Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2506034 C 2012/07/10

(11)(21) 2 506 034

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2003/03/03

(87) Date publication PCT/PCT Publication Date: 2004/06/10
(45) Date de délivrance/lssue Date: 2012/0/7/10

(85) Entree phase nationale/National Entry: 2005/05/12

(86) N° demande PCT/PCT Application No.: |[L 2003/000159
(87) N° publication PCT/PCT Publication No.: 2004/04 /813
(30) Priorité/Priority: 2002/11/27 (IL153124)

(51) Cl.Int./Int.Cl. A67K 9/70(2006.01),
A61K 9/00 (2006.01), A67TK 9/36 (2006.01)

(72) Inventeurs/Inventors:
LEVINE, WILLIAM, IL;
SAFFER, ARON, IL

(73) Proprietaire/Owner:
IZUN PHARMACEUTICALS CORPORATION, US

(74) Agent. KIRBY EADES GALE BAKER

(54) Titre : COMPOSITION MUCOADHESIVE SOLIDE
54) Title: SOLID MUCOADHESIVE COMPOSITION

(57) Abrégée/Abstract:

An adhesive solid therapeutic composition containing an active ingredient which i1s an extract of a plant selected from the group
consisting of Sambucus nigra, Centella asiatica and Echinacea purpurea, or mixtures thereof and excipients, said excipients
comprising (1) a bulk ingredient (il) an adhesive polymer of acrylic acid and (iil) polyvinylpyrrolidone.

» . _
( l an adH http://opic.ic.ge.ca* Ottawa/Gatineau K1A 0C9 - Atp.//cipo.dic.ge.ca o p1C
OPIC - CIPO 191

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~




2004/047813 A1 U] AV 000 00000 O A0 A0 A 0

CA 02506034 2005-05-12

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

(19) World Intellectual Property
Organization

International Bureau

(43) International Publication Date

10 June 2004 (10.06.2004)

A61K 9/70),

(51) International Patent Classification’:
9/36, 35/78

(21) International Application Number:
PCT/IL2003/000159

(22) International Filing Date: 3 March 2003 (03.03.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

153124 27 November 2002 (27.11.2002) 1L

(71) Applicant (for all designated States except US): HERBAL
SYNTHESIS CORPORATION [US/US]; 15 E. North
Street, Dover, County of Kent, DE 19801 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US ornly): LEVINE, William
[IL/IL]; 4, Hagadna Street, 93232 Jerusalem (IL). SAF-
FER, Aron [IL/IL]; 125, Shimon Street, 99543 Beit
Shemesh (IL).

(54) Title: SOLID MUCOADHESIVE COMPOSITION

(10) International Publication Number

WO 2004/047813 Al

(74) Agents: PYERNIK, Moshe et al.; PYERNIK RUTMAN,
P.O.Box 10012, 84106 Beer Sheva (IL).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ., EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, L.V, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(57) Abstract: An adhesive solid therapeutic composition containing an active ingredient which is an extract of a plant selected
from the group consisting of Sambucus nigra, Centella asiatica and Echinacea purpurea, or mixtures thereof and excipients, said
excipients comprising (i) a bulk ingredient (ii) an adhesive polymer of acrylic acid and (ii1) polyvinylpyrrolidone.



CA 02506034 2005-05-12
WO 2004/047813 PCT/IL2003/000159

Solid Mucoadhesive ComBosition

Field of the Invention

The present 1invention relates to an adhesive solid dosage

form containing a mixture of herbal extracts as the actilve

pr-v
A

ingredient, suitable particularly for the treatment of

mucosal lesions.

Background of the Invention

Oral diseases constitute a diverse group of conditions that

are responsible for much human suffering. In addition to

F
P

diseases of the hard tissues of the oral cavity (e.g.

dental caries), ‘there are many different pathological

gt
—

conditions affecting the oral mucosa and periodontal

tissues. This group includes the commonly found conditions
such as gingivitis, periodontal disease, aphthous
ulceration and Herpes simplex lesions, as well as the oral

manifestations of the less Common vesicular-bullous

conditions such as bullous pemphigoid, pemphigus, erythema

multiforme and lichen planus, as well as many other

inflammatory conditions of autoimmune origin.

In some cilircumstances, localized lesions of the oral (and

other) mucosal tissues may be treated by systemic treatment

regimes. However, 1in many cases, systemic management may

either be ineffective or be accompanied by unacceptable

oy

adverse effects.

Wwhile methods of local treatment of mucosal lesions do

exlst, many of these methods are not particularly

effective. For example, medicaments glven as Jlozenges may
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be partly absorbed into the systemic circulation by way of
the mucosal blood  vessels, while not achieving a
sufficiently high concentration at the lesion site. Other

- 4~

medlcaments, such as those 1intended for relief of painful

ulcerative lesions are sometimes administered in the form

of ointments, lotions or pastes. These are often difficult

to apply, as they do not adhere to the normally moist

mucosal surface, which therefore needs to be dried before

using these preparations 1in order to achieve (greater

adhesion. In addition, pastes and ointments suffer from the

disadvantage that they are often difficult to apply to a

small, localized area, there being a tendency to spread to

adjacent healthy tissue. This problem, combined with rapid

dissolution of the thin layer of cream or ointment results

in a rapid loss of the desired therapeutically effective

concentration at the lesion site. Finally, with most

preparations for topical use on mucosal membranes, 1t may

be impossible to maintain sustained delivery to the lesion

either because of rapid dissolution of the preparation

(e.g. with lozenges, pastilles etc.) or because of systemic

absorption, as mentioned hereinabove.

With many oral soft-tissue <conditions, regardless of

whether these are due to mechanical, thermal or chemica.

trauma, localized infection, or autoimmune disorders,

rapid, initial, relief may be obtained by physically

covering the lesions.

Several solid mucoadhesive formulations, and specifically

tablets, for use on the skin and/or mucosal tissues have

been described in the literature. However, the production

these tablets generally meets with a difficulty

IR )

O
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associated with the poor flow properties of the mixture

containing the sticky components.

It 1s a purpose of the present 1nvention to provide a

solid composlition comprlsing a therapeutic herbal

composition for adhesive application to the oral mucosa.

It is another object of the 1nvention to provide a solid
composition that overcomes the problems associated with
the large-scale industrial production of adhesive mixtures
having poor flowability characteristics, without

diminishing from the adhesiveness of the composition.

It 1s a further purpose of the invention to provide such
solid composition that overcomes the problems and

disadvantages of prior art solid compositions.

Further objects and advantages o¢of the present 1nvention

will become apparent as the description proceeds.

Summary of the Invention

In one particular embodiment there i1s provided an adhesive
solid therapeutic composition contalning as the active
ingredient a mixture of extracts obtained from plant
species Sambucus nigra, Centella asiatica and Echinacea
purpurea, together with at least one excipient comprising
(1) & bulk ingredient (ii) an adhesive polymer of acrylic

acid and (i1ii) polyvinylpyrrolidone.

The present invention is primarily directed to an adhesive,

solid  therapeutic composition containing an  active
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ingredient comprising an extract of a plant selected from
the group consisting of Sambucus nigra, Centella asiatica
and Echinacea purpurea, or mixtures thereof, and
exciplents, sald exclplents comprising (1) a bulk
ingredient, which 1is preferably lactose, (11) an adhesive

polymer of acrylic acid and (111) polyvinylpyrrolidone.

The inventors have unexpectedly found that the comblnation

of the herbal active 1i1ngredients(s) with the excipients
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defined above may be effectively formulated as a flat

tablet suitable for local administration to the orai

mucosa, which tablet exhibits excellent adhesiveness and

hardness. According to a particularly preferred embodiment
of the invention, the tablet has unique structural

characteristics, the surface of the tablet being partially

coated with non-adhesive coating, such that one face of the

tablet i1is rendered non-adhesive. The tablet is administered

to the patient by contacting the adhesive face of the
tablet with the mucosal site to be treated, whereas the
coated, non-adhesive face projects away from said site to
be treated, thereby preventing undesired adhesion of said

tablet with other mucosal tissues, and in particular, the

F

lingual mucosa. Thus, one aspect of the invention relates

to a mucoadhesive tablet comprising an active 1ingredient

which 1is an extract of a plant selected from the group

consisting of  Sambucus nigra, Centella asiatica  and

g—

Echinacea purpurea, or mixtures thereof, and exciplents,

said excipients comprising (i) a bulk ingredient, which 1s

preferably lactose, (ii) an adhesive polymer of acrylic

acid and (iii) polyvinylpyrrolidone, wherein the surface of

said tablet is partially coated with a non-adhesive

material, such that said tablet is provided with a first,

adhesive side and a second, coated, non-adhesive side.

In one particularly preferred embodiment of the invention,

the active ingredient 1s a mixture of extracts of the

plants Sambucus nigra, Centella asiatica and Echinacea

purpurea.

According to a preferred embodiment of the invention, the

weight ratio between the polyacrylic adhesive polymer
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component and the polyvinylpirrolidone component is 1in the

range of 5:7 to 7:5, with the weight percent of said

components (in relation to the total weight of the tablet

-

of the invention) being preferably in the range of 20 to

40% and more preferably in the range of 25 to 35%.

Preferably, the adhesive, solid therapeutic composition

according to the invention comprises 0.1 to 15 by weight

percent of the active herbal ingredient(s), 50 to 65> by

=

weight percent lactose, 10 to 20 weilight percent of an

-

adhesive polymer of acrylic acid which 1is preferably

carbopol 974P®, and 10 to 20 weight  percent of
polyvinylpyrrolidone, which is preferably povidone K-90® or
povidone K-29-32®.

)

The adhesive, solid therapeutic composition according to

the invention may further comprise a lubricant,. which 1s

preferably magnesium stearate, a flow agent, which 13

preferably colloidal silicon dioxide, and one Or mOre

flavoring agents.

According to another embodiment of the invention, the

g
p_—

composition comprises an adhesive polymer OfF cellulose

derivative, which 1is preferably hydroxypropyl cellulose

(Klucel XHF®) .

All the above and other characteristics and advantages of

the present invention will be further understood from the

-

following illustrative and non-limitative description of

preferred embodiments thereof.
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Detailed descriEtion of Ereferred embodiments

The adhesive solid composition of the present invention, as

disclosed herein, comprises extracts of one or more plants.

Tt is to be noted that the term Y“extract” i1is used herein to

include all of the many types of preparations containing

some or all of the active ingredients found in the relevant

plants. Thus the extracts may be produced by cold

v

extraction  techniques using a variety of different

extraction solvents including, but not limited to, water,

fatty solvents (such as olive o0il), and alcoholic solvents

(e.q. 70 % ethanol). Cold extraction techniques are

usefully applied to softer parts of the plant such as

leaves and flowers, or 1n cases whereln the desired active

components of the plant are heat labile. Alternatively, the

"
p—

aforementioned solvents may be used to produce extracts or

the desired plants by a hot extraction technique, wherein
said solvents are heated to a high temperature, the precise
value of said temperature being dependent on the properties

of the chosen solvent, and malntained at that temperature

whamn

throughout the extraction  process. Hot extraction

techniques are more commonly applied to the harder, tougher

parts of the plant, such as bark, woody branches and larger

roots. In some cases, sequential extractions need to be

g’

performed in more than one solvent, and at different

temperatures. Finally, pharmacologically“active extracts

may also be produced by means of critical-point extraction

with, for example, liquid[carbon dioxide.

standard procedures for producing plant extracts (including

hot extraction, cold extraction and other techniques) are

described in many publications including “Medicinal plants:

a field guide to the medicinal plants of the Land of Israel
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(Ln Hebrew), author: N. Krispil, Har Gilo, Israel, 1986”

and "“Making plant medicine, author: R. Cech, pub. by

Horizon Herbs, 2000”.

Mixtures of extracts of different plant species (such as
those of the present 1invention) may be prepared using

different ratios of each extract. For example, in a

—
p_—

particularly preferred embodiment, the composition of the

present  1nvention preferably comprises a mixture of

extracts of Centella asiatica, Echinacea purpurea and

Sambucus nigra in the following range of weight ratios:

0.5-7 : 0.5-3 : 2-25

F

For example, 1n one embodiment of the tablet of the

invention, the weight of which is 100mg, the following
mixture of herbal extracts 1s present: 3.42mg of Sambucus

nigra, 0.8mg of Centella asiatica and 0.07 mg Echinacea

purpurea.

In order to treat a mucosal lesions in patient with an

adhesive, solid therapeutic composition of the present

invention containing a mixture of herbal extracts as

described hereinabove, 1t 1s necessary to admlinister said

composition in a therapeutically-effective amount, that 1s,

in an amount that will provide a concentration of the

herbal extracts at the treatment site that 1s capable of

exerting the desired therapeutic effect. It has Dbeen

found, in general terms, that the solid composition of the

present invention need to be administered in amounts such

that, typically, each tablet contains between 0.05 mg and

15 mg (dry weight) of each herbal extract.
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_

It is necessary to administer the solid composition of the

present invention for periods of time that are sufficient

to allow optimal contact of the therapeutically effective

amounts of the herbal extracts with the lesions to Dbe

treated. Typically, the composition disclosed hereln needs
to remain in contact with the lesion to be treated for a
period of between 1 and 5 hours. This treatment may be

repeated up to 5 times each day, as required, and as

determined by a competent clinician.

g

According to one preferred embodiment of the invention, the

adhesive, solid therapeutic composition 1s provided in the

form of an adhesive tablet sultable for buccal

administration. The composition of the 1invention, however,

F

may also be administered (either in the form of an adhesive

tablet or any other suitable form) to other mucosal

tissues, 1ncluding, but not 1limited to, the anal and

vaginal mucosae. The tablets may be obtained using methods

well known. in the art, which typically involve mixing of

the wvarious 1ingredients and wet granulating said mixture,

)} 3

following which the granules are dried, milled and

compressed to yield the tablets.

Preferably, the procedure for producing the  tablets
according to the present invention comprises mixing the
bulk ingredient, which is most preferably lactose, with a
partial amount of the polyvinylpyrrolidone, which 1is
preferably povidone K-90, and wet granulating said mixture
in water, following which the resultant granules are dried

and milled. The mixing operation 1is preferably carried out

using a high-shear mixer. The subsequent drying and milling
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are typically carried out using a fluid bed drier, at 100°C,

and conventional milling equipment.

The dry, milled granulate obtained 1s mixed with active

r—
-—

extracts of one or more of the plants Sambucus nigra,

Centella asiatica and Echinacea purpurea, the adhesive

polymer of polyacrylic acid, which is preferably carbomer

974P and the additional amount of povidone K-90, and,

iy

optionally, with an adhesive polymer of a cellulose

derivative, which is preferably hydroxypropyl cellulose

(Klucel XHF®) and, 1f desired, with flow agents, such as

colloidal silicon dioxide and flavoring agents. The mixing

operation 1s preferably carried out in a V-shaped blender

for several minutes. A lubricant, which is most preferably

magnesium stearate, 1is introduced at this stage into the

resultant mixture, and the blending 1s continued for
additional one to three minutes. The mixture may Dbe

compressed using a rotary tableting machine to produce the

core tablets.

According to a particularly preferred embodiment of the

invention, the tablet obtained following the compression

stage 1s partially coated, such that a non-adhesive coating

a

is produced on one side (or face) of the tablet, whereas

the other side of the tablet retains the adhesive

properties attributed to the surprising combination of the

active ingredient with the ©polyacrylic component  and

polyvinylpirrolidone. To this end, a perforated plate 1is

v

positioned on a suitable surface, the thickness of said

plate and the cross-section of the holes of said plate

being essentially the same as the thickness and cross-
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section of the tablet, respectively, such that the tablets

may be placed in said holes, their lower faces Dbeing

supported on said surface. Preferably, the surface 1is

— -
P S

N

provided with holes of small diameter, to allow run-of:

residual amounts of the coating material, thus preventing

undesirable accumulation of said coating material on said

surface or within the holes of said plate. The upper faces

of the tablets are then coated with a suitable non-

adhesive, water—-impermeable material, such as

ethylcellulose, preferably by spraying on sald upper faces

an aqueous dispersion contalning said non-adhesive, water-
impermeable material together with one or more

plasticizers, such as triethyl citrate, optionally in the

presence of a color pigment, following which the tablets

are dried, to vyield the final, desired solid dosage form

according to the present invention.

b

for i1llustrative

- -

The following examples are provided

purposes and in order to more particularly explain and
describe the present invention. The present invention,

however, is not limited to the particular embodiment

disclosed in the examples.

ExamEles

Example 1

955.0 g of Lactose monohydrate USP/NF, EP, BP, JP

(Pharmatose DCL, 119 spary dried) and 45.0 g of Povidone

USP K-90 were mixed for three minutes 1in high sheer mixer

(KG-5, manufactured by Key Instruments), the impeller speed
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and the chopper speed being adjusted to 200 rpm and 2500
rpm, respectively. Water (125 g) was added to the mixture,
under mixing (the 1impeller speed and the chopper speed
being adjusted to 300 rpm and 5500 rpm, respectively) and
the mixing was allowed to continue for an additional four

minutes. The granulate obtained was dried in a fluid bed

drier (Uniglat, manufactured by Glatt) at 100°C. The dried
granulate was milled with a Quadro = comill (SR:197-0678).

The dried, milled granulate (282.5 g), Carbopol 974P (75
g), Silicon Dioxide colloidal (15 g), Povidone USP K-90 (75
g), the active 1ingredient (45 g¢g) and Flavor Strawberry
Durarom 501334 (2.5) were mixed in PK-Blender for 5
minutes, following which magnesium stearate (5.0 g, #30
sleved) was added and the mixing was allowed to continue
for an additional two minutes. The composition obtained was

compressed (Betapress, manufactured by Mansety), to produce

100mg tablets of the following composition:

Table I

Ingredient J Weight
percent

Herbal extracts of Sambucus nigra, Centella asiatica and
Echinacea purpurea

Lactose monohydrate . 53.96
Carbopol 974 15.00
Povidone USP K-90 ~17.54
Silicon Dioxide Colloidal (Aerosil 200) o 3.00
Flavour strawberry durarome 501334 0.50
Magnesium stearate, NF - 1.00

The coating composition was prepared as follows: 300.0 g of
an aqueous dispersion of ethylcellulose (Aquacoat ECD) and
21.6 g of triethyl citrate were mixed for 30 minutes. 1.0 ¢
of a coloring material (FD&C Blue#l Alum Lake) was mixed

with deionized water in Silverson Homogenizer to obtain a
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homogeneous suspension, which was then added to the mixture

comprising ethylcellulose and triethyl citrate. The

R

composition obtained was used to coat one face of about 200

ﬁ

tablets, wusing the spraying system of perforated coating

pan (Thai - F.C. 15”7, manufactured by Thai). The partially

coated tablets were dried by means of a hot fan.

The following parameters were measured for the tablets

before and after the partial coating:

Table I1I
Property Non—-coated tablet Partially Coated tablet
Average weight (mg) 102.1 104.8
Average hardness* (Kp) 3.8 4.2
Average Thickness (mm) 1.2 1.2
Adhesive strength** (g) 590

* The hardness was measured using Vankel VK 200 hardness Tester.

** The adhesiveness was measured according to the procedure described
in Chary et al., “In Vitro and In Vivo Adhesion Testing of Mucoadhesive
Drug delivery Systems”, Drug Development and Industrial Pharmacy 25,

pp. 685-690 (1999).

Example 2 (comparative)

For the purpose of comparison, a tablet containing no

active ingredient was  prepared using the  procedure

described 1n above:

Table TIII

Ingredient Weight

| percent
Herbal extracts of Sambucus nigra, Centella asiatica and 0.00
Echinacea purpurea
Lactose monohydrate .+ 02.55
Carbopol 974 15.00
Povidone USP K-90 17.95
Silicon Dioxide Colloidal (Aerosil 200) 3.00
Flavour strawberry durarome 501334 0.50
Magnesium stearate, NF 1.00
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The physical parameters of interest were determined with

respect to both coated and non-coated forms of the above-

described “placebo” tablet, with the following results

obtalned:
Table IV
Property | Non-coated tablet Partially Coated tablet
Average welght (mg) 99.8 101.4
Average hardness (Kp) 3.6 4.1
Average Thickness (mm) | 1.1 1.2
Adhesive strength (g) 372

-

It 1s apparent from a comparison of the results presented

in Tables II and IV that the active ingredient according to

the present invention makes a significant contribution to
the adhesive strength of the solid composition disclosed
and claimed herein (adhesive strength with active
ingredient: 590 g / without active ingredient: 372 g). This
unexpected property permits the preparation of solid
compositions having reduced concentrations of the adhesive
polymer and/or polyvinylpyrrolidone (thereby exhibiting

improved flowability characteristics), whilst not reducing

the adhesive strength thereof.

Examgle 3

Using the general procedure described above, the followilng

tablet was prepared:
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Table V
Ingredient Weight
percent
Herbal extracts of Sambucus nigra, Centella asiatica and 9.00
Echinacea purpurea
Lactose monohydrate | 51.1
Carbopol 974 15.00
Hydroxypropyl Cellulose (Klucel HXF) 15.00
Povidone USP K-90 5.4
Silicon Dioxide Colloidal (Aerosil 200) 3.00
Flavour strawberry durarome 501334 0.50
Magnesium stearate, NF 1.00

The adhesive strength of the tablet was 589g. The

corresponding “placebo” tablet exhibited adhesive strength

of 335g.
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Claims

1. An adhesive solid therapeutic composition contalning
as the active ingredient a mixture of extracts obtained
from plant species Sambucus nigra, Centella asiatica and
Fchinacea purpurea, together with at least one exclpient

comprising (i) a bulk i1ngredient (11) an adhesive polymer

of acrylic acid and (iii) polyvinylpyrrolidone.

2. The adhesive solid therapeutic composition according
to claim 1 provided in the form of a tablet, wherein the
surface of said tablet 1s partially coated with a non-
adhesive material, such that said tablet 1s provided with

a first, adhesive side and a second, coated, non-adhesive

silde.

3. The adhesive solid therapeutic composition according
to claim 1, comprising S to 15 by weight percent of the
active ingredient, 10 to 20 by weight percent of carbopol
974P®, and 10 to 20 polyvinylpyrrolidone and wherein the
bulk 1ngredient comprises 50 to 65 by weight percent

lactose.

4, The adhesive solid therapeutic composition according

to claim 3, wherein the adhesive polymer of acrylic acid

is carbopol 974®.

5. The adhesive sollid therapeutic composition according
to claim 3, whereln the polyvinylpyrrolidone 13

povidone K-90® or povidone K-29-32®, or a mixture thereof.
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