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c) inperneabilization of the outer coating of the bacterial cell d) active
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increase inexorably year after year, and little research has been conducted into
new molecules with antibacterial activity in recent years.
Research is therefore focusing on substances with a different action
20 mechanism from all the other antibiotics, which may be useful to combat
pathogenic micro-organisms.
The scientific literature has always taken an interest in the role played
by plant derivatives in medical treatment.
On the basis of a blind screening, rhatany (Krameria trianda Ruiz) was
25 recently found to have a particularly interesting role. Its roots and their
derivatives have been used by Peruvian populations since ancient times to

treat inflammations and lesions of the oral cavity. The medicinal use of this

plant was successfully introduced into Europe about two centuries ago.
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that of rhatany extract, the other 1ngredients being substantially inert.
acid Phytosome® can therefore be considered an effective topical
25 anti-inflammatory of natural origin whose activity corresponds to 25% of that
demonstrated by dexamethasone and hydrocortisone, molarity being equal.

Zanthoxylum bungeanum pericarp extract possesses anti-inflammatory

and analgesic activity, and can be used to treat itching when applied



5In view of the in vitro activity of rhatany and 183-glycyrretic acid, the
zant hoxyl um extract being susbtantially inert, on the strains responsible
for vagi nab220nfretsvbon, and with a view to the topical userwEP2ithes®s2
substances, it will be possible to reac? concentrations far higher than the
MC at the site of the infection, providing an excellent ability to
eradi cate the pat ho?ens whi ch appear sensitive or l1lOnopderately sensitive to
t hese sub®EEAESRCQUSIN t ro. Table - Antinmicrobial activity of the
conpositions aﬁ:ﬂgr ding to_the,invention. MC expressed in ncg/ m. STRAINS
Dried rhatany exiption obghginygntion| yeyrrhetic acid 0. 375% zant hoxyl um
bungeanum ext r@t 0. 5% Conbi nat i oln FICind. Gardnerell.a vaginalis 1 333 667
>1333 83 0.43 GAFIHEFRIIRYGAGPh AP ALesAOMBRSItIaNS §9NERHNE 56 Gar dnerel | a
vagi nalis 3 333 33311 >1333 50 0. 33

a) rhatany extract,

5 b) 18B-glycyrrhetic acid, either free or in the form of a complex with
phospholipids,

and

c) Zanthoxylum bungeanum extract,

for the treatment of gynaecological disorders, especially vaginosis and

10  vaginitis.

It has been found that the compositions according to the invention exert a
broad-spectrum antibacterial action against Gram-positive (including
methicillin-resistant) micro-organisms, Gram-negative micro-organisms and
Candida, together with an anti-inflammatory action, thus providing a useful

15 weapon in the treatment of gynaecological disorders like vaginosis and
vaginitis. The antifungal and antibacterial activity exercised by the
compositions according to the invention is particularly important, because
Candida, which is mainly responsible for gynaecological fungal infections, is
notoriously resistant to all the antibiotics currently in use, while methicillin-

20 resistant staphylococci are insensitive to the majority of antibiotics used in
clinical practice. The surprising activity of the compositions according to the
invention, deriving from the synergic action between the active ingredients
towards these micro-organisms, therefore provides doctors with an effective
weapon in the topical treatment of vaginosis and vaginitis, which is able to

25 eradicate the pathogens most frequently responsible for these infections. It has
been found that the Zanthoxylum bungeanum extract assists in eliminating
itching and/or pain.

According to the present invention, the compositions will contain the
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vagi nal i sw@ 288314449 >1333 50 0.48 Gardnerel |l a vagi nal i spP8TAP201388705667 50
0. 38
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active ingredients within the following intervals:

a) rhatany extract: 0.01 to 1%, and

b) 18B-glycyrrhetic acid, either free or in the form of a complex with
phospholipids: 0.01 to 1%, and

5 c) Zanthoxylum bungeanum extract: 0.01 to 1%

According to a preferred aspect of the invention, the Zanthoxylum
bungeanum extract is prepared as described in EP 1096944,

The pharmacological experiments on the compositions according to the
invention are set out below.

10 EXPERIMENTAL SECTION

ACTIVITY IN VITRO

Materials and methods
23 microbial strains isolated from the vaginas of patients with different
infections were examined.
15 The strains were the following:

- Gardnerella vaginalis (10 vaginally isolated strains)

Candida albicans (5 vaginally isolated strains)

Methicillin-resistant Staphylococcus aureus (5 vaginally isolated
strains)
20 - Trichomonas vaginalis (4 vaginally isolated strains)
All the microbial strains were reisolated on specific culture media, namely:
- Brucella broth for G. vaginalis
- Mannitol salt agar for staphylococci
- Sabouraud agar for the Candida strains
25 - Diamond for the Trichomonas vaginalis strains
After seeding, all the media were left to incubate in a thermostat at
37°C for 24 hours except for the Sabouraud agar, which was incubated at

35°C for 48 hours.
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Tri chonornwe 20agismasbi s 1 150 150 >667 25 0.36 Tri chononagcrageemalos®ms2 150
150 >1333 25 0. 35 Trichonobnas vaginalis73

The substances tested were placed in solution before the tests were
conducted, as follows:

- thatany, 15% dried extract, in DMSO

- 18B-glycyrrhetic acid in 95% ethyl alcohol

5 - Zanthoxylum bungeanum extract, in DMSO

The in vitro antimicrobial activity of the composition according to the
invention was evaluated by determining the minimal inhibitory concentrations
(MIC), and then compared with that of the individual constituents.

The MICs of the methicillin-resistant S. aureus strains were determined

10 by the method that refers to CLSI document M 7-AS5, using the technique of
micro-dilution in culture broth. Two-fold serial dilutions of the substances in
Mueller-Hinton broth were performed to obtain concentrations of between
1333 and 0.65 mcg/ml. The inoculum was represented by 50.000 CFU/ml. The
MIC was defined as the lowest concentration of substance able to prevent

15  Dbacterial multiplication visible to the naked eye, based on the absence of
turbidity of the culture broth.

The method used to determine the MICs of the Gardnerella vaginalis
strains refers to CLSI document M11-A4 (broth dilution method). In this case,
the medium used for the sensitivity test was Brucella broth with 2.5% of laked

20  horse blood, with the addition of 10% of vitamin complex. After the inoculum,
the plates with the wells were incubated in CO2 at 37°C for 18/24 hours.

The MICs of the Candida strains were determined in accordance with
the method that refers to CLSI document M27-A (microdilution in broth
method). The medium used to dilute the substances was RPMI 1640 broth

25  with 2% glucose, buffered to pH 7 with 0.165 M MOPS (morpholinepropane-
sulphonic acid). The inoculum was prepared in sterile saline solution from
strains cultured in Sabouraud agar.

The final inoculum was 2500 CFU/ml. After inoculation, the plates
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were incubated at 35°C for 24-48 hours. The MIC was again defined as the
lowest concentration of substance visibly able to inhibit growth.
For the Trichomonas vaginalis strains, the MICs were determined on
Diamond’s medium in triplicate in 96-well plates, with an inoculum of 20000
5 protozoa per well. The various substances to be tested were added, starting
with a concentration of 500 mcg/ml, and followed by two-fold serial dilutions.
The 96-well plates were left to incubate overnight at 37°C and observed
under the optical microscope to evaluate their viability, which was also
confirmed with the use of vital stains.

10 The MIC for the Trichomonas vaginalis strains was defined as the
highest dilution of the individual substances at which the protozoa present
appeared to lack motility under the optical microscope.

The results of the combination were evaluated on the basis of the
fractional inhibitory concentration (FIC) and the FIC index.

15 The FIC expresses the ratio between the MIC of the combination and that of
the substance used alone, while the FIC index identifies the interaction between the
two substances, and is the sum of the FICs of the individual substances.

The FIC and the FIC index were calculated as follows:

MIC of the combination A+B + C
20 I T

MIC of substance A or B or C alone
FIC index = FIC of substance A + FIC of substance B + FIC of
substance C.
The combination of two substances is considered synergic if the FIC
25 index is equal to or less than 0.5, indifferent if it is greater than 0.5 and less
than 2, and antagonistic if the value is greater than 2.
Results

The results of the tests set out in the Table show a surprising synergic
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activity of the ingredients of the composition. The results on the Candida

albicans strains are particularly important, as the combination presents a

surprising activity, greater than that of rhatany extract, the other ingredients

being substantially inert.

In view of the in vitro activity of rhatany and 18B-glycyrretic acid, the

zanthoxylum extract being susbtantially inert, on the strains responsible for vaginal

infection, and with a view to the topical use of these substances, it will be possible

to reach concentrations far higher than the MIC at the site of the infection,

providing an excellent ability to eradicate the pathogens which appear sensitive or

moderately sensitive to these substances in vitro.

Table - Antimicrobial activity of the compositions according to the

invention. MIC expressed in meg/ml.

STRAINS Dried 18-beta- Zanthoxylum | Combination | FIC ind.
rhatany glycyrrhetic | bungeanum
extract acid 0.375% | extract 0.5%
0.2%

Gardnerella 333 667 >1333 33 0.43
vaginalis 1

Gardnerella 667 667 >1333 167 0.56
vaginalis 2

Gardnerella 333 333 >1333 50 0.33
vaginalis 3

Gardnerella 333 167 >1333 50 0.51
vaginalis 4

Gardnerella 667 667 >1333 33 0.3
vaginalis 5

Gardnerella 667 667 >1333 33 0.3
vaginalis 6

Gardnerella 333 167 >1333 50 0.48
vaginalis 7

Gardnerella 333 333 >667 50 0.38
vaginalis 8

Gardnerella 333 333 >667 50 0.38
vaginalis 9

Gardnerella 333 167 >1333 50 0.48
vaginalis 10

(continued)



42 1333 1333 11 0.28 S. aureus Met R5 42 >1333 >667 11 0. 29
The cream descri bed in Fornul ation

Exanpl e 2woasiiagpisved once a day for two weeks with a dirsparaiipsdsspenser
in 22 wonen (age range 25-50 5 years) vyioth a vaginal pH > 6.5, after they
ned consent

ACTIVITY WMaterials and net hods

had given their infor

At basel i

e and at t

I N VI VO

he end of

treat nent, i Asthommwent
measur enent ofagpidiand

al  eMdl uat
vagi nal |

i on$0suc

wum dity,

h as>Gtie fo
and a vagi

| | owehg we
nal swab t

reOpér f or med:
o determ ne the

bacteri al andfangaks
their usual sgxpalis ba

countsg Thd
pDi ts, apaf

> worsen W

t froms

ere >asked t
exual 10 in

o leagl a n
t er cour se,

orgaels life with
whi ch was not

to take plac ) t1e
2011/ 144439P @5?6
vag naiti

i
the foll owi nged€iiYs

WO ddys T
05 2 1]

DT T
| Results

=L O

he pH si

e o
17 liben

nificant|
AH+HH-cahRt

VWO
corrpFSet ed

declined
agec+hea

th&%rial. with
/n(O 01) from

a mean val uelgfhomoges
physi ol ogi cal vagiigiinal

1
o @%al ug

5condi ti (¢

0
» of198. 01
ns.

Ui nehtat i n
The bact ¢

g regul ari
ria count

o),

zali28n of the
fell

signi ficantly,Cdutlidm 3
count al so fekMicahghi

52x807 t ¢
Ficantly,

D 9.83x10

by 32%

6 aftles3tre
from 1. 48x]

atmep? (-7
04 to 1.01

299.32The fungal
x104.

47% of the WworgEp /8PP0
vagi nal drynegg;.,Ansl

rtedygan 11
38% r epor {

TP Qgen

ed a red

L 13185 pr

evi oy con
he previ ou

dipnen 10 of
S

sti ngi ng/ smarti ng. sen
i nvention can B¢ F’fp
such as those®d&€¥r b

att+on:
2|f%CCOY

ar ed
bd i n "Rer

I
T

dirﬁfgto

n_naton's

uction in t
iUI

Ot m-tkﬂ%wn

>
Pharmaceut

PP H

o dU I url
convZKtion
Lcal Hand

g—ta- the
al bﬁét hods,

ook Mack

Publ i shi ng Co.Ganpidy.
conposi ti ons @bwersti n

USAS4 t 0gé
g to the i

bt het67wi t

nventi on

wel |-
h 154881 abl
wll be co

e exél pien
nveni ently

ts0.31 The
fornmulated in

wat er/oil emulGingls a
geni tal mucos@Bicaksos

nd oBher (
nt ernal ft

h
b

onz3asi bl
r eat nent

e exedqdi ent
s the conpog

s fop2tred
unds wil |

tmork of the
be fornul at ed

as pessari esgVhl g Al

vagi nal neatus.

51 Nt ggr at
Exanpl es

al o L At
LILLE™Z LAY A " |

'O][ﬁ?@é' Y

or mu|

n

o
CTOo

artpj33i nir
ati ons acc

Q or
UT

oducgjon i
ording to
ent

1 \/
TV

nt@ 40 t he
the I nvention

i ncl ude creaps—oitnatn
i ncl udi ng caps'uf¥ Mep

exanpl es of _far fhf at |

At dﬁ%sol

DNS aACCcaAr(

OnS;
e nt
ing to t

o 863
er nal *Body
e inventi

sl
& at ur

\.1\.]
n are set

formttat i ons,
e. nme
out

S. aureus Met
R3

42

1333

>1333

t enp
11

0.28

S. aureus Met
R4

42

1333

1333

11

0.28

S. aureus Met
RS5

42

>1333

>667

11

0.29

IN VIVO ACTIVITY

Materials and methods

The cream described in Formulation Example 2 was applied once a day

for two weeks with a disposable dispenser in 22 women (age range 25-50

years) with a vaginal pH > 6.5, after they had given their informed consent.

At baseline and at the end of treatment, instrumental evaluations such as

the following were performed: measurement of pH and vaginal humidity, and

a vaginal swab to determine the bacterial and fungal count. The women were

asked to lead a normal life with their usual sexual habits, apart from sexual

10

intercourse, which was not to take place in the two days prior to the swab.
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Ingredient (INCI) % Water 81.11750 Caprylic/capryl glucoside 3.00000

Sodi um | amoayil/mgaseosi nate 2. 40000 Sodi um cocoyl wheat agirme2@aios®si. 50000
Peg- 18 gl yceryl ol eate/cocoate 1.50000 coyl proline 1.40000 Aescul us

hi ppocast anum extract 1.00000 Sodi um | auroyl oat am no acids 0.60000
Phenoxyet hanol _0. 50000 Lactic acid 0.36000 Potassi um undecyl enoyl

hydr ol yzed soygﬁﬂ&l%i n 0.30000 | m dazolidinyl urea 0.30000 A eyl alcohol

0. 16000 Lavandyla angustifaoli il 0.10000 P I I | 0.09800
Y TJ7 wom Hscolmple![ead t%le trial, w?t the rf?)ﬁ%wequg rgsgltcs?

the pH significantly declined (p<0.01), from a mean value of 7.89 to a

value of 5.01, indicating regularization of the physiological wvaginal
5 conditions.

The bacteria count fell significantly, from 3.52x107 to 9.95x10° after
treatment (-72%). The fungal count also fell significantly, by 32%, from
1.48x10" to 1.01x10".

47% of the women reported an improvement in the previous condition

10 of wvaginal dryness, and 38% reported a reduction in the previous
stinging/smarting sensation.

The formulations according to the invention can be prepared according
to well-known conventional methods, such as those described in “Remington’s
Pharmaceutical Handbook”, Mack Publishing Co., N.Y., USA, together with

15  suitable excipients.

The compositions according to the invention will be conveniently
formulated in water/oil emulsions and other compatible excipients for
treatment of the genital mucosae; for internal treatments the compounds will
be formulated as pessaries which disintegrate readily after introduction into

20  the vaginal meatus.

Examples of formulations according to the invention include creams,
ointments, lotions, pessaries or equivalent formulations, including capsules
that dissolve at internal body temperature.

Some examples of formulations according to the invention are set out

25  below.
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| NGREDI ENTS (common nanme) % w w Wat er
0.500 dycyrrhetic acid phytosone 0.125 Xant han gum 0. 300
Veegum U tra 2,000 Brij 72 6.000 Brij

D- Pant henol

0. 500

10

. 000 Sodi um benzoate 0.500

721 3.000 Lanette 16 2.000 Wite wax

Formulation Example 1

VAGINAL DOUCHE

Ingredient (INCI) %:
Water 81.11750
Caprylic/capryl glucoside 3.00000
Sodium lauroyl sarcosinate 2.40000
Sodium cocoyl wheat amino acids 1.50000
Peg-18 glyceryl oleate/cocoate 1.50000
Cocoyl proline 1.40000
Aesculus hippocastanum extract 1.00000
Sodium lauroyl oat amino acids 0.60000
Phenoxyethanol 0.50000
Lactic acid 0.36000
Potassium undecylenoyl hydrolyzed soy protein 0.30000
Imidazolidinyl urea 0.30000
Oleyl alcohol 0.16000
Lavandula angustifolia oil 0.10000
Propylene glycol 0.09800
Hydrolyzed vegetable protein 0.08750
Krameria triandra extract 0.05000
Zanthoxylum bungeanum extract 0.04000
18B-Glycyrrhetic acid 0.07500




1813- glycyrrhetic acid 0.375 Vitamn E acetate 0.500 Silkflo 364 6.000
Cosmacol ELI 5.000 Titanium dioxide 3.000 Optiphen 1.500 Vegetable glycerin
FU 5. 000 woaepylamsogl ycol USP 7.000 Dried rhatany extr. pora®oidastospxyl um
bungeanum extract 0.500 Sinmulgan INS 1 1. 000 For mul ati on

Exanpl e 3 5VAGQ NAL PESSARY | NGREDI ENTS”(common nanme) % w w

1813-d ycyrrhetic acid conpl ex with phospholipids 0.5 g Dried rhatany
extract 0.2 g EexmiHation Kkamgple2,m extract 0.05 g G ycerides of fatty

idsq.s for 2
acidsq.s for 2Q 9-INAL CREAM

|

INGREDIENTS o
(common name) %o WiwW
Water 55.000
Sodium benzoate 0.500
D-Panthenol 0.500
Glycyrrhetic acid phytosome 0.125
Xanthan gum 0.300
Veegum Ultra 2.000
Brij 72 6.000
Brij 721 3.000
Lanette 16 2.000
White wax 0.500
18B- glycyrrhetic acid 0.375
Vitamin E acetate 0.500
Silkflo 364 6.000
Cosmacol ELI 5.000
Titanium dioxide 3.000
Optiphen 1.500
Vegetable glycerin FU 5.000
Propylene glycol USP 7.000
Dried rhatany extr. 0.200
Zanthoxylum bungeanum extract 0.500
Simulgan INS 100 1.000
Formulation Example 3
5 VAGINAL PESSARY
INGREDIENTS % w/
(common name) o WW

18B-Glycyrrhetic acid complex with phospholipids 05¢g

Dried rhatany extract 02¢g

Zanthoxylum bungeanum extract 0.05¢g

Glycerides of fatty acids q.s for 20 g




WO 2011/ 144439PCT/ EP2011/ 057052 14 CLAIM5S 1Conpositions conprising: a)
rhatany extract, 5b) 1813-glycyrrhetic acid, either free or in the form of
a conpl exweizohygmhgsphol i pi ds, and c) Zant hoxyl um bungeargmePzémnastos?2

2. Conpositions according to claim1, wq%rein the active ingredients are
present wwthin the follow ng ranges (by weight per unit dose): 10a) rhatany
extract: Q.01 to 1% b) 1813-glycyrrhetic acid, either free or in the form
of a conpﬂgﬁéiﬂﬂi phosphol i pids: 0.01 to 1% and c) Zant hoxyl um bungeanum
extract: 0.01 to 1% 3. Fornul ations according to clains 1 and 2, in the
formof oil/water 15enul sions, soft gelatin capsul es, vagi nal pessaries or
equi val ent forpul ati ons, creans, ointnents or |otions. 4.The use of:

a) rhatany- ext [FQEEPOSItIONs COMPTISKHE1813- gl ycyrrhetic acid, either free or in
the formof a conplex with 20phosphol i pids, and c) Zant hoxyl um
bun geanum ext PhctNAtRRY €XHaChr eparation of topical formulations for the

Vagi nat i Sor 48T s BPeE VaGTHES @cithde BisTarniari g, he forfi OF & coplck Wifl™
phospholipids, and
c) Zanthoxylum bungeanum extract.
2. Compositions according to claim 1, wherein the active ingredients are
present within the following ranges (by weight per unit dose):
10 a) rhatany extract: 0.01 to 1%,
b) 18B-glycyrrhetic acid, either free or in the form of a complex with
phospholipids: 0.01 to 1%, and
c) Zanthoxylum bungeanum extract: 0.01 to 1%.
3. Formulations according to claims 1 and 2, in the form of oil/water
15 emulsions, soft gelatin capsules, vaginal pessaries or equivalent formulations,
creams, ointments or lotions.
4, The use of:
a) rhatany extract,
b) 18B-glycyrrhetic acid, either free or in the form of a complex with
20 phospholipids, and
c) Zanthoxylum bungeanum extract,
for the preparation of topical formulations for the treatment of vaginal
disorders.
S. Use according to claim 4, wherein the vaginal disorders are vaginosis and

25 vaginitis.



