w0 20177208172 A1 | 00000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
07 December 2017 (07.12.2017)

(10) International Publication Number

WO 2017/208172 Al

WIPO I PCT

(51) International Patent Classification:

A61K 9/06 (2006.01) A61P 17/00 (2006.01)
A61K 47/10(2017.01) A61P 17/06 (2006.01)
A61K 35/745 (2015.01) A61P 25/00 (2006.01)
A61K 35/747 (2015.01) A61P 25/16 (2006.01)
A61K 31/365 (2006.01) A61P 25/28 (2006.01)
A61K 31/4045 (2006.01) AG61P 27/02 (2006.01)
A61K 31/4375 (2006.01) A61P 29/00 (2006.01)
A61K 31/4741 (2006.01) A61P 31/00 (2006.01)
A61K 31/4748 (2006.01) A61P 31/04 (2006.01)
A61K 31/7048 (2006.01) A61P 31/12 (2006.01)
A61P 9/10 (2006.01) A61P 35/00 (2006.01)
A61P 9/12 (2006.01) A61P 37/02 (2006.01)
A61P 11/00 (2006.01) A61P 37/08 (2006.01)
A61P 11/06 (2006.01) A61P 39/06 (2006.01)

(21) International Application Number:
PCT/IB2017/053206

(22) International Filing Date:
31 May 2017 (31.05.2017)

(25) Filing Language: Italian

(26) Publication Language: English

(30) Priority Data:
102016000057122 01 June 2016 (01.06.2016) IT

(71) Applicant: PROBIOTICAL S.P.A. [IT/IT]; Via E. Mattei,

3, 28100 Novara NO (IT).

Inventor: MOGNA, Giovanni; c¢/o0 PROBIOTICAL
S.P.A., Via E. Mattei, 3, 28100 Novara (IT).

a2

(74) Agent: HOFFMANN EITLE S.R.L. et al,; Piazza Sig-

mund Freud 1, Torre 2 / Piano 22, 20154 Milano (IT).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO,CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,
KW,KZ,LA,LC,LK,LR,LS,LU,LY,MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

—  with (an) indication(s) in relation to deposited biological
material furnished under Rule 13bis separately from the
description (Rules 13bis.4(d)(i) and 48.2(a)(viii))

(54) Title: BACTERIA-BASED GEL COMPOSITIONS FOR TOPICAL APPLICATIONS AND USES THEREOF

(57) Abstract: The present invention relates to a composition for use as a medicament, in the form of a gel with characteristics of a
reversible thermogel, based on one or more poloxamers, water and optionally excipients, and an effective amount of an active substance.
Furthermore, the present invention relates to a process for the preparation of said composition and uses thereof.



WO 2017/208172 PCT/IB2017/053206

“BACTERIA-BASED GEL COMPOSITIONS FOR TOPICAL APPLICATIONS AND USES THEREOF”

The present invention relates fo a composition for use as a medicament, in the form of a gal with
characteristics of a reversible thermogsl, based on one or more poloxamers, waler and optionally
excipients, and an effective amount of an active substance. Furthermore, the present invention relates to
a process for the preparation of sald composition and uses thereof,

In the market, there exist various forms of administration of active ingredients, 8.g. microorganisms such
as bacteria, at least one flavonoid such as rulin, oxerutin, diosmin, hesperidin and froxerutin,
chemotherapeutic agenis and/or arcligenin, arclin, berberine, berbamine, sanguinaring and chelarythrine,
or nstoxides, as such or in the form of plant exiracts containing said compounds, or melatonin or
derivatives thereof. The topical forms of administration can be patches, creams, gels or suspensions. An
example of a gel composition is described in EP2520279 A1

However, there continues 10 be a felt need to be able o have a form of administration for fopical use for
transdermal application that is economical and easy {o prepare, stable, efficacious in dosing the effective
amount of active substance contained therein, and easily absorbable at the level of the cutis, dermis and
epidermis without leaving residues or streaks.

The Applicant has developed a composition in gel form for fopical use which provides an adequate and
advantageous response fo the above-mentioned needs.

The present invention relates to a composition in the form of gel for topical use, having the features as
claimed in the accompanying claims.

The present invention relates to a process for the preparation of said composition, having the features as
claimed in the accompanying claims.

The present invention relates o a composition for use as a medicament in gel form for fopical use,
having the features as claimed in the accompanying claims,

The preferred smbodiments of the present invention set forth In the description that follows are Hlustrated
solaly by way of example and in no way limit the broad scope of application of the present invention,
which will appear clear to the person skilled in the arl,

in the confext of the present invention, composition(s) means a pharmaceutical composition, a
compasition for medical devices, a composition for distary supplements or a food composition.
Advantageously, the composition of the present invention is capable of releasing the active substance or
active ingredient over fime, in a constant, gradual and lasting manner as & confrolied transdermal
release, in such a way as to prolong s activity and therapeutic effectivensss over time.

Advantageously, the composition of the present invention is a gel in the form of a reversible thermogel

thanks to the presence of a vehicle or carmisr which contains specific selected polymers of the poloxamer

ype.
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Advantageously, the composition of the present invention is for topical use for fransdermal andfor
transmucosal application, said composition is furthermore economical and easy o prepare, siable,
gfficacious in dosing the effective amount of active substance conlained therein over time, and easily
absorbable at the level of the cutis, dermis and epidermis without leaving residues or streaks.

The present invention relates o a composition {abbreviated as CMP) in the form of a gel for topical use.
Said composition comprises:

- an effective amount of an active subsiance selected from the group comprising or, alternatively,
consisting of:

{i) ot least one microorganism selected from the group comprising or, allematively, consisting of live
lactic bacteria, live bifidobacteria, biclogically active bacteria or active baclerial components, extracts or
cell components, bacterial enzymes, tyndallized bacteria, lysed baclerla, sonicated bacteria and
peplidoghycans; and
{il) melatonin and/or the natural and/or synthetic derivatives thersof;
preferably (i)} at least one compound selected from the group comprising or, altematively, consisting of a
flavonoid such as rutin, rutoxides, arbutin, oxerutin, diosmin, hesparidin and troxerutin, chemotherapeutic
agents, arctigenin, arctin, berbering, berbaming, sanguinarine and chelerythrine, as such or in the form of
plant extracts containing said compounds, on their own or in combinalion with one or more
chemotherapeutic agents or anti-tumour drugs and & vehicle or carrer, wherein sald composition
comprises or, alternatively, consists of an effective amount of a microorganism (i} selected from the
group comprising or, altematively, consisting of the microorganisms in Table 1; preferably said at least
one microorganism is selected from the group comprising or, alfernatively, consisting of the straine:
Laclobaciius salivarius (LS01) DSM 22775, deposited on 23.07.2009; Bifidobacterium breve (BRO3)
DSM 16804, deposited on 20.072004; Lacfobacilus penfosus (LPS01} DSM 21880, deposited on
14.11.2008; Streptococcus thermophilus {FP4) DEM 18816, deposited on 13.08.2008; Lactobaciius
casel ssp. rhamnosus (LRO4) DEM 16605, deposited on 20.07.2004; and Lacfobacilus acidophilus
{(LAGZ) DSM 21717, deposited on 06.08.2008; even more preferably the strain is Lacfobacilug salivanius
(L3801} DSM 22775, andlor Bifidobacterium breve (BRO3) DSM 16604, andfor L. pentosus (LPS01) DSM
21980, and wherein said composition is for topical transdermal use in the praventive andior curative
treatment of pathologies, disorders or diseases assoclated with/deriving from alterations of the immung
system selacted from the group comprising allergies, afopy, allergic rhinitis, food hypersensitivity,
dermatitis, atopic dermatitis, sczema, psoriasis, asthma and immunodeficiencies. Said vehicle or carrier
comprises water, preferably purified water, untl reaching 100% by weight of the compositicn, and a
thickening viscous matrix. Said thickaning viscous matrix comprises or, alternatively, consists of al least
one poloxamer or a mixture of poloxamers and, optionally, additives and/or excipients and/or adjuvants.
Said additives and/or excipients and/or adjuvants are selected from among those capable of promoting

the formation and stabilisation of the gel {reversible thermogel) and are selected from the group
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comprising or, altemnatively, consisting of acld salts, sodium sorbate, potassium sorbate, sodium
benzoate, polassium benzoats, glycols, ethylene glycol and propylene glycol.

In & preferred embodiment (CMP1), the composiion of the present invention (CMP) comprises a
poloxamer which is selected from the group comprising or, altematively, consisting of Poloxamer 124
CAS N. 8003-11-8 with an average molecular weighi of 2090-2360, Poloxamer 188 {Lutrol F86) CAS No.
9003-11-8 with an average molecular waight of 7680-0510, Poloxamer 237 CAS N. 9003-11-6 with an
average molecular weight of 6840-8830, Poloxamer 338 CAS N 8003-11-6 with an average molecular
weight of 12700-17400, Poloxamer 407 (Lutrol® F127 Prill) CAS No. 8003-11-6 with an average
molecular weight of 9840-14800, or mixiures thersof, preferably said Poloxamer 188 is present in an
amount comprised from 0.1% to 10% by waight, out of 100 ¢ of composition, preferably in an amount
comprisad from 0.5% to 5% by weighi, for example from 1% to 3% by weight, and/or preferably said
Polosamer 407 is present in an amount comprised from 1% fo 40% by weight, out of 100 ¢ of
composition, preferably in an amount comprised from 5% to 30% by weight, for example from 10% to
20% by weight (composition CMP1). Advantageously, the composition CMP1 contains Poloxamer 188
{Lutrol F68) CAS No, 9003-11-6 with an average molecular weight of 7680-8510 and/or Poloxamer 407
{Lutrel F127 Prill) CAS No. 900-11-6 with an average malecular weight of 984014600,

fn another preferred embodiment (CMP4}, the composition CMP or CMP1 comprises said

microorganisms al a concentration comprised from 1x108 CFUlg to 1x1012 CFU of composition,
preferably from 1107 CFUfg to 1x1011 CFUlg of composition, even more preferably from 1x108 CFUg

to 1x1010 CFU/g of composition, for example 1x10% CFUlg of composition, and whersin:

- said microorganisms are present in said composition in an amount by weight comprised from 0.1% o
5%, preferably in an amount by weight comprised from 0.5% to 3%, even more preferably in an amount
by weight comprised from 1% to 2%, relative to the total weight of the composition (CMP4),

in ancther preferred embodiment (CMPE), the composition CMP, CMP1 or 4 comprises an effective
amount of an active substance selected from:

(i} at least one compound selected from the group comprising or, altematively, consisting of & flavonoid
such as rutin, rutoxides, arbutin, oxerutin, diosmin, hesperidin and troxerutin, chemotherapeutic agents,
arctigenin, arctin, berberine, berbamine, sanguinaring and chelerythrine, as such or in the form of plant
extracts containing said compounds, on their own or in combination with one or more chemotherapsutic
agents or anti-tumour drugs; and

{(iy melatonin and/or the natural andfor synihetic derivatives thereof;

said active substance being present in said composition in an amount by weight comprised from 0.1% to
10% by weighi, preferably in an amount comprised from 0.5% to 5% by weight, even more preferably
from 1% to 3% by weight, relative to the fotal weight of the composition (CMPS).

iry another embodiment (CMP6), the composition as described above is for use:



WO 2017/208172 ) PCT/IB2017/053206
- iy the treatment of pathologies, disorders or diseases due to the pathological malfuncioning of
physiological functions connected with circadian rhythms;

- in the treatment of pathologies, disordars or diseasss due to an abnomal or excessively high or
axcessivaly low blood pressure;

- in the freaiment of pathologies, disorders or diseases due o an excess of free radicals and oxidative
siress;

- in the freatment of pathologies, disorders or dissases due fo an imbalance of the Immune system;

- in the treatment of pathologies, disorders or diseases due iu inflammalory states;

- in the treatment of pathologies, disorders or diseases due o acquired immunadeficiency,

- in the treatment of pathologies, disorders or diseases due fo viral infections and bacterial infections;

- i & treatment as a support or adjuvant to chemotherapy,

- it the treatment of cancer with chemotherapautic agents;

- in the treatment of sleep disorders in order o favour, in the reated sublects, the quaiily of sleep and
reqularity of slesp, with particular reference to REM slesp;

- in the treatment of pathologies, disorders or diseases of the syes, of the reting, of the Iris, of the optic
nerve, refinal detachment and macular degeneration;

- in the treatment of vision disorders, in particular in maculopathy of the rsling, via external applications in
the vicinity of the eye and the temple;

- in the treatment of pathologies, disorders or diseases due to autism and Down'’s syndroms, in particular
in children and adolescents, by favouring balance and conlrol also of states of anxiely;

- in the treatment of pathologies, disorders or diseases due o senile dementia or Alzhelmer's disease;

- in the treatment of pathologies, disorders or diseases due to Parkinson's disease or neurological
dystunctions, by improving sleep and fremors;

- in the treatment of pathologies, disorders or diseases due to pulmonary cystic fibrosis in children, by
performing an anli-nflammatory activity;

- int the freatment of prostate tumours, by preventing the propagation thereof;

~in the treatment of tumours, as an anti-inflammatory, anii-tumour adjuvant;

- in the treatment of pathologies, disorders or diseasss dus to hearl attack, myccardial infarclion,
cardiopathies, cardiac or coronary fallure or myocardial insufficiency.

The present invention relates fo a process for the preparation of & composilion in accordance with the
compositions CMP or CMP1 or 4 or 5 or §, said process comprising the following steps:

- mixing In watsr, under continuous stiring, the various components, added In succession one after the
other or separately premixed and added together, using a mixer provided with a femperature controf and
adjustment means and a stiring means, wherein the lemperature is set at values lowsr than room
temperature, comptised from 2°C o 18°C, preferably from 4°C o 10°C, for example from 6°C to 8°C,

for a time comprised from 1 minute to 15 minutes s as to oblain a homogensous mixture;
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- maintaining sald homogeneous mixtwre, preferably under continuous stindng, at a temperature
gomprised from 2°C to 10°C, preferably at a temperature comprised from 4°C to 8°C, for example from
§°C {0 7°C, for a time comprised from 1 minute fo 80 minutes, preferably from § minutes fo 40 minutes,
aven more praferably from 10 minutes fo 20 minutes, so as o oblain said composition in a liquid siale,
- packaging said composition in sealed containers.
The vehicle present in the composition of the present invention comprises water and a thickening viscous
malrix comprising at Isast one poloxamer or a mixture of at least due poloxamers,
in the context of the present invention, the term “reversible thenmogel refers fo a gel obtained from
aquecus copolymer solutions, wherein the copolymer is a poloxamer, capable of gelling in a reversibls
manner according fo the temperature.
Typically, the composition, i.e. the reversible thermoge!, of the present invention is liquid af temperatures
helow room temperature and becomes gelatinous af temperatures close to human body temperature. For
example, said composition is figuid at temperatures approximately comprised from 3°C o 15°C; in
particular, at about 5°C. Said composition in tumn gels, that is, becomes & gel, starting from about 20°C
until about 37°; in particular i gels between about 20° and 25°C, preferably, betwesn about 21%and
23°C.
in the context of the present invention, the active agent, for example the melatonin, is present in the
composition of the invention in an amount comprised from 0.1% to 3% by weight, out of 100 g of
composition; praferably, comprised from 0.5% to 2% by weight, out of 100 g of composition; mors
preferably, about 1% by weight, out of 100 g of composition; even more preferably, 1% by weight, out of
100 g of composition. The melatonin can be added info the composition as such, in powder, with a purily
comprised from 98% to 99.9%; in particular, with a purity comprisad from §7% to 99%; for example, with
a purity of the 8%, Altematively, the melatonin can be added into the composition also in the form of
microparticles, for example of a size comprised from 50 to 100 um.
in the context of the present invention, the poloxamers are a series of block copolymers of ethylene oxide
and propylene oxide in accordance with the following structural formula:

HO(CH O CaHe O CaHaOlaH,
where g and b are whole numbers expressing the number of the oxyathylens and oxypropylene residues
present in the molecule. Poloxamers are non-lonic capolymers of polyosyethylene-polyoxypropylene
used primarily In pharmaceutical formulations as emulsifying, solubilising or welting agents.
The poloxamers of the present invention are capable of thickening the aqueous solutions and giving rise
to reversible thermagels possessing rheological properties that vary according to their concentration and
molecular weight. A large number of poloxamers (whose molecular weight varies widely according to the
values of @ and b) can be used for the purposes of the present invention. Among them, the five
poloxamers {characterised by the codes 124, 188, 237, 338, 407, respectively) included in the US
Pharmacopeia USP NF XV, in the chapter headad 'Poloxamer”, whose contents are incomorated
herein in their entirety, have proven fo be preferable. Among these, the polaxamers are preferably
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salectad from the group consisting of Poloxamer 188 (Lutrol® F 68, BASF SE, Ludwigshafen, DE), CAS
9003-11-8; Poloxamer 407 {Lutrol® F 127, BASF SE, Ludwigshafen, DE}, CAS 900-11-6; or mixiures
thereof, In a preferred embodiment of the invention, a mixture of Poloxamer 188 and Poloxamer 407 is
used.

In the context of the present invention, the at least one poloxamer or mixture of poloxamers is prasent in
a total amount comprised from 1% fo 35% by waight, ouf of 100 g of composition.

in a preferred embodiment of the invention,

the Poloxamer 188 is present in an amount comprised fom 1% fo 5% by weight, out of 100 g of
composition; preferably, comprised from 1% to 3% by weight, out of 100 g of composition; more
nreferably, comprised from 1% to 2% by weight, out of 100 g of composition; even more preferably, of
1% by weight, out of 100 g of composition; and

the Poloxamer 407 is present in an amount comprised from 15% to 30% by weight, out of 100 g of
composition; preferably, comprised from 18% fo 25% by weight, out of 100 g of composiion; more
praferably, comprised from 20% to 23% by weight, out of 100 g of composition; even more preferably, of
21% by weight, out of 100 g of composition.

In the context of the prasent invention, the water is preferably purified water and is present in an amount
such as to reach a balance at 100% by weight of the composition.

The composiiion of the prasent invention further comprises known additives/excipients/adjuvants
commonly  used in  the phammaceutical formulation  technique; in parlicular,  said
additives/excipients/adjuvants ars selected from among those particularly advantageous for the formation
and the stabilisation of the reversible thermogel of the invention. In a preferrsd embodiment of the
invention, said additives/exciplents/adjuvants are selected from the group consisting of acid salts, such
as sodium sorbate, potassium sorbate, sodium benzoate, potassium benzoate; and glyools, such as
sthylene glvcol and propylene glycol.

in a particularly preferred embodiment, said additives/excipients/adjuvants consist of potassium sorbate,
sodium benzoate and propylene glycol, in a total amount comprised from 1 to 5% by weight, outof 100 g
of composition.

The pharmaceutical composition for topical use in the form of a reversible thermogel of the present
invention can be prepared by adopting well-known apparatus and processing conditions commonly used
in the industry for the preparation of a reversible thermogel.

Essentially, the various ingredients making up the desired composition, added in succession or pre-
mixed, undergo cold mixing using a suitable mixer provided with a refrigeration temperature control and
adjustment means and a stiring msans, The mixing temperature is set on values below room
temperature, preferably between 3° and 8°C, and the mixture of components is kept under cold stiing
for an amount of ime sufficient to obtain a completely homogeneous mixture which, in an amount of tims
that will vary depending on the type of poloxamers used, will transform, still cold, into a completely liquid

solution.
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The product thus obtained is then packaged in suitable containers, e.g. ssaled tubes, and subsequently,
on reaching room temperature, will transform inte a gel, in particular at the moment when it is applied on
the skin.

In one embodiment {(FR1), the present invention relales fo a composition in the form of a gel for topical
use comprising:

- an effective amount of an active substance selected from the group comprising or, allematively,
consisting of:

(i} af least one microorganism selected from the group comprising or, alternatively, consisting of. live
iactic bacteria, live bifidobacteria, biclogically active bacleria or active bacterial compenents, celiular
exiracts or components, baclerial enzymes, tyndalfized bacleria, lysed bacteria, sonicated bacleria and
peptidoglycans; and/or

(i) at least one compound selected from the group comprising or, allematively, consisting of a flavonoid
such as rutin, rutoxides, arbutin, oxerutin, diosmin, hesperidin and troxerutin, chemotherapeutic agents,
arctigenin, arclin, berberine, berbamine, sanguinarine and chelerythrine, as such or in the form of plant
exiracts containing said compounds, on their own or in combinagtion with one or more chemotherapsutic
agenis or anti-tumour drugs; andfor

{iil) melatonin and/for the natural and/or synthetic derivatives thereof; and

- a vehicle or carrier comprising water, a thickening viscous matrix comprising or, alternatively, consisting
of at least one poloxamer or a mixture of poloxamers and, optionally, additives andfor excipients andfor
adjuvants selected from among those capable of promoting the formation and stabilisation of the gel,
selecied from the group comprising or, altematively, consisting of acid salls, sodium sorbate, potassium
sorbate, sodium benzoate, potassium benzoate, glycols, ethylene glycol and propylene giycol;

said composition being for use as a medicament.

in a preferred embodiment (FR2), the present invention relates to the composition for use according to
FR1, wherein said poloxamer is selected from the group comprising of, allernatively, consisting of
Poloxamer 124 with an average molecular weight of 2090-2360, Peoloxamer 188 (Lutrol F86) CAS No.
8003-11-6 with an average molecular weight of 7680-8510, Poloxamer 237 with an average molecular
weight of 6840-8830, Poloxamer 338 with an average molecular weight of 12700-17400, Poloxamer 407
{Lutrol F127 P} CAS No. 800-11-8, with an average molecuar weight of 984014800, or mixtures
thereaf, preferably said Poloxamer 188 is present in an amount comprised from 0.1% to 10% by weight,
out of 100y of composition, praferably in an amount comprised from 0.5% to 5% by weight, for example
from 1% to 3% by weight; and/or preferably said Poloxamer 407 is present in an amount comprised from
1% to 40% by weight, out of 100g of compasition, preferably in an amount comprised from 5% to 30% by
welght, for example from 10% to 20% by weight.

in a preferred embodiment (FR3), the present invention relates {o the composition for use according to

FR1, wherein:
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- said composilion comprises of, altematively, consists of an effeclive amount of an aclive substance
selectad from at least ons microorganism (i) and, whereln:

- said composifion 8 for topical fransdermal use in the preventive andior curative freatment of
pathologies, disorders or diseases associated with/deriving from alterations of the Immune systam
selected from the group comprising allergies, atopy, allergic rhiniis, food hypersensitivity, dermatitis,
atopic demmatitis, sczema, psoriasis, asthma and immunodeficiencias,

in a preferred embodiment (FR4}, the present invention relates to the composition for use according o
one of FR1-FR3, wherein said at least one microcrganism is selecled from the group comprising or,
aiternatively, consisting of the microorganisms in Table 1; preferably said at least ong microorganism is
selected from the group comprising or, alternatively, consisting of the siraing: Lactobacifius safivarius
(LS01) DSM 22775, deposited on 23.07.2008; Bifidobacterium breve (BRO3) DSM 16604, deposited on
20.072004; Lacfobacilus penfosus (LPS01) DSM 21980, deposited on 14.11.2008; Streplocovcus
thermophilus (FP4} DSM 18818, deposited on 13.00.2008; Lactobacilius casei ssp. rhamnosus {(LRO4)
D8I 18805, deposited on 20.07.2004; and Lactobacius acidophius {LADZ) DSM 21717, deposited on
06.08.2008; even mors preferably the straln s Laclobacius saliverius (LS01) DEM 22778, andior
Bifidobacterium breve (BR0O3} DSM 16604, andfor L. penfosus (LPSG1) DEM 21880,

in a preferred embodiment (FRS}, the present invention relates fo the composition for use according fo
FR4, wherein said microorganisms are present af a concentration comprised. from %108 Gridio o
11012 CFUIg of composition, preferably from 1107 CFUigto xiptt CFU{g of composilion, even more

oreferably from 1x108 CFUMg to 1x1070 CFU/g of composition, for example 1x10% CFUg of composition,
and wherein:

- said microorganisms are present in said composition in an amount by weight comprised from 0.1% to
5%, proferably in an amount by waight comprised from 0.5% to 3%, even more preferably in an amount
by welght comprised from 1% to 2%, relative fo the fotal weight of composition. .

in a preferred embodiment (FRE), the present invention relates fo the composition for use acconding fo
FR1 or the FR2, wherein:

- said composition comprises or, alternatively, consists of an effective amount of an aclive substance
selected from:

{il) at least one compound selected from the group comprising or, altematively, consisting of a flavonold
such as rutin, rutoxides, arbutin, oxerutin, diosmin, hasperidin and troxerutin, chemotherapeutic agents,
arctigenin, arctin, barberine, berbamine, sanguinaring and chelerythrine, as such or in the for of plant
exfracts containing said compounds, on their awn or in combination with one or more chemotherapeutic
agents or anti-tumour drugs; and/or

{ill) melatonin andfor the natural andfor synthetic derivatives thereof,
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said active substance being present in said composHion in an amount by weight comprised from §.1% fo
10% by weight, preferably in an amount comprised from 0.5% o 5% by weight, even more preferably
from 1% to 3% by weight, relalive to the total weight of the composition.

In a preferred smbodiment (FR7), the prasent invention relates o the composiiion for use according fo
ong of FR1- FRE, for use:

- in the treatment of pathologles, disorders or dissases due fo the pathological malfunclioning of
ohysiological funclions connected with circadian rhythms;

- in the treatment of pathologies, disorders or diseases due io an abnormal or excessively high or
excessively iow blood pressure,

- iy the treatment of pathologles, disorders or diseasss dus to an excess of free radicals and oxidative
siress;

- in the treatment of pathologies, disorders or diseasas due to an imbalance of the Immune sysfem;

- in the treatment of pathologies, disordars or diseases due to inflammatory stales,

- in the treatment of pathologies, disorders or diseases due to acquired iImmunodeficisncy,

- in the ireatment of pathologies, disorders or dissases dus to viral infections and bacterial infections;

- in a treatment as 2 support or adivvant to chemotherapy,

- it the treatment of cancer with chemotherapeutic agents;

- In the treatment of sleep disorders in order to favour, in the treated subjects, the quality of sleep and
regularity of sleep, with parlicular reference fo REM sleep,

- in the treatment of pathologies, disorders or diseases of the eyes, of the reting, of the irls, of the optic
narve, retinal detachment and macular degeneration,

- in the treatment of vision disorders, in particular in maculopathy of the reting, via extemal applications in
the vicinity of the eve and the temple,

- irt the freatment of pathologies, disorders or dissases due to autism and Down's syndrome, in particular
in children and adolescenis, by favouring balance and control also of stales of anxiety;

- in the treatment of pathologies, disorders or dissases dus 1o senile dementia or Alzheimer’s disgase,

- in the treatment of pathologiss, disorders or diseases dus to Parkinson's dissase or neurclogical
dysfunctions, by improving sleep and tremors;

- in the treatment of pathologies, disorders or diseases due to pulmeonary cystic fibrosis in children, by
performing an anti-inflammatory activily;

- in the treatmant of prostate lumours, by preventing the propagation thereof,

- in the treatment of tumours, as an anti-inflammatory, anti-umour adjuvant;

- in the freatment of pathologies, disorders or dissases due to heart altack, myocardial infarction,

cardiopathies, cardiac or coronary fatlure or myccardial insufficiency.

in & preferred embodiment (FRE), the present invention relates o a process for the preparation of a

compasition in accordance with any one of FR1 - FR7, said process comprising the foliowing steps:
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- mixing in water, under continuous stining, the various components, added in succession one after the
other or separately premixed and added fogether, using a mixer provided with a femperaiure conirol and
adjustment means and & stiring means, whersih the tempsrature is set at values lower than room
temperature, comprised from 2°C fo 18°C, preferably from 4°C to 10°C, for example from §°C o 8°C,
for & ime comprised from 1 minute 10 15 minutes o as to obtain a homogeneous mixture;
- tmaintaining sald homogeneous mixturs, proferably under confinuous stirring, at a temperalure
comprised from 2°C to 10°C, preferably at a temperature comprised from 4°C o 8°C, for example from
5°C {0 7°C, for a fime comprised from 1 minute fo 60 minutes, preferably from & minutes to 40 minutes,
even more preferably from 10 minutes fo 20 minutes, 50 as to obtain sald composition in a liquid state;
~ packaging sald composition in sealed confainers,
Solely by way of example, which does not limit the various possibilifies of production, an example of
oreparation of a reversible thermogelicomposition of the present invention is described here below.
Example 1~ Preparation of a lot of a composition (in the form of & reversible thermogel) of the present

invention

Component weight {g) %

Mixture of bacterfa (T or {2y or (3 or

o 5 2.00 1.00

Foloxamer 188 400 200

Poloxamer 407 40.00 20.00

K sorbate .40 .20

Na benzoale 100 0.50

Propylene glyeol 2.00 1.00

Furified water 150.60 75.30
TOTAL 200.00 160.00

Mixture {1) consisting of only Lacfobaciius saffvarius {LS01} DSM 22775, or only Bifidobacterium breve
(BRO3) DSM 16804, or only L. penfosus (LPSO1) DEM 21880

Mixiure {2) consisting of Lactobacifius safivarius {L301) DSM 22775, Bifidobacterium breve (BRO3) DEM
15604 and L. pentosus (LPS01) DSM 21980, in a rafic by weight of 1111,

Mixture {3) consisting of Lactobacius safivarius {LS01) DSM 22775 and Bifidohacterium breve (BROJ)
[8M 16604 in a ratio by weight of 111

Mixture {4) consisting of Laclobacilius salvarius (LS01) DSM 22775 and L. penfosus {LPS01) DSM
21980, in a ratio by weight of 111

Mixture (S} consisting of Bifidobacferium breve (BRO3} DSM 18604 and L penlosus (LPGO1) DEM
21980, in a ratio by weight of 121,

The cold purified water (at 5°C) is weighed into a glass container (for example a beaker) with magnetic

stirring, a thermomater, and an external ice bath and the polassium sorbate and sodium benzoate are
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added under sfiring. The mixture is maintained under stiing at 5°C untll complete dissolution of the

salts. Then the following are added, again under stiming: the two poloxamers {crystaliine), In sucoession

or in & mixture, the methionine {in powder, or in the form of micro-/nanoparticles} and the propylene

glycol and cold sfirring is continued for at least 15 minutes uniil a homogeneous appearance is obiained.

The container is then placed in a refrigerator at 5°C for &t least 24 h, untl obtaining complete dissolution

of the ingredients.

After this, the resulting product (liguid) is packaged in 18-20 g tubes and sealed pending

use/experimentation. On reaching room temperature and in contact with the skin the product transforms

complately into a gal, which is rapidly absorbed following cutansous and/or fransmucosal administration.

The pH of the liquid thermoge! is 7.40. The gelling temperature is 21°-22°C,

The composition in the form of a thermoge! of the present invention, fopically administered, in particular

on wrists andfor forearms, has shown an excellent cutaneous parmeability, tiggering a fast onset of the

pharmacological action. Furthermore, thanks fo the fact of going direclly inte circulation without passing

through the gastroiniesting! tract (no metabolism by the fiver}, it has also shown high blood levels of the

active ingredient, for example, melatonin, for a prolonged period of tims (slow release). This fact has

made it possible to apply low dosages of the drug, thus obtaining the desired advantageous resulls

{modest dosaga/high, long-lasting activity) compared fo the traditional forms of adminisiration thereof.

For example, a study was conducted on 10 healthy volunteers with different formulations of melatonin,

observing the accumulation of melatonin in the saliva over me (it is well known that melatonin spreads

passively into saliva via the bloodstream, and its concentration thersin represents 24%-33% of its plasma

levels, that is fo say, the amount of free melatonin not bound to giobulins).

The following ireatments were administered to the volunteers, randomly divided into 3 groups:

1. treatment with a formulation of melatonin in a reversible thermoge! in accordance with the pressnt
invention {dosage 1 mofy, single dose)

2. treatment with a formulation of melatonin in a reversible thermogs! in accordance with the present
invention {dosage 2 mg/g, single dose}

3. teatment with a formulation of melatonin in cream (dosage 1 myfg, single dose)

4. treatment with melatonin in tablets (dosage 1 mgftablet),

A saliva sample was faken at fime 0 (basal) and at subsequent fimes {up to 7 h) after administration,

using a Cortisol-Salivette® device (SARSTEDT Surl., Verona, IT); the melatonin levels in the saliva were

determined by LC-MS (liquid chyromatography ~ mass spectrometry} using a Iriple quadrupole mass

specirometer (ABSciex QTrap 3200) and substantially following the method of Khan et al. 2013,

The study showed that the formulations of melafonin in a reversible thermoge! in accordance with the

aresent invention possess an excelient thermal permeability, a fast onset of the pharmacological action

and a lasting duration thereof compared to the other formulations tested.
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The pharmaceutical compositions of the prasent invention also showed to act effectively on all of the
patients freated, whereas the commonly used formulations, such as, for example, oral ongs, do not act
on alt individuals,

Furthermare, the pharmaceutical compositions of the prasent invention have also shown o possess good
stability over time.

The pharmaceutical compositions of the present invention are parficularly recommended both for
transdermal administration and transmucosal administration,

The pharmaceuiica?campﬁsiﬁens_ of the present invention have shown fo be advantageously aclive, or
in any case very promising in the treatment of a number of disordersidiseases due fo dysfunclions of
physicicégicai functions connected with circadian rhythms such as, for example, the sleep-wake balance;
in the regulation of blood pressure; in eliminating of free radicals; in interacling with the immune system,
for example, in the treatment of inflammatory stafes, in the treatment of acquired immunodeficiencies and
in the treatment of viral and bacterial infectious dissases and cancer.

Furthermore, the compositions of the present invention have shown o be usefull in the treatment of sleep
disorders in all the treated subjects, by favouring the quality of sleep, in particular of REM sleep; in the
treatment of the autism and Down syndrome, particulary in children, by favouring their balance; in the
treatment of Alzheimer's disease; in the ireatment of Parkinson's disease, by improving sleep and
tremaors: in the treatment of the vision disorders, for example in maculopathy of the retina, via external
applications in the vicinity of the eye; in the treatment of the pulmonary manifestations of cystic fibrosis in
children, where they provide an anti-inflammatory action; in the treatment of prostate cancer, where they
are capable of preventing the propagation thereof; in the treatment of the tumours, as ant-inflammatory,

anti-tumour adjuvants.
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Materials and Methods

Experimental profocol

The experiment was conductad on a group of 6 voluntsers, all female and aged between 29 and 41 years
{mean age 24.5 years).

Each voluntesr tested 5 formulations of melatonin {(gel 0.1%, gai 0.2%, gl 1%, cream, Circadin 2mg), with
a wash-out period of one week after each application.

Tha saliva samples were taken according fo the following experimental schema:

h 10.00 Basal

h10.30 3¢

h11.00 th

h13.00 3b

1 16.00 6h

The saliva was collected with Salivetie (Sarstedt), following the instructions attached therefo (mouth
rinsing before each sampling, chewing on the swab for 1 minute). The saliva was extracted from the swab
by 2 min centrifugation at 4000 rpm, then divided into 300 yi aliquots and frozen at -20°C until the time of

analysis.

Dala analysis

The melatonin assays were performed with the ELISA (Enzyme-Linked Immunosorbent Assay) technique,
using the Melatonin {dirent} Saliva kit (SLY-4779 ~ DRG Instruments, Germany). The analytical sensitivity
and inter- and inira-assay coefficients of variation are the following: 0.3 pg/ml, 76~ 13.0 % and 8.1~ 10.8
o

/0.

The kit in question is cerlified for in-vitro diagnostic use.

Patient
Gel0.1% 1 mylg
i
1 042 | 865 791 1821 148 3778
: 0.33 488 4 472 233 1648
3 16 182 7.55 209 10.94
i 18 179 224 187 9.46 70.39
5 e 567 959 TR 1671 1846
6 EOETE 144 835 1040 8.70 7156
Basal A thi 3h §h totat |
g Lo == ....... 226:64
L Total 47 .87
mean=37.67 |
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CLAIMS
1. A composition in the form of a gal for topical use comprising.
- an sffective amount of an active substance selected from the group comprising or, alternatively,
consisting of.
(i) at least one microorganism selectad from the group comprising or, altematively, consisting of. live lactic
bactera, live bifidobacteria, biclogically active bacteria or active bacterial components, extracts or cefl
components, bacterial enzymes, tyndallized bacterla, lysed bacterla, sonicated bacteria and
peptidoglycans; and
(il melatonin andfor the natural and/or synthetic derivatives thereof, and
- a vehicle or carrier comprising water, & thickening viscous matrix comprising or, alternatively, consisting
of at least one poloxamer or a mixture of poloxamers and, optionally, additives and/or exciplents andfor
adjuvants selecled from among those capable of promoting the formation and stabilisation of the gel,
selectad from the group comprising or, altematively, consisting of acid salfs, sodium sorbate, potassium
sorhate, sodium benzoate, potassium benzoate, glycols, sthylene glyco! and propylene glysol,
wherein sald composition comprises or, altematively, consists of an effective amount of a microorganism
(i) selected from the group comprising or, alternatively, consisting of the microorganisms in Table 1
preferably said at least one microorganism is selected from the group comprising or, altemnatively,
consisting of the strains: Laclobacllus safivarivs (LS01) DSM 22775, deposited on 23.07.2008
Bifidabacterium breve (BRO3) DSM 16604, deposited on 20.07.2004; Lactobacilius penfosus {LPS0)
DSM 21980, deposited on 14.11.2008; Streplococcus thermophilus {FP4) DSM 18616, deposited on
13.08.2006; Lactobacilus casel ssp. rhamnosus {LR04) DSM 16808, deposited on 20.07.2004; and
Lactobacilius acidophilus (LA02) DBM 21717, deposited on 08.08.2008; even more preferably the strain s
Lactobacius salivarius (L3071} DSM 22775, andfor Bifidobacterium breve (BR03) DEM 18604, andfor L.
pentosus (LPSO1) DEM 21980, and
wherein said composition is for topical transdermal use in the preventive andior curative freaiment of
pathologles, disorders or diseases associated with/deriving from alterafions of the immune system
selected from the group comprising allergies, atopy, allergic rhinilis, food hypersensitivity, dermaiitis,

atopic dermatitis, eczema, psoriasis, asthma and immunodeficiencies.

2. The composition for use according to claim 1, wherein said poloxamer is selected from the group
comprising or, alfematively, consisting of Poloxamer 124 CAS N. 8003-11-6 with an average molecular
weight of 2080-2360, Poloxamer 188 (Lutrok® F86) CAS No. 9003-11-6 with an average molecular weight
of 7680-3510, Poloxamer 237 with an average molscular weight of §840-8830, Poloxamer 338 with an
average molecular weight of 12700-17400, Poloxamer 407 {Lutrol® F127 Prill) CAS No. 8003-11-6 with an
average molecular waight of 9840-14600, or mixtures thereof, preferably said Poloxamer 188 is prasent in
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an amount comprised from 0.1% to 10% by waight, out of 100 g of composition, preferably in an amount
comprised from 0.5% to 5% by weight, for example from 1% fo 3% by weight; andfor preferably said
Poloxamer 407 is present In an amount comprised from 1% to 40% by weight, out of 100 g of compaosition,
preferably in an amount comprised from 8% to 30% by weight, for example from 10% to 20% by weight.

3. The composition for use in accordance with one of claims 1-2, further comprising, &s an active
substance (i), an effective amount of at least one compound selected from the group comprising or,
alternatively, consisting of a flavonoid such as rutin, rutoxides, arbutin, oxerutin, diosmin, hesperidin and
froxerutin, chemotherapeutic agents, arctigenin, arctin, berberine, berbamine, sanguinarine and
chelerythring, as such or In the form of plant extracts containing sald compounds, on their own of in

combination with one or more chemotherapeutic agents or anti-tumour drugs.

4. The composition for use in accordance with any one of the preceding claims, wherein:
- said microorganisms are prasent at a concsniration comprised from 1%108 CFUig 1o 1x1012 CFUlg of
composition, preferably from 1107 CFUfg to xigtt CFUfg of composition, sven more preferably from

1x108 CFliigto 1x1010 CFUfg of composition, for example 1x10° CFUfg of composition, and whearein:
- said microorganisms are present in sald composition in an amount by weight comprised from 0.1% fo
%, preferably in an amount by weight comprised from 0.5% to 3%, even more preferably in an amount by

weight comprised from 1% 1o 2%, relative to the total weight of composition.

5. The composition for use in accordance with claim 1 or 2, whereln:

- sald compasition comprises an sffective amount of an active substance selected from:

(ifi} at teast one compound selected from the group comprising or, alternatively, consisting of a flavonoid
such as rutin, rutoxides, arbutin, oxerutin, diosmin, hesperidin and froxerutin, chemotherapautic agents,
arctigenin, arctin, berberine, berbamine, sanguinarine and chelerythring, as such or in the form of plant
exiracts confaining said compounds, on their own or in combination with one or more chemotherapsutic
agents or anti-tumour drugs; and/or

{ii} melatonin and/or the natural and/or synthetic derivatives thereof;

said active substance being present in said composition in an amount by weight comprised from 0.1% to
10% by weight, preferably in an amount comprised from 0.5% to 5% by weight, even more preferably from

1% to 3% by weight, relative fo the fotal weight of the composition.

8. The composition in accordance with any one of claims 1-5, for use:
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- in the treatment of pathologies, disorders or diseases dus o the pathological malfunclioning of
shysiclogical functions connected with circadian rhythms;

- in the freatment of pathologies, disorders or diseases dus to an abnormal or excessively high or
excessivaly low blood pressure;

- in the treatmant of pathologies, disorders or diseases due to an excess of free radicals and oxidative
stress;

- in the treatment of pathologies, disorders or diseases due to an imbalance of the immune system,

- in the treatmant of pathologies, disorders or diseases dus o inflammatory stales,

- Irs the treatment of pathologies, disorders or diseases dus to acquired immunodeficiency,

- in the treatment of pathclogies, disordars or dissases due fo viral infections and bacterial infeclions;

- in g trealment as & support or adiuvant fo chemotherapy,

- in the treatment of cancer with chemotherapeutic agents;

- in the treatment of sleap disorders in order to favour, in the treated subjects, the quality of sleep and
regularity of sleep, with particular reference to REM sleep;

- in the treatment of pathologies, disorders or diseases of the eyes, of the retina, of the iris, of the optic
nerve, retinal detachment and macular degensration,

- in the freatment of vision disorders, in particular in maculopathy of the refina, via external applications in
the vichnity of the eye and the temple;

- in the freatment of pathologies, disorders or diseases due o autism and Down's syndrome, in parlicular
in children and adolescents, by favouring balance and confrof also of states of anxisty,

- i the reatment of pathologles, disorders or diseases due to senile dementia or Alzheimer's disease;

- in the treatment of pathologies, disorders or diseasss due fo Parkinson's disease or neurclogical
dysfunctions, by improving sleep and fremors;

- in the treatment of pathologies, disorders or diseases due fo pulmonary cystic fibrosis in children, by
performing an anti-inflammatory activity,

- in tha treatment of prostate umours, by preverding the propagation thersof;

- in the treatment of tumours, as an ant-inflammatory, anti-tumour adjuvand;

- in the treatment of pathologies, disorders or dissases due fo heart attack, myosardial infarction,

cardinpathies, cardiac or coronary failure or myocardial insufficiency,

7. A process for the preparation of a composition in accordance with any one of the preceding claims, said
process comprising the foliowing steps:

- mixing in watler, under continuous sfiming, the varlous components, added in succession one after the
other or separately prembed and added together, using a mbxer provided with a temperature control and

adiustment means and a stiming means, wherein the temperature is set al values lower than .room
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temperature, comprised from 2°C fo 18°C, preferably from 4°C to 10°C, for example from 8°C 1o 8°C, for
a time comprised from 1 minufe to 15 minutes so as 1o oblain a homogeneous mixiurs;

- maintaining said homogeneous mixturs, preferably under continuous stirring, &l a temperature comprised
from 2°C to 10°C, preferably at a temperature comprised from 4°C to 8°C, for example from 5°C to 7°C,
for & time comprised from 1 minute to 80 minules, praferably from § minutes o 40 minutes, sven more
oreferably from 10 minutes fo 20 minutes, s0 as to obtalin said composition in a figuid state;

- packaging said composition in sealed containers.
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