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The nucosa (or nucous nenbranes) |ines various body cavities that are
exposed to the external environnment. It is at several places continuous

with skin: at the nostrils, the lips, the ears, the genital area, and the
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|ngred|ent(s) for preventing or treating inflammatory pain and diseases of
mucosa, and notably mucosa of the oral cavity, the pharynx and/or the
larynx.  In another aspect the present invention provides mucosal
10  bioadhesive slow release carriers for the extended and controlled release of
the active ingredient(s) that can be used on mucosal surfaces for
preventing or treating inflammatory pain and diseases of mucosa, and

notably mucosa of the oral cavity, the pharynx and/or the larynx.

15 BACKGROUND OF THE INVENTION

The mucosa (or mucous membranes) lines various body cavities that
are exposed to the external environment. It is at several places continuous
with skin: at the nostrils, the lips, the ears, the genital area, and the anus.
The mucosa is composed of nonkeratinised stratified squamous epithelium.

20 Its function is to serve as a barrier to protect the underlying tissues and

organs.

Inflammation is a complex biological response of vascular tissues

and immune cells to harmful stimuli, such as pathogens, damaged cells, or

25 irritants, like for instance chemotherapeutic agents or radiotherapy. It is
characterized by five signs: rubor (redness), calor (increased heat), tumor
(swelling), dolor (pain), and/or functio laesa (loss of function). Many kind of
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pharynx and the larynx are an entrance to the digestive tract or the
10  respiratory organ and are susceptible to many stimulations and injuries and
cause many kinds of inflammation such as mucositis, stomatitis, lichen
planus, periodontal disease, aphtous ulcers,, orodental and orofacial pain.
These painful inflammation diseases occur, in particular in the case of

anticancer therapies.

15 One frequent complication of radiotherapy and chemotherapy is the
damage called mucositis that occurs in the mucosa, and more particularly
in the mucosal lining of the mouth, the pharynx and/or the larynx.

Oral ulcerative mucositis is a common, painful, dose-limiting toxicity

of drug and radiation therapy for cancer (Scully C, Sonis S, Diz PD. Oral

20  mucositis. Oral Dis 2006;12:229-41). The disorder is characterized by

breakdown of the oral mucosa that results in the formation of ulcerative

lesions. In granulocytopenic patients, the ulcerations that accompany

mucositis are frequent portals of entry for indigenous oral bacteria often

leading to sepsis or bacteremia (Donnelly JP, Bellm LA, Epstein JB, Sonis

25 ST, Symonds RP. Antimicrobial therapy to prevent or treat oral mucositis.
Lancet Infect Dis 2003;3:405-12).

Mucositis occurs to some degree in more than one third of patients
receiving anti-neoplastic drug therapy (Sonis ST, Elting LS, Keefe D, et al.
Perspectives on cancer therapy-induced mucosal injury: pathogenesis,
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three-quarters of patients. Moderate to severe mucosrtrs occurs in virtually

10  all patients who receive chemotherapy and/or radiation therapy for tumors

of the head and neck.
Clinically mucositis progresses through three stages:

1. Early, painful mucosal erythema, which can be palliated with local

anesthetics or non-narcotic analgesics.

15 2. Painful ulceration with pseudomembrane formation and, in the case
of myelosuppressive treatment,potentially life-threatening sepsis,
requiring antimicrobial therapy. Pain is often of such intensity as to

require parenteral narcotic analgesia.

3. Spontaneous healing, occurring about 2 - 3 weeks after cessation of

20 anti-neoplastic therapy.

The complexity of mucositis as a biological process has only been
recently appreciated (Sonis ST. Pathobiology of oral mucositis: novel
insights and opportunities. J Support Oncol 2007;5:3-11), indicating that the
fundamental mechanisms involved in the pathogenesis of mucositis are

25  much more complex than direct damage to epithelium alone. Mechanisms
for radiation-induced and chemotherapy-induced seem to be similar. It has
been suggested that the condition represents a sequential interaction of

oral mucosal cells and tissues, reactive oxygen species, pro-inflammatory
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Currently, the only approved treatment for mucositis is palifermin
10 (Kepivance®), and its application is limited to mucositis in patients
undergoing conditioning regimens prior to hematopoietic stem cell

transplant.

In addition to the symptoms of mucositis and its impact on quality of

life, mucositis adversely affects a variety of other health and economic

15 outcomes. The duration of hospitalization and risks of serious infection are
significantly increased in patients with oral mucositis, which results in an
increase of use of resources and higher costs. Mucositis also threatens the
efficacy of treatment plans by necessitating breaks in radiation therapy,
reductions in doses of drugs used in chemotherapy and modifications in the

20 selection of antineoplastic agents.There are currently many different
treatments that are known to prevent or treat inflammatory pain and
diseases in mucosa in the oral cavity, pharynx and larynx These treatments

can be generally categorized as general oral care protocols, interventions

to reduce the mucosal toxicity of chemotherapy drugs, mouthwashes with

25  mixed actions, immunomodulatory agents, topical anesthetics, antibacterial,
antifungal and antiviral agents, cytoprotectants, mucosal cell stimulants,

psychotherapy and analgesics.
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used in patients at risk of getting mucositis.

10 Cytoprotectants such as beta-carotene, vitamin E and oxpentifylline
have also been tried to ameliorate mucositis in cancer patients. Low
energy laser treatments, silver nitrate and glutamine have also been tried to
decrease the duration of mucositis. Analgesics such as opioids are also
generally used to reduce pain. Immunomodulatory agents such as

15  granulocyte-macrophage colony stimulating factor (GM-CSF), keratinocyte
growth factor-1 and granulocyte stimulating factor (G-CSF) have been
administered and can be effective in reducing and preventing the duration
of mucositis. Topical anesthetics, antiseptics, antibacterial, antifungal and

antiviral agents have also been used to treat or prevent mucositis.

20 These different treatments are still insufficient for preventing and
treating inflammatory pain and diseases in mucosa. It is therefore extremely
important that inflammatory pain and diseases in mucosa, particularly in
mucosa of the oral cavity, the pharynx and the larynx, be prevented or
treated to reduce the severe conditions of the patients. Among

25 inflammatory pain and diseases, the mucositis, and particularly mucositis of
the the oral cavity, the pharynx and the larynx, needs the development of

new treatments.

Alpha-2 adrenergic receptor agonists play a key role in smooth

muscle contraction and neurotransmitter inhibition. Alpha-2-adrenergic
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to treat insomnia or menopausal symptoms. It can also be used to treat
10  some types of neuropathic pain (Joel B.Epstein and al, Journal of Orofacial
pain 1997, volume 11, number 4 pp 346-352). However, the causative
mechanisms of neuropathic pain are different compare to those of
inflammation pain. Indeed neuropathic pain is produced by damage to, or
pathological changes in the peripheral or central nervous systems.
15 Examples of pathological changes include prolonged peripheral or central
neuronal sensitization, central sensitization related damage to nervous
system inhibitory functions, and abnormal interactions between the somatic
and sympathetic nervous systems. The hallmarks of neuropathic pain are
chronic allodynia and hyperalgesia. Examples of neuropathic pain include:
20  monoradiculopathies, trigeminal neuralgia, postherpetic neuralgia, phantom
limb pain, complex regional pain syndromes and the various peripheral
neuropathies. Neuropathic pain tends to be only partially responsive to
opioid therapy.. In other applications clonidine is used to treat attention-
deficiency hyperactivity disorder, as well as Tourette syndrome. However
25 clonidine has never been used to treat inflammatory pain and diseases in
mucosa, particularly mucosa of the oral cavity, pharynx or larynx and more

particularly oral mucositis.

There are many different systems known in the art to deliver alpha-2
adrenergic receptor agonists, besides the regular pill formulations. For

30 instance, U.S. Patent 4,201,211 describes a therapeutic system in the form
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clonidine for the priming dose and the means by which the system is
attached to the skin. This patent describes the use of clonidine to treat

hypertension.

United States Patent 5,175,052 describes an adhesive tape
15  preparation of clonidine comprising a polytetrafluoroethylene porous sheet
having an air permeability of from 10 to 500 seconds having thereon an
active ingredient-containing layer comprising a pressure-sensitive adhesive
obtained by copolymerizing a monomer mixture comprising from 40 to 80%
by weight of 2-ethylhexyl acrylate, from 20 to 60% by weight of 2-
20 methoxyethyl acrylate, and 0 to 40% by weight of vinyl acetate, the
pressure-sensitive adhesive containing clonidine to treat hypertension as
an active ingredient. The preparation achieves sustained release of
clonidine and exhibits long-term preservability while minimizing skin
irritation and maintaining sufficient adhesion to the skin.
25
A clonidine preparation for percutaneous administration comprising a
support having provided thereon an active ingredient-containing layer is
disclosed in U.S. Patent 4,765,974.The active ingredient-containing layer
contains an acrylic polymer having a glass transition temperature of from -

30 70° Cto -10° C and pressure-sensitive adhesion at room temperature as a
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10 in United States Patent 4,292,303.

However, none of the above patents describe the mucosal delivery
of at least one alpha-2 adrenergic receptor agonist or the use thereof to
prevent or treat inflammatory pain and diseases in mucosa, and notably

15 mucosa of the oral cavity, the pharynx and/or the larynx. Thus, there is a
need in the art to prevent or treat inflammatory pain and diseases in
mucosa, and notably mucosa of the oral cavity, the pharynx and/or the
larynx in an effecive manner and especailly in cancer or immunodepressed
patients or mammals such that cancer treatment can be maintained in

20 successive freatments.

Therefore it is an object of the present invention to prevent or treat
inflammatory pain and/or diseases in mucosa, and notably, but not only,
mucosa of the oral cavity, the pharynx and/or the larynx,using at least one

25 alpha-2 adrenergic receptor agonist and/or at least one pharmaceutically

acceptable salt thereof.

In particular, it is an object of the present invention to prevent or treat
mucositis using clonidine, clonidine hydrochloride, clonidine derivatives or

30  mixtures thereof.
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10  pain and diseases in mucosa and notably, but not only, mucosa of the oral
cavity, the pharynx and/or the larynx.

It is yet another object of the present invention to provide a mucosal
bioadhesive slow release carrier that can contain a bioadhesive agent of
15  synthetic, vegetal or animal origin, preferably from milk proteins or of pea
protein origin that contains at least one alpha-2 adrenergic receptor
agonist, and/or at least one pharmaceutically acceptable salt thereof to
prevent or treat inflammatory pain and/or diseases in mucosa and notably,
but not only, mucosa of the oral cavity, the pharynx and/or the larynx.
20
Yet another object of the present invention is a method for delivering
at least one alpha-2 adrenergic receptor agonist, and/or at least one
pharmaceutically acceptable salt thereof to a mammal to prevent or treat
inflammatory pain and/or diseases in mucosa and notably, but not only,
25 mucosa of the oral cavity, the pharynx and/or the larynx.

Methods of preventing or treating inflammatory pain and/or diseases
in mucosa and notably, but not only, mucosa of the oral cavity, the pharynx
and/or the larynx are also objects of the present invention using at least one

30 alpha-2 adrenergic receptor agonist and/or at least one pharmaceutically
acceptable salt thereof.



of at |east one al pha-2 adrenergic receptor agonist or the use thereof to
prevent or treat inflammtory pain and di seases in mucosa, and notably
mucosa ofwophelcsadiocavity, the pharynx and/ or the |arynect/Ere®ootivese i s a
need in the art to prevent or treat imflamuatory pain and di seases in
mucosa, and notably nucosa of the oral cavity, the pharynx and/or the

| arynx in an effecive manner and especailly in cancer or

| mmunodepr essed

patients or mammal s such that cancer treatnent can be maintained in
successive treatments. Therefore it is an object of the present invention
to prevent or treat inflamuatory pain and/or di seases in nucosa, and

not abl y, but not ly, cosa of the.oral cavi t he pharynx d/or the
larynx Using at | SR8 Unb e BHELS aBIDEGE Sk pierestar O AR B ac
| east one phaismFssture dfl MedictfitinddlcontAhihgt ele@t onkNaPhbl2 Gdrédergicdt 1s an

obj ect of the present invention to prevent or treat nucositis using
cl oni di ne, clreesriphadPNiEtoANN@T ak,leastonndi pearmeacardicaNie Acsepiable Fadls

ther eof . 1 i3, 400t BSTr0bLAC: BLAL NIGRIRSERY dalY SHLIGREBaBLOY] YR Ghgpucosal

bi oadhesi ve sI'6W'rel ease  carri T very

['eas

al pha- 2 adr enértablyebeptstrorigonusdsa antheotraiitalieashe pharypixadndioetia cal |y
acceptable salt thereof. It is f/et anot her object of the present invention

to provide al3fevdaElsppn ebiegt g

BRIPESENENYeRNPT- el ease carrier in which the

at | east one al pha-2 adrenergi c receptor agonist and/or at |east one

pharmaceutically

Yet another object is the use of at least one alpha-2 adrenergic

10  receptor agonist, and/or at least one pharmaceutically acceptable salt

15

20

25

30

thereof for preventing or treating inflammatory pain and/or diseases in
mucosa and notably, but not only, mucosa of the oral cavity, the pharynx
and/or the larynx.

These and other objects are achieved by the present invention as
evidenced by the summary of the invention, description of the preferred
embodiments and the claims.

SUMMARY OF THE INVENTION

The present invention relates to a pharmaceutical composition
comprising at least one alpha-2 adrenergic receptor agonist, and/or at least
one pharmaceutically acceptable salt thereof for prevention or treatment of
inflammatory pain and/or diseases in mucosa and notably, but not only,
mucosa of the oral cavity, the pharynx and/or the larynx.

In another aspect, the present invention relates to a process for
treating inflammatory pain and/or diseases in mucosa and notably, but not
only, mucosa of the oral cavity, the pharynx and/or the larynx, in a mammal
in need of such treatment, said process comprising administering to said
mammal a pharmaceutically acceptable amount of at least one alpha-2



acceptabl e salt thereof can be adm nistered to prevent or treat

i nfl ammatory pain and di seases in nucosa and notably, but not only, nucosa
of the orwb208Mmi3igny the pharynx and/or the larynx. It i ®cyatr2émotives obj ect
of the present invention to provide ainmucosal bi oadhesive slow rel ease
carrier that can contain a bioadhesive agent of synthetic, vegetal or
animal origin, preferably frommIlk proteins or of pea protein origin that
contains at | east one al pha-2 adrenergic receptor agonist, and/or at | east
one pharmaceutically acceptable salt thereof to prevent or treat

i nf | anmat or y agegénergied/ recegicseagosistn and/os a ahnteasst aley, pharmacetticalyy,
mucosa of the org% av”ﬁ%@ tﬁe pharynx and/or the |arynx. Yet another

obj ect of th@cﬁ?% Q 5§ £%9'on is a nethod for delivering at |east one

al pha-2 adrenergic receptor agonist, and/or at |east one pharmaceutically
acceptable salt thereof to a manmal to prevent or treat inflamuatory pain
and/ or di seases i N gOEHEHR WChm&amq&engmvenbon dalajes fuaosathed tonseal al
cavity, the ry. - t | ary 2Nt | reating
inflannatgrnggiﬁﬂﬁwgﬁgﬁ8éﬁs§§%ezéiﬁﬁﬁaggggggidgﬁoﬁéﬁ¥@3¥bﬂ?aﬁﬁﬁﬁbn%&,

micosa of thedeafiakterg toya ndrampian yiesd aidueh tidmmieat yhleat ©nal siphald) ect s
of the present invention using at | east one al pha-2 adrenergic receptor

agoni st and/ GAreiergisasieceRr prRgaRiRteudN@ar | vt a t e RRArMACREHEAIY. Use of

t he nucosal %iCB?HtBBi%i Y8t flePdps €l ease carrier for the manufacture of
medi caments containing at |east one al pha-2 adrenergic receptor agonist,

and/ or at |east one pharmaceutically acceptable salt
10 In another aspect, the present invention relates to a pharmaceutical
composition comprising or consisting essentially of or consisting of
clonidine and/or clonidine hydrochloride and/or a clonidine derivative and/or

mixtures thereof for prevention or treatment of mucositis.

15 In another aspect, the present invention relates to a process for
treating mucositis in a mammal in need of such treatment, said process
comprising administering to said mammal a pharmaceutically acceptable
amount of clonidine and/or clonidine hydrochloride and/or a clonidine

derivative and/or mixtures thereof.

20
In another aspect, the present invention relates to a pharmaceutical
composition comprising or consisting essentially of or consisting of
clonidine and/or clonidine hydrochloride and/or a clonidine derivative and/or
mixtures thereof for prevention or treatment of stomatitis.
25

In another aspect, the present invention relates to a process for
treating stomatitis in a mammal in need of such treatment, said process
comprising administering to said mammal a pharmaceutically acceptable
amount of clonidine and/or clonidine hydrochloride and/or a clonidine

30 derivative and/or mixtures thereof.



thereof to prevent or treat inflammatory pain and/or diseases in nucosa and
not ably, but not only, nucosa of the oral cavity, the pharynx and/or the

| arynx, iwoabsm3asivobj ect of the present invention. Yet pamapbevoehpsect is
the use of at |east one al pha-2 adrenergi c receptor agonist, and/or at

| east one pharmaceutically acceptable salt thereof for preventing or
treating inflanmatory pain and/ or di seases in nucosa and notably, but not
only, mucosa of the oral cavity, the pharynx and/or the | arynx. These and
ot her objects are achieved by the present invention as evidenced by the
summary of the i nle@nother aspsct the praseof investipn et@tesstb anbethoteiat keaind t he
claims. SUWARY OF THE #NVENTICN The

resent invention.relates t
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receptor agoridaiinisfithgOfo @t nfamal ARenddRONBRRHUL treginentaeloARimd ldied t
t hereof for prevention or treatnment of inflanmmatory Paln and/ or di seases in

mucosa and né&taidipe bydrogbtorigiel \Bndirc @ Llomidinge dariptivevang/or t MétEiesr ynx
and/ or thg I%é@?f I n anot her aspect, the present invention relates to a
process for tréeati'ng inflamuatory pain and/or di seases in nucosa and
not ably, but not only, nucosa of the oral cavity, the pharynx and/or the
| arynx, in a manmal in need of such treatnent, said process conprisin

S1 ng
adm ni stering to ¥hracH@mAsPest. JhaPreRtitinentiop relxeptam rhamanautisel at
| east one al s n | C.hece |,St t e O
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clonidine and/or clonidine hydrochloride and/or a clonidine derivative and/or

10  mixtures thereof for prevention or treatment of lichen planus.

In another aspect, the present invention relates to a process for
treating lichen planus in a mammal in need of such treatment, said process
comprising administering to said mammal a pharmaceutically acceptable

15 amount of clonidine and/or clonidine hydrochloride, and/or a clonidine

derivative and/or mixtures thereof.

In another aspect, the present invention relates to a pharmaceutical
composition comprising or consisting essentially of or consisting of
20  clonidine and/or clonidine hydrochloride and/or a clonidine derivative and/or

mixtures thereof for prevention or treatment of periodontal disease.

In another aspect, the present invention relates to a process for

treating periodontal disease in a mammal in need of such treatment, said

25 process comprising administering to said mammal a pharmaceutically
acceptable amount of clonidine and/or clonidine hydrochloride and/or a

clonidine derivative and/or mixtures thereof.

In another aspect, the present invention relates to a pharmaceutical

30 composition comprising clonidine and/or clonidine hydrochloride and/or a



acceptabl e salt thereof. In another aspect the present invention relates to
a nethod to treat oral conplications due to chenotherapy or radiation

t r eat nentwbyondiigibst ering to a manmal in need of such tceatromoicnss | east
one al pha-2 adrenergi c receptor agonist, and/or at |east one
pharmaceutically acceptable salt thereof. In another aspect, the present

I nvention relates to a pharnaceutical conposition conprising or consisting
essentially of or consisting of clonidine and/or clonidine hydrochloride
and/ or a clonidine derivative and/or m xtures thereof for prevention or
treat ment of clmtkdisétd@fivatime andi{dremixismesctherediefop meseentionner treatnentedfat es t o
a process for h eati nucositis in a mammal in need of such treatnent,
sai d process ap kﬁﬁ’ adninistering to said manmal a pharnaceutically
accept abl e anount of clonidine and/ or cloni di ne hydrochl oride and/or a
clonidine derivative and/or m xtures thereof. |In another aspect, the
present inventionlt énetlsr aspectpie rmiesent, tWENBRMTEIIES 60 @ dHPEeSS ff@f or

conet 4119, SRS OBt fECIP 2 Al 5 B OF 08 el G,

hydr ochl ofi d I'ne rivative an

prevention olprédesat @BNipriefngs taammihistéring Ito saidt hﬁmmp@tphérhﬁceuﬁéﬁm
I nvention relates to a process for treating stomatitis in a mamual in need

of such trea@ﬁéﬁ@tab@alaﬂ‘%c@cﬁ opisipe iandhy sloamiding tydraghledde A/ el a
phar maceut i caldniqir oePlatNEand/or mixtures thereof.

10 In another aspect, the present invention relates to a pharmaceutical
composition comprising or consisting essentially of or consisting of
clonidine and/or clonidine hydrochloride and/or a clonidine derivative and/or
mixtures thereof for prevention or treatment of orodental and/or orofacial
inflammatory pain.

15

In another aspect, the present invention relates to a process for
treating orodental and/or orofacial inflammatory pain in a mammal in need
of such treatment, said process comprising administering to said mammal a
pharmaceutically acceptable amount of clonidine and/or clonidine

20  hydrochloride and/or a clonidine derivative and/or mixtures thereof.

The use of at least one alpha-2 adrenergic receptor agonist or
pharmaceutically acceptable salts thereof such as clonidine and/or
clonidine hydrochloride and/or a clonidine derivative and/or mixtures thereof

25 for the manufacture of a medicament to treat inflammatory pain and
diseases in mucosa and notably, but not only, mucosa of the oral cavity, the
pharynx and/or the larynx, such as mucositis and/or lichen planus and/or
periodontal diseases and/or aphtous ulcers and/or orodental and/or
orofacial pain is yet another aspect of the invention.

30



anount of clonidine and/or clonidine hydrochloride and/or a clonidine
derivative and/or m xtures thereof.In another aspect the present invention
rel at es twoaormisisad to treat oral conplications due to ebempbivenamys or

radi ati on treatnment by adm nistering 4o a mammal in need of such treatnent
cl oni di ne and/ or cl oni di ne hydrochl oride and/or a clonidine derivative
and/or m xtures thereof. In another aspect, the present invention rel ates
to a pharmaceutical conposition conprising or consisting essentially of or
consi sting of clonidine and/or clonidine hydrochloride and/or a clonidine
derivative and/ or Irm' amojhels adpeckofthd qreperty émtentionorelatesatoreat mofcobalchen

pl anus. I n anoth asp resent invention rela ss for
Proating i CRETAESNELSP S Er Th CRBBRIO SUCRTTELIY Fene iy o G ocess
conpri sing a@ahgwsﬁhgrdfr@ leassahd ABREB a@r@e@gum@%@btdﬁaégdh@cc‘aﬁm@béte
anount of cl onidine and/or clonidine hydrochlori de, /or a clonidine

derivative afRESSr ORExPhawsagaidicaty . a¢¢epéahieh§alta§*@e@f f@heorﬁr/@@féﬂﬂ or

MR R S A R R T e

and/ or a cl omotonly, Aricosalof ee arsﬂl/cgmtynthélpheq/rixwoﬁofthbqarymeventlon or
treatnent of periodontal disease. |In another aspect, the present invention

relates to a process for treating periodontal disease in a mammal in need

g‘;]af ‘rlrggeh{ ??;FFT Thedlsd OF LRRIDsSPEBEHREPe 3N AIELEE baWiet Qo Ringesrml
least one alpha-2 adrenergic receptor agonist or a pharmaceutically
10  acceptable salt thereof such as clonidine and/or clonidine hydrochloride
and/or a clonidine derivative and/or mixtures thereof for the manufacture of
a medicament to treat inflammatory pain and/or diseases in mucosa and
notably, but not only, mucosa of the oral cavity, the pharynx and/or the
larynx, such as mucositis, stomatitis, lichen planus, periodontal diseases,
15  aphtous ulcers or orodental and orofacial pain is yet another aspect of the

invention.

Yet another aspect of the present invention is a mucosal bioadhesive
slow release carrier comprising or consisting essentially of or consisting of
20 a first active ingredient(s) of clonidine and/or clonidine hydrochloride and/or
a clonidine derivative and/or mixtures thereof and at least one second
active ingredient(s) different from clonidine, clonidine hydrochloride, a
clonidine derivative or mixtures thereof selected from the group of another
alpha-2 adrenergic receptor agonist, an alpha-adrenoreceptor agonist,
25 antiviral agents, analgesics, anaesthetics, antalgics, anti-inflammatory
agents, antiemetics, antibiotics, antiseptics, an antiviral, an antifungal, a
salivation agent, for preventing or treating inflammatory pain and diseases
in mucosa, and notably, but not only, mucosa of the oral cavity, the pharynx
and/or the larynx.
30



accept abl e anount of clonidine and/or clonidine hydrochl oride and/or a
clonidine derivative and/or m xtures thereof. In another aspect, the
present iwoentoamsiwel ates to a pharnaceutical conpositi @OTEPIENIEI0EE

cl oni di ne and/ or cl oni di ne hydrochl orisde and/ or acl oni di ne derivative
and/ or m xtures thereof for prevention or treatnent of aphtous ulcers. In
anot her aspect, the present invention relates to a process for treating
aphtous ulcers in a mammal in need of such treatnent, said process
conprising adm nistering to said manmal a pharmaceutically acceptabl e
anount of cl oni di heyahanathechspectithe pigskrddhventiodepranidlesra enugiosai slowe

derivati ve and/ or rr%xtg es. thereof. |In another %}sipgsgl t he raglsen%)

i nvention r el 8f83S 'Oﬁ_ bﬁ_ﬁ}’ﬁa%rﬁ‘?rc%?m%ﬂﬂgsf’h S 'H'Pr ie§??i 1B O6nYi sting
essential |y @bngiktif@o$betiéh 0f00a! oM s, wefheof elomidide Radireshiner i de
and/or a clonidine derivative and/or m xtures thereof for prevention or

treat nent of hygmebiaride andlooe elpoiditg derivativeant/oo eympdure thereehas iger
aspect, the pr ' t | at t-Qo I .00 ent al
andi or ' or of Bl e EEIdHR: BRSS! 344" To 3R RERRRRR ok fepSEBER % RS et
sai d process beoapen 5itd 036 bl Welgletr e |éast Driethioadmediveragdat aratbstiveeal | y
accept abl e anount _of cl oni di ne and/ or cl oni di ne hP/droch oride and/or a

cl oni di ne dedi PaBPPebUVEIGht of 2t [FasE opResusiainedHelegse ageniithalepravidase
al pha- 2 adr eRgLdited GFERLEF @?O‘J&i% iﬁﬁreﬂféﬁf.”acem ically acceptable salts
or

t hereof such "as cl oni di ne an

10 A mucosal slow release bioadhesive carrier comprising or consisting
essentially of or consisting of between 0.001 to 10% by weight of clonidine,
clonidine hydrochloride a clonidine derivative or a mixture thereof as an
active ingredient, between 1% to 75% by weight of at least one diluent,
between 5 to 80% by weight of a natural protein from milk and between 5 to

15  80% by weight of at least one sustained release agent is yet another aspect
of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Fig. 1 is a graph showing mean daily mucositis scores. Mean group

mucositis scores were calculated for each day of evaluation. Error bars

represent the standard error of the means (SEM).

® represents vehicle controls day -1 to 20;

—— M —represents Duraclon 100 p g/kg qd Day -1 to 20;

25 —— — A ——represents Duraclon 25 u g/kg qid Day -1 to 20; and

— — A ——represents Duraclon 12.5 u g/kg qid Day -1 to 20.

Fig. 2 is a bar graph showing animal days with mucositis scores of 3
or greater. To examine the levels of clinically significant mucositis with



cl oni di ne hydrochl oride and/or a clonidine derivative and/or m xtures
thereof for the manufacture of a nedicanent to treat inflamuatory pain and
di seases wo 0uassaavand notably, but not only, mucosa of pChapreswliocmayity,
t he pharynx and/or the larynx, such as nmucositis and/or |ichen planus
and/ or periodontal diseases and/or aphtous ul cers and/or orodental and/or
orofacial pain is yet another aspect of the invention.ln another aspect,
the present invention relates to a nucosal bioadhesive slow rel ease carrier
conprising or consisting essentially of or consisting of at |east one
al pha- 2 adr energiscoreoé 3t or higheni sthe éotdl oumdver |of altysdnewbichramaeainalcal | y
accept abl e salt_therepf forlgrﬁ%fntion or treat nent tory pain
eya

f infl
and/ or di seasesSTHOMEE 2% § S Bas SOTERY y At EBRIESSEt RS 8t al

cavity, the phasaresnei@ ef thd eotapMifber IGEdHFS sebret. "NE OsAbridd eedbrRS! ve
slow rel ease carrier conprising at |east one al pha-2 adrenergic receptor

agoni st or a phetetsfically isignificani sifégrenpes wdgntcarearedrtoghe tvehigle coniral ne

and/ or cl gni di ne.. r OC: d/or a clonidine derivative and/ or
m Xt ures ?her eo&s'ﬁ%% (?@quqr{adﬁ%&éc ure of a nedicanent to treat inflammtory

pai n and/ or diseases in mucosa and notably, but not only, nucosa of the
oral cavity, the phag%nx and/or the larynx, such as nmucositis, stomatitis,

l'i chen planus, _pelFiig) it 810a; @@85@,Omd%tt%%@‘%ﬂrbé/f@oéms&@ﬁfér&‘ﬁp- dne
o e B eont HRAASEOE e RREIG ol LANGN 10 BRI Shotpect
conpri sing or cextsbitdd by easkamimal inythefstudy.cdhisi cdticulgtiart was made using
10 the trapezoidal rule transformation. Group means were calculated and
are shown with error bars representing SEM for each group. Groups
were compared using the Kruskal-Wallis ANOVA on ranks method.
Statistically significant reductions in mucositis were seen (P=0.0007
overall, individual group comparison to control values are shown).
15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF

THE INVENTION

As used herein, the term “bioadhesive” refers to any adhesive that
20 interfaces with living tissue and/or biological fluid.

By the term “carrier” is meant any object that can transport at least

one active ingredient.

25 The term “mammal” encompasses any of various warm-blooded
vertebrate animals of the class Mammalia, including humans, characterized
by a covering of hair on the skin and, in the female, milk-producing
mammary glands for nourishing the young.



a first active ingredient(s) of clonidine and/or clonidine hydrochloride
and/or a clonidine derivative and/or m xtures thereof and at |east one
second acwowveio/g3gsiedi ent (s) different from clonidi ne, clpomirEP2eve/062068
hydrochl ori de, a clonidine derivativet7or m xtures thereof selected fromthe
group of another al pha-2 adrenergic receptor agonist, an

al pha- adrenor eceptor agonist, antiviral agents, anal gesics, anaesthetics,
antal gics, anti-inflammtory agents, antienetics, antibiotics, antiseptics,
an antiviral, an antifungal, a salivation agent, for preventing or treating
i nfl ammat ory pai nAsndse sl'@aeiesthentemcé‘maposmdn rfbeatyiay capity” isotheomaist mucosa

of the oral aV|t r and/or the larynx.In yet another aspect the
present inve ??%%le?rti@?ﬁ quj’r@&%\é Y-sl ow rel ease bi oadhesive carri er

conprising or consisting essentially of or consisting of between 0.001 to
10% by wei ght of clonidine and/or clonidine hydrochloride and/or a
cl oni di ne deri vat Aseusgtiherein ’ ﬂﬁ@kmwéy eéeredp the maulicer mouthdegigneor

pereen, 130 eyd 8 MFM Rl b330 B8 FAGRLS cRELAEER B el

wei ght of ~at Bl oadnes; Ve y Wei ght of

at | east oneo$tusd ipdand el mesoragend jdwmt provi des sustained rel ease of the
active ingredient. A nucosal slow rei ease bi oadhesive carrier conprising or

consisting essentially of or consisting of between 0.001 to 10% by wei ght

of clonidine, cl onsdiagqhygiche har tdd adﬂ:LiA) b dr‘ngg feé'c‘ﬂ ﬂnﬁt ag?nta i<t ure

thereof as an active 1 ngredient, between by wel I"east
one dil uent, enebmpassés sucrsegem thet aretinedlublerdituentd ama Gb|elbh3 ditimmtsn | k and
bet ween ? to
0
The terms “binder” or “binding agent” are used interchangeably
herein and relates to any pharmaceutically acceptable film which can be
used to bind together the active and inert components of the carrier
together to maintain cohesive and discrete portions. Binders provide the
15  matrix from which the active ingredient is gradually secreted.

Similarly, throughout the text, the expression "slow release" or

“sustained release” are used interchangeably and mean that the active
ingredient is released immediately and then over a prolonged period of time

20 of at least 12 hours or at least 18 hours or at least 20 hours or at least 24

hours and up to 36 hours.

As used herein “of vegetal origin” means any protein that can be
found in plants that acts as a bioadhesive and thus interfaces with living

25  tissue and/or biological fluid.

Throughout the text, the terms "bioadhesive" or "mucoadhesive” will

be used interchangeably.

Similarly, the term "therapeutic" encompasses both therapy and

30 prophylaxis of inflammatory pain and diseases in mucosa of the oral cavity,



80% by wei ght of at | east one sustained rel ease agent is yet another aspect
of the invention. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a graph

showi ng mwenothaisigiomucositis scores. Mean group nMucosi t iPETHPRESH6WES €

cal cul ated for each day of evaluations Error bars represent the standard
error of the neans (SEM. represents vehicle controls day - 1 to 20; -
represents Duraclon 100 mg/kg qd Day - 1 to 20; represents Duraclon 25 m
g/ kg gid Day - 1 to 20; and represents Duraclon 12.5 mg/kg qid Day - 1 to
20. Fig. 2 is a bar graph show ng animal days with nucositis scores of 3 or
greater. To @kanime anbeldrgwelssicbf agl muicasitis yarx/gnistionezatitismanakirt licheni t ha
score of 3 or_ higher., The taqtal nunber of days in ich an,ani mal exhi bited
2 elevat od DM Sl BerbldRiay MaFRRE AOr EBnlahsr MR a B offteral o
nunber of daypdfsiUreficidlpanbbslused hdpnpt es statistically significant

di fferences when conpared to the vehicle control using a Chi-squared test.

Fig. 3 is a bar graph show ng the nean Mucositis Score AUC. The area under
the curve (AUC) wAS wsadcDergirePrptaing RENAESSPRGIR™ gReRrBPRSEASHReRrA9INeach

ani mal inst .h%x%ttigaym B'Piﬁ)rﬁu%BCBgaﬁéq&Pe V\ﬁ? gﬁgaa}‘@i&g%% th%%pﬁépib%%'n rule
transfornati on. oup neans were calcul ated and are shown wth error bars
repr esent i ng chEMidally rmaciputed by reaoupisusyeny ratorE pecteirsthag is babjected
Kruskal -Wal | i s ANOVA on ranks net hod. o ,

to any chemical treatment, such as cross-linking, would not be considered a

natural protein.

As used herein the term clonidine encompasses all forms of N-(2,6-

10  dichlorophenyl)-4,5-dihydro-1H-imidazol-2-amine and includes clonidine

hydrochloride formulations, as well as the pharmaceutically acceptable
salts.

To “prevent” as used herein means that treatment is started prior to
chemotherapy or radiation therapy, thus hindering the onset of

15 inflammatory pain and diseases in mucosa and notably, but not only,
mucosa of the oral cavity, the pharynx and/or the larynx, such as mucositis
and/or stromatitis and/or lichen planus and/or periodontal disease and/or

aphtous ulcers and/or orodental pain and/or orofacial pain.

“Treating inflammatory pain” as used herein means that once the
20 mammal has developed an inflammation in mucosa and notably, but not
only, mucosa of the oral cavity, the pharynx and/or the larynx, the pain

decreases by counteracting the inflammation of the mucous membranes.

“Treating mucositis” as used herein means that once the mammal
has developed mucositis, the inflammation of the mucous membranes is

25 counteracted.

As used herein the term “mucositis” encompasses any inflammation

or ulceration of the mucous membranes in a mammal.



Statistically significant reductions in nucositis were seen (P=0. 0007
overal l, individual group conparison to control values are shown). DETAILED
DESCRI PTIv 20F/0BiH29 PREFERRED EMBODI MENTS OF THE | NVENTI @NTAP200006206€T €i n,
the term "bi oadhesive" refers to any mdhesive that interfaces with living
tissue and/or biological fluid. By the term"carrier” is neant any object
that can transport at |east one active ingredient. The term " mammal "
enconpasses any of various warm bl ooded vertebrate aninals of the class
Manmal i a, including humans, characterized by a covering of hair on the skin
and, in the fenal éPemnddantplr dikesisag ammsedy hgreamdeeférsr tonquariosionta) ghe

young. As use%. herein.the.term?"” micosa I N t.h% Oﬁa| cavi t&?/' IS thet.m)i st
tissue that [MISEESEEnEGHATSH S99 ? aA1§l REEQIRRILS. has g éﬁvp?9"° 'ers to
the nouth or pERPlbntaediseBs@r the surface on which the nouth is |ocated. It
I ncludes the palate, the interior of the lips and the interior of the jaws.
As used herein the term"diluent" neans a diluting agent and enconpasses
such agents that ASeusettHemine omll ¢rRMPLCcadiras BIringl andiafigs rehematherayr ms

oo o A A AGE o B RS N SIRDARE AR IoARd R e (0
active and i becter@brpfecdons, afndaheinfsationsrarndgdtahanfelcion®i blegding; otigsi ve
and discret erﬁgurt%,i %]c?th dl?éicggj/earnsd Jrg\f)irggleﬁnhseor gum diseases.
As used herein “pharmaceutically acceptable vehicles” include
carriers, excipients and stabilizers. The formulations can be prepared as
10 set forth in Remington’s Pharmaceutical Sciences 16" edition, Osol A.
editor (1980). Examples of carriers, excipients and carriers include saline,
PBS, buffers such as phosphate, citrate and other organic acids;
antioxidants such as ascorbic acid, low molecular weight polypeptides;
proteins such as serum albumin, immunoglobulins, gelatins; hydrophilic
15 polymers such as PVP; amino acids of glycine, glutamine, arginine, lysine
or asparagines; carbohydrates including such as glucose, mannose or
dextrins; sugar alcohols including mannitol or sorbitol; salt-forming

counterions such as sodium and/or nonionic surfactants such as Tween®.

20 A “pharmaceutically acceptable amount”, as used herein, means the

amount sufficient to achieve or at least partially achieve the desired effect.

As used herein “consisting essentially of° means that the
pharmaceutical composition can contain other minor ingredients that do not
25  affect the physiological action of the first and/or second active ingredients of

the pharmaceutical composition described herein.

“At least one” when referring to the active ingredients means that
there is 1 or 2 or between 1 to 3 active ingredients, which active ingredients

are alpha-2 adrenergic receptor agonists or or pharmaceutically acceptable



matrix fromwhich the active ingredient is gradually secreted. Simlarly,

t hroughout the text, the expression "slow rel ease"” or "sustained rel ease"
are used wotermisaigeabl y and nean that the active ingregcempr2m/06®beased

i mmedi ately and then over a prol ongecoperiod of tinme of at |east 12 hours
or at least 18 hours or at least 20 hours or at |east 24 hours and up to 36
hours. As used herein "of vegetal origin" neans any protein that can be
found in plants that acts as a bi oadhesive and thus interfaces with living
ti ssue and/or biological fluid. Throughout the text, the terns

" bi oadhesi ve'salis thengobanlliks iphermaceutidad aomeedsitians: tadrege s npinissened iar | v,

the term "therapeutic" enc sses both therapy and prophyl axi s of
inflammtory%b%ﬁ}#g%gs 9?%%&’?@31qrﬁ'nnucosa of the oral cavity, pharynx and
| arynx such as nucositis and/or stromatitis and/or |ichen planus and/or

periodontal di seamr@n@tietﬁﬁ@ug,t s prégeeit Sneeritiopr pvediss kaphansdceiutieslof aci al
pain as used herein. As used herein "proteins of natural origin"
enconpasses &RYANSHI0H; GOMBRIISNG 1R GORSiSENG @saeatially ofRieansiftingsefraideaste of
whi ch has<no e ] € lc@an' : n, IM - rotein
that is StSij ?gtge%raog&gn ﬁ%héeék% cal élgdr*l(‘ala ,?réénn fxr gﬁclﬁaggggﬁ SS- F%%E%gé” woul d
not be consi deceptadlenadititizdrepf tdreprevediing sedrelatingiinflarhmatenynpaih amddome

|1 f f N-(2,6- dich h |)-4,5-dj hydro-1
Fhi m dazol - 2 J4SRARES AR EMIORER FHESIERBR, BiiEDt oY, tucosa of thé crdl cavity, the

pharynx and/or the larynx.

Pain and diseases in mucosa are, for example, mucositis, stomatitis,
10 lichen planus, periodontal disease, aphtous ulcers, oesophagitis, rectitis,
rectocolitis, and Crohn’s disease, orodental pain and orofacial pain.

Pain and diseases in mucosa in the oral cavity, pharynx or larynx
are, for example, mucositis and/or stomatitis, and/or lichen planus and/or
periodontal diseases and/or aphtous ulcers and/or orodental and/or

15  orofacial pain.

The alpha-2 adrenergic receptor agonist can be selected from a
group of clonidine, p-aminoclonidine, rilmenidine, apraclonidine,
medetomidine, tizadine, guanethidine, tiamenidine, 5-bromo-6-(2
imidazolidine-2-ylamino) quinoxaline, clonidine bromochloride,

20  dexmedetomidine, detomidine, medetomidine, alphamethyldopa,
oxymetazoline, brimonidine, tizanidine, mivazerol, lofexidine, xylazine,
guanabenz, guanfacine, guanclofine, guanoxabenz, , azepexole, 6-allyl-2-
amino-5,6,7,8-tetrahydro4H-thiazolo [4,5-d]azepine diHCI, methoxamine, ,
oxymetazoline, tetrahydralazine, xylometazoline or a derivative or structural

25 analogue thereof.

In a preferred embodiment, the present invention is a pharmaceutical

composition comprising or consisting essentially of or consisting of



hydrochl ori de formul ations, as well as the pharmaceutically acceptable
salts. To "prevent" as used herein neans that treatnent is started prior to
chenot herwpyomvosisadi ati on t herapy, thus hindering the orsetepredosiosfobsinmat ory
pai n and di seases in nucosa and notakdty, but not only, nucosa of the oral
cavity, the pharynx and/or the larynx, such as nucositis and/or stromatitis
and/ or |ichen planus and/or periodontal disease and/or aphtous ul cers
and/ or orodental pain and/or orofacial pain. "Treating inflanmmtory pain"
as used herein neans that once the mammal has devel oped an inflammtion in
mucosa and nctaiidipe, wlonidioe bwdipchlanides sangt/ot e aorEdlineadetiyativehengiier ynx

and/ or the | ar.ynx he I n_decreases by.counteracting the inflanmtion of
t he nmucous ngﬁ%ﬁg%%beregﬁgépr%v§n g(%itr[el\é 'mgﬂuﬁgﬁ'herei n neans that once
t he manmal has devel oped nucositis, the inflammtion of the mucous

nenbranes is countfeeakitbd 46tHes pRehBs®id stiteblé FoMmreate® PhilidaitisecPrRPasses
any inflammation or ulceration of the nucous nenbranes in a

mamal . " Per | 6RBIRXAIOT dliseasse” nasnmyeeneripeser subiects {aldpry. malnausshegim
i seases S Hdbhaip! dicer AR Rabl 90\ dfich. gpuAge' oL 2110
chenot herapy and/or radi ation therapy" refers to oral nucositis, pain,
i nfections such a€ldadineraral clonfdie hpdchfaridgadrei kifonwrt dougs wset! o redt
| nfections, ly;e)gr ierngn darr'Yd has several different pharmaceutical trade names such
as chlornidium®, clonidin®, adesipress®, carapresan®, catarpres®,
durcalon®, cloropres®, catapressan®, and catapress-TTS®.
10
Derivatives of clonidine can also be used in the mucosal bioadhesive
carrier of the present invention such as 3,5-dichloro-4-(imidazolidin-2-
ylideneamino)benzyl alcohol, 3, 5-dichloro-4-(1,3-diisobutyrylimidazolidin-2-
ylideneamino)benzyl isobutyrate and ethyl 3,5-dichloro-4-(1-
15  isoburtyrylimidazolidin-2 benzoate. Para-substituted derivatives of
clonidine such as amino-,diethylamino-, ethylamino- acetamido-
bromoacetamido- N-chlorethyl-N-methyl-amino- and N-B-chloroethyl-N-

methylaminomethyl- can also be used in the present invention.

20 The amount of clonidine, clonidine hydrochloride, a clonidine
derivative or mixtures thereof that can be used in the pharmaceutical
composition that can be used in the present methods can range from 0.025
mg to 2.4 mg per day. In another aspect the dosage can range from 0.05
mg to 0.4 mg. The preferred embodiment is a microdosage of 0.075 mg,

25 0.15mg or 0.3 mg per day to get a local anti-inflammatory effect in mucosa

and to limit a systemic passage.

The at least one alpha-2 adrenergic receptor agonist, and/or
pharmaceutically acceptable salts thereof and/or mixtures thereof and
specifically those receptor agonists described above and more specifically



nout h, tooth decay and gum probl ens or gum di seases. As used herein
"pharmaceutically acceptabl e vehicles" include carriers, excipients and

st abi | i zewe.20fB1§19r mul ati ons can be prepared as set fortChEPPRSEI0BYL ON' S
Phar maceuti cal Sciences 16th edition,220sol A editor ( 1980). Exanples of
carriers, excipients and carriers include saline, PBS, buffers such as
phosphate, citrate and other organic acids; antioxidants such as ascorbic
acid, |low nol ecul ar wei ght pol ypeptides; proteins such as serum al bum n,

i mmunogl obul i ns, gel atins; hydrophilic polynmers such as PVP, am no acids of
gl yci ne, gl uckoriidiee, eogidinenkydrogkiondepa clpdinadglanivative ar bokiydesatheseof

I ncl udi ng such as gl.ucose, nmannose or dextrins: sugar al cohpls including
manni tol “or SAPLRY %PF“'%'& ¢ 41 AN JOHB I 79 9L IWu LT RETOBER n QRIGALY:

noni oni ¢ sur feaedramy,s pavshterdlyT We@Rhasally) VERaIRCetiafpl | Yindaoenbady e
amount", as used herein, nmeans the anmount sufficient to achieve or at |east
partial | y aclinteagermedy disgnsradcesdlgcand fee like dAH&T ) achn iigsediagt(s) of

essential Ly - - ' .11 on 1t g n ot her
mnor 1 ngt o i LS IR R SR RIS Mo BIRE R PRI BIEERR 7 e
and/ or seconéragiralveadmpistetiont s pils, t bataplesr NaGRi | €8t GenpEdrhinistered
descri bed herein, "At |east one" when referring to the active ingredients
nmeans that t fErederaally g trangmusesalbe @s sUPRositeias grd thegk&di ent's, "whi ch
active ingredients are al pha-2 adrenergic receptor agonists or or

pharmaceutical Iy argepbaRirasahlisrbReren of et AGivBNABFRAGHIL)GRMI GBS ti ons
that are adm ni stered%n t he rr%t hlods ?gscrt:ﬂbed Werepn. E )y
upon the conditions of mucositis, where it is located and the need of the
10 mammal. For instance, for mammals that have a severe degree of
mucositis in the mouth and throat, oral administration may not be possible

and hence transmucosal administration may be the best route.

If administered transmucosally all of the active ingredient(s) can be

formulated in the form of bioadhesive tablets, microspheres or nanospheres

15 that can be formulated in any shape such as rectangular, circular, square,

oval and the like. The carrier can also be coated with an active ingredient
described hereafter.

In one aspect of the invention at least one alpha-2 adrenergic
receptor agonist, and/or pharmaceutically acceptable salts thereof and/or
20  mixtures thereof is formulated in a mucosal bioadhesive slow release

carrier in the form of a mucoadhesive tablet.

The mucosal bioadhesive slow release carrier that can be used in

the process of the present invention comprises or consists essentially of or

25 consists of at least one alpha-2 adrenergic receptor agonist, and/or
pharmaceutically acceptable salts thereof and/or mixtures thereof as the
active ingredient(s), at least one diluent, at least one bioadhesive agent and

at least one sustained release agent that provides sustained release of the

active ingredient. This mucosal bioadhesive slow release carrier can also



More specifically, the present invention provides a pharnmaceuti cal
conposition conprising or consisting essentially of or consisting of at

| east onew®d 2a0veBnEpgi C receptor agoni st, and/or at | easPCom®2009/062068
pharmaceutically acceptable salt thersof for preventing or treating

i nfl ammat ory pai n and/ or di seases in nmucosa and notably, but not only,
mucosa of the oral cavity, the pharynx and/or the larynx. Pain and di seases
in nmucosa are, for exanple, nucositis, stomatitis, |ichen planus,

peri odontal disease, aphtous ulcers, oesophagitis, rectitis, rectocolitis,
and Crohn's doswdise, a dlowdegtagienpad wedting @gehbca dolqskignagenti @ Banbutingeases
in mucosa in _the oral cayity Earynx or larynx are, for exanple, nucositis
and/ or stonataﬁgpg?n@ﬁot?' 'npid@ﬁg' pl anus and/ or periodontal diseases and/or
aphtous ul cers and/or orodental and/or orofacial pain. The al pha-2
adrenergi c receptor agoni st can be sel ected froma group of clonidine,

p- am nocl oni di ne, It iongeasrEc®f thpriaveiigindrioaiding delediding Agdrochlosidienea,

aur noxal i he. CTIAET HEMRes ok BREReS GnoRRdIZtg dilEsréql it dhgosal

nmedet om di ne bigddhea et iylvdelease @aymetiaziod foren oba muzdadhesivettatsiani di ne,
m vazerol, |ofexidine, xylazine, guanabenz, guanfaci ne, guancl ofine,
guanoxabenz, , azepexole, 6-allyl-2- am no-5,6,7,8-tetrahydrod4Hthiazolo

(ol 22601 e 97 TRENAT AeocpoREUBLE0) [asd Rkl i 3
used in the process of the present invention comprises or consists

10  essentially of or consists of at least clonidine and/or clonidine hydrochloride

and/or a clonidine derivative and/or mixtures thereof as the active

ingredient, at least one diluent, at least one bioadhesive agent and at least

one sustained release agent that provides sustained release of the active

ingredient. This mucosal bioadhesive slow release carrier can also

15 comprise a flowing agent, a wetting agent, a coloring agent, a flavouring

agent and a binding agent.

The at least one bioadhesive agent is a synthetic or a natural protein

or a polysaccharide. The natural protein can be of vegetal or animal origin.

20 It can be selected from the group of natural pea proteins, natural wheat
proteins and gliadin proteins. In another aspect the natural protein can be

from a milk protein concentrate.

The bioadhesive natural proteins of vegetal origin are those vegetal
25  proteins that have bioadhesive properties as defined herein. The protein of
natural origin of vegetal origin, that can be used are those described in EP
07006042.1. Examples of these proteins include natural pea proteins,
natural wheat proteins and gliadin proteins and mixtures thereof. The
method for producing pea proteins is described in WO 2007/017571.
30



anal ogue thereof. In a preferred enbodi nent, the present invention is a
phar maceuti cal conposition conprising or consisting essentially of or
consi st i ngoehnlengidi ne, cl oni di ne hydrochl ori de, and/ or paTaresiodis1ves
derivative and/or m xtures thereof fau preventing or treating mucositis.
The met hod of the invention is suitable for treating nucositis in the
context of diseases in imunodepressed subjects (elderly, malnourished,
anti bi ot herapy, cancer, AIDS, radiotherapy, chenotherapy, grafting).

Cl oni di ne and cl oni di ne hydrochl ori de are known drugs used to treat
hypert ensi on Téaned phlysasehasicel thfitf Can dre ysiear mdeait preaent irvdatioanisiusiech as

Gur cal on( 1) cOlaTEbALLAR, CaaRigiabd R iose R AR ERRR oyl oBlidoss )

Derivatives @lydedxgaiti n@e@@@s@' Sr%/d@éxy!ﬁégyll %é]lb%s@ucéwbdébttﬂﬁdh%dlwl
carrier of theé E]iesent i nvention such as 3, 5-di chl oro-4-(imdazolidin-2-

yl i deneani nofWekignatgianehantna@n @nai chl or o- 4- (1
, 3-dii sobgltyryl i m dazol i di n-2- ylidenean no)benzyl isobutyrate and ethyl
3 5-dichloro-4-(1 - isoburtyrylimdazolidin-2 benzoate. Para-substituted

derivatives of cl onadother @momaeﬁmh@q@rocbuﬁbhmbmlmgm eﬂhbybamrbea:sed
acet am dobr onbacet am do- N-chl oret rllyl - N- net hyl - am no-

N-b- chl or oet [ N@fs $SICEIREAIRET Y124 2c8¢0 a‘f‘@@rtlfé”&l’s@@mmet'%é 'Bile BEIEIN
dor  vat i ve otoRCaTiRe gt HoCE R Rm R Qe SR s ProsBu] as ! e
conposi tion itk pMembtmnmetfatenot,hereferebkynelthartHﬁmdrssilkc&ﬁZAaam@b blyr Ammdr. 025

10  Proteins, or from the Alaplex range (4850, 1180, 1380 or 1395) from NZMP.

The relative concentration of the milk natural proteins in the bioadhesive

tablet of the invention is 15% to 50% by weight, preferably 20% to 30% by

weight.

15 Besides the natural proteins, the mucosal bioadhesive slow release
carrier contains at least one sustained release agent that provides
sustained release of the active ingredient. This mucosal bioadhesive slow
release carrier can also comprise a flowing agent, a wetting agent, a
coloring agent, a flavouring agent and a binding agent.

20

The sustained release is for a period of at least 4 hours and
preferably from 4 to 25 hours.

In addition to the at least one alpha-2 adrenergic receptor agonist,

25 and/or pharmaceutically acceptable salts thereof and/or mixtures thereof as
a first active ingredient(s), other different second active ingredients can be

used such as a different alpha-2 adrenergic receptor agonist and/or
pharmaceutically acceptable salt thereof and/or mixtures thereof, antiviral
agents, antifungals, analgesics, anesthetics, antalgics, anti-inflammatory

30 agents, antiemetics, antibiotics, antiseptics and mixtures thereof.  For



ng to 2.4 ng per day. In another aspect the dosage can range from 0.05 ng
to 0.4 ng. The preferred enbodinent is a mcrodosage of 0.075 ng, 0.1 5 ny
or 0.3 ngwpeniwaysibo get a local anti-inflamuatory effeetTipP20u@emas and to
limt a system c passage. The at | easis one al pha-2 adrenergic receptor
agoni st, and/or pharmaceutically acceptable salts thereof and/or m xtures
t hereof and specifically those receptor agonists descri bed above and nore
speci ficallycl onidine, clonidine hydrochloride, a clonidine derivative or
m xtures thereof can be administered in any form such as orally,

i nterperi one@lxlample apiecadn gnvisionetreating mpaositis exsitd glonidine; @sasell by an

vaginally, rec intr venousl intrader nal |. t ransnmucosal |y, and the
TR a T of SHatR A BRI R The phk R L e Bvent on can be
formulated into liquid fornulations for injection or oral admnistration,

pills, patches, which can be adninistered intradermally or transnucosally,
as suppositories &hdPnehembpedimenkehey peesent fipyeniicn insavides ad | prefonded acti ve

i ngredient(s

| ocat ed a%d %%lg%%éeebgggﬁ%n\}e{ao%ahré‘rggl ﬁlgé}gb %tgé];ﬁ@eerr%bgﬁsﬂr%mr% %t,nfgave a
severe degr eeseéntialiyosf tor scarfsidting ob it Neastd ohbr aipha-2akergstgicnredaptéri on may
not be possible and hence transmucosal adm nistration nmay be the best

route. |f ad@ORNSt.e?RYOF PAAERACLNally aacepiaDle ﬁ@'tédhﬁﬁﬁé’flaﬁ’@r[@d”@ﬁ@(@ can
be formul at eghdiof R HRd rHtolfeaPat e%“ﬁﬁét"&ctk/%m édlemg& °§rﬁ’c‘]‘eétef%a9f one

nanospher es that can be fornu I'n any shape su as rectangul ar,

circul ar, sqlda‘ferenbsatormwdcm\mwigrdsmhenf(@)ese:lachendeﬁromalhea@rsupmf Z didfezenti t h an
active | rllgredllpefwa 2 adrenergic receptor agonist and/or pharmaceutically acceptable
salts thereof and/or mixtures thereof, antiviral agents, antifungals,
analgesics, anesthetics, antalgics, anti-inflammatory agents, antiemetics,
antibiotics, antiseptics and mixtures thereof comprising at least one diluent,
at least one bioadhesive agent and at least one sustained release agent

15 that provides sustained release of the active ingredient.

Examples of antiviral agents that can be used in the bioadhesive
carrier include, for example, vidarbine, acyclovir, ganciclovir, cidovir,
valganciclovir, nucleoside analog reverse transcriptase inhibitors such as

20 zidovudine, didanosine, zalcitabine, stavudine, lamivudine, non-nucleoside
reverse transcriptase inhibitors such as nevirapine and delavridine,
protease inhibitors such as saquinavir, ritonavir, indinavir, nelfinavir,
ribavirin, amantadine, rimantadine, releenza, tamiflu, pleconatil, penciclovir,
famciclovir, foscarnet, interferons such as IFN-a and the like.

25

The antiviral agent is present in the bioadhesive carrier in a
concentration between 10 to 200 mg. It can also be present in a
concentration between 50 to 100 mg. It will be appreciated that the amount
of the antiviral can vary depending on the mammal being treated as well as

30 the medical condition of the mammal.



descri bed hereafter. In one aspect of the invention at |east one al pha-2
adrenergi c receptor agonist, and/or pharnaceutically acceptable salts

t her eof awd/2010/03usabures thereof is fornulated in a nucopal/arc@dbmss ve sl ow
rel ease carrier in the formof a nucamdhesive tablet. The nucosal

bi oadhesi ve sl ow rel ease carrier that can be used in the process of the
present invention conprises or consists essentially of or consists of at

| east one al pha-2 adrenergi c receptor agonist, and/or pharmaceutically
acceptabl e salts thereof and/or m xtures thereof as the active

i ngredi ent (s), at Bxeaydesmot adtifungat agants| thasicaorze bbeddhdsé bioadhestveand at
| east one sustai ned rsle@se agf?t t hat rovidqﬁ.s%iiaLaed rel%gge oF t he
active ingredPEIRN NGHAE: T9f £38TPI;RP QRMEEQlG 91 bgazlganceliaggls

al soconpri se sachla-@whiegnagset, a wetting agent, a coloring agent, a
flavouri ng agent and a binding agent. I n one aspect of the invention

cl oni di ne, clonidine hydrochloride, a clonidine derivative or m xtures

oo o TR g U LR AL oL B L7

that can be wuséflingal tsed.pCepesslyaheidosens betvden NY ey iooTS@ARGPr | ses or
consists essentially of or consists of at |east clonidine and/or clonidine
hydrochl ori de and/ or a clonidine derivative and/or m xtures thereof as the

o ek "o em: Sl AR 0 0 R0 oRlohenshe BelbeadiesiaaReTl e
active penicillins, vancomycin, ampicillin and amoxicillins and cephalosporins,

10 aminoglycosides such as streptomycin, kanamycin, neomycin and
gentamycin, tetracyclines such as doxycycline, macrolides, licosamides,
streptogramins, fluoroquinolines such as ciprofloxacin, levofloxacin and
moxifloxacin, polymixins, rifampin, mupirocin, cycloserine, aminocyclitols,
glycopeptides and oxazolidinones are examples of antibiotics that can be

15 used in the bioadhesive slow release carrier.

The dosage of antibiotic varies in the bioadhesive carrier with the

antibiotic used. Generally the dose is between 10 mg to 150 mg.

20 Examples of anti-inflammatory drugs that can be used in the
bioadhesive carrier include aspirin, salsalate, diflunisal, ibuprofen,
ketoprofen, nabumetone, piroxicam, naproxen, diclofenac, indomethacin,
sulindac, tolmetin, etodolac, ketorolac, oxaprozin, trisalicylate,
acetaminophen, suprofen, corticoids, celecoxib and thalidomide.

25
The dose of the anti-inflammatory present in the bioadhesive slow
release carrier is between 25 and 1,500 mg or between 50 and 500 mg
depending on the anti-inflammatory used.
30 Sodium laurylsulfate, iodophore, iodine, chlorhexidine gluconate,

quaternary ammonium compounds such as cetylpyridinium chloride,



i ngredient. This nucosal bi oadhesive slow rel ease carrier can also conprise
a flowing agent, a wetting agent, a coloring agent, a flavouring agent and
a bi ndi ngvegentosisibe at | east one bi oadhesi ve agent is acsywrrésisme®r a
natural protein or a polysaccharide. 2fhe natural protein can be of vegetal
or animal origin. It can be selected fromthe group of natural pea
proteins, natural wheat proteins and gliadin proteins. In another aspect
the natural protein can be froma mlk protein concentrate. The bi oadhesive
natural proteins of vegetal origin are those vegetal proteins that have

bi oadhesi ve phepelic i astiseptidef snel her isterie®, payidone-iotlingat besetidbnggi n of
vegetal origin, that K can be us are those descr,j bed i.n 07006042. 1 .
ol esof TS A BRE SR TWBF nsartiire i, el moid) SURIrales aidar
protei ns and pgbpaid dte RindisBbiitss Matcah pellsed ik es gﬁésenThﬁ/eﬁﬁbﬁ.Od for _
produci ng pea proteins is described in WO 2007/01 7571 . The pol ysacchari de

that can be used in the present invention include chitosan, alginate,

carboxymehyl cel bilgse, By QYPRIPYLFR BY g ebhtlang: Vlaxyet i

cel | ul ose; hydroxypropyl Xtrin, SO aluronat € and

xant hum gum bigadhagiveetargebottheamierition. protein of natural origin, that can
be used are those described in EP 0 542 824. A particular exanple is a mlKk

protein concentrate titrating a m ninum of 85% of proteins such as Prosobel
Armor Prot ol ns.  of Peer 8 i oL R, S et By o SF P S VB o
NZMP. especially after chemotherapy include granisetron, ondansetron,
10 dexamethasone and metoclopramide, 5-hydroxytryptanine (serotonin)
inhibitors, dronabinol and prochloperazine and tropisetron. These drugs
and combinations thereof can be used in the bioadhesive carrier.

The antiemetic is generally present in a dose between 1 to 100 mg in
15 the carrier.

The sustained release agent that can be used in the bioadhesive
carrier include hydrophilic polymers including polysaccharides such as
cellulose ethers, xanthum gum, scleroglucan, locust bean gum, gum Arabic,

20 gum tragacanth, carob, alginic acid, alginates, carrageenates, agar-agar,
starch, amylase, caroube, sterculia gum and guar gum either alone or in
mixtures thereof. Other polymers that can be used in the present invention
include cellulose based polymers such as hypromellose, cellulose acetate,
cellulose esters, cellobiose, cellulose resins, carbopol 934®,

25  hydroxyethylmetacrylate alone or in mixtures thereof.

The sustained release agents are present in a concentration of 5% to
80% by weight. They can also be present in an amount of 10% to 60% or
20 to 40% by weight.
30



The rel ative concentration of the mlk natural proteins in the bioadhesive
tablet of the invention is 15%to 50% by wei ght, preferably 20%to 30% by
wei ght . Beei2dasstdie natural proteins, the nucosal bioadiresinreom®loowss el ease
carrier contains at | east one sustaimsd rel ease agent that provides
sust ai ned rel ease of the active ingredient. This nucosal bioadhesive sl ow
rel ease carrier can also conprise a flow ng agent, a wetting agent, a
coloring agent, a flavouring agent and a bi ndi ng agent. The sustai ned
release is for a period of at |least 4 hours and preferably from4 to 25
hours. | n additiodhediluket ased athe preenl iphantorackieherngatuble cssobblagoni st ,
and/ or phar eutically acceptabl.e salts thereof and/or m'xtureﬁ t.her eof as
o o ;

/ .
a first acti amﬂf%di lj,nt%t HBP'UGPt f BYLRENYS léﬂ‘rad 69@919331' n @mecgnts can

be used such nggraerghtalligs eoéliumddd) anddrastyeetyitaliulddes PdiesI cREANpRGsEHAE O
phar maceutical |y acceptable salt thereof and/or m xtures thereof, antiviral

agents, anti fcaleyinscarapapigestaieimafeligieetmagnesiwnargitonatendicalCivim aefmat or y
agents, agti Bl as AMABLALT GRonARA SARLLGS. ABfhiMH Xt HERS.d AL AP es

Forexanpl &, oné ¢ ‘treati ng s using clhonidiné, as wel |

an anti-inf| gexainel Yekibdsddadiosd) sthehsmitethellikedhesi ve carrier. I n one
enbodi nent the present invention provides a prolonged rel ease bi oadhesi ve
mucosal therapeutic carrier conprising or consisting essentially of or

consi sting of at ; ; = r | t QRIS ai or
pharmaceutically g@%ﬁgly gﬁfgiﬂs@?ﬁ@? %@r%ﬂ?agﬂn%tg@%rﬁnplﬁﬁdr Zg oy we@ﬂfi{n
the bioadhesive slow release carrier. It can also be present in an amount of

10 10% to 60% or 20 to 40% by weight.

Besides the active ingredient, the natural protein of vegetal or milk
origin, the diluent and the sustained release agent, the bioadhesive slow
release carrier can also comprise a flowing agent, a wetting agent, a

15  coloring agent, a flavouring agent and a binding agent.

Alkali metal alkylsulfates can be used in the formulation includes
magnesium lauryl sulfate, potassium lauryl sulfate, sodium laurylsulfate and
diethylsulphosuccinate. Generally it is present in the bioadhesive carrier at

20  a concentration of between 1 to 10% by weight or 2 to 10% by weight.

The mucosal bioadhesive slow release carrier used in the present
invention permits liberation of the at least one alpha-2 adrenergic receptor
agonist, and/or pharmaceutically acceptable salts thereof and/or mixtures

25 thereof as the first active ingredient(s) and other second active
ingredient(s), preferably a prolonged and/or immediate and/or local
liberation.

The mucosal bioadhesive slow release carrier used in the present
30 invention permits absorption of the at least one alpha-2 adrenergic receptor
agonist, and/or pharmaceutically acceptable salts thereof and/or mixtures



thereof as the at |least one first active ingredient(s), and at |east one
different second active ingredient(s) selected fromthe group of a

di f f er entwel2phvaszgiadr energi ¢ recept or agoni st and/ or phacraree®iocaks y
acceptabl e salts thereof and/or m xtuwes thereof, antiviral agents,
antifungal s, anal gesics, anesthetics, antalgics, anti-inflammtory agents,
antienetics, antibiotics, antiseptics and m xtures thereof conprising at

| east one diluent, at |east one bi oadhesive agent and at | east one

sust ai ned rel ease agent that provides sustained release of the active

i ngredi ent. HExemepf essofthanfirsti ragtivagengrediemés) candbeotbsredsésondheactive

bi oadhesi ve carrier | 51cl u%e for exangll e éi dar ki ne, acycl ovir,

ganci cl ovir, 'Qﬁrﬁgkﬁnﬂ? PAF 5%@V(9V8(/Pr9r QNEFLPENAY- anal 0g reverse

transcri ptase inhibitors such as zidovudi ne, didanosine, zalcitabine,

st avudi ne, | am vudi ne, non-nucl eosi de reverse transcriptase inhibitors such
as nevirapi ne and Thel aindess ribat past basesehhnbiheoPsesam hinygntemyuganaer |

ritonavir. indj i ! i i baviri i i Lne,

el eonva. St aftIEO fpal Bl ot pdvRERkiflBse. pEERERALbSE
interferons swydfoxgethyiddlialozed hherdxys@pylheelndse,i raidregendthiieeliliesent in
t he bi oadhesive carrier in a concentration between 10 to 200 ng. It can

al so be presé&xdraxyethytpatwingldiossn melwviviryolideneoo Prlyethyleng | 19lysol,
appr eci at ed tp'%%lﬁﬁﬁg thima{gtctg%tg%@g%é%kepan vary dependi ng on the

manmal bei ng treat’ed as well e ical condition of the
manmal . Exanpl es of antifungal agents that can be used in the bioadhesive

cartier felude. (gr, SASIR! S BOLISY AIUNSR 50818 ISR Blhe 070!

bioadhesive slow release carrier.

Salivation agents such as pilocarpin and bethanechol and flavorings

agents can also be added. Flavoring agents include flavors, calcium

15 citrate, Safrole, and sweetening agents such as aspartame, cyclamates,

saccharin and xylitol. Additionally compression excipients such as flow aids

including talc, colloidal silicone dioxide, colloidal silica and lubricants

including magnesium stearate, stearic acid, polyethylene glycol can also be
added to the bioadhesive slow release carrier at the stage of blending.

20
The flowing agents that can be used in the present invention can be
selected from lubricants and glidants. As an example, it can be talc or
magnesium stearate.
25 The wetting agent can be a water solution, a water and binding

solution, a solvant such alcohol.

These additional agents can be added to the carrier in the
concentration range of 0.1 to 10% by weight of the total weight of the

30 components in the carrier.



such as m conazol e. The dosage of antifungal varies in the bioadhesive
carrier with the antifungal used. Generally the dose is between 10 ng to
150 ny. Swbhaiodswgs and folic acid anal ogs, the beta-| actamp2e000b2068 ng

penicillins, vanconycin, anmpicillin aod anmoxicillins and cephal ospori ns,
am nogl ycosi des such as streptomycin, kanamycin, neonycin and gentanycin,
tetracyclines such as doxycycline, nmacrolides, |icosam des, streptogram ns,

fl uoroqui nol i nes such as ciprofloxacin, |evofloxacin and noxifl oxaci n,

pol ym xins, rifanpin, nupirocin, cycloserine, am nocyclitols, glycopeptides
and oxazol i di nonedn ayed erainsreembiodanentbitioe i presehtitineentidse rekes ito @he

bi oadhesi ve sl ow rel gase, carrier. Th dosa antibiotic varies . in the

bi cadhesi ve CHGIEF RRERNERLEAIdS! BripeSe.o B ate RPN re BT et ween
10 ng to 150 e&HentRg®H 6 cohsigifg of %lf‘lrvéfﬂﬁ@té‘gé’ntdédiﬁérlélhgtorcéthMmES@Id in

t he bi oadhesive carfier include aspirin, salsalate uni sal upr of en,
ket opr of en, Re0fumeg daed.4pMdogf canidinapansien clenidinef kydechiprge rendiat ian,

Sul s O e ARl LRSS ¢RI S8 Dl BN KR 0 o

acet am nophen,  sup eco

the anti-inf |a&d1mit@hﬁllybét35€ﬂ‘$t oh® sieben@la@adéleﬁgreeueat(ey\/orr@rei@@ecbwdm@r is
bet ween 25 and mt; or between 50 and 500 rr% dependi ng on
&

anti-infl ar’rmﬁ’@B’f/?erﬂjée(ﬁ 0 Spd byrweiahtyaf At lleagton H@@Fvo@@wepﬁcﬁ F%SO% of
chl or hexi di ng; gl 3¢ QRRSoadhesive agent and between 5 to 80% by weight of at least

one sustained release agent that provides sustained release of the active
10 ingredient. As stated above at least one different second active
ingredient(s) selected from the group of a different alpha-2 adrenergic
receptor agonist and/or pharmaceutically acceptable salts thereof and/or
mixtures thereof, antiviral agents, antifungals, analgesics, anesthetics,
antalgics, anti-inflammatory agents, antiemetics, antibiotics, antiseptics and
15  mixtures thereof can also be contained in this mucosal bioadhesive slow

release carrier formulation.

The combination of at least two active ingredients is also important in

treating oral complications that arise from chemotherapy and head and

20 neck radiation due to direct lethal and sublethal damage to oral tissues.
Moreover, many patients have decreased immune systems, which lead to
problems in the healing of oral tissues. Thus complications arising with
patients undergoing chemotherapy and radiation treatment having oral
mucositis can also have oral viral, bacterial and fungal infections, salivary

25 gland dysfunctions altered oral flora, taste dysfunctions, xerostomia and
gastrointestinal mucositis, which causes secondary changes in oral status
including taste, hygiene and dietary intact. Gastrointestinal mucositis
causes nausea and vomiting. These complications require treatment with
more than one drug. For example, one can use the analgesic fentanyl base,

30 fentanyl citrate or sulfentanyl which are important in treating severe

resistant pain in particular associated with cancer, and an antiemetic to



guat er nary anmoni um conpounds such as cetyl pyridi nium chl ori de, phenolic
antiseptics such as Listehne(r), povidone-iodine, hexetidine, triclosan,

del nopi nolvo 28ald3igor, sangui nahne, al kali netal akyl sulpCatepzoo@neops opol i s
are antiseptics that can be used in ti3le present invention. Between 0 to 5%
by wei ght of the antiseptic is used in the bioadhesive carrier of the

I nvention. Antienetic drugs that can be used to treat nausea and vom ting,
especially after chenotherapy include grani setron, ondansetron,

dexanet hasone and net ocl opram de, 5-hydroxytryptani ne (serotonin)

i nhi bitors, dieahabuaed aaddvgmidiogl dp&vilhberappriadatacifiat éhe eombimetimsdofugs and

conbi nati ons t hereof can.be.used ip the bioadhesive carrier. The.antienetic
o genor al |yt GUERent ACUREESRien LA 46 BRRRORYY M CHeTEal N6

sust ai ned r elieRsRe pAEBHt/MBAIMERBLENd FRreSNidIR thatgABBEs3pycarrier include
hydrophilic pol ynmers includi ng pol ysaccharides such as cellul ose ethers,

xant hum gum scl erogl ucan, |ocust bean gum gum Arabic, gum tragacanth,

carob, alginic acid, akgin carl e r- Sta | ase,
car oube, gt erculia guerg%d&Ige%%Pt g'ﬁ;r%nglgﬁhégsa j?ﬁ'g\r@%graiarﬂgfrrﬁogt tor irfség{ ﬁ)efglzof .

Qt her pol ynererighsatieendbe toisrdmothérapy pr eadiation meaiieanby mahudieteriigl ul ose
based pol ymers such as hypromel | ose, cellulose acetate, cellulose esters,
[

cel | obi ose, ¢@a Me8@3t 43 Need elapudihyeataat pl leamiraney alohgranedseneoikt e
al one or in n%é(%df@ﬁ%g%ﬂ%f,%’rﬁd/o? PRafHaLQLRE) I BAEMBIGIENE Shafddr &t 1N a

concentratio %
mixtures thereof.

10
Hence the present invention provides a bioadhesive slow release
carrier that can be used in the treatment of oral complications due to
chemotherapy or radiation treatment comprising or consisting of a wetting
agent comprising or consisting essentially of or consisting of at least one
15 alpha-2 adrenergic receptor agonist, and/or pharmaceutically acceptable
salts thereof and/or mixtures thereof as a first active ingredient(s) and
optionally at least one second active ingredient(s) selected from the group
of antiviral agents, analgesics, anaesthetics, antalgics, anti-inflammatory
agents, antiemetics, antibiotics, antiseptics, an antiviral, an antifungal, a
20 salivation agent, at least one bioadhesive of natural origin and mixtures
thereof and at least one sustained release agent that provides a sustained

release of the active ingredient.

The present invention provides a bioadhesive slow release carrier

25 that can be used in the treatment of oral complications due to
chemotherapy or radiation treatment comprising or consisting essentially of

or consisting of a wetting agent comprising or consisting essentially of or
consisting of clonidine and/or clonidine hydrochloride and/or a clonidine
derivative and/or mixtures thereof and optionally at least one other active

30 ingredient selected from the group of antiviral agents, analgesics,
anaesthetics, antalgics, anti-inflammatory agents, antiemetics, antibiotics,



80% by wei ght. They can al so be present in an anount of 10%to 60% or 20 to
40% by wei ght. The diluent used in the present invention can be insoluble or
sol ubl e. woaoplmwssiof diluents include mcrocrystalline eelrlmrb@®ss2068
silicified mcrocrystalline cellul ose2 hydroxynethyl cel lul ose, dicalcium
phosphat e, cal ci um carbonate, cal cium sul fate, nmagnesi um car bonat e,
dicalciumor trical cium phosphate, mannitol, glucose, sorbitol, naltose
dextrates, dexthns, dextrose, |actose, starch and the like. The diluent is
present in an anmount between 1 and 75 % by wei ght in the bioadhesive sl ow
rel ease carriagtisepticscam antirabeapransifungal na snalivatiemiagent, lgiwveen6Woior 20 to

40% by wei ght,_ Besides th tive ingredient, the_nat |, protein of
vegetal or PR 591 RN hel draslte Qe BeNRRTE B UG RRSEGcR =t ¢ he
bi oadhesi ve sd£uy drl BRBENESIVE | Rfent AhdabSIVeEP B Itb BD% Hy W@igg_ﬂ GigNkastd
wetting agent, a coloring agent, a flavouring agent and a bi nding agent.

Al kal i et al oAEksUsiainedtireleasaragant dsaldpiayidasesysiaimgrdeiensei oicihedesfive
magnesi ur‘rgl aur r% %Wtf ate, potassiumlauryl sulfate, sodiumlaurylsulfate
and di et hyl sul% (d)suc'ci nate. Cenerally it is present in the bioadhesive
carrier at a concentration of between 1 to 10% by weight or 2 to 10% by
wei ght. The nucosal bi oadhesive sl ow rel ease carrier used in the present

i nvention pernits N yBerRONEH agPeethiBeresarisinveniomrelaestodhedis @i he
recept or agoni r | r and/ or
m xtures t he?ﬂé%(;osgg'aﬁ]aghfe ?B@t gg@fﬁ%@ngér{ré%?ﬁ??@?ﬂngn%@%{aﬁtephge%g%%act Ive
adrenergic receptor agonist, and/or pharmaceutically acceptable salts
10  thereof and/or mixtures thereof according to the present invention for the
manufacture of a medicament to treat inflammatory pain and/or diseases in
mucosa in mucosa, and notably, but not only, mucosa of the oral cavity, the

pharynx and/or the larynx.

15 In yet another aspect the present invention relates to the use of the
mucosal bioadhesive slow release carrier containing at least one alpha-2
adrenergic receptor agonist, and/or pharmaceutically acceptable salts
thereof and/or mixtures thereof as a first active ingredient(s) and a second
active ingredient(s) selected from the group of antiviral agents, analgesics,

20 anesthetics, antalgics, anti-inflammatory agents, antiemetics, antibiotics,
antiseptics, an antiviral, an antifungal, a salivation agent, for the
manufacture of a medicament to treat inflammatory pain and diseases in
mucosa, and notably, but not only, mucosa of the oral cavity, the pharynx
and/or the larynx.

25

In another aspect at least one alpha-2 adrenergic receptor agonist,
and/or pharmaceutically acceptable salts thereof and/or mixtures thereof is
provided for preventing or treating inflammatory pain and/or diseases in
mucosa in mucosa, and notably, but not only, mucosa of the oral cavity, the

30 pharynx and/or the larynx.



i ngredient(s), preferably a prol onged and/or inmedi ate and/ or | ocal
| i beration. The nucosal bioadhesive slow rel ease carrier used in the
present iwoento@mipermts absorption of the at | east onecampb@oBends energic
receptor agonist, and/or pharnaceutically acceptable salts thereof and/or
m xturest hereof as the first active ingredient(s) and other second active
I ngredient(s), preferably over a prolonged period. The binders that can be
used in the present invention can be selected from povi done, carboxy vinyl
pol ymer, carnell ose, nethycellul ose, hydroxyethyl cel |l ul ose, hydroxypropyl
cel I ul ose, hydr oxymyehgheiber @spseet, thkyrheseyteinkghtinn rslates| touhesuse of the

li.c alco

pol yvi nyl pyrrol i done,. | yet hyl ene gl ycol ol yvi ol , vinyl

et at e ana (iisceakaioffudslye upl sebss  calr oM offiote Ghelo so6 by
wei ght in the|dhigindMgaothigicvan@beasforidnkidirivaipd aM@lor piixResdtHerssich as
pi | ocarpi n and bet hanechol and fl avorings agents can al so be added.

Fl avori ng ag@gecardingtaithe presest §veptiosifanthe meatactigerofa aedigamenieiét eni ng
agents sugh SRALLRIEE cycl amat es, saccharin and xylitol. Additionally
conpr essi gn g’ieg?pl eﬁ%g'gguch as flow aids including talc, colloidal silicone
di oxi de, colloidal silica and lubricants including nagnesi um stearate,
stearic acid, pol %(eth | ene gl ycol can al so be added to the bi oadhesive sl ow

rel ease carrier athVh a@@t&&é agpes| t@ﬁcﬁrﬁg.ent'l"ﬁée'F'liQﬂ/\/r@{@t%_gt@rﬁh§ 49@f @&_n be
used in the pfeseal biB%@ﬁ%éailf’é; %réﬂ/ bEle38 CELSRr T EQMIAHRY | G8RHMeA Hh! dant s.

As an exanple, 1t can
clonidine hydrochloride and/or a clonidine derivative and/or mixtures thereof

10 and at least one second active ingredient(s) different from clonidine,
clonidine hydrochloride, a clonidine derivative or mixtures thereof selected
from the group of antiviral agents, analgesics, anesthetics, antalgics, anti-
inflammatory agents, antiemetics, antibiotics, antiseptics, an antiviral, an
antifungal, a salivation agent, for the manufacture of a medicament to treat

15  mucositis.

In another aspect clonidine, clonidine hydrochloride, a clonidine
derivative or mixtures thereof is provided for preventing or treating

mucositis.
20

In yet another aspect at least one alpha-2 adrenergic receptor
agonist, and/or pharmaceutically acceptable salts thereof and/or mixtures
thereof as a first active ingredient(s) and optionally at least one other
second active ingredient(s) selected from the group of antiviral agents,

25 analgesics, anaesthetics, antalgics, anti-inflammatory agents, antiemetics,
antibiotics, antiseptics, an antiviral, an antifungal, a salivation agent and
mixtures thereof is provided for preventing or treating inflammatory pain
and/or diseases in mucosa in mucosa, and notably, but not only, mucosa of

the oral cavity, the pharynx and/or the larynx.



magnesi um stearate. The wetting agent can be a water solution, a water

bi ndi ng solution, a solvant such al cohol. These additional agents can

added t o wbeomarsigier

and
be

in the concentration range of 0.1 toTAPdopweives ght of

the total weight of the conponents im4the carrier.In yet another enbodi nent

t he present

i nvention relates to a nucosal

bi oadhesi ve sl ow rel ease carrier

conprising or consisting essentially of or consisting of a wetting agent
conprising or consisting of 0.05 ng to 0.4 ny of clonidine and/or clonidine

hydrochl ori de and/or a clonidi ne derivative and/or

first active ingredient(s) and optionally at |east one second active
I ngredi ent (s) other than clonidine, between 1%to 75% by wei ght of at
bet ween_5 80% I t . one_ bioadhesi gent d_bet ween
5"t o 8056 by ver gnit g1 albS; eroeth B bR AT MR HBTER, BT FRN T G s
sust ai ned reldeavsrinyf athacastt iore idghed Eé”drené?iétr@*c@dtoﬁb@g@n%t, |@idr one
e

one dil uent,

different second active ingredient(si sel ect
di fferent al pRarmasewtsdy @ceepiablepsalis

fromthe group of a

Hiesersandiaanrtupsaineseeiias adirsy

m Xxtures thereof as a

| east

acceptabl ¢ sakhso HEFRALEICAR B HAdioons "Bt gBd ViSRRI 5

antifungals,

anti enetics, naarhival otiin caeedntdfseypiid cfreatmemti xéamprdsinderagiofinistaringl sihebe

ana I'CS, est antal gics, anti-inflanm

contained in thi rrucoszf\l bi oadhesi ve sl o]yvethel ease carrier fo&}r{wl atjon. The
|

conbi nat i on &foaghesygss

10
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described in detail above.

The at least one alpha-2 adrenergic receptor agonist, and/or
pharmaceutically acceptable salts thereof and/or mixtures thereof and
optionally at least one second active ingredient(s) used in the context of the
invention can be conditioned in the same homogeneous or heterogenous
bioadhesive therapeutic system with two phases with two release rates, or
separately depending on whether administration is carried out
simultaneously or at intervals. Further, they can be formulated in different
manners, depending on the nature of the compounds, and the dosage. The
formulation can be in the form of homogeneous or double-layer tablets, or
in the form of micro- or nano-spheres. In general, packaging and
formulation are defined to allow compatibility of the associated products,
reduced or facilitated administration frequency (one or two doses a day),
easy delivery system (preferably an oral bioadhesive form), a masked taste
if necessary, local hydration, an absence of systemic passage and good

acceptability.

The bioadhesive systems of the invention are prolonged release
systems and can also be coated with a soluble layer containing the same
active ingredient with immediate release; this is particularly important with
analgesic treatments for which a double effect-immediate and prolonged-is

sought.



treating oral conplications that arise from chenotherapy and head and neck
radi ation due to direct |ethal and subl ethal damage to oral tissues.

Mor eover ,womnw/@adibent s have decreased i mmune systens, wair@Pr2000862069
problens in the healing of oral tissuwas. Thus conplications arising with
pati ents under goi ng chenot herapy and radi ation treatnent having oral
mucositis can al so have oral viral, bacterial and fungal infections,
salivary gland dysfunctions altered oral flora, taste dysfunctions,
xerostom a and gastrointestinal nucositis, which causes secondary changes
in oral status including taste, hygiene and dietary intact

Gastroi ntesti nal c03| nausea.and,vom,tin se compl.i c t| ons
tes X: { fa

o P F e it bR ARSRRT eSS Bise Relateiend (HEMROLS

anal gesi ¢ f epfr@satindasadhesiveridrriéd édrap@siag; sul fent anyl vvhi ch are

inportant in treat| ng severe resistant pain in particular associated with

cancer, and an antienetic totreat nausea and vomting. It wll be
appr eci at ed t ha?) SRbILHEMG NgtacdiNg iRgredient in an eaAPUKREPIWIEN] ngr edi ent s used
are based on the nedical conditions that the patient/mammal has and the

{reatment sthal bp osRRSSH by ARG SHENolREBLIATEYS) RN ARRR ot Nod

to treat oral em)t era radi at1on treatnent by
adm ni stering to diloanisabinder aaé@vehttmuylatte‘asdabne@oaﬁhelsemagem,e al pha-2
adrenergi c receptor agonist, and/or pharnaceutically acceptable salts

t hereof and/or mi xtures ther eof,. Hengce e. present ,invention.prpvides a
bi oadhesi ve sl o& ﬁﬂ said, mdire Wﬁﬁ %Qﬁb%%”ﬁéea 3t [epRone Qéé) V& oral
conpl i cations due gg@nt and/or one sustained release polymer; and

d) compressing the blended mixture obtained in d).

10 In a preferred embodiment, the application of the solution described in step

b) is carried out by spraying.

In yet another aspect, the present invention also relates to a method of

preparing a bioadhesive carrier comprising:
a) solubilizing the active ingredient in an aqueous solution;

15 b) granulating by applying the solution obtained in a) on a mixture of
diluents, binder and eventually at least one bioadhesive agent;

c¢) drying and calibrating said mixture;

d) blending said mixture with a lubricant and at least one bioadhesive

agent and/or one sustained release polymer; and

20 e) compressing the blended mixture obtained in d).

In a preferred embodiment, the application of the solution described in step

b) is carried out by spraying.



chenot herapy or radiation treatnment conprising or consisting of a wetting
agent conprising or consisting essentially of or consisting of at |east one
al pha- 2 asioenswgisior ecept or agoni st, and/ or phar naceut i earippr2@00epsabl e
salts thereof and/or mxtures thereof3cas a first active ingredient(s) and
optionally at |east one second active ingredient(s) selected fromthe group
of antiviral agents, anal gesics, anaesthetics, antalgics, anti-inflanmmtory
agents, antienetics, antibiotics, antiseptics, an antiviral, an antifungal,
a salivation agent, at |east one bi oadhesive of natural origin and m xtures
t hereof and at | edshuoper safsembodinerds exfstieagarntiomdtaver beerlatesarisedt ai ned

rel ease of t active ingredient, The esent inve rOVI S

bi oadhesi ve See heless Y Be Bioarmidpaibat A avsdoncR i RAHRRRBdS: or
CO”D||C3t|0n$wwM©tH@ §ﬁﬁpﬁkﬂﬁ&@@¥pﬁfahé@b@bé@ﬂﬂﬁim@éﬁﬁﬁﬁ CO”DVISIHQ or
consisting essentially of or consisting of a wetting agent conprising or
consisting essentially of or consisting of clonidine and/or clonidine

hydr ochl ori de and/ or a clonidine derivative and/or m xtures thereof and
optional ly at |eagty Qip pEher active ingredient selected fromthe group of
antiviral “agents, anal gesics, anaesthetics, antalgics, anti-inflammtory
agents, antienetics, antibiotics,antiseptics, an antiviral, an antifungal,
a salivation agent, between 1%to 75% by wei ght of at | east one dil uent,

bet 5 t o f . at t bi t and bet 5
o 805 by welAMBLE 4 Analsin o (e RE T RAABMAJERY PPRRE U doe.
sustai ned relkafsn oral Meicdsh orgahdeysie! @ilture model.

10 I. Study description

1- Human oral mucosa organotypic culture:

Biopsy samples of clinically healthy non keratinised human oral
mucosa were obtained from patients undergoing surgery.
15
Small biopsies (explant size: 5 mm? surface and 3 mm thickness and
about 15 to 20 mg weight) were transferred onto permeable polycarbonate
membrane transwells (12 mm diameter, 12 uym pore size) in a well of a12
well plate (as previously described Boisnic S. et al., 2003 and 2006)
20  containing 700ul of defined medium (DMEM, antibiotics, hormones, pituitary
extract, SVF). For each donor, the gingival biopsy was cut to obtain the
same weight so that to have comparison between different conditions
tested. Explants were maintained at the interface between air and medium:
the oral mucosa epithelium was in contact with air and the chorion was
25 exposed to the media by diffusion through the porous polycarbonate

membrane.

Cohesion between gingival fragment and insert was obtained with a
polyvinylsiloxane addition type silicone elastomer seal (coltene® president)



In yet another aspect the present invention relates to the use of the
nmucosal bi oadhesive slow rel ease carrier containing at |east one al pha-2
adr ener giwonemapisiv agoni st, and/or pharnaceutical |y aceeptrebéos/osmbs S

t hereof and/or m xtures thereof according to the present invention for the
manuf acture of a medicanent to treat inflammtory pain and/or diseases in
mucosa i n nucosa, and notably, but not only, nucosa of the oral cavity, the
pharynx and/or the larynx. In yet another aspect the present invention
relates to the use of the nmucosal bioadhesive slow rel ease carrier

cont ai ni ng atn seakta wag thbpha-gngidaletedaghion osdeterarpassagesaf, thamioduct

phar maceuti cal | cceptabl.e salts therepf and/or m xtures thereof . as a
PIrst acti ve wwrBal BntdyiS iEe postliane be i 5ot LRt 268 if 3™ £ om
the group of haRdidivied dtmagshére comt@hBRSs%Coanrei7het i cs, antal gi cs,
anti-inflammatory agents, antienetics, antibiotics, antiseptics, an
antiviral, an antifungal, a salivation agent, for the manufacture of a

medi cament to tseat. inf) LO [ i n nucosa, and notably,
but not o%l Y, rr%c%tt""{dﬂII lj' L fnu2ged ﬁ!}ﬁmﬂ figy 7 Vi and/or the larynx. In
anot her aspect at |east one al pha-2 adrenergi c receptor agonist, and/or

phar maceutical ly acceptable salts thereof and/or m xtures thereof is
provided for prevdh€i S§msatiane Al e i ernesimeital orghimuersd drflamewdeeys in
mucosa in mu , : ity, the
pharynx anal S0z s IRPLY 8 e iShermitle) sufliefed Fo( skl fRosAle 04
relates to t[2008Be of the

10
The neuropetide SP ([SP] = 10uM) was added (or not) to the culture
medium in order to simulate the mucositis pro-inflammatory process. SP
was in contact with the mucosal chorion after diffusion through the porous
membrane.
15

3- Measure of Clonidine anti-inflammatory properties in vitro:

In order to evaluate the preventive effect of Clonidine, 5 pl of

Clonidine solution was added apically on the mucosal epithelium 6 fold a

20 day, every 2 hours during the day (at 8h am -10h am -12h -2h pm- 4h pm
and 6h pm).

The cell culture lasted two days (“DO” for the first day and “D1” for
the second day).
25
Substance P was added to the culture medium on DO, at the same
time of the sixth addition of clonidine (at 18h pm).

This experiment was done in order to measure the preventive anti-
30 inflammatory effect of clonidine. Therefore the clonidine treatment was
done before and during substance P stimulation.



nmucosal bi oadhesive sl ow rel ease carrier containing clonidine and/or

cl oni di ne hydrochl oride and/or a clonidine derivative and/or m xtures

t her eof awoeotio3geibo t he present invention for the manubpattrre@ont2oas

medi canment to treat nucositis. In yet3sanot her aspect the present invention
relates to the use of the nucosal bioadhesive slow rel ease carrier
cont ai ni ng cl oni di ne and/ or cl oni di ne hydrochl ori de and/ or a clonidine
derivative and/or m xtures thereof and at | east one second active
ingredient(s) different from clonidine, clonidine hydrochloride, a
clonidine derivative or mxtures thereof selected fromthe group of

i viral | h al gi i infl
2gents. “ant renet | SRR LrdloeBlERRT iSRG i KR FPteatestd BVIER Orbal
a sal i vation aganto. oBopg/tmeomﬂmbﬂﬁttm@ 0§/nd, 0egli | GARENS mgnﬂr(@@mw‘@os' tis.

I n anot her aspect clonidine, clonidine hydrochloride, oni di ne
derivative owaiexsalplelty 1@/ 8el).i s provided for preventlng or treating
mucositis. In yet another aspect at |east one al pha-2 adrenergic receptor
agoni st, and/or pharmaceutically acceptable salts thereof and/or m xtures
thereof as a fillsStady protodolgr edi ent (s) and optionally at | east one ot her
second active ingredient(s) selected fromthe group of antiviral agents,

anal gesi cs, anaes i cs, ant aI ant i flanmatory agents, .antiemetics,
At Bt i os, ant: Lhghlsc &xeBfER Rech. Laad ARRYERIeS bRl Bhgen:
and pgg/ml, 0.009 pg/ml, 0.03 pg/ml, 0.09 pg/ml, 0.3 pg/ml, 0,9 pg/ml and 3

HMg/ml was tested on 9 different fragments.

10
As negative controls, without substance P stimulation, two doses of
Clonidine about 0 and 3 pg/ml, were tested on 9 different fragments
(Culture C for Control).
15 (Consequently: 9x2 fragments for culture C + 9x7 fragments for

culture with SP (culture SP+) = 81 fragments).

Day 0 (DO):

20 Biopsy samples of clinically normal non keratinized buccal mucosa were
dissected, weighed and transferred onto permeable polycarbonate

membranes. Clonidine and substance P were added, as indicated above.

Clonidine treatment on the apical side of explants culture start (5 pl,

25  [Clonidine] = 0 ug/ml or 3 pg/ml for culture C, [Clonidine] = 0 ug/ml or 0.009

pgg/ml, 0.03 pg/ml, 0.09 pg/ml, 0.3 ug/ml, 0,9 ug/ml or 3 ug/ml for culture
SP+).

Day 1 (D1):
30



m xtures thereof is provided for preventing or treating inflamuatory pain
and/ or diseases in nucosa in nucosa, and notably, but not only, nucosa of

t he oral weuwbtopsigihe pharynx and/or the |arynx.|n anot hectarp@oisiobe
present invention provides a nethod af delivering at | east one al pha-2
adrenergi c receptor agoni st, and/or pharmaceutically acceptable salts
thereof and/or m xtures thereof as a first active ingredient(s) and at

| east one second active ingredient(s) to a mamal in need of said treatnent
conprising adm nistering the bioadhesive slow rel ease carrier of the
present i nventi onReniewsh df shdeSlonidieel tisatmention thisoaricalThideadf exelgntsone

al pha-2 adrenergic,re or ,.agoni st nd/.or phaymaceuti cal accept abl e
salts thereopygﬁ@léuﬁﬁ&o@!‘%g ﬁ@r%g/fnqaﬂ{dgggfm@{?élcluﬁu%ﬁ E;I’ éé\%’lmcg'ﬁé 'second
active ingregigft 68D.04Sg§Im ortde3 genthest 0af pghe drrsnig/i@noeandifl or 3 _
conditioned in the sane honogeneous or heterogenous bioadhesive therapeutic

system wi t h t@npieigeduig SR+ wyerneiveabeursadiwdg e dayatlhepy déiedding on

whet her admi ninst bation,i s carriad out sinultaneously or at intervals.
Furt her, gheab@agﬁ gﬂﬁ%é’ﬁgﬁ%m di fferent manners, depending on the

nature of the conpounds, and the dosage. The fornulation can be in the form

of honobgeneous or double-|ayer tablets, or in the formof mcro- or
nano- spheres. I n §&vad DhZUEs medind ingaah welloioset itdefi seaptes @l | ow

adm ni strati SgOF B o el oYy el 1 very system
(preferably an oral bioadhesive form, a masked taste
10 At the end of each culture all the human oral mucosa explants were
weighed (cytokines release expressed as pg/mg of cultured oral mucosa
explants).

Mean values and standard deviations were calculated for each
15 parameter. The statistical significance of changes recorded in the

parameters were determined with unpaired Mann-Whitney U test (p<0.05).

lll. Results of TNFa

20 Results are expressed in Table 1. Gingiva without inflammatory
process induction by SP and treated by 3 ug/ml of Clonidine did not show
any modification of TNFa rate (0.83 pg/mg) in comparison with untreated
gingiva (0.63 pg/mg).

25 In this experimental model of gingival inflammation, substance P
induced a significant increase of TNFa (1.7 pg/mg; p = 0.0056) in
comparison with untreated gingiva (0.63 pg/mg).

When gingival inflammation was stimulated by SP, clonidine induced

30 asignificant decrease of TNFa at doses 0.9 ug/ml (0.74 pg/mg; p = 0.0106)



i f necessary, l|local hydration, an absence of system c passage and good
acceptability. The bi oadhesi ve systens of the invention are prol onged

rel ease swet2ermsesid can al so be coated with a sol ubl e | egerEre@atosioss Ng t he
same active ingredient with i medi atetwrel ease; this is particularly
inmportant with anal gesic treatnents for which a double effect-inmedi ate and
prol onged-is sought.In another enbodi nent, the present invention also
relates to a nethod of preparing a bioadhesive carrier conprising: a)
solubilizing the active ingredient in an aqueous solution; b) granul ating
by appl yi ng tahd 3 pgimli (6r6 7opg/aigied=i0n0GH6)dn campaxisan avitf gidglvaestinaylatgidnder
and eventual | l.east .one,.bi padhesi.v, ent: c) blending said m xture
with a lubri P&r’ﬁﬁ% OHE ClP@Qérfe &ﬁ@tnb?rga(&fei /ng)agent and/ or one sust ai ned
rel ease polyner; and d) conpressing the blended m xture obtained in d). In
a preferred enbodi nent, the application of the solution described in step
b) is carried out N§ysigpifiganhgntiinflaramatonsteftact #spstgnulatetk gingbed My BRvent i on
al so rel ates r i i i i conprising: a)
cor ubi 11 27 ng 1RSI I Bofts BUTRAD 74 o8 s R E0LE) GidBig) °Granul ati ng
by applying the solution obtained in a) on a mxture of diluents, binder
and eventual ly at | east one bi oadhesive agent; c¢) drying and calibrating

said mxture; Table 1 - TNFa guantification by ELISA

pg/mg
Untreated gingiva (negative control) 0.63+0.44
Gingiva + 3 pg/ml clonidine 0.83+0.40
Gingiva + SP (positive control) 1.7 £1.09 (# p = 0.0056)
Gingiva + SP + 0.009 pg/ml clonidine 1.14+£0.7
Gingiva + SP + 0.03 pg/ml clonidine 1.02+0.4
Gingiva + SP + 0.09 pg/ml clonidine 1.08 £0.29
Gingiva + SP + 0.3 pg/ml clonidine 0.86+04
Gingiva + SP + 0.9 pg/ml clonidine 0.74 £ 0.36 (* p = 0.0106)
Gingiva + SP + 3 pg/ml clonidine 0.67 £ 0.27 (* p = 0.0056)

#: significant difference with untreated gingiva (Mann-Whitney U test, p <
10 0.05)

*

. significant difference with gingiva stimulated by SP (Mann-Whitney U
test, p < 0.05)

15
IV. Conclusion

This experiment shows the anti-inflammatory efficacy of clonidine, by
decrease of pro-inflammatory cytokine TNFa.

20



d) blending said mxture with a |ubricant and at | east one bi oadhesive
agent and/or one sustained rel ease polyner; and e) conpressing the bl ended
m xture obbabradigm d). In a preferred enbodi nent, the applErc@wioomne®f the
solution described in step b) is carrdied out by spraying. A nunber of

enbodi nents of the invention have been described. Nevertheless, it will be
under st ood that various nodifications may be nade wi thout departing from
the spirit and scope of the invention. EXAMPLES EXAMPLE 1 : Anal ysis of
Clonidine anti-inflammatory properties in a human oral nucosa organotypic
cul ture nodelEXAMPLE: 2d\estingroficlpoidine aquenusdicmutation foopreventing c

culture: Biopsy,sanples of clinically healthy non keratini sed hunman oral
mucosa were @Bﬁé?rnﬁgaﬁpgrﬂ'ﬂﬁ??"éﬁ'g lﬁmgfedﬁi ng surgery. Snall biopsies
(explant size: 5 mR surface and 3 mmthickness and about 15 to 20 ny

wei ght) were trinstady ptotddsl per neabl e pol ycarbonate nenbrane transwells (

12 mmdianeter, 12 mmpore size) in a well of al2 well plate (as previously
described Boisnic S. et al., 2003 and 2006) containing 700nm of defined

medi um (Dg/EI\/H -%idgig%}ﬁrﬁﬁr;; C\gr nones, pituitary extract, SVF). For each

donor, thé g S cut to obtain the same weight so that to
have conpari son between different conditions tested. Explants were
meintained at theAi Q(gseer-fréar?gei\né)%gtu ye\r/\]/agiprer%?rcrllercrlegsii#g]an aqueous formulation
of clonidine to demonstrate activity of the agent as an effective modulator of
mucositis severity and duration.
10
Thirty-two (32) male Syrian Golden Hamsters were randomly
assigned to four(4) equally-sized groups. One group served as a saline
treated control, and the remaining three received clonidine in different
concentrations and/or dosing frequency. All agents were administered
15 topically. On study day 0, each hamster was irradiated with a single dose of
40 Gy directed to the left buccal cheek pouch. Animals were subsequently
weighed and observed daily. Beginning on day 6 and continuing on
alternate days for the duration of the study, images of the left cheek pouch
mucosa was obtained. At the conclusion of the in-life phase of the study,
20 the images were scored for mucositis severity using a validated scale and
the number of days of ulcerative mucositis was assessed using a Chi-
squared test of scores of 2 3 throughout the study. The individual daily

group scores were evaluated using a rank sum test.

25  2-Mucositis Induction

Mucositis was induced using a standardized acute radiation protocol.

A single dose of radiation (40 Gy/dose) was administered to all animals on

day 0. Radiation was generated with a 160 kilovolt potential (15-ma) source

30 at a focal distance of 40 cm, hardened with a 0.35 mm Al filtration system.



the oral nucosa epitheliumwas in contact with air and the chorion was
exposed to the nedia by diffusion through the porous pol ycarbonate

menbr ane. wGehamizesiobet ween gi ngi val fragnent and insert poagrolwasnwesl Wi th a
pol yvi nyl si |l oxane addition type silicane el astonmer seal (coltene(r)
president)in such a way that no gingival retraction or |ateral passage of
the product towards the derm s was possible. The culture was set up for 2
days in a hum dified atnosphere containing 5% CO2 at 37C. 2- Stimnulation of
oral mnucosa inflammation in vitro: The stimnulation of the experinmental oral
mucosa i nf | ahmadietign pargetessthadsft donealpouchenneasaopicp ratdef 2ubh Syimiwte® ( SP)
(Boi snic et

to t he. cuI t u?léioﬁeéogﬁ%g'ﬁt'S?’d%%%%pgfv‘fﬁﬂga?@e% hgaﬁﬁj:d’é'ﬂ'i% \é\,ﬁ@aggﬁd 88 O'[ Opgt)

process. SP \@gsctidh 6P Regthingl (HbOUh@/rﬁl‘)'CaﬁP@akyIﬁBi%' @nn??rhﬁ)r Tﬁléfléﬂﬂ?du@ﬂalt hr ough
t he porous menbrane. 3- Measure of “C onidine anti-inflammatory properties

in vitro: |npougewase@rtad,dxed end ignletedrising adeadehield. Conidine, 5 m of
Cl oni di nessol ution was added apically on the nucosal epithelium®6 fold a

day, every 2 hours during the day (at 8h am- 10h am- 12h -2h pm 4h pm

and 6h pm . TBaRlueesitis Sebtinge | asted two days ("DO' for the first day and

"DL " for the second day).

For the evaluation of mucositis, the animals were anesthetized with

an inhalation anesthetic, and the left pouch everted. Mucositis was scored

10  visually by comparison to a validated photographic scale, ranging from 0 for
normal, to 5 for severe ulceration (clinical scoring). In descriptive terms, this

scale is defined in Table 2:

Table 2: Mucositis Scoring

Score Description:
0 Pouch completely healthy. No erythema or vasodilation
1 Light to severe erythema and vasodilation. No erosion of
mucosa.
2 Severe erythema and vasodilation. Erosion of superficial

aspects of mucosa leaving denuded areas. Decreased

stippling of mucosa.

3 Formation of off-white ulcers in one or more places. Ulcers
may have a yellow/gray due to pseudomembrane. Cumulative
size of ulcers should equal about Y4 of the pouch. Severe
erythema and vasodilation.

4 Cumulative size of ulcers should equal about 2 of the pouch.

Loss of pliability. Severe erythema and vasodilation.

5 Virtually all of pouch is ulcerated. Loss of pliability (pouch can
only partially be extracted from mouth).




Substance P was added to the culture nediumon DO, at the sane tine of the
sixth addition of clonidine (at 18h pm. This experinment was done in order
t o neasurwobbm/pi|ventive antiinflammtory effect of cl eairdipp@oodives ef ore
the clonidine treatnent was done before and during substance P
stinmulation.|lncreasing concentrations of Conidine in PBS were tested:
0.009 ng/mM, 0.03 ng/m, 0.09 ng/m, 0.3 ng/mM, 0,9 ng/ M, 3 ny/m

(G onidine water solubility 1g/1 5m ). 1l. Study protocol In this
experinental section, each concentration of clonidine: O ng/m, 0.009

mg/ M, 0.03 ng/ nm A sxae OrﬁljfZﬁs cansiergdiid reresentya mildestegs Ofﬁﬁlemdise,aset est ed

on 9 dlfferent fragne ative ntrols, wthout su nce

O mulat i on: WheteAR B Echre @ ohsRTed g lpotae bR talg LB SEvER on o
di fferent ff@rﬁlm%j%‘it% (IQ)"dVMh? tastiar s@@ﬂlﬁg oly) phbféggéﬁlﬁlu\%é' dkeBxdf fgr@ment s
for culture C + 9x7 fragmenis for culture with culture SP+) =8 1

fragments). BayMal'y MOCOSAiusY assapdardized tgchnioval IAI/ the ceariugien klethgt i ni zed
buccal mugosa, wereefl SSRChEfk WElOhed AL LARSTRLT SreRl A ReT RS

pol ycar bohat nmbraries ne —an ded, "as i fS(di cat ed

above. C oni dmluﬁ&adré@atmanéastn tivoe |ﬁtnld3p‘éﬂde$ﬂtd&amfedems@ﬁ&ascgkédécﬁ gleart (5
m [Clonldlnel: nmg/m_ or 3 mg/m for culture C, [.C onidine] O ng/m
or 0.009 photographs in blinded fashion using the above- descrlbed scale (Plinded

scoring).

10  4-Study design

Test materials were given by topical administration directed to the
left cheek pouch daily as detailed in Table 4. Hamsters in group 1 received
the vehicle four times daily (“four times daily” is referred hereinafter as to

15  “qgid”), hamsters in Group 2 received Duraclon™ clonidine at a dose of 100
Mg/kg as a single dose daily (“single dose daily” is referred hereinafter as to
“‘qd”) from day -1 to day 20. Hamsters in Groups 3 and 4 received
Duraclon™ clonidine at doses of 25ug/kg or 12.5ug/kg respectively four
times daily (“four times daily” is referred hereinafter as to “qid”) from day -1

20 to day 20. Animals in Groups 1, 3 and 4 were dosed at 6 am., 11 am, 4 pm
and 9 pm. Animals in Group 2 were dosed at 6 am.

Mucositis was evaluated clinically starting on Day 6, and continuing
on alternate days until day 28.
25
At the end of the study, all hamsters were euthanized by CO2
asphyxia death was verified by absence of a palpable heartbeat.

30



0.03
Day 1

ng/ m ,
SP+) .

expl ant s wolowwes1€15

[ A oni di ne]
or
8h am - 10h
each wel | ;

al i quot

g/ m ,
(D1 )

0.09 my/m ,
: Renewal
[ C oni di ne]

0.3 mg/m,
of the Clonidine treatnent on the apical
= 0 ng/m or 3 ng/ mpcrar2auwiotzece C,

0,9 mg/m or 3 mg/m for culture

S

i de of

=0nmy/m or 0.01 ng/mM or 0.03 nmy/m or 0.1 ng/m or 0.3 ny/m

am -

it

cytoki nes rel ease anal ysis.
mucosa expl ants were wei ghed (cyt iTaklen ésShudeWExpr essed as pg/ ng of

-80 0OC for
t he human oral

1 nmg/m or 3 ng/m for culture SP+) every two hours during the day (at
12h -2h pm -4hpm -6h pm. Renoved D 1 culture nmediumin
in 7 sanples of 100M and store at
At the end of each culture all

cul tured or gl—uecosa—explants)—Man—valyes °" mu. dard—deviatioens—were
cal cul ated fior each fer. The statistic |gn| fi cance of changels
recorded in tG@oQ?I‘ ameters wywere determ ned d@bﬁmﬁélpai'r@gtﬁ@ﬁ[l- Vilhmay| U
test (p<0.05). Rewfl t s| of Tr'dtimeR¢sul t s are exprlessed in Table 1.
G ngi va wi t hdlumber | QuuBLOr Y process i nductdese pgr SR &abieduleai edmdy 3 ny/
of C onidine did nof $iny nodi ficati pn of Fa rlate (0.83|pg/nmg) (in
conparison Wwth untreated gingiva (0.63 pg/ rrg‘} I n tlhis experinmental |rodel
of gingival [inflammtion, sybstgagield’ 1 nfuced a sigrificant increase of
TNFa ( 1 .7(pg/fg; p = 0.0056) in
topical, qid
Duraclon,
clonidine,
2 _ 100pg/kg/day
topical , qd,
100pg/kg/dose
Duraclon, Days -1 to
8 males 0.1mL
clonidine, 20
3 . . 100ug/kg/day
topical , qid,
25ug/kg/dose
Duraclon,
clonidine,
4 _ . 50ug/kg/day
topical , qid,
12.5ug/kg/dose
Il. Results
5  1-Survival
No deaths were observed during this study
10

2-Weight Change




conmparison with untreated gingiva (0.63 pg/ng). Wen gingival inflanmation
was stinmulated by SP, clonidine induced a significant decrease of TNFa at
doses 0. Swvopbhrio3f€974 pg/ ny; p = 0.0106)and 3 ng/ m (0. GCTEPLIW066F
0.0056) in conparison with gingiva st4snul ated by SP wi t hout clonidine
treatment ( 1 .7 pg/nmg) . No significant anti-inflammatory effect on
stinul ated gingival by SP was seen with doses 0.009, 0.03, 0.09 and 0.3
ng/mM of clonidine. Table 1 - TNFa quantification by ELISA #: significant
difference with untreated gingiva (Mann-Wiitney U test, p < 0.05) * :

si gni ficant diffeNengignificant diffeggncesgnitheimatight dhanges (Warersedhi amengsl t est
p < 0.05) IV.hCOncI USitOB' 'Q;lé_far extgeri nt _shows the apti-i nfll amratgra%

ef ficacy of MO AHRRSIUGP BHEE Bt sy 8TQURr SRV INF YGHIEIR grine

TNFa. EXAVPLE gZeragkest 518 Rfofehainseirtieg %itgﬂl@rﬁwgrtmé'sﬁﬁdﬁﬂ-lérﬁéte% RVt i ng
and/or treating nucositis in hanmsters |I. Study protocol” 1 - Study summary A

dose- r angi ng 95QURIFIORRE Wil clonicine asi1Rg kalkaqnseudaityopmmdiessi-driocd0 élseni di ne
L0, Qernet GG bl 0 396, SHRE PEbY RIS E oS o
random y assidgsed With tiouidire ae283ld/Kg sil deds a0y sh déye - PtoR0 gehgednas a
saline average of 45.0% of their starting weight. Hamsters in the group dosed with
clonidine at 12.5 pg/kg 4 times daily on days -1 to 20 gained an average of
46.1% of their starting weight during the study. The significance of these
10 differences was evaluated by calculating the area-under-the-curve (AUC)
for the weight gain of each animal, and then comparing the different
treatment groups using a One-Way ANOVA test. The results of this
analysis indicated that there were no significant differences between the
different treatment groups (P=0.099).
15

3-Peak Mucositis Scores

Mean daily mucositis scores for each group are shown in Figure 1. In

the venhicle treated control groups, peak levels of mucositis were seen on

20 day 16, when the mean score reached 3.4. Hamsters in the group dosed
with clonidine once daily at 100 pg/kg on days -1 to 20 had a peak mean
mucositis score of 2.8 on day 16. Hamsters in the group dosed with
clonidine 4 times daily at 25 ug/kg on days -1 to 20 had peak mean
mucositis scores of 3.1 on day 16. Hamsters in the group dosed 4 times

25 daily with clonidine at 12.5 ug/kg on days -1 to 20 had peak mean mucositis

scores of 3.0 on day16.

4-Duration of Ulcerative Mucositis

30



treated control, and the remaining three received clonidine in different
concentrations and/ or dosing frequency. Al agents were adm nistered

t opi cal | ywoQuoieaisugly day 0, each hanster was irradiated wciriEraomiosgbe dose
of 40 Gy directed to the |eft buccal #heek pouch. Aninmals were subsequently
wei ghed and observed daily. Beginning on day 6 and continuing on alternate
days for the duration of the study, inmages of the | eft cheek pouch mucosa
was obtai ned. At the conclusion of the in-life phase of the study, the

| mages were scored for nucositis severity using a validated scale and the
nunber of days of Turnlec@igattificxa@ceuobsdiﬁesanms abseyeddbebiern ahehdgtenanted t est

f f th t th di vi,dual i
ver o oval uat daalBPRLSHURS et dfaRiated by Gieudig L Aty of S8l ”asfgrﬁés
i nduced usi ngcgresbRB GrHigHEFoRSHER grr@@kb %hd%n%&ir@ﬂese%&hws%sﬂ

a
radi ation (40 Gy/dose) was admi nistered to all animals on day 0O Iﬁ)%adl ation
was gener at e@¢hibauared1G@) kestovidiet resottsrafi this analgsigegresshavwe intFigureodal

argoted The TeFENS VAN Reche Bd000R favdiabl 818 TR W or 1o
irradiati on s@ﬂerﬂt?kﬁ rNGECS it adiehteirmgteds Wthb \wmclabbawelrgb apérid 4 Be@et i on of
Ketam ne ( 160 and_Xyl azine (8 m). The | eft buccal pouch was

everted, fix&d 369#’(!"9@%1% 34 Phiean d§ﬁ$ évalua@qu@@shamgtecheaﬁeg For
the eval uati QrHO IoHM?r%Sbﬁé dﬁfy‘?e??b g@u 4 'da @”?%%hé&% W8 0B or

i nhal ati on anest hetic, eve ted ositis was scored
higher on 21 9% of animal days evaluated (p=0.003). Hamsters treated with

10  clonidine 4 times daily at 25 ug/kg on days -1 to 20 had a score of 3 or
higher on 28.1% of animal days evaluated which was not significantly
different than the vehicle controls (p=0.125). Hamsters treated 4 times daily
with clonidine at 12.5 pg/kg on days -1 to 20 had a score of 3 or higher on
26.0% of animal days evaluated which was significantly different than the

15  vehicle controls (p=0.047).

5-Mucositis Severity

An analysis of the severity of mucositis was performed using the

20  Mann-Whitney rank sum analysis to compare the scores for each treatment

group to the controls on each day of the analysis. In this analysis, 2 days of

significant reduction in the mucositis score are generally required before it

is regarded as meaningful. The group treated with clonidine at 100 ug/kg

once daily from day -1 until day 20 was significantly different than the

25  vehicle control group on days 16 (p=0.011), 20(p=0.013) and 22 (p=0.043).

The group treated 4 times daily with clonidine at 25 pg/kg from day -1 until

day 20 had significantly lower mucositis scores than the vehicle controls on

days 6 (p=0.016) and 14 (p<0.001). The group treated 4 times daily with

clonidine at 12.5 pg/kg from day -1 until day 20 had significantly lower

30 mucositis scores than the vehicle controls on days 20 (p=0.011),
22(p=0.006) and 24 (p=0.013).



visually by conparison to a validated photographic scale, ranging fromO
for normal, to 5 for severe ulceration (clinical scoring). In descriptive
terms, thvewoal3esibs defined in Table 2 : Table 2: MicoPCTiEP2000061069A Scor e
of 1-2 is considered to represent a m7 d stage of the disease, whereas a
score of 3-5 is considered to indicate noderate to severe nucositis.
Fol | ow ng visual scoring, a photograph was taken of each aninmal's nucosa
usi ng a standardi zed techni que. At the conclusion of the experinent, al
films were devel oped and the phot ographs randomy nunbered. At |east two

I ndependent trained observers graded the photographs I n blinded fashion

usi ng the above-describgd scale (bl.inde St udv_ desi est
materials were gi 2@ E!ﬂ?f ?c MEGRPAT B?@qu& PPQEt @'@St cPetrﬁ’ %gft Yeheek
pouch daily aa|cdeitR g' 131 'a'ﬁeé'ai?io%r“the tlavyet ﬂfrsth'ennﬂfc@@@lslséc%@'fé?cbédhe
vehlcle four times four tinmes daily"” is referred hereinafter as to

"gid"), hans@aisal anctammrpccznp@@m heseDialues &1(eash @louni WRing the Kauskede of

100 ny/ kg as 0 Vir:

her ei naftser é@alﬁ% q@vg ¢r$6£r¥nﬂéc? Xor%péh%l%{.da@eog%uﬂ%aér%tpgénéllﬁé %‘@‘E'g%teg and 4
recei ved Dur agdtomere)was lestbtl’s@lcaﬂy dapeficant dffehike ivstwbanStw Kifferent
respectlvel y four tinmes dail 6 "four tinmes daily" is referred hereinafter

as to "qid") teaYReakgroups (PGOMMPTIAddioRR apalysisysgCanoverdnman tagh o
dosed at 6 agbyelifdAuat pRIBES of PHBOA 0. BB5E ddy SHUHD120rRhE Jo5EMeAt 6

100 pg/kg qd, 25 pg/kg qid and 12.5 pg/kg qd treated groups respectively.
10  The results of these analyses are shown in Figure 3.

lll. Conclusion

e There was no evidence of any significant adverse reaction to

15 treatment to any of the doses of clonidine tested in this study.

e Topically administered clonidine at a concentration of 100 pg/kg
administered once per day beginning the day before RT and
continuing until day 20 was superior to the other concentrations and
schedules tested. Whereas ulcerative mucositis was present in

20 35.1% of experimental days in controls, it occurred in only 21.9% of
days in animals treated with 100 ug/kg of clonidine (p=0.003).

e The severity of mucositis was reduced in all three treatment groups
based on the analysis of the mucositis score area under the curve
data (p=0.0007).

25 e Clonidine given once daily at 100 ug/kg from Day -1 to Day 20
significantly reduced the severity of mucositis on days 16 (p=0.011),
20(p=0.013) and 22 (p=0.043).

e Clonidine given 4 times daily at 12.5 ug/kg from Day -1 to Day 20
significantly reduced the severity of mucositis on days 20 (p=0.011),

30 22(p=0.006) and 24 (p=0.013).



Micositis was evaluated clinically starting on Day 6, and continuing on
alternate days until day 28. At the end of the study, all hansters were

eut hani zesiohy10@32s1asphyxi a death was verified by absencecwferaooatmadl e
heart beat. Table 3: Study design Il. Rasults 1-Survival No deaths were
observed during this study 2-Wight ChangeNo significant differences in the
wei ght changes were seen anongst the groups studied. Hansters in the group
receiving the vehicle gained an average of 5 1.3 % of their starting weight
during the study. Hanmsters in the group dosed with clonidine at 100 ng/ kg
once daily on deay€lenidineogi2énad sonemidadyl adr?%aywer kg éroof Cayl- B dday 126 r
starting weight. Hansters in the group dosed with clonidine at 25 mp/ kg 4
e daily on daponiicnily Bgugsd Hhe Byedbertiogstasioards 6 o hr Ui ng
vei ght. Hanmsters igagtfuegoosprydosed with clonidine at 12.5 ng/kg 4 times
daily on days - 1 to 20 gained an average of 46.1 % of their starting

wei ght during the study. The significance of these differences was

eval uated by cal cul ating the area-under-the-curve (AUC) for the weight gain
of each api MpxaA@PIE Hen conparing the different treatment groups using a
One-Way ANOVA test. The results of this analysis indicated that there were
no significant differences between the different treatnent groups

(P=0 099). 3-Peadessutospreparstioneef a Bioadhesive Tablet Containing 0.1 mg

clonidine

Basically 0.1 mg (base equivalent) of clonidine hydrochloride was
10 blended with 13 mg of calcium phosphate dibasic, with 15 mg of
microcrystalline cellulose, with 40 mg of hydroxypropyl methyl cellulose, 1

mg of colloidal silica and 0.9 mg of magnesium stearate.

The mixture was then homogenized by sieving and 30 mg of milk
protein concentrate is added and mixed with the initial mixture. The
15  resulting composition is then compressed under sufficient pressure to form

a tablet.
TABLE 4
in mg/tablet %
Clonidine Hydrochloride 0.1* 0.1*
Calcium phosphate dibasic 13 13
Microcrystalline cellulose 15 15
Hydroxypropyl methyl 40 40
cellulose
Milk protein concentrate 30 30
Colloidal silica 1 1
Magnesium stearate 0.9 0.9
Total 100 100

Process 2: Preparation of a Bioadhesive tablet containing 0.05 mg and

20 0.1mg (base equivalent) of Clonidine Hydrochloride:



Mean daily nucositis scores for each group are shown in Figure 1. In the
vehicle treated control groups, peak |evels of nucositis were seen on day
16, when wbeommsmsiscore reached 3.4. Hansters in the greopmPesedsewss h
clonidine once daily at 100 ng/ kg on #ays - 1 to 20 had a peak nean
mucositis score of 2.8 on day 16 . Hansters in the group dosed with
clonidine 4 tines daily at 25 ng/kg on days - 1 to 20 had peak nean
mucositis scores of 3.1 on day 16 . Hanmsters in the group dosed 4 tines
daily with clonidine at 12.5 ng/kg on days - 1 to 20 had peak nean
mucositis scores éin 3q@eaus dalplios of GloDigire iHydrothlotide veas serayBdosi @i sThe
significance of dlfferenc%ia?bserved bet wee he dlffere@w?treatnent gr oups

was eval uat e&”'%&Pr%a‘foéﬂuFP%%% Rigrofikalings ¢ MQM ’I‘Hk e &EOFFerrale p gher

for each grogpdanslideHe GraRdldtiBa®NIHIEE UhtilEhd P cothdsiGt BRiRIpdwderst est .
The results of this analysis are shown in Figure 2 . C onidine given once

dﬁ| | K at 100 isvghlaineédy oMl §ryiIa ane cigtied cier Bedrandpropye meatlyloteliviasesi ti s.
T
35 4% of the ik adfec S e GisRIN Bho HhiRUR AIAF bRl Py Bl s, B e

once daily atFiddg, my k@gﬁ@s@&ystearéietWaQ@dbéd atdseixed with hefindlilgbed. on 2
1. 9% of aninmal days eval uated (p=0.003). Hansters treated with clonidine 4

times daily J@GZ@SHﬁngCQmP%S}%n wag {k@nzgprng@sgegdg}d@r&uﬁp@}t Peghdi€ on
28.1 % of anlgﬁ% ?xg igyal uat ed which was not significantly different than
the vehicle con tz =0.1 25). Hansters treated 4 tines daily with
clonidine at 12.5 ng/ kg on days - 1 to 20 had a score of 3 or higher on

10 0.05mg base equivalent of Clonidine HCI

% in mg/tablet
Clonidine HCI 0.0827 0.05791
Microcristalline cellulose 37.47 26.23
Povidone 2.24 1.57
Milk Protein Concentrate 20.00 14.00
Hydroxypropyl methyl cellulose 40.00 28.00
Magnesium stearate 0.20 0.14
Total 100.00 70.00
0.05mg base equivalent of Clonidine HCI

% in mg/tablet
Clonidine HCI 0.0827 0.05791
Microcristalline cellulose 57.47 40.23
Povidone 2.24 1.57
Milk Protein Concentrate 20.00 14.00
Hydroxypropyl methyl cellulose 20.00 14.00
Magnesium stearate 0.20 0.14
Total 100.00 70.00

15



26. 0% of ani
vehi cl e cont

mal
rols (p=0.047).

days eval uated which was significantly different than the
5-Mucositis Severity An analysis of the

severity wb wass$ivi s was perfornmed using the Mann- Wi t mey/Brasik/061063
anal ysis to conpare the scores for eawh treatnent group to the controls on

each day of

In the nmucositis score are generally required before it

meani ngf ul .
day - 1 unti

treated 4 ti
had signific
6 (p=0.016)

cl oni di ne at
nmucositis scp
22(p=0. 006)

per fornmed by
for each ani
Kruskal - \Wal
i ndi cated t hpt
different tr
Conover - | nmafi
for the clon

the analysis. In this analy

sis, 2 days of

significant

reducti on
I s regarded as

The group treated with clonidine at 100 ng/ kg once daily from

day 20 was significantly different than the vehicle control

group on day$.16dO@s6.evivelent @ lonidir@lHE] and 22 (p=0.043). The group

ves daily with clonidine at| 25 ngfkg frorm day mg/tablstti | day 20

Ly 1o MICOSItIS scores th € verlcle rols|on days
%g n%%ﬁ?ggg 001 ) . The grqup t gg{ed 4 tines g?v wifh
M%r@cr@élh@e Eémjrlzag@y - 1 until d3p3g0 hgg §I grrgej‘ izantly |ower
'\I’ es L IIMII L Ile \Vlelll CI e CCnt rUI S Cn Uﬁ‘lo n_U. A\ = = .I.l ]
iﬁananp 0.01 3).An additilonal Qdﬁbarlscn betméﬁh groyips was

culati th rea under| the € for the Siti$ scores
4@ﬁ<§H§eﬁh@ﬁngﬂﬁB§?inq t hesle vaﬁﬁgé for each &ﬁb usi ng the
I san. sultg of t anal ysi s
\ﬁ W&" rrrné g?ﬁ@?%al | \ Si gnl .|Gr~:.\nf difference bnf ween the
alﬂagnmlugrsieplsatép o 0007) Addi t Ddttal anal ysi sOugi ng
_BqL)thL gave T ndividuat—p-val ueb18o 0. 0004, 0 0%35‘:0 and—0. 0001
0.1mgq base equivalent of Clonidine HCI
% in mg/tablet

Clonidine HCI 0.1654 0.1158
Microcristalline cellulose 57.39 40.17
Povidone 2.24 1.57
Milk Protein Concentrate 20.00 14.00
Hydroxypropyl methyl cellulose 20.00 14.00
Magnesium stearate 0.20 0.14
Total 100.00 70.00

5

10

15

Process 3: Preparation of Bioadhesive tablet containing 0.05mg and
0.1mg (base equivalent) of Clonidine Hydrochloride:

An aqueous solution of Clonidine Hydrochloride is sprayed on a

mixture composed of microcrystalline cellulose and povidone. Granulation

continued until enough cohesion of the powders was obtained. After drying

and sieving, hydroxypropyl methyl cellulose, colloidal silica, talc and milk

protein concentrate were added to the granules and mixed until blend

uniformity was obtained. Finally, the magnesium stearate was added and

mixed with the final blend. The resulting composition was then compressed

under sufficient pressure to form a tablet.



100 nmg/ kg gqd, 25 ng/kg qgid and 12.5 ng/ kg qd treated groups respectively.
The results of these anal yses are shown in Figure 3 .
Ther e waswoaoamiztgnce of any significant adverse reacti egTiEP260088d06%€Nnt t O
any of the doses of clonidine tested din this study.
clonidine at a concentration of 100 ng/ kg adm ni stered once per day

begi nning the day before RT and continuing until

[11. Concl usi

Topi cal ly adm

on

ni st ered

day 20 was superior to the

ot her concentrati ons and schedul es tested. Whereas ul cerative nucositis was

present
. 9% of days
severlty of
t he anal ysi s
Cl oni di ne gi
significantl
20( p=0. 01 3)
fromDay - 1
days 20 (p=0
daily at 25
of nucositis

in 35.1 % of exper| rrental
r »‘;.« % i

days

in controls,

it occurred in only 2

0.0pbraaibas omid @OHEY/ kg of clonldlne (p=0.003). The
ucositi s was reduced in all threetreatqenin gigitapketbagsed on
Corldife Ty 5 200 moikg troBad « 1l GGoRY T 0"
MIcPOHtallin e eehauss | Ly of nucosigg sgon dctys 14 @r0.01(1) ,
ahd—22 =0—043)r—Clontdinre—givenr4tres—datty—at—32. 5 ng/ kg
EQM@EWGZO S|gn|f|cantly reduced2tdfe severity bﬁ7nu005|tis on
ﬁ&é*ﬂ?gwﬁéﬁ t“¥8{oaggylgo S|3%¥¢Pcantfbopedué§&gixglsgveeri

CHISH@N i P=0. 01 6) and 14 (p<@.4Pl ) - 0.63

Talc 1.00 0.70

Hydroxypropyl methyl cellulose 40.00 28.00

Magnesium stearate 0.20 0.14

Total 100.00 70.00
0.05mg base equivalent of Clonidine HCI

% in mg/tablet

Clonidine HCI 0.0827 0.05791

Microcristalline cellulose 55.57 38.90

Povidone 2.24 1.57

Milk Protein Concentrate 20.00 14.00

Colloidal silica 0.90 0.63

Talc 1.00 0.70

Hydroxypropyl methyl cellulose 20.00 14.00

Magnesium stearate 0.20 0.14

Total 100.00 70.00
0.1mgq base equivalent of Clonidine HCI

% in mg/tablet

Clonidine HCI 0.1654 0.1158

Microcristalline cellulose 35.58 24 .91

Povidone 2.24 1.57

Milk Protein Concentrate 20.00 14.00

Colloidal silica 0.90 0.63




EXAMPLE 3 Process 1 : preparation of a Bi oadhesive Tablet Containing 0.1 ng
clonidine Basically 0.1 ng (base equival ent) of clonidine hydrochloride was
bl ended wohoibd3nmgmoof cal ci um phosphate di basic, w th 1pcHEPe§09/062068

m crocrystalline cellulose, with 40 mg of hydroxypropyl nethyl cellulose, 1
ng of colloidal silica and 0.9 ng of magnesi um stearate. The m xture was

t hen honogeni zed by sieving and 30 ng of mlk protein concentrate is added
and m xed with the initial mxture. The resulting conposition is then
conpressed under sufficient pressure to forma tablet. TABLE 4 Process 2 :
Preparati on pfga Bi oadhesi ve tablet containi . 05 ny andoeolng (base

eqUI Val ent) '\'F Q aont di nn Ll\lnlr nehl ard nln ’/_\‘II anunnlls on! WL | oh af Ol ani dl ne

A\YARE] UI LILAY2 T A\ L AVAVE R L AV I | A\ AN A\Y A A UTT

Hydr ochl ori dd—ly@rgxgmoaybmethyl aeﬂulaseure corrpo‘lsQaGOOf mi croch,SS(ﬂQll ling

174

cel I ul ose, ratrein _concentrate and povi e, O anut at conti nued
until enough M@ﬂ'&?'HW %faa'f"”ﬁ% powder s i s| obt am&d. Af tler gq%q and|si evi ng,
the hydroxyp[ag met hyl cel | ul ose was [addeqqghqg he cranulms @nd [ xed
until bl end |n| nr m-t AVARVY~T obtained. Filnall y—1 he pagnesi-um-stearal e was

added and mixed with the final blend. The resulti ng conposition was then
conpressed under sufficient pressure to forma tablet. O OQdng base

equi val ent ofp {fhgHdEnNgUNdient of Clonidine HCI

% in mg/tablet
Clonidine HCI 0.1654 0.1158
Microcristalline cellulose 55.58 38.91
Povidone 2.24 1.57
Milk Protein Concentrate 20.00 14.00
Colloidal silica 0.90 0.63
Talc 1.00 0.70
Hydroxypropyl methyl cellulose 20.00 14.00
Magnesium stearate 0.20 0.14
Total 100.00 70.00

The industrialization of bioadhesive tablets of the invention needs to
5 insure active ingredient dosage uniformity. Indeed, as clonidine is present
in a very low quantity, a variability of its concentration in the bioadhesive

tablets population can happen.

Bioadhesive tablets obtained with Process 2 and 3 show surprisingly

10  more reproducible dosage uniformity than bioadhesive tablets obtained with
that of Process 1. Thus, the industrialization of bioadhesive tablets of the
invention is more advantageous with Process 2 and 3. This surprisingly
advantage of process 2 and 3 is given by the previous solubilization of the
active ingredient and its application on the mixture of diluents, binder and



0. 05ng base equivalent of Clonidine HCl 0.1 ng base equival ent of C onidine
HCI Process 3 : Preparation of Bi oadhesive tablet containing 0.05ng and

0. 1ng (base 2emusyabent) of C oni di ne Hydrochl oride: An aquares9selioes i on of
Cl oni di ne Hydrochl oride is sprayed om3a m xture conposed of

m crocrystalline cellul ose and povi done. G anul ation continued until enough
cohesi on of the powders was obtained. After drying and sieving,

hydr oxypropyl methyl cellul ose, colloidal silica, talc and mlk protein
concentrate were added to the granules and m xed until blend uniformty was
obt ai ned. Fi eaehiually et leagheseunosdieesive egeat Sdidedpplithtionxiedoneferablyhe
final blend. The resulti nr% conposition was then conpressed under sufficient
pressure to PBFWﬁOLOlEEL}H%‘B. H"8dnn base e uivalent of O onidine HC 0.1 m base
e uivalent of Conidine HCl The industrialization of bioadhesive tablets of
the inventi OEXXMPEE 4 i nsure active ingredient dosage uniformty. |ndeed,
as clonidine is present in a very |low quantity, a variability of its
concentration in the bioadhesive tablets population can happen. Bi oadhesive
tabl ets obt aiff@gess i Rrepasation OJr?dT%blgﬁ&%@amM&-hg?q/c idineandddci bl e
dosage unkf opd : Lpadhesi ve tabl ets obtained with that of Process 1.
Thus, theSi n%%ﬁi@leiegg??%ﬁ of bi oadhesive tablets of the invention is nore
advant ageous with Process 2 and 3 . This surprisingly advantage of process

2 and 3 is given t he previoys solubilization of the acti i,ngr edi ent
2nd 1 ts appiicati dhestepRETRNA i eds oBBRtAlY frontesc KnHeyara Al Iy o
| east one bi gagiteaby. BagRaAly 05 GRAAERE 41 56 kY 6f MictPlaroleAbddeddrout by
Praying. 100 mg for a 100 mg tablet) was mixed with 18 mg of
10  methylhydroxypropylcellulose, 9.5 mg of microcristalline cellulose, 1 mg of

colloidal silica, 1mg of talc and 0.4 mg of magnesium stearate.

The mixture was then homogenized by sieving and 20 mg of milk
protein concentrate is added and mixed with the initial mixture. The
15  resulting composition was then compressed under sufficient pressure to

form a tablet.

The composition of a dose tablet is shown in the Table 5 below.

TABLE 5
0.1 mg clonidine & 50 | %
mg miconazole dose
batch Composition in
mg/tablet
Clonidine 0.1 0.1
miconazole base 50.00 50
Methylhydroxypropylcellulose | 18 18
milk protein concentrate 20 20
Microcristalline cellulose 9.5 9,5
Colloidal silica 1 1
Talc 1 1
Magnesium stearate 0.4 0.4




EXAMPLE 4 Process 1 : Preparation of a Tablet Containing 0.1 ng clonidine
and 50 My of m conazole The preparation of the tablet is generally

descri bedwonold/d@SisiPat ent 6,91 6,485. Basically 0.1 ng ofcaleppicdiosmesind 50
ng of m conazole base (or 100 ng for | 100 ng tablet) was mxed with 18 ny
of net hyl hydr oxypropyl cel lul ose, 9.5 ng of mcrochstalline cellulose, 1 ng
of colloidal silica, 1ng of talc and 0.4 ng of magnesium stearate. The

m xture was then honogeni zed by sieving and 20 ng of m |k protein
concentrate is added and mixed with the initial mxture. The resulting
conposi ti on |vi@alt hen conpressed undetOGufficient pressii® to form a tlablet.
The conposition of a dose tablet is shown in the Table 5 bel ow. TABLE 5I
Total | 100 I_. 100 Process 2 . Preparation of a Bioadhesive tab| et

cont ai ni ng 0. Iﬁﬁe§%a%e Brgharation: P Eioasibesier{ANIBE KOBEABINGD- TDRy of
N azOLe - (Base edlivalaRyBRLRSRIRE HYtroEhRiidd A% 35Rfy by MieGhagbiec Mas
St I ne ce

sprayed on a'm xture conpose m conazol e, mcrocry ul ose,
m |k protein concentrate and povi done. G anul ation conti nued until enough

cohesi on of the vvde is obtained. After d and VI ...the
hydroxyprgpyl malto Y1 8D 089URRKNS A8R|EEPR 00‘cr 3@08'!0' rQﬁﬁl%HpﬁeH"%nti I

bl end uni for %bFéS/e‘éaén PhdktRA cofpBakd Yof ﬁmf&%nﬁf&l@?%é%bﬁls%ﬁﬁé Rel@ss@dded
milk protein concentrate and povidone. Granulation continued until enough

cohesion of the powders is obtained. After drying and sieving, the
hydroxypropyl methyl cellulose was added to the granules and mixed until
10  blend uniformity was obtained. Finally, the magnesium stearate was added
and mixed with the final blend. The resulting composition was then

compressed under sufficient pressure to form a tablet.

0.1mg base equivalent of Clonidine HCI and 35mq of Miconazole
% mg/tablet

Clonidine HCI 0.1654 | 0.1158
Miconazole 50.00 35.00
Microcristalline cellulose 10.99 7.69
Povidone 0.65 0.46
Milk Protein Concentrate 20.00 14.00
Hydroxypropyl methyl cellulose 18.00 12.60
Magnesium stearate 0.20 0.14
Total 100.00 70.00

15

The industrialization of bioadhesive tablets of the invention needs to
insure active ingredient dosage uniformity. Indeed, as clonidine is present
at a very low quantity, a variability of its concentration in the bioadhesive

tablets population can happen.

20



and m xed with the final blend. The resulting conposition was then
conpressed under sufficient pressure to forma tablet. 0.1 ng base

equi val enwoaehio@sesibdi ne HCI and 35ng of M conazol e The ipodEpbedombiozst i on of
bi oadhesi ve tablets of the invention 3eeds to insure active ingredi ent
dosage uniformty. Indeed, as clonidine is present at a very |low quantity,
a variability of its concentration in the bioadhesive tablets popul ation
can happen. Bi oadhesi ve tabl ets obtained with Process 2 show surprisingly
nore reproduci bl e dosage uniformty than bi oadhesive tablets obtained with
of Process 1. ThuS8joadiesivediablats abtained a\ritmIPrdﬂeeacBwerschsurmisimlg nodret he

invention i s nor ant ageous Thi surpr,jsingl advanta e
of orocess 3 RoguEble BhadeR iy ahas idadhesifd LbIER' Sl 6 A 49
i ngredi ent amgotdss APPhUSL Ahé ﬂwuématnagt.m ét BioadAEsiVk lthisietsSef tBentesntdnd
eventual |y at | east one bi oadhesi ve agent. This application is preferably
carried out B repreayidign@gapNg with APWﬁﬁaaeJhlf‘czﬂur@rdﬁ’r@@im adnt @@@rp@fl si ng

t | t
ot oacsu ST ZATLEREY 46 o ST BIOBSH oP el BB e (o

the preventi gs avphbaﬁtﬂt ORNihe Ghixiine iontillgente} bindepahd e&«@df@ﬂly@lt%@rﬂeﬂ t he
mucosa. 2 . The E armaceutical conposition according to claiml1, for the

prevention oPiq MerRges. Binsiappligatian @r@rei%awyaﬁmqqowﬁ RyesRI@YING- t he
mucosa of an oral cavity and/or pharynx and/or larynx. 3 . The
pharmaceutical conposition according to any one of clains 1 or 2, for the
prevention and/or treatnment of nucositis and/or stomatitis and/or



| i chen planus and/or periodontal disease and/or aphtous ul cers and/or
oesophagitis and/or rectocolitis and/or Crohn's di sease and/ or orodental
pai n and/wo 20tiBasibal pai n and/ or conbi nati ons t her eof . p&T/EPT§S/062068
pharmaceutical conposition according 30 any one of clains 1 to 3, for the
prevention and/or treatnent of inflammation due to chenotherapy or
radiation treatnent. 5 . The pharnaceutical conposition according to any
one of clainms 1 to 4, for the prevention and/or treatnment of nucositis. 6 .
The pharnmaceutical conposition according to any one of clainms 1 to 5,
wher ei n sai d al pha-2 adrenergi c recepCtAIMSONni st is clonidine,

pam nocl oni di ne, ril nmenidine, apraclonidine, nedetom dine, tizadine,
guanet hi di ne, tianenidine, 5-brono-6-(2 imdazolidine-2-yl am no)

qui noxal i ne, 1cl @ni gharendtcviiesih! nessiticle X eBaptisigdidie lest @iedi ipha-2
medet om di ne, al phanet hyl dopa, oxynetazoline, brinonidine,tizanidine,
m vazerol , | of eddeRnesgicngreption@gopishanpkieast guephaunaceutigabnaregptaele

guanoxabenz, . AZRREKEHE oc0s fich Lhife A ORE: bl Bre VRN Jegfifehtazol ©

[ 4, 5-d] azépi ar Imac cceptable’ 'sa ahd/ or

m xtures ther eofan ifflamitzgonyhsimaneldridisdasednies niig@gaaccor ding to any one
of clains 1 to 6, wherein said al pha-2 adrenergic receptor agonist is
clonidine, a pharmaceutically acceptable salt thereof, nore particularly

cloni dine Nyg OahOrififmaRbufital! hfithdsiftin® Becdfing TS RRAMTEEEUSS Citle
conposi tion according to any one of 'the precedl ng
prevention or treatment of an inflammatory pain and/or disease in the

10 mucosa of an oral cavity and/or pharynx and/or larynx.

3. The pharmaceutical composition according to any one of claims 1 or 2,
for the prevention and/or treatment of mucositis and/or stomatitis and/or
lichen planus and/or periodontal disease and/or aphtous ulcers and/or

15 oesophagitis and/or rectocolitis and/or Crohn’s disease and/or
orodental pain and/or orofacial pain and/or combinations thereof.

4. The pharmaceutical composition according to any one of claims 1 to 3,
for the prevention and/or treatment of inflammation due to

20 chemotherapy or radiation treatment.

5. The pharmaceutical composition according to any one of claims 1 to 4,

for the prevention and/or treatment of mucositis.

25 6. The pharmaceutical composition according to any one of claims 1 to 5,
wherein said alpha-2 adrenergic receptor agonist is clonidine, p-
aminoclonidine, rilmenidine, apraclonidine, medetomidine, tizadine,
guanethidine, tiamenidine, 5-bromo-6-(2 imidazolidine-2-yl amino)
quinoxaline, clonidine bromochloride, dexmedetomidine, detomidine,

30 medetomidine,  alphamethyldopa, @ oxymetazoline,  brimonidine,



clainms, for use by adm nistration to i munodepressed subjects. 9 . The
phar maceuti cal conposition according to any one of the preceding clains,
whi ch conwoisemssabd al pha- adrenergi c receptor agoni st ecrTmrasoomemusi cal ly
acceptable salt thereof in a formsuiizabl e for transnucosal adm nistration.
10 . The pharnmaceutical conposition according to any one of the preceding
clainms, for use by transnucosal admnistration. 11. The pharnaceuti cal
conposition according to any one of the preceding clains, wherein said

al pha-adrenergi c receptor agoni st or pharmaceutically acceptable salt

t hereof is cont dizaeidinen aivarssaldhdéxidinandxyWaziner e usaabeb o gllamsaciee,
carrier. 12 . hat.naceutical .conposition accordin an. cl ai ns
116 12, wher el HOSBPRTER on BHPREXaTEn ai nasSeR Ty - it ter B -
contained in a HESRHSSIH R aS bW W¢BQg§2ep§1h@adBlee FarghfmaeeiBEalsi N9
between 0.001 to 10% cl onidine, clonidine salt or a mxture thereof "as an

active ingredi egccepiableesait thereqs, asdiopynivieretheseofat | east onedi | uent ,
bet ween 5:to 80% by wei ght of at |east one bi oadhesive agent and between 5
to 80% by wei ght of at |east one sustai ned reI ease agent that provides

sust ai ned rel_ease of the active ingredient. . A nucosal bi oadhesive sl ow
rel ease carriler TO8mRIIargIasgutEal| CORROSHIRN a@%@lmsdpeafyr gne Oif ék?éfﬁﬁc;r toa@oni st

o event  on ands ST e Bt Agre 2, SRFRAAR, Feblbior | J65RE) e Sk & 1
nucosa, as defi padrmaceuticatipeacceptable salt thereof more partlcularly clonidine
hydrochloride, or mixtures thereof.
10
8. The pharmaceutical composition according to any one of the preceding

claims, for use by administration to immunodepressed subjects.

9. The pharmaceutical composition according to any one of the preceding
15 claims, which comprises said alpha-adrenergic receptor agonist or
pharmaceutically acceptable salt thereof in a form suitable for

transmucosal administration.

10. The pharmaceutical composition according to any one of the preceding

20 claims, for use by transmucosal administration.

11. The pharmaceutical composition according to any one of the preceding
claims, wherein said alpha-adrenergic receptor agonist or
pharmaceutically acceptable salt thereof is contained in a

25 mucoadhesive and slow release bioadhesive carrier.

12. The pharmaceutical composition according to any one of claims 1 to

12, wherein said clonidine, clonidine salt or mixture thereof is contained

in a mucoadhesive slow release bioadhesive carrier comprising

30 between 0.001 to 10% clonidine, clonidine salt or a mixture thereof as
an active ingredient, between 1% to 75% by weight of at least one



of claims 1 told4. 14. A process for preparing a nucoadhesive slow rel ease
tablet as defined in any one of clains 1 to 13 conprising : a) solubilizing
t he acti wsoi2ogresegient i n an aqueous sol ution; b) granul atirmp2dy/ospps yi ng
the solution obtained in a) on a m xtisre of diluents, binder and eventually
at | east one bi oadhesive agent; c) blending said m xture with a | ubricant
and at | east one bi oadhesive agent and/or one sustained rel ease pol yner;
and d) conpressing the blended m xture obtained in c). 15 . A process for
prepari ng a nucoadhesi ve sl ow rel ease tablet as defined in any one of
claims 1- 14 codjuént, bgtweer) Sdol8l5 Ibyziveight bé ahtseist enerigoadhiasine agerin

aqueous solution; b ranulati g, by spraying the solution,obtgined in a) on
2 mixture of i PhenbeVeiaap e bvaReEtl & 4 lepdtere fbRed i
agent; c) dryinggandthadbidVidéd SGstamied rilessbior 18 abliRnmighediedl. d m xture with
a lubricant and at | east one bi oadhesive agent and/or one sustained rel ease
pol ynmer; and e) conpressing the blended m xture obtained in d).

5 13. A mucosal bioadhesive slow release carrier comprising at least one
alpha-adrenergic receptor agonist or at least one pharmaceutically
acceptable salt thereof, for the prevention and/or treatment of an
inflammatory pain and/or disease of the mucosa, as defined in any one

of claims 1 to14.

10
14. A process for preparing a mucoadhesive slow release tablet as defined
in any one of claims 1 to 13 comprising :
a) solubilizing the active ingredient in an aqueous solution;
b) granulating by applying the solution obtained in a) on a mixture
15 of diluents, binder and eventually at least one bioadhesive agent;

c) blending said mixture with a Ilubricant and at least one
bioadhesive agent and/or one sustained release polymer; and

d) compressing the blended mixture obtained in c¢).

20  15. A process for preparing a mucoadhesive slow release tablet as defined
in any one of claims 1-14 comprising :

a) solubilizing the active ingredient in an aqueous solution;

b) granulating by spraying the solution obtained in a) on a mixture of
diluents, binder and eventually at least one bioadhesive agent;

25 c) drying and calibrating said mixture;
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d) blending said mixture with a lubricant and at least one

bioadhesive agent and/or one sustained release polymer; and

e) compressing the blended mixture obtained in d).



