter microorganism is not decreased or
only slightly decreased when contacted with the former microorganism. "Slightly
decreased” means that the growth is decreased not more than by 5% when
compared to the control, more preferably not more than 2% when compared to the
control. The term "not decreased” means that there can be found no statistically
relevant difference between the growth of the microorganism of the resident skin
micro flora contacted with a microorganism of the invention when compared to the
control where no microerganism of the invention is present. The term "not decreased”
in a preferred embodiment also includes those cases where a microorganism actually
leads to an increase of the growih of a microorganism of the resident skin micro flora,
i.e. where it stimulates the growth of such a microorganism,

In another preferred embodiment the microorganism of the present invention does
not negatively influence the growth of the microorganisms of the resident skin micro
flora. The term “not negatively influence” means that that there can be found no
inhibition of the growth of the microorganism of the resident skin micro flora
contacted with a microorganism of the invention when compared to the control where

no microorganism of the invention is present.

In a particularly preferred embodiment the microorganism of the present invention is
a microorganism belonging to the group of lactic acid bacteria. The term
"microorganism belonging to the group of lactic acid bacteria” encompasses (a}
microorganism(s) which belong(s) to bacteria, in particular belonging to gram-positive

fermentative eubacteria, more particularly belonging to the family of
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lactobacteriaceae including lactic acid bacteria. Lactic acid bacteria are from a
taxonomical point of view divided up into the subdivisions of Sireptococcus,
Leuconostoc, Pediococcus, Lactococcus and Lactobaciiius. The microorganism of
the present invention is preferably a Lactobagcillus species. Members of the lactic acid
bacteria group normally lack porphyrins and cytochromes, do not carry out electron-
transport phosphorylation and hence obtain energy only by substrate-level
phosphorylation, 1.e. in lactic acid bacteria ATP is synthesized through fermentation
of carbohydrates. All of the lactic acid bacteria grow anaerobically, however, unlike
many anaerobes, most lactic acid bacteria are not sensitive to oxygen and can thus
grow in its presence as well as in iis absence. Accordingly, the bacteria of the
present invention are preferably aerotolerant anaerobic laclic acid bacteria,
preferably belonging to the genus of Lactobacillus.
The lactic acid bacteria of the present invention are preferably rod-shaped or
spherical, varying from long and slender to short bent rods, are moreover preferably
immotile and/or asporogenous and produce lactic acid as a major or sole product of
fermentative metabolism. The genus Lactobaciflus to which the microorganism of the
present invention belongs in a preferred embodiment is divided up by the following
characteristics into three major subgroups, whereby it is envisaged that the
Lactobacilius species of the present invention can belong to each of the three major
subgroups:
(@) homafermentative lactobacilli
(i) producing lactic acid, preferably the L-, D- or DL-isomer(s) of lactic acid
in an amount of at least 85% from glucose via the Embden-Meyerhof
pathway;
(i)  growing at a temperature of 45°C, but not at a temperature of 15°C;
(i) being long-rod shaped; and
(iv)  having glycerol teichoic acid in the cell wall;
(b)  homofermantative lactobacilli
] producing lactic acid, preferably the L- or DL-isomer(s) of lactic acid via
the Embden-Meyerhof pathway;
(iy growing at a temperature of 15°C, showing variable growth at a
temperature of 45°C;
{iii) being short-rod shaped or coryneform; and
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(iv)  having ribitcl and/or giycerol teichoic acid in their cell wall:
()  heterofermentative lactobacilli

0] producing lactic acid, preferably the DL-isomer of lactic acid in an
amount of at least 50% from glucose via the pentose-phosphate
pathway;

(i)  producing carbondioxide and ethanol

(it}  showing variable growth at a temperature of 15°C or 45°C;

(iv)  being long or short rod shaped; and

{v}  having glycerol teichoic acid in their cell wall.

Based on the above-described characteristics, the microorganisms of the present
invention can be classified to belong to the group of lactic acid bacteria, particularly
to the genus of Lactobacillus. By using classical systematics, for example, by
reference fo the pertinent descriptions in "Bergey's Manual of Systematic
Bacteriology” (Willams & Wilkins Co., 1984), a microorganism of the present
invention can be determined fo belong to the genus of Lactobacillus. Alternatively,
the microorganisms of the present invention can be classified to belong to the genus
of Lactobacillus by methods known in the art, for example, by their metabolic
fingerprint, i.e. a comparable overview of the capability of the microorganism(s) of the
present invention to metabolize sugars or by other methods described, for example,
in Schleifer et al., System. Appl. Microb., 18 (1995), 461467 or Ludwig et al,,
System. Appl. Microb., 15 (1992), 487-501. The microorganisms of the present
invention are capable of metabolizing sugar sources which are fypical and known in
the art for microorganisms belonging to the genus of Lactobacillus.

The affiliation of the microorganisms of the present invention to the genus of
Lactobacillus can also be characterized by using other methods known in the art, for
example, using SDS-PAGE gel electrophoresis of total protein of the species fo be
determined and comparing them to known and already characterized strains of the
genus Lactobacillus. The techniques for preparing a total protein profile as described
above, as well as the numerical analysis of such profiles, are well known to a person
skilled in the art. However, the resulis are only reliable insofar as each stage of the

process is sufficienfly standardized. Faced with the requirement of accuracy when
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determining the aftachmeni of a microorganism to the genus of Lactobacillus,
standardized procedures are regularly made available to the public by their authors
such as that of Pot et al., as presented during a "workshop” organized by the
European Union, at the University of Ghent, in Belgium, on Sep. 12 to 16, 1994
(Fingerprinting techniques for classification and identification of bacteria, SDS-PAGE
of whole cell protein). The software used in the technique for analyzing the SDS-
PAGE electrophoresis gel is of crucial importance since the degree of correlation
between the species depends on the parameters and algorithms used by this
software. Without going into the theoretical details, quantitative comparison of bands
measured by a densitometer and nommalized by a computer is preferably made with
the Pearson correlation coefficient. The similarity matrix thus obtained may be
organized with the aid of the UPGMA (unweighted pair group method using average
linkage) algorithm that not only makes it possible o group together the most similar
profiles, but also to construct dendograms (see Kersters, Numerical methods in the
classification and identification of bacteria by electrophoresis, in Computer-assisted
Bacterial Systematics, 337-368, M. Goodfellow, A. G. O'Donrnell Ed., John Wiley and
Sons Ltd, 1985).

Alternatively, the affiliation of said microorganisms of the present invention to the
genus of Lactobacillus can be characterized with regard to ribosomal RNA in a so
called Riboprinter.RTM. More preferably, the affiliation of the newly identified species
of the invention to the genus Lactobacillus is demonstrated by comparing the
nucleotide sequence of the 168 ribosornal RNA of the bacteria of the invention, or of
their genomic DNA which codes for the 16S ribosomal RNA, with those of other
genera and species of lactic acid bacteria known to date. Ancther preferred
alternative for determining the attachment of the newly identified species of the
invention to the genus Lactobadilius is the use of species-specific PCR primers that
target the 165-23S rRNA spacer region. Another preferred alternative is RAPD-PCR
(Nigatu et al. in Antonie van Leeuwenhoek (79}, 1-6, 2001) by virtue of that a strain
specific DNA pattemn is generated which allows {o determine the affiliation of an
identified microorganisms in accordance with the present invention to the genus of
Laciobacillus. Further technigues useful for determining the affiliation of the

microorganism of the present invention fo the genus of Lactobacillus are restriction
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fragment length polymorphism (RFLP) (Giraffa_et al., Inf. J. Food Microbiol. 82
(2003), 163-172), fingerprinting of the repetitive elements (Gevers et al., FEMS
Microbiol. Lett. 205 (2001) 31-36) or analysis of the fatty acid methy! ester (FAME)
pattem of bacterial cells (Heyrman et al., FEMS Micrebiol, Lett. 181 {1991), 55-62).
Alternatively, lactobacilli can be determined by lectin typing (Annuk et al., J. Med.
Microbiol. 50 {2001), 1068-1074) or by analysis of their cell wall proteins (Gatti et al.,
Lett. Appl. Microbiol. 25 (1997), 345-348.

In a preferred embodiment of the present application the microorganism is a probiotic
lactobacillus species. The term “probiotic” in the context of the present invention
means that the microorganism has a beneficial effect on health if it is topically
applied to the skin. Preferably, a “probiotic” microorganism is a live microorganism
which, when topically applied to the skin, is beneficial for health of this tissue. Most
preferably, this means that the microorganism has a positive effect on the micro fiora
of the skin.

In a preferred embodiment the microorganism of the present invention belongs to the
species of Lacfobacillus buchneri or Lactobacillus delbriickii. However, the
Lactobacillus species are not limited thereto.

In a particularly preferred embodiment of the present invention the microorganism of

the present invention is selected from the group consisting of Lactobacillus buchneri,
or Lactobacilius delbriickii being deposited at the DSMZ under the accession nu‘mber
DSM 18007 (Lactobacillus buctineri OB-LB-Sa16) and DSM 18006 (Lactobacillus
delbriickii ssp. delbriickii OB-LB-Sa3). The invention also relates to a mutant or
derivative of the above-mentioned deposited Lactobacillus strains wherein said
mutants or derivatives have retained their capability to stimutate the growth of at least
one microorganism of the resident skin micro flora and their property not to stimulate
the growth of microorganisms of the fransient pathogenic skin micro flora,

The term "Lacfobacillus buchneri or Lactobacilfus defbriickii being deposited at the
DSMZ under the accession number" relates fo cells of a microorganism belonging to
the species Lactobacillus buchner, or Lactobaciffus delbrickii deposited at the
Deutsche Sammlung fur Mikroorganismen und Zeltkulturen (DSMZ) on February 24,

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

63/143



31-May-2012 03:31 FM WATEEMARK 61398196010

31 May 2012

2012203217

89

2006 and having the following deposit numbers: DSM 18007 (Lacfobaciilus buchneri

OB-LB-Sa16) and DSM 18606 (L actobaciflus delbriickii ssp. delbriickii OB-LB-5a3).
The DSMZ is located at the Mascheroder Weg 1b, D-38124 Braunschwelg,
Germany. The aforementioned deposits were made pursuant to the terms of the
Budapest treaty on the international recognition of the deposit of microorganisms for

the purposes of patent procedures.

in a particular preferred embodiment the microorganisms of the present invention are
“isolated” or “purified”. The term “isolated” means that the material is removed from
its original environment, e.g. the natural environment if it is naturally occurring, or the
culture medium if it is cultured. For example, a naturally-ocecurring microorganism,
preferably a Lactobacilius species, separated from some or all of the coexisting
materials in the natural system, is isolated. Such a microorganism could be part of a
composition, and is to be regarded as still being isolated in that the composition is
not part of its natural envirecnment.

The term “purified” does not require absolute purity; rather, it is intended as a relative
definition. Individual microorganisms obtained from a library have been
conventionally purified to microbiological homogeneity, i.e. they grow as single
colonies when streaked out on agar plates by methods known in the art. Preferably,
the agar plates that are used for this purpose are selective for Lactobacillus species.

Such selective agar plates are known in the art.

In another aspect the present invention relates to an inactivated form of the
microorganism of the present invention, which is, é.g‘, thermally inactivated or
lyophilized, but which retains the property of inhibiting the growth of one or more
microorganisms of the transient pathogenic skin micro flora and of not inhibiting the
growth of microorganisms of the healthy normal resident skin micro flora.

According to the present invention the term “inastivated form of the microorganism of
the present invention” includes a dead or inactivated cell of the microorganism of the
present invention, preferably of the Lactobagillus species disclosed herein, which is
no longer capable to form a single colony on a plate specific for microorganisms
belonging o the genus of Lactobacillus. Said dead or inaclivated cell may have
either an intact or broken cell membrane. Methods for kKilling or inactivating cells of
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the microorganism of the present inventien are known in the art. El-Nezami et al.. J.
Food Prot. 61 (1998), 466-468 describes a method for inactivating Lactobacillus
species by UV-irradiation. Preferably, the cells of the microorganism of the present
invention are thermally inactivated or lyophilised. Lyophilisation of the cells of the
present inventien has the advantage that they can be easily stored and handled
while retaining their property of inhibiting the growth eof one or more microorganisms
of the transient pathogenic skin micro flora and of not inhibiting the growth of
microorganisms of the healthy normal resident skin micro flora.. Moreover,

fyophilised cells can be grown again when applied under conditions known in the art
to appropriate liquid or solid media. Lyophilization is done by methods known in the
art, Preferably, it is carried out for at least 2 hours at room temperature, i.e. any
temperature between 16°C and 25°C. Moreover, the lyophilized cells of the
microorganism of the present invention are stable for at least 4 weeks at a
temperature of 4°C so as to still retain their properties as described above, Thermal
inactivation can be achieved by incubating the cells of the microorganism of the
present invention for at least 2 hours at a temperature of 170°C. Yet, thermal
inactivation is preferably achieved by autoclaving said cells at a temperature of
121°C for at least 20 minutes in the presence of satured steam at an atmospheric
pressure of 2 bar. In the alternative, thermal inactivation of the cells of the
microorganism of the present invention is achieved by freezing said cells for at least
4 weeks, 3 weeks, 2 weeks, 1 week, 12 hours, 6 hours, 2 hours or 1 hour at -20°C.
It is preferred that at least 70%, 75% or 80%, more preferably 85%, 80% or 95% and
particularly preferred at least 97%, 98%, 99% and more particularly preferred,
99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8% or 99.9% and most
particularly preferred 100% of the cells of the inactivated form of the microorganism
of the present invention are dead or inactivated, however, they have still the
capability to inhibit the growth of one or more microorganisms of the fransient
pathogenic skin micro flora but do not inhibit the growth of microorganisms of the
healthy normal resident skin micro flora. Whether the inactivated form of the
microorganism of the present invention is indeed dead or inactivated can be tested
by methods known in the art, for example, by a test for viability.
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The term ‘“inacfivated form of the microorganism of the present invention” also
encompasses lysates or fractions of the microorganism of the present invention,
preferably of the Lactobacillus species disclosed herein, wherein said lysates or
fractions preferably inhibit the growth of one or more microorganisms of the transient
pathogenic skin micro flora, preferably of Staphylococcus aureus and do not inhibit
the growth of microorganisms of the healthy nommal resident skin micro flora. This
inhibition can be tested as described herein and in particular as described in the
appended Examples. In case, a lysate or fraction of the microorganism of the present
invention may not inhibit or stimulate the growth of a microorganism of the transient
pathogenic skin micro flora, then the skilled person can, for example, further purify
said lysate or fraction by methods known in the art, which are exemplified herein
below, so as to remove substances which may stimulate the growth of
microorganisms of the fransient pathogenic skin micro flora. Afterwards the person
skilled in the art can again test said lysate or fraction whether it inhibits the growth of
a microorganism of the transient pathogenic skin micro flora but not the growth of a
microorganism of the resident skin micro flora.

According to the present invention the term “lysate” means a solution or suspension
in an agueous medium of cells of the microorganism of the present invention that are
broken or an extract. However, the term should not be construed in any limiting way.
The cell lysate comprises, e.g., macromolecules, like DN.A, RNA, proteins, peptides,
carbohydrates, lipids and the like andfor micromolecules, like amino acids, sugars,
lipid acids and the like, or fractions of it. Additionally, said lysate comprises cell
debris which may be of smooth or granular structure. Methods for preparing cell
lysates of microorganism are known in the art, for example, by empleying French
press, cells mill using glass or iron beads or enzymatic cell lysis and the like. In
addition, lysing cells relates to various methods known in the art for
opening/destroying cells. The method for lysing a cell is not important and any
method that can achieve lysis of the cells of the microorganism of the present
invention may be employed. An appropriate one can be chosen by the person skilled
in the art, e.g. opening/destruction of cells can be done enzymatically, chemically or
physically. Non-limiting examples for enzymes and enzyme cocktails are proteases,
like proteinase K,-lipases or glycosidases; non-limiting examples for chemicals are

ionophores, detergents, tike sodium dodecyl sulfate, acids or bases; and non-limiting
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examptes of physical means are high pressure, like French-pressing, osmolarity,
temperature, like heat or cold. Additionally, a method employing an appropriate
combination of an enzyme other than the proteclytic enzyme, an acid, a base and
the like may also be utilized. For example, the cells of the microorganism of the
present invention are lysed by freezing and thawing, more preferably freezing at
temperatures below -70°C and thawing at temperatures of more than 30°C,
particularly freezing is preferred at temperatures below -75°C and thawing is
preferred at temperatures of more than 35°C and most preferred are temperatures
for freezing below -80°C and temperatures for thawing of more than 37°C. It is also
preferred that said freezing/thawing is repeated for at least 1 time, more preferably
for at least 2 times, even more preferred for at least 3 times, particularly preferred for
at least 4 times and most preferred for at least 5 times.

Accordingly, those skilled in the art can prepare the desired lysates by referring to
the above general explanations, and appropriately modifying or altering those
methods, if necessary. Preferably, the aqueous medium used for the lysates as
described is water, physiological saline, or a buffer solution. An advantage of a
bacterial cell lysate is that it can be easfly produced and stored cost efficiently since
less technicai facilities are needed.

According to the invention, lysates are also preparations of fractions of molecules
from the above-mentioned lysates. These fractions can be oblained by methods
known to those skilled in the art, e.g., chromatography, including, e.g., affinity
chromatography, ion-exchange chromatography, size-exclusion chromaiography,
reversed phase-chromatography, and chromatography with other chromatographic
material in column or batch methods, other fractionation methods, e.g., filtration
methods, e.g., ultrafiltration, dialysis, dialysis and concentration with size-exclusion in
centrifugation, centrifugation in density-gradients or step matrices, precipitation, e.g.,
affinity precipitations, salting-in or salting-out (ammoniumsulfate-precipitation),
alcoholic precipitations or other proteinchemical, molecular biological, biochemical,
immunological, chemical or physical methods to separate above compenents of the
lysates. In a preferred embodiment those fractions which are more immunogenic
than others are preferred. Those skilled in the art are able to choose a suitable
method and determine its immunogenic potential by referring to the above general
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explanations and specific explanations in the examples herein, and appropriately
modifying or altering those methods, if necessary.

Accordingly, the term "an inactive form of the microarganism of the present
invention” also encompasses filtrates of the microorganism of the present invention,
preferably of the Lactobacillus species disclosed herein, wherein said filtrates
preferably inhibit the growth of one or mere microorganisms of the transient
pathogenic skin micro flora, preferably of Staphylococcus aureus and do not inhibit
the growth of microorganisms of the healthy normal resident skin micro flora. This
inhibition can be tested as described herein and in particular as described in the
appended Examples. In case, a filtrate of the microorganism of the present invention
may not inhibit or stimulate the growth of a microorganism of the transient
pathogenic skin micro flora, then the skilled person can, for example, further purify
said filtrate by methods known in the art, sc as to remove substances which may
stimulate the growth of microorganisms of the transient pathogenic skin micro flera.
Afterwards the person skilled in the art can again test said filtrate whether it inhibits
the growth of a microorganism of the transient pathogenic skin micro flora but not the
growth of a microorganism of the resident skin micro flora.

The term “filtrate” means a cell-free solution or suspension of the microorganism of
the present invention which has been obtained as supermatant of a centrifugation
procedure of a culture of the microorganism of the present invention in any
appropriate liquid, medium or buffer known to the person skilled in the art. However,
the term should not be construed in any limiting way. The filirate comprises, e.g.,
macromolecules, like DNA, RNA, proteins, peptides, carbohydrates, lipids and the
like andfor micromolecules, like amino acids, sugars, lipid acids and the like, or
fractions of it. Methods for preparing filtrates of microorganism are known in the art.
In addition, “filtrate” relates to various methods known in the art. The exact method is
not important and any method that can achieve filtration of the cells of the
microorganism of the present invention may be employed.

The term “an inactive form of the microcorganism of the present invention”

encompasses any part of the cells of the microorganism of the present invention.

Preferably, said inactive form is a membrane fraction obfained by a membrane-
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preparation. Membrane preparations of microorganisms belonging to the genus of
Lactobacillus can be obtained by methods known in the art, for example, by
employing the method described in Rollan et al., Int. J. Food Microbiol. 70 (2001),
303-307, Matsuguchi et al., Clin. Diagn, Lab. Imimunol. 10 (2003), 259-266 or Stentz
et al, Appl. Environ. Microbiol. 86 (2000), 4272-4278 or Vammanen et al., J.
Bacteriology 182 (2000), 146-154. Altemnatively, a whole cell preparation is also
envisaged.

In another aspect the present invention relates to a composition comprising a
microorganism according to the present invention or a mutant, derivative or inaciive
form of this microorganism as described above. In a preferred embodiment, said
composition comprises a microorganism as described above in an amount between

102 to 1012 cells, preferably 103 to 108 cells per mg in a solid form of the

composition. In case of a liqguid form of compositions, the amount of the

microorganisms is between 102 to 1073 cells per ml In a further preferred
embodiment said compasitions are in the form of emuisions, e.g. oil in water or water
in oil emulsions, in the form of ointments or in the form of micro- capsules. In case of
emulsions, cintments or microcapsules the compositions comprise a microcrganism
as described herein in an amount between 102 to 1013 cells per ml. However, for
specific compositions the amount of the microorganism may be different as is
described herein.

in a still further aspect, the present invention provides a method for the production of
a composition for protecting the skin against pathogenic microorganisms comprising
the steps of formulating a microorganism according to the invention or & mutant,
derivative or imactive form of this microorganism as described above with a

cosmetically or pharmaceutical acceptable carrier or excipient.

The term “composition”, as used in accordance with the present invention, relates fo
(@) composition{s) which comprise(s) at least one microorganism of the present
invention or mutant, derivative or inactive form of said microorganism as described
above. It is envisaged that the compositions of the present invention which are
described herein below comprise the aforementioned ingredients in any combination.
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It may, optionally, comprise at least one further ingredient suitable for protecting the
skin against pathogenic microorganisms. Aceordingly, it may optionally comprise any
combination of the hereinafter described further ingredients. The term “ingredients
suitable for protecting the skin against pathogenic microorganisms” encompasses
compounds or compositions and/or combinations thereof which lower the pH.

The composition may be in solid, liquid or gaseous form and may be, inter alia, in the
form of (a) powder(s), (a) solution{s} (an) aerosol(s}, suspensions, emulsions, liquids,
elixirs, extracts, tincture or fluid extracts or in a form which is particularly suitable for
topical administration. Ferms suitable for topical application include, e.g., a paste, an

ointment, a lotion, a cream, a gel or a transdemnal patch.

Preferably, the composition of the present invention is a cosmetic composition further
comprising a cosmetically acceptable carrier or excipient. More preferably, said
cosmetic composition is a paste, an oiniment, a lotion, a cream or a gel.

The cosmetic composition of the present invention comprises the microorganism of
the present invention, muiant, derivative or inactive form thereof as described above
in connection with the composition of the invention and further a cosmetically
acceptable carrier. Preferably the cosmetic composition of the present invention is
for use in topical applications.

The temmn "cosmetically acceptable carrier” as used herein means a suitable vehicle,
which can be used to apply the present compositions to the skin in a safe and
effective manner. Such vehicle may include materials such as emulsions, e.g. oil in
water or water in oil emulsions, cintments or micro capsules. it is also advantageous
to administer the active ingredients in encapsulated form, e.g. as cellulose
encapsulation, in gelatine, with polyamides, nicsomes, wax malrices, with
cyclodextrins or liposomally encapsulated. The term "safe and effective amount” as
used herein, means a sufficient amount to inhibit the growth of one or more
microorganisms of the transient pathogenic skin micre flora.

In another aspect the present invention relates to a phammaceutical compaosition
comprising the microorganism of the present invention or a derivative or mutant or an
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inactive form thereof as described above further comprising a pharmaceutical
acceplable carrier or excipient. The pharmaceutical composition preferably is in a
form which is suitable for topical administration.

In addition, the present invention relates to the use of a microorganism of the present
invention or of a derivative or mutant or an inactive form thereof as described above
for the preparation of a composition, preferably a pharmaceutical or cosmetic
composition.

Pharmaceutical compositions comprise a therapeutically effective amount of a
microorganism of the present invention or of a derivative or mutant of the present
invention or an inactive form of said microorganism of the present invention as
described above and can be formulated in various forms, e.g. in solid, liquid, powder,
aqueous, lyophilized form.

The pharmaceutical composilion may be administered with a pharmaceutically
acceptable carrier to a patient, as described herein, In a specific embodiment, the
term "phamaceutically acceptable” means approved by a regulatory agency or other
generally recognized pharmacopoeia for use in animals, and more particularly in

humans.

The term "carrier” refers to a diluent, adjuvant, excipient, or vehicle with which the
therapeutic is administered. Such a carrier is pharmaceutically acceptable, i.e. is
non-toxic to a recipient at the dosage and concentration employed. It is preferably
isotonic, hypotonic or weakly hypertonic and has a relatively low ionic strength, such
as provided by a sucrose solution. Such pharmacsutical carmriers can be sterile
liquids, such as water and oils, including those of petreleum, animal, vegetable or
synthetic origin, such as peanut oil, soybean ocil, mineral oil, sesame oil and the like.
Saline solutions and aqueous dextrose and glycerol solutions can also be employed
as liquid carriers. Suitable pharmaceutical excipients include starch, glucose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol
monostearate, talc, sodium ion, dried skim milk, glycerol, propylene, glycol, water,
ethanol and the like. The compesition, if desired, can also contain minor amounts of
wetting or emuisifying agents, or pH buffering agents. These compositions can take
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the form of, e.g., solutions, suspensions, emulsion, powders, sustained-release
formulations and the like. Examples of suitable phamaceutical carriers are described
in "Remington's Pharmaceutical Sciences” by E.W. Martin. Some other examples of
substances which can serve as pharmaceutical carriers are sugars, such as glucose
and sucrose; starches such as com starch and potato starch; cellllose and ifs
derivatives such as sodium carboxymethycellulose, ethylcellulose and cellulose
aceiates; powdered tragancanth; malt; gelatin; falc; stearic acids; magnesium
stearate; calcium sulfate; calcium carbonate; vegetable oils, such as peanut oils,
cotton seed oil, sesame oil, olive ¢il, corn oil and oil of theobroma; polyols such as
propylene glycol, glycerine, sorbitol, manitol, and polyethylene glycol; agar; alginic
acids; pyrogen-free water; isotonic saline; cranberry extracts and phosphate buffer
solution; skim milk powder; as well as other non-toxic compatible substances used in
pharrmaceutical formulations such as Vitamin C, estrogen and echinacea, for
example. Wetting agents and lubricants such as sodium lauryl sulfate, as well as
coloring agents, flavoring agents, lubricants, excipients, tabletting agents, stabilizers,
anti-oxidants and preservatives, can also be present. i is also advantageous io
administer the active ingredienis In encapsulated form, e.g. as celiulose
encapsulation, in gelatine, with polyamides, niosomes, wax matrices, with
cyclodexirins or liposomally encapsulated.

Generally, the ingredients are supplied either separately or mixed together in unit
dosage form, for example, as a dry lyophilised powder or water free concentrate in a
hermetically sealed container such as an ampoule or sachefte indicating the quantity
of active agent.

The pharmaceutical composition of the invention can be formulated as neutral or salt
forms. Pharmaceutically acceptable salts include those formed with anions such as
those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and
those formed with cations such as those derived from sodium, potassium,
ammonium, calcium, ferric hydroxides, isopropylamine, tiethylamine, 2-ethylamino
ethanol, histidine, procaine, efc.

In vitro or in situ assays, e.g. those described in the Examples, may optionally be
employed to help identify optimal dosage ranges. The precise dose to be employed
in the formulation will alse depend on the reute of administration, and the
seriousness of the disease or disorder, and should be decided according to the
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judgment of the practitioner and each patient's circumstances. The topical route of
administration is preferred. Effective doses may be extrapolated from dose-response
curves derived from in vitro or (animal) model test systems. Preferably, the
pharmaceutical composition is administered directly or in combination with an
adjuvant. Adjuvants may be selected from the group consisting of a chioroguine,
profic polar compounds, such as propylene glycol, polyethylene glycol, glycerol,
EtOH, 1-methyl L-2-pyrrolidone or their derivatives, or aprotic polar compounds such
as dimethylsulfoxide (DMSO), diethylsulfoxide, di-n-propylsulfoxide, dimethylsulfone,
sulfolane, dimethylformamide, dimethylacetamide, tetramethylurea, acetonitrile or
their derivatives. These compounds are added in conditions respecting pH
Imitations. The composition of the present invention can be administered to a
vertebrate. “Vertebrate” as used herein is intended to have the same meaning as
commonly understood by one of ordinary skill in the art. Particularly, “vertebrate”
encompasses mammals, and more particularly humans.

The term "administered” means adminisiration of a therapeutically effective dose of
the aforementicned composition. By "therapeutically effective amount” is meant a
dose that produces the effects for which it is administered, preferably this effect is
the protection of skin against pathogenic microorganisms. The exact dose will
depend on the purpose of the treatment, and will be asecertainable by one skilled in
the art using known techniques. As is known in the art and described above,
adjustments for systemic versus localized delivery, age, body weight, general health,
sex, diet, time of administration, drug interaction and the severity of the condition
may be necessary, and will be ascertainable with routine experimentation by those
skilled in the art.

The methods are applicable to both human therapy and veterinary applications. The
compounds described herein having the desired therapeutic activity may be
administered in a physiologically acceptable carrier fo a patient, as described herein.
Depending upon the manner of administration, the compounds may be formulated in
a variety of ways as discussed below. The concentration of the therapeutically active
compound in the formulation may vary from about 0.01-100 wt %. The agent may be
administered alone or in combination with other freatments.

The administration of the pharmaceutical composition can be done in a variety of

ways. The preferable route of administering is the topical route.
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The attending physician and clinical factors will determine the dosage regimen. As is
well known in the medical arts, dosages for any one patient depends upon many
factors, including the patient's size, body surface area, age, the particular compound
to be administered, sex, time and route of administration, general health, and other
drugs being administered coneurrently. A typical dose can be, for example, in the
range of 0.001 to 1000 g; however, doses below or above this exemplary range are
envisioned, especially considering the aforementioned factors.

The dosages are preferably given once a week, more preferably 2 fimes, 3 times, 4
times, 5 times or 6 times a week and maost preferably daily and even more preferably,
2 times a day or more often. In particular, it may be preferable to give a dosage each
time after a disturbance of the resident skin flora occurred, e.g. by washing.
However, during progression of the treatment the dosages can be given in much
longer time intervals and in need can be given in much shorter time intervals, e.g.,
several times a day. In a preferred case the immune response is monitored using
herein described methods and further methods known to those skilled in the art and
dosages are optimized, e.g., in time, amount and/or composition. Progress can be
monitcred by periodic assessment. [t is also envisaged that the pharmaceutical
compasitions are employed in co-therapy approaches, i.e. in co-administration with
other medicaments or drugs, for example other drugs for protecting skin against

pathogenic microcrganisms.

Topical administration of the cosmetic or pharmaceutical composition of the present
invention is useful when the desired treatment involves areas or organs readily
accessible by topical administration. For application topically to the skin, the
pharmaceutical composition is preferably formulated with a suitable paste, ointment,
lofion, cream, gel or iransdermal paiches. The cosmetic or pharmaceutical
preparations can, depending on the field of use, also be in the form of a spray {pump
spray or aerosol), foam, gel spray, mousse, suspensions or powders.

A suitable paste comprises the active ingredient suspended in a carrier. Such

carriers include, but are not limited to, petroleum, soft white paraffin, yellow
petroleum jelly and glycerol.
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The cosmetic or pharmaceutical compaosition may also be formulated with 2 suitable
ointment comprising the active components suspended or dissolved in a carrier.
Such carriers include, but are net limited to, one or more of glycerol, mineral oil, liquid
oil, liquid petroleum, white petroleum, yellow petroleum jelly, propylene glycol,
alcohols, triglycerides, fatty acid esters such as cetyl ester, polyoxyethylene

polyoxypropylene compound, waxes stch as white wax and yellow beeswax, faity

acid alcohols such as cetyl alcohol, steary! alcohol and cetylstearylaleohol, fatty acids
such as stearic acid, cetyl stearate, lanolin, magnesium hydroxide, kaolin and water.
Alternatively, the cosmetic or pharmaceutical composition may also be formulated
with a suitable lotion or cream comprising the active components suspended or
dissolved in a carrier. Such carriers include, but are not limited to, one or more of
mineral oil such as paraffin, vegetable oils such as castor oil, castor seed oil and
hydrogenated castor oil, sorbitan monostearat, polysorbat, fatly acid esters such as
cetyl ester, wax, fatly acid alcohols such as cetyl alcohol, steary! alcohol, 2-
octyldodecanol, benzy! alcohol, alcohols, triglycerides and water.

Alternatively, the cosmetic or pharmaceutical composition may also be formulated
with a suitable gel comprising the active components suspended or dissolved in a
carrier. Such carriers include, but are not limited to, one or more of water, glycerol,
propyleneglycole, liquid paraffin, polyethylene, fatty oils, ceflulose derivatives,
bentonite and colloidal silicon dioxide.

Suitable propellants for aerosols according to the inwvention are the customary
propellants, for example propane, butane, pentane and others.

The preparations according to the invention may generally comprise further
auxiliaries as are customarily used in such preparations, e.g. preservaiives,
perfumes, antifoams, dyes, pigments, thickeners, surface-aclive substances,
emulsifiers, emollients, finishing agents, fats, oils, waxes or other customary
constituents, of a cosmetic or dermatological formulation, such as alcohols, polyols,
polymers, foam stabilizers, solubility promoters, electrolytes, organic acids, organic
solvents, or silicone derivatives.
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The cosmetic or pharmaceutical compositien accerding to the invention may
comprise emollients. Emollients may be used in amounts which are effective to
prevent or relieve dryness. Useful ernollients include, without limitation: hydrocarbon
oils and waxes; silicone oils; triglyceride esters; acetoglyceride esters; ethoxylated
glyceride; alkyl esters; alkenyl esters; fatly acids; fatly alcohols; fatty alcohol ethers;
etheresters; lanolin and derivatives; polyhydric alcohols (polyols) and polyether
derivatives; polyhydric alcohol (polyol) esters;, wax esters, beeswax derivatives;
vegetable waxes; phospholipids; sterols; and amides.

Thus, for example, typical emollients include mineral eil, especially mineral oils
having a viscosity in the range of 50 to 500 3US, lanalin oil, mink oil, coconut oil,
cocoa butter, olive oil, almond oil, macadamia nut cil, aloa extract, jojoba oil,
safflower oil, corn oil, liquid lanclin, cottonseed oil, peanut oil, purcellin oil,
perhydrosgualene (squalene), caster oil, polybutene, odofless mineral spirits, sweet
almond oil, avocado oil, calophylium ofl, ricin oil, vitamin E acetate, olive oil, mineral
spirits, cetearyl alcohol {mixture of fatty aleohols consisting predominantly of cetyl
and stearyl alcohals}, linolenic alcohol, oley! alcohol, octyl dodecanol, the oil of cereal
germs such as the oil of wheat germ cetearyl octanoate (ester of cetearyl alcohel and
2-ethythexanoic acid), cetyl palmitate, diisopropyl adipate, isopropy! palmitate, octyl
palmitate, isopropyl myristate, butyl myristate, glyceryl stearate, hexadecyl stearate,
isocetyl stearate, octyl stearate, octylhydroxy stearate, propyleme glycol stearate,
butyl stearate, decyl cleate, glyceryl oleate, acetyl glycerides, the octanoates and
benzoates of (€C12-C15) alcohols, the octancates and decanoates of alcohols and
polyalcohols such as those of glycol and glycerol, and rcin- cleates of alcohols and
poly alcohols such as those of isopropyl adipate, hexyl laurate, octyl dodecanoate,
dimethicone copolyol, dimethiconol, lanolin, lanolin alcohol, lanolin  wax,
hydrogenated lanolin, hydroxylated lanoclin, acetylated lanolin, pefrolatum, isopropyl
lanolate, cetyl myristate, glyceryl myristate, myristyl myristate, myristyl lactate, cetyl
alcohol, isostearyl alcohol stearyl alcohol, and isocetyl Ianolaté, and the like.

Moreover, the cosmetic or pharmaceutical composition according to the invention
may also comprise emulsifiers, Emulsifiers (i.e., emulsifying agents) are preferably
used in amounts effeclive fo provide uniform blending of ingredients of the
composition. Useful emulsifiers include (i} anionics such as fatty acid soaps, e.g.,
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potassium stearate, sodium stearate, ammonium stearate, and triethanolamine
siearate; polyol fatty acid monoesters containing fatty acid scaps, e.g., glycerol
monostearate containing efther potassium or sodium salt; sulfuric esters (sodium
salts), e.g., sodium lauryl 5 sulfate, and sodium cetyl sulfate; and polyol fatty acid
monoesters cortaining sulfuric esters, e.g., glyceryl monestearate containing sodium
lauryl surfate; (i) cationics chloride such as N(stearoyl colamine formyimethyl)
pyridium; N-soya-N-ethyl morpholinium ethosulfate; alkyl dimethyl benzyl ammonium
chloride; diisobutylphenoxytheoxyethyl dimethyl benzyl ammonium chloride; and
cetyl pyridium chloride; and (iii) nonionics such as polyoxyethylene fatty alcohol
ethers, e.g., monestearate; pelyoxyethylene lauryl alcohol; polyoxypropylene fatty
alcohol ethers, e.g., propoxylated oleyl alcohol: polyoxyethylene fatty acid esters,
e.g., polyoxyethylene stearate; polyoxyethylene sorbitan fatty acid esters, e.g.,
polyoxyethylene sorbitan monostearate; sorbitan fatty acid esters, e.q., sorbitan;
polyoxyethylene glycol fatty acid esters, e.g., polyoxyethylene glycol monostearate;
and polyol fatly acid esters, e.g., glyceryl monostearate and propylene glycol
monostearate; and ethoxylated lanolin derivatives, e.g., ethoxylated lanolins,
ethoxylated lanolin alcohols and ethoxylated cholesterol. The selection of emulsifiers
is exemplarly described in Schrader, Grundlagen und Rezepturen der Kosmetika,
Huthig Buch Verlag, Heidelberg, 2™ edition, 1989, 3* part.

The cosmetic or pharmaceutical composition according to the invention may also
include a surfactant. Suitable surfactants may include, for example, those surfactants
generally grouped as cleansing agents, emulsifying agents, foam boosters,
hydrotropes, solubilizing agents, suspending agents and nensurfactants {facilitates
the dispersion of solids in fiquids).

The surfactants are usually classified as amphoteric, anionic, cationic and nonionic
surfactants, Amphoteric surfactants include acylamino acids and derivatives and N-
alkylamino acids. Anionic surfactants include: acylamino acids and salts, such as,
acyiglutamates, acylpeptides, acylsarcosinates, and acyltaurates; carboxylic acids
and salts, such as, alkanoic acids, ester carboxylic acids, and ether carboxylic acids;
sulfonic acids and salts, such as, acyl isethionates, alkylaryl sulfonates, alkyl
sulfonates, and sulfosuccinates; sulfuric acid esters, such as, alkyl ether sulfates and
alkyl sulfates. Cationic surfactants include: alkylamines, alkyl imidazolines,
ethoxylated amines, and quaternaries (such as, alkylbenzyldimethylammonium salts,
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alkyl betaines, heterocyclic ammonium salts, and tfefra alkylammonium salts). And
nonionic surfactants include: alcohols, such as primary alcehols containing 8 to 18
carbon atoms; alkanolamides such as alkandlamine derived arides and ethoxylated
amides; amine oxides; esters such as etfioxylated carboxylic acids, ethoxylated
glycerides, glycol esters and derivatives, monoglycerides, polyglyceryl esters,
polyhydric alcohol esters and ethers, sorbitan/sorbitol esters, and ftriesters of
phosphoric acid; and ethers such as ethoxylated alcohols, ethoxylated lanolin,
ethoxylated polysiloxanes, and propoxylated polyoxyethylene ethers,

Furthermore, a cosmetic or pharmaceutical composition according to the invention
may also comprise a film former. Suitable film formers which are used in accord with
the invention keep the composition smooth and even and include, without limitation:
acrylamide/sodium acrylate copolymer; ammoniurn acrylates copolymer; Balsam
Peru; cellulose gum; ethylene/maleic anhydride copolymer; hydroxyethylcellulose;
hydroxypropylcellulose; polyacrylamide; pelyethylene; polyvinyl alcohol; pvm/MA
copolymer (polyvinyl methylether/maleic anhydride); PVP (polyvinylpyrrolidone);
maleic anhydride copolymer such as PA-18 available from Gulf Science and
Technology; PVP/hexadecene copolymer such as Ganex V-216 available from GAF
Corporation; acryliclacrylate copolymer; and the like.

Generally, film formers can be used in amounis of about 0.1% to about 10% by
weight of the total composition with about 1% to about 8% being preferred and about
0.1 DEG/O to about 5% being most preferred. Humectants can also be used in
effec'tive amounts, including: fructose; glucose; glulamic acid; glycerin; honhey;
maltitol; methyl gluceth-10; methyl giuceth-20; propylene glycol; sodium lactate;
sucrose; and the like.

Of course, the cosmetic or pharmaceutical composition of the present invention can
also comprise a preservative. Preservatives according to certain compesitions of the
invention include, without limitation: butylparaben; ethylparében; imidazolidinyl urea;
methyiparaben; O-phenylpheniel; propylparaben; guaternium-14; quaternium-15;
sodium dehydroacetate; zinc pyrithione; and the like.

The preservatives are used in amounts effective to prevent or retard microbial
growth. Generally, the preservatives are used in amounts of about 0.1% to about 1%
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by weight of the total compaosition with about 0.1% to about 0.8% being preferred and
about 0.1% to about 0.5% being most preferred.

A cosmetic or phamaceutical composition according to the invention may also
comprise a perfume. Perfumes (fragrance components) and colorants {coloring
agents) well known to those skilled in the art may be used in effective amounts to
impart the desired fragrance and color fo the compositions of the invention.

Furthermore, a cosmetic or pharmaceutical composition of the present invention may
also comprise a wax. Suitable waxes which are useful in accord with the invention
include: animal waxes, such as beeswax, spermaceti, or wool wax (lanolin); plant
waxes, such as camauba or candelilla; mineral waxes, such as montan wax or
ozokerite; and petroleumn waxes, such as paraffin wax and microcrystalline wax {(a
high molecular weight petroleum wax). Animal, plant, and some mineral waxes are
primarily esters of a high molecular weight fatty alcohol with a high molecular weight
fatty acid. For example, the hexadecanoic acid ester of tricontanol is commonly
reported to be a major component of beeswax.
Other suitable waxes according to the invention include the synthetic waxes including
polyethylene polyoxyethylene and hydrocarbon waxes derived from carbon monoxide
and hydrogen.

Representative waxes also include: cerosin; cetyl esters; hydrogenated joioba oil;
hydrogenated jojoba wax; hydrogenated rice bran wax; Japan wax; jojoba buiter;
jojoba oil; jojoba wax; munk wax; montan acid wax; ouricury wax; rice bran wax;
shellac wax; sufurized jojoba oil; synthetic beeswax; synthetic jojoba oils;
trihydroxystearin; cetyl alcohol; stearyl alcohol; cocoa butter; fatty acids of lanolin;
mono-, di- and 25 triglycerides which are solid at 25 DEG C., e.g., glyceyl fribehenate
(a triester of behenic acid and glycerine) and C1g-C36 acid triglyceride (a mixture of
triesters of C1g-C36 carboxylic acids and glycerine) available from Croda, inc., New
York, N.Y. under the tradenames Syncrowax HRC and Syncrowax HGL-C,
respectively; fatty esters which are solid at 25 DEG C.; silicone waxes such as
methyloctadecaneoxypolysiloxane and poly (dimethylsiloxy) stearoxysiloxane; stearyl
mono- and diethanolamide; rosin and its derivatives such as the abietates of glycol
and glycerol; hydrogenated oils sclid at 25 DEG C.; and sucroglycerides. Thickeners
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(viscosity control agents) which may be used in effective amounts in aqueous
systems include: algin; carbomers such as carbomer 934, 934P, 940 and 941;
cellulose  gum; cetearyl alcohol, cocamide DEA, dextrin; gelatin;
hydroxyethylcellulose;  hydroxypropylcellulose;  hydroxypropyl  methyleeliulose;
magnesium aluminum silicate; myristyl alcohol; oat flour; oleamide DEA; oleyl
alcohol; PEG-7M; PEG-14M; PEG-90M; stearamide DEA; stearamide MEA; stearyl
alcohol; tragacanth gum; wheat starch; xanthan gum; and the likein the above list of
thickeners, DEA is diethanolamine, and MEA is monoethanolamine. Thickeners
(viscosity control agents) which may be used in effective amounts in nonaquecus
systems include aluminum stearates; beeswax; candelilla wax; carnauba; ceresin;
cetearyl alcohol; cetyl alcohol; cholesterol; hydrated silica; hydrogenated castor oil;
hydrogenated cottonseed cil; hydrogenated soybean oil; hydrogenated tallow
glyceride; hydrogenated vegetable ofl; hydroxypropyl cellulose; lanolin alcohol;
myristyl alcohol; octytdodecy! stearoyl sulfate; oleyl alcohol; ozokerite; microcystalline
wax; paraffin, pentaerythrityl tetraoctancate; polyacrylamide; polybutens;
polyethylene; propylene glyco! dicaprylate; propylene glycol dipelargonate;
stearalkonium hectorite; stearyl alcohol; stearyl stearate; synthelic beeswax
trihydroxystearin; trilinolein; tristearin; zinc stearate; and the like,

Customary native and synthetic thickeners or gel formers in formulations are
crosslinked polyacrylic acids and derivatives therecf, polysaccharides, such as
xanthane gum or alginates, carboxymethylcellulose or
hydroxycarboxymethylcellulose, hydrocolloids such as gum Arabic or montmoriilonite
minerals, such as bentonites or fatly alcohols, polyvinyl alcohol and
polyvinlypyrrolidone.

Other ingredients which can be added or used in a cosmetic or pharmaceutical
composition according to the invention in amounts effective for their intended use,
include: biological additives to enhance performance or consumer appeal such as
amina acids, proteins, vanilla, aloe exiract, bioflavinoids, and the like; buffering
agents, chelating agents such as EDTA; emulsion stabilizers; pH adjusters;
opacifying agenis; and propellants such as butane carbon clioxide, ethane,
hydrochlorofluorocarbons 22 and 142b, hydrofluorocarbon 152a, isobutane,

isopentane, nitrogen, nitrous oxide, pentane, propane, and the like.
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Furthermore, the preparations according to the invention may also comprise
compounds which have an antioxidative, free-radical scavenger, skin moisturizing or
moisture-retaining, antierythematous,antiinflammatory or antiallergic action, in order
to supplement or enhance their action. in particular, these compounds can be chosen
from the group of vitamins, plant extracts, alpha- and beta-hydroxy acids, ceramides,
antiinflammatory, antimicrobial or UV-filtering substances, and derivatives thereof
and mixtures thereof. Advantageously, preparations according fo the invention can
also comprise substances which absorb UV radiation in the UV-B andfor UV-A
region. The lipid phase is advantageously chosen from the group of substances of
mineral oils, mineral waxes, branched and/or unbranched hydrocarbons and
hydrocarbon waxes, friglycerides of saturated and/or unsaturated, branched and/or
unbranched C.sub.8-C.sub.24-alkanecarboxylic acids; they can be chosen from
synthetic, semisynthetic or natural cils, such as oclive oil, palm oil, almond oil or
mixtures, oils, fats or waxes, esters of saturated and/or unsaturated, branched and/or
unbranched C.sub.3-C.sub.30-alkane carboxylic acids and saturated andior
unsaturated, branched and/or unbranched C.sub.3-C.sub.30-alcohols, from aromatic
carboxylic acids and saturated and/or unsaturated, branched and/or unbranched
C.sub.3-C.sub.30-alcohols, for example isopro;jyl myristate, isopropy! stearate,
hexyldecyl stearate, oleyl oleate; and also synthefic, semisynthetic and natural
mixtures of such esters, such as jojoba oil, alkyl benzoates or silicone oils, such as,
for  example, cyclomethicone, dimethylpolysiloxane, diethylpolysiloxane,
octamethyleyclo-tetrasiloxane and mixtures thereof or dialkyl ethers.

The active ingredients according to the invention may, for example, be used in
cosmetic compositions for the cleansing of the skin, such as bar soaps, toilet soaps,
curd soaps, transparent soaps, luxury soaps, deodorizing soaps, cream soaps, baby
soaps, skin protection soaps, abrasive soaps, syndets, liquid soaps, pasty soaps,
soft soaps, washing pastes, liquid washing, showering and bath preparations, e.g.
washing lotions, shower preparations, shower gels, foam baths, cream foam baths,
oil baths, bath extracts, scrub preparations, in-situ products, shaving foams, shaving
lotions, shaving creams. In addition, they are suitable for skin cosmetic preparations,
such as W/O or O/W skin and body creams, day and night creams, light protection
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compositions, aftersun products, hand care products, face creams, multiple
emulsions, gelees, microemulsions, liposome preparations, niosome preparations,
antiwrinkle creams, face oils, lipogels, sportgels, moisturizing creams, bleaching
creams, vitamin creams, skin lotions, care lofions, ampoules, aftershave lotions,
preshaves, humectant lotions, tanning lotions, cellulite creams, depigmentation
compositions, massage preparations, body powders, face fonics, deodorants,
antiperspiranis, nose strips, antiacne compaositions, repellents and others,

In a preferred embodiment, a cosmetic composition comprises a daily care O/W
formulation, which may contain, for example, the following ingredients in % in
accordance with the Intemational Nomenclaiure of Cosmetic Ingredients, INCI:
A 1.7  ceteareth-6, stearyl alcchol
0.7 ceteareth-25
2.0 diethylamino hydroxybenzoyl hexyl benzoate
2.0 PEG-14 dimethicone
3.6 cetearyl alcohol
6.0  ethylthexyl methoxycinnamate
2.0 dibutyl adipate
B 5.0 glyceroi
0.2 disodium EDTA
1.0 panthenol
g.s. preservative
67.8 aqua dem.
C 4.0 caprylic/capric triglyceride, sodium acrylates copolymer
D 0.2 sodium ascorbyl phosphate
1.0  tocopheryl acetate
0.2  bisabolol
1.0  caprylic/capric triglyceride, sodium ascorbate, tocopherol, retinol
1.0  Lactobacillus spec.
E g.s. sodium hydroxide
Phases A and B are separately heated to app. 80°C. Phase B is subsequently stirred
into phase A and homogenized. Phase C is stirred into a combination of phases A
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and B and homogenized. The mixture is under agitation cooled down to app. 40°C;
then phase D is added and the pH is adjusted with phase E to approx. 6.5. The
solution is subsequently homogenized and cooled down to room temperature.
In a further preferred embodiment, a cosmetic composition comprises a protecting
day cream OMW formulation, which may contain, for example, the following
ingredients in % in accordance with the International Nomenclature of Cosmetic
Ingredients, INCI:
A 1.7 ceteareth-6, stearyl alcohol

0.7 ceteareth-25

2.0  diethylamino hydroxybenzoyl hexyl benzoate

2.0 PEG-14 dirnethicone

3.6 cetearyl alcohol

6.0  ethylhexyl methoxycinnamate

2.0 dibutyl adipate
B 5.0 glycerol

0.2 disodium EDTA

1.0  panthenol

q.s. preservative

68.6 agquadem.
C 4.0  caprylic/capric triglyceride, sodium acrylates copolymer
D 1.0 sodium ascorbyl phosphate

1.0  tocopheryl acetate

0.2  bisabolol

1.0  Lactobaciflus spec.
E g.5. sodium hydroxide
Phases A and B are separately heated to app, 80°C. Phase B is subsequently stirred
into phase A and homogenized. Phase C is introduced into a combination of phases
A and B and homogenized. The mixture is under agitation cooled down {o app. 40°C;
then phase D is added and the pH is adjusted with phase E to about 6.5. The
solution is subsequently homogenized and cooled down to room temperature.
In a further preferred embodiment, a cosmetic composition comprises a skin cleanser
O formulation, which may contain, for example, the following ingredients in % in
accordance with the International Nomenclature of Cosmetic Ingredients, INC!:
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A 10.0 cetearyl ethythexanoate

10.0 caprylic/capric triglyceride

1.5 cyclopentasiloxane, cyclohexasilosane

2,0 PEG-40 hydrogenated castor oil
B 3.5 caprylic/capric triglyceride, scdium acrylates copolymer
C 1.0 tocopheryl acetate

0.2 bisabolol

Q.5. preservative

g.s. perfume cil
D 3.0 polyquaternium-44

0.5 cocotrimonium methosulfate

0.5 ceteareth-25

2,0 panthenol, propylene glycol

4.0  propylene glycol

0.1 disodium EDTA

1.0 Lactobacillus spec.

60.7 agua dem.
Initially, phase A is dissolved and phase B subsequently sfimed into phase A.
Subsequently, phase C is introduced into the combination of phases A and B. In a
next step, phase D is dissolved and stirred into combined phases A, B and C. The
mixture is homogenized and stirred for 15 min.
In a further preferred embodiment, a cosmetic compaosition comprises a daily care
body spray formulation, which may confain, for example, the following ingredients in
% in accordance with the Interational Nomenclature of Cosmetic Ingredients, INCI:
A 3.0  ethylhexyl methoxycinnamate

2.0 diethylamino hydroxybenzoyl hexyl benzoate

1.0 polyquaternium-44

3.0 propylene glycol

2.0 panthenol, propylene glycol

1.0  cyclopentasiloxane, cyclohexasiloxane

10.0 ociyldodecancl

0.5 PVP

10.0 caprylic/capric triglyceride

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

84/143



31-May-2012 03:532 FM WATEEMARK 61398196010

31 May 2012

2012203217

3.0
3.0
1.0
0.3
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59.2

80

C12-15 alkyl benzoate
glycerol

tocopheryl acstate
bisabolocl

Lacfobacillus spec,
alcohol

The componenis of phase A are weighed out and dissolved until clearmess.

In a further preferred embodiment, a cosmetic composition comprises a skin gel,

which may contain, for example, the following ingredients in % in accordance with the
International Nomenclature of Cosmetic Ingredients, INCI:

36
15.0
0.1
0.5
g.s.
B 3.0
0.6
1.0
75.4
C 0.8

PEG-40 hydrogenated castor oil
alcohol

bisabolol

tocopheryl acetate

perfume oil

panthenol

carbomer

Lactobacillus spec.

aqua dem,

triethanolamine

Initially, phase A is dissolved until clearmness. Phase B is macerated and

subsequently neutralized with phase C. In a next step, phase A is stirred into the

homogenized phase B and the mixture is homogenized.

In yet a further preferred embodiment, a cosmetic composition comprises an after

shave lotion, which may contain, for example, the following ingredients in % In

accordance with the Intemational Nomenclature of Cosmetic Ingredients, INCI:

A 10.0
5.0
1.0
0.1
0.3

B 15.0
1.0

cetearyl ethylhexanoate

tocopheryl acetate

bisabolol

perfume oil

acrylates/c10-30 alkyl acrylate crosspolymer
alcehol

panthenol
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3.0 glycerol

1.0  Lactobacillus spec.

0.1 triethanolamine

63.5 aquadem.
The component of phase A are mixed. In a next step, phase B is dissolved and
introduced into phase A and subsequently homogenized.

The present invention also relates to the use of a mieroorganism according to the
invention or of a derivative, mutant or inactive form thereof as described hetein
above for the preparation of a pharmaceutical composition for preventing or treating
dermatitis, preferably atopic dermatitis, psocriasis, poison-ivy dermatitis, eczema

herpeticum, kerion or scabies.

in another aspect the present invention relates to a method for the production of a
composition comprising the step of formulating a microorganism of the invention or a
derivative or mutant therecf or an inactive form as described herein above with a

cosmetically and/or pharmaceutically carrier or excipient.

The present invention furthermore relates to a method of preveniing or treating
dermatitis, preferably atopic dermatitis, psoriasis, poison-ivy dermatitis, eczema
herpeticum, kerion or scabies comprising the step of administering to a patient in
need thereof a prophylactically or therapeutically effective amount of a composition
according to the invention.

it is to be understood that this invention is not limited to the particular methodology,
protocols, bacteria, vectors, and reagents etc. described herein as these may vary. It
is also to be understood that the terminology used herein is for the purpose of
describing particular embodiments cnly, and is not intended to limit the scope of the
present invention which will be limited only by the appended claims. Unless defined
otherwise, all technical and scientific terms used herein have the same meanings as

commonly understood by one of ordinary skill in the art.
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Preferably, the terms used herein are defined as described in “A multilingual glossary
of biotechnological terms: (IUPAC Recommendations)”, Leuenberger, H.G.W, Nagel,
B. and K&lbl, H. eds. (1995), Helvetica Chimica Acta, CH-4010 Basel, Switzerland).

Throughout this specification and the claims which follow, unless the context requires

otherwise, the word “comprise”, and wvariations such as “comprises” and
“comprising”, will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any cther integer or step or group
of integer or step.

Several documents are cited throughout the text of this specification. Each of the
documents cited herein (including all patents, patent applications, scientific
publications, manufacturer’s specifications, instructions, etc.), whether supra or infra,
are hereby incorporated by reference in their entirety. Nothing herein is to be
construed as an admission that the invention is not entifled fo antedate such
disclosure by virtue of prior invention.

It must be noted that as used herein and in the appended claims, the singular forms
“a’, "an”, and "the”, include plural referents unless the context clearly indicates
otherwise. Thus, for example, reference to “a reagent” includes one or more of such
different reagents, and reference to “the method” includes reference to equivalent
steps and methods known to those of ordinary skill in the art that could be modified
or substituted for the methods described herein.

The first aspect of the invention is illustrated by Figures 1 to 4 as described in the
following:

Figure 1 shows the growth stimulation of Staphylococcus epidermidis in an in-vifro-
hole/well plate assay (Example 1). The formation of a black ring around the well
indicates growth stimulation of the indicator strain Staphylococcus epidermidis.

Microscopically an increased number of colonies can be observed.

Figure 2 shows stimulation of Staphylococcus epidermidis on the skin by lactobagilli.
Shown are agar plates with the indicator strain Staphylococcus epidermidis and a
lactobacillus strain that both have been applied to the skin. The upper skin layer has

been transferred fo an agar plate using an adhesive tape. By this the indicator sfrain
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has been transferred to the agar plate. The conirol plate does not contain the
Lactobacillus strain.

Figure 3 shows the lack of stimulation of Staphylococcus aureus on the skin by
lactobacilli. Shown are agar plates with the indicator strain Staphylococcus aureus
and a lactobacillus strain that both have been applied to the skin. The upper skin
layer has been transferred to an agar plate using an adhesive tape. By this the
indicator strain has been transferred {o the agar plate. The control plate does not

contain the facfobacilius strain.

Figure 4 shows the lack of stimulation of Staphylococcus aureus in an in-vitro-
hole/well plate assay (Example 4). No formation of a black ring with increased cell
density around the well can be observed. This indicates that the indicator strain is not
stimulated by the lactobacillus.

The second aspect of the invention is illustrated by Figures 5 to 11 as described in
the following: -

Figure 5 shows the growth inhibition of Staphylococcus aureus in an in vitro hole/well
plate assay (Example 5). The formation of a clear ring around the well indicates
growth inhibition of the indicator strain Staphylococcus aureus.

Figure 6 shows growth inhibition of Sfaphylococcus aureus in an in vitro liquid assay
(Exampie 6). Shown is the degree of inhibition which was quantified by counting the
colony forming units of the indicator strain Staphylococcus aureus in comparison to a

control without lactic acid bacteria.

Figure 7 shows the lack of growth inhibition of Staphylococcus epidermidis in an in
vitro liquid assay (Example 7). Shown is the degree of inhibition which was quantified
by counting the colony forming uniis of the indicater strain Staphylococcus
epidermidis in comparison to a confrol without lactic acid bacteria.
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Figure 8 shows the lack of growth inhibition of Micrococcus luteus in an in an in vitro
liquid assay (Example 10). Shown is the degree of inhibition which was quantified by
counting the colony forming units of the indicator strain Micrococeus futeus in
comparison to a control without factic acid bacteria.

Figure 9 shows the lack of growth inhibition of Escherichia cofi in an in an in vitro
liquid assay (Example 11). Shown is the degree of inhibition which was quantified by
counting the colony forming units of the indicator strain Escherichia cofi in
comparison o a control without lactic acid bacteria.

Figure 10 shows the degree of growth inhibition of Staphylococcus aureus in an in
vifro hole plate assay in comparison to bacitracin and erythromycin (Example 12).
Bacitracin and erythromycin have been filled in precutted holes at different
concenfrations and the growth of Staphylococcus aureus has been observed. The
corresponding calibration curves are shown in Figure 10A. The growth inhibition of S.
aureus by a defined number of precultured Lactobacillus cells (DSM 18006) is shown
in Figurs 10B

Figure 11 shows the protease stability of Lactobacillus inhibitory substances
(Example 13). Antimicrobial activity of Lactobacillus DSM 18006 has been
characterized concerning the digestability by proteinase K, chymofrypsin, trypsin and
protease from Streptomyces griseus.
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The first aspect of the invention is illustrated by the fallowing Examples 1 to 4:

Example 1

Growth stimuiation of S. epidermidis in an in-vitro- hole plate assay

Specific lactic acid bacteria have been identified that are able to stimulate the growth
of Staphylococcus epidermidis on agar plates in an in-vitro- hole plate assay. These
lactic acid bacteria are described herein. To test this effect, precultured lactic acid
bacteria have been filled into pre-cutted holes and a growth stimulation of the
Indicator strain S. epidermnidis has been observed. To advance the visual effect of
growth stimulation Tellurite has been used, Tellurite specifically stains staphylococci.
Stimulance was defined as the formation of a black ring around the hole the lactic
acid bacterium was pipetted in and an increase of the colony count. Data are shown

in Figure 1.

Cultivation and preparation of lactobacilli:

L actic acid bacteria were cultivated from a -80°C freezing culture in 1 ml MRS broth
in Eppendorf tubes. The tubes were closed and cultivated for 2 days at 37°C. 10 pi of
this preculture were transferred to the main culture consisting of 7 ml MRS broth in
Falcon tubes. The culture was incubated for two days. After cultivation cells were
harvested by centrifugation (15 min, 4000 x g). The cell pellet was washed two times
with K/Na-buffer (1 ml each). The cells were resuspended in 200 pl K/Na buffer.

Cultivation and preparation of the indicator strain:

The indicator strain was Staphylococcus epidermidis {DSM20044). 20 mi BHI broth in
a shaking glass flask were inoculated with 15 pl of a 24 h preculiure. The indicator
strain was cultivated for 24 h at 37°C. An aliquot was diluted to an optical density
ODsgsam of 0.025 — 0.05 in BHi-broth and 800 pl were spread on indicator plates
(BHI/Tellurite). The agar was stamped using a cork borer. The holes were filled with
the pre cuitured lactic acid bacteria.

Media and buffer:
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BHI-Agar Difco Agar 1.8%; 20 mi per plate
BHI-Medium Difco
BHI/Tellurite-Agar like BHI-Agar, after cooling to 50°C 1 ml of a sterile

fitered 1% potassium-Tellurite solution are
transferred to 100 ml BHI-Medium; 20 ml per plate

MRS-broth Difco, 150 pliwell
K/Na-buffer Kuster Thiel, pH 7.0, autoclaved
- 0.066 M NazHPQ4 x 2H,C 61.2 mil
- 0.066 M KH2PO, 38.8 ml
Example 2

Growth stimulation of Staphylococcus epidermidis in an in-situ- skin assay

Probiotic lactic acid bacteria have been identified that are able to stimulate the
growth of Sfaphylococcus epidermidis directly on the skin.

A culture of Staphylococcus epidermidis was diluted and directly applied to the skin
and air dried. Afterwards an aliquot of the lactic acid bacterium was applied punctual
on this skin area, The indicator strain Staphylococcus epidermidis can be stimulated
directly on the skin by the lactic acid bacterium. After incubation the staphylococci
were transferred from the skin to an agar plate using an adhesive tape. The agar
plate was incubated at 37°C. An increased coiony count indicates a growth
stimulation of the indicator strain on the skin (Figure 2). The lactobacilli strains of the
present invention, in particular those deposited with the DSMZ exhibited growth
stimulation of the indicator strain as described herein.

Cultivation and preparation of lactobacilli:

Lactic acid bacteria were culiivated from a -80°C freezing culture in 1 ml MRS broth
in Eppendorf tubes. The tubes were closed and cultivated for 2 days at 37°C. 10 yl of
this preculture were transferred to the main culture consisting of 7 ml MRS broth in
Falcon tubes. The culture was incubated for two days. After cultivation cells were
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harvested by centrifugation {15 min, 4000 x g). The cell pellet was washed two times
with K/Na-buffer {1 ml each). The cells were resuspended in 200 pi K/Na buffer.

Cultivation and preparation of the indicator strain:

The indicator strain was Staphylococcus epidermidis (DSM20044). 20 ml BHI broth in
a shaking glass flask were inoculated with 15 pl of a 24 h preculture. The indicator
strain was cultivated for 24 h at 37°C. An aliquot was diluted to an optical density
ODsosnm of 0.025 — 0.05 in BHI-broth. This solution was diluted again (1:100).

Media and buffer:

BHI-Agar Difco Agar 1.8%; 20 mi per plate
BHI-Medium Difco
MRS-broth Difco, 150 pl/well
K/Na-buffer Kister Thiel, pH 7.0, auteclaved
- 0.066 M NazHPO4 x 2H,0 61.2 ml
- 0.066 M KHzPQO4 38.8 ml

Application of S. epidermidis on the forearm:
400 pl of a 1:100 dilution of the prepared indicator strain Staphyfococcus epidermidis
was spread evenly on a defined skin area (10 cm x 3 cm) and air dried.

Application of lactobacilli on the S. epidermidis inoculated skin area:
10 pl of prepared lactobacilli were punctually applied to the S, epidermidis pre-
inoculated skin area, The arm was incubated for two hours in & normal environment.

Reisolation of microorganisms from the skin:

After 2 h the four upper skin layers were transferred to a BHI-agar plate using
adhesive tape stripes. By this the isolated skin bacteria were transferred to the agar
plate. The agar plates were incubated for 24 h at 37°C.
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Example 3

No growth stimulation of Staphyloceccus aureus in an in-situ- skin assay

Using this assay it is possible to check whether unwanted bacteria of the. transient,
pathegenic micrebial flora are not stimulated by lactic acid bacteria that are able to
stimulate bacteria of the protecting resident skin microbial flora.

For this purpose the indicator strain Staphylococeus aureus was highly diluted and
appfied to the skin in the same manner as Staphylococcus epidermidis (see Example
2). Again the stimulating activity of lactic acid bacteria was tested. A stimulation of
Staphylococeus aureus by the described lactic acid bacteria could not be observed.
The lactobacilli strains of the present invention, in particufar those deposited with the
DSMZ, did not show stimulation of Staphylococcus aureus. Data are presented in
Figure 3.

Cultivation and preparation of lactobacilli

Lactic acid bacteria were cultivated from a -80°C freezing culture in 1 m{ MRS broth
in Eppendorf tubes. The tubes were closed and cultivated for 2 days at 37°C. 10 pl of
this preculiure were transferred to the main culture consisting of 7 ml MRS broth in
Falcon tubes. The culture was incubated for two days. After culiivation cells were
harvested by centrifugation (15 min, 4000 x g). The cell pellet was washed fwo times
with K/Na-buffer (1 ml each). The cells were resuspended in 200 pl K/Na buffer.

Cultivation and preparation of the indicator strain:

The indicator strain was Staphylococcus aureus (DSM346). 20 mi BHI broth in a
shaking glass flask were inoculated with 15 i of a 24 h preculture. The indicator
strain was cultivated for 24 h at 37°C. An aliquot was diluted to an optical density
ODsgsnm of 0.025 — 0.05 in BHI-broth. This solution was diluted again (1;100).

Media and buffer;

BHI-Agar Difco Agar 1.8%; 20 mi per plate
BHI-Medium Difco
MRS-broth Difco, 150 pl/well
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K/Na-buffer Kister Thiel, pH 7.0, autoclaved
- 0.066 M NaHPQC.4 x 2H0 61.2ml
- 0.066 M KH2PO4 38.8 mi

Application of Staphylococcus aursus on the forearm:
400 pl of & 1:100 dilution of the prepared indicator strain Staphylococcus aureus was
spread evenly on a defined skin area (10 cm x 3 cm) and air dried.

Application of lactobacilli on the S. aureus inoculated skin area:
10 ! of prepared lactobacilli were punctually applied to the S. aureus pre-inoculated
skin area. The arm was incubated for two hours in a normal environment.

Reisolation of microorganisms from the skin:

After 2 h the four upper skin layers were transferred to a BHi-agar plate using
adhesive tape stripes. By this the isclated skin bacteria were transferred to the agar
plate. The agar plates were incubated for 24 h at 37°C. The data are shown in Figure
3.

Example 4

No growth stimulation of 5. aureus in an in-vitro- hole plate assay

Specific lactic acid bacteria have been identified that are able to stimulate the growth
of Staphylococous epidermidis on agar plates in an in-vitro- hole plate assay but not
the representative of the transient microbial skin flora Staphylococcus aureus. To
test this effect, precultured lacltic acid bacteria that are able to stimulate
Staphylococcus epidermidis have been filled info pre-cutied holes and absence of
growth sfimulation of the indictator strain S. aureus has been observed. To advance
the visual effect of growth stimulation tellurite has been used. Tellurite specifically
stains staphylococci. Stimulance was defined as the formation of a black ring around
the hole containing the lactic acid bacterium and an increase of the colony count.
The lactobacilli strains of the present invention, in particular those deposited with the

DSMZ did not show stimulation of Stapfiylococcus aureus. Data are shown in Figure
4,
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Cultivation and preparation of lactobacilli:

Lactic acid bacteria were cultivated from a -80°C freezing culture in 1 ml MRS broth
in Eppendorf tubes. The tubes were closed and cultivated for 2 days at 37°C. 10 i of
this preculture were transferred to the main culture consisting of 7 ml MRS broth in
Falcon tubes. The culture was incubated for two days. Afier cultivation cells were
harvested by centrifugation (15 min, 4000 x g). The cell pellet was washed two times
with K/Na-buffer (1 m| each). Cells were resuspended in 200 pl K/Na buffer.

Cultivation and preparation of the indicator strain:

The indicator strain was Sfaphylococcus aureus (DSM346). 20 ml BHI broth in a
shaking glass flask were incculated with 15 ! of a 24 h preculturs. The indicator
strain was cultivated for 24 h at 37°C. An aliquot was diluted to an optical density
ODsgsnm of 0.025 — 0.05 in BHI-broth and 800 i were spread on indicator plates
(BHI/Tellurite). The agar was stamped using a cork borer. The holes were filled with
the pre cultured lactic acid bacteria.

Media and buffer:

BHI-Agar Difco Agar 1.8%; 20 ml per plate
BHI-Medium Difco
BHI/Tellurite-Agar like BHI-Agar, after cooling to 50°C 1 mi of a filter

sterilized 1 % potassium-Tellurite solution are
transferred t© 100 ml BHI-Medium; 20 ml are
distributed per plate

MRS-broth Difco, 160 pliwell

K/Na-buffer Kuster Thiel, pH 7,0, autoclaved
- 0.066 M Na;HPO4 x 2H:O 61.2ml
- 0.066 M KHzPO4 38.8 ml
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The secaond aspect of the invention is iHustrated by the following Examples 5 to 13:

Example 5

Growth inhibition of S, aureus in an in vitro hole plate assay

Specific lactic acid bacteria have been identified, that are able to specifically inhibit
the growth of Staphylococcus aureus on agar plates in an in vitro hole plate assay.
To test this effect, pre cultured lactic acid bacteria have been filled into pre-cutied
holes and a growth inhibition of the indicator strain S. aureus has been observed.
Data are shown in Figure 5.

Cultivation and preparation of lactobacilli:

Lactic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006) from a -80°C freezing
culture in 1 ml MRS broth in eppendorf tubes. Tubes were closed and culiivated for 2
days at 37°C. 10 pl of this pre culture was transferred to the main culture consisting
of 7 ml MRS broth in falcon tubes. The culture was incubated for 2 days. After
cultivation cells were harvested by centrifugation (15 min, 4000 x g). The cell pellet
was washed two times with K/Na-buffer (each 1 ml). Cells were resuspended in 200
Hl K/Na buffer.

Cultivation and preparation of the indicator strain:

The indicator strain was Staphylococcus aureus (DSM346). 20 ml BHI broth in &
shaking glass flask were inoculated with 15 i of a 24 h pre culture. The indicator
strain was cultivated for 24 h at 37°C. An aliquot was diluted to an optical density
ODsgsam of 0.025 — 0.05 in BHI-broth and 800 ul spread on indicator plates (BH!). The
agar was stamped using a cork borer. The holes were filled with 5 ul or 10 pl of the
pre cultured lactic acid bacteria.

Media and buffer:

BHI-Agar Difco Agar 1.8%; 20 mi per plate
BHI-Medium Difeo
MRS-broth Difeo
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K/Na-buffer according to Kister Thiel, pH 7.0, autoclaved
- 0.066 M NazHPO, x 2H0 61.2mi
- 0.068 M KH.PO4 38.8 mi
Example 6

Growth inhibition of S. aureus in an in vitro liquid assay

Specific lactic acid bacteria have been identified, that are able to specifically inhibit
the growth of Staphylococcus aureus in liquid medium in an in vitro liquid assay. To
test this effect, pre cultured lactic acid bacteria have been co-incubated with the
indictator sirain S, aureus in liquid cultivation medium, optimized for the growth of
Staphylococei. The degree of inhibition was quantified by counting the colony forming
units of the indicator strain in comparison to the control without lactic acid bacteria.
Data are shown in Figure 6.

Cultivation and preparation of lactobacilli:

Lactic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006) from a -80°C freezing
culture in 1 mi MRS broth in eppendorf tubes. Tubes was closed and culfivated for 2
days at 37°C. 10 pl of this pre culture was transferred to the main culture consisting
of 7 ml MRS broth in falcon fubes. The culiure was incubated for 2 days. After
cultivation cells were harvested by centrifugation (15 min, 4000 x g). The cell pellet
was washed two times with K/Na-buffer (each 1 ml). Cells were resuspended in 200
Hl KfNa buffer with 250 mM glycerol and incubated for 17 h.

Cultivation and preparation of the indicator strain;

The indicator strain was Staphylococcus aureus (DSM346). 10 mi BHI broth in a
shaking glass flask were inoculated with 15 I of a freezing culture for a 24 h pre
culture. The culture was diluted with fresh BHI broth to a cell concentration of 2.5 x

10% cells/mi.

Liquid inhibition assay
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For the liquid assay 5 pl of the freshly prepared lactic acid bacteria (out of 200 pl) and
10 pl of the pre cultured indicator strain S. aureus were inoculated for a co-cultivation
in 10 mi of BHI broth. The culture was incubated for 7 h. Afterwards 100 yl of a
1:10000 dilution was spread on a BHI agar plate for quantification of the colony
forming units. The plate was incubated for 24 h hours and the colony forming units

were counted.

Media and buffer:

BHI-Agar Difco Agar 1,8%; 20 ml per plate
BHI-Medium Difco
MRS-broth Difco
K/Na-buffer according to Kister Thiel, pH 7.0, autoclaved
- 0.066 M NaHPO4 x 2H.0 61.2 mi
- 0.066 M KH,PO4 38.8 ml
Example 7

No growth inhibition of Staphylococcus epidermidis an in vitro liquid assay

Using this assay it was possible to check whether selected lactic acid bacteria that
were able to inhibit the growth of the pathogenic microorganism Staphylococeus
aureus did not inhibit the major member of the commensal micro flora of the skin,
Staphylococcus epidermidis in an in vitro liquid assay.

To test this effect, pre culiured lactic acid bacteria have been co-incubated with the
indicator strain in a liquid culture. The degree of inhibition was quantified by counting
the colony forming units of both indicator strains in comparison to the control without

lactic acid bacteria. Data are shown in Figure 7.

Cultivation and preparation of lactobacilli:

L actic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006) from a -80°C freezing
cuilture in 1 ml MRS broth in eppendorf tubes. Tubes were closed and cultivated for 2
days at 37°C. 10 !l of this pre cuiture was transferred to the main culture consisting
of 7 ml MRS broth in falcon tubes. The culture was incubated for 2 days. After
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cultivation cells were harvested by centrifugation (15 min, 4000 x g). The cell pellet
was washed two times with K/Na-buffer (each 1 ml). Cells were resuspended in 200
ul K/Na buffer with 250 mM glycero! and incubated for 17 h.

Cultivation and preparation of the indicator strain:
The indicator strain was Staphylococcus epidermidis (DSM20044). 20 mi BHI broth in

a shaking glass flask was inoculated with 15 pl of a freezing culture for a 24 h pre
culture.

Liquid inhibition assay

For the liquid assay § pl of the freshly prepared lactic acid bacteria (out of 200 W) and
10 pl of the pre cultured indicator strain S. epidermidis were inoculated for a co-
cultivation in 10 m! of BHI broth. The culfure was incubated for 7 h. Afterwards 100 pl
of a 1:10000 dilution was spread on a BHI agar plate for quantification of the colony
forming units. The plate was incubated for 24 h hours and the colony forming units
were counted.

Media and buffer:

BHI-Agar Difco Agar 1.8%; 20 mi per plate
BHI-Medium Difco
MRS-broth Difco
K/Na-buffer according 1o Klster Thiel, pH 7.0, autoclaved
- 0.066 M Na,HPO4 x 2H,0 61.2 ml
- 0.066 M KHPO4 38.8ml
Example 8

Growth inhibition of Staphylococcus aureus in an in situ skin assay

Lactic acid bacleria have been ideniified that are able to inhibit the growth of S.
aureus directly on the skin.

To test this effect, a culture of Staphylococcus aureus was diluted and directly
applied to the skin and air dried. Afterwards an aliquot of the lactic acid bacterium
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was applied on this skin area. Thus the indicator strain Staphylococcus aureus was
inhibited directly on the skin by the lactic acid bacterium. After incubation the
staphylococci were transferred from the skin to an agar plate using in an adhesive
tape. The agar plate was incubated at 37°C. A decreased colony count in
comparison to the control without lactic acid bacteria indicates a growth inhibition of

the indicator strain on the skin.

Cultivation and preparation of lactobacilli:

Lactic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006} from a -80°C freezing
culture in 1 mi MRS broth in eppendorf tubes. Tubes were closed and cultivated for 2
days at 37°C. 10 pl of this pre culture were transferred to the main culture consisting
of 7 m! MRS broth in falcon tubses. The cuiture was incubated for 2 days. After
cultivation cells were harvested by centrifugation (15 min, 4000 x g). The cell pellet
was washed two times with K/Na-buffer (each 1 ml). Cells are resuspended in 200
KfNa buffer.

Cultivation and preparation of the indicator strain:

The indicator strain was Staphylococcus aureus (DSM346). 20 mi BHI broth in a
shaking glass flask were inoculated with 15 ul of a 24 h pre culture. The indicator
strain was cultivated for 24 h at 37°C.

Media and buffer:

BHI-Agar Difco Agar 1.8%; 20 mi per plate
BHI-Medium Difco
MRS-broth Difco
K/Na-buffer Kiister Thiel, pH 7,0, autoclaved
-0.066 M NayHPOQO4 x 2H;0 61.2 mi
- 0.066 M KH:PO4 38.8mi

Application of S. aureus on the forearm:
400 pl of an 1:100 dilution of the prepared indicator strain Staphylococcus aureus
was spread consistently on a defined skin area (10 cm x 3 cm) and air dried.
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Application of tactobacilli on the S. aureus inoculated skin area:
10 pl of prepared lactobacilli was applied to the S. aureus pre-inoculated skin area.
The arm was incubated for six hours in a normal environment.

Reisolation of microorganisms from the skin:

After 6 h the four upper skin layers were transferred fo a BHl-agar plate using
adhesive tape stripes. Thus the isolated skin bacteria were transferred to the agar
plate. Agar plates were incubated for 24 h at 37°C.

Example 9

No growth inhibition of Staphylococcus epidermidis in an in situ skin assay

Lactic acid bacteria have been identified that inhibit the growth of Staphylococcus
aureus, while the growth of Staphylococcus epidermidis is not affected directly on the
skin.

Using this assay it was possible to check if the commensal microorganism
Staphylococcus epidermidis of the healthy normal skin flora was not inhibited by
tactic acid bacteria that are able to inhibit Staphylococcus aureus.

Therefore the indicator strain Staphyfococcus epidermidis was applied highly diluted
to the skin in the same manner as Staphylococcus aureus. Again the inhibiting
activity of lactic acid bacteria was tested. An inhibition of Staphylococcus epidermnidis
has not been observed with the described lactic acid bacteria.

Cultivation and preparation of lactobacilli:

Lactic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006) from a -80°C freezing
culture in 1 ml MRS broth in eppendorf tubes. Tubes were closed and cultivated for 2
days at 37°C. 10 pl of this pre culture was fransferred to the main culture consisting
of 7 ml MRS broth in falcon tubes. The culture was incubated for 2 days. After
cultivation cells were harvested by centrifugation (15 min, 4000 x g). The cell pellet
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was washed two times with K/Na-buffer (each 1 ml). Cells were resuspended in 200
ul K/Na buffer.

Cultivation and preparation of the indicator strain:

The indicator strain was Staphylococcus epidermidis (DSM20044). 20 mi BHI broth in
a shaking glass flask were inoculated with 15 pl of a 24 h pre culture. The indicator
strain was cultivated for 24 h at 37°C.

Media and buffer:

BHI-Agar Difco Agar 1.8%; 20 ml per plate
BHl-Medium Difco
MRS-broth Difco
K/Na-buifer Kuster Thiel, pH 7.0, autoclaved
- 0.066 M NaxHPO4 x 2H0 61.2 m|
- 0.086 M KHzPQOy4 38.8 mi

Application of Staphylococcus epidermidis on the forearm:
400 pl of a 1:100 dilution of the prepared indicator strain Staphylococcus epidermidis
was spread consistently on a defined skin area (10 cm x 3 cm) and air dried.

Application of lactobacilli on the S. epidermidis incculated skin area:
10 ul of prepared lactobacilli were applied to the S. epidermidis pre-inoculated skin
area. The arm was incubated for six hours in a normal envirenment.

Reisolation of microorganisms from the skin:

After 6 h the four upper skin layers was transferred to a BHI-agar plate using
adhesive tape stripes. Thus the isolated skin bacteria are transferred to the agar
plate. Agar plates are incubated for 24 h at 37°C.
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Example 10
No growth inhibition of Micrococcus luteus in the in-vitro- liquid assay

The selected lactic acid bacteria that are able to inhibit the growth of the pathogenic
microorganism Staphylococcus aureus do not inhibit the relevant member of the
commensal micro flora of the skin, Micrococcus luteus in an in vitro liquid assay.

To test this effect, pre cultured lactic acid bacteria have been co-incubated with ihe
indictator strain in a liquid culture. The degree of inhibition was quantified by counting
the colony forming units of both indicator strains in comparison to the control without
lactic acid bacteria. Data are shown in Figure 8.

Cultivation and preparation of lactobacilli:

Lactic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006 and OB-LB-5a16; DSM
18007) from a -80°C freezing culture in 1 m! MRS broth in eppendorf tubes. Tubes
were closed and cullivated for 2 days at 37°C. 10 pl of this pre culiure was
transferred to the main culture consisting of 7 ml MRS broth in falcon tubes. The
culture was incubated for 2 days. After cultivation cells were harvested by
centrifugation (15 min, 4000 x g). The cell pellet was washed two times with K/Na-
buffer (each 1 ml). Cells were resuspended in 200 yl K/Na buffer with 250 mM
gtycerol and incubated for 17 h.

Cuitivaticn and preparation of the indicator strain:
The indicator strain was Micrococeus lufeus. 20 mi BHI broth in a shaking glass flask
was inoculated with 15 i of a freezing culture for a 24 h pre cutture.

Liquid inhibition assay:

For the liquid assay 5 pl of the freshly prepared lactic acid bacteria (out of 200 pl) and
10 yl of the pre cultured indicator strain M. Jufeus were inoculated for a co-cultivation
in 10 ml of BHI broth. The culture was incubated for 7 h. Afterwards 100 pl of a
1:1000 dilution was spread on a BHI agar plate for quantification of the colony
forming units. The plate was incubated for 24 h and the colony forming units were

counted,
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Media and buffer:
BHI-Agar Difco Agar 1.8%; 20 ml per plate
BHI-Medium Difco
MRS-broth Difco
K/Na-buffer according to Kaster Thiel, pH 7.0, autoclaved
- 0.066 M NaxHPO4 x 2H,0 61.2ml
- 0.066 M KHxPO4 38.8 ml
Example 11

No growth inhibition of Escherichia coli in the in-vitro- liquid assay

The selected lactic acid bacteria that are able {o inhibit the growth of the pathogenic
microorganism Staphylococcus aureus do not inhibit other human relevant
microorganisms, e.g Escherichia colf in an in vitro liquid assay.

To test this effect, pre cultured lactic acid bacteria have been co-incubated with th\e
indicator strain in liquid culture. The degree of inhibition was quantified by counting
the colony forming units of both indicator strains in comparison to the control without

lactic acid bacteria. Data are shown in Figure 9.

Cultivation and preparation of lactobacilii:

Lactic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006 and OB-LB-Sa16; DSM
18007) from a -80°C freezing culture in 1 ml MRS broth in eppendorf tubes. Tubes
were closed and cultivated for 2 days at 37°C. 10 ul of this pre culture was
transferred to the main culture consisting of 7 ml MRS broth in falcon tubes. The
culture was incubated for 2 days. After culiivation cells were harvested by
centrifugation (15 min, 4000 x g). The cell pellet was washed two times with K/Na-
buffer (each 1 mi). Cells were resuspended in 200 pl K/Na buffer with 250 mM
glycerol and incubated for 17 h.

Cultivation and preparation of the indicator strain:
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The indicator strain was Escherichia cofi. 20 ml BHI broth in a shaking glass flask
was inoculated with 15 pl of a freezing cuilture for a 24 h pre culture.

Liquid inhibition assay:

For the liquid assay 5 pi of the freshly prepared lactic acid bacteria (out of 200 pl) and
10 yl of the pre cultured indicator strain E. coli were inoculated for a co-cultivation in
10 ml of BH! broth. The culture was incubated for 7 h. Afterwards 100 ul of a 1:1000
dilution was spread on a BHI agar plate for quantification of the colony forming units.
The plate was incubated for 24 h and the colony forming units were counted.

Media and buffer;

BHI-Agar Difco Agar 1.8%; 20 ml per plate
BHI-Medium Difco
MRS-broth : Difco
K/Na-bufter according o Kister Thiel, pH 7.0, autoclaved
- 0.086 M NazHPQ, x 2H,0 61.2 ml
- 0.066 M KH2PO4 38.8 ml
Example 12

Degree of growth inhibition of S. aureus in an in-vitro- hole plate assay in

comparison to bacitracin and erythromycin

Specific lactic acid bacteria have been identified, that are able to specifically inhibit
the growth of Staphylococcus aureus on agar plates in an in-vitro- hole plate assay.
This effect has been compared to commercial antibiotic cream preparations of
bacitracin and erythromycin. To compare this effect, both antibiotics have been filled
into pre-cutted holes at different concentrations and a growth inhibition of the
indictator strain S. aureus has been observed {calibration curves in Figure 10A). The
diameter of the inhibition zones has been measured and the area of inhibition has
been calculated thereof. Afterwards this area has been comrelated to the growth
inhibition of S. aureus by defined numbers of precultured {.acfobacillus cells of strain
0OB-LB-Sa3 (DSM 18006) (see Figure 10B).
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Cultivation and preparation of lactobacilli:

Lactic acid bacteria were cultivated {OB-LB-Sa3; DSM 18006) from a -80°C freezing
culture in 1 ml MRS broth in eppendorf tubes. Tubes were closed and cultivated for 2
days at 37°C. 10 pi of this pre culture was transferred to the main culture consisting
of 7 ml MRS broth in falcon tubes. The culture was incubated for 2 days. After
cullivation cells were harvested by centrifugation (15 min, 4000 x g). The cell pellet
was washed two times with K/Na-buffer (each 1 ml). Cells were resuspended in 200
pt KiNa buffer.

Cuitivation and preparation of the indicator strain:

The indicator strain was Staphylococcus aureus {DSM346). 20 ml BHI broth in a
shaking glass flask were inoculated with 15 pl of a 24 h pre culture. The indicator
strain was cultivated for 24 h at 37°C. An aliquot was diluted to an optical density
ODsgsam of 0.025 — 0.05 in BHI-broth and 800 pl spread en indicator plates (BHl). The
agar was stamped using a cork borer. The holes were filled with 5 pl or 10 pl of the
pre cultured lactic acid bacteria or comesponding volumes of commercial antibictic

preparations.

Media and buffer:

BHI-Agar ' Difco Agar 1.8%; 20 m! per plate
BHI-Medium Difco
MRS-broth Difco
K/Na-buffer according to Kister Thiel, pH 7.0, autoclaved
- 0.066 M NazHPO4 x 2H.0 61.2ml
- 0.066 M KH2PQOq4 38.8 ml
Example 13

Protease stability of Lactobacillus inhibitory substance

Specific lactic acid bacteria have been identified, that are able to specifically inhibit
the growth of Staphyfococcus aureus on agar plates in an in-vifro- hole plate assay.
The antimicrobial activity of selected lactobacilli has been characterized conceming
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digestibility by proteinase K, proteas from Streptomyces griseus, chymotrypsin and
trypsin. Cell free preparations of Lactebacillus supernatants have been prepared and
incubated with different proteases for 1 h at 37°C. Afterwards these preparations
have been tested for their ability to inhibit the growth of the indicator strain S, aureus.
The diameter of the inhibition zones has been measured and the area of inhibition
has been calculated thereof (see Figure 11),

Cultivation and preparation of lactobadilli;

Lactic acid bacteria were cultivated (OB-LB-Sa3; DSM 18006) from a -80°C freezing
culture in 7 ml MRS broth in falcon tubes. Tubes were closed and cultivated for 2
days at 37°C. 7 ml of this pre culture was transferred to the main culfure consisting of
40 ml MRS broth in flasks. The culture was incubated for 2 days. After cultivation

~ cells were harvested by centrifugation (15 min, 4000 x g}. The cell peliet was washed

two times with K/Na-buffer {(each 2 ml). Cells were resuspended in 10 ml BHI medium
and incubated for 6 h at 37°C. Cells were harvested by centrifugation (15 min, 4000 x
g} and the supernatant was used for protease incubation. In detail, 150 ul of the
supernatant was incubated with 15 pl of a 10 mg/ml protease solution at 37°C.

Cultivation and preparation of the indicator strain:

The indicator strain was Staphylococcus aureus (DSM346). 20 mi BHI broth in a
shaking glass flask were inoculated with 15 pl of a 24 h pre cullure. The indicator
sirain was cultivated for 24 h at 37°C. An aliquot was diluted to an optical density
ODsgsrm of 0.025 — 0.05 in BHI-broth and 800C pl spread on indicator plates (BHI). The
agar was stamped using a cork borer. The holes were filled with 5 pl or 10 pl of the
pre cultured cells and was incubated with 15 pl of a 10 mg/ml protease solution at
37°C for 1 h. Afterwards 5 pl or 10 pl of the protease treated lactobacillus
supematant was used for the inhibition assay

Media and buffer:

BHI-Agar Difco Agar 1.8%; 20 mi per plate
BHI-Medium Difco

MRS-broth Difco

K/Na-buffer according to Kuster Thiel, pH 7.0, autoclaved
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@\ Applicant's or agent's ’ International application No.
— file reference | {063 PCT 53
-
@\ INDICATYONS RELATING T@ DEPOSITED MICROORGANISM
%\‘ OR OTHER BfULOGICAL MATERIAL
2 (PCT Rule 13bis)
N A, The indications made below relate to the deposited microorgamism or other biological material referred jo-in the description
onpage 16 Jine 121023
~ E. TDENTIFTCATION OF DEPOSIT Further dc;.posits are identified on an additienz] sheet D
— Name of depositary institution
@\ DSMZ-DEUTSCHE SAMMLUNG VON MIKROORGANISMEN UND ZEL KULTUREN Gmbh
o)
8 Address of depositary institution (including postal code and country)
N Mascheroder Weg 1b
—_— 38124 Braunschweig
S DE
@\
Daie of deposit Acecession Number
April 18 , 2005 (18/04/2005) DSM 17247
C. ADDITIONAL INDICATIONS (feave blank if not applicable) This infermation is continued on an additional sheet D

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

E. SEPARATE FURNISHING OF INDYCATIONS (feave biank if not appiicable)

The indications listed below will be submitted to the Internationa] Bureau later (spectfy the general nature of the indications e.g., "decession
Nuriber of Deposit')

For receiving Office use only For International Bureau use only  cee—cer———y
w This sheel was received with the intemational application D This sheet was received by the International Burcau on:
Authorized officer Authorized officer
Pasche, Constantinus

Form PCT/RO/134 (Tuly1998; reprint January 2064)
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Applicant's or agent's International applieation No,
file reference | 1083 PCT S3

INPICATIONS RELATING TO BEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)
A. The indications made below relate to the depesited microorganism or other biological material referred to in the description
onpage 18 ,ne 121023
B, IDENTIFICATION OF BEPOSIT Purther deposits are identified on an additional sheet [_]

Name of depositary institution
DSMZ-DEUTSCHE SAMMLUNG VON MIKROORBGANISMEN UND ZELLKULTUREN GmbH

Address of depositary institution (inecluding postal cods and country)
Mascheroder Weg 1b

38124 Braunschweig
DE
Date of deposit Accession Number
April 18 , 2005 {18/04/2005) DSM 17248
C. APDITIONAL INDICATIONS (leave biank if not applicable} This information is coniinued on an additienal sheet EI

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States}

E, SEPARATE FURNISHING OF INDICATIONS {leave blank if not applicable)

The Indications listed below will be submifted to the International Burean later (specify the genaral nature of the indications e.g., "decession
Negnber of Deposit™)

For receiving Office use only . For International Bureay use only e
& " This sheet was received with the international appilication I:I This shest was received by the International Bureau on:
Authorized officer Authorized officer
Pasche, Constantinus

Form PCT/ROY134 (July1998; reprint Januzry 2064)
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@\ Applicant's or agent's International applicationNa.
— file reference | 1063 PCT 83
-
N INBICATIONS RELATING TO DEPOSITED MICROORGANISM
%‘s OR OTHER BIOLOGICAL MATERIAL
2 (PCT Rule 135is)
— o e
on A. The indications made below reldte to the deposited microorganism or other biological material referved to in the description
onpage 16 Jine 121023
~ B. IDENTIFICATION QF DEPOSIT Further deposits are identified on an additional sheet D
— Name of depositary institution
g DSMZ-DEUTSCHE SAMMLUNG VON MIKROORGANISMEN UND ZELLKULTUREN GmbH
N Address of depositary institution (including postal code and country)
e\ Mascheroder Weg 1b
— 38124 Braunschweig
- DE
@\
Date of deposit Accession Number
April 18 , 2005 (18/04/2005) DSM 17249
C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet D

D. DESIGNATEPR STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATYONS (leave blank if not applicable)

The indications listed below will be submitted to the International Bureau later (specify the general rature of the indications ez, "dccession

Number of Deposit™)
For receiving Office use only For International Burean use only  se—sm———
This sheet was received with the international application D This sheet was received by the Internationa! Bureau on:
Authorized officer : Authorized officer
Pasche, Constantinus

Form PCT/RO/134 (July1938; reprint Janvary 2004)
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Applicant's or agent's International application Mo,
file reference | 10683 PCT 83

INDICATIONS RELATING TO PEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

{PCT Rule 135is}

A. The indications made below relate to the deposited microorganism or other biclogical material referred (o in the description
onpage 16 Jine 121023

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet I:l

Name of depesitary institution
DSMZ-DEUTSCHE SAMMLUNG VON MIKROORGANISMEN UND ZELLKULTUREN GmbH

Address of depositary institution {including postal code and country)
Mascheroder Wag 1b

38124 Braunschwsig
DE
Date of deposit Accession Number
April 18 , 2005 (18/04/2005) DSM 17250
C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continved on an additional shest D

D. DESIGNATED STATES FOR WHICH INPICATIONS ARE MADE (if the indications are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The: indications listed below will be submiltied to the International Bureau later (specify the general nature of the indications e.g., "Accession
Number of Deposit”)

For receiving Office use only For International Bureau use ¢nly

[X This sheet was received with the international application [:[ This shect was received by the International Bureau on:

Authorized officer Authorized officer

Pasche, Constantinus

Form PCT/RO/134 (July1998; reprint Jenuary 2004)

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

114/143



31-May-2012 04:14 FM WATEEMARK 61398196010 115/143

110
AN Applicant's or agent's International applicationNo,
— file reference 1063 PCT S3
- '
N INDICATIONS RELATING FO DEPOSITED MICROORGANISM
%\ OR OTHER BIOLOGICAL MATERIAL
2 (PCT Rule 135is)
—
o) A. The indications made below relate to the deposited microorganism or other biologicel material referred to in the deseription
on page 58 ,line 30 to page 58, fine 6
~ B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet D
— Name of depesitary institution
g DSMZ-DEUTSCHE SAMMLUNG VON MIKROORGANISMEN UND ZELLKULTUREN GmbH
- . -
@\ Address of depositary institution (including postal code and counnry)
o\l Mascheroder Weg 1b
— 38124 Braunschweig
) DE
@\
Date of deposit Accession Number
February 24 , 2006 ({24/02/2008) DSM 18006
C. ADDITIONAL INPICATIONS (leave blank if not agplicabie) This informatien is continued on an additional shest D

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (¥f the indications are rot for alf designated States)

E. SEPARATE FURNISHING OF INDICATYONS (Teqve blank if not applicable)

The indications listed bglow will be submitted o the International Bureau later (specify fe ganeral nature of the indications e.g;, "Accession
Number of Deposit™

e FoOr receiving Office use only For International Bureau use only  se——
m This sheet was received with the international application D This sheet was received by the International Bureau on;
Authorized officer Authorized officer

Pasche, Constantinus

Form PCT/RD/134 (Tuly1998; reprint January 2004)
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Applicant's or agent's Tnternational application Mo,

file reference | 1063 PCT 83

INDICATIONS RELATING TO BEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)

A. The indications made below relate to the Ideﬁdsited micraorganism or other biological material referred to in the description
on page 58 Jline 3010 page 58, line 6

B. IDENTIFICATION OF DEPOSIT Further deposits aze idcntiﬁcd- on an additional sheet D

Name of depositary institution
DSMZ-DEUTSCHE SAMMLUNG VON MIKROORGANISMEN UND ZELLKULTUREN GmbH

Address of depositary institution {incfuding postal code and countiy}

Mascheroder Weg 1b
38124 Braunschweig

DE
Date of deposit Accession Number
February 24, 2008 (24/02/2008) DEM 18007
C. ADDITIONAL INDICATIONS (leave biank if not applicable) This information is continued on an additional sheet [ |

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are rot for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

‘The indications listed below will be submiitted to the International Buteau later (specif: the gemeral nature of the indications e.g., "Aacession
Number of Deposit™)

= Forreceiving Office usc only For International Bureau use only = sesssssc—
]zl This sheet was received with the international application D This sheet was received by the International Bureau on:
Authorized officer Authorized officer
Pasche, Constantinus

Form PCT/RO/134 {Fuly1998; reprint January 20604)
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/

BUDAPEST TREATY ON THE INTERNATIONAL Ds M z
RECOGNITION OF THE DEPOSTTOF MICROORGANISM
FOR THE PURPOSES OF PATENT r%{oc%%m s Deutichn (N

Mikroorgantmen .
und Zallkofuren GmbH

INTERNATIONAL FORM

Organobalance GmbH
Gustav-Meyer-Alleg 25

RECEEPT IN THE CASE OF AN ORIGINAL DEPCSIT
B
. ] NAL SITARY CQRITY
13355 Berlin identified ot the bottom of this page

L IDENTIFICATION OF THE MICROORGANISM

Idenification reference given by the DEPOSITOR: Accession mmber given by the
LB-Ob-H1 ’ INTERNATIONAL DEFCSITARY AUTHORITY:

DSM 17247

. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXONGMIC DESIGNATION

The microosganism identified uader L above was eceompanicd by:

{ } ascientific description
{x) wproposed taxonomic designation

(Mark with a cross where applicable),

. RECEIPT AND ACCEPTANCE

This Internationa] Depositary Authority acoepts the micrporgenism identificd under §. abave, which was received byitos 2005-04-18
(Date of the origina] deposit}.

I¥. RECEIPT OF REQUEST FOR CONVERSION

The micycorganism identified under I above was rectived by this Internarjonal Depositary Authority on (dat of original deposit)

ond @ request to convert the eriginal deposit to a deposit under the Budapest Treaty wes received by it un (date of receipt of request
for conversion).

V. INTERNATIONAL DEFOSITARY ALUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signeture(s) of person{s) having the power to nypresent the
MIKROORGANISMEN UND ZELLEULTUREN GrabH International Depusitary Authority of of authorized officizl(s):

Address; Mascheroder Weg 1b

D-38124 Braunschweig V y L
. &

| ' Date: 2005-04-19

! Where Rule 6.4 {d) applies, such date is the date on which the stetus of Wtemational depositary suthority was acquired.
Form DSMZ-BF/4 {sol¢ page) 12/200]
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chggh?r’?‘fgfgoﬁ?g&%ﬁm Mzcaoeacmrsms
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

QOrganobalance GmbH
Gustav-Meyer-Allee 25

1187143

DSMZ\
22 @

Mikrosrgantmen
und Zallkulivren GmbH

RECEIRPT ™ THE CASE OF AN ORIGINAL DEPOSTT

issued pursuant to Rule 7.] by the
INTERNATIONAL DEPOSITARY AUTHORITY

13355 Berlin identified st the bottom of this page

1. IDENTFICATION OF THE MICROORGANISM

[dentification reference given by the DEPOSTTOR:
LB-0b-H2

Accession number given by the

DSM 172438

INTERNATIONAL DEPOSITARY AUTHORITY:

fl. SCENTIFIC DESCRIPTION ANIYOR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1. 2bove was accompenied by:

{ ) asciemific description
{x) aproposed laxonomic designation

(Mark with a cross where applicabie).

Iil. RECEIPT AND ACCEPTANCE

This International Dcpos\mry Authority accepts the mieroorgenism identified under L abowve, which wes received by iton 2005-04-18

(Datc of the original depasit)’,

V. RECEPPT OF REQUEST FOR CONVERSION

The micreorganism identificd under T above was received by this ntemational Depositary Authority on

and 2 roquest to convert the eriginal deposit ta a deposit under the Budapest Treaty was reccived by i1 on
for conversian).

(dawe of origina} deposit)
(date of recedpt of request

V. INTERNATIONAL DEPOSITARY AUTHOQRITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON
MIKROGRGAMISMEN UND ZELLKULTUREN GmbH

Maseheroder Wep 1b
D-18124 Braunschweip

Address:

Date: 2005-04-19

Signature(s) of persoa(s) hiaviug the power to represent the
International Depasitary Authority or of authorized official(s):

V, 0&’"/,0

" Whert Rule 64 (d) applics, such date is the cate on whish the situs of intematicaa! depositary authotity was acquired.
Form DEMZ-BP (sole page) 12/2001
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@\
— BUDAPEST TREATY QN THE INTERNATIONAL Ds M z
RECOGNITION OF THE DEPOSITOF MICRODRGANISN VR,
- FOR THE PURPOSES OF PATENT PROCEDUREISMS Dwutache -3 i
(\] Scmmivng von . .
Mikreorgonamen

>\‘ und Zelliosturen GmbH

<
2 INTERNATIONAL FORM
— Organobalance GmbH
N Gustay-Meyer-Allee 25

RECEIPT IN THE CASE OF AN ORIGINAL DEPGSIT
i ey LT .
. AUTHORITY
: 13355 Berlin identificd at the bottom of this pags
[\
of)
-
Q\
@\
o
o 1 DENTIFICATION OF THE MICROORGANISM
@\
Idemtificasion referente given by the DEFOSITOR: Accession uumber given by the
LB-Ob-H3 INTERNATIONAL DEPOSITARY AUTHORITY:
DM 17249

[ SCIENTIFIC DESCRIFTION ANDYOR PROPOSED TAXONOMIC DESIGNATION

The miguorganism identified under 1. abave was accompanied by:

{ ) ascicntific deseription
( x} nproposed txsonomic designation

{Meark with a cross where zpplicable),

I RECEPT AND ACCEPTANCE

(Datc of the origiizal deposic)',

This internaciona! Depositery Authority accepts the microorganism identified under I, abave, which was received byiton 2005-04-18

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under ! above was received by this lnternaticnal Depositary Authority on

&nd a vequest to convert the original depositto a deposit under the Budapest Treaty was received by it on
for conversion). .

(date of ariginal deposic)
{date of receipt of request

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DEMZ-DEUTSCHE SAMMLUNG VON
MIKROORGANISMEN UND ZELLKULTUREN GmbH

Address; Mascheroder Weg 1o
38124 Braunschweig

Signaturc{s) of person(s) having the powsr 10 represent the
Intern=tonal Depositary Authority or of uuthorized official(s):

V,- &)z../ e

Date: 2005-04-19

"' Where Rule 6.4 (9) applics, sueh date s the dote on which the status of international depositary authority was acquired.

Form DSMZ-BP/4 (sole page) 1272001
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UDAPEST TREATY ON THE INTERNATIONAL DSM z
RE‘CDGN!TION OF THE DEPQSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEBURE
Sumhmg von .
Mikroargunism an
und ZatSasthoran GmbH
INTERMATIONAL FORM

Qrgancbalance GmbH
Gustay-Meyer-Allee 25

RECEIPT IN THE CASE OF AN QRIGINAL DEPOSIT
issued pursuant to Rule 7.1 by the

. INTERRATIONAL DEPQSITARY AUTRORITY
13355 Berlin identified at the bottom of this page

L MENTFHATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR: Accession pumber given by the
INTERNATIONAL DEPOSITARY AUTHORITY:
LB-Ob-H4 .
DaM 17250

1. SCIENTIFIC DESCRIPTION ANDVOR PROPOSED TAXONOMIC DESIGNATION

The microorganism Jdentified under 1. above was accompanied by:

( ) asciestific description
{ %) aproposed taxonomic designation

(Mark with 2 cross where applicable).

1. RECEFT AND ACCEPTANCE

This International Dcposuar)' Authority accepts the microorganism identified under |. abave, which was received by itor 2005-04-18
(Date of the original deposit)'.

TV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under Tabove was reccived by this Internationaf Depositary Autharity on (date of ovigingl deposit)

and a request te convert the original <deposit to a deposit under the Budapest Treaty was ccezived by it on {date of meeipt of request
for conversion).

V. INTERNATIONAL DEFOSITARY AUTHORITY

Narne! DSMZ-DEUTSCHE SAMMLUNG VON Signaturc{s) of person(s) having the power 1o ropresent the
MERCORGANISMEN UND ZELLKULTUREN GmbH International Depasitary Authority or of authorized officia¥s):

Address: Mascheroder Weg 1b

D-38124 Braunschweig
: e Lo

Pae: 2005-04-19

! Where Rule §.4 (d) applics, such dat is tho date on which the status of internetions) depositary authotity was acquired,
Farm DEMZ-BP/4 (sole page) 1272005
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AFEST TREATY E INTERNATIONAL
RE CF THE DEPG!SI OF MICROORGEANISMS
c%an?t PLRIOS E.S@Pramwmo%om%%mz

FATERNATIONAL FORM

Qrgapobalance GmbH
Gustav-Meyer-Alles 25
13403 Berlin

RETEIM 1N THE CASE. OF AN ORIGTNAL DEPOSTT
zaned parranl Lo Rule 7.] byths
INTERMATIONAL DEPOSITARY ALUTHORITY

- identifiod st the botiow of thiy page

1 IDENTIFICATION OF TTIE MICROORGANISM

fgemtification reterencn piver by the DEPQSTTOR:
OB-TB-8al

Accession mumber piven by
INTERMATIONAL DE?‘D‘“TAR‘( AUTHORITY:

sy (8007

W SCIENTIFIC DERCRIPTION AND/OR PROPOSED TAXONOMIC DESKENATION

The mheroorganisn $dentifiod under T, sbove wie geonmpanisd by

[ ) ascientie deseripiion
[ x} @ proposcd fxonomic desighption

{viark with & grom where applieablc),

i, RECETPT AND ACCEPTANCE

Thir futemational Depeticary Authority accopts the misonmgonism |demtificd andor ¥, ahave, which was recsived by ften 2006-02-24

(Dnle of the ¢griging! deporlt’,

I¥. RECEFT OF REQUEST FOX CONVERSTON

The-mierbarganiam ideatiiiad vitder Labove was meeived by this Intereations( Depositary Antsorfry on
wmd s Foquett to convet the ariging depositn » deporliunder the Budapest Tresty was recoived by fton

for corversion),

{dinto of ariginf deposity
{dzte of reeeipt of roqueost

V. INTERMATIONAL DEPOSITARY AUTHORITY

Nuig; DSMZ-DEUTSCHE SAMMLUNG VON
MIKRODRGANISMEN UND ZELLEULTUREN GrabR

Addrats: Mazcharader Weg T
T3-38124 Bravnsehwog

Sigmaturcl: aF petepri(s] Biving Uas power to reptescnt the
lngza‘-\m% Dcpus)mr[';a hmhnfity o?gr Tuthartzed offictzl();

C7 e

Dam: 2006.03.13

! Whers Rulc §.4 {d) applics, such date tx tho dote on whieh tie status of Hriarmatione! depositary nuthority w3 veqired

Form DEMZ-BPM (scke page) 1273001
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BUDAPEST TREATY ON THE NTERNATIONAL
RECOCNITION ¢F THE BEPD, MICR IANTEM!
FoR ‘{"H'B FURPOSES OF ﬁrm PRO%%%%RE S

PCTERNATIONAL FORM
QOrganabalance GmbH
Gustav-MeyerAlles 25
13403 Berdin RECETFT TN THE CASR OF AR ORIGIVAL DEPOSIT

mmued pumuant 1o Rule 7, by the
INTERNATIONAL DEPOSITARY AUTIIORITY
idemified af e botiym of thiy mge

L MENTIFICATION OF THE MICRCORGANEM

ldentificagion reference mven by the DEPQSTTOR: Actoiylon onmber ghven By th
OR.LB-S23 TNTI:RNA'HONALDEPOS]T.&R‘F AUTHORITY:

DSM 18006

I, SCEENTIAC BESCRIPTION AND/OR FROFOSED TAXONOMIC DESIGNATION

The microorganism identifiod under 1, nbove was sccompanicd by:

¢ )} aaciomlfic desoriptian
{ %} apoposcd fsxonownie designation

Mark with 2 erose where applicable),

W, RECETFT AND ACCEPTANCE

This Tntcrnational Depositary Authority secepta the microurgminm identifed under I, ahowe, which was reetivod by Hom 2006-02-24
{Dute of the otiginal depsdfy,

IV, RECEIPT OF REQUEST FOR CONVERSION

“The microorganiam identified mndee | nhove was fegeived by this Internetions! Depetitary Authorily oa {dnte of original depasit)
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Claims

A microorganism which is able to stimulaie the growth of one or more
microorganisms of the resident skin microbial flora and which does not
stimulate the growth of microorganisms of the transient pathogenic micro flora.

The microorganism of claim 1 which is able to stimulate the growth of
Staphylococcus epidenmidis.

The microorganism of claim 2 which is able to stimulate growth of
Staphylococcus epidermidis in vitro,

The microorganism of claim 2 or 3 which is able fo stimulate growth of
Staphylococcus epidermidis in an in'situ skin assay.

The microorganism of any one of claims 1 to 4 which does not stimulate the
growth of Staphylococcus aureus.,

The microorganism of any one of claims 1 to 5 which is a microorganism
belonging to the genus of Lactobacilius.

The microorganism of claim 6, wherein said Lactobacillus is Lactobacillus
' paracasei, Lactobaciflus brevis or Lactobaciflus fermentum.

The microorganism of claim 7, wherein the Lactobacillus paracasei is of the
subspecies Lactobacillus paracasei ssp. paracasei,

The microorganism of claim 7 or 8 which is selected from the group consisting
of Lactobacillus paracasei, Lactobacillus brevis or Lactobacillus fermentum
having DSMZ accession number DSM 17248, accession number DSM 17247,
accession number DSM 17250 and accession number DSM 17249 or a
mutant or derivative thereof, wherein said mutant or derivative retains the
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ability to stimulate the growth of at least one microorganism of the resident
skin rmicreobial flora and does not stimulate the growth of microorganisms of the
transient pathogenic micro flora.

An inactive form of the microorganism of any one of claims 1 to 9, which is
able to stimulate the growth of one or more micreorganisms of the resident

. skin microbial flora but which does not stimulate the growth of microorganisms

of the transient pathogenic micre flora.
The inactive form of claim 10, which is thermally inactivated or lyophilized

A composition comprising a microorganism of any one of claims 1 to 9 or an

inactive form of claim 10 or 11.

The composition of claim 12 which is a cosmetic composition optionally
comprising a cosmetically acceptable carrier or excipient.

The composition of claim 12 which is a pharmaceutical composition optionally
comprising a pharmaceutically acceptable carrier or excipient.

Use of a microorganism of any one of claims 1 to 9 or of an inactive form of
claim 10 or 11 for the preparation of a cosmetic or pharmaceutical composition

for protecting skin agé-inst pathogenic bacteria.
Use of a microorganism of any one of claims 1 to 8 or of an inactive form of
claim 10 or 11 for the preparation of a phamaceutical composition for the

prophylaxis or treatment of dermatitis.

The use of claim 16, wherein the dermatitis is atopic dermatitis, psoriasis,

poison-ivy dermatitis, eczema herpeticum, kerion or scabies.

A method for the production of a cemposition comprising the step of
formulating a microorganism according to any one of claims 1 to 9 or an
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inactive form of claim 10 or 11 with a cosmetically or pharmaceutically
acceptable carrier or excipient.

A microorganism which is able to inhibit the growth of one or more
microorganisms of the transient pathogenic skin micro flora and which does
not inhibit the growth of microorganisms of the healthy normal resident skin
micro flora.

The microorganism of claim 19 which is able to inhibit the growth of
Staphylococcus aureus.

The microorganism of claim 20 which is able to inhibit the growth of
Staphylococeus aureus in vitro.

The microorganism of claim 21 which is able to inhibit the growth of
Staphylococcus aureus in an in vitro liquid assay.

The microorganism of any one of claims 20 to 22 which is able to inhibit the
growth of Staphylococous aureus in an in situ skin assay.

The microorganism of any one of claims 19 to 23 which does not inhibit the
growth of Staphyfococcus epidermidis.

The microorganism of any one of claims 19 to 24 which is a microorganism
belonging to the genus of Lacfobacillus.

The microorganism of claim 25, wherein said Lactobacillus is Lactobacillus
buchneri, or Lactobaciflus defbriickii.

The microorganism of claim 28, wherein the Lactobaciflus delbriickii is of the
subspecies Lacfobacillus delbriickii ssp. delbriickii.
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The microorganism of claim 26 or 27 which is selected from the group
consisting of Lactobacilfus buchneri and Lactobaciflus delbriickii ssp. delbrickii
having DSMZ accession number DSM 18007, and accession number DSM
18006 or a mutant or derivative thereof, wherein said mutant or derivative
retains the ability to inhibit the growth of one or more microorganisms of the
transient pathogenic skin micro flora and which does not inhibit the growth of
microorganisms of the healthy normal resident skin micro flora.

An inactive form of the microorganism of any one of claims 12 to 28, which is
able to inhibit the growth of one or more microorganisms of the fransient
pathogenic skin micro flora and which does not inhibit the growth of

microorganisms of the healthy normal resident skin micro flora.
The inactive form of claim 29, which is thermally inactivated or lyophilized

A composition comprising a microorganism of any one of claims 19 to 28 or an

inactive form of claim 28 or 30.

The composition of claim 31 which is a cosmetic composition optidnally
comprising a cosmetically acceptable carrier or excipient.

The composition of claim 31 which is a pharmaceutical composition optionally

comprising a pharmaceutically acceptable carrier or excipient.

Use of a microorganism of any one of claims 19 to 28 or of an inactive form of
claim 29 or 30 for the preparation of a cosmetic or pharmaceutical composition
for protecting skin against pathogenic bacteria.

Use of a microorganism of any one of claims 19 to 28 or of an inactive form of

claim 29 or 30 for the preparation of a pharmaceutical composition for the
prophylaxis or treatment of dematitis.
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@\ 36. The use of claim 35, wherein the dermatitis is atopic dermatitis, psoriasis,

%“ poison-ivy dermatitis, eczema herpeticum, kerion or scabies.

; 37. A method for the production of a composition comprising the step of
formulating a microorganism according to any one of claims 19 to 28 or an

~ inactive form of claim 29 or 30 with a cosmetically or pharmaceutically

a acceptable carvier or excipient.

o)

S

Q\

Q\

—

-

Q\

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:23 FM WATEEMARK 61398196010 129/143

(Q\
—
-] 1/11
(Q\
> FIGURE 1
§ GU
—
cn
~ _ T T § TS T YE ety (i iy e ek Formation of a
g R TN et N L e g stimulation ring
= B A
-]
Q\
(Q\
8 <5 i, W5 | Application of

F p Bs | |actobacilius

‘ x PERY) | strain

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:24 FM WATEEMARK 61398196010 130/143

S 2/11
-
e\ FIGURE 2
>
=
—
N
I~ 1. Staphylococcus 2. Swaphylococcus
— epidermidis + epidermidis +
C('(\% Lactobacillus spec. Buffer (~Control)
o o g g - T
Q\
Q\
—
-
(Q\

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



131/143

25 PM WATEEMARK 61398196010

31-May-2012 04

3/11
FIGURE 3

10T ARIN €

-
[«
3 &
S &
Q
S+8
S
R s S5
§5%
g o
<«
o
[5]
Tu
W [
g 2
S =
Q 2y
268
hurO..
@mc
T
&8
o

L1TE0CCI0C

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:26 FM WATEEMARK 61398196010 132/143

XN 411

-)

@\ FIGURE 4

>

=

—

on

o~

—

[\

on ; )
8 No formation of a stimulation ring
@\

—

-)

Q\

Application of lactobacillus strain

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



1337143

31-May-2012 04:27 FM WATEEMARK 61398196010

5/11

10T ARIN €

FIGURE 5

o
-
i
O
B
=)

5 ul OB-LB-
Sa3d

L1TE0CCI0C

as

without OB-LB-

Sa3

S.aureus
(Indicator)

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:27 FM

31 May 2012

2012203217

WATERMARK 61398196010

6/11

FIGURE 6

0,800
0,700
0,600
0,500
0,400
0,300
0,200
100

CFuU

+ S, aureus
» S. aureys + OB-LB-Sa3

*
e

e

ya

i

L

L
v

5 8 7 8

Time of incubation [h]

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

134/143



31-May-2012 04:28 FM WATEEMARK 61398196010 1357143

@\
=
Q 7111
§ FIGURE 7
- a0 8§ Shlgermidk + OB-LB-Sa3
' y

0,700
= 4
N 0,500 /
o i /
- CFU 0,400
g 0,300 //
() 0,200 =//
N 0,100 4

0,000

4 5 6 7 B
Time of incubation [h]

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:28 FM WATEEMARK 61398196010 136/143

Q\
— 8/11
S
FIGURE 8
>
=
- Mi
N crococcus luteus
- M. itteus
I~ 0.7 - - M. luteus + OB-LB-Sa3
— 0.6 M. luteus + OB-LB-Sa16
A ' .
L

- 0.5 .
N I 04 . ////‘
— (&
8 0.3 /4//

0,2

0,1

0 T T - —

4 § 6 7 &
Time of incubation [h]

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:28 FM WATEEMARK 61398196010 137/143

@\
—
8 9/11
g; FIGURE 9
—
on
Escherichia coli .
~ - E. coli
— — E. coli + OB-LB-Sa3
g == E coli + OB-LB-Sa18
8 15 /
o\ /
- 5 -
N e |
&5 075 ¢
0,5
0,25
0 ; 5

5 6 7
Time of incubation [h]

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:29 FM WATEEMARK 61398196010 1387143

a 1011
-)
o\ FIGURE 10
>
<
> FIGURE 10A:
—
e 1000
5 7s0 /
~ =
— e //
= 5 d
2]
Q &_, 250 /
'\
— 0 oo : ,
O 0 1 10 100 1000
N Erythromycin [rg]
2000

1500 Z :

e

500
0 : ‘z'.:"i B B |

0,01 0,1 1 10 100 1000

Area of inhibition
[mm?]

Bacitracin [rg]

FIGURE 10B

DSM 18008
3.4%10° oy
cellsfhole 2

&
Harhadss
/!-»;'
I

S. avreus (4@

This inhibitory activity corresponds to
150ug Bacitracin
2.5uq Erythromycin

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31



31-May-2012 04:29 FM WATEEMARK 61398196010

31 May 2012

2012203217

11/11

FIGURE 11

Test with OB-L.B-5a3:

control
Proteinase K o
(1omg/mi) Protease
from
Sireptomyces
W giiseus
{(10mg/ml)
Chymotrypsin Trypsin
%1 Omg;%ﬁ _ (1 (g}r!n%/ml)

COMS ID No: ARCS-371482 Received by IP Australia: Time (H:m) 16:33 Date (Y-M-d) 2012-05-31

139/143



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

