Treating Inflammation and Inflammatory Pain In Mucosa Using Mucosa! Prolonged Release
Bioadhesive Therapeutic Carriers FIELD OF THE INVENTION 5The present invention relates to a
pharmaceutice}‘lacz%mh))%sigion comprising at least one alpha-2 adrenergic receptor g(gp?is% as the active
ingredient(s) Yor preventing or treating inflammatory pain and diseases of m (f%’s% aﬂbthgtably
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 THEARRENHrspmationand, iramatencbad e Mycesa H#ied various body

cavities that are expog@ddodhPRrRINGEERERATE Bidhthaksay Tiad plpeasic wukgrds 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 ftFh&HMT TlmiMYERERH@Y pathogens, damaged cells, or 25 irritants, like for
instance chemotherapeutic agents or radiotherapy. It is characterized by five signs: rubor (redness),

calor (increasgd heat), tamer geefinghvdeiosdpaandiandier Angtimieesalless ebfupstiany Many kind
of WO 2010/031819PCT/EPZOrE?Q/062068 2 inflixam atorg/ disorders of the ,r%ucos can a\P ear. Some
non limiting examBPéQpc;ﬁWﬁlaﬂli &%&%%81%‘%?@ AT %‘éﬁtf&cgfbtﬁ{a?@igm h&f ?m%@’ ﬁ%riodontal

disease, aphtous irgezsicoés) fhagites;awiitit soramatintitis fandGitohn 'saliseasedisdasamafion is often
cause of pain, like nial facial pain. The.f ion qf. m as cribed above, is
particularly importg?\@('rf%grjaefhé%ocfaﬁ}gf%%@gsgﬁ%t%%g%; l%otase r%?éar}tlt?%’r?g ’(;)\[hﬁe%ﬁ%%fgréxo ﬁ;az%g&?h), the
pharynx mucosa d@nbe lafnxannibesaaiigetédhhe prasealitpvirdiphagiovided theukogalx are an

entrance (o the digestiyRlRe! QbR LBSUARY 18938 BNE AESHE TG I ARy Y gy ulations

and injuries and cause many kinds of inflammation such as mucositis, stomatitis, lichen planus,
periodontal diseadBeapkty§s iNEEFdieditie it tasaddromciademhi THBSEGS@hEHIFAREANEfion diseases

occur, in particulapaBeisgsetaakeaNGaTINeRaRes . AP egidentsonaplisrliir of ergiotherapy
and chemotherapy is the-damage called mucositis that occurs in the mucosa, and more particularly in

the mucosal lining B3R MLGATARE BRI AN YR EMAYRX and/or the farynx.

15 BACKGROUND OF THE INVENTION

The mucosa {or mucous membranes) lines various body cavities that
are exposed fo 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



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
granulocytop®Ri2"pHEARIE, the ulcerations that accompany mucositis are FEGHERIBEFES of entry for
indigenous oral bacteria often leading to sepsis ofbacteremia (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, Sting LS, Keefe D, et al. Perspectives on cancer
therapy-induced rntiaoyagiaiyrydipatdeterdsiss measensant, apngemiGlogie i cmdétfliences for

patients. Cancer g004:40: 19952025 Thye Ta@URAY aBKL SCHRILYSAIE SBHiSARLY Sesaler among

patients who are treated with induction therapy for leukemia or with many of the conditioning regimens
for bone marrow RER&ISIank BUBAQRINCHISERB D stRPtOYOrdIERISLu QR SOPRRIS SO ratRitiositis and

outcomes of allogergiednes)aiaRAIREE 7t dseRibd ansRidnation ik PREANSS VIEdIemRIolRaIC
malignancies, Support Care Cancer 2007;15:491-6). Among these individuals, moderate to severe
RSeai ARG T

mucositis is Mot u 17 AN

A RN quarters of patients. Moderate to severe mucositis occurs
in virtually 10 all patients who receive-chemotherapy and/or radiation therapy for tumors of the head
and neck. Clinically muddsitit petigresses tossugls teser bed eboveEisriarpaindiyninpoganérythema,

which can be palliglaa il psabace rhe s L aeRERRSENE analossias. Lithoaiplihyggsation wih

pseudomembrane formation and, in the case of myelosuppressive treatment,potentially life-threatening

sepsis, requiring BABAIBFoBIHFARE 2B PER (QOfEN BHERER- iNRIRSE) %o PeRfuire\ireHiBral narcotic
analgesia. 3phRgniangRIINeahRgh G THY aRfthds SoVaRKSIRjtRrivesTatenefthe

20anti-neoplastic therapy. The complexity of mucasitis as a bioIogiiH@al process has only been recently

appreciated (SonfSI AN BB G ORG AHRTROLHE 10 SRS MELLRBSHNS iiSEsa s upport
Oncol 2007;5:3-1¢3uisslieading thadsheffumitameatiahmeatiranis msucysitis dsiothetipathapenesis of

mucositis are 25 n]u%h mog?i cgcr’nn%la?éltshaéwsgirgch%auma gepg e 'rtc? IiU{g, algg%ryg&g?nisiws for
radiation-induced™hd EhEmS erapy-lnguced REN ' BeSimilr PhE Beeén suggestgg that the
condition representseacseirsotidhitaemaetion ofiseases occur, in particular in the case of

anticancer therapies.

15 One freguent complication of radiotherapy and chemotherapy is the
damage calied 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,



oral mucosal cells and tissues, reactive oxygen species, pro-inflammatory WO
2010/031819PCT/EP2009/062068 4 cytokines, mediators of apoptosis and local factors such as saliva
and the oral micro biota. While epithelial degeneration and breakdown ultimately result in mucosal
ulceration, it B@Was4IHAP the early changes associated with radiation-indBe&ERIEG$AFEdxicity occur
within the endothelium, and 5 connective tissue ofthe submucosa. Standard therapy for mucositis
is predominantly palliative and focused on pain control and maintenance of nutrition. However, recent
data indicates that even opiods are often insufficient to control mucositis pain. Currently, the only
approved treatment for mucositis is palifermin 10 (Kepivance0), and its application is limited to
mucaositis in patientsasudenyoing epititrooivgyreginde mopseqteeEhafopofetiestem Caheegsnsplant.

In addiion to the Sy SE4698(1s A0 L5 MRAPLAR AUl P GRS Agerspl affects

variety of other hea economic 15 outcomes. The dure Ization"and risks of serious
infection are signiéicangyHAbesES &t PatisaesalithibrindHoteritier@Bickordsultemaarimétiease of use

of resources and QighetearisMURRRIIR Qs IBPBRR RiiFW CAtRAImENIRIANRRYN

necessitating breaks in radiation therapy, reductions in doses of drugs used in chemotherapy and

modificationsin thé: 20%ele&iohBHafthebblabtiSAYents. FETBHER IR RIF nikrags &ht treatments
that are known toJigyaiier treahdposnatostdraiBaaNdiineprpsdfiomucasagatibedraktavity,
pharynx and larynx These treatments can be_generally categorized eneral oral gare protocols,
interventions to r @*ﬂ%%%ﬁd@&ﬁ&ﬂ%“ﬁ&@ ﬁ%?ﬁoé@%p%&%sﬁ?guﬁ@s%@ W%OJZ% mixed
actions, immunontioshddtatlyidgeistsripecalcattestvetie snactiits teriadt antibuz)at anstathsiral agents,
cytoprotectants, sal cell stimul S hera n ' .
2010/031810PCTIEESRNE i o%spg%%tg's%‘%%’?%%r%}l’% %r@%gré%ﬁ%lgrxe%ﬁéﬁé' URing dental
work to elimirfate shrietientd sstistirergiven chesaibetapyandotradiativrtbelaanify simroral cavity
can be undertakegf fﬁ@’ﬂ%‘?’%ﬂ agallupurinol mouthwash can be used to minimize or 5 prevent

t

mucositis, as well as mouthwashes with mixed actions such as those containing benzydamine
hydrochloride, corticostgf)ids nd/or chamomile. Mucosal barriers such as sucralfate which binds

electrostatically to ulcer$? [AERIMHGHRRSHR BIPEISTTRIEre Y9 AES5R%G8ed in patients at risk of

getting mucositis. 10Cytoprotectants such as beta-carotene, vitamin E and oxpentifylline have also
been tried to ameliordte Raayosiadfnlcansesphseremawwhich can be palliated with local

anesthetics or non-narcofic analgesics.

15 2. Painful ulceration with pseudomembrane formation and, in the case
of myelosuppressive freatment,potentially life-threatening sepsis,
requiring antimicrobial therapy. Pain is often of shch 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



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 15granulocyte-macrophage colony stimulating factor (GM-CSF), keratinocyte growth
factor-1 and §@r016@yie18timulating factor (G-CSF) have been administerBdTéERteamRdseseffective 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. 20These 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, tiytopinasymredidithe trgppphesisreventach bfdceate duchredussitiaesselveére conditions
of the patients. A inflammatory pain,and diseases, the mucositis, and particularly mucositis of
the the oral caviy (e BEA, He Bhel s e e e e r Y W
2010/031819PCTVERPDDOTIGBRS Blegyaticns trepsiryshibadbd-sealy thargehassectaipdtensive
effect and are callggsympaBalylis,and cantly asting YpAlenFYMIgS (HGRIdinR hyrkpchioride,

also known as catapressanO is a centrally 5 acting alpha-2 adrenergic agonist that stimulates the
alpha-2 adreroreOpfststivetHerrf SieduRndgesrrally used as an anti-hypertensive agent. However
recently new uses for clonidine are under consideration for a variety of ailments. For example,

clonidine can be used tcSmatansotharamy MEnopatsstisymsptoragothicanialspbiddaised tmtreat 10

O e O e HEACR AR (SR RN el L RGP me
number 4 pp 346- . However, the causative mechaniSms of neuropathic pain are diiterent compare

to those of inflamingitatesainal reieedorsodspaithiofteinins piaieetd bypdiim agedosits getihological
changes in the pe@gn@m{y@r wtrghp}pr%&)@ﬁe%ﬁﬂawle&gwﬂplqgicagws include

prolonged peripheral or céntral neuronal sensitization, central sensitization related damage to nervous

system inhibifbry {HeeieRCEMN MKbritfal ARRYaatiBRs BetitdiigttHe soiHaasihdisyRERStc nervous

systems. The hallmﬁf&@@hge%eﬁaﬁf&ﬁiﬁ in A@ABFRNIGAlPdYRiIarRRdRyRGEISe YR XaBIPIeS of
neuropathic pain include: 20 monoradiculopathies, trigeminal neuralgia, postherpetic neuralgia,

phantom limb paitf&RIBEx 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 attentionttleficiéinoyttypersrivitgraisof devcas iigergs iTomettet syndratity . dlowever 25

clonidine has neVRheRIERA QARALIYamIALL Dal A CISREPHA PLARRarty mucosa

of the oral cavity, pharynx or larynx and more particularl Mmucositis. ere-are many

different systéms RRERMaS tHE g adenef baspiaizalienanicride picieagusi e BEIRES the regular
pill formulations. FERHBRRANGRrbaSed Atephiedtd il SesCHRSReANeHteSYBiem ihthe form

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 maodifications 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, cyfoprotectants, mucosal cell stimulants,
psychotherapy and anaigesics.



WO 2010/031819PCT/EP2009/062068 7 of a skin patch that administers clonidine transdermally in an
initial priming dose of 10 to 300 pg/cm2 of skin that brings the concentration of clonidine in the blood to
a level sufficient to elicit alpha-adrenergic stimulation without intolerable side effects, followed by a
substantially ¥&riM8EHAtinuous 5 dosage in the range of 0.1 to 100 pg/MAHEP#EEANS this level.
The system is a four-layer laminate of, from the to?): a protective backing; a gelled, mineral
oil-polyisobutene-clonidine reservoir lamina that is the source of the clonidine for the continuous
constant dosage; a microporous membrane that controls the constant dosage rate; and a gelled,
mineral oil- 10 polyisobutene-clonidine contact adhesive layer that is the source of the clonidine for the
priming dose and the méanth b \gwidch iraisystenpistatt chegihtenb erskiddimthdquaee matsdoribes the

use of clonicine o e VREHERSIRg /Nl Sifies Eaien: 2. 1B(052 desilies aadhpgive tave 10

preparation of clonidine comprising a polytetratiuoroethylene porous sheet INg an air permeability
of from 10 to 500 eedsrereeaNily taereenREEs@R@ER ingredient-containing layer comprising a
pressure-sensitive adhesive obtained by copolymerizing a monomer mixture comprising from 40 to

80% by weight of 2-ethyiheuyhaeniate, Hup2tde GRUyyrigahob2-12Rdneiheiyetixd acrylate, and
0 to 40% by weight of vi?yl acetatte, the %r sure-sergﬁitive%adhe%/e conéaining11 rc}:lonidine to treat
hypertensionsas a%r%\é?ﬂle%‘b?%ﬂlgnt?‘?h g reapsartgﬁg AaRERSUSEN rae%! g8 &t Srbrﬂaine and

exhibits long-termiipresercabibiyindildannyaamgeskinydritatimrided maittasteyssfficiedicdhesion to
the skin. 25 A clonjidi aratiqn rc S inisgrati isi% SUPRR having
provided thereon %ﬁéﬁ?ﬁ/{féfhgreiéngéz%ﬁta%%@%gé;ere@%isc%seg Qr?%%?%a’gen%&?%%_ 4.The active
ingredient-contairfifif-tearigiéenitnite ifesryircbishngcsdriihGadgRies taeskidh eisrpeeiidre of from -

30 70 C 10 -10 C and pressiis eensiivergBasionaldeqm temperature as a WO
2010/031819PC1'/EP2009/062068 8 base, at least one of clonidine and clonid ne hydrochloride as an-

active ingredient, and a decomposition inhibitor. The active ingredient can be stably majintained within
the preparatil§n without k&éﬁ&ﬁ%%%%s%%ﬁﬁﬁ,?ﬁé%ﬁ%?@% YJ%’EW%C%\%] r%fgSégﬁ)'%r a
prolonged period bétimelds beehhéiedstdisatosibotagotymeesitisliffusiancaatpiatientthe dustained

release of cloniding, (o {feaL bypernSin By censpismalsialieni ARplsR eteipdagdnatrx
comprises a polar plasticizer, polyvinylalcohol, polyvinylpyrfolidone,-and a pharmaceutically effective
amount of clonidigecrease the duration of mucositis. Analgesics such as opioids are also
generally used to reduce pain. Immunomodulatory agents such as
15 granulocyte-macrophage colony stimulating facter {(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 o 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 neurofransmitier inhibition. Alpha-2-adrenergic



10in 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 laW2tTHIESthere is a need in the art to prevent or treat inflanffAMBPYOPENAA diseases in
mucosa, and notably mucosa of the oral cavity, thé 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 treatments. 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 phaggmistnciossing Ity inoositgaat leastorees & phadatiepetecterebtoe agonist

and/or at least on(‘?a%gr gﬁﬁ#ﬂ?ﬂ?ﬁ%%%e%%@!?/%H?%%%otensidg. Ry, 'g_ular, it is an object of the

present invention to prev mucositis using clo e, clonidine nydrochloride, clonidine
derivatives or 30mixtures thereof. WO 2010/031819PCT/EP2009/062068 9 It is another object of
the present invention to provide a:mucosal bioadhesive slow release carrier for mucosal delivery of at

least one alpha-2 adrenengisidrrepiRiregNoileaaor@osaskone phrssaediicallyaaegpfable salt
thereof. 5 It is yet another ohject of the present invention to prqvide a mucgsal deliyer
bioadhesive Slow %8?%e ﬁh@%n v@ﬁftﬁ‘?ﬂ%’%t I@gﬁnt'ﬁ?e 5?;52?1?& %{m’gﬁz‘? ic ﬁgepépﬁ%"énist and/or
at least one pharradcendreghypi@csejptatile dadhithesenh canibésademersiredsedorayean oatteat

nflammatory 10p4(0 30 15RR268 10 4698 4P LICIA, By Natorl ApEaRa o e g caviy, he

pharynx and/or the“larynx. ItYs yet another object of the present invention to provide a mucosal
bioadhesive slow ¢eRgideratericiotraratety ehaiima B aline svenpentioniing nemetie, uasgetal or

animal origin, prefgrably:TQaaHuis RICHEIBL AL ACS HIPISRC gk thak coniinsal egstene alpha-2

adrenergic receptor agonist, and/or at least one pharmaceutically acceptable salt thereof to prevent or

treat inflamm&torysRHIR BRGDPHRBHESINGRABILH PrivtsBNn BOE bt HINNAGESLPECIRE oral cavity,

the pharynx and/gsdhe {@onxyvdfime Y€t aneiber abigst 9hgheapesapivievention isagwrirod for
delivering at least one alpha-2 adrenergic rgﬁeptor,agonist, nd/or at least one pharmaceutically

acceptable salt thBIEBF0 S TSafim AR atuAt BRifet hiIdMAEHn BRIRHRAS: d e¥in mucosa

and notably, but nigfianighation 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 halimarks of neuropathic pain are

chronic allodynia and hyperalgesia. Examples of neuropathic pain include:

20  monecradiculopathies, 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



25mucosa 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 30alpha-2
adrenergic rééepfaf/Bi8Hist and/or at least one pharmaceutically acceptaBfer4&2iedf3 WO
2010/1131819PCT/EP20 91062068 10 Use of the mucosal bioadhesive slow release carrier for the
manufacture of medicaments containing at least one alpha-2 adrenergic receptor agonist, and/or at
least one pharmaceutically acceptable salt 5 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,
is also an object affthesigrepattthiriiehtidmivsteanathe et isstieerusityoh arleasted peimipha-2

d | i3tappd ical le salt thereof f
reventing 10 req B FIRIE o é@_&wgﬁgy Eprpae b asirRaRic FabaRo! for

in an iseases In"mucosa and notably, but not only, mucosa

of the oral cavity, iththpepehiauadryelayfieigi tostisdinhtdastieancsbip stsnalatiashisieeby the

present invention ag,eyidencedbysthe-sumsmaieaf e @%tﬁﬁ%%ﬁ%ﬂf EsnRreisnEed
embodiments and the claims, SUMMARY OF THE INVENTION 20 The present disclosure relates to a

pharmaceutical c6R88h BsmETERgCht fehdonr8pady BidteMaie R dbray@nidi®nd/or at
least one pharmaggstieally acesptablesabihriieobfomerayeiyionmordreaireem @ iiadiaatnatory pain
and/or diseases in rﬂu osa.and Potqblg but n(%t onlg 25 mucosa of the oral cav%, the Qﬁarynx and/or
the larynx gelied, mineral ofl-polyisobutene-Clonidine “reservolr lamina that is the
source of the clonidine for the continuous constant dosage; a microporous
membrane that controls the constant dosage rate; and a gelled, mineral oil-
10  polyisobutene-clonidine contact adhesive layer that is the source of the
clonidine for the priming dose and the means by which the system is
attached to the skin. This patent describes the use of clonidine fo treat

hypertension.

- United States Patent 5,175,052 describes an adhesive tape
15 preparation of clonidine comprising a polytetrafluocroethylene peorous 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 aceiate, 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 polyfner having a glass transition temperature of from -

30 70° C to -10° C and pressure-sensitive adhesion at room temperature as a



In another example, the present disclosure 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 30 in need of such treatment, said process comprising administering to said mammal a
pharmaceuti¥édytasitelstible amount of at least one alpha-2 adrenergic rEe&s0eYHaist and/or at
least one pharmaceutically acceptable salt thereof. In another example the present disclosure relates
to a method to treat 5 oral complications due to chemotherapy or radiation treatment by administering
to a mammal in need of such treatment at least one alpha-2 adrenergic receptor agonist, and/or at
least one pharmaceutically acceptable salt thereof. 10In another example, the present disclosure
relates to a pharnhaseytitdleasmpositid nckoridinsiagdctondisengyessentiaitie dioracoaststing of
clonidine and/or clgnidi y t%llo i% .a clonidine derivati iXtur [Lh of for
prevention or red Mo ST el LR gt L e el o
process for treatiségiydosinginednviimahi pres@etisnckitfatheindssecpropesekomprising

administering 10 sl Bsh B IAIEAGSY YERBACSIRLIBRIBALEY igaigingrand/or dlonidine

hydrochloride and/or a cionidine derivative and/or mixtures thereof. 20 In another example, the
present discl@sure relates to a pharmaceutical composition comprising or consisting essentially of or

consisting of clonidine angléps cipnidinedudirachiniderrndiglsisoniding deriviatveangiesdnixtures
thereof for prevention or treatment of stomatitjs, 25 In another example, the present disclosure relates
to a process for tr ?ﬁ%esﬂfnfg%'ﬂ e ahNPﬁggasécf%u%% H@gpﬁﬁ%m%aﬁ%%b\?%@egg caomprising
administering to Seatenbmherkn pharmatéutcatlyraeseptaoler plastioizet opolgvimtifacahd/or clonidine
hydrochloride andég{yei%?&gtlgﬁdggg?%\r/%t'gepﬁgg Oarc@&)t(itégﬁ? g}%r&g}ce amount of clonidine

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
farynx in an effecive manner and especailly in cancer or immunodepressed
patients or mammals such that cancer freatment 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.



WO 2610/031819PCT/EP2009/062068 12 In another example the present disclosure relates to a
method to treat oral complications due to chemotherapy or radiation treatment by administering to a
mammal in need of such treatment clonidine and/or cionidine hydrochloride and/or a clonidine
derivative an®/o2pmiiads Sthereof. In another example, the present dR§GIGRFRLOMAZIES to a
pharmaceutical composition comprising or consisting essentially of or consisting of clonidine and/or
clonidine hydrochloride and/or a clonidine derivative and/or 10mixtures thereof for prevention or
treatment of lichen planus. In another example, the present disclosure relates to a process for treating
lichen planus in a mammal in need of such treatment, said process comprising administering to said
mammal a pharmaceutitialty awérﬁﬁbﬂqiéﬁwhdbetmfesmﬂdmmwmmlpmmde bydroctdaride, and/or

a conidine derivajiye gclorrusy s hereal, I 0pHsr sl e prasenl fisclogyyg relates to a

pharmaceutical comp osition comprising or COI’ISIS ing essentl or COn&is Ing o on|d|ne
and/or clonidine h@/dﬁtﬁh‘hnﬂm@ amﬂeﬁ@@@ﬁi@nﬁ d@m&m/eﬁndﬂeﬁ’fmme@hﬂ@‘r@@ﬁfﬁr@pfbventlon or
treatment of perloggége{aqﬁegg@tﬁgrggpther example, the present disclosure relates to a process for
treating periodontal disease in a mammal in need of such treatment, said 25 process comprising
administering*o said mammal a pharmaceutically acceptable amount of clonidine and/or clonidine

hydrochloride and/or a qlogigitesdgthertivgentdipmaixtasemthevention to provide a mucosal
delivery biocadhesive slow release carrier in which the at least one alpha-2
adrenergic receptor agonist and/or at least one pharmaceutically
acceptable salt thereof can be administered to prevent cor treat inflammatory
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
bicadhesive slow release carrier that can contain a bicadhesive 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 defivering
at least one aipha-2 adrenergic receptor agonist, and/or at least one
pharmaceuticaily 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.



WO 2(10/01819PCT/EP2009/062068 13 clonidine derivative and/or mixtures thereof for prevention or
treatment of aphtous ulcers. In another example, the present disclosure relates to a process for 5
treating aphtQus 4lggls ia mammal in need of such treatment, said procgsg gpipisRgsdministering
to said mammal a pharmaceutically acceptable aggount of cionidine and/or clonidine hydrochloride
and/or a clonidine derivative and/or mixtures thereof. 1 OIn another example, the present disclosure
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 example, the
present disclosure relates to a process for treating orodental and/or orofacial inflammatory pain in a
mammal in need of such iseatnfetitesanliprseessicathpasiag sidminisesraeg tag@d rfemimal a
pharmaceutically gecepiable amount el donigine andior glapidine, 20ty dipehlorida andier A clonidine
derivative and/or mixtures thereof. Thelse oPa eastone a pﬁa— a er'1ergic receptor agonist or
pharmaceutically acceptablecsaiis! thendairs @éhizastionielimb amizoedlinatinatiahiadttosds and/or a
cionidine derivative, and/ofmixtiyes Bereol 2hiarihe MRnuiacture - amesicament ipdioat
inflammatory pain and diseases in mucosa and notably, but not only, mucosa of the oral cavity, the
pharynx and/or th@ngryaieEMchidaiBkits o Pfiche R hprigund PPentacritaleisBases and/or
aphtous ulcers ang@rnquggfg@%%@@fg@aé@%ﬁy@mther example of the disclosure. 13a
Thus, in a first aspect, there is provided the use of clon dine and/or clonidine hydrochloride and/or a
clonidine derivative and/or mixtures thereof in the manufacture of a medicament for the prevention or

treatment of an inflammatety:pajihanéisedisease indbeomusdsgast ond aBgerpharpesigithere is
provided the use of a pharmaceutical c osition comprisipng clonidine gnd/or clgnidine hydrochloride
and/or a cIon]r&iner&Qﬁi?Eﬂfv@%%ﬁkr rﬂﬂg@géhg‘% f aﬁ%ﬁ%q?f&%ﬁgn?ﬁ??ﬁ%ﬁ%nﬁgcture of a
medicament for thehpreveftiommvisatitment dfeastingflarmanatoayopaipzin dioiiisedisedpathemucosa.
WO 201 /031819Pr%JégsPazggglgg?aoo%§, Al‘r.!’[ not only, mucosa of the oral cavity, the pharynx

and/or the larynx.
15 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

20
The present disclosure relates to a pharmaceutical composition
comprising at least one alpha-2 adrenergic receptor agonist, and/or at isast
one pharmaceutically acceptable sait thereof for prevention or treatment of
inflammatory pain andfor diseases in mucosa and notably, but not only,
25  mucosa of the oral cavity, the pharynx and/or the larynx.

In another example, the present disclosure relates to a process for
freating 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
30 in need of such freatment, said process comprising administering to said

mammal a pharmaceutically acceptabie amount of at least one alpha-2



In another example, the present disclosure relates to a rnucosal bioadhesive slow release carrier
comprising or consisting essentially of or consisting of at least one alpha-2 adrenergic receptor
agonist, andatleastone pharmaceutically acceptable salt thereof for greU@Reie/o286treatment of
inflammatory pain and/or diseases in mucosa an#tnotably, but not only, mucosa of the oral cavity, the
pharynx and/or the larynx. The use of a mucosal bioadhesive slow release carrier comprising at
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 Q@gj@@@nq&éﬁgﬁ indlsArsatosy: aRin and/Ri-diseases isherueassuandinotably, but
not only, mucosa of the oral cavity, the pharynx and/or the larynx, such as mucositis, stomatitis, lichen
planus, periodonté%@@é@@s?@l‘ﬁ s ulcers or orodental and orofacial pain is yet another example
of the disclosure. Yet another example of the present disclosure is a inucosal bioadhesive slow
release carrier comprising Qr consistin sentially.of or consisting of firsy active ingredient(s) of
clonidine and/or cIonidir:}eg ﬁ?@géﬁfgﬁg% %%d)/rgr(*‘%llc é)sr%}%?ﬁzée a%ﬁsgﬁ)vgena%]gﬁgr%m%%%res thereof and at
least one secend activecirgpéidistiotis) differetot fuhenctanatmmey clonidigligdrothiiridsta elonidine
dematve o i ghTslenl eRice Bl iamIe ioun Pagebelialohea: adengloiguserpior agonist
an aIpha—adrenorecéB{o agoﬁls, antiviral agents, analgesics, anaesthetics, antaigics,
anti-inflammatory agremsginticacelits, aptibivsts, andiseptis, EAAntVIR, RireameRpHEIE salivation
agent, for prevent%&%ﬁtgsgtig%ﬁimgggﬂatory pain and diseases in mucosa, and notably, but not only,
mucosa of the oral cavity, the pharynx and/or the larynx. 14a In a third aspect, there is provided
the use of a mucoadhesive slow release bioadhesive carrier disclosed in the manufacture of a

medicament {fgr the prevgniignardianiteaimentaf aginiiamenatoty paiaranctordisease of the
mucosa. In a fourth aspect, there s provided the use of a mu,cc.l)adhesive slow release pioadhesive

carrier disclosed i¥®HeP A GBS I i cEPRSIIRT tRSSREVRMioR all/ FPERREN DS an
inflammatory pain @adi@neasasifisionidite afififdespads trelpispiovides aeroetss fordiseparing a
mucoadhesive slow release tableétég define her?}n%%m%ritsi?gﬁﬁ% soil]ubilizing clonidine and/or
clonidine hydrochlBHEEERANS LRI REGERIAVESNIR RIS Hereof in an agqueous solution; b)

granulating by applying the solution obtained in a) on a mixture of diluents, binder and eventually at
. least one bioadhesive agent; ¢) blending. said mixtur. vyitp %l ricant angl.at isast one bioadhesive
agent and/or one sustaingldapé) egrs‘eé{%%?ymtgre; Y lg)a%ggr%ﬁlrresgﬁg the glended mixture obtained in c).
In a sixth aspect, threasiisg providetis iprecesymorgrepasag ahaucbalibelnantGRIfeERSE%blet as
defined herein chatacierized 19 hah e A5 10 SRR AcHERID 4o FaIHISSRLS B SPERHStatiYO
2010/031819PCT/EP2009/062068 . o
amount of clonidine and/or clonidine hydrochloride and/or a clonidine

derivative andfor mixtures thereof.

20
In another example, the present disclosure 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
mixiures thereof for prevention or treatment of stométiiis.
25

In another example, the present disclosure relates to a process for
t.reating stomatitis in @ mammal in need of such freatment, said process
comprising administering to said mammal a pharmaceutically acceptable
amount of clonidine and/or clonidine hydrochioride and/or a cloniding

30 derivative and/or mixtures thereof.



15 In yet another example the present disclosure provides a mucosal slow release bioadhesive carrier
comprising or consisting essentially of or consisting of between 0.001 to 10% by weight of clonidine
and/or clonidipe hiydraghloride and/or a clonidine derivative and/or a mixtiertherenfiayémn 5 active
ingredient, between 1% to 75% by weight of at le&st one diluent, between 5 to 80% by weight of at
least one bioadhesive agent and between 5 to 80% by weight of at least one sustained release agent
that provides sustained release of the active ingredient. 10A mucosal slow release bioadhesive carrier
comprising or consisting essentially of or consisting of between 0.001 to 10% by weight of clonidine,

clonidine hydrochloride g, lonidine deaive.oLa FUMIE ARl AP AR REerlagredient, 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 158098 bycWBRIREHPRAT 1€kt offe SHGHIREPraRAse ader ikt HRBINEExSple of the
disclosure. BRIER,RERGRIRE QN LhdiieDRAWNG $2Q0i Féamarapbichiawingmeen daily

mucositis scores. Mean group mucositis scores were calcylated for each day of evaluation. Error bars
represent the starfd@RFBIF o $E A IRESRS R8E/RY). Pept %&%&ﬁ%@%ﬁnﬂé y WH5'50: 1111
represents DuracigizAd®. g/kg qd Day -1 to 20; 25--A-- represents Duraclon 25 ).1 g/kg qgid Day -1 to
20; and represents Duraclon 12.5 kg/kg gid 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 WO
20101031819PCT/EP20894:062068:h6le, the present disclosure relates to a pharmaceutical

composition comprising or consisting essentially of or consisting of
clonidine and/for cionidine hydrochloride and/or a clonidine derivative andfor

10 mixtures thereof for prevention or treatment of lichen planus.

In another example, the present disclosure relates to a process for
treating lichen planus in @ mammal in need of such freatment, said process
comprising administering to said mammal a pharmaceutically acceptable
15 amount of clonidine andfor clonidine hydrochloride, and/or a clonidine
derivative andfor mixtures thereof.

In another example, the present disclosure relates to a pharmacetutical

composition comprising or consisting essentially of or consisting of
20 clonidine andfor clonidine hydrochloride and/or a clonidine derivative and/or

mixtures thereof for prevention or freatment of periodontal disease.

In another example, the present disclosure relates to a process for
treating periodontal disease in a mammal in need of such treaiment, 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 example, the present disclosure relates to a pharmaceutical

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



a score of 3 or higher. The total number of days in which an animal exhibited an elevated score was
summed and expressed as a percentage of the total number of days scored. An asterisk denotes
statistically sigmificansgifferences when compared to the vehicle control Fagifgza0Chizsctiared test.
Fig. 3 is a bar graph showing the mean Mucositi$3Score AUG. The area under the curve (AUC) was
calculated for the mucositis score exhibited by each animal in the study. This calculation 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. Stafistigaly SigoHicANLIRAHCIRRE.IR SNueRsHiS WepRseANdI TR 888FRyarafl, individual
group comparison to control values are shown). 15 DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS @R PHEIRVENTION As used herein, the term "bioadhesive" refers to any
adhesive that 20interfaces with living tissue and/or biological fluid. By the term "carrier" is meant
any object that can transport Et least one active ingredient. 25The term "mammal” encompasses any

of various warm-blooded RHERSr& AN AT SPIRL GRS R ARaa? FRRBRAY humans, characterized
by a coveringsof hadaandhepskduangcardhie femalemmik-prodesihgmauindrgagtaeas feeidourishing the
young. WO 2010/031819PCT/EP2009/062068 17 As used herein the term " in the oral
cavity" is the moidtH5&Ge (HAMFREY the? oiﬂ%ﬁ%é{{} y.l[CJ Sa'd/:sﬂﬁasrg Ergirfﬁﬁdﬁ%ég%%@é@g{;rs to the
mouth or mouth regepabithersoufrcefoniovhithetandiouthldsidioatetdtantlodede grilate, the

interior of the lips 389‘[ 391% i&‘éﬁ@%‘h% %ﬁjﬂ”ﬁixtur stHéreéamerein the term "diluent" means a diluting
g

agent and encompasses such agents that are insoluble diluents and soluble diluents. 10 The terms
"binder" or "binding agent" are used interchangeably herein and relates to any pharmaceutically

acceptable fijjy which cap heyised fa.hindtagetherdba.setiveiandineshsampanents of the carrier

together to maintain cohesive and discrete portions. Binders provide the 15matrix from which the
active ingredient iSQURREEEY sEerafpIing Or  consisiing essentially of or consisting of

clonidine and/for 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 example, the present disclosure 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  hydrochioride and/or a clonidine derivative andfor mixtures thereof.

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

25 for the manufacture of a medicament to freat 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 andfor
periodontal diseases and/or aphtous ulcers and/or orodenial and/or

orofacial pain is yet another example of the disclosure.
30



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 200f 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 "jaf,vegetal origin” means any protein that can be found
in plants that acts as a bioadhesive and thus interfaces with living 25tissue and/or biological fluid.
Throughout the text, the terms "bioadhesive' or "mucoadhesive” will be used interchangeably. WO
2010/031819IRGUER20O69 bOBR0 6818 ip havyidedatis lavynk slooiias andéosilienaiial drydteshiettitis and/or
lichen, plagus 91%9(&%5@%54%9&9}9'aﬂtﬁsﬂ%&a@é%@l%mstuménaﬁ@éareoa;pqem@ii@mg@cr grofagial pain

as used herein. As used herein "proteins of natural origin” encompasses any protein 5 existing in or

formeRT Ty LILPE TRETRERL Sl e B HICH RES HGPARE A hREM Ry W pulated by man. Thus, any
natural protein that is subjected to any chemical treatment, such as cross-linking, would not be
considered g natural protein. As used herein the term cl nidiﬂe neompasses a It-fqlr [ N=(2,6- 10
dichloropheﬁ?I)%ﬁ%c-ﬁfgyﬁ%ﬂ’l-&?ﬁ?dIaszgf?fiaen%ir%ae and %Ec): u egncﬁonl?l Ine hy%?gc %ri??%rr%ﬁ%tions,

as wetlasdine piiandceidiicallydaedipidplendans: clonidipegeaivaiire 8V aFBrShsERhshat
treatmentdsrsianiesl plige lachemetberanyQicadiation Hhejanydbushivseingde omsehahibs
inflammatory pain and diseases in mucosa and notably, but not only, mucosa of the oral cavity, the
pharyPREEHE/SF HR&HEMRS SS9 Es 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
25counteracted. WO 2010/031819PCT/EP2009/062068



19 "Periodontal disease" as used herein refers to periodontal gum diseases including gingivitis
and periodontitis, as well as necrotizing periodontal disease. As used herein "oral complications during
and after chempihgrapyid and/or radiation therapy" refers to oral mucositis paisdniescimans such as
bacterial infections, fungal infections and viral infgctions, bleeding, dry mouth, tooth decay and gum
problems or 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 16th edition, Osol A. editor (1980). Examples of carriers, excipients and

carriers include saline, RB3 fuffers syehias pRhosahaie. citralg.aad.qthergrganic acids; antioxidants

such as ascorbic acid, low molecular weight polypeptides; proteins such as serum albumin,
immunoglobulins pigeldtiasvayelplitieas eyt BSURIE RY DY RoaRFHE heREEBH gl glutamine,

arginine, lysine or.gsBRIAGINSssEABONYAIRSHAC G SR aLI0eR L INARAOBRABIBKIINS: Sugar

alcohols includin% mannitol or sorbitol; salt-forming counterions such as sodium andfor nonionic

surfactants such $#2¥weBA(rP EIRapRaiRMYe AGeaMARE o RIbIESHENNE 2876¥80IRE e, means the
amount sufficient fg ashigveanabieasteartally acdreveiteediesireshefient. and ndsbsgdberein

"consisting essentially of means that the pharmaceutical compositjpn can contain other minor
ingredients that dBHENs AfecPRCh s RN HGPORTNE i%{dfﬂrd‘%ﬁ? BB active ingredients of
the pharmaceutical composition described herein. "At least one" when referring to the active
ingredients means that there is 1 or 2o0r bethegn t% 3 ac}(ij\(ﬁr gg%réeé:gent,s é/[\,/hich aﬂcst%\r/}e ia[&gredients
are alpha-2 adrenergic r %b‘ﬁ)e? gg%r%{goc? 0 1pﬁarr%a{g atically accep?gb?e WG P
2010/031819PCIT&R208%/06 206820 saltstbrgieofsndhmplayomasieatical chpositudisatint are
administered i the. Mefeds derciiied Bl o dMotesResiisAlv tadiesanbiayaptian provides a
pharmaceutical comp sition comprising or consisting essentially of or consistirig of at least 5 one 2
adrenergic receptendgorisicaitiner derivaive ra@barmsiceaticapyeatdepthp BaaliariredPlor

preventing or trealjig Ay palh AACIAFAiBPgsnNYRE B ANALORIMLEUA kN, mucosa

of the oral cavity, pharynx and/or the larynx. Pain and diseases in mucosa are, for example,
mucositis, stomatfi@tapblicheh PRIy pEHsasAtal it 8! HAMBUsfc e EyBXopMGHiIS Fectitis,

larynx, such as mucositis, stomatitis, lichen pianus, periodontal diseases,

15  aphtous ulcers or orodental and orofacial pain is vet another example of the disclosure.

Yet another example of the present disclosure is a mucosal bioadhesive
siow release carrier comprising or consisting essentially of or consisting of
20  a first active ingredient(s) of clonidine and/or clonidine hydrochioride and/or
a clonidine derivative and/or mixtures thereof and at least one second
active ingredient(s) different from clonidine, cloniding hydrochioride, a
cionidine derivative or mixtures thereof selected from the group of another
alpha-2 adrenergic receptor agonist, an alpha-adrenoreceptor agonist,
25 aniiviral agents, analgesics, anaesthelics, 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 larvnx. -
30



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 15orofacial pain. The
alpha-2 adrenergic receptor agonist can be selegtgd from a
groupofclonidine,p-aminoclonidine,rilmenidine,apraclonidine,
medetomidine,tizadine,guanethidine,tiamenidine,5-bromo-6-(2
imidazolidinazﬂaydmmiaqmimwﬁali’m@remﬁﬂdiﬁemmmmwﬁ:@i@temwmmiﬁimuﬁet@médﬁne,
medetpmidine, plpbametivdors Lxdneazalns. AmANIdNS leaoidng iy assiol, alflns
xylazme guana abenz guanfacine, guanclofine, guanoxabenz" azepexole, 6-allyl-2-
ammd@*ﬁ@@té@ﬁ&%%ﬁh%ﬁﬁa%lo [4,5-d]azepine diHCI, methoxamine" oxymetazoline,
tetrahydralazine, xylometazoline or a derivative or structural 25 analogue thereof. WO
2010/03181350 /EP2009/t0(t5hZO68 21 clgnddi{]e clo |d|ne rochl |(‘JIVe11 E:rglgl/ racl gsq\lfdlne derlvatlve
and/or mixtu BFEGFRSS pre%r%? ﬁéoglr teal |ng ‘ucositis. eslV‘T‘heome 84 ot the Thvention is
suitablésébrsteatitig macdsitigdrrfhenohitexcof fisdasesimimmunbdcpregsat Wubjdofagandisy,
malnoéglri@g&goﬁﬁgg&gagherapy, cancer, AIDS, radiotherapy, chemotherapy, grafting). Clonidine and
clonidine hydrochloride are known drugs used to treat hypertension and has several different
pharmaceutical trade names such as chlornidium(r), clonidinO, adesipressO, carapresan(r),
catarpres0, durgditingspectotopeds@roadapressan® fandepataygre ss:d0rEEsi 1Oslow rBlervatheisaof
Clomdcﬂﬁfo e%%@elg%c? ng)ﬁgﬂaé“ Bednueoss @fgﬁgi;u@%&a@mﬁ{dﬁa{émws@ﬁ%ﬁwrﬁﬂ&og SHERiRS

3,5-di ro-4-(imi in-2- ylideneamino)benzyl alcohol, 3, 5-dichloro
(1,3- dﬁ%@%&%yﬁ%@faﬁﬁﬂiﬁﬁzigirﬁgn@aﬁﬁlﬁﬁ)ﬁ%\*ﬁzﬁ?i%%bt%a%aaﬁiét%ﬁ%a?ﬂii’é‘i*ﬂo?&f £4498 jsobu
rtyryl igatigazoiid)ion berzeats Bai@rsublstitted Gﬁﬂu&ﬂll\y&ﬁ mﬁaiemdjmmh@ﬁgamlammeﬁrylammo-

ethylammo aceta idoprol cetamido- N-chlor IN -methyl-amin 9
d rel ﬂym d
N-13-&f o%é% rrr]iﬁeolﬁy é:r%]iaaélme hﬁStggﬁ‘%a 58%%1 (<& in e Xéoﬁ?gggﬁ tinvention. J0The amount of

clonlddie:pmmﬂﬂmethyﬁi@dhdbnd@ra htsmidinia elerivative 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 ran e from Q.05 m &4 mg. The grefer%
emboctiment & AHIBAHEIAUE B OPTTE g BR0- TS RTS8 e RSP ey 15 Har 4vBca o o

anti-inflefmed dkoein effaet itrimd dogat the granulation in step b) is carried out by spraying.




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 deseghediafeve and more specifically 22 clonidine, clonidine HfdtGERBHE* "8 clonidine
derivative or mixtures thereof can be administeréd in any form such as orally, interperioneally,
topically, enterally, parenterally, intranasally, vaginally, rectally, intravenously, intradermally,
transmucosally, and the like. All of the active ingredient(s) of 5 the present invention can be formulated
into liquid formulations for injection or oral administration, pills, patches, which can be administered
intradermally or transmyicosally;@s.3URPRIHOHRS nt disthRd¥pewidarmulation déall of the active
ingredient(s) will depend upon the conditions of mucositis, V\;‘h%%%éﬁnlgc%?sdeﬂ{?ﬂgh%9 d of the 10
mammal. For inst&RaSFoPRAFRATAIS t7alTiayE A SRURIP d&gree’of mutositis in the mouth and throat,
oral administratiopsmay:ngtdiepassitia Atd hercddrapsmigisal domifilstratidlenynisénhe best route.
If administered transmucosally all of the active i [ ) f | g of
A R SR

bioadhesive tablejfg,dfﬂfa? nospheres 15 that be formulated in any shape such as
rectangular, Gircukatisiageschval, reivisetike/sTive Ealridnycare Bl Weat JaRaH Rt aigElve ingredient

desoribed hereafler,  In.pe.gspeotal e 1venion shisesianp aiRhick ackaeaseiassseplor

agonist, and/or p eutically acceptable salts thereof and/or 20 mixtures thereof is formulated in a
mucosal bioadhegivie 6% feyeasibhpictieaRs 51t BIBRGEERIFRGRIEDINE! PFRKEHucosal

bioadhesive slow %8’5 e garrierthat ganbewspgiadmprocess 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, af least one pigadhesiuaor ans bieasione custainethreiensemgentststngrovides

sustained release of the active ingredient. Thj ucosal.bj hesiye slow re ier.can also
WO 20.10/.03\18.19P@P@ﬁ&b@b%@ﬁ’éﬁ?‘ﬁ@cﬁ?& 8%{%%39 %&@r@ %’v‘\?éet'{ﬁ%a?ge%n ,{gﬁc{:%’loring agent,

a flavouring agentanilarkindiagagente a cldnidine asprict ibfeher inventdonecibeidipe 28léidine

hydrochloride, a 5clonidine derivative or mixtyres. thergof, | : [ ugpsakhieadhesive slow
release carrier in R @rﬁ?%rfeﬁf’ﬁ{] O é%lﬂvg téb et?ﬁg o7 (DERHIAR ol EEGRE R RURA

batween 5 fo 80% by weight of a naturai protein from milk and between 510

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

BRIEF DESCRIPTION OF THE DRAWINGS

20 Fig. 1 is a graph showing mean daily mucesitis 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 gd Day -1 to 20;

25 ——— f——represents Duracion 25 p g/kg gid Day -1 fo 20; and

——— & —— represents Duracion 12.5 u g/kg gid 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



The mucosal bioadhesive slow release carrier that can be 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 bioA@EEHdRnt and at least one susfained release agent that pFREE S 8ined release

of the active ingredient. This mucosal bioadhesive slow release carrier can also 15comprise 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 Bré@afe. ahaesthighgspeththtoirmtHanpesteitexs b WBiehaanikRskin

concentrate. The biogghgfivg najuabpraiaing Qirkeapial Wighhie thege ¥rerisiad piotains that have
bioadhesive properties as defined herein. The protein of natural origin of vegetal origin, that can be

used are those descRBEENAES @ToDBORL EMARHISE FRKReSEPBFste MR iACIRR M EEIIESea proteins,

natural wheat proteing anrgalindéiyprdemsiarsianbduresdhatenipdiad tocthoddalcragdntion pea
proteins is described in WO Lé 07/01757JF. WO 2010/031819PCT/EP20091062068 24 The
polysacchariée that ¢ai B ‘dsfﬁuﬁ{?cﬂ) &%t invention include chitosan, alginate, carboxymethyl
cellulose, hydroxypropyl methyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose,

cyclodextrin, sodium hyg%ﬁﬁea%%@ws%%%gg% &gm%@g&&g&bg@%r}ggmp ein of

natural origin, that can be aret 0542 824. A particular € e is a milk
protein concentrate taraingraieninheup o868 oh prerking!sulerieds PFosh EnUEBs HgIIREBtein

concentrate or, prefegghiveithey, BEemilts Ba2AS0ld SvdymenkGAreoisins Rhéamdbe diaplex range
(4850, 1180, 1380 or 1395) from NZMP. The relative concentration of the milk natural proteins in the

bioadhesive t8blet ofttie RPERABIRIS UEIABBORHIPNeiGRYR SRS RIS 1836885 ANdight.
15Besid38 tf;e naturaér@r@gﬂi% w%qﬂ@dﬁﬁsaém%@ﬁd l@%rﬁ' iﬁ@k‘;ﬂEMe@fﬁﬂa@@Hidgﬂﬁmﬂﬂ@ﬁaab@aS: one
sustained release agent that provides sustaiped releas e actiye ingredient. This mucosa
bioadhesive slow reld4&& c%ﬁﬂ@aéﬁﬁ H@B%o&%ri@%%@ﬁﬁ '%3&?(%62 Qﬁinﬁaﬁé%ﬁﬂ%éiming agent,
a flavouring agent angtatktivding sigeific2® redlbtosisstainedcestizsevsrorseger(@a-0080east 4 hours
and preferably from 4,{0 28 hot el RS ReR 15 84 ASBLRFoPURIGER B SRBlaHS receptor agonist

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 biclogical 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
veriebrate 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.



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 ageit® #HMEHs, analgesics, anesthetics, antalgics, anti-inflanfiR&EFP $dgats,
antiemetics, antibiotics, antiseptics and mixtures tHereof.For 25 example, one can envision treating
mucositis using clonidine, as well as an anti-inflammatory for pain in the same bioadhesive carrier. In
one embodiment the present invention provides a prolonged 5 release bioadhesive mucosal
therapeutic carrier comprising or consisting essentially of or consisting of at least one alpha-2
adrenergic receptor agoAistysed/bestrarthaceatcatiyacsspratifesara tbavidwt éndier miiaires thereof
as the at least onﬂgj;r&é%qéiyﬁ]i%‘?{ﬁgi%ﬁq, @J‘\ﬁ’t it least one different second active ingredient(s)
selected from the group of a different 10 alpha-2 adrenergic receptor agonist and/or pharmaceutically
acceptable salts thereof and/or mixtures thereof, antiviral agents, antifungals, analgesics, anesthetics,

antalgics, anti-inflammaiQiy, agarisraatiemeticsiAntiaeHe So aRtseRliss BF‘WHJF@@EJ??E?O‘C
comprising at least one diluent, at least one bigadhesive agent and at least one sustained release

agent 15that provifeSWliersAuaieA fenpidn&iReHediditudes ing pRIREe I &rfitiF i@ agents that

can be used in thetxeadbesive earietrelotdedgawyample, 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, proteasésnhistbreesech dsesdqumdvityatshavieamsdinaviiubietfineyénirizedrin,

amantadine, rimaiagine Jeleeaar gl PELORAAERRSIAN SO oRsaLIRY interferons

such as IFN-a, 25 e antiviral agént IS present in t esive carrier in a concentration
between 10 18 200 mg. It can also be present in a concentration between 50 to 100 mg. It will be

appreciated that the amgygt @f the apihdah cgp vbfg%ﬁl%o ' %éhgég@mhgh%gg@ted as well
as 30the medical condition of the mammal. WO 2010/031819PCT/EP2009/062068 26 Examples

of antifungal agerli§" it 2a% FRajgedanane BisitRssvicedyiarteoadte ArexHMECasbhRne

antimycotic and inigirzate anditriagetesueheaasiie®nasolendt hapsrenel antiftegedvries in the
bioadhesive carrier with the antifungal u ed._GeneraIIY the dose is betwg,eg 10 mg to 159, mg.
together o 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 reiease” 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 {o 36 hours.

As used herein “of vegetal origin” means any protein that can be
found in plants that acts as a bicadhesive and thus interfaces with living
25 tissue and/or biological fluid.

Throughout the text, the terms "bioadhesive" or "muccadhesive” 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,



Sulfa drugs and folic acid analogs, the beta-lactams including penicillins, vancomycin, ampicillin and
amoxicillins and cephalosporins, 10 aminoglycosides such as streptomycin, kanamycin, neomycin and
gentamycin, tetracyclines such as doxycycline, macrolides, licosamides, streptogramins,
fluoroquinolies Huelisasi8iprofloxacin, levofloxacin and moxifloxacin, polyf&ikiEB20484%9:¥, mupirocin,
cycloserine, aminocyclitols, glycopeptides and oxHzolidinones are examples of antibiotics that can be
15used 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, ibuprofemaketepeofenlanaizureetbnespiraxioaitis e e nirdivkifés aandidomeatbacin,
sulindac, tolmetin, gtodol tor prozin, trisali rjJ tami orticoids,
celecoxib and tha |§’§rlﬁ%§$3)§? %eﬂﬁaéogé%eét%%ﬁ%éaﬁﬁﬂ@/lgﬁ%@%r%r%%ﬁ%ﬁ%@hﬂ%%&ﬁisive slow
release carrier is BetARIEITPBRIAIP2iIBES NREOMBERTeen 50 and 500 mg depending on the
anti-inflammatory used. WO 2016/031819PCTTEP2009/662068 27 phenolic antiseptics such as

LLstlerirllfeO, povgdone-ic;di@méwa&m:'@L&@mgi@bmgir@plgsﬂléhwmmgumaﬁgmrat&mi metal
akylsulfates and propglis are antiseptics that can be used in the present invention. 5Between 0 to 5%
by weight of the a??ﬂggﬁﬂci% Qgeg’fﬁ'ﬁi é?‘{)aﬂfﬁ %?véHgaﬁFév(gyfﬁpeQﬁ\)grh{%n%aS Rﬁ{ie &lic drugs that
can be used to treftansiasia raadipomitd dyeszecidiy siftanchetnathpraigyniticdide grbjsisktdon,

ondansetron. 10 qexaeligsens A0d mslpdaptallie SININIRRS CEIRIORI Ingibiors.

dronabinol and prochloperazine an tropisétron. These drugs combinations thereot can be used in
the bioadhesive caatigna! proteinThe antiemetic is generally present in a dose between 1 to 100 mg in
15the carrier. The sustained release agent that can be used in the bioadhesive carrier include

hydrophilic polymers inchiling-aolyseiechiw ittes stichigis selhdon adaets akdptmev g2 geleroglucan,
locust bean gum, gum Arapic, 20 ragacgnth, carob, alginic acid, alginates, carrageenates,
agar-agar, S?Qrch‘?éﬁﬁj&ﬂ%%g@?’éég@é’?éﬁﬁn 'ﬁmdﬁ'ﬁa?&ﬁ%&”u?n @ﬁﬂer%?ﬁﬁ%egr iﬁ{?ﬂﬁﬂﬁes thereof.
Other polymers thatdranHierideed forting gticrss nhinvesitias itolu b aeliatesdicalse dqaigtabls such as
hypromellose, cel!sualﬁge acetate, cellulose esters, cellobiose, cellulose resins, carbopol 9340,

25hydroxyethylmetacrylate 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. 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
andfor 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
onty, 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,



28 The diluent used in the present invention can be insoluble or soluble. Examples of diluents
include microcrystalline cellulose, silicified microcrystalline cellulose, hydroxymethylcellulose,
dicalcium phosphate, calcium carbonate, calcium sulfate, magnesium carbonate, dicalcium or
tricalcium phB&bHAt&3M4hnitol, glucose, sorbitol, maltose dextrates, dextfifdT&lfd¥e B ctose or
starch. The diluent is present in an amount between 1 and 75 % by weight in 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 15coloring agerfteagredatirgsegeat aarl 4autdhryeigergfers mkariseenalkgdiifates can be

used in the formulplion.inclydesIPRANGARINER UHLS HEHS dBRIRSSIUR Il sYlfaiSersnging

laurylsulfate and diethylsulphosuccinate. Generally it is present in the bioadhesive carrier at 20 a
concentration of REREKINEEI3685%y 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 agohsst, settl fogrpitarorat eaticpliyetioosptatriegs alts thées ofteemoddhensxtyres 25

thereof as the first agiiye Ingregienion.and aiaes sscear AEe InresienislcRplealy aprolonged
and/or immediate and/or [ocal liberation: he mucosal bioadhesive slow release carrier used in
the present 30inveattipeiniastasorfitrgabfitfectionsasrsheisgbraiochionsn ebifedsieptby agonist,

and/or pharmaceytically ageapiRRIS,Sals HisrenbaRAMRISPBiHGRsessligreof as the first active

ingredient(s) and other second active ingredient(s), preferably over a prolonged period. The
binders that can be usegin the egiient in\(‘?ﬁﬁtion can select
rmelfo

e edfrom e
povidone,carboxyvinylp ?/mléﬁ", @e, g{ﬁ%%% ’8@@%9&?&?&@%@&‘@@%3& hlf? #H%propyl
cellulose, hydroxyraetbsdcethdiptenthyaindxytethijhesthylte| dose;igidysirgdpybe e pa;gabethylene
glycol, polyv] Y"C%P‘%Qﬂh ‘1{1 V#@%Jn?ﬁget@%% Hthe iaders A esslBANS ATBRUB S O, to 5% by
weight in the bioadhesive slow release carrier.

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, immunogiobulins, 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; sait-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 partiaily achieve the desired effect.

As used herein “consisting essentially off 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 {0 3 active ingredients, which active ingredients
are alpha-2 adrenergic receptor agonists or or pharmaceutically acceptable



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 tald¥esfi#iddI&iticone dioxide, colloidal silica and lubricants incld&ihgTAUGHaE 0 stearate,
stearic acid, polyethylene glycol can also be addéd 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. 25The wetting agent can
be a water solution, a water and binding solution, a solvent such alcohol. These additional
agents can be adeRits téeredaimidhenpharsmessiivaticamapngsiond had a@ppinikiedfithe total
weight of the 30cgpPRLGRIS! @é@@r@@%ré{ﬁo 2010/031819PCT/EP2009/062068 30 In yet
another embodiment the present invention relates to a mucosal bioadhesive slow release carrier

ti tially. of i f tti ti f 0.05
10 0.4 ) of clod AR LA RS RN SR oS SR e BRGSO eor

mixtures thereof asmafwsitactivermyigdgent(spasidibgtiesstiytiat leasbocersesivng cictivieasgredient(s)

other than clgnidigg, bt AR é?ggec g%obg?g@gg} Oafn%t/Ja?aSiS ROt REINERR R é%@(’% of at

least one bioadhesive agent an twe by weight o t east one sustained release agent
that provides susednegtableasaitdhereciciivertevanjieglientrealistintioavoatont leaist and@ifferent

second active InaiRERECIPRIGELRA BRTGR AW BHlpralidlRbadtRdeartaliearplor agonist

and/or pharmaceutically acceptable salts thereof and/or mixtures thereof, antiviral agents, antifungals,
analgesics, anest%@a@xa@ﬁgl%ircg"%m’ﬁﬁlammatory agents, antiemetics, antibiotics, antiseptics and
15mixtures thereof can also be contained in this mucosal bioadhesive slow release carrier formulation.
The combination of at |eRsintwoddiven segredemtsess aisn fmpmrmml'm, treatirsifisy skeoanglzations that

atse fiom chemoierspy ARl Sl AN 24 necksadialin e p diecs el At sublenel damage o

oral tissues. Moreover, many ave crea§ ImAtine systems ead to préblems in the
healing of oral tisseeiecTlitiss 8ochhohticndisesiagaimdeptalgra @andevgfrgiadieinotherapy and
radiation treatment having oral mucositis can also have oral viral, bacterial and fungal infections,

salivary 25 gland dysfurpegigngriiteree e fwrmdé@é@ gyshinetiansavryoginarmans gastigintestinal

mucositis, which causes secondary chan es | status i cludl hygiene and dietary intact.
Gastrointestinal n"i’ﬂ%ogﬂr s"%‘é‘ﬂé@& nAse %?1(? ﬁiamﬁg' ) ?fhgg%% sg @%ﬁ@ﬂgﬁgfment with

more than one drperibooresantitessee candise tghanalgesiefentanylobaseod8feaitaaytititrate or

sulfentanyl Q'Chor (%ac; gorgant in treating severe

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

20 dexmedetomidine, detomidine, medetomidine, alphamethyldopa,
oxymetazoline, brimonidine, tizanidine, mivazerol, lofexidine, xylazine,
guanabenz, guanfacine, guanclofine, guanoxabenz, , azepexole, 6-allyi-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



resistant pain in particular associated with cancer, and an antiemetic to WO
2010/031819PCT/EP20091062068 31 treat nausea and vomiting. It will be appreciated that the
combinations of the different active ingredients used are based on the medical conditions that the
patient/mamMaIRHLaHd%the treatment that is necessary. 5 The present iR¢&rfTI°a4E Bovides a
method to treat oral complications due to chemotF‘uIerapy or radiation treatment by administering to a
mammal in need of such treatment at least one alpha-2 adrenergic receptor agonist, and/or
pharmaceutically acceptable salts thereof and/or 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 derédlistioniaidinge Msbanghieiitg oro/eisingloniipettirf Mg cmpising or

consisting essent@f%&ég&g@@%%@%@@r{ﬁ?t&%%gl%gsﬁgr_energic receptor agonist, and/or

pharmaceutically acceptable salts thereot and/or mixtures thereof as a first active ingredient(s) and
optionally at least one sgcond active ingredient s%{selecte_(g?gﬁ the group of antiviral agents,
analgesics, anaestheticd "gntaR Sﬁt%ﬁ?lﬂﬁ Bri a8 ,‘%t%iﬁ%ﬁ@g REHR S aRfiseptics, an
antiviral, an antifurgabx@ 20 sskvateniadgentuabiEstesechddbesieldématunalorigiateatd mixtures
thereof and af least gne, sustained relea ent that proyjd ined of the active
ingredient. The prae%éﬁ?tlﬁ?/@rﬁ}/dr? %?%‘Gfdg‘z a i[ggé%%g?\?z)§1§v€ere eﬁjég%&friﬁémat can be used in
the treatment of oral complications due to chemotherapy or radiation treatment comprising or

consisting essentially of@PRIHESBAY 608 ifiBei Ry HEROLKIR ViRiKIBY L SHGSHIFES Gy of or
consisting of ClonWFér@Ws@h cloriding hydmehlgrdeandiosmelenidne detivativmasd/osimixtures
thereof and optionally at least one other active 30ingredient selected from t@e gro%p oggﬁtaiviral agents,
analgesics, anae@hetUOAIEHGE, aﬁf?—'ﬂﬁ@ m %‘Bbeé"ﬁt » affETEERE Entifidce
2010/031819PCTdRA 2P0 6RO66 8Xraniitepties;am®aativispresstifUi®@l, a salivation agent,
between 1%§0 75% by weight of at least one diluent, between 5 to 80% by weight of at least one
bioadhesive agent and between 5 to 80% by weight of at least one sustained release agent that
provides sustained reled¥erigbtivemoficobidipedimalso be used in the mucosal bicadhesive

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-chioroethyl-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, andfor
-pharmaceutically acceptable salts thereof and/or mixtures thereof and
specifically those receptor agonists described above and more specificaily



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 10 thereof and/or mixtures thereof according to the present invention for the
manufacture of a medicament to treat inflammatotg pain and/or diseases in mucosa in mucosa, and
notably, but not only, mucosa of the oral cavity, the pharynx and/or the larynx. 15In 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 ag sk aciiadngra Eﬁ%ﬁboﬁ'&%,%%&ﬁ%@@éﬁd&!&?@?H%(ﬁ&:?@éet@!@%é'fom the

group of antiviral agents, analgesics, 20 anesthetics, antalgics, anti-inflammatory agents, antiemetics,
antibiotics, antiseSAEsPAPEAMIIFERT ¢th BnafnaTaSyahvasdialte it igGrareneaRuriRRinlvbf a

medicament to tr%@ﬁ@mn@ggmg@m@n%ﬁ@@@g@@jn VRYGRSR, anskemably, b ey, mucosa of
a

the oral cavity, the pharynx and/or the larynx. 25 In another aspect at least one alpha-2 adrenergic
receptor agonist, SHEICF Bl JEEGHMARTSA ¥e AREbBS AE tHEl QO ¥ 8N RENRYSRER & is provided
for preventingsor trieatingsinflemmsatiory Qairbarfdion dised semitiquiddosa inativren s, iajediwetably, but not
only, mucosa of the oral cavity, the 30pharynx and/or the larynx. WQ .
010/031819PCTIER 3000 BTUR 0T |Hor aF O er asgibuthe dsdRR irGERIYR Pikes to the
use of the mucosatizzdhediversiawsmiecstatarderscpmasiitigeslonidine and/or clonidine
hydrochloride and/or a clonidine derivative and/or mixtures thereof according to the present invention

for the manufacture of ams@w%wﬁw%%ﬁme adiect-aRaNaTASPRAt dapaigsent

invention relates to the use of the mucosal bioadhesive slow release carrier containing clonidine

and/or clonidine hyePacHIBrrRadtans 8 BrPREetVEIR & & WGP iRk RIS enes010"dh8 at least one
second activeyingradiantés) differemistentpcapidingratanigdinadydeehlariggverslanigiae derivative or

mixtures thereof selecte. from,the group of antiviral agent an% sics, anesthetics, antalgics,
anti-inflammatory @&88%,‘%H}%eﬁ&%é{%ﬁ%ﬁ%&?gn‘f%zSﬁé%‘,“é %?ﬁ?/imﬁyaﬂoér%ﬁu%%saﬁ&% salivation
agent, for the mararfdtismesofrasradizasabat toitisastiGnmepditdhe bedh mndeher aspect clonidine,
clonidine hydrochloride, a clonidine derivative or mixtures thereof is provided for preventing or treating

mucositis. 20 In yet angiRerRzRee RhleRaLEASAPER-Gr AHECHRIIC FRFERIORRGORIFT RNd/Or

pharmaceutically acceptable salts thereof and/or mixtures thereof as a first active ingredient(s) and

optionally at least SR8 WaieH LximiPLRREDIG RGP Bt RUCIRRRNEIE Y U UIRBPSINERARS agents, 25
analgesics, apaesthgticsn aiagiasiast-inflamreatgry agentss astemalies, antbigticsantseptics, an

tiviral, tif l, ivatj t and mixt t fi ided f ti treati
ammatory pair K ICE L0 1 TUCAE AL ELEaC B BN 1 6Ly e of e ora
cavity, the pharyngesutitmed e fasyiex.

In one aspect of the invention at least one aipha-2 adrenergic

receptor agonist, and/or pharmaceutically acceptable salts thereof and/or

20 mixtures thereof is formulated in & mucosal bioadhesive slow release
carrier in the form of a mucoadhesive tablet.

The mucosal bicadhesive 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 bicadhesive agent and

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

active ingredient. This mucosal bioadhesive slow release carrier can aiso



WO 2010/031819PCT/EP2009/062068 34 In another aspect the present invention provides a
method of delivering at least one alpha-2 adrenergic receptor agonist, and/or pharmaceutically
acceptable salts thereof and/or mixtures thereof as a first 5 active ingredient(s) and at least one
second activ® theftd18H¥%) to a mammal in need of said treatment compriSidd-aeiifEsfing the
bioadhesive slow release carrier of the present in%/sention, which is described in detail above. 10The 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 plessetsgith inwingezgentaesveiting sgeatate palefieadagtn sviausraBministration
is carried out Simlé%%H?QHaM B(ﬁﬁ@tga@{g 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 20 formulation are ggfied felivecaneraiiRiite of dopiassociaesiprohigidaduaed gr facilitated

administration frequency (one or two doses a day), easy delivery system (preferably an oral
bioadhesive form{AVANGAEFAGEP n@Eeréw,r%%céq‘ﬁ gti%,@%’é‘ﬂ%@?&e"&f @yé%éfﬁ?cs?)gssage and

good acceptabilitpi@adhesibsbinadkesivesyiemsiaf therinfentucesd pEsion gadatelease 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 30sought. WKbe2019¢0348 birdTER200006Z6B:85dardabtiat rabobtment, the

present invention @égg_ r%{a%t%gogé%@ogfo{ﬁefg%g&ta H\%\%@‘F“ﬁ% %ﬁ:{)ﬁ@é sCOSPpEj&i%% @)

solubilizing the active ingredient in an aqueous solution; 5b) granulatin applying the solution

obtained in dfon aSPRRUREYCHILEINS I SiFrRfcaidAase Wafticing anweasclamnidiisdarEerdasisent; o)
blending said mixyng¥yithya Lkrignat andiabigast anedrioaghesie guaabangioripae segfained release
polymer; and ingredient, at least one diluent, at least one bicadhesive 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 ieast one bioadnesive 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 therecf. The
method for producing pea proteins is described in WO 2007/017571.
30



d) compressing the blended mixture obtained in d). 10In 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 W 3B9&BiA Solution; 15b) granulating by applying the solutidit-dGEdAE¢H%F on a mixture
of diluents, binder and eventually at least one biofﬁhesive 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 20e) compressing the blended mixture obtained in d). WO
2010/031819PCT/EP2009/062068 36 A number of embodiments of the invention have been
described. Neverthietesslisaitberided énstoodrthbie vasied sim dukfi caa oest mayebdonaiheiudig out

d ting f the, ,spiri ' ' ' is 0f Clonidi
antnlammatory e oS T SRy Do e BRI SN CIe Y 15 S descritin

1- Human oral muesE@orianbrgsbiasturenydroBissenydarbeiedse clificeny dathy sRshukaratinised
human oral mucogg e RfaNEIfFamAa{igAts undergoing surgery. 15

5
In another embodiment the protein of natural origin, that can be used
are those described in EP 0 542 824, A particular example is a milk protein
concentrate titrating a minimum of 85% of proteins such as Prosobel L85,
milk protein concentirate or, preferably either Promilk 852A sold by Armor
- 10 Proteins, or from the Alaplex range {4850, 1180, 1380 or 1395) from NZMP.
The relative conceniration of the milk natural proteins in the bicadhesive
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 bicadhesive slow
release carrier can also comprise a fiowing agent, a wetling agent, &
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  andfor pharmaceutically acceptable salts thereof andfor 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 agenis, antiemetics, antibiotics, antiseptics and mixtures thereof.  For



Small biopsies (explant size: 5 mm2 surface and 3 mm thickness and about 15 to 20 mg weight) were
transferred onto permeable polycarbonate membrane transwells (12 mm diameter, 12 pm pore size) in
a well of a12 well plate (as previously described Boisnic S. et al., 2003 and 2006) 20 containing 700p1
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 mespbrane; IOZRIEHOBISH BB RRRBIIRS ZA6R SiocaHEN A Way BiakRo gingival

retraction or lateral passage of the Product_towards the dermis was possible.The culture was set up for
2 days in a humidAeEIATBRGHRRE ‘RO REIMIA BB B LR AV ESHS. ifiiliation of oral mucosa

inflammation in vitro: The stimulation of the experimental oral mucosa inflammatory process was

done by the neuropeptiqe substapn e Pi SI;)E ( %isng,c etrﬁl"inzvo% f'n rT\r)ée neurogtret‘d(r-:‘L Sla ([SP] =
IOpM) was added (or noﬂ ©8Re €l Bge MEHINT i ordel o SimlIate HhE r#&éogti r8-|%ﬁammatory
process. SP Was ieleesatatiosith¢heeneaxalatHbaospefibe diffusiorcdmmpugimgherporoasingmbrane. 3-

Measure of Clonidi ininf tory. properties,in vitro: der e ventive
effect of C|oniding%se%ﬁl%ﬂgﬁzﬁﬂ}gﬁ&%ﬁwﬁsgatdqcf’éggﬁfé%uér%ﬁg&?e érﬁﬂ%ﬁ%%ﬁ%%ﬁﬁn 6 fold a 20
day, every 2 hourg@itisly #ne/gayolarBlaeenticaly aascaiablen sats AhepeeapaderpiixturesThe cell

culture lasted twodgys,{"RO'far the 53k daeARest DhciRbtheReaRA( SRy AP at |idpsipree P was

added to the culture medium on DO, at the same time of the Sixth addition of clonidine (at 18h pm).

This experiment ViEeERIMeSRPONTEPET YR JASIRE R PHERRIFE ARDIGRMIRIRRS EFEERDF clonidine.
'Therefore thgclogiging ireairarBINASSIRdreiYeaRdIRY ShbstRea R AMUEYYabW O
2010/031819PCT/EP2009/062068 ) . .
salts thereof andf/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,
vaiganciclovir, 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, pieconatil, penciclovir,
famciclovir, foscarnet, interferons such as IFN-a.

25 '

The antiviral agent is present in the bicadhesive carrier in a
concentration between 10 fo 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.



38 Increasing concentrations of Clonidine in PBS were tested: 0.009 pg/ml, 0.03 pg/ml, 0.09 pg/ml,
0.3 pg/ml, 0,9 pg/ml, 3 pg/ml (Clonidine water solubility 1g/15m1). U. Study protocol In this
experimental section, each concentration of clonidine: 0 pg/ml, 0.009 pg/ml, 0.03 pg/ml, 0.09 pg/ml,
0.3 pg/ml, 0,9 BGMNVERB pg/ml was tested on 9 different fragments.  NTFEGHN L ¥ SRtrols, without
substance P stimulation, two doses of Clonidine &bout 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): 20Biopsy samples of clinically normal non
keratinized buccal mucosa were dissected, weighed and transferred onto permeable polycarbonate

membranes. Clonidine Enanuiasapicertifwegel safrteds dahdrates apeydn dienidhagtesivéent on the
apical side of exp Pﬁ;:cmgm astast (?'§< g [?%‘?@ngﬁqttm QAL FRAR 0L GYIHES &e [Clonidine]
ml, 0.03 pg/ml, 0.0

=0 pg/ml or 0.00 0.3 pg/ml; 0,9 pg/ml or 3 pg/ml for culture SP+). Day
1(D1): WO 20103’9 ngWEMQOQ/OGZ%S 39 Renewal of the Clonidine treatment on the
apical side of explants culture (5 pl, [Clonidine] = 0 pg/ml or 3 pg/ml for culture C, [Clonidine] = 0 pg/ml

or 0.01 pg/ml or 0.03 pg/ml or 0.1 pg/ml or 0.3 pg/ml or 1 pg/ml o /ml for culture SP+) every two
hours during the day (a%%ﬁ ARsagh %fn?n@hfﬁﬁag}‘naﬁ’lﬁ?? lfhgr\f? %95?3"’6 RRIFRVEDY éulture

medium in each welifgligaiaisen GCraomibs bt Hildpliabetwese a0 BgGofas0yakines release analysis.
10At the end of each culture all the human oral mucosa explants were
Sulfa drugs and folic acid analogs, the beta-actams including
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 bicadhesive 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, etfodolac, keforolac, 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,



weighed (cytokines release expressed as pg/mg of cultured oral mucosa explants). Mean values
and standard deviations were calculated for each 15parameter. The statistical significance of changes
recorded in the parameters were determined with unpaired Mann-Whitney U test (p<0.05). Ill. Results
of TNiza 20 ¥R dt¥4&8&Xpressed in Table 1. Gingiva without inflammatoRy prdceeyieidbttion by SP
and treated by 3 pg/ml of Clonidine did not show %my modification of TNFa rate (0.83 pg/mg) in
comparison with untreated gingiva (0.63 pg/mg). 25In 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). WO 2010/031819PCT/EP2009/062068 40 and 3
pg/ml (0.67 pg/mghpreiicoeBéisaPtosn frutsonawith-igiagneStirnaladeayos Fewithexeidiidine

treatment (1.7 pg{m@can, qeiN@tiRificam antidnfammalery sifert anistimuipiedaiaoi by SP Swas
seen with doses 0.009, 0.03, 0.09 and 0.3 pg/ml of Clonidine. Table 1 - TNF&a quantification by ELISA

P9/mg UntreatedeFPRj-‘rUﬁ :@ﬁ%@gﬁ%mmgt pagPe used in the present invention,

5 Between 0 to 5% by weight of the antiseptic is used in the
bioadnhesive carrier of the invention.

Antiemetic drugs that can be used to treat nausea and vomiting,
especially after chemotherapy include graniseiron, ondansetron,
10 dexamethasone and metoclopramide, 5-hydroxytryptanine (serotonin)
inhibitors, dronabinol and prochloperazine and tropisetron. These drugs
and combinations thereof can be used in the bicadhesive 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 biocadhesive
carrier inciude hydrophilic poilymers inciuding polysaccharides such as
cellulose ethers, xanthum gum, scleroglucan, locust bean gum, gum Arabic,

20 gum tragacanth, carob, alginic acid, alginales, 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, celluiose 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



0.44 Gingiva + 3 pg/miclonidine 0.83 0.40 Gingiva + SP (positive control) 1.7 1.09 (# p = 0.0056)
Gingiva + SP + 0.009 pg/ml clomdme 1.14 0.7 Gingiva + SP + 0.03 pg/ml clon dine 1.02 0.4 Gingiva
+ SP + 0.09 pgiml clon dine 1.08 0.29 Gingiva + SP + 0.3 pg/ml clonidine

28

The diluent used in the present invention can be insoluble or
sofuble. Examples of diluents include microcrystaliine cellulose, silicified
microcrystaliing cellulose, hydroxymethylcellulose, dicalcium phosphate,
caleium carbonate, calcium sulfate, magnesium carbonate, dicalcium or

5 fricalcium phosphate, mannitol, glucose, sorbitol, maltose dextrates,

dextrins, dextrose, lactose or starch: -

The diluent is present in an amount between 1 and 75 % by weight in
the bicadhesive slow release carrier. It can also be present in an amount of
100 10% to 80% or 20 to 40% by weight.

Besides the actfive 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 fiavouring agent and a binding agent.

Alkali metal alkylsulfates can be used in the formulation includes
magnesium laury! sulfate, potassium laury! sulfate, sodium laurylsulfate and
ciethylsulphosuccinate. 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 bipadhesive slow release carrier used in the present
invention permits liberation of the at least one alpha-2 adrenergic reoeptdr
agonist, and/or pharmaceutically acceptable salts thereof andfor mixtures

25 thereof as the first active ingredient{s) and other second active
ingredient(s), preferably a prolonged andfor 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 saits thereof and/or mixtures



0.86 0.4 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 <
100.05) *: significant difference with gingiva stimulated by SP (Mann-Whitney U test, p < 0.05) 15
IV. Conclusion This experiment shows the antisinflammatory efficacy of clonidine, by decrease of
pro-inflammatory cytokine TNFa. WO 2010/031819PCT/EP2009/062068

thereof as the first active ingredient(s) and other second active

ingredient(s), preferably over a prolonged period.

The binders that can be used in the present invention can be

5 selected from povidone, carboxy vinyl poiymer, carmellose,
methycellulose,  hydroxyethylceliulose,  hydroxypropyl  cellulose,
hydroxymethylcellulose, hydroxyethylmethylcellulose, polyvinylpyrrolidone,

polyethylene glycol, polyvinylic alcohol, or vinyl acetate.

10 The binders are present in the amount of 0.5 to 5% by weight in the

binadhesive slow release carrier.

Salivation agents such as pilocarpin and bethanechol and flavorings

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

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, polysthylene glyco! can alse 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 giidants. As an example, it can be taic or
magnesium stearate.
25 The wetting agent can be a water solution, a water and binding

solution, a solvant such aicohol.

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.



41 EXAMPLE 2 : Testing of clonidine aqueous formulation for preventing and/or treating mucositis in
hamsters I. Study protocol 5 1 - Study summary A dose-ranging study was performed using
an aqueous formulation of clonidine to demonstrate activity of the agent as an effective modulator of
mucositis seY&?it) 4d*lfation. 10 Thirty-two,(32) male Syrian Goldeh FTAREELESF 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 andlBoithuahgbeal&IradiNgps MiaheraaeaioMupRtestieR ehalieof the left

cheek pouch mucosRNEs AANEsiOE thagenelision ofhed-ikophaemer tbe StrxistAghe images

were scored for mucositis severity using a validated scale and the number of da%is of ulcerative
mucositis was as§8§68HaIR QTCIANSRINIS PR Wp LRsr QYRR SRR Ah ELTRINGHY individual

daily group scoreg \ysrengvaRjugiechising alsariireumi@st 2hilibeositigdodieelitn andMuaositis was
induced using a standaydized acuyte radiation protocol, A single dosg of radiation (4Q.Gy/dose) was
Tapifias & Bl Bt oL ISRl

administeredto aff'SRIATAFs ARG, Bkt ﬁ%gsgémeerr%? Fwitn SLEFKRIBVOR Sgt'g (15-ma)
source 30at a focahdiststioreathy 40 least avelepednulitcive. 3gneietitfijratieT Systesionitice,

2010/031819PCTyREAPIRIRB AR DIIORIE] Dilgftuecabroush eicgsaga fate of 2.5

Gy/minute. Prior toifradiation, animals were anesthet an intraperitoneal injection of Ketamine
(160 mg/ml) and Xylezsico(@rigecheTive Ricbiensl peetendsteiitedyineibahafisdeRs using a

lead shield. 5 3-MycosilisSireHNGieasd 95 MAIWRIORLS BleaFIlS MBI WakAesthetized

with an inhalation anesthetic, and the left pouch everted. Mucositis was scored 10 visually by

comparison 18 a VAGEE#RNbhotdsrapiftescAb M gftg B8R 0Ok nBifsEeo 596P 8 véRNReeration

~ (clinical scoring). |nflegiRtijederpadhifossalads glelipedinaT almerant alpe 2-2Magesitigicoring
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 biocadhesive slow

release carrier formulation.

Tne 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 fo 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



Score Description: 0 Pouch completely healthy. No erythema or vasodilation Light to severe erythema
and vasodilation. No erosion of mucosa. 2 Severeerythemaandvasodilation.Erosionof superficial
aspectsofmucosaleavingdenudedareas.Decreased stippling of mucosa. 3 Formation of off-white ulcers
in one or mokE(praEEe31BlEers may have a yellow/gray due to pseudomeniliraff&2@iedsative size of
ulcers should equal about 'A of the pouch. Severé’erythema and vasodilation. 4 Cumulative size of
ulcers should equal about 1/2 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).
WO 2010/031819PCT/EP2009/062068 43 A score of 1-2 is considered to represent a mild stage of
the disease, whengast anacsea @ihg-Sasdonsidiredl tberabipateinted dhatiethe sevebinaticasitis. Following

visual scoring, 2 phetagrapi g (B AR TRRPLRSTRRSF 4 AL A RBRIMdr b igghmiaue. A

the conclusion of
that the patient/mammal has and the treatment that is necessary.

5 ~ The present invention also provides a method to treat oral
complications due to chemotherapy or radiation freatment by administering
to a mammal in need of such treatment at least one aipha-2 adrenergic
receptor agonist, and/or pharmaceutically acceptable salts thereof and/or
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
saits 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, antibiofics, 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 reiease carrier

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

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

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



5 experiment, all films were developed and the photographs randomly numbered. At least two
independent trained observers graded the photographs in blinded fashion using the above-described
scale (blinded scoring). 10 4-Study des gn Test materials were given by topical administration
directed to tEGE EéER bouch daily as detailed i Table 4. Hamsters in §Foul1PeG&R78Y the vehicle
four times daily (“four times daily" is referred heréinafter as to 15 "qid"), hamsters in Group 2 received
Duraclonm clonidine at a dose of 100 pg/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 DuracionTM
clonidine at doses of 25pg/kg or 12.5pg/kg respectively four times daily (“four times daily" is referred

hereinafter as to ‘RESERIRE. Ry aNPOred iy 20ITREAAI8 iHEGIalp 208NMnEWRSR ddsdd at 6 am.,

11 am, 4 pm and spm, ARG B GfRs? HWRIAGSS BERBBH 5 to MURBISRshewldated
clinically starting on Day 6, and continuing on alternate days until d?/ 28. 25 At the end of the
P

study, all hamstel8asERNEUNRATPERS 2asPtRAMh B EE P WA LR W ANseh&t BESthalpable
heartbeat. WO 2g40/933@RRCE(ER2009476 2056 pHévIddHes3sBindy desigre@Dtihe Nigtvieer Number

of Animals Treatment T_otail clonidine
5 ingredient.

in yét'a'ri-other aspect the present invention relates to the use of the

mucosal bioadhesive slow release carrier containing at least one aipha-2

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 o 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 pharmaceuticaily accepfable 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 agenis, antiemetics, antibiotics,
antiseptics, an antiviral, an anfifungal, 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 freating 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.



dose per day Treatment Schedule Volume (mL) 1 8 males Vehicle, topical, qid Days -1t0 20 0.1mL 2
Duraclon, clonidine, topical , qd, 100pg/kg/dose

WO 20106/431819 PCT/EPZB09/662068
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In yet another aspect the present invention relfates to the use of the
mucosal bicadhesive slow release carrier containing clonidine and/or
clonidine hydrochioride and/or a clonidine derivative and/or mixtures thereof
according to the present invention for the manufacture of a medicament to

5 treat mucositis.

In yet another aspect the present invention relates 1o the use of the
mucosal bioadhesive siow release carrier containing clonidine andfor
clonidine hydrochloride and/or a clonidine derivative and/or mixtures thereof

10 and at least one second active ingredient(s) different from clonidine,
clonidine hydrochioride, 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 mixiures
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 andfor the larynx.



100pg/kg/day 3 Duraclon, clonidine, topical , qid, 25pg/kg/dose 100pg/kg/day 4 Duraclon,
clonidine, topical , gid, 12.5pg/kg/dose 50pg/kg/day

WG 2010/031819 PCT/EPZ009/062068
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In another aspect the present invention provides a method of

- delivering at least one alpha-2 adrenergic receptor agonist, and/or

pharmaceutically acceptable salts thereof and/or mixtures thereof as a first

5 active ingredient(s) and at least one second active ingredient(s) to a

mammal - in need of said - treatment comprising administering the

bioadhesive slow release carrier of the present invention, which is
described in detail above.

10 The at least one alpha-2 adrenergic receptor agonist, andfor
pharmaceutically acceptable salis 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

15 separately depending on whether administration s 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

20 formulation are defined fo allow compatibility of the associated products,
reduced or facilitated administration frequency (one or two doses a day),
easy delivery system (preferably an oral bicadhesive form), a masked taste
if necessary, local hydration, an absence of systemic passage and good
acceptability.

25

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
ahaigesic treatments for which a double effect-immediate and prolonged-is

30  sought.



Il. Results 51-Survival No deaths were observed during this study 10 2-Weight Change WO
2010/031819PCT/EP2009/062068 45 No significant differences in the weight changes were seen
amongst the groups studied. Hamsters in the group receiving the vehicle gained an average of 51.3
'Ye of their stARiA ¥éight during the study. Hamsters in the group dosed RHTHEERAAIAEE 100 pg/kg
once daily on days -1 to 20 also 5 gained an aver%?ge of 51.3% of their starting weight. Hamsters in the
group dosed with clonidine at 25 pg/kg 4 times daily on days -1 to 20 gained an 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 fhep sARPBHAGAEAITERIHIEAIRSN ARSI BENEWaKAQYA est. The

results of this analysis indicated that there were no significant differences between the different
treatment groups RFEEBI0VD R ROBAPESINMAREBERECSISIREY:  Mean daily mucositis scores for each:
group are shown in Figure 1. in the vehicle treated control groups, peak levels of mucositis were seen:

on 20 day 16, when thie sorevilisity eheeactiaslisgretiantstess igieogespudiesed 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 withyglopiding dimes Qﬁwiﬁ%%ﬁ@g/&gtm GrfsinklPin Liiagh ReaFaN M ucositis

scores of 3.1 on day 16."Hamsters in"the group dosed 4 times 25daily with clonidine at 12.5 pg/kg on
days -1 to 20 had peak Rib@RimRpgRISENDRYEHLIY gk BaaF1ene rRAERBRN BlESative Mucositis

¢) blending said mixture with a lubricant and at least one bioadhesive
agent 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 bicadhesive agent;

¢) drying and calibrating said mixture;

d) blending said mixture with a lubricant and at least one bicadhesive
agent and/or one sustained release polymer; and

20 e) compressing the blended mixiure obtained in d). -

In a preferred embodiment, the application of the solution described in step
b) is carried out by spraying.



WO 2010/031819PCT/EP2009/062068 46 The significance of differences observed between the
different treatment groups was evaluated by calculating the number of days with a score of 3 or higher
for each group and comparing these numbers using a chi-squared (x2) test. The results of this
analysis are Wb {#3Bture 2. 5 Clonidine given once daily at 100 pg/kgTavEraIRAf%Ed the course
and severity of mucositis. The hamsters in the vehicle control group had a score of 3 or higher on
35.4% of the animal days evaluated. The hamsters treated with clonidine once daily at 100 pg/kg on
days -1 to 20 had a score of 3 or higher on 21.9% of animal days evaluated (p=0.003). Hamsters
treated with 10 clonidine 4 times daily at 25 pg/kg on days -1 to 20 had a score of 3 or higher on
28.1% of animal days edaludrdtivhickwasdivesigntiicialyryitiient texa thesieARIS EArols
(p=0.125). Hamstrs treated 4 fruss SeilRUUREI9RHISR K bAS REdRandIAYm ) 3Rdad a score of

3 or higher on 26.0% of animal days evaluated which was significantly different than the 15vehicle
controls (p=0.047}%0utieeRARLFemmyISRITHIFEE SHIRE ggvl@ri@vgpﬁﬂibositis 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 gergerally req%%gmg(gg it is regarded as meaningful. The group treated with clonidine at
100 pg/kg once daily from day -1until 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 @XrAmli6)anhhdi(eio 80 DicHigigeoantirkaiachminey drdpuditieslonigine at 12.5
pa/kg from day -1 until da Zg had significantly lower 30mucositjs,scores than the vehicle controls on
days 20 (p:o.0115’;%?8:%'f6 %“&R&%E{SQB%WW WS 1HRAl819PCT/EP2009/062068 47 An
additional comparison between groups was performed by calculating the area under the curve for the
mucositis scores for each animal and then comparing these values for each group using the Kruskal- 5
Wallis ANOVA-on-ranks epnmRadgigedtiptioe results of this analysis indicated that there was a statistically
significant difference between the different treatment groups (P=0.0007). Additional analysis using
Conover-Inman test gavig, jpeiMidpal rﬂt}ﬁ‘ﬂ&%@a@&@% £.8039 and <0.0001 for the clonidine 100
pa/kg qd, 25 pg/kg qid an 5 pg/kg qd treated groups respectively. 10 The results of these analyses
are shown in Figure 3. lll. Conclusion

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 ym pore size)} in a well of a12
well plate (as previously described Boisnic 8. et al.,, 2003 and 2006)
20 containing 700u! of defined medium (DMEM, antibiotics, hormones, pituitary -
extract, SVF). For each donor, the gingival biopsy was cut to obtain the
same weight so that fo 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 (colténe® president)



There was no evidence of any significant adverse reaction to 15treatment to any of the doses of
clonidine tested in this study. Topically administered clonidine at a concentration of 100 pg/kg
administered once per day beginning the day before RI and continuing until day 20 was superior to the
other conceri¥@tdoHE%aHd Schedules tested. Whereas ulcerative mucositis RSB r46H21§82035.1% of
experimental days in controls, it occurred in only 31.9% of days in animals treated with 100 pg/kg of
clonidine (p=0.003). 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 Clonidine given once daily at
100 pg/kg from Day -1 to Day 20 significantly reduced the severity of mucositis on days 16 (p=0.011),
20(p=0.013) and 225pecid 848)y thatlonidmgyrereddoiies daijtatl 28spgdey dfdheagddcto Day 20

significantly redu S 2 %fg —g }_i (p=0.013).
WO 2010/03181 8%@%%&%@%%&%&% ﬁ%ﬁgl\%ﬁn %mes ﬁy tgcé_) E}gﬁrom ay-1to
Day 20 significanihumeidifiegdetnwospheryconiaingesitit drgs ¥ (=0.016) and 14 (p<0.001).5
EXAMPLE 3 Process 1 : preparation of a Bioadhesive Tablet Containing 0.1 mg clonidine Basically
0.1 mg (base equivalent) of clonidine hydrochlorlde was 10 blended Wlth 13 mg of calcium phosphate
dibasic, with #5 mg of miiBetadien asd>a, - {652 propyl methyl cellulose, 1 mg of
colloidal silica and 0.9 mg of magnesmm stearate The mlxture was then homogenized by sieving
and 30 mg of milk proteip concentrate is a d?@ﬁand mlxedelby ith the initial mlxtur The ]t5result|ng

composition is then com e SEHRHANS t SrESRE orPﬁaéthfQPSﬁAﬂErﬁ

process was done by the neuropeptide substance P (SP) (Boisnic et al,,

2003).
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 fo evaluate the preventive effect of Clonidine, 5 il 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 fasted two days (*DC” 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.



in mg/tablet Clonidine Hydrochloride 0.1* 0.1* Calcium phosphate dibasic 13 13 Microcrystalline
cellulose 15 15 Hydroxypropyl methyl cellulose 40 40 Milk protein concentrate 30 30 Colloidal silica

WO 2016/031819 PCTIEP2009/062068
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Increasing concentrations of Clonidine in PBS were tested: 0.009
ug/ml, 0.03 ug/mi, 0.09 pg/ml, 0.3 pg/ml, 0,9 pg/mi, 3 pg/mi (Clonidine
water solubility 1g/15mi). -

ti. Study protocol

In this experimental section, each concentration of clonidine: 0
ug/mil, 0.009 pg/ml, 0.03 ug/mi, 0.09 pg/ml, 0.3 ug/mi, 0,9 ug/ml and 3
pg/mt was tested on 8 different fragments.
10
As negative controls, without substance P stimulation, two doses of
Clonidine about 0 and 3 pg/mi, were tested on 9 different fragments
(Culture C for Control).

15 (Consequently: 9x2 fragments for culiure 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 l,

25 [Clonidine] = 0 pg/ml or 3 pg/mi for culture C, [Clonidine] = 0 pg/ml or 6.009

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

Day 1 (D1):
30



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: WO
2010/031819PCT/EP2009/062068 49 An aqueous solution of Clonidine Hydrochloride was
sprayed on a¥fixt#@YSHposed of microcrystalline cellulose, milk protein ReHEEHIFEREZA povidone.
Granulation continued until enough cohesion of tHe powders is obtained. After drying and sieving, the
hydroxypropyl methyl cellulose 5 was 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. 10 0.05mq base
equivalent of Clonidine Renewgiromigreabloniiosr 9tatment on the apical side of explants

culture (5 i, [Clonidine] = 0 pg/mi or 3 pg/mi for culture C, [Clonidine] = 0

yg/mi or 0.01 pg/mi or 0.03 pg/mt or 0.1 pg/ml or 0.3 pg/ml or 1 pg/ml or 3

Lg/mi for culture SP+) every two hours during the day (at 8h am -10h am -
5 12h-2h pm -4hpm -6h pm).

Removed D1 culture medium in each well; aliquot it in 7 samples of
100ul and store at -80°C for cytokines release analysis.

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).

iii. Resulis of ThNiFg

20 Results are expressed in Table 1. Gingiva without inflammatory
process induction by SP and treated by 3 pg/mi of Cionidine 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 a significant decrease of TNFa at doses 0.9 pg/mi (0.74 pg/mg; p = 0.0106)



Clonidine HCI 0.0827 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

WO 2010/831819 PCT/EP2069/662068
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and 3 pg/mi (0.67 pg/mg; p = 0.0056) in comparison with gingiva stimulated
by SP without clonidine treatment (1.7 pg/mg) .

No significant anti-inflammatory effect on stimulated gingival by SP
5 was seen with doses 0.009, 0.03, 0.09 and 0.3 pg/mi of clonidine.

Table 1 - TNFa guantification by ELISA

pg/mg
Untreated gingiva (negative controf) 0.63 £ 0.44
Gingiva + 3 pg/mi clonidine £.83 040
Gingiva + SP (positive control) . - 1.7+ 1.09 (#p=0.0056)
Gingiva + SP + 0.009 pg/m| cleniding 1.14 £0.7
Gingiva + SP + 0.03 yg/ml cionidine 1.02+04
Gingiva + SP + 0.09 pg/ml clonidine 1.08 +0.28
Gingiva + SP + 0.3 yg/mi clonidine 08604
Gingiva + S + 0.9 ug/mi clonidine 0.74 £0.36 (* p= 0.01086)
Gingiva + SP + 3 pg/mi clonidine 0.67 £ 0.27 (* p = 0.00586)

#. significant difference with untreated gingiva (Mann-Whitney U test, p <
16 G.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



70.00 0.05mq base equivaleht 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
WO 2010/031819 PCT/EP2009/062068
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- EXAMPLE 2 : Testing of clonidine agueous formulation for preventing
and/or treating mucositis in hamsters

I Study protocol

5 1 - Study summary

A dose-ranging study was performed using an agueous 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 cioniding 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 fo 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 (13-ma) source

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



14.00 Magnesium stearate 0.20 0.14 Total 100.00 70.00 50 0.1mq base equivalent of Clonidine HCI
% in mg/tablet Clonidine HCI 0.1654 0.1158 Microcristalline cellulose 37.39 26.17 Povidone
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Irradiation targeted the left buccal pouch mucosa at a rate of 2.5 Gy/minute.
Prior to irradiation, animals were anesthetized with an intraperitoneal
injection of Ketamine (160 mg/ml} and Xylazine (8 mg/ml). The left buccal
pouch was everied, fixed and isolated using a lead shield.

3-Mucositis Scoring

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 O 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 heaithy. 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 4 of the pouch. Severe
erythema and vasodilation.

4 Cumulative size of ulcers should equal about ¥ 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).




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 0.1MQ base equivalent of Clonidine HCI ok in
mg/tablet Clonidine HCI
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A score of 1-2 is considered to represent a mild stage of the disease,
whereas a score of 3-5 is considered to indicate moderate o severe
mucositis. Following visual scoring, a photograph was taken of each
animal’s mucosa using a standardized technigue. At the conclusion of the

5 experiment, all fims were developed and the photographs randomly
numbered. At least two independent trained observers graded the
photographs in blinded fashion using the above-described scale (blinded
scoring).

10 4-Study design

Test materials were given by topical administration directed fo 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
Kg/kg as a single dose daily (“single dose daily” is referred hereinafter aé t.d
“d”) 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



0.1654 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
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Table 3: Study design

Total
Number
Group clonidine | Treatment | Volume
of Treatment _
Number dose per Scheduie | (mL)
Animals
day
’ Vehicle,
topical, gid
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 o 50ug/kg/day
topical , gid,
12.5ug/kg/dose
. Resulis

5  14-Survival

No deaths were observed during this study

10
2-Weight Change




5 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 10 continued until enough cohesion
of the powdefsaPaEEBIsifed. After drying and sieving, hydroxypropyl methGFERI38€2¢81loidal silica,
talc and milk protein concentrate were added to t 2 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 15under sufficient pressure to form a tablet. 51 0.05m base
equivalent of Clonidine HCI % in mg/tablet Clonidine HCI 0.0827 0.05791 Microcristalline cellulose
35.58 24.91 Povidone 2N dighifficant differences in the weight changes were seen amongst

the groups studied. Hamsters in the group receiving the vehicle gained an
average of 51.3 % of their starting weight during the study. Hamsters in the
group dosed with clonidine at 100 yg/kg once daily on days -1 to 20 also

5 gained an average of 51.3% of their starting weight. Hamsters in the group
dosed with clonidine at 25 ug/kg 4 times daily on days -1 to 20 gained an
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
treatmient 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 vehicle 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 pg/kg on days -1 to 20 had peak mean

mucositis scores of 3.1 on day 16. Hamslers 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



Milk Protein Concentrate 20.00 14.00 Colloidal silica 0.90 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 0.05m base equivalent of

Clonidine HCI
WO 2019/031819 PCT/EP200%/062068
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The significance of differences observed between the different
treatment groups was evaluated by calculating the number of days with a
score of 3 or higher for each group and comparing these numbers using a
chi-squared (¥2) test. The results of this analysis are shown in Figure 2.
5  Clonidine given once daity at 100 ugrkg favorably altered the course and
severity of mucositis. The hamsters in the vehicle control group had a score
of 3 or higher on 35.4% of the animal days evaluated. The hamsters treated
with clonidine once daily at 100 pg/kg on days -1 to 20 had a score of 3 or
higher on 21.9% of animal days evaluated (p=0.003). Hamsters treated with
10 clonidine 4 times daily at 25 pg/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 ug/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 pg/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 yg/kg from day -1 untit

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).



% 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

WO 2010/431819 PCT/EP2009/062068
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An additional comparison between groups was performed by
calculating the area under the curve for the mucositis scores for each
animal and then comparing these values for each group using the Kruskal-

5  Wallis ANOVA-on-ranks comparison. The results of this analysis indicated
that there was a statistically significant difference between the different
treatment groups (P#0,000T), Additional analysis using Conover-inman test
gave individual p-values of 0.0004, 0.0039 and <0.0001 for the clonidine
100 pg/kg gd, 25 pg/kg gid and 12.5 pg/kg qd treated groups respectively.

10 The results of these analyses are shown in Figure 3.

I, Conclusion

e There was no evidence of any significant adverse reaction fo

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

¢« Topically administered clonidine at a concentration of 100 ug/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 pg/kg of clonidine (p=0.003).
¢ 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 ¢ 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).

s Clonidine given 4 times daily at 12.5 pg/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).



0.70 Hydroxypropyl methyl cellulose 20.00 14.00 Magnesium stearate 0.20 0.14 Total 100.00 70.00
0.Irng base equivalent of Clonidine HCI % in mg/tablet Clonidine HCI 0.1654 0.1158 Microcristalline
cellulose 35.58

WG 2010/631819 PCT/EP2009/662068
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¢ Clonidine given 4 times daily at 25 pg/kg from Day -1 to Day 20
significantly reduced the severity of mucositis on days 6 (p=0.016)
and 14 (p<0.001).

5 EXAMPLE 3

Process 1 : preparation of a Bicadhesive 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 celiulose, 1

mg of colloidal silica and 0.8 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 Hydrochioride 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:



24.91 Povidone 2.24 1.57 Milk Protein Concentrate 20.00 14.00 Colloidal silica 0.90 0.63 52 Talc 1.00
0.70 Hydroxypropyl methyl cellulose 40.00 28.00 Magnesium stearate 0.20

WO 2010/031819 PCT/EP2609/062068
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An agueous solution of Cionidine Hydrochloride was sprayed on a
mixture composed of microcrystalline cellulose, milk protein concentrate
and povidone. Granulation continued until enough cohesion of the powders
is obtained. After drying and sieving, the hydroxypropyl methyl celluiose

5 was added fo 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.

10 0.05mg base eguivalent of Clonidineg HCI

Yo in mg/ablet
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 Cloniding HCI

% in mg/tablet

Clonidine HCI 0.0827 0.05791
Microcristalline celluiose 57 .47 40.23
Povidone 2.24 1.97
Mitk 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



0.14 Total 100.00 70.00 0.ImQ base e uivalent 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

WO 2010/031819 ' BCT/EP2069/062068
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0.1mg base equivalent of Clonidine HCI

% in mg/tablet
Clonidine HCI 0.1654 0.1158
Microcristalline cellulose 37.39 26.17
Povidone. 2.24 1.57
Milk Protein Concentrate 20.00 14.00
Hydroxypropyl methy! cellulose 40.00 28.00
Magnesium stearate 0.20 0.14
Total 100.00 70.00
0.1mg base equivalent of Clonidine HCI

% in mg/tablet
Clonidine HCI 0.1654 0.1158
Microcristalline celiulose 57.39 4017
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 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 celiulose and povidone. Granulation
10 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
15 under sufficient pressure to form a tablet.



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 vayiaBlig/8fdt8 concentration in the bioadhesive tablets popul i EaHMEpIeh.
Bioadhesive tablets obtained with Process 2 and & show surprisingly

0.05mqg base equivalent of Clonidine HCI

% in mg/tablet
Cloniding HC! 0.0827 0.05791
Microcristalline cellulose 35.58 24.91
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 40.00 28.00
Magnesium stearate 0.20 G.14
Total 100.00 70.00
0.05mg base equivalent of Glonidine HCI

Yo in mg/tablet
Clonidine HCI 0.0827 0.05791
Microcristalline cellulose 55.57 38.90
Povidone 2.24 1.57
Miik Protein Concentrate 20.00 14.00
Colloidal silica 0.90 0.63
Talc 1.00 0.70
Hydroxypropy! methyi cellulose 20.00 14.00
Magnesium stearate 0.20 0.14
Total 100.00 70.00

5

0.1mg 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
Mitk Protein Concentrate 20.00 14.00
Colioigal silica 0.90 0.63




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 ingred®atzaH &S Hoplication on the mixture of diluents, binder and PRAEP2009/062068
2010/031819PCTLEP2009/062068 53 eventually *t least one bioadhesive agent. Said application is

preferably carried out by spraying. EXAMPLE 4

mg clonidine and

50 5 Mg of miconazole

Process 1: Preparation of a Tablet Containing 0.1
The preparation of the tablet is generally described in

U.S. Patent 6,916,485. Basically 0.1 mg of clonidine and 50 mg of miconazole base (or 100 mg for a

100 mg tablet) w4

1$émxed with 18 mg of 10methylhy roxyprpgwlcellulo

se, 9.5¢1yg of micH

ocristalline

cellulose, 1 mg o
then homogenize)
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rate is; added?ﬁr%) mixed

mixture was
with the initial

mixture. The 15re

form a tablet.

The composition

miconazole dose

5 G%dlb% L,quid!ine & 50 mg

ngmpgég@fbwas then compressetbggmer sufficient gyeggure to
f-adosetabletis showninthe-Tabte Sbetow TABL
Composition in mg/tablet % ClonidlR8-8%
0.1mg base eguivalent of Cloniding HC!
% 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

10

The industrialization of bicadhesive tablets of the invention needs o

insure active ingredient dosage uniformity. Indeed, as clonidine is present

in a very low quantity, a variability of its concentration in the bicadhesive

tablets population can happen. .

Bioadhesive tablets obtained with Process 2 and 3 show surprisingly

more reproducible dosage uniformity than bioadhesive tablets obtained with

that of Process 1. Thus, the industrialization of bicadhesive 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 cn the mixture of diluents, binder and



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

WO 2010/031819 PCT/EP2069/062068
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eventually at least one bicadhesive agent. Said application is preferably
carried out by spraying.

EXAMPLE 4

Process 1 : Preparation of a Tablet Containing 0.1 mg cionidine and 50
5 Mag of miconazoie

The preparation of the tablet is generally described in U.S. Patent
6,916,485. Basically 0.1 mg of clonidine and 50 mg of miconazole base (or
100 mg for a 100 mg tablet) was mixed with 18 mg of
10 methylhydroxypropylceliulose, 9.5 mg of microcristalline cellulose, 1 mg of
colioidal silica, 1mg of taic and 0.4 mg of magnesium stearate.

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

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
Methylhydroxypropylceliulose | 18 18
milk protein concenirate 20 20
Microcristalline cellulose 9.5 9,5
Colloidal silica 1 1
Talc 1 1
Magnesium stearate 0.4 0.4




0.4 0.4 WO 2010/031819PCDEP2009/062068 54 Total100100 Process 2 : Preparation of a
Bioadhesive tablet containing 0.1mg (base equivalent)of Clonidine Hydrochloride and 35mg of
Miconazole : 5Basically an aqueous solution of Clonidine Hydrochloride was sprayed on a mixture
composed offfiebraBo#a? microcrystalline cellulose, milk protein concentreg¢8 &Rz snadishie.
Granulation continued until enough cohesion of t1#& 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. 0.1mq base equivalent of
Clonidine HCI and'@aimq of M conazole % md/talglet Clonidine HCI 0.168@ 0.1158 Miconarole 50.00

Process 2 : Preparation of a Bioadhesive tablet containing 0§.1mg

(base equivalentjof Clonidine Hydrochloride and 35mg of Miconazole :

5 Basically an agueous solution of Clonidine Hydrochioride was
sprayed on a mixture composed of miconazole, microcrystalline cellulose,
milk protein concentrate and povidone. Granulation continued until enough
cohesion of the powders is obtained. After drying and sieving, the

. hydroxypropyl methyl celiulose was added fo the granules and mixed unti

10 blend uniformity was obtained. Finally, the magnesium stearate was added
and mixed with the final biend. The resulting composition was then
compressed under sufficient pressure fo form a tablet.

0.1mg base eguivatent of Clonidine HCI and 35mgq of Miconazole
Yo mg/tablet

Clonidine HC! 0.1654 | 0.1158
Miconazole 50.00 35.00
Microcristalline celflulose 10.99 7.6¢
Povidone 0.65 0.46
Milk Protein Concentrate 20.00 14.00
Hydroxypropy! methyl cellulose 18.00 12.60
Magnesium stearafe 0.20 0.14
Total 100.00 | 70.00

15

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

tablets population can happen.

20



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

W0 2016/031819 PCT/EPZ009/062068
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Bioadhesive tablets obtained with Process 2 show surprisingly more
reproducible dosage uniformity than bioadhesive tablets obtained with of
Process 1. Thus, the industrialization of bicadhesive tablets of the invention
is more advantageous with Process 2. This surprisingly advantage of

5 process 2 is given by the previous solubilization of the active ingredient and
its application on the mixture of diluents, binder and eventually at least one
bioadhesive agent. This application is preferably carried out by spraying.



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 populatiqslg can happen. WO .
2010/031819PCT/EP2009/062068 55 Bioaghesive tablets obtained with Process 2 show _
surprisingly more reproducible dosage uniforh%&gh bioadhesive tablets obtained with of Process 1.
Thus, the industrialization of bioadhesive tablets of the invention is more advantageous with Process

2. This surprisingly 20vaniage.of o B aGeRgA'h dhvSth YA RERY AUt RlBaipIR e the active

ingredient and its apf))hca jon on the mixture uents, binder and eventually at least one bioadhesive

agent. This applieatitn rexuese tabpeidnibe BaaSEIRMg. Msslicamen ol st @ptiftine and/or
clonidine hydrochloride and/ar & Gpaidinstesrivatiunaorinssasdureménarrekin the manufacture of a

medicament for the prevention or treatment of an inflammatory pain and/or disease in the mucosa. 2.
Use of a pharmaceutical composition comprising clon dine and/or clonidine hydrochloride and/or a -
clonidine derivativeapeéosHaibtesibaresfnpssitivactivering repibmtitinih emdanufacidiesof a

medicament for the prevention or, treatment of an inflammat ' i e W the mucosa. 3.
The use accordir@/ ijgogf?:{ﬂﬂdf ?Bpéﬁ%ap?g\?ééfﬁgn@g?\fraggtemaenr@%%%%‘ﬁ%%%%%gg%a?n and/or disease in
the mucosa of areotiat tayriggdianidfothpraaynsaghutorf| amedicarTe wsdhadsemdniPtooany one of claims 2

or 3, for the prevepian, apcior SpImRRlR) BYeCs iAAaos.SIgmAls aader lihen planus and/or

periodontal disease and/or aphtous ulcers’and/or oesophagitis and/or rectocolitis and/or Crohn's
disease and/or orodental pain and/or orofacial pain and/or combinations thereof. The use according to

any one ofglaimsrgded ferthary ey eriiapars/peitealateiaharitiiamiaatiehedue to chemotherapy or
radiation treatment. The use according to améa one of claims 2 to Sth;[a eaelrteverg}gp and/or treatment
of mucositis. 7. THYAEENAYBHG FOYRY YRESEHE PrdEsg g Wherehhe medicament is to be
administered to irpranpndendesded/subjects. The use according to any one of the preceding claims,
which comprises said clonidine and/or clonidine hydrochloride and/or-a cionidine derivative and/or

mixtures thereof in a form suitable for transmucosal administration. _
4, The use according fo any one of claims 2 or 3, for the prevention and/or

treatment of mucositis and/or stomaiitis and/or lichen planus and/or periodontal
disease andfor aphtous uicers and/or oesophagitis and/or rectocolitis and/or
Crohn's disease and/or orodental pain and/or orofacial pain and/or

combinations thereof.

5. The use according to any one of claims 2 to 4, for the prevention and/or

treatment of inflammation due to chemotherapy or radiation treatment.

8. The use according to any one of claims 2 to 5, for the prevention and/or

treatment of mucositis.

7. The use according to any one of the preceding claims, wherein the

medicament is to be administered to immunodepressed subjects.

8. The use according to any one of the preceding claims, which comprises said
clonidine and/or clonidine hydrochloride and/or a clonidine derivative and/or

mixtures thereof in a form suitable for fransmucosal administration.



57 9. The use according to any one of the preceding claims, wherein the medicament is to be
administered via transmucosal administration. 10. The use according to any one of the preceding
claims, wherein said clonidine and/or clonidine hydrochloride and/or a clonidine derivative and/or
mixtures thereof is contained in a mucoadhesive &hd slow release bioadhesive carrier. 11. The use
according to any one of claims 2 to 10 wherein said cionidine and/or clonidine hydrochloride and/or a

clonidine dgrivatiygARd/ araniiiHEas Higreaé s eipdneding aigntsonrbasi/gslow release bioadhesive
carrier comprising between 0.001 to 10% of cloaidjne and/or clonidine hydrochloride and/or a clonidine

. derivative and/or RESIERESThE I PELIM L REGA YR FiRRE HEaEe RIS AR by weight of at least
one diluent, between 5 to 80% by weight of at least one bioadhesive agent and between 5 to 80% by

weight of a_}éeast_ﬁjne sustaineéi reIFase agent }Qﬁ‘t Brovi%es su]stained release of the active ingredient.
, & Hse.acco in an é’nea e. preceging claims .wh?rel-n Sal .
12. Use of a'mucoadhésive slow Telease bioadhesive carrier according to claim 11 in the manufacture

of a medicament donttio pecdéoticdnragito hidrarhiendsfand/ioflacinmitirg palivaiivg/endisease of the
mucosa. 13. Use of 8 mugpadhesivsRIaneieieasaioadiesive rarisnacesding to claim 11 in the

manufacture of a medicament for the prevention and/or treatment of an inflammatory pain and/or
mucositis. 14. A B6edasf? pAERaing a mucoadhesive slow release tablet as defined in any one of
claims 1 to 13 comprising: a) solubilizing clonidine and/or clonidine hydrochloride and/or a donidine

derivative and/or mixtures thereof in an aqueo olutign; b) granulating.hy d‘% ing_the solution
obtainedt 119 on IO RS It R Y 6 &P RUBrA Ly BERr SR RS o8 bt 58
blending said mixtlarédiviehhaduixitand asddbtenstooibnsidadivetiveaagént andiveotresustained release
polymer and d) G@TRIESRIAG e RIRALRAJBYLR AHALEY BBl ORI B RIGRGNING &
mucoadhesive slow release tablet according to claim 14 characterized in that the granufation in step b)
is carried out by g 0.001to 10% of clonidine and/or clonidine hydrochloride and/or 2

clonidine derivative and/or mixtures thereof as an active ingredient, between

1% to 75% by weight of at ieast one diluent, between 5 to 80% by weight of at

least one bicadhesive agent and between 5 to 80% by weight of at least one

sustained release agent that provides sustained release of the active

ingredient.

12.  Use of a mucoadhesive slow reiease bicadhesive carrier according to claim
11 in the manufacture of a medicament for the prevention and/or treatment of

an inflammatory pain and/or disease of the mucosa.

13.  Use of a mucoadhesive slow release bioadhesive carrier according to claim
11 in the manufacture of a medicament for the prevention and/or treatment of

an inflammatory pain and/or mucositis.

14. A process for preparing a mucoadhesive slow release tablet as defined in any
one of claims 1 to 13 comprising: |
a) solubilizing clonidine and/or clonidine hydrochloride and/or a clonidine
derivative and/or mixtures thereof in an aqueous solution,
b) granulating by applying the solution obtained in a) on a mixture of diluents,

binder and eventually at ieast one biocadhesive agent;



15,

58
¢) blending said mixture with a lubricant and at least one bioadhesive agent

and/or one sustained release polymer; and

d) compressing the blended mixture obtained in c).

A process for preparing a mucoadhesive slow release tablet according o

claim 14 characterized in that the granulation in step b) is carried out by

spraying.



