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Mucous membranes are linings of ectodermic origin, covered in epithelium,

15 and are involved in absorption and secretion. They line various body cavities that
are exposed to the external environment as well as internal organs, such as the
nostrils, the lips, the ears, the genital area, the digestive tract and the anus. Parts

of the body featuring mucous membranes include most of the respiratory tract and

the entire gastrointestinal tract, as well as the vagina, cervix, the clitoris, the

20 covering of the glans penis and the inside of the prepuce. Many of the afore
mentioned mucous membranes secrete mucus, which is a viscous colloid
containing antiseptic enzymes such as lysozymes and immunoglobulins and is

made up of mucins and inorganic salts suspended in water.

25 One of the problems associated with a bioadhesive drug delivery system for
mucous membranes is that the lubricious nature of the mucous membranes allows
for the active substance to be washed away or diluted lowering the drugs
bioavailability such that the administered drug does not effectively treat the medical
condition at hand. Another problem is that in the oral cavity, eating drinking and

30 speaking and the constant replacement of the saliva often effects the delivery of

the active substance.

Oral mucosa bioadhesive delivery systems are also well known in the art

and are used to treat various medical conditions. These delivery systems are



2 generally made of water soluble carbonmers or insoluble polyners
that can contain nmaize starch as a disintegrating agent and/or

| act ose as wodbdmests or bi nder. CGenerally the delivery ofciBeocaciissse
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of seven hours. Another form of a bioadhesive tablet is described in
U.S. Patent®\o. 15 6,248,358 in which the active ingredient is
protected fromwater and the surroundi ng environnment. This tablet
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to 10% by weight water insoluble cross-linked polycarbophil and 1 to 75% by
weight carbomer or carbomer 974P. This hydrated sustained release tablet can

20  deliver the active ingredient to the bloodstrearn via the patient’s vaginal or buccal
cavity.

A bioadhesive solid dosage form is described in U.S. Patent No. 6,303,147,
which has 0.001 to 10% of an active ingredient, 80 fo 98% of pregelatinized starch,
25 1 to 10% of a hydrophilic matrix forming polymer such as polyacrylic acid,
carbomer, hydroxyethyl cellulose, HPMC, carboxymethylcellulose, PVA or mixtures
of these hydrophilic polymers, 0.2 to 5% of sodium stearyl fumarate and 0 to 1 % of
a glidant. |t can be used for buccal, nasal, rectal or vaginal administration. The
adhesion time of these tablets is about nine hours.
30
U.S. Patent No. 6,916,485 published as US 2003/0108603 Al, describes a prolonged
release bioadhesive therapeutic system containing 10 to 2,000 mg active ingredient, 50% by weight
natural proteins, at least 20% by weight of milk protein concentrate, 10 to 20% by

weight of a hydrophilic polymer, a compression excipient such as corn starch,
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For instance, the oral absorption of acyclovir is highly variabie with a
bioavailability ranging from 15% and 30%. In. patients the systemic treatment
regimen is 200 mg tablets, five times a day. Moreover, afier systemic
administration of acyclovir orally, peak acyclovir concentrations are found in saliva
at the lower end of the 50% inhibitory dose of herpes simplex-1 virus. Local
treatment of acyclovir as a cream is also poor dus to poor percutaneous
absorption. This cream must be applied at least & times a day over a period of 5
days.



Patients being treated for malignant di seases or H'V have further oral
conplications associated with their particul ar di sease, due to
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mani festations in people who are infec%ed wi th AIDS include bacteri al
i nfections such as gingivo-periodontal 'di sease, 5 fungal infections such
as Candidiasis, viral infections such as Epstein-Barr virus, oral hairy
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conpig cati ons, they have to be adm nistered very frequently since they are
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Ther ef or 8¢S %65 %‘?'ect of the present invention to overcone the
5deficiencies in the prior art bioadhesive delivery systens. It is an

obj ect of the_present invention to provide a bioadhesive sl ow rel ease
carrier for mibeipreddneredpya peedfo AcePanedaje davliple disgsdreativgstifforeniour s

dur agd ONpegical complications in a single drug delivery system to avoid multiple

administration of different medicaments.

Furthermore, when many of the drugs are administered to treat the oral
complications, they have to be administered very frequently since they are

25 generally released from the bioadhesive delivery system over a period of time from
about 7 to 13 hours. The bioadhesive delivery system thus has to be changed
frequently, which can result in added burden to the mammal receiving such

treatment.

30 Thus, there are problems associated in the prior art for mucosal delivery that
can deliver the active principle to treat various medical complications over a long
period of time and more specifically greater than 20 hours. Furthermore there are
problems also associated with the prior art with respect to the delivery of active

principles, which have low aqueous solubility or are insoluble. Moreover, there is a



10It is another object of the present invention to provide a bi oadhesive
slow rel ease carrier for nucosa] delivery of a soluble or insoluble active
princi pl ev02007/110778 It is yet another object of the pregemiBroovenséon to
provi de a nmucosal delivery bioadhesiveé§lom1release carrier in which the
active principle can be adm nistered 15 once a day. Anot her object if
the present invention is to provide a nucosal bioadhesive slow rel ease

carrier h@e&‘hirf:hhéhﬁ\’ta% 'd‘ﬁ\lﬁ%h”t;flkﬁ}#g? rﬁéﬁ'ipiée drUQ@rﬁ‘} Ef%h 28@% tehi/ecﬂvg% then

| i berat ed over a pro onge peri o of greater ours

It is yetonditibher object of the present |nvent|on to provide a nucosal

bi oadhesi ve sl ow rel ease carrier that can contain at |east two different
active principles. 25It is yet another object of the present invention to

provide a progpggefbRS IMBUfa%CHHé&Q oft t’HéCCb?ééerﬂ' %@Pﬁiﬁhv% SbodYchbRicLane
carrier without |actose or corn starch I's anot her object of

the pf esdﬂf|CIen0leatlm¢hlEpnolpaltb\blamimsmedﬂiwsryfwst@msnanuf acturing a nucosaj
bi oadhesi ve slow rel ease carrier that can deliver a soluble or insoluble
active principle. WO 2007/110778PCT/|B2007/ 001662 6 Met hods of

treating, curiing a@roeevsmthiBesait ipvsntieciocsbviiendl bidaehesrakisivyerses are
al so objects of the present invention. 5Methods of treating, curing or

prevent i fgrinidesaucasaleialivenseican astivipeadientfenstieast 20 houes dujaieNs of t he
present invention. Use of the nucosal bioadhesive slow rel ease
carrier for the manufacture of nedicanments to treat, cure or prevent
certadpn di seasteis arsothbsobjet objtlkes tpreferithnvditivre ke ptovidy enbioadhesive slow

release carrier for mucosal delivery of a soluble or insoluble active principle.

It is yet another object of the present invention to provide a mucosal delivery
bioadhesive slow release carrier in which the active principle can be administered

15 once aday.

Another object if the present invention is to provide a mucosal bioadhesive
slow release carrier in which the active principle can be liberated immediately and
then liberated over a prolonged period of time of greater than 20 hours.

20

It is yet another object of the present invention to provide a mucosal

bioadhesive slow release carrier that can contain at least two different active

principles.

25 It is yet another object of the present invention to provide a process for
manufacturing a mucosal bioadhesive slow release carrier without lactose or corn

starch.

It is another object of the present invention to provide a process for
30  manufacturing a mucosal bioadhesive slow release carrier that can deliver a
soluble or insoluble active principle.

Yet another object of the present invention is a method for delivering an

active principle to a mammal, especially mammals that are immunodepressed.



These and ot her objects are achieved by the present invention as evidenced
by the summary of the invention, description of the preferred enbodi nents
and t he cwei®/11058 SUMVARY OF THE | NVENTI ON The pPeTARL007/00166% | ON
provides a nmucosal bioadhesive slow rel gase carrier conprising a wetting
agent conprising at |east one active principle conprising 1 to 20 75 % by
wei ght of a diluent, and 1 to 10 % by wei ght of an alkali netal

al kyl sul fate, and further conprising 0.5 to 51)/0 by wei ght of a binding
agent and 5 to 80 % by weight of at |east one bioadhesive polyner selected
from the groupethodatafr teaing, yerring ahareventing dareusmaedipal gomditons @nd

pol ysacc | w1 dlat ur teins fromanimal origin or vegetable origin
or synt h%?%é@%ggla?,%@% &g'ﬁglsn&fﬁﬁ%égs% "ﬁ)\f?ﬁggf and 5% to 80% by wei ght of
at | east one polyner that provides a sustained rel ease of the active

principle. The at | east one pol ysaccharide that can be used in the
preseft i nventMetRods af jieativgi cudng or Preyeting, musesa)-diseases sush asbuseal
hydr oxy pryyy4 I : , hyl cellul ose, hydroxypropyl
cel | ul ose, Cfg%%éﬁ"ﬁ@%%&ﬁﬁgﬁa eg'{tgﬁr%et%tggéhd xant hum gum WO

2007/ 110778PCT/ 1 B2007/ 001662 7 protein, natural soy protein, natural

potat o protei n ral wheat protein and gliadin protein. The at
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| east one active principle that Can be used in the present | nvention

i ncl de @resegyddnvantioanaest hetics such as |lidocain, antalgics, antiviral
agents, anti-inflamatory agents, antienetic agents, antibiotics and
antiseptics. Two or nore 10 different active principles besides the ones

menti oned abovesBdEnddhtRBr 8Bfdcl 4R acHIGEPbYAHdpRiskherfehtion astdvitiBridaan

those described above, an antifungal agent and a salivary agent can also be
f or mul at & tha suR¥MaNeidhednventioay deserigion ¢fethpriretarted ambadinents Edidithe
anot her agpect the present invention also provides a nethod for preparing

15
SUMMARY OF THE INVENTION

The present invention provides a mucosal bioadhesive slow release carrier

comprising a wetting agent comprising at least one active principle comprising 1 to

20 75 % by weight of a diluent, and 1 to 10 % by weight of an alkali metal
alkylsulfate,and further comprising 0.5 to 5 % by weight of a binding agent and 5 to

80 % by weight of at least one bioadhesive polymer selected from the group of
natural polymers wherein said natural polymers are polysaccharides or, natural
proteins from animal origin or vegetable origin or synthetic polymers , and mixtures

25  thereof and 5% to 80% by weight of at least one polymer that provides a sustained

release of the active principle.

The at least one polysaccharide that can be used in the present invention
include chitosan, alginate, carboxymethyl cellulose, hydroxypropyl methyl
30 cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, cyclodextrin, sodium

hyaluronate and xanthum gum.

The at least one natural protein from vegetable origin or animal origin that

can be used in the present invention include natural milk protein, natural pea



a mucosal bioadhesive slow rel ease carrier conprising: a) granulating a
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gastrointestinal nmucositis causing secondary changes in oral status

i ncl Wi ng i nf Ireemeihieoaspégidhe peeseant inliezttianyalss pasidend nestabd fed prepafinge

treat ed i t he. nugcosal bhi oadhesi ve sl ow rel ease carrier of the presSent
i nvent i o%%q(%’ﬁ?z%%%gﬁg’eﬁo‘ﬁlr? StPHIET GABRHSIRG, preventing or curing the

above med) apbnaRlAyt & oMbl B8 AR adhlOAMRIHILC WO BkERSHCEAT T o

of the present invention can be used to treat inmunoconprom se
Use of tAKYisylateaia dilusatinediakindingvagentease carrier of the present

inventio f . f icament, to alleviate, treat,
prevent g% B%Spg{grr%%gg? Hglﬁ?édaéﬂguger Wﬁnrc%i agfi¥eaRigadgesiyem yéﬂerdi%i%%sés is
al so2(pr ovhesdsiainddeel@assspolymot\e@atdtdast one compression agent; and

¢) compressing the blended mixture obtained in b).

In yet another aspect the present invention provides a method for delivering

an active principle to a mammal, said method comprising mucosally administering

25 to a mammal in need of said active principle, a bioadhesive slow release carrier
comprising a wetting agent comprising at least one active principle, 1 to 75 % by
weight of a diluent and 1 to 10 % by weight of an alkali metal alkylsulfate and
further comprising 0.5 to 5 % by weight of a binding agent and 5 to 80 % by weight

of at least one bioadhesive polymer selected from the group of natural polymers

30  wherein said natural polymers are polysaccharides or, natural proteins from animal
origin or vegetable origin or synthetic polymers , and mixtures thereof and 5 to 80%

by weight of at least one polymer that provides a sustained release of the active
principle.



25BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a schematic representation of
the process of the present invention. Fig. 2 is graph show ng the
di anet er wb 20eh08 t he graded sizes obtained 30 from treTfiB2ZOOTD@EBE20N Of
the present invention conpared to the formulation described in U S.

6, 916, 485. WO 2007/110778PCT/ 1 B2007/ 001662 9 Fig. 3 is a graph

showi ng the dissolution of acyclovir fromthe bioadhesive slow rel ease

carrier of the/gtheasnsf i dIeeRitingD t@y@crngt,iﬁpe_\)eﬂtihguw-c&% FHths 1 HediBal
dosages were _used. 5Fig. 4 is a graph show ng the concentration acyclovir

in the plcRBAHIORSISe e a Radow theuprasgnt ivemtiondhEbus,emetimal cohditisnsaar ri er

' ' i th f | ovjr  tabl et.
Bio. 5 [ eiRs SUERN SRESAIDRGBE et PRpiSk vEllsdl Glo R rodhisl 6ot over
10 tine iherperirsimpgexngrituze 201 GEBINGS \Rals ISl asended’ IrifééticHs shienprgsent
invention coppared with that of an oral acyclovir tablet. Fig. 6
is a9r a&?r@%ﬁ?'ﬁg rgk infeRti@ng saichoas dipsielcBa virum ensé hairys lesikeplakiave in
' ' ' ' . it invention
R At 20BN RbEATRE Ll fedHiots, BG3EG S o

showi ng dhe tadivesahefpescéd ahdidenital wartbeisievie alrmsn papiiaae dAls afd ofiert he
present invention.using different bioadhesive agents. DESCRI PTI ON OF THE
PREFERREB@@B@BPWERF?‘BH afREYaQUERPAERIIvVary gland diskibarge altered ofadrfiara

micosal qensasmiyiterll fdraPUesRl dyKRA:IBh, pRABEBARRE! xorBaBitia ARLINAS! 2

delivery. The term "bi oadhesi ve to any esive
i nt et acgtang dysfunetion), Yaskaintestinab mukositisgcaading |secdndary changes in Byalt he

" ier" i ' t at | east one 30active
forer ani g?rg{e{tﬁé inélad{ﬁ%amﬂa%wat?c?ﬂ,eﬁg/giéﬁg tan%arc]!ietté%nlsrﬁgcr:t a%d or%? pain can be
treated using the mucosal bioadhesive slow release carrier of the present

invention.

15 The methods of alleviating, treating, preventing or curing the above medical
conditions using the mucosal bioadhesive slow release carrier of the present

invention can be used to treat immunocompromised mammals.

Use of the mucosal bioadhesive slow release carrier of the present invention
20  for the manufacture of a medicament to alleviate, treat, prevent or cure mucosal

diseases or buccal diseases or genital diseases is also provided in the present
invention.
25 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic representation of the process of the present invention.
Fig. 2 is graph showing the diameter of mesh of the graded sizes obtained

30 from the formulation of the present invention compared to the formulation
described in U.S. 6,916,485.



WO 2007/ 110778PCT/ 1 B2007/ 001662 10 nedi cal condition or disease. |In sone

i nstances the active principle can be used to cure a nedical condition or
di sease. whkdirab77sondi ti on" and "di sease" are al so uses#crnsmorhaeaeeabl y
herein and 5 refer to any condition inga mammal or one of its parts that
inmpairs normal functioning in the manmal. This inpairnment may lead to

il ness or sickness characterized by certain synptons and physical findings
suffered by a Figness a §@ht§lﬁc§Wi'hpﬂH€%i§scﬂ@mﬁ%% o@P¥roth tN&bithesijve
war m bl ooded vertebrate 10 aninmal's of the class Manmalia, including humans,
char act erslowdelepse cagiasrafiige presefit invemtioh@vek timeaind)ours. HHem§ emal H)0 mg

m | k-pro i gl ands for nourishing the young. As used
her ei n t?laeb%taggrsn ucc%fj" means of, relating to, involving or lying in 15
t he nout h. As used herein the term"diluent” neans a diluting agent

and enconpasses such agents that are insoluble diluents and sol uble
di | ueAts. 20THd9t%in? gRRRTtEhowiRgdhe congenisatismaslcitici the piagma over time

phar maceuytical l.y, acce : | ok i e in t. t he
et ve. any sy uSREDHI HiSadiocfe UG ioihset il OF Rk obreb G il
and di scroemepared withnthat Bf adersl guyclovitedablee matri x from which the active
principle is gradually secreted. 25As used herein, the expression

"residence tinme" will refer to the time for which the carrier placed on the

target mucosalpigus figGegidH shGRRightheY i Yrfl ol :
t hroughout the ?ext‘, t he dex?)r ession "s o%?'trtﬂgﬁke)gsoef"ﬁ r 'srugtﬁenge%flv)éS er
rel edfe" time iidodrs nsimgcthenbioatihgsive dlove aalebisat cdrtier af thes @resant dhydrtions

e of ACTEAER Wb HBkPEAn BB ST SBChour o or at I bast 20 hours or at
| east 24 hours and up to 36 hours. WD 2007/110778PCT/1B2007/ 001662
Fig. 6 is a graph showing the concentration of acyclovir on the lips over time
in hours using the bioadhesive slow release carrier of the present invention
15 compared with that of an oral acyclovir tablet.

Fig. 7 is a graph showing the adhesion force of the bioadhesive slow release

carrier of the present invention using different bioadhesive agents.

20
DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION
As used herein the term “mucosal’ encompasses oral/ buccal, vaginal,
esophageal, nasal and rectal delivery.
25

The term “bioadhesive” refers to any adhesive that interfaces with living
tissue and/or biological fluid.

By the term “carrier’ is meant any object that can transport at least one
30 active principle.

As used herein the term “active principle”, “drug” and “active ingredient” are

used interchangeably. The active principle is used to alleviate, treat or prevent a



11 By the term"insol uble"” when referring to the active principle
means that the drug can be totally insoluble in an aqueous nedi um or has
limted swbubdtiidysi n an aqueous nedium 5By "linmted secwhBiaotydieés neant
that the active principle has a sol ubi éjty below 10 ng/m in 250 m of

wat er over a pHrange from1.0 to 7.5. asses of drugs that can have
"l''mted solubility" are those drugs that are hydrophobic or those which
are cl as k i : i i cal igat ei ng
fype 111 sl SoReyBf, i ARSRE™ R UbEPmsArEER 8 dchDe BAFCEIR Bl B3e

i nventi oto wrleea aedical gondition @r disezmehesi ve sl ow rel ease carrier that can
deliver an active principle over a period of tine of at |east 20 hours and
up to 36 hours. Mre specifically the active principle can be delivered
from 30 m nut %eéleal%mlﬁ ar%P“dléé‘e\‘éeesaré%Ié@u@@&ﬁﬁer&%n@bﬂb&%kﬁl 8Rd 15
hours or 30 mnutes to 24 hours or 30 mnutes to 36 hoursS. Thus, this
carri%r tefer ttheamy vamgitypn tias marmmaivodmeamfelm enartsy éhate ingaing enarmad f or

th t i pl h t hat le d

vor cover fonsientg i S Bpetedy ok BepiBint poyreeflotiifesd B SRATBRL. -
20 reducgha@efdRdty @sitdiN SyRiptdrak Ring pkﬁlsfc%&ﬁh@lhgs@ﬁéﬂad a rAanenglel i very
system since, as evidenced in the Exanples, the delivery of the active

principle is higher than the mninmminhibitory concentration over a

el case carri SRedR piaveh sl e ANEL AT WpobdoPuer YafebiRer O
curing_O&nini&stdfnbe mmsmbndhamsasmdm@cmhan@e@lmmaédmy a&@r\/eahg of

i nfections in manmal Still nmore specifically, esi ve slow

rel ease ba'rrrqrb'iheo‘-’rk"’ﬂ ﬁ@dl Iﬁ\/’@ﬁtfﬁmﬂ@arﬁmﬁ'@r@é&mg 6@’5‘?‘@%9[@“2’6 OB NPEGFRIPY ng,
curing Of qmg buccal herpes sinplex 1 30 (HSV-1) infections,

especi al fmunodepr essed mammal s such as those mammal s t hat have Al DS

or SIV or have been subj ected to chenotherapy or radiation therapy. V\D
2007/ 110778PCT/ 1 B2007/ 001662, 12 ,The present nvention.is n

to treating o Wsr%’nl%‘?'n teéﬁbd’%‘f@bﬁﬁﬁ@'g%g?\féaémntgr Jmalying &53}"8%”
espef:s al iye fioo@e it is well known that animals also can have oral nedical
conpl i cations. :

As used herein the term “diluent” means a diluting agent and encompasses

such agents that are insoluble diluents and soluble diluents.

20 The term “binder” when used herein relates to any pharmaceutically
acceptable film which can be used to bind together the active and inert
components of the carrier together to maintain cohesive and discrete portions.

Binders provide the matrix from which the active principle is gradually secreted.

25 As used herein, the expression “residence time” will refer to the time for
which the carrier placed on the target mucosal surface will remain substantially

intact.

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

30 release” are used interchangeably and mean that the active principle is released
immediately after 30 minutes and then over a prolonged period of time of at least

15 hours or at least 18 hours or at least 20 hours or at least 24 hours and up to 36

hours.



5The process to fornul ate the bi oadhesive slow rel ease carrier of the
present invention permts the use of an active principle, which can be

sol ubl e, wo=obnhb®sor having limted solubility in an agoEaB®0%¥0d1662 on such
as water. It is known in the art that ijpsoluble or Iimted solubility drugs
pose problens in their formulation and there is limted choice for a
delivery system In many delivery systems there is 10 decreased

bi oavai | abi | i By 1k tehf “‘FROIMIe’PIhER iréfefsin %Mm@b@m pRhE&pREMERAT thAeHdosage
form and higher interpatient variation. in many i nstances the active

pri nci pl drugisandndaialy nselubie i anragqyesus! pedivm @nrhasdrretﬂedmcbzbdltmelayn The
present i rcones these difficulties. 15The carrier of the
RYERED B be i

pr esent be in the formof a tablet, mcrospheres and the
| i ke. They can be formulated in any shape such as rectangul ar, circular,
square, oval and the like. It should be appreciated that the di nensions of

the carrier dBYelimited soiebility! is/eveankiet the ctive prseiple Fas aesalupility, balew h
| T
gi ngi va gerhg)éﬁlrl?ﬁs 258013 8?\5/%1’[&3%\/\\/??% ﬁ-rll ) @_cie ol 13‘%%87“? %&ﬁége\ée@‘ecﬁ'ﬂﬁ ?tg t e €

carrier 0 be coa ive princCiple descri

The nucosgah laveatineitdds solability’'r arecihvse crﬁugs QhatOéret h@dr@lphsbmt ol theget whith
conpri ses at, | egst .one ctlverTPrln @%&la a d|Iu an_al gali nmet al

al kyl sul Pk glasgi Sﬂdﬂltlﬁ% ageufl %ﬂ@atl'ﬂrb Mﬁ@é"' (RCBd By hsingfyded!

| east on%r@%jb at 25pr ovi des sustained rel ease of the active
principle re sp cifically, nucosal bioadhesive slow rel ease carrier
conpi®ses a wetting agent corrpri sing at Ieast one active principle, 1 to 75

% by wei ght OM‘% d|Iu ” ﬂ&l to 1q % an _al kal i, netal .
al kyl sul fate e SRegiiGaldg SRSV § L) [R/ %Ewﬂﬁatalf"oé‘dgﬁﬁwﬁng
agent ang|dw rsle89 Yahierhad Bén @feh@ér éﬁ%}'i:hv@ MRinkipkaales prférRﬁﬂ FMBine S Act ed

fromthe gro(ﬁ%of nat ur al g) nmers wherein said natural polyners are
pol ysacclrast dés hevrsnandiupl topdbthaure. fiYleia apeciticallyringi actiye pangiplebtan bei gi n

or synt h?%ﬁﬁ#ﬁlf@ﬁg@ gﬁ%%%%uf§ﬁoﬁrt§e,r3%oﬁmﬁﬂgs 38%18hotE. 30 minutes to 20

2007/ 110
15  hours or 30 minutes to 24 hours or 30 minutes to 36 hours. Thus, this carrier has

the advantage that it provides an effective residence time for the active principle

such that only a single daily dosage is necessary.

Moreover, due to its increased bioavailability of the active principle, a
20  reduced dosage of active principle is feasible using this drug delivery system since,
as evidenced in the Examples, the delivery of the active principle is higher than the

minimum inhibitory concentration over a prolonged period of time.

More specifically, the bioadhesive slow release carrier of the invention can
25  be used for preventing, alleviating, curing or treating mucosal diseases, buccal,

oesophageal or vaginal infections in mammals.

Still more specifically, bioadhesive slow release carrier of the invention can

be used for preventing, alleviating, curing or treating buccal herpes simplex 1

30 (HSV-1) infections, especially in immunodepressed mammals such as those
mammals that have AIDS or SIV or have been subjected to chemotherapy or

radiation therapy.



13 80% by wei ght of at |east one polyner that provides a sustained rel ease
of the active principle. The at | east one pol ysacchari des that can be used
in the prweent7iiowenti on 5 include for exanpl e chitosarCTaABYi0ONei1662

car boxymet hyl cel |l ul ose, hydroxypropyl thyl cellul ose, hydroxyet hyl

cel l ul ose, hydroxypropyl cellul ose, sodium hyal uronate, cyclodextrin and
xant hum gum The at | east one natural protein fromvegetable origin or

animal ori gi NThBAbreskfit GAkerifort! 3 hatihited Pl $88ling NRY" hafahdC!dieaRgt ur

mlk protein, natlUral pea protein, natural soy profein, natural potato
pr ot ei n, enavmpabsetheelieripant applicatidng| espeicrallyrsinas i is well known thaThainaals| east

one synthetic | ymer .t ha an be used in the present invention 15include
car boner ?Eﬁoqﬁfeﬁﬂ% Qfaémﬁd.'cajrﬁ?"ﬁﬁc?ﬁ?%s'pol YNErS. More specifically,
the active principle which is incorporated into the bioadhesive slow

rel ease carrier includes antiviral agents, antifungals, analgesics,
anaesi het i cs, Thatpbgesssto farmulste thebivadbesiva glow seleane icamiariafdhe pnesanitot i cs

and 20 antjseptics. . e than one active .principnle can b ed d ndi ng on
the necdbtteRBhrERtGne s A EeEVe BB Weich SB % PAuPRN e RES:

si npl ex havisignBnigstl S61Lbiity ial arb H§lledifs S51MGdPYLER advatet.! [taSkadwn in the art
antl-lnflannator% f pain in the sane bi oadhesive carrier. 25Exanpl es of

or

ant i vi r athaigesekiblengr laited solubidy idiugs daseoritems dncthein rmulatiandandf or
exanpl e, 4yl ' L.r | L, G Lr ' ' -
nucl eosi eérgﬁgﬁw?erde\%%;@g%k fnggwbgygéyg{/élrﬁhi @i ?%‘?l‘g %ﬂﬁ@gvﬁeﬁéjw |nr31e',S

di dan®@si decrezskedi bzivaiabibiyavfidhseactiamiprindiple, immpletd eekiade freverthe
transcriptase inhibitors suych as, nevirapi ne and del avri di ne, prgt ease

i nhi bi toﬂgs%%@ra%agagwhﬁdunwpatmr\f@ﬂa @i r Thusdn magiy instaqes{ag;active
ribaviri grinapR s i e, I t aRj i, ,

penci cl O\E}lnp,éggz;nm (;c F%Q/T[dlﬁ?%gﬁﬂgt fré%ﬁ&ggpgn@%ﬁé%dag Ol?%ﬁé]gé%lkd :[I' S
like. \WOreXEd irivediiios PUErdaBRES tHadeldBizultiés. The antiviral agent is
present in the bioadhesive carrier in a concentration between 10 to 200 ny.
It can also be present in a concentration between 50 to 100 ng. It wll be

appresi ated tirae thRicrMBEthe Oprdsent ARVeMidrRl cabeV & Ythde Rernsli 610 20RabIBE

manmal being treated as wel| as_the nedical condition of the mammal.
microspheres and the like. They can be formulated in any shape such as
rectangular, circular, square, oval and the like. It should be appreciated that the
dimensions of the carrier depend on the delivery mode that is used. For example,
for gingival delivery, the carrier has a flat surface and a curved surface. The carrier

20 can also be coated with an active principle described hereafter.

The mucosal bioadhesive slow release carrier of the present invention
comprises at least one active principle, a diluent, an alkali metal alkylsulfate, a
binding agent, at least one bioadhesive polymer and at least one polymer that

25  provides sustained release of the active principle.

More specifically, mucosal bioadhesive slow release carrier comprises a

wetting agent comprising at least one active principle, 1 to 75 % by weight of a
diluent and 1 to 10 % by weight of an alkali metal alkylsulfate and further

30 comprising 0.5 to 5 % by weight of a binding agent and 5 to 80 % by weight of at
least one bioadhesive polymer selected from the group of natural polymers
wherein said natural polymers are polysaccharides or natural proteins from animal

origin or vegetable origin or synthetic polymers and mixtures thereof and 5% to



5 Exanpl es of antifungal agents that can be used in the bioadhesive
carrier include, for exanple, polyene antinycotic and i m dazole and

triazol e woeho7ag0Bot ri nazol e. 10The dosage of anti f ungaicTanzao@soticee t he

bi oadhesive carrier with the antifungal ,utilized. CGenerally the does is
between 10 ng to 150 ng. Sul fa d}ags and folic acid anal ogs, the
beta-lactans including penicillins, vanconycin, anpicillin and anoxicillins

and cephagyo5p grwagmfamqeg tCBFré%%’Fyrﬁéﬁcﬂwajtff)rﬁﬁdggrf%gfgfﬁéd"reIEQQQrBfglhB’
neonyci n and gent nyci n, racy nes such as doxycyc macr ol 1 des,

| i cosani debye ptin@pleogr am ns, fl uoroqui nolines such as ciprofl oxacin,

| evofl oxacin and noxi fl oxacin, polym xins, rifanpin, mupirocin,

cycl oserine, amnocyclitols, glycopeptides and oxazolidinones are exanples

of anti bi oti cyhkhaties8oRs gH%chﬁhrHé% thb?@gheb% YSed irPthd EP&%‘P@ lr%frmbﬁf 20
The dosage of antibiotic varres in the bioadhesive carrier wt

ant i b ot include Ifor exanGdeechildspnt ledgidates ¢arbbeymethyl 1elintpseo m@mxm)ropyl

Exanpl es of nt| nfla gs_that ca used in t bi oadhe |ve 25
carrer Firgacalsdn Mo ftbd cd s dutfolitedr coeltgieopr

nabunet oRGalupbrits §We)aﬁ,ﬁ)@ﬁzg%mmrﬁlgghenac i ndomet haci n sul i ndac,

tol metin, etodolac, ketorolac, oxaprozin, trisalicylate, acet am nophen,

suprofen, corticoi ds cel ecoxi b and thalidom de. 30The dose of the

anti-infl amm \ d

bet ween 25 angﬂ% %t8]88§{380r @ gPdt%@ Hﬁﬁ{ %‘%%&‘Lﬂmgdé@iﬁgﬁ agﬁg{narl tqﬁ‘{glﬂ that

ant i 10 nf lcanmisé argedutn ItlnéqﬂeseMOn%ﬁﬂanJ;ﬁ&maé’GTétUEb’aQaﬂk Q81behH2, hatural pea

Sodi um | auryl sul f at e i odophore, iodjne, chlorhexidine glucaonate,

quat er naPyo EoatYRa! c%%cﬁfﬁ@én’s pakraks p@tﬁtw PPHeIRi makimed H’I‘"&@@tdBVOtﬁlﬁ‘eﬁaﬁl C
anti sept gﬁg ﬁjﬁa - ListerineO, povidone-iodine, hexetidine, triclosan,

del nopi n uor, sanguinarine, alkali nmetal akylsulfates and propol i's
are antiseptics that can be 5used in the present invention.

The at least one synthetic polymer that can be used in the present invention

15 include carbomer, polyvinylalcohol and acrylic polymers.

More specifically, the active principle which is incorporated into the
bioadhesive slow release carrier includes antiviral agents, antifungals, analgesics,
anaesthetics, antalgics, anti-inflammatory agents, antiemetics, antibiotics and

20 antiseptics. More than one active principle can be used depending on the needed
application. For example, one can envision treating herpes simplex 1 using an
antiviral such as acyclovir, as well as an anti-inflammatory for pain in the same

bioadhesive carrier.

25 Examples of antiviral agents that can be used in the bioadhesive carrier
include, for example, vidarbine, acyclovir, ganciclovir, cidovir, valganciclovir,
nucleoside analog reverse transcriptase inhibitors such as zidovudine, didanosine,
zalcitabine, stavudine, lamivudine, non-nucleoside reverse transcriptase inhibitors
such as nevirapine and delavridine, protease inhibitors such as saquinavir,

30 ritonavir, indinavir, nelfinavir, ribavirin, amantadine, rimantadine, releenza, tamifiu,
pleconatil, penciclovir, famciclovir, foscarnet, interferons such as IFN-a and the
like.



Between O to 5% of the antiseptic is used in the bioadhesive carrier of the
I nvention. 10Antienetic drugs that can be used to treat nausea and

vom ti ng,wesperiiat7lBy after chenot herapy i ncl ude grani sefPconB2onod@aeet r on,
dexanet hasone and net ocl opram de, 5-hyﬁ{oxytryptanine (serotonin)

I nhi bitors, dronabinol and prochl operazine and tropi setron. These drugs and
conbi nati ons thereof can be used in the bioadhesive carrier. 15 The

antienetic is ' - dpse |
carrier. Besi ggg%@‘rgpc/ %@Sﬁﬁ rr?(%lg?)f@ Q@hg#aglh}ggg'&g;ﬁé\;@eéﬁg\%@e"‘cgg{s%ﬁ%gr rier
has an 2petvdwsi V¢ 200 It vén alsoabe presenhin & @bncentratiorabiéimresnt 50 taitd8 al

surfaces over a prolonged period of tine. The adhesive system conprises a
di | uent, Mg Hiwillihe aepraciaied jhgh ﬁ*\&t@?oanﬁo?fnglenanfé‘@@hc?“a ary depengig on

bi Oadhesjtﬁéemgﬂ#rﬁfgﬁ%eigg‘?re%bd §§§JelI%hé%é@ba%ﬁﬁicﬁﬁﬁﬁth%%ﬁﬁ%ﬁal. 25The

di luent used in esent 1 nvention can be Ins e or soluble. The
di lueht used is insoluble when the active principle is soluble and the

di luent is solLubl e whep t active principle is insoluble. , .
Bcanpl e of 1 FAOTGISROhANLRES! PHETSdbaheBn e Pepdinite ndngsie, carrier
silicifigghRfUY pf askampid! |doheree ldntihrestic Ny dmidEzolY |5l kidZeke sudhcabci um
phosphat e, cal ci um carbonate€, cal cium sul fate, magnesi um carbonat e,

trical ci aletphazglrat e and the |ike. WD 2007/110778PCT/|1B2007/ 001662 16
Exanpl es of soluble diluents include mannitol, glucose, sorbitol, maltose
dextrates, dextrins, dextrose and the |ike. The diluent is present

in ap anount tragwRRAgS clRMtifingd Darieeinahe bitadhesive banied i the aitfungat! ease
carrier.
utilized. Generally the does is between 10 mg to 150 mg.

Sulfa drugs and folic acid analogs, the beta-lactams including penicillins,
vancomycin, ampicillin and amoxicillins and cephalosporins, aminoglycosides such
15 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 used in the bioadhesive slow release carrier.
20
The dosage of antibiotic varies in the bioadhesive carrier with the antibiotic

utilized. Generally the does is between 10 mg to 150 mg.

Examples of anti-inflammatory drugs that can be 4used in the bioadhesive

25 carrier include aspirin, salsalate, diflunisal, ibuprofen, ketoprofen, nabumetone,
piroxicam, naproxen, diclofenac, indomethacin, sulindac, tolmetin, etodolac,
ketorolac, oxaprozin, trisalicylate, acetaminophen, suprofen, corticoids, celecoxib

and thalidomide.

30 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 utilized.



An al kali netal alkylsulfate is also a conponent of the bioadhesive carrier
of the present invention. This alkali netal sulfate increases the

granul at iwo 2067/tibEsact i ve principle acting as a sol ubi | ipzatiBzmo7/egesst . The
al kali metal alkylsulfate that 10 can Eg used in the formulation includes
magnesi um | auryl sulfate, potassiumlauoryl sulfate, sodiumlaurylsulfate
and di et hyl sul phosuccinate. Generally it is present in the bioadhesive

wel gnt 15The SHOGEL A0, KRB i Be: EEL M ThE Budngte, Gty .
i nvent i ogreemiubScémpount®dueh asl eapyridibienathliondef phéeolcantiseptics sachl e,

as well as the prolonged |iberation of the active principle. The nder s
used in ﬁﬁe listedBa®, | Wéﬁpmédoé'@ﬁ’ bBexelidiae e dtridesane adssRoPivg!, Vls}%ﬁi‘luor

pol yner, u r I Wl gae,
pol yvi ny &K?ﬁbﬂ% g%;ﬁorln%e% ene g%sf/?gh g@%glﬁgé{r% Eﬁyﬁfﬁlggbghﬁggﬁg g?e
pr esent usedj iirﬂlwmmsénbihvénﬁon 0 5% by wei ght in the bioadhesive slow

rel ease carrier. The bi oadhesive polyners are selected fromthe group of
natural polyners, 25 polysaccharides, chitosan, alginate, carboxynethyl
cel | ul ose, hygggy %(é’r'i oy 5%‘951*""5{1' éﬁ‘ée‘#tleﬁ@’us@MqF\C’cﬁé%Bﬁ&h@ﬁ\}é BhEHER of the
hydr oxypr opyl ceI ul ose, cycl odextrin, sodium hyal uronate, xanthum gum
nat ural pvendions from animal origin or vegetable origin, natural mlk
proteins, natural pea proteins, natural soy proteins, natural potato
proteins, natural wheat proteins, gliadin proteins, synthetic polyners,
car bggrer, 30 mhémewlcﬁrhggmﬁét caﬂri?b&'Llsfédpl@' YR o Rk A Vfriting, hewpeefally 17
Regardi ng the natural m roteins, these are described in EP 0 542 824.
They canafier obh@mn&cerapmmrm@deaugramﬁtm pndrNgekion.n cderdenetbagpne prd

proteins te pr The
Poral m e BropERichr o P8 ERuab RS  CrroAR ey PhBPrey EPRRERb T Anf o,
The Caselpromﬂ@@e?razm@r QﬂdJthﬁnﬁtmmbtmeechrbgsmmbbublbﬁnaztlong thbeeafasai bei n
mlk at its isgelectrjc point, and further washing and drying the casein.
The whey Usedirthe bioAgbasivarasialr e obtai ned after coagul ating cheese with
enzypes and separating the yellowgreen |iquid residue out, which residue
is whey. The whey is then 10 further concentrated by ultrafiltrati on, ion
exchange chr offiieogntigphetiois gaeenatly presaitgntadosa.between 1 tad8ping iofthei | k
proteins are those titrating a m nimum of 85% proteins such as Prosobel
L85, 1186380 or 1395 or Pronil k852A sold by Arnor Proteins or 15 from
the Al apl ex range (4850, 1180, 1380 or 1395) from NZMP (Paris, France).
Regardi ng the vegetable proteins, they can be obtained from pea, soy

potat o, wheat Besidgs the activen @rinstpieo dtheobiopelbesive reoweteleasst éﬁﬁ'qr§1%§6r| bed

in V@OZOOE%\Q%I g@ystem which allows the carrier to adhere to mucosal surfaces over a

prolonged period of time. The adhesive system comprises a diluent, an alkali metal

alkysulfate, a binding agent, at least one bioadhesive polymer and at least one

sustained release polymer.

25 The diluent used in the present invention can be insoluble or soluble. The
diluent used is insoluble when the active principle is soluble and the diluent is

soluble when the active principle is insoluble.

Examples of insoluble diluents include microcrystalline cellulose, silicified
30 microcrystalline cellulose, hydroxymethylcellulose, dicalcium phosphate, calcium
carbonate, calcium sulfate, magnesium carbonate, tricalcium phosphate and the

like.



20 Exanpl e of pea proteins are those titrating a m ni num of 85%
proteins such as Nutralys(r) sold by Roquette (France). The sustai ned
rel ease pwbyneEvdotr7’eat can be used in the bi oadhesi ve carciraB2@%0é166d ude
hydrophilic pol ymers including pol ysacchari des such as cellul ose ethers,
xant hum gum scl erogl ucan, | ocust beaﬂ6gun1 gum Arabi c, gumtragacanth,
carob, alginic acid, alginates carrageenates, agar-agar and guar gum

either alone Oéxérﬂ cﬁ@bl{e NEILERE: %BérmMI%Feélﬁcéééatso?&ﬁl beaksed in the

present invention nclu | ul’ ose ase polymers such as hydronellose
cel | ul ose dagrteates.ejextriris, dexdmse3nwdhetike. cel | obi ose, cellul ose resins al one
or in mxtures thereof. WD 2007/110778PCT/|1B2007/001662 18 The

al kali metal alkylsulfate is present in a concentration of 1 to 10 % by
wei ght. They caneammntbe ppemem an mmoungiveiwaenot ands A% %6y nglvéulrgme

Salivatio nt.s S rpin and bet hanechol and flavorings agents
5 can al sg’ﬁﬁﬁﬁﬁga egebagg Cﬁ"g'?eggent s include calciumcitrate, Safrole, and

sweet eni ng agents such as aspartanme, cyclamates, saccharl n and xylitol.

Addit i onal'l y cqupyesst o S LALSEIaSY B cbohEASANSIdRALUAL BEibe.

colloidal sili ricants 1 ncluding
nmagnesi Umisé @pésting invidngien. ThigCalkali p@ltalesmfﬁteemreﬁsyesdheogtan@la’mn boé ﬂmjded to

t he bi oadhesi ve sl ow rel ease 10 rr| er h

These add@t"f‘“é‘?n&f'“%i@'@rﬁ‘gmgﬁ "[‘)éo Hé%t'otno Qeﬁé qgﬁ' ﬁ]r?t%? Mgﬁgt&tt Phti on
range gf (ibSalila Béjuéb‘a%;lm lﬂy% V@hﬂltﬁtloﬁﬁndMStma@iesm igah.trylcsfullfame potsgomelatyl i n t he
carrier. n one enbodi nent the ive s el ea re

i nt ended tfBleeSRAEMIGHWSURIE RRM/C ’f Y Sr?su%?qcﬁ hege?ﬁ 't' p\r; én? r?VZ\/)
Epst ei n- Bapg bYdddHémvé"éaﬁfI%rfé‘?fe\p&ﬁméhﬂféﬂbn&f tsativaan i1nbl 1086 2, wmgmosr 2 IRV
respirat or%lo/AY)nm tial virus, influenza, parainfluenza and cytonmegal ovirus

i nfections MN@FQNred active principle is a compound fromthe spectrum of
nucl eosides antivirals preferably 20 selected fromacyclovir, valacyclovir,

ganciclovir or zidovudi ne. Thus in one aspect, the nuc)eoside anti ﬁi ral
conpoutfd used iThetrhcasabbigndagsive siawdeleaseganrier yed Ehthe; RIeseigueEndPN 10 to

200 g per, e](f‘ﬁ{tg't% infedife AR MBEraBBROSH RN BCHRE pRREBRNtad WeAN&s aner el at es

to a mucos
prolonged liberation of the active principle.

The binders used in the present invention can be selected from carboxy
20 vinyl polymer, methycellulose, hydroxyethyicellulose, hydroxypropyl cellulose,
polyvinylpyrrolidone, polyethylene glycol and the like. The binders are present in

the amount of 0.5 to 5% by weight in the bioadhesive slow release carrier.

The bioadhesive polymers are selected from the group of natural polymers,

25  polysaccharides, chitosan, alginate, carboxymethyl cellulose, hydroxypropyl methyl
cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, cyclodextrin, sodium
hyaluronate, xanthum gum, natural proteins from animal origin or vegetable origin,
natural milk proteins, natural pea proteins, natural soy proteins, natural potato
proteins, natural wheat proteins, gliadin proteins, synthetic polymers, carbomer,

30  polyvinylalcohol, acrylic polymers and mixtures thereof.

They are present in the bioadhesive carrier at a concentration of 5 to 80%
by weight. The can also be present in an amount of 10% to 40% by weight.



25 bi oadhesi ve slow rel ease carrier conprising a wetting agent conprising
10 to 200 ng of an antiviral agent selected fromthe group of acyclovir,
val acycl oworpomgaorgcl ovir and zi dovudine, 1 to 75 % by weirghtoooboiasdi | uent
of mcrocrystalline cellulose and 2 to %0 % by wei ght of sodium | auryl

sul phate and further conprising 0.5 t ol % by wei ght of a

pol yvinyl pyrrolidine and 10 to 40 % by wei ght of at |east 30 one

bi oadhesi ve polRempRidiag!tes hafirill AR bRfeids, AHBsO brd abstild ThIep Brafessns and
m xtures thereof and 10%to 40% bf\é v_vee;g?ht of hypronel | ose. I'n
4@z

addition, oPRY eaphégihtaiped fromypag ravw &iki g ingtyidg; totad maili preteing al
condi t i onsgddam @etdiy Bodenfiaidr! dq@%;' besh be combined with an
antiviral ,c WO @go%/ 1107?8Pg'|%/%8200 /%OlGGg&%éﬁgﬁéghti fungal , an anal gesi c,
an anaesthetic, an antalgic, an antienmetic, a salivation agent, an
antisept¢ic, an et ad’pg%q § Ot d % -

For exagrrpl e, | fﬁl?tz_aé tggﬁl malkt as&{%rreprggovs%l%r%ﬁg@ %/‘ﬁrpﬁ‘s%%lm%éﬂ%)ﬁﬁlﬁg{ﬂﬁéﬁ%nbi ned
Suse of aclhg easain piateingoducis gess phtainad Hoyainsolibbiliziog éme caseimirt milkilahitsy
advant age i Vool i ( ] k a an| | abi.al or
buccal paﬁ%&eléb’[ﬂ&%oﬁﬁhg %dt@fétﬁ%i ‘é’g ng ai%\%gﬁ{)}lkgﬁﬁqﬁr g\g/g%@s*?gg%%,s BI%?e'n

bi oadhesi veonseoirates lase obtaiad after aagplating cheesenwith iengyrage mhd ceparatiagng at

| east two t] LQCH: sel.e t he aroup.of anti.viral

agont s. - arif QsiBudirba LR rosfile Gl KR kst R By HobRos,

anti entl i cfurthemtomdentrates], bpniliraféfpations joraexelmrigel clomatsgrapiy for tbedmal a

sal ivati orbrggai]%glq% to 75 % by weight of a diluent and 1 to 10 1)/0 by
an al't

wei ght of nmetal al kyl sul fate and further conprising 0.5 to 5 % by
wei ght of a binding agent and 5 to 80 % by weight of at |east one

bi oadhesi ve polyner, 15 sel ected fromth [0 of. natural polynmers wherein
siai d nat :J\r/al IOp W@%Ofa{?@( BES’I@E%@%@P?%@@%?HYWWW g{%ﬁ%%ﬁ%%mﬁéﬁ*%ni ma:

origin or asBrisabblel 85,180, AB86 WABES iof MBMIKEBZA sélBchy her ProtéiRgaeof and
ol ymer that provides a_sustai ned

5% to 30% ight of at |east one _

rel easgsoof#?‘%/"ﬂﬁﬁea’ggpk% fﬁ'i‘%@a%ﬁd %1&%0 Eb MBI A NZMP GRariseBancelo acti ve
principles is also inportant in treating oral conplications that arise from
chenot herapy and head and neck radi ation due to direct |ethal and subl et hal

damage to oral REo8inRg thesyegsipble Praigips.pHeYerrns bRavkiainedr Bemeped. nsaine
systenms, V&b, WRast drQliRaRPIrRE ndthod fF gt’&ﬁ'c!r@g)é(ﬁlpl%ﬁéﬁ id 4Sstribad inTg\Lﬁ

conplications arising wth patients undergo enot her apy and

radi at i on 200881¥BR1-- i ncl ude oral mucositis, oral viral, bacterial and
fungal,g nfections, salivary gland dysfunctions altered oral flora, taste
dysfunctions, xerostom a and gastrointestinal nucositis, which causes
secondary chang§xemple @frpda protainssaneribosediitrajing ssmimbygofeBids arateids suial y

i ntact. tN; Ol i it ses nausea and vomting. These
conpl i caﬁ%n@&tﬂ%ﬁ%g%%gp%%te ﬁ?rﬁ%xmre t han one

The sustained release polymers that can be used in the bioadhesive carrier
25 include hydrophilic polymers including polysaccharides such as cellulose ethers,
xanthum gum, scleroglucan, locust bean gum, gum Arabic, gum tragacanth, carob,
alginic acid, alginates, carrageenates, agar-agar 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 hydromellose, cellulose acetate, cellulose

30 esters, cellobiose, cellulose resins alone or in mixtures thereof.

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



30 drug. For exanple, one can use the anal gesic fentanyl base, fentanyl
citrate or sulfentanyl which are inportant in treating severe resistant
pai n i n paotzeulier’sassoci ated with cancer, and an anti erO@IBIOT/001b62at
nausea and vomiting. It will be appreciated that the conbinations of the
different active principles utilized ark¥ WO 2007/110778PCT/ | B2007/ 001662
20 based on the medical conditions that the patient/nmanmmal has and t he

treatnent that TRenAKRSHRE - aul@i?éwfseug‘f‘pg@ée?ﬁ%"a &dhe frﬂchnth "t'821t obY of

bi oadhesi ve sl ow rel ease carrier t can be use%H

oral conpl iWeieR oﬁ@edﬁén@bs%b%n@ﬁﬁ@trlapy apyounhdi 2%it08% bgadeighit conpri sing a
wetting agent containing at |least two active ingredients selected fromthe
group of antiviral agents, anal gesics, anaesthetics, antalgics,

anti-infl ammat os?ll\éﬁj'@ﬁtagenMUo@m pltosarpanamdbbemaaéchoilahua‘mbhﬁés adgthts

antiviral i a ti_on .agen % by wei ght™ of a

di | uent 65andc%? tglgBlBém%@dﬁdby ﬁ'g#/ég’m% e QFMPI C%WH] %traéw sﬁﬂfﬂoéﬁ eanthd

furt Eer fcorﬁweﬁtﬁnﬂ@ ANt @czb 2 \mep@]mm@f ogcllbm@cgsndg?m@hﬂaqu Sy ,90|]§o % by
wei ght o esi.ve po ected fromthe grou

nat ur al polﬂdd‘tﬁﬁél grB &pgéss i eﬁﬁ'?ﬁP% %%\e Qv Rids jaslydine cigtn: | epeidat

natural pr @theonras dioxide, anollwdalos;m@ randrlubﬁ@ﬁﬂtémhéu&hbghﬁgﬁésﬁ%rggé%két%he

pol ymers, hereof and 5% to 80% b

15pol ymer t {|@a§@uF§|§gﬁ1¥% &%"E%’ 7lgp bg a8degd ¥QW@ bieadhesiversiow reiéase The

uni que 1pr oparrier esthefstagmeoﬂmw@, bi oadhesi ve sl ow rel ease carrier is due to
its fornmulation. Cenerally the process of the present i nventi on concerns
using a wet granulation technique in its formnul ation. In the

met hods of the mds@facﬁfﬁoﬁalﬂ%b@nisscélﬁ @fa%h{eé! 8 tH‘@tcta'r 5%? usedtbqtuCh 2s

l actose in the initial steps.in th att on- proc Y RER ess of
the presenf@id REALY @n1Q°/a@Vd\§9&ht§f ﬂmtotﬁwalghmimempnmaenﬁﬂﬁtﬁha&arﬂér of the
active principle, diluent and alkali netal alkylsulfate act as the wetting
agent ip the 25process, In an aspect the present invention al so
provi dé% a net HB@ﬂeo?mbe@mn‘c fiee Sioadbesied sloivoraiéerssi varrietOurd RlétRa toar ri er

Weh an a ba e nEre R AP T e SEEb fodin Mnd V2 BerinG taenits, by |
PL;Q?I gges@ﬂﬂa@ﬁémﬁsavlw B ﬁuwnelnﬂuerizaatndnwtmvneegb RAGHESInéRiaP Ofydrer . at
lﬁﬂéérﬁbneﬂarﬁﬁllﬂﬁgﬁzea PQlyY m:"y'{orr"ilengcélIoa\lnrulseﬂ] éctl%ﬂg CAC\) nglre?gr?eladonac%%g nti and
principle is a compound from the spectrum of nucleosides antivirals preferably
20  selected from acyclovir, valacyclovir, ganciclovir or zidovudine. Thus in one aspect

the nucleoside antiviral compound used in the bioadhesive is acyclovir, present in
a dose of 10 to 200 mg per carrier.

In yet another embodiment the present invention relates to a mucosal

25  bioadhesive slow release carrier comprising a wetting agent comprising 10 to 200

mg of an antiviral agent selected from the group of acyclovir, valacyclovir,

gancyclovir and zidovudine, 1 to 75 % by weight of a diluent of microcrystalline

cellulose and 2 to 10 % by weight of sodium lauryl sulphate and further comprising

0.5 to 5 % by weight of a polyvinylpyrrolidine and 10 to 40 % by weight of at least

30 one bioadhesive polymer selected from the group of natural milk proteins and
mixtures thereof and 10% to 40% by weight of hypromellose.

In addition, and especially in the case of treating two different medical
conditions the active principle described above can be combined with an antiviral,



c) conpressing the blended m xture obtained in b). WO

2007/ 110778PCT/ 1 B2007/ 001662 21 I n anot her aspect, the present

i nventi orwal2ser/met7at es to a nethod of preparing a bi oadresiBEovereéxr, the
nmet hod conprising: a) mxing at |east dige active principle with an alkali
nmetal al kylsulfate and a diluent to forma mxture; 5b) wetting said _

m xture with bi ndi ng ag?ent_; c) drying and cali brat i ng sai d m.xt ure; d)
gr anul at iy2RYHAGR RNEANEIYesie.amapaesthelc,amanlalgic, an aajiefletioda sgligatioh

[ i : ' I v.e. pol .and I t
Clistal nedtheLalischit oh & infauk o, 4G iRk i bdiasthomtt 1071)

conpressing the bl ended m xture obtained in e). More specifically,
the active principle the diluent and the alkali netal alkylsulfate are
first individiQNSramRIgHEa Paties) dasirires simxey vinisal bhémaér theTbembinedi ng

[ [ [ L Si i fi ter.. The solubilized 15
bi'ndi g Sooro Ry S, ah&BRaHadh BY U RE TR Rertien B CR e S en
and st i r s#wcef M- hinfectiay isrednadtinoes attempanicdris Ibbiaﬂlbﬁbub@éI%iMS' ng a

sui tabl e pharmaceutical mxer or granulator such as a planetary mxer or a
hi gh sear m xer then dried and calibrated. 20The bi oadhesi ve polyner, the

Si'eved. These | ngtont e AR BATARS BmLROS) Bolifeq IS MR e Ly o

sieved. These ingredients were t : T e prinmary gr )
to form &3fNiSTaCoBIPERUION@ nettiog eageviti cbmmlsmgﬁﬂzge_?ﬁt fmmt cRupe epﬁ@@lpﬁegl tnﬂa?
I taple r such as. a ratative press. 25The active princip
igln E(Z ugé%bﬁh%} tﬁﬂ)éﬁ E@ﬂéﬁu&oﬁ[ ﬂ@ﬁ\ﬂf‘ags@ﬁnt m@@ﬁ@?%‘ﬁsa@@?9%@@?'9%%“’@&9%, as
vel | as oht-ipfarhiretosr agbhtee Mritienktitd] NhBERINSS . t#éégticéméﬁ' antiviral, an .
al kyl sul fa ,fes, bi oadhesi ve pol yners and sustained rel as_é pol ymers™’used in
the pr es@ﬁi' Ungeh R salivationaagemtel temBot by weighttobaeditent iandehito ol ps byi des
a met hodyiight of an alkali metal alkylsulfate and further comprising 0.5 to 5 % by weight of
a binding agent and 5 to 80 % by weight of at least one bioadhesive polymer
15 selected from the group of natural polymers wherein said natural polymers are
polysaccharides or natural proteins from animal origin or vegetable origin or
synthetic polymers, and mixtures thereof and 5% to 80% by weight of at least one

polymer that provides a sustained release of the active principle.

20 The combination of at least two active principles is also important in treating
oral complications that arise from chemotherapy and head and neck radiation due
to direct lethal and sublethal damage to oral tissues. Moreover, many patients
have decreased immune systems, which lead to problems in the healing of oral
tissues. Thus complications arising with patients undergoing chemotherapy and

25 radiation treatment include oral mucositis, oral viral, bacterial and fungal infections,
salivary 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

30 drug. For example, one can use the analgesic fentanyl base, fentanyl citrate or
sulfentanyl which are important in treating severe resistant pain in particular
associated with cancer, and an antiemetic to treat nausea and vomiting. It will be
appreciated that the combinations of the different active principles utilized are



prepari ng a bi oadhesive carrier, the nmethod conprising: a) mxing at | east
one active principle selected from WO 2007/110778PCT/|B2007/ 001662 22 an
antivi ralwoam7aned7gesi ¢, an anti-inflammatory, an anti biPOTiIB200aM01662
antiseptic, an antienmetic and m xturesphereof with 1 to 10 % by wei ght of
an alkali netal alkylsulfate and Ito 7% % by weight of a diluent; b)
wetting said mxture with 0.5 to 5 % by wei ght bi ndi ng agent that has been

Ssol ubi | ibzsdd on the metfiyalngbrfigbrisattab rpé ipdieh@hfhnin4l Was:and théj)reatraent
granul ati n%tdsal d mxture to formprimary granules; e) blending sal

primary dhaLiBINEses#ark- 5 to 80 % by weight of at | east one bi oadhesi ve
pol ymer sel ected fromthe group of natural polymers such as 10 o
pol ysaccharides or natural proteins fromaninmal origin or vegetable origin

or synthetic }Irtﬁlnjceﬁhe Jpresehtihvdritiopsprobidee ef biaadh&dive |G pelBYsevBh@idlr tRat at
| east _one EoLé hat pr?VIdes a sustained rel ease of the active principle
t

and at | &2 iBr BSsfrsatraganhof @ipl complicptignsius $p nghemethsrapylcar
m xt ure I t ent
i nventi oﬁ%%?ﬁggéét{o eé(ﬁgrem%lp gtﬁe\w’%fcgs%pgwgg)aﬂag@ﬂ eafs ﬂ%ﬂ?qrﬁ’? (glve
carrier élwedi@htagselectdobfrprreﬂmngrmmp/ehtanhmréloagéd‘te aﬁargfesi@tsuéﬂaééth@tlcs
medi camen| b to. treat osa!, di sease I s respect the nucosal

di seases PHIEE bRt l%‘m@@ms agﬁﬂf%dﬁﬁbeﬁ@it'ﬁ%s %”tfﬁbq’%@@ v@ﬂU%em'C(SHlsﬁgl) r
her pes s ranGifuriga d'qé(;, o airy
I equ I all?ﬁg{/@grg? aﬁﬂersvfgalll%?h o fjd Zt5u}rgb nce R Pfere gtr%'ﬁ@ﬂltora
(decF@asd %dwt weight of |aoraalb<ah ﬁ‘ﬁalealkMsmlfa’(etanmfurQher codmnnsmgl @5tm$5 & byni a,
astroin n ra a
igncl udi ng\% i nf?%nrr@ﬁbo#e'ﬁ%fdeﬁ Oaﬁ@ d@fé‘f%}gha’[ Illeo?rf'g 6'065Hﬁ3'v‘?hese
di seases poymdresdiasted éﬂd)n}wtﬁélgﬂiud @fr’ﬁétuﬁdﬂ90%%%%%@%&&5%&%@%0'%’5 two
differ entaréi%uysacclgér?dcels o?%atural proteins from animal origin or vegetable origin or
synthetic polymers, and mixtures thereof and 5% to 80% by weight of at least one

15 polymer that provides a sustained release of the active principle.

The unique properties of the mucosal bioadhesive slow release carrier is
due to its formulation. Generally the process of the present invention concerns
using a wet granulation technique in its formulation.

20

In the methods of the prior art there is generally a wetting agent used such
as lactose in the initial steps in the formulation process. In the process of the
present invention lactose is not used. Rather, the combination of the active

principle, diluent and alkali metal alkylsulfate act as the wetting agent in the
25  process.

In an aspect the present invention also provides a method for preparing a
mucosal bioadhesive slow release carrier comprising:
a) granulating a mixture of at least one active principle with an alkali metal
30  alkylsulfate, a diluent and a binding agent;
b) blending said granulated mixture with at least one bioadhesive polymer, at least
one sustained release polymer and at least one compression agent; and

c) compressing the blended mixture obtained in b).



In yet another aspect of the present invention, the nucosal diseases can be
genital diseases including herpes sinplex virus 2 (1SV-2), herpes sinplex
virus 1 380@bhiB¥#1d)78or human papill oma virus. These di seasedaBmanodesc r eat ed
with at | east one active principle or gt least two different active
principles. W 2007/ 110778PCT/ 1 B2007/1001662 23 a nedi canment to treat
herpes sinplex virus 1 (HSV-1), herpes sinplex virus 2 (HSV-2) Epstein-Barr

Vi rus, human papi | WS, CY [Ne\VA . [ ost hHU
apos, " o sar dBmanGlETT aidsta ing pREAC, Morith, oY RRes X603, et 8t
pal[mhl gor@rega‘mga tﬁoadhesi\l/d Oamieo! thermaitpddonthrisimg:esent i nventi on provi des a
net hod o elivering at |east one active principlet mal i n,.need of
sai d actdVBix§ig AtleasboreasHyYe ipHQCIQJﬁTWHhsatrb@#(ﬁb “Feﬁél %liﬁbﬂgbfﬁatﬁ e g YWent ease
carrier afc the bresent invention, which is described in detail above. 10

i f? . . : .
I n yet another aspect, the present invention provides a nmethod of treating
a nusosd) wiettingsaid mixtureawithla bindimgeapentt; such treatnent, said nethod

conpri sing, adm ni stering the bi oadhesive slow release carrier of the
present ‘?n)_rﬂ%'ﬁ‘gi%}ﬁfcémrﬁt%‘g §a'3é§@ﬁi‘rﬁed in detail above. The nucosa] diseases
are desc&:@%gg%@ﬁg%aidlﬁlixture to fgrm%ﬁ}iﬁéwraﬁu@gi ments of the invention have

been des : vertheless, it will be understood that various
nodi f i cae) blesdirgy shid prieryvgranules véthaet ieastfonarbioedhesivei polymer sishat of

the invention. 20EXAVPLE I -P "l :

Bi oadheglf’@ét @F%W%@lr@gs@%@l‘aﬁ?‘ﬂymﬂ aPﬂ%%?Qé&ﬁm\%g‘ﬁb io‘%lr?%’ At 100 ny
of agyclyebmpréSin§heBicabiedthistrerapsaiabd ime).cel | ul ose and 45% by wei ght of
sodium |l auryl sulfate were wei ghed and sieved with a 0.7 to 2 nm si eve

before premxing in a blender to provide the "initial mx." 30At the sane
time, 0.4 A by el iR Y YhEVARKE" BhhapRe #RS flsiClanad thd alkali metal
alkylsulfate are first individually weighed, sieved and premixed in a blender. The
binding agent is weighed and solubilized using purified water. The solubilized
15 binding agent is then added to the mixture containing the active ingredient and
stired form a wet granulation. The mixture is granulated using a suitable
pharmaceutical mixer or granulator such as a planetary mixer or a high sear mixer

then dried and calibrated.

20 The bioadhesive polymer, the sustained release polymer and compression
excipients are then weighed and sieved. These ingredients were then added to the
primary granulated mixture to form a final blending mixture, which was then further

compressed using a suitable tablet press such as a rotative press.

25 The active principle that can be used in the method of the present invention
are described above, as well as the particular diluents, binding agents, alkali metal
alkylsulfates, bioadhesive polymers and sustained release polymers used in the

present method.

30 In another embodiment the present invention provides a method of
preparing a bioadhesive carrier, the method comprising:

a) mixing at least one active principle selected from:



purified water: The resulting solution was added to the initial m x and
further stirred. The wetted m xture was then granul ated using a

phar macewocad7/1mdwer or granul ator such as a pl anetary ®mCIAB2007/041662h Sear
m xer and dried and then calibrated to,500 pm The resulting pellets fornmed
the "primary granules.” WD 2007/ 110778PCT/ 1 B2007/ 001662 24 20% m | k
concentrate protein, 15% hypronel |l ose, 1% nmagnesi um stearate and 0.4 % of
col 101 daby Shddvidl, "6 i dieda UhiRinfisRinde 9af SRBIONE, SAiP YitisdPAS San
i ngredi ents were’then added 't0 the prinmary anulatton to formthe i nal
bl endi ngantigmetic eandT heixfures| thbteafidivitly titat 10 Sowby whight cafmpn eslkalil mstalg a

tabl et press such 5 as rotative press.to produce the conpressed carriers

accor di nglﬁy@uﬁ‘ﬁt@ ?Wﬂ/iﬁ?%@hg bywe'gh%)'ﬁgaéji'@%mgf the tablets was about 10 mm

in dianme ' ' e 0 ' '
B?(Netfﬁ;ée? sgm%‘ e%@% ﬁo%) b Svei G Bfnﬁg@f agbht R A bBen

f ossa. escri met was suitabl of the production of
conpresssaubidizeder batches ranging from2 to 23 kg. 10 Exanple 2-Particle

Size Distyibution, of .the Prinmpry . G anules The primary granul es
obt ai nedkV¥RG ARd B?W@ﬁﬂg éamm@%\rr‘?pl e 1, after granulating, drying and

cal i br atapgpamtﬁ]gt&ﬁ@ nEXRIre & RSnPYrisiaRy ranitfds/si s based on 15 the
procedure described in the European Pharnacopoei a. Al so an anal ysis was

under t akeh klendiag esaitl nerimaey asanwas with sz yiel 8¢i o by welghli off at daastt PEet i ons

of the gpran iQn i e 0 granu T oVl t i Bt he
granul e &@?%hgé'é{ge?"%?% S%Eec%%@aﬁr(gmbﬁﬁ?e@%gp g’& @5@\,\%%8@{?%?6%9 th' 8s

f or mup at pelysaveifidesnparedural herotéinst frbmr amiraili origivoior esgystdibled beigihase
obtained in Exanple 1 of 20the present invention, while t ne "contr ol

f or mul at Pyihefippolvmersgpgd npixkyes thereaf apddeato 808q Hysmejont gf 65{;5?F1°Pﬁe
"primary 1" [ L hB-anti ; (XY

pr esent eBQW% taér E@M%gn&gﬁgﬁ% g?[#gﬁge&vf\gbg aﬁ“(‘é’% rrgm%cﬁd%ﬁ%aﬁgg?ﬁe

f or nul at compdession bgent; and. S. Pat ent 6, 916, 485 (white bars), the size

di stribution of the granul es reyeals a.strong heterogeneity, with the

pr esenceb??Wr%ﬁk@gﬁﬁ%%ﬁ%wﬁ%ﬁ%'rﬁgdﬂIeati ons with a granul e dianeter
of gijeater than 1000 pmor less than 125 pm respectively. It further
appeared that the acyclovir content of the granules having a size

di stribution bf yéteanpthanaspes therpresantlinentionualedes totheduseref theembeesalar y,

shen e UGB, YEAT Y S5 000 O Yo BRSSP

manufacture of a medicament to treat mucosal diseases.

20 In this respect the mucosal diseases can be buccal diseases including
herpes simplex virus 1 (HSV-1), herpes simplex virus (HSV-2), oral mucositis, oral
Candidiasis, oral hairy leukoplakia, oral ulcers, salivary gland disturbance, altered
oral flora (decreased bacterial flora), taste dysfunction, periodontitis, xerostomia,
gastrointestinal mucositis causing secondary changes in oral status including

25 inflammation, hygiene and dietary intact and oral pain. These diseases can be

treated with at least one active principle or at least two different active principles.

In yet another aspect of the present invention, the mucosal diseases can be
genital diseases including herpes simplex virus 2 (HSV-2), herpes simplex virus 1
30 (HSV-1) or human papilloma virus. These diseases can be treated with at least one

active principle or at least two different active principles.

In yet another aspect the present invention relates to the use of the mucosal

bioadhesive slow release carrier according to the invention for the manufacture of



granul es had a dianmeter of less than 125 pm The size distribution is
honogeneous with that of the excipients that were added in the external
phase. FuwOhee7/110171@ fl ow properties of the granul es madecaaBmoddeigez o
Exanpl e 1 above were totally conp atlblg%mnth t he conpression step, and the
final blending WO 2007/110778PCT/|1B2007/001662 25 possessed a very good
conpression ability. Finally, the resulting granules of the present

| venti on H80ANNES (LOREAChRIS SRHEEYAEYE!MSV-1§oHbR, oIS rass e

corr espondi resse nstrdtin rmgenel ty of
t he bl endﬂ&‘@-@niﬁdt@nx%rrahubl hynen phpillbaiar vioad, iwhomega@wus,svanacella-

Exanple 3: In vitro eval uation of an acyclovir dh S|ve Iowr
carrier ¥ﬁ$95|V558h|é§P9%j%$%’ﬁPF@ %‘é%éoi‘éﬂ%ﬁrb%rpﬁﬁt\ggﬁéﬁ & g
descri begd,jinBn WW were tested for acyclovir rel ease through a

di ssol ution he t'est was conducted according to the current
di ssd ution testing described in U S. Pharnmacopoeia, 23rd edition, Chapter

Cubmerged i n i AeBRP Bphcohesdrsbenh MyeohBE FrbliSfs P8 gedraibg At ©
phosphat %a@’éf}ﬁéracﬁ‘i/e Privdiphé t@ PRAMME] POMENbf 8hid! Agtiveepsmdile ldomptising

agitated using a "rotating basket" attached to a shaft that is_al so

attac hedadmlraaf@rlhgrths thisadhegiiee slom telepsmaneionaf the presentdavention whicl of

t he prese% ﬁ'ﬁ Vf%tfe\%l aced in the nediumfilled vessel at tine zero.
The wat el® eas[c}r]l F’H N4 at 37C thr oughout the experinment, as well as
t he g xi ng speed of 60 rpm 1 nml aliquots were taken fromthe vessels every -
hour for the fi rst ei f(%ht hours, 20 then at 10, 11, 12, 15 and fZtrl}%a:\lours and
the amount of Instcaansiier aapegtsthe PieseRbinyEadR RIoidesBdNEINORER Y% 3d by

HPLC. §Es| altggaéé g éﬁﬁﬁél%'r@éd%@%dgggtg%&pm %ﬂgtrgemad%&ﬂbﬁs@ o

deronst r A& grap acyclovir I oadhesi ve s
rel ease administerinf thbevipadisesive stoventlease barrtarag‘rthem‘reeemhldveutmrmvwmdh

during 24 hour wi th a predomngnant 25a unt of acycl o 0% released
after 101RRE '%ed In deta"&?ﬂﬁﬂ n:hZe TRIERS 8????9’5[?@5(¥ r'¥) a%’&ygt ovi r
bi oafig]em ve sl ow rel ease carri er

A number of embodiments of the invention have been described.

Nevertheless, it will be understood that various modifications may be made without

departing from the spirit and scope of the invention.

20 EXAMPLES

Example 1-Preparation of the Bioadhesive Slow Release Carrier of the

25 Present Invention

100 mg of acyclovir, 15% by weight microcrystalline cellulose and 45% by
weight of sodium lauryl sulfate were weighed and sieved with a 0.7 to 2 mm sieve
before premixing in a blender to provide the “initial mix.”

30 At the same time, 0.4 % by weight polyvinylpyrrolidone was dissolved in
purified water: The resulting solution was added to the initial mix and further stirred.
The wetted mixture was then granulated using a pharmaceutical mixer or
granulator such as a planetary mixer or high sear mixer and dried and then

calibrated to 500 ym. The resulting pellets formed the “primary granules.”



30The main goal of this pharmacokinetic study was to eval uate the systemc
passage of the acyclovir follow ng the application of the bi oadhesive sl ow
rel ease cworneviiat7st he | evel of the canine fossa (upper PgirnBrwadoicee heal t hy
vol unteers. Additional goals were to eyal uate the | oco-regional
concentrations of acyclovir in WO 200%?110778PCT/ | B2007/ 001662 26 t he
saliva, which represents a virus reservoir site, and at the |abial |evel,

whi ch constit S e t qrh

vhi h const! £ hee riReGERERSR Bkl AgHEhyBRABIAES L hGeduhilesidan.
gf aghm niaat 04 |°/?|mf oblkfldjal gilicaswete wmg;tmdl any sidued usag a)BOQimac,%leMet A heke

| oadhesive 5 slow release carrier of the pr t 3 ed t
or o herireReBl W roasdal ki Borey sbrERE it L PR RERY e °
t her apeutg ROTFRY ﬁ@@ﬂ%&.ﬁﬁ g’i‘if&’m‘ﬁr@ WRAMRRI dtPniSreued BLRRSS tAMEH hr2ks skitht he

present invention, oco-regi onal concentrations were conpared to
t he n$ ni amla fotdtivie presy t«xpmrbmerfaewmmmrnssgd oarrmslecwdrng tmhedevenﬂ;mnl

virus, which s 22.5 O0The s s und rta 12 h t hy
vol unteers an %Z%om%ﬁs ‘e‘asra%? zr@H] 'ncg'@ e‘8(7er gn m(?ﬁéf?%awas
eval uati @Resen to beE%f@QéﬂS]b(PrY'tﬁe Eaﬁ’iﬁé%&ta\/e sl ow rel ease carriers

synt hesi zed according to Exanple were tested, containing either 50 ng or

100 ny of acya'hé\ﬂhOVGFd%%?ﬂﬁedm@ﬁh@dw@%ﬁl@lta%f%th@lnl’g()iu@tﬁ-‘rﬁ)q)fe%orﬁéﬁssﬁdken
pri or to treatment, and then regularly at 24
hour s, Hbeﬁ%@tcghe? %@ahﬁ@%%? ?éggm nistration. Labial sanpling was

accompl | shed by utilizing a stripping nethod; i.e., an adhesive disk was
used to collect the suBerflm al cell l|ayers of the | ip,.. To avoid- lip
cont ani nat i on Exanmole4- 96"C|P§HF8ID'§HM‘3'%°M§9 EéFT‘BWT@HaBNe& to saliva

sanpling after the lips were carefully w ped. 20The acyclovir was then
extracted and neasured by HPLC. The quantification limt was set at 10
ng/ M for plaJime prichasyldranulesnpbinedaricbnatthé. pracgdore i oExdrapleall, saftarl es.

granulating, drying and calibrating, were then evaluated by sieve analysis based on

15 the procedure described in the European Pharmacopoeia. Also an analysis was
undertaken to determine the content of acyclovir in the different fractions of the
granulations or in the whole granule. The acyclovir content in the granule was
assayed using phosphate buffer at pH 6. Two different formulations were
compared. The first formulation corresponded to those obtained in Example 1 of

20 the present invention, while the “control formulation” was that disclosed in U.S.
Patent 6,916,485, to obtain the “primary grain” set forth in Figure 1 therein.

The results are presented in Figure 2. When granulations were prepared
according to the formulation described in U.S. Patent 6,916,485 (white bars), the
size distribution of the granules reveals a strong heterogeneity, with the presence

25 of two predominant extreme populations with a granule diameter of greater than
1000 pm or less than 125 um, respectively. It further appeared that the acyclovir
content of the granules having a size distribution of less than 125 pym granules is
under-dosed.

To the contrary, when the granules were prepared according to the method

30 of the present invention (dark bars in Figure 2), the predominant fraction of
granules had a diameter of less than 125 pm. The size distribution is
homogeneous with that of the excipients that were added in the external phase.
Further, the flow properties of the granules made according to Example 1 above

were totally compatible with the compression step, and the final blending



Exanpl e 5: Evaluation of the acyclovir system c transfer 25The pl asma
concentration profiles are presented in Figure 4. The control tablet
correspomaipregotiaot’lBe oral |y adm ni stered acycl ovir exhi PCTABZ007/001662

i mredi at e-rel ease profile, characteri zggi by a rapid absorption phase, with
a maxi mum concentration of 254 ng/m at 1.5 hours. As seen in Figure 4, the
control tablet allows the plasm concentrati on of acyclovir to remain

To the cORETERpY 1 e agher s BsESeh SERE Rl Ml tdkdtng dharlies HrHCS
present Bﬂé@'ﬂt irentishi duritained UD08 E dhé Qﬂe@&é@ eyolovirecomitént, astvélbuas thel ay
in the absorption of the acyclovir, and a nmaxi num concentratl on_of 45 9

pg/ M at caesanding spmaressed aarisasthesekih deronstiating dae homogensity gidhe
ConcentrB%ﬂgﬁnéﬁ%é;rel|\$\9I|?)p917{h%1f%7§£€wﬂ)rﬁég%?../ 001662 27 constant between

30.9 and hour “peri od ionally, the plasma
concepntration of acyclovir is now naintai ned above the mniml inhibitory
concentration_(M C) dur,in urs. Fromthe control tablet results, the
rel ative bi oaﬁé?F’H‘Qqu 0 f’OtQY@?'é%%'P &fian agyclgy pipad }‘ﬁé“’rﬁ Slo¥nElegae
carrier ggHiér be 5 cal cuI ated. This bioavailability was 35% but for a dose
that was two tinmes |l ess than the control. Wen calculated wth the sane
dosage as the control, the bioavailability is 70% Thi s exanpl e
proves that t

t ransnucosal ?gﬁﬁﬁﬁ ms1(':\6%/vir5 nSf ‘Eeaﬁ()%ﬁgfg'\éﬁ%?’létﬂlﬂ%%vﬁ Cﬁ?%‘%%&%%&'&legrmor al

micoghs Eamphy 1 CWéﬂe té@té'fdefor fa@yélawlr releh86 tisoabh andiasolotios ahdtad ETIHE edtd i n
sol ubilized acyclovir. anpl e’ 6. Eval uation of the acyclovir saliva

concent r &t@soaom geted 5C¢ql’dlm§t tattbe ewsenic disselutions tastingr des@iashin a¥iSon

profiles LN t t t bi esi ve
sl ow rel gﬁ‘%@%ﬁ&&?%g gg h%{i % ¢h£§lt%éc73ﬁe %éllaﬁé\)/ P'Q%"'MZ? s@?ﬁ i nggure
5, when tpecifically; sanipidvesséls wastai subsiaryed.in tahﬁammlth)\at B7appiaca editalvlet he
saliva around 30 mnutes after adm nistrati eak caor onding to

a maxi rrald_'S@'@HE'@ﬁtmﬁﬂiUGhOBPh‘i%@a’f@/Wﬁerff‘h@ PA‘ES)f:ﬁ@\ﬂdrth@équ\'}%"thﬁE% ergeiSon
remay s wegg%rg.tgwu§|h r%'téﬂg[ tg@ﬁ? éﬁé&t(e%ogncg%%ﬂtth% ﬁlsé"étﬁch%@rto‘l

hour S reases (q |ckIy e peak t econe un tecta e 10 hours
af t er admainothetrrshiaiftohe solid bidadivdésive siow eelgasea berrieirsaﬂltim pmemlt owantiopase

carrier of th senf,_inventio ver h | evels sal i va
concent ré{‘fqr%nfglagﬁg ﬁ?ec &pedijm R'i”?‘g %Si’r% 32 %Eﬁeﬁez% 3 % ED%I-F"[ yps

adm ni st adih@hed at 3Vft§ttﬁmghohhmesék¢éfrﬁ:n8§t %\@ﬂﬁélnbééthéQﬁlxﬁfg gsa6d o¥i60 Was
estimated at 6.8 pg/rril after adm nistration of the 50 ng bi oadhesive sl ow

rel ease ¢pmei‘eml aligdotstwere q@gﬁmfrcmﬂ the vessalaevervaiowropthe fist et gurs,

concalt r b Warkds A2a e pAChGlrbrineg el o R of 5R§gBUK Tetebd in the
dissolution medium was measured by HPLC.

The resulting dissolution profile is set forth in Figure 3. As demonstrated in

this graph, acyclovir released from the bioadhesive slow release carrier of the

present invention is progressive and sustained during 24 hours, with a predominant

25 amount of acyclovir (80%) released after 10 hours.

Example 4: Pharmacokinetics of the acyclovir bioadhesive slow

release carrier

30 The main goal of this pharmacokinetic study was to evaluate the systemic
passage of the acyclovir following the application of the bioadhesive slow release
carrier at the level of the canine fossa (upper gingiva) in healthy volunteers.

Additional goals were to evaluate the loco-regional concentrations of acyclovir in



hours, w th maxi mum concentration values of 387 pg/m and 471 pg/m 30
respectively for the 50 and 100 ng bi oadhesive slow rel ease carriers. This
denonst r aveaoahiab778he bi oadhesi ve sl ow rel ease carri er s pofi/iBle7/prieeent

i nvention permt the |liberation of acyféovi r very quickly (30 mnutes) and
for a long duration of time (36 hours)“at the site of the herpes sinplex
virus-1. These concentrations are nmuch nore higher than the acyclovir

m ni mal ﬂ‘{éhbg eg[vylﬂélﬁr}éérgsreﬁp%. éXV'F‘M %se{vvg?r %9(87/ EﬁéogﬁﬁP eCHUiAA894 QHieR2 28

required I TUuS re respectlvely
17, 000 ( Eoristititesihe efpeasidresile fod allhdipls (sfmplekhanﬂéﬂhong carrier) tines

t th th d
2Urther mor o, Imarder daenasIae ti APRePan YR ql ARG IS BOMEOde M ¢ 5
(area Unggédmﬁsﬁ RR menbf% Wxﬁeﬁhbﬁré{at%q}OS@BFEé}hé@WntH@Fe' ﬁoaahégaeooo

to 216, 0 sal I va e instant ease carrier only provides
an AUC / siviwGreledseocarfieBof ffiegsresentiepentioraahy coimprared o ogal dsimuinistration of he

hi gh | [ h
i m 908G BV eavie sasibte. rbeins Pralidte i hataiRicedtenfi g new
l'ocal ef fjcliRBEVe élgmﬁ@@aéégt%rhéfs i htﬁ%eph%%hlttlﬁvéﬁﬂmﬂsbraéhﬁ it [ddee

acycl ovir bioadhesive slow release carrier of the invention favours a very
early ancbgimlacmmentlaltleaseNeife coepecea | tovihe iminimpal iihikitory eepnogsinatiant e.

cont 11 bRV PR ABVAT TR B Ch a8 2E 2 88 natfon. “singe it is
vel I'1&nown thathet B&) wess rasRirieken REiNti2al haditrsalvonmtpbry arel kegsral e in

15t he viral spread. nple 7. Evaluation of the acyclovir |abial
concent rmqr@,ﬁ;entnc randomlze%crgsgﬂvgggad.qwep@@h@t@n acyclovir is not

detectabl e inyfe LAl pRHINeER 2B RlleABhRS A YRRedbed MRECERIAG Tb

t abl et .
Example 1 were tested, containing either 50 mg or 100 mg of acyclovir.

Plasma, salivary and labial (lip) samples were taken prior to the

15 administration of the treatment, and then regularly at 24 hours, 36 hours and 48

hours after administration. Labial sampling was accomplished by utilizing a

stripping method; i.e., an adhesive disk was used to collect the superficial cell

layers of the lip. To avoid lip contamination with saliva, labial sampling was
performed prior to saliva sampling after the lips were carefully wiped.

20 The acyclovir was then extracted and measured by HPLC. The

quantification limit was set at 10 ng/ml for plasma and saliva samples, and at 6.5

ng/cm? for labial samples.

Example 5: Evaluation of the acyclovir systemic transfer
25 The plasma concentration profiles are presented in Figure 4.
The control tablet corresponding to the orally administered acyclovir exhibits
an immediate-release profile, characterized by a rapid absorption phase, with a
maximum concentration of 254 ng/ml at 1.5 hours. As seen in Figure 4, the control
tablet allows the plasma concentration of acyclovir to remain higher than the
30  minimal inhibitory concentration (MIC) during 14 hours.
To the contrary, the acyclovir bioadhesive slow release carriers of the
present invention exhibit a sustained-release profile with a 6 hour delay in the
absorption of the acyclovir, and a maximum concentration of 45.9 pg/ml at 12

hours. After an increasing absorption phase, mean plasma concentrations remain



To the contrary, when the acyclovir bioadhesive slow release carrier of the
present invention was adm ni stered, the anmount of acyclovir neasured on the
|l i ps reacwedoenewstrati ons as high as 1 ng/m . This stPomgBmoes@nee of
acyclovir on labial sites is maintained during at |east 24h. 25The results
presented herein thus denonstrate that“the carriers according to the

I nvention favour the persistence of very high anmounts of acyclovir on the

lips i.e t ' ' i.Seas This~4 A [ eased
or easur coetite HOuERT 3% b 73, Hartl ot C 8 four Beliol MddiorRily, ¢ C
level , apldsmiaggsTdentiationestt &yckivir isi mow ynaihtaieyd labove thganinimahiahjsory
labialis. 30 WD 2007/110778PCT/ | B2007/ 001662 29 50 rﬁ% f acyglovir,
15% by weraaRntiRien MG ChNontS BeHrul GEeMdhe o igbiRb et Sotne SelAte
aury! - ShiobRhfantiRy Calah@haty oy SiefRbdnih M2 Gidadifeshi TBattEN Goud dbé
prem xing 1n a naer to p¥OVI de the “"initral mx." At the same tine, 0.4
% by 3nei ghitulptady viTing picavallakiliiyevass35db skt forch dbseuhaf ivad twat timeshess

resul ting solution was ded to the injtial m d furth ti d, Th
werted nan i GRBUDher APanGR ety BF S eSaOrcar e e the
gr anul atBi%a%HHbilﬁ? i@7gdanetary mxer or high sear mixer and dried and then

calibrated to 500" pm he resul ting pell ets forned the "primary granul es.”
20% of nucoadRkisiexampje mroyas thiat fensysiemia sansfer ef acysloviemayrascdr RY dhe 10

car bopol, 974 it 15%,h | | g 10 ' 0.
Gt of el IandmRcesqhro R owlag Jit A aREranat oy iR SRENG VBB Bk S & 3h et e
i ngr geli epf By WRdlfolifee FolRAMIEE! tHePsWiRO Wi e Isylied antitiedd nsdlabifizedratyeovif.i nal
bl endi ng" m xture. The final blending m xture was then conpressed using a

tabl et press such as a rotative press to produce the conpressed carriers

according to | Il &??1] | . : :ahout 8 M in
di aneter. TheE8$M§?g#V\%g%ac oggrtﬁ%égggiot%ﬁ%lﬁggﬁééleﬁﬁ?ﬂghcani ne fossa.
The above-descri bed nethod was suitable for the production of conpressed

R AR R UG R TR R T

15 either with the control tablet or with the bioadhesive slow release carrier according
to the present invention. As seen in Figure 5, when the control tablet is
administered, the acyclovir appeared in the saliva around 30 minutes after
administration, with a peak corresponding to a maximal concentration of 112 ng/mi.
The acyclovir saliva concentration remains higher than the minimal inhibitory

20 concentration (MIC) for 4 hours, but decreases quickly after the peak to become
undetectable 10 hours after administration.

To the contrary, the bioadhesive slow release carrier of the present
invention had very high levels of acyclovir saliva concentrations, even after the first
sample taken at 30 minutes after administration. For instance, the saliva

25  concentration of acyclovir was estimated at 6.8 pg/ml after administration of the 50
mg bioadhesive slow release carrier, and at 20 ug/ml after administration of the
100 mg bioadhesive slow release carrier after 30 minutes.
The acyclovir concentrations remained very high during 24 hours to 36
hours, with maximum concentration values of 387 upg/ml and 471 pg/ml
30 respectively for the 50 and 100 mg bioadhesive slow release carriers. This
demonstrated that the bioadhesive slow release carriers of the present invention
permit the liberation of acyclovir very quickly (30 minutes) and for a long duration of
time (36 hours) at the site of the herpes simplex virus-1. These concentrations are

much more higher than the acyclovir minimal inhibitory concentration (MIC)



The adhesion ability of the bioadhesive slow release carrier according to
the exanple 8 was neasured using a texturoneter equi penment. The acyclovir
carrier 250wa®/fibwed on a plastic probe. The probe canePdDiR200T0G16€2

i mmer ged stainless bench, stopped, and #hen came up. Adhesi on
ability was expressed as the "adhesi on?$ or ce” (g), the maxi mum force needed
to separate the tablet, fixed on the probe, fromthe stainless central
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adhesi on-1 asting .of the acycl ovir, 5 bioadhesive slow rel ease carrier
To eval uBtiRimalinhibiteryiconcentration (MKD- bi oadhesi ve sl ow rel ease carri er

according to N d Kﬁ&# b ehti§A b I N on
12 heal thy vorgﬁlf'éél'rerﬁ@%i’ tltllgél ge t gg'ﬁlgpéee{r’rh?llr gfﬁ%gwgpggirﬁégﬁiﬁytg?\%@%grﬂrﬂgr was
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of acyclovir in the saliva, which is at a close proximity to the infection site and
therefore favours considerably its local efficiency.

10 Taken together, these results demonstrate that the acyclovir bioadhesive

slow release carrier of the invention favours a very early and sustained release of
the acyclovir in the virus reservoir site. Furthermore, the very important amounts of
acyclovir in saliva may contribute to limit intra and inter-individual contamination,
since it is well known that the virus reservoir potential of saliva plays a key role in

15 the viral spread.
Example 7: Evaluation of the acyclovir labial concentration

As disclosed in Figure 6, acyclovir is not detectable in the labial samples
20  after administration of the control tablet.

To the contrary, when the acyclovir bioadhesive slow release carrier of the
present invention was administered, the amount of acyclovir measured on the lips
reached concentrations as high as 1 mg/ml. This strong presence of acyclovir on
labial sites is maintained during at least 24h.

25 The results presented herein thus demonstrate that the carriers according to
the invention favour the persistence of very high amounts of acyclovir on the lips
i.e., at the expression site of the disease. This implies an increased pressure
exerted against the HSV-1 virus, especially at the epidermic level, and suggests a
greater efficiency of acyclovir against herpes labialis.

30

Example 8: Preparation of the Bioadhesive Slow Release Carrier with
different bioadhesive polymer



18 Mnimum 6 10 Maxi num 18 24 15These results denonstrate that the carrier
adhesion is conpletely conpatible with a "once-daily" form of

adm ni st raDi2007/1101T7deed, as | ong as the carrier renmi ns aCTuBmoappkéxati on
site, acyclovir is locally released in_close proximty to the ained

I nfection site. Therefore, the acycl ov#t bi oadhesi ve sl ow rel ease carrier
obtained with the nethod disclosed in Exanple 1 now renders possible the

oco-r eqi onal Lo SfEREIeRl 5P b Eiop? BCIRNAING' euRSE S AR R
M C. weidhX afisbeiubd lauryienafaté wate afeihed bindagknas] with 0W toel easiesievs i er

with Fentanyl 25 =~ =~ 2,000 pg of fentanyl citrate, 30% by wei ght
ni cr ocr yBefere pramixing 'GI%b@nﬁﬁﬂg%%odjﬂﬂ/@egm't'@fm%di um lauryl sulfate are

voighed and SAPYGE ASHEONACL.T41 . &y IR Bo RS RoRASTR NP s erder

to provide the "ini y wei ght
pol y\3 nypmyfiedoivatern®he sesliltrspbuletion wakOpdded foettheviaitial mixraed furthdrtstingd.
soluti OnTLg \?v(cja(tjt%g trr(I)ix’}u?ee \i/vrallist 1cﬁaelen nérénﬁ%?ec; ”&éiRS ' aStpthrﬁgCeutical mixer or
granulator such as a planetary mixer or high sear mixer and dried and then
calibrated to 500 ym. The resulting pellets formed the “primary granules.”
20% of mucoadhesive agent (milk concentrate protein or pea protein or
10 carbopol 974 or chitosan), 15% hypromellose, 1% magnesium stearate and 0.4 %
of colloidal silica were weighed and sieved using a 500 pm sieve. These
ingredients were then added to the primary granulation to form the *final blending”
mixture. The final blending mixture was then compressed using a tablet press such
as a rotative press to produce the compressed carriers according to the invention.
15 The size of the tablets was about 8 mm in diameter. The dimension was
chosen to be comfortable in the canine fossa.
The above-described method was suitable for the production of compressed

carrier batches ranging from 2 to 23 kg.

20 Example 9: In vitro evaluation of the adhesion-ability of the acyclovir

bioadhesive slow release carrier

The adhesion ability of the bioadhesive slow release carrier according to the

example 8 was measured using a texturometer equipement. The acyclovir carrier

25 was fixed on a plastic probe. The probe came down to the immerged stainless
bench, stopped, and then came up.

Adhesion ability was expressed as the “adhesion force” (g), the maximum
force needed to separate the tablet, fixed on the probe, from the stainless central
30 parts.

The results of the adhesion force for different mucoadhesive agent are

presented in Figure 7.
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press toc@mf@dgmwtrrwh@ewermapeme@arr| ers according to the |nvent|on. The

sane procedure as above is followed to prepare a 800 pg dose of 10fentanyl.
Exanpl e 12: In vivo evaluation of the adhesion-lasting of the fentanyl

bi oadhesi ve SF%’n{ﬁ%el%?flnqm}&ie%lda‘iiT&g %E%e%h@n?ée%ﬁ#@?tﬁé% yelovip

bi oadhesi ve s
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f ent ay| bicadhexiveuslow relemsel catieon 12 heal thy vol unteers inside t he upper
lip following the sane procedure as in Exanple 8. The results of this
eval uation are set forth in the follow ng Table 2. Table 1- ADHESI ON TI ME
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800 pg ERILLR tHe AYhRbbrf dimd &Ff tRAibfshdHeskA slow release carrier
according to the present invention, this acyclovir carrier was applied on 12 healthy
volunteers inside the upper lip. The presence of the carrier was checked at various
times until 48 hours. The volunteers were checked on a regular basis for the loss
of their carrier just until 24 hours after application. The results of this evaluation are
disclosed in the following Table 1.

Table 1- ADHESION TIME (hours)

50 mg carrier : 100 mg carrier
Median 14 18
Minimum 6 10
Maximum 18 24

These results demonstrate that the carrier adhesion is completely compatible with
a “once-daily” form of administration. Indeed, as long as the carrier remains at the
application site, acyclovir is locally released in close proximity to the aimed
infection site. Therefore, the acyclovir bioadhesive slow release carrier obtained
with the method disclosed in Example 1 now renders possible the “once-daily” local
administration of acyclovir, while achieving efficient loco-regional concentrations of

the active principle with respect to the MIC.

Example 11- Preparation of the bioadhesive slow release carrier with
Fentanyl

2,000 pg of fentanyl citrate, 30% by weight microcrystalline cellulose and 2%
by weight of sodium lauryl sulfate are weighed and sieved using a 0.7 to 2 mm
sieve, before premixing in a blender to provide the “initial mix.”

At the same time, 0.5 % by weight polyvinylpyrrolidone is dissolved in

purified water: The resulting solution is added to the initial mix and further stirred.



M ni mum 17 19 Maxi num 36 38 20 Exanpl e 13- Preparati

Bi oadhesi ve Sl ow Rel ease carrier using th;ne)e active plroi ncit plogsOfZSLQFI oW ng
Exanpl e Iwothe/merme bi oadhesi ve sl ow rel ease carrier ispprapaoediss ng 70
ng acyclovir, 80 pg fentanyl and 5% Py weight pilocarpine. To eval uate the
adhesion of this carrier, the sane ;ﬁrlocedure I s undertaken as in Exanple 8
The resulting adhesion tinme is simlar to that in Exanple 10. WO .
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it is i n _ Scope of "the present 1 nvention be 5limted by the
scope of t he 3bed miikiconcentratansrotaim@0%d hyrjoweliosa Dette snagiesivg; stearate

5 and 0.2% of colloidal silica are weighed and sieved using a 500 ym sieve. These
ingredients are then added to the primary granulation to form the “final blending”
mixture. The final blending mixture is then compressed using a tablet press such
as a rotative press to produce the compressed carriers according to the invention.

The same procedure as above is followed to prepare a 800 pg dose of

10 fentanyl.

Example 12: In vivo evaluation of the adhesion-lasting of the fentanyl

bioadhesive slow release carrier

15 To evaluate the adhesion time of the bioadhesive slow release carrier
according to the present invention, this fentanyl carrier will be applied on 12
healthy volunteers inside the upper lip following the same procedure as in Example
8. The results of this evaluation are set forth in the following Table 2. |
Table 1- ADHESION TIME (hours)

800 ug carrier 2,000 ug carrier
Median 20 24
Minimum 17 19
Maximum 36 38
20
Example 13- Preparation of the Bioadhesive Slow Release carrier using
three active principles
25 Following Example 1, the same bioadhesive slow release carrier is prepared

using 70 mg acyclovir, 80 pg fentanyl and 5% by weight pilocarpine. To evaluate
the adhesion of this carrier, the same procedure is undertaken as in Example 8.

The resulting adhesion time is similar to that in Example 10.



33 What is clained is: 1. A nethod for preparing a nucosa

bi oadhesi ve sl ow rel ease carrier conprising: 5a) granulating a m xture of
at | east woeoo7aabi?se principle with an al kali metal al kykcsaBieat/eqiee bi ndi ng
agent and a dil uent; b) blending%said granul ated m xture with at

| east one bi oadhesi ve polynmer, at |ea 2 one pol ymer that provides a

sustai ned rel ease and at | east one conpression agent; and 10c) conpressing

he bl ended m btained in_b . Th i | ai
(e, 1 encied Ry 5 oA REH, s hogn spset S R ) ARG Gty o &

cal i br atéaBodikfehts, ThRe Mekined asfandivill bppRicite thatwherieus swidificttionsast
one active principle is a hydrosoluble active principle and wherein said at
(east ormuhstifutions, omiasionsndishanges maay be madegwithgut depadingatedy fisg to

any one of cl.ai 1 I ' Lye s nrd e is
an i naol Tispe BefreAbhiingll 3§ oAbt et tERTopB YR i Brocelf N TerRIE |
hydr gsol lirhited B e Btopdof tRecfolimwingctlainmy intlnging @caivalente téreof.ai s 1 to 4,
wherein the binding agent is polyvinyl pyrroiidone. 25 6. The net hod
according to any one of clainms 1 to 5, wherein the at | east one bi oadhesive
pol ymer conprises natural proteins selected fromthe group of natural mlk
proteins, a natural protein fromvegetal origin, carboner, alginate,
chitosan, xant hum gum hydroxypropyl cellul ose, polyvinylal cohot,

car boxymet hyl 30cel | ul ose, hydroxypropyl nethyl cellul ose, hydroxyethyl
cel l ul ose, sodium hyal uronate, acrylic polymers and m xtures thereof,



34 7. The nethod according to any one of clains 1 to 6, wherein
the at | east one sustained release polyner is a cellulose polyner or
a derivative of a cellulose polyner. 58. The nethod according to
claim7, wherein said cellul ose pol yng:é I s hypronel | ose. 9.
The net hod according to any one of clarns Ito 8, wherein said at

| east one active principle is selected from an antiviral, an
antifungal, an anal gesic, an 10apagstBeidetiis:an antal gic, an
anliernetic, a salivation agent, an antiseptic, an anti -
inflammatory, an antibiotic, and m xtures t her eof 10. The

met hod accordi ng; tQ kdtRbdt& prép&ingi A rieesAtbidansdivoslewardsase carrier
principle is associated with a further active principle selected
from an antPVPYSH1$ an 15anti fungal, an anal gesic, an anaesthetic, an
ant al gi c,5 an antd)efahiating & rsaiure/aﬁatdn’asaqmaqﬁvaprimul@ v B @/kak metal
anti-infl ammt a xtures thereof. 11.
A nucosal wg‘é{@ﬂ'@ﬁ \?eq"%c{]n aé‘e%f%@se&@aﬂl er obtai nabl e by the nethod
of claim 1, conpsliderdiggataid gfasutaf@ctewéww@ ghieast Pt bioadli@sip PAWAES ve
system 20 ¢ I 1 ght dididtRBt and? at Qeak® dfeby
wei ght of a%m%zlc?g P&Pmélﬁlgy %sega%kﬁtair%g téoé&g % by wei ght of a
bi ndi ng agerspmaredsion sgerBEW, by vvel ght of at |east one bi oadhesive
pol yner }%ﬂ ect edyfbAPtesBiRg Hcidhdell nidiry bBtaingt Inkb)pr ot ei ns, a natural
protein from veget al origin, carboner, alginate, chitosan, xanthum
gum hydroxypropyl cellul ose, polyvi nyI al cohol , carboxyrnet hyl

cel | ul ose, hydr OX Yipeapathod 3bconghtidipl ciare 1l whersi, sdiig?dﬁnwy.ésﬁyt dried and
cel | ul ose, | um h%(al uroq}at acrylic polyners and m xtures thereof
and 5%to 8 Rsoted BIYHP SBI"HOM east one pol ymer that provides a
sustai ned rel ease of the active principle. 12. The nucosal

bi oadhes?ye sl owy r%eeﬂ%?hcﬁiara&o?ﬁméi?&gfa% nlg HiRrdih &all Al lea§@oM@€Hcmé"

said at [east one active principle 1s selected from an ant v al
antifungal , mincilaas géydiosoluble amtesyinep!p @nd Aeet sAigpEieag pne di e 1§
anti-infl ammg,tlggoyub]ea@mgﬂtl biotic, an antiseptic, an antienetic and
m Xt ures thereof

|[oh

an

4. The method according to any one of claims 1 to 3, wherein said at least
20 one active principle is an insoluble active principle and wherein said at

least one diluent is a hydrosoluble diluent.

5. The method according 1o any one of claims 1 fo 4, wherein the binding
agent is polyvinylpyrrolidone.
25
6. The method according fo any one of claims 1 to 5, wherein the at least
one bioadhesive polymer comprises natural proteins selected from the group of
natural milk proteins, a natural protein from vegetal origin, carbomer, alginate,
chitosan, xanthum gum, hydroxypropyl ceflulose, polyvinylaicohol, carboxymethyl
30 celluiose, hydroxypropyt methyl cellulose, hydroxyethyl cellulose, sodium-
hyaluronate, acrylic polymers and mixtures thereof. ‘



35 13. The nucosal bi oadhesive sl ow rel ease carrier according
to claim1l or claim12, wherein the alkali netal alkylstifate is

sodium | auryl sul fate. 14. The nucosal bi oadhesive sl ow
rel ease carrier according to any one gj} 5clains 11 to 13 wherein the
bi ndi ng agent is polyvinylpyrrolidone: 15. The mucosal

bi oadhesi ve sl ow rel ease carrier according to any one of clains 11 to

14, wherein the at TheasihodRe.FReH xr?ya%frsgﬁmgmre' &ﬁ%mfhéaﬂééé{ra'

proteins in a concentration from 10 to 40%

The nucosal WESHHRBSH (ReasPHRIYMEr @a?s@lle'aw P%ym%taf@rdﬁrw@wp@faﬁymme of
clainms 11 t golimerwherein the at | east one polynmer that provides a
sustai ned rel ease of the at | east one active principle is hydrophilic
and preferably a cellul ose polynmer. 1517. The nucosal bi oadhesive

sl ow rel esase carsi The aetlandacngrding @ ésim YOwhedarr 84l delidlogehbipthasie
polymer is I Qose. 18. The mucosal bi oadhesive sl ow

rel ease carrl r accordl ng to any one of claims 11 to 17, wherein said
at | east one active principle is an antiviral selected 20f r om

acyCl Vi s VAL ACHCTRY kol GBRYHAG Aan) ARG BN { 10 BRNEIGH Ol ot jeast
fanti cl OVI r, foscarnet, bavi ri g uvi ne, amanta IE—’Na

ci dof ovir orongiashyst %'HTCW@ is selected frogn: amiastivieb eaantfingald e shelgesid, ew

rel ease gar rahﬁésﬂ@éh‘éoérdbﬁ'tﬂl_ﬁtcoaﬁ|aﬂ1lé’ﬂmé§ a\efa@%@amam darasﬂtfswcagn bt

acyclovir. osal bi oadhesive slow release carrier
accordi ng td“f@mé“artﬁ".{gaf WE’P%‘? AnsadragPeredlir is present in an anount
from1l0 to 500 ng in said carrier. 21. The nucosal

bi oadh I | 30 wh
cara acycl ovir 1 O prEEaeiRl BT IR O a Bt gt gl e arlre

carrier. principl2 2s aspheiated citha mbh&radhmmmap&l selected| fems anchliviiat ran

accordi ng tqp ﬁﬁ]b{ eﬁ’nﬁ} Qiflafgés‘?d] %@ra]n%negiﬂeh%7rxn \gﬁ%fg% LS tgmﬁlc iegﬁjtr?h%ﬂe

active principle’i's fent ent any rate or and
is present aﬁe@nafhﬂﬁlﬁﬁﬁﬂcoan gy-ndamealorypen $mibiolis antapdures thereof.

11. A mucosal bicadhesive slow release carrier obtainable by the method of

claim 1, comprising at least one acifive principle and an adhesive system

20 comprising 1 to 75 % by weight of a diluent, 2 to 10 % by weight of an alkali metal
alkylsulfate and 0.5 to 5 % by weight of a binding agent and 5 to 80 % by weight of

at least one bioadhesive palymer selected from the group of natural milk proteins,

a nalural protein from vegetal origin, carbomer, alginate, chitosan, xanthum gum,
hydroxypropyl cellulose, polyvinylaleohol, carboxymethyl cellulose, hydroxypropyl

25  methyl cellulose, hydroxyethyl cellulose, sodlum-hyaluronate, acrylic polymers and
mixtures thereof and 5% to 80% by weight of al least one polymer that provides a

sustained release of the aclive principle.

12. The mucosal bloadhesive slow release carrier according to claim 11,
30 wherein said at least one active principle is selected from: an antiviral, an
antifungal, an analgesic, an anaesthetic, an antalgic, an anfi-inflammatory, an

antibiotic, an antiseptic, an antiemetic and mixiures thereof.



36 23. The rnucosal bi oadhesive slow rel ease carrier according
to claim22, wherein said fentanyl or fentanyl citrate or sulfentanyl
and is present in an anmount of from 200 to 1200 pg in said carrier. S
24. The nucosal bi oadhesive slow1releaés carrier according to any one
of clainms 11 to 17, wherein said at st one active principle is an
anti-inflammatory. 26. The nucosal bi oadhesive sl ow

rel ease carrier @@%E%zﬂﬂséi%&édﬂééﬂ@é}@w 'ré@!%@rcﬁwar 5&bfing to clazm 1 of

antl-lnflam’ratorils a cortico € Mmucos bi oadhesi ve
sl ow r el easeARy} n‘é*ﬂef%ébﬁ%imgﬂ%‘ Apputieisspdiemdauid saflele.o 17, wherein
said at | east one active principle is an antifungal sel ect ed fromthe

group of polyene cot i daz nd clotrimzal e,

27. The nucosal E‘?%&%‘é‘io\?@ﬁgﬁ’@g}aﬁ"@ gg‘géee%ﬁerqag[ergg%qlﬁg ﬁbaqy eies one
of clai nss 1kldims 2610 Vtheherein treabicdicgageneis poisvidgwoictdont. | act ose and of
corn starch. 28. The mucosa] bi oadhesive slow rel ease carrier
according to any one of 20 <clains 11 to 17, wherein said at | east
one active pri nciplT@eirgucpgaldnieddresied slphaeleds @oter wecdiding heemesne of

sinplex vir ;{’ﬁﬁﬁ] s 6 MRV) 4, WRKS He! 14284 a&ﬁb&@p%\pcomﬁﬁ%s%:ﬁ TR&l

virus, huma erpes virus 8, avian iInfluenza respiratory
syncitial viRreisins ing saneaptztion dpmi 9o 48 by weisht. cyt orregal ovi rus.

2529. Thejgrucosal bi oadhesive sl ow rel ease carrier according to any
one of clains 11 tq_h28 wherein the at | east one active g]rlnm ple is

associated with H TedeicosglPigashesis slqy reigaseamive BRTEEng & avt ¥ #'r om

an anti vi ralolauraman:t 15, wihgadin thani [@Bﬁlogé@b@meﬂﬂat@jﬂ@.%%m{émedmeiease
an.anti se

t al gi c, '
ot P | ambh e S A ey el B b Pt SBldye pfimer
30. The nucosal bi oadhesive sl ow rel ease carrier according to claim

12, whergin the W‘Hh%erﬁh&c(i)‘sal' ﬁfoéd?%EHE“sfo%PF%éféé"cE%EP?ééaﬁﬁnq;\u&El

concentration of 2 to cosa
bi oadhesi ve “818RiP Fhélcé%%‘;ed%ﬁmeéis eEHElPsty to claim 11 for the
manuf acture of a nedi canent to treat nucosal di seases.

18. The mucosal bicadhesive slow release carrier according to any one of
claims 11 lo 17, wherein said at least one active principle is an antiviral selected
20 from acyclovir, valacyclovir, zidovudine, ganciclovir, penciclovir, Ffamciclovir,

foscarnet, ribavirin, lamiduvine, amantadine, IFNa, cldofovir or rimantadine.

19. The mucosal bicadhesive slow release carmier according to claim 18,
wherein said antiviral is acyclovir,
25
20. The mucosal bioadhesive slow release carrier ‘according to claim 19,

wherein said acyclovir is present in an amournt from 10 to 500 mg in said carrier.

21. The mucosal bioadhesive slow release carrier according to claim 19,

30  wherein said acyclovir is present in an amount from 50 to 100 mg in said carrier.

22. The mucosal bioadhesive slow release carrier according {o any one of
claims 11 1o 17, wherein sald at least one active principle is fentanyl or fentanyl

citrate or sulfentanyt and is present in an amounl of 50 to 1600 g in said carrier.



532, Use according to claim31, wherein the nucosal diseases are
buccal diseases. 33. Use according to claim 32, wherein the buccal
di seases are selected from herpes sinplex conplex 1 (HSV-1), genital
her pes (HSV-2), oral 10 nucositis, or h Candi di asis, oral hairy

| eukopl aki a, oral ulcers, salivary gland di sturbance, altered oral
flora (decreased bacterial flora), taste dysfunction, periodontitis,
xer ostom a, gastrointestinal mucositis causing secondary changes in

oral status incl i an ne and . di et ar ct and
oral pain. 15 At A L i e )
carrier acccomdnengsaicnfenﬂaay!mrié-ntzir@rcsthrdneomarﬁtanw @ne isofregentmedincan@mmt t o

treat her pe%f%rﬁr%@f& 58 rﬁ(sauf %a'?'r%\( 1), genital herpes (ISV-2)
Epst ei n-Barr Vi rUs, hdrman® papi1lona virus, cytonegal ovirus,

variacel ba- Zoster virus, Kaposi's sarcoma due to hunan 20herpes V 8
and genital wartg ﬁ@ern+z%sgluﬂ%hgﬁ% L!!)\IQ r}aeéféer &hprier accordméﬁo

for preparing a micosa esive slow rel ease carri r|S|ng
a) m xi ng atlainsthloddeviareinypaid st ieagtiope actixp prinipie i atant- “ﬁ@t@?ﬁfor}f

al kytsul fate and a 25dil uent; b) welting said m xture
wi th a bindi ng agent; , ) ying and calibrating said
m xture; e fﬂ)’coéﬁhh‘ﬁf’%l‘reﬁ'ﬁﬁ 35’&’ EF*%?FRt‘i?F@T BSC?FB'PW?W%r%ﬂ

granul esp  wherein said antigpfiddhrRatoiyiga 6atighidor i mary granules with at | east
one bi oadhesi ve polymer and 10 at | east one sustained rel ease pol yner
and at | east one conpression agent; and f) conpressing
said m xture in 2§) .The3Bucosal bioRBiBesiehegowredidasd caooadionding © alyaimna @5,

wher ein sai dahs m)f%% PMEre Céah&’% é%'tl Q@n%“@ P cﬁaf@%%oa%ﬂiuHQl%e Fgggve

principle arid erein sal I's an 1 nsolu
di |l uent. from the group of polyene antimycotic, imidazole and clotrimazole.

15
27. The mucosat bioadhesive slow release carrier according to any one of

claims 11 to 26, wherein said carrier is devoid of lactase and of corn starch.

28.The mucosal bicadhesive slow release carrier according io any one of

20 <claims 11 to 17, wherein said ai least one active principle is an anfiviral that is

active for herpes simplex viruses (HSV), varicella zoster virus (VZV), Epstein-Barr

virus, human herpes virus 8, avian influenza, mumps, HIV, respiratory syncitial
virys, influenza, parainfluenza and cytomegalovirus.

25 28.The mucosal bicadhesive slow release carrier according to any one of
claims 11 to 28, wherein the al [east one aclive principle is associated with at feast
two further active principles selected from: an antiviral, an antifungal, an analgesic,
an anaesthetic, an antalgic, an anfiemetic, a salivation agent, an anfiseptic, an anii-
inflammatory, an antibiofic and mixtures thereof.

30

30.The mucosal bioadhesive slow release carrier according to claim 12,
wherein the antisepfic is sodium laurylsulfate in & minimum concenfration of 2 to
10% by weight,



537. The method according to claim35, wherein said at |east one
active principle is an insoluble active principle and wherein said at
| east one diluent is a hydrosol uble dil uent. 38, The

met hod according to any one of clalns 5 to 37, wherein the 10bi nding
agent is polyvinylpyrrolidorte. the met hod according to any one
of clainms 35 to 38, wherein the at Ieast one bi oadhesi ve pol yner
conprises natural proteins selected fromthe group of natural mlk

proteins, natural proteins fromvegetal origin, carboner, 15
al gi nate, chitos3n Uss%@ﬁtmumcgaahblqagbﬁwm@m@éamaﬂ anserding to claim

pol yvi nyl al cohol 1{ B eaniREDM of @GhddiHaRRAs o MAGK RXRAIREhsdEt hy
cel l ul ose, hydroxyethyl cellul ose, sodium hyal bronate, acrylic
pol ymers and m xtures thereof. 40. The net hod according to any

one of clsai ms 3532 WsB%ccvidRg ab Ridm a1 alvhéeRsthe 2D Hitthaddgd Hetfase
polymer is a cell.ul ose polyner or a derivative of a cellulose

pol ymer. 41. Th¥S88Bhod according to clai m 40, wherein said
cel lul ose polyrner is hypronellose. 25 42. The nethod according to

any one of claing, :’1538 gee rér::]jmg%h%r ﬁ-{w %2590‘1?“3@;[ 1hg%%?éag %Q@a?ae%té:% selecled

principle is select om
anal gesi ¢, an anfest herpés simmtexacranled ¢, (Hev- b)ntgeerm@the@esa(i'ﬁ! Rvardlon

agent, ap, anti ser%&o%msa&apégng[dhg;fsl &g‘rﬁ,g cﬁGkOMI’é‘r&éi Biceks alivé‘&%&and

i
m Xt ures ther eof accordin c

wherein the at |d¥Yibapice abwed vl B hegoprasey §3‘§§%@P@? éﬂSt@\ﬁdFﬁ“%*’on

further active p;sérzaaormhg $6hksBinRd éﬁsﬂﬁhie@ﬂhaﬁﬁhhéﬁsm@' ca@mga@becfnuagal
an anal geS| Cc, an anaest an an]

oal fvation agent® aaﬂesaﬂtoraiafa top SR B P AP P SRR | o

and m xt ures t hesreigfain. 44. A nucosal bi oadhesive sl ow

rel ease rrier obtai nabl e by the nethod of claim 35, conprising 10
to 200 of an antiviral agent selected fromthe group of acyclovir,
val acycl ovi r, ga¥fc\seelire mumpsalitidheliveeslon raleasgSagieh peanedighto adims

mi crocrystal | i neycgh lmél rﬁ§rﬁ1fac¥ur& o é%e%?cgaﬁemb%&,t ﬁ’érpé&ghﬂf&lc@h‘\b%k 1
sul phate and 0.5 to % b Sé@'%@ry yrrolidone and 10

40 % by wei ght o@"sé{’T P%%{%‘f“f Q?ﬁféesdﬁgé{@he%q S h‘é‘@?@&@@ﬂ’”far%rﬁﬁt he
group of natural cyfdrhdgaRivPis ivaBacangzaatet Ures Khhereabreamd %ot undd% by

uel gt ofy hypr OTEL L 050 HA002 a1 Almbh 3SRl g, o oW el ease

35. A method for preparing a mucosal bioadhesive slow release carrier
camprising;

a) mixing at least one sactive principle with an alkali metal alkylsuffate and a
25 diluent;

b) wetting said mixture with a binding agent;

¢) drying and calibrating said mixiure;

d} granulating said mixture to form primary granules;

¢) blending said primary granules with at least one bioadhesive polymer and
30 atleast one sustained release polymer and at least one compression ageni; and

f} compressing said mixture in e).



wherein said antiviral is acyclovir. 46. The mucosal bi oadhesive sl ow
rel ease carrier according to claim45, wherein said acyclovir is
present in an anmount from 10 to 500 ng in said carrier. 15 47.
The nucosaf bi oadhesive sl ow rel ease égrri er according to claim 45,
wherein said acyclovir is present in anount from50 to 100 ng in

sai d_ carrier. _ 48. The mucosal bi oadhesi ve sl ow rel ease
carrier according tT‘Pleq’ﬂé/thQ@%c&;rdlg@@d Bl 3§5wﬁ&eﬂl7sald"/9@re%'stnor%ah&we
carrier is devoid of |actose and corn starch.

nucosa; bi odtiRERE Rz SYBRFTEleaclve @E{PQ'FP’%P”%&’B@'P’(HH Sr'i’fjj @‘deaé‘h?“%ﬁ'@eﬁtf‘s
clai ms 45 t andSolpleetigém. t he at | east one active principle is
associated with at feast two further active principles selected from
an antiviral, an antifungal, an anal gesic, 25an anaesthetic, an
antal gi c,5 an ant37mieircethad siatdriiag ito olaibg@6] wheminasdid s&pasiconeaciat i -
inflammtory, an r%gi)le% 94 n%ola&g aggl\fé HF\& e angﬁlﬁgrfefns id at | as?g)riec}ﬂlﬁ AOf
the nucosal ~bi oal hesive s ow rele Firer raccordl ngpto clarm44
for the manuf actigﬁélmrbstdubfedilmhent to treat mucosa] di seases. 30
51. Use according to claimb50, wherein the nucosal diseases are
buccal diseases. 40 52. Use according to claimb51, wherein the
buccal di seases & effgematpdporprging theanyednes pinflpiaie @%rﬁﬁpl%xwhe@ﬂs‘lﬁel)
geni tal perpes (anggenprs%|m99§}dhg(§w oral Candidiasis, oral hairy
| eukopl aki a, oral ulcers, salivary gland disturbance, altered oral
flora (decreased bacteri aI flora), taste dysfunction, 5 periodontis,
xer FSt om a, gaslt:sgé'rrntaer@u}dlmlccdrumgai iﬂy&ané@ﬂ&hlﬁg %e@emdﬁreyelmtmarag@sai n
ora statusmcum nfl anmat i on i nt gst and
oral pain. 53. Ve &ph acf)mﬂnelgdﬁg'sr?l %T' o%e (gf%aefﬁ)s At Per
according to cl adfrmatural m!!k protems nalural proteins from vegetal origin, carbomer

15 alginate, chitosan, xanthum gum, hydroxypropyl cellulose, polyvinylalcohol,

carboxymethyl cellulose, hydroxypropyl methyl cellulose, hydroxyethyl

cellulose, sodium-hyaltronate, acrylic polymers and mixtures thereof.

40. The method according to any one of claims 35 1o 39, wherein the at leasl
20 one sustained release polymer is a cellulose polymer or a derivative of a

cellulose polymer.

41. The method according to c¢laim 40, wherein said cellulose polymer is
hypromellose.

25
42. The method according to any one of claims 35 {o 41, wherein said at
teast one active principle is selected from: an antiviral, an antifungal, an
analgesic, an anaesthetic, an antalgic, an antiemetic, a salivation agent, an
antiseptic, an anti-inflarmmatory, an antibiotlc, and mixtures thereof.

30

43, The method according to claim 42, wherein the at least one active
principle is associated with a further aclive principle selected from: an antiviral;, an
anfifungal, an analgesic, an anaegthelic, an antalgic, an antiemefic, a salivation

agent, an antiseptfc, an ant-inflammaltory, an antibiotic and mixtures thereof.



10 45 for the manufacture of a nedicanent to treat herpes sinplex
conplex 1 (HSV-1), genital herpes (-1SV-2), varicella zoster virus
(VzZV), Epstein-Barr virus, human herpes virus 8, avian influenza,
munps, HI'V, respiratory synciti al virga, i nfluenza, parainfluenza and
cyt onegal ovi rus.

44 A mucosal bioadhesive slow release carrier abtainable by the method of
glaim 35, comprising 10 to 200 mg of an antiviral agent selected from the group of
acyclovir, valacyclovir, gancyclovir and zidovudine, 1 1o 76 % by weight of

Ln

micracrystalline cellulose, 2 to 10 % by weight of sodium laury! suiphaie and 0.5 to
5 % by weight of polyvinylpyrrolidone and 10 to 40 % by weight of at least one
bioadhesive polymer sefected from the group of natural milk profeins and mixtures
thereof and 10% to 40% by weight of hypromelfose.

10 45, The mucosal bicadhesive slow release carier aceording to claim 43,
wherein said anfiviral is acyclovir,

46. The mucosal bioadhesive slow release camier according fo claim 45,
wherein said acyclovir is present in an amount from 10 to 500 mg in sald carmler.
15
47. The mucosal bicadhesive slow release carrier according to claim 485,

wherein said acyclovir is present in an amount from 50 lo 100 mg in said carmier.

48. The mucosal bicadhesive slow release carrer according to any one of

20 clalms 45 to 47, wherein said carrier is devoid of lactose and of com siarch.

49. The mucosal bicadhesive slow release carfier according to any ona of
claims 45 to 48, wherein the at [east one active principle is associaled with at least
two further active principles selected from: an antiviral, an anfifungal, an analgesic,

25  an anaesthetic, an anfalgic, an antiemnefic, a salivalion agent, an antisepfic, an anti-

inflammatory, an antibiotic and mixtures thereof.

50. Use of the mucosal bipadhesive slow release carmrier according o claim

44 for the manufacture of a medicament 1o freat mucosal diseases.

10
[

51. Use according o ¢laim 50, wherein the mucosal diseases are buccal
diseases.



10

40

52. Use according fo claim 51, wherein the buccal diseases are selected
from: herpes simplex cormplex 1 (HSV-1), genital herpes (H8V-2), oral
mucosilis, oral Candidiasis, oral hairy leukoplakia, oral ulcers, salivary gland
disturbance, altered oral flora (decreased bacterial flora), taste dysfunction,
periodontis, xeroslomia, gastrointestinal mucosilis causing secondary
changes in oral status including inflammation, hygiene and dietary intact and
oral pain.

53. Use of the mucosal bioadhesive slow release carrier according to ¢laim
45 for the manufacture of a medicament to treat herpes simplex complex 1
{HSV-1), genital herpes (HSV-2), varicella zoster virus (VZV), Epstein-Barr
virus, human herpes virus 8, avian influsnza, mumps, HIV, respiratory

syncitlal virus, influenza, parainfluenza and cytomegalovirus.
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