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TREATING PERIODONTAL DISEASES FIELD OF THE INVENTION The

W?)resent invention relates to oral systems and implants useful in the
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reatment of dental diseases, more specifically periodontal dideh Lk

BACKGROUND OF THE INVENTION The teeth are principally supported

by the alveolar processes of the maxilla and mandible. Collagen fibers

course between and insert into the cementum and alveolar bone to hold

the teeth in place. The supporting structures of the teeth including the

cementurn, the periodontal membrane, the bone of the alveolar process,

and the gums form the periodontiumn. The ability to chew normally with

ONESYSWENEANDUBRRTCE FORMREATING PERIGDORENeISOAtES.

Many diseases affect the health of the periodontium and may lead to a

loss of alveolar bone and the loosening of teeth. The gingival attachment

to the tooth may move apically while the gingiva seemingly remains in

place or becomes enlarged. This results in a loose sleeve of diseased

glnglva lying against the tooth. The space between this gingiva and the
Fpeiriscrlitetin prekelrThewtimate result of pocket formation, bone loss

and tooth mobility is the loss or teeth. Periodontal diseases are a very

comm%o@%%&"ﬁﬁé@ﬂn@ia&ea icopsEreitersstnhimplatieencful in the
tr 9&4%1? o{? I\ﬁ?srég. gtlosn an%'s he e@al?on?alué’%ec}f foth loss in

people over 35 years o aige Periodon a ease can dé&fitied as an

infection and inflammation of the gingiva or gums that may cause, in
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The mildest cases are clinically
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and mandible. Collagen fibers course between and insert into the cementum and

alveolar bone to hold the teeth in place. The supporting structures of the teeth
including the cementum, the periodontal membrane, the bone of the alveolar
process, and the gums form the periodontium. The ability to chew normally with
one’s own teeth depends in part upon the health of the periodontium.

Many diseases affect the health of the periodontium and may lead to a loss
of alveolar bone and the loosening of teeth. The gingival attachment to the tooth
may move apically while the gingiva seemingly remains in place or becomes
enlarged. This results in a loose sleeve of diseased gingiva lying against the tooth.
The épace between this gingiva and the tooth is called a pocker. The ultimate
result of pocket formation, bone loss and tooth mobility is the loss of teeth.

Periodontal diseases are a very common occurrence affecting, at a
conservative estimate, between 70%-90% of the world population and is the
major cause of tooth loss in people over 35 years of age. Periodontal disease can
be defined as an infection and inflammation of the gingiva or gums that may
cause, In severe stages, to loss of the bone that support the teeth. There are
varying levels of severity of the disease. The mildest cases are clinically termed

gingivitis, while the more severe cases are clinically known as periodontitis.



Gingivitis is an inflammation of the gingiva (or gums) that can be
associated with poor oral hygiene and/or the hormonal state of the

wB3ligDislkis believed that gingivitis, if untreated, will developuiRiOy 2004000252
periodontitis. Periodontitis is a bacterial disease that affects the gum

tissue, the tooth and the bone that surrounds the tooth. Dental
professionals classify the periodontiti"s?mTo five levels or "types", starting
om.yge] that. includes inflammation of the gum tissue with the presence
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bone loss. The oral cavity is essentially an aerobic environment, which is
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crevicular fluid". The growth of microorganisms within this
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I e , etal,J. Periodontol. 36:177 (1965); Slots, Scan. J. Dent. .
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treatment of the disease is.djrected toward controlling this growth. As the
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igggroenvironment becomes more anaerobic and the flow of gingival

crevice fluid increases. A review of periodontal disease, and the methods
for its tre& MR kAt b FRReat T 8B EssRI MY OmREBa i pplidatisniietd by
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Eds.), CRC Press, Inc.; Boca Raton, FL
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(1977); Axelsson, P., et al, J. Clin. Periodon. 5:133-151 (1978). Hence, the
treatment of the disease is directed toward controlling this growth.

As the periodontal disease becomes more eétablished, the periodontal
microenvironment becomes more anaerobic and the flow of gingival crevice fluid
increases. A review of periodontal disease, and the methods for its treatment, is
provided by Goodson J.M. (In: Medical Applications of Controlled Release, Vol.
II, Applications Evaluation (Langer, R.S., et al., Eds.), CRC Press, Inc., Boca
Raton, FL (1984), pp.115-138. The increased flow of gingival crevice fluid,
which accompanies periodontal disease, has the effect of diluting and removing
therapeutic agents placed within the periodontal crevice.

Efforts to ﬁeat periodontal disease by agents, e.g. antibacterial agents,
provided to the oral cavity are generally ineffective, because the periodontal
pocket is substantially inaccessible. On the other hand, systemic administration of
antibiotics has only variable success in treating periodontal disease (Genco, R.J .
J. Periodontol. 52:545 (1981).



pocket is substantially inaccessible. On the other hand, systemic
administration of antibiotics has only variable success in treating

wHehindrmal disease (Genco, R.J., J. Periodontol. 52:545 (19330« \Wids/e00252
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chlorhexidine and quaternary ammoniym salts in the form of mouth rinses
have proved to be successful in preventing periodontal disease (Loe et

al., J. Periodont. Res. 5:78 (1970). These agents, however, are unable to
affect %‘%&%W?M%ﬁ%%ﬂ%ﬁ%&%ﬂﬁﬁ%%ﬁ&ﬁ@mﬂm salts
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ompositions which are capable of being inserted into the periodontal
FECAT REPof Lt LS S ENBIAP AGhcRaG e AREHed beriodontal
ddexgloped. For example, Goodson J. M. (US Patents No. 4764377 and

No. 4892736) discloses the incorporation of tetracycline into non -

degradd6idpsiy Mt vigied R BacHIepIsel apBterrn&taitls dirg been
m@@aﬁﬁcm%@aﬁﬁ'@t&cﬁm@ﬁ@eceﬁ{mﬂe@tampwgaﬁmﬁ%hgﬂyﬁﬁ; B%thod has
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severélaldysldthedelistfiohgeh acostibd remmypeditibifse ehich are capable of
being inserted into the periodontal cavity and of slowly releasing an antimicrobial
agent have been developed. For example, Goodson J. M. (US Patents No.
4764377 and No. 4892736) discloses the incorporation of tetracycline into non —
degradable polymeric fibers which can be wrapped around the tooth and release
the antibiotic into the periodontal cavity for several days. The fibers needed to be
fastened in place with an adhesive and to be removed at the end of the treatment
period.

Dunn, R. L. (US Patent No. 5702716) describes the incorporation of
doxycycline into a gel that solidifies in the periodontal pocket. The antibiotic
drug is released over several days. The solidified gel must be removed at the end
of the treatment.

Degradable polymers and copolymers which have been substantially
investigated as potential implant compositions include poly(lactic acid),
poly(glycolic acid, poly(lactic acid)-poly(glycolic acid) copolymer), polyamides
and copolymers of polyamides and polyesters. However, the biodegradation of
some of these polymers and copolymers may require three to five months, which
is undesirable in the case of dental therapy.

Suzuki, Y., et. al., (US Patent No. 4,569,837) discloses the use of water-



of the treatment. Degradable polymers and copolymers which have been
substantially investigated as potential implant compositions include

wBayflagtie-acid), poly(glycolic acid, poly(lactic acid)-poly(glyg i I'i‘%glmoozsz
copolymer), polyamides and copolymers of polyamides and polyesters.

However, the biodegradation of some of these polymers and copolymers

may require three to five months, whiétr is undesirable in the case of

dental therapy. Suzuki, Y., et. al., (US Patent No. 4,569,837) discloses the
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pharmaceuticals or biologicals, while in the case of treating a periodontal
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@%arti%ularly efficacious in imparting anti-inflammatory benefits.
s reof, . . . .
arious studies have been carried out on bone formation using non-

steroifiad antivipiioimnstdescibes EUoA Dhaswageits afftcing RoARIucing the
b%‘?e%gq aﬂ%,d of the periodontal pocket and in reducing pocket depth.
Furthermore, none of the above mentioned formulations are particularly
efficacious in imparting anti-inflammatory benefits.

Various studies have been carried out on bone formation using non-
steroidal anti-inflammatory drugs (N SAIB). as agents affecting bone growth and
bone structure. Florbiprofen (FBP) is an example of an effective NSAID which
also exhibits analgesic and anti-pyretic activity. Wechter, W. J. (EP 137668 B1)
suggests the use of FBP for the inhibition or prevention of alveolar bone loss or
resorption.

Jeffcoat et al (J. Perio. Res. 23:381-385, 1988) were the first investigators
who demonstrated the clinical effects of FBP on the progression of periodontal
disease. As evidenced by standardized radiography and reduced
radiopharmaceutical uptake, treatment with FBP (100 mg/day) for two months
increased bone metabolism. A study for 24 months using FBP by Williams et al
(J. Dental Res. 70:463,1991) found that the FBP-treated patient group showed
redution in bone loss.

A topical pharmaceutical composition for the treatment of epidermal and

muco-epidermal tissues, and designed for immediate release in said tissues, was



bone structure. Flurbiprofen (FBP) is an example of an effective NSAID
which also exhibits analgesic and anti-pyretic activity. Wechter, W. J. (EP

WO12096/884873) suggests the use of FBP for the inhibition or prexamticneees2s:
alveolar bone loss or resorption. Jeffcoat et al (J. Perio. Res. 23:381-385, .
1988) were the first investigators whe demonstrated the clinical effects of
FBP on the progression of periodontal disease. As evidenced by
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mediate release in said tissues, was WO 2004/084873

o) ABBRRSIBL 04§ ribed by Embro W. | (WO 95/04520). The
composition includes ehlorhexid ne and at least one non steroidal
anti-inflammatory agent as the active ingredients. These active
ingredients are incorporated into a gel, cream, solution or rinse and are

applied-topical i E?d%( al and muco-epidermal inflammation,
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treatment in an acute phase of a disease, long term or chronic treatment

ach S dBP YiRS vBRHisebAe fRodrsabissioin atade el wakainciudes  acute
traHENERINE HCRUNEURINERS o disease, long term or chronic freatment in order

to prevent disease progression or recurrence as well as preventive treatment given

to subject, e.g. subject who may have some predisposition to develop a disease, in
order to prevent disease occmrence in the first place. In the context of the
invention it relates to preventing the occurrence of, preventing the devéloprnent
of, or preventing the worsening of diseases of the oral cavity such as periodontal
diseases, or for the purposes of ameliorating such condition in such patient, sither
human or animal. Unless otherwise stated, the term is not limited to any particular
length of time, to any therapeutic regimc or to any particular dose.



to subject, e.g. subject who may have some predisposition to develop a
disease, in order to prevent disease occurrence in the first place. In the
context of the invention it relates to preventing the occurrence of,
. preventing the development of, or preyenting the worsening of diseases
of the oral cavity such as periodontal” diseases, or for the purposes of
amel‘i)%[}ating such condition in such patient, either human or animal.
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the inyention.. As mentioned above, a deyice for the sustained delivery of
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of the present invention that the device of U.S. Pat. No. 5,023.082 is’
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hg&[io %rgal cgcket and is capable of treating periodontal diseases, where

GE R GrggFetease is desired. The pocket might be a natural one, may

be caused.by a disease state, or may.be opened intentionally as part of

the oL RO St féﬁ;,:%a%a R SR AU MR, the disclosed
dglives i§eEReniRg? siiingaihdierangihgt into suehipaite thapladtmios tito a
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imé)rgsbsed, nolded, or cut; not firm in resisting. )
caused by a qisease state, or may be opened mtentionally as part of the treatment

{e.g. through surgery). Upon its impiantation, the disclosed device is

softenjﬁg, swelling and changing into a soft paste that adheres 1o the pocket. One

of the benefits of this chari;g:e is the high surface arez for reaction concerning the

active ingredients. The term “soft” is meant to describe the state of a material of

easily vielding to pressure, easily impressed, molded. or cut: not firm in resisting,
malleabie, eiastic and/or formiess.

The device of the present disclosure comprises both a hydrophilic and a

hvdrophobic drug and a biodegradable or bioerodible pharmaceuticalty
‘acceptable polymer which provides sustained delivery of at least one of the drugs.
 Preferabiy, the device may also comprise at least one of a crosslinking agen:, a
plasticizing agent a weting agent, a suspending agent, a surfactant and 2
dispersing agent. The polymer, preferably water soluble protein, is compatibie
with a high percentage of alcohol, a water/alcohol solvent, a hydrophobic NSAID

soiubie m aicohol, a hydrophilic water soluble antibacterial agent. a crosslinking

=,
=

agent that renders the protein insoluble upon compietion of the crosslinking

reaction, a plasticizing agent such as giveerin and surface active agents and / or



malleable, elastic and/or formless. The device of the present disclosure
comprises both a hydrophilic and a hydrophobic drug and a biodegradable
WO 300488485 dlible pharmaceutically acceptable polymer which povidesoes/e02s2
sustained delivery of at least one of the drugs. Preferably. the device may
also comprise at least one of a c_rpgsl_ipking agent” a plasticizing agent a
wetting agent, a suspending agent, a surfactant and a dispersing agent.

The mer, preferably water soluble protein, is compatible with a high
Wat%&l%%ﬁ‘i’é&’e%% ohol, a water/alcohol solvent, a hydrophobic NSAID
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crosslinking agent that renders the protein insgluble upon completion of
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water repelling agents. More specifically, disclosed herein is an oral
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ase of said active agents mentioned in items (i) and (iii) above from
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Preferably, the system may further comprise a plasticizing agent and at

- Jeast one of 2 wetting agent, suspending agent, surfactant and dispersing agent.

Accordingly, in one aspect, there is provided an oral delivery device for the treatment of
periodontal disease, said device being in a solid unit dosage form for administration to a patient,
comprising: (i) a biodegradable or bioerodible pharmaceutically acceptable polymer; (i) a
therapeutically effective amount of at least one antibacterial agent; (iii) a therapeutically effective
amount of at ieast one anti-inflammatory agent, the relative weight ratio between the antibacterial

agent and the anti-inflammatory agent ranging from about 7:1 to about 1:5; and (iv) a surfaciant,



least one of a wetting agent, suspending agent, surfactant and dispersing
agent. Accordingly, in one aspect, there is provided an oral delivery
device for the treatment of periodontal disease, said device being in a
solid unit dosage form for admlnlstral;}on to a patient, comprising: (i) a
biodegradable or bioerodible pharmacButically acceptable polymer; (ii) a
therapeutically effective amount of at least one antibacterial agent; (iii) a
therapeutically effective amount of at least one anti-inflammatory agent,
the relative weight ratio between the antibacterial agent and the
anti-inflammatory agent ranging from apout 7:1 to about 1:5; and (iv) a
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consequently, disappear. In fact, the polymer is one capa
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such as heat, humldlty ressure, radiation, and the same. he extent of
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between the E)Iastlc:lzmg agent and the polymer is from about 1:10 to
about L1he polymer is preferably present at 4 concentration of from about 20% to
about 70% and the plasticizing agent is present at a concentration of from about 1%

to about 15%. In addition, the weight ratio between the bioactive agents and the



1:2. Upon crosslinldng, a water-soluble polymer becomes insoluble in
water but undergoes biodem-adation or bioerosion, thus imparting to the
WORNBHthe invention the capability to release the active agER{E.206/000252
sustained manner. When the device is placed in the periodontal pocket, it

is softening and swelling, thereby adhering to the periodontal pocket.
iviore particulars the device degrades in the oral environment such that it

thav Lemo [0, e_cavity~or the_pocket.jn which.it has,
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1 eleases the anti- inflammatory agent over a period of at least 48 hours,
~and the antibacterial agent over a period of at least 72 hours, during

whichThes ystaelalRiRges Bl a50B1aMaBIakr B diale R uble in water but
embodiment, the ErQSent disclosure provides a combined
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treatment of "periodontal diseases or upon periodontal surgery for aiding
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s Specifically, t esent invention provides.a solid.oral delivery. . .
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PO FSR/?’ GEell > P ut 2 to about 7.5% crosslinking agent,
betwegn about O.p 10 ut-15% nop-ianic syrfacta d.between about
5to about 15% %Iastig%%r. in a}ntothe?%%] do%?fﬁf_:e t%%%e%p}isent disclosure
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periodontal pocket of a patient and comprising at
over a period of at least 72 hours, during which the system changes into a soft
material.

In a preferred embodiment, the present disclosure provides a combined
fiurbiprofen/chlorohexidine di-gluconate oral delivery system, that forms a
biodegradable solid unit dosage form which may be emploved in the treatment of
periodontal diseases or upon periodontal surgery for aiding the healing process
and has the release properiies described above. More specifically, the present
mvention provides a soiid oral delivery system for periodontal treatment, the
device comprising on a weight basis between about 5 to about 25% flurbiprofen,
between about 15 to about 35% chlorhexidine di-gluconate, between about 30 1o
about 50% hydrolyzed gelatin, between about 2 to about 7.5% crosslinking agent,
between about 0.5 to about 15% non-ionic surfactant and between about 5 to
about 15% plasticizer.

In another embodiment, the present disclosure provides an oral delivery system
for the treatment of periodontal diseases, the system being in a solid unit dosage
form for administration to the periodontal pocket of a patient and comprising at

least two layers, each of which having a matrix comprising a water-soiuble poiymer



least two layers, each of which having a matrix comprising a water-soluble

polymer WO 2004/084873 PC /1L.2004/000252 _9 crosslinked to yield a
woweltensassluble polymer and an active ingredient In one of S@@'ﬁ'ﬁﬁ%oomz

two layers the active agent is an anti-bacterial agent and in another layer

of said at least two layers the active agent is an anti(r) tory agent In a

preferred embodiment of this aspett;’the antibacterial agent is

chlorheX|d|ne di- gluconate and the anti-inflammatory agent is flurbiprofen.
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In another aspect, there is provided the use oft (i) a biodegradable or bioerodible
pharmaceutically acceptable polymer; (ii) a therapeutically effective amount of at least one
antibacterial agent; (iii) a therapeutically effective amount of at least one anti-inflammatory
agent, the relative weight ratio between the antibacterial agent and the anti-inflammatory agent
ranging from about 7:1 to about 1:5; (iv) a surfactant; for the preparation of a pharmaceutical
composition for use in the treatment of dental conditions. Further disclosed herein is a method of
treating periodontal disease by placing the device herein described into a periodontal pocket or
implanting the device in an oral pocket or gap before and/or after periodontal surgery, such that
the device releases the drugs that are effective in reducing the pocket depth or in aiding the |

healing process after periodontal surgery.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in |
practice, some preferred embodiments will now be described, by way of non- :
Iimiting example only, with reference to the accompanying drawings, in which; |

Fig. I schematically shows a flow chart for the preparation of a bi-layer
device.

Fig. 2 schematically shows a flow chart for the preparation of a tri-layer |
fim.




BRIEF DESCRIPTION OF TAE DRAWINGS In order to understand the
invention and to see how it may be carried out in practice, some preferred

[ ts will now be described, by way of non- limiting \ple on|
stv?@?gfqelrkgﬁce to the accompanying drawings, in which: Fig.gi@krfw?mﬁ4)&%252

schematically shows a flow chart for the preparation of a bi-layer device.
Fig. 2 schematically shows a flow eh&it-for the preparation of a tri-layer
film. WO 2004/084873 PCT/IL2004/000252 -10 Fig. 3 schematically

showsgrflawW EhathiRiaAle sensaiwaiianréatise pepatitioforagrecursor
device of the invention (termed "Chip plus"). Fig, shqﬁ/s ;;Bgraph that
coptipiradenehsRara e FelERbAT &@F@?ﬁ#e@hﬁg Bb/(Probing
PocketDepth) egn evigs of thgsdpveniien gecmad deiip phibidtion,
that cqgﬂrlf%éinés csﬁ?égm%éx%dirélggdp%luconate éﬁr:;d flurbi roggn and ;qgtevlce
(tdetmenitReribghBl Dhatfsohiam sFermbci niderE idinsta R cHiadsihet the
active ingredient. kg5 shows.the;in-vi ile ofCHGRRETEBPand
b e i SR s e
infiiitpeieasentefie dbE HGred Thijpphis)ahdt Feraiipryprbledyeidine

solution. Fig. 7 sPows Itle.in vigg release profile of CHG from several
bAERROBRTE R I S LRY 1BEFT ﬁﬁ%‘in buffer tris+10% AcN. Fig. 8 shows

the in ¥ifg0 telersesPiRil0f FBRdemesprefitbafcbEE pRaMFRIumIrEingival
buffer‘tris+IO%‘AcN. DETAILED DESCRIPTION OF THE INVENTION
Tersoeal wellvidyimanich by Rlessrad &tiRtBition may be in the form of

Fig. 6 shows the in vitro release profile of CHG from Chip plus and
Periochip in protease solution.
Fig. 7 shows the in vitro release profile of CHG from several batches of
Chip plus and Periochip in buffer tris+10% AcN.
Fig. 8 shows the in vitro release profile of FBP from several batches of Chip
plus in buffer tris+10% AcN. :

DETAILED DESCRIPTION OF THE INVENTION

“The oral delivery device of the present invention may be in the form of
films, pellets, granules, or any other convenient shape for the task at hand.
Typically, the device is a film formed through the solidification of liquid,
precursor solutions. When dried to produce the solid devices (i.e. implants) of the
present invention, they may be used as inserts to oral cavities. Most preferably,
the implants are in the form of a film and may be used as an insert into
periodontal pockets, or as an implant before and/or after periodontal surgery for
improving/enhancing/aiding the healing process and allowing the sustained drug
delivery at the desired location. The term “film™ as used in the present invention
denotes a thin sheet or strip of flexible material comprising the system of the
invention.

Examples of pharmaceutically acceptable polymers that may be used in



films, pellets, granules, or any other convenient shape for the task at
hand. Typically, the device is a film formed through the solidification of
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odixtrlyaddhgskitin bbihg wibunuist class that may be derived from milk, serum,
or from vegetable sources, with gelatin and hydrolyzed gelatin being the most
preferable. Byco ™ (a trademark of Croda Colloids, Ltd.) have been found to be
the most preferred proteins for use in the device of the present invention.

Proteins tend to be water-soluble. In a water-soluble form the protein is
less useful for sustained release of a drug. It is therefore desirable to rendet the
protein insoluble while maintaining its ability to biodegrade through proteases in
the body. This insolubilization of the protein may be achieved by making
insoluble salts of the protein, insoluble complexes of the protein or most
preferably by crosslinking the protein. Since proteins in general contain lysine
and arginine residues carrying amino reactive groups and serine, threonine and
tyrosine carrying hydroxyl side chains, one preferable and well accepted method
of crosslinking proteins is with aldehydes or dialdehydes. Formaldehyde and
more preferably glutaraldehyde are well known in the art in methods of
crosslinking proteins.

Tn addition to chemical crosslinking agents, physical means capable of
producing crosslinking in proteins may be employed. Examples of such physical

means are heat, humidity, pressure or radiation.



preferable. BycoTm (a trademark of Croda Colloids, Ltd.) have been found
to be the most preferred proteins for use in the device of the present
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protein Is less useful for sustained release of a drug. It is theréfore
desirable to render the protein insoluble while maintaining its ability to
biodegrade through proteases in the b?edy. This insolubilization of the
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protein can be designed to degrade  over a convenient ;tijmedsl%an, most
Fsrederaily BeRveRIFEL O BITROGRHNS BQYsvater soluble drugs info such a

system. When all the components are dissolved in a solution, the mixture of the
components upon solidification is considerably more intimate and the control of
the drug delivery from the crosslinked protein is much enhanced.

Many drugs that are not soluble to any extent in aqueous solutions are
soluble in alcohol solutions. Alcohols which are compatible with the aqueous
solutions of the proteins are preferably ethanol, isopropanol and n-propanol, with
ethanol being the most preferable. Proteins of low molecular weight and a
relatively high proportion of hydrophobic side groups do not precipitate from
aqueous solution when a certain proportion of alcohol is added. A preferable
protein with regards to this property is hydrolyzed gelatin with an average
molecular weight less than 20,000 and most preferably less than 13,000 but
higher than 1000. This protein is stable in solutions that contain over 50%
ethanol, allowing the incorporation of water insoluble drugs that are soluble in
alcohol. When using the hydrolyzed gelatin as the matrix for drug delivery and
using glutaraldshyde as the crosslinking agent, it was found that the preferred
ethanol to water ratios are between 1.2 and 2.5,

A solid device for insertion into a body crevice needs to be rigid enough to



The incorporation of the drugs in the delivery system must be uniform so
as to keep tight control over the dosing level. If one chooses crosslinked

_protej ause of its delivery, degradation, and non toxic by-product
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more intimate and the control of the drug delivery from the crosslinked
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preferred amount of plasticizer is between 1 and 15% and most preferably
hetween 4 and 10%. Further plastic properties of the crosslinked protein are
determined by the moisture content of the composition.

The device of the invention may also contain at least one of a wetting
agent, solubilizing agent suspending agent, surfactant, .and dispersing agent, or a
combination thereof, in addition to the piasticizer.

Examples of suitable wetling agents include, but are not limited to, '
poloxamer, polyoxyethylene ethers, polyoxyethylene sorbitan fatty acid esters
(polysorbates), polyoxymethylene stearate, sodium lauryl sulfate, sorbitan fatty
acid esters, benzallconium chloride, polyethoxylated castor oil, docusate sodium.

Examples of suitable suspending agents include but are not limited to,
alginic acid, bentonite, carbomer, carboxymethylceliulose,
carboxymethylcellulose calcium, hydroxyethyleellulose, hydroxypropyl cellulose,
microcrystalline cellulose, colloidal silicon dioxide, dextrin, gelatin, guar gum,
xanthan gum, kaolin, magnesium aluminum silicate, maltitol, medium chain
triglycerides, methylcellulose, polyoxyethylene sorbitan fatty acid esters
(polysorbates), povidone (PVP), propylene glycol alginate, sodium alginate,



mixture of such agents is added. The type and the amount of the
plasticizer will control the flexibility of the composition. Examples of

' sticizers include but are not limited to phthalates such as
ngi?r&ig%@l%%thalate, dibutyl phthalate, diethyl phthalate: dibu&‘#@e’%%fggft%]?zsz

triethyl citrate, tributyl citrate, acetylated monoglyceride, acetyl tributyl
citrate, triacetin, benzyl benzoate, glybbl-derivatives such as glycerol,
polyethylene glycols, propylene glycol butyl and/or glycol esters of fatty
sABids @@e&mieg@gp&lﬁd eleta@nich.castor oil, corn oil, camphor and
and sugar alcohols such as sorbitol. Preferred flasticizersge orb{té(t)l
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of the invention and thus into the devices described herein. The requirements are
that the drug is soluble in alcohol so that it is compatible with the precursor
solution. According to the present invention, more than one pharmacological
agent is incorporated into the device. The agents may be of the same therapeutic
category (e.g. two or more anti-inflammatory drugs, or two or more anti-bacterial
drugs) or of different therapeutic categories (e.g. one or more anti-bacterial drug
and one or more anti-fungal drug, or one or more anti-inflammatory drug and one
or more anti-neoplastic drug, or one or more anti-bacterial drug and one or more
anti-inflammatory drug). The amount of drugs to be incorporated info the
composition depends on the intended therapeutic use and can be determined by
one skilled in the art. The drugs can be present in the composition from 1 to 70%
(w/w) most preferably between 15 and 60% (w/w).
Suitable drugs which can be administered using the device of the present
invention include the following groups:
- anti-inflammatory agents, including steroidal anti-inflammatory agents

such as dexamethasone, budesonide, beclomethasone, and hydrocortisone; and



-14 sorbitan fatty acid esters, and tragacanth. When preparing the device
of the invention, it may be advantageous to include surface active agents,

W r%&mﬁy_jgon-ionic surfactants, in order to enhance the solubilization of

. . PCT/TL2004/000252
e components and to stabilize the solutions. The surface active agent :

may be present in amounts that vary from 0 to about 20% of the delivery
device. Examples of suitable surfactaits-include but are not limited to,
anionic surfactants such as polysorbate 90 (Tween 80), anionic
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foncomopdesn M R %&W@@sﬁf@n depends on the intended therapeutic

e IR R et i
tHbRRite@bthwlimvention will include an anti-inflammatory agent together with
an antibacterial agent. An example of a preferred combination includes
flurbiprofen and chlorhexidine di-gluconate.

The above mentioned components are mixed in a suitable solvent in any
ratio which is capable of producing a liquid composition, which forms, upon
drying, a sustained-release composition. The components may be mixed as
liquids or as solids to be dissolved in a suitable solvent. Suitable solvents include
water, ethanol and water-ethanol mixtures.

The device of the present invention is prepared in solid form by pouring
the liquid composition into molds which may then be dried, thus forming the
implant of the present invention. It is preferable to use a protein concentration
range which results in the formation of a liquid composition having acceptable
pourability, and which is capable of releasing the active agents upon its drying
into the solid, sustained-release form.

The particular form into which the composition is cast will depend upon
its intended use. Thus, for example, if the implant is designed to be used in the
treatment of periodontal (or other dental) disease by insertion into the periodontal

cavity, then the implant will preferably be cast into a film or film-like sheet.



Suitable drugs which can be administered using the device of the present
invention include the following groups: - anti-inflammatory agents,
' ' eroidal anti-inflammatory agents such as dexamethasone
Wﬁl%%%ﬁgr%ﬁ?é, beclomethasone, and hydrocortisone; and WO %B/M‘ﬁg[%)? 52
- PCT/IL2004{000252 -15 non-steroidal anti-inflammatory agents (NSAIDS)
such as carprofen, diclofenac, fenbufén;-fenclozic acid, fenoprofen,
flufenamic acid, flurbiprofen, ibuprofen, indomethacin, ienoprofen,
Irketdprafte beldnaroddcirioxeppefemtin petodeinanaic ramilict e faeainpiermeldntal or
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invention is prepared in"solid form by pouring
mm, a width of about 3.8-4.5 mm and a thickness of about 0.35-0.55 mm.

The implants of the present invention may be individually produced or
may be obtained (i.e., cut, ground, etc.) from a larger material (i.e., a block, or
film-like sheet). _

In addition to its use in the treatment of periodontal discase, the device of
present invention may be used in a variety of alternative dental applications. For
example, it may be used in the treatment and/or prevention of pericoronitis, to
assist with root canal sterilization, to facilitate the healing of gums after tooth
extraction and to ftreat or prévent the problem of "dry socket" or to prevent
infection incident to tooth implants.

A further preferred usage of the delivery device is as an adjunct treatment
to periodontal surgery where it is inserted into the periodontal pockets both
before and after the periodontal surgery.

The invention will now be further described with reference to the

following non-limiting examples,



the liquid composition into molds which may then be dried, thus forming
the implant of the present invention. It is preferable to use a protein
0 ration range which results in the formation of a liquid composition
W ai\;)i%r%a %‘?(%)ptable pourability, and which is capable of releadin 04/000252
active agents upon its drying into the solid, sustained-release form. The
particular form into which the compesifion is cast will depend upon its
intended use. Thus, for example, if the implant is designed to be used in
EXangpameent of periodontal (or other dental) disease by insertion into the
periodontal cavity, then the implant will preferably be cast into a film or
film-like sheet. WO 2004/084873 PCT/1L2004/000252 -16 In order to be
inserted into a patient's periodontal pocket to treat periodontal or other
disease, the implant should preferably be a film having a thickness which
Ergwgpkeffom 0.01-1.0 millimeters, and preferably having a thickness of

betwagn, §;2.a8d,0-8-millimelshs.diRRT A bedprertedvisidhe pesiedgniphred
pockg‘ﬁ{lét i%ag%efelgble that the implfemt shape be oval, and/or torpedo9 P

aqterdinglat) abel/Soltowingepmitkoui s Wi aHee it dr e memaRictely
AIANAVACRENINGRR0 S ARSI CAIRKRACKR! ALME, then the
e to use implants f

ecipiént patient, it 1S prefera having a width o

sdletiveenflif mikitielers (ahdareteinlithheolein srossimiingagsnt €3A), the

preferable tg emplay implants having a length,of between 3-10 , .
SOlIE G0, i a e e SDED GbIG) TG Alnia gbicgy of the
finebyRe R RHlmetetsatypicalty, andedp|@aichl therpveatiowassadded after
length of about 5 imn, a width of about 3.8-4.5 mm and a thickness of

compleiolys Bsseliving The iBRNts BRthe Diesdtifentiah Raysd out by a

#Q%WMM%%WR@“M BE RIS Satieid, DHRURGHIRIGIEamaEs were
arger material (i.e., a block, or film-like sheet). ]
then poured into a leveled mold to obtain a solid film after drying at 22°C for 48

houwrs.

Table 1
Formulation No.|500-3 1500-4 [500-5  [500-8  [500-16
Ingredients ar.
BYCOE " 500 [50.0 |25.0 25.0 22.5
GLYCERIN 5.0 5.0 5.0 5.0 2.5
GA(25%)"” 2.0 3.0 2.0 4.0 4.0
TWEEN 80 150 (100 |50 5.0 5.0
CHG(20%)" 11250 [125.0 63.5 63.5 62.5
FBPY 100 [10.0 2.5 2.5 2.5
P.WY 430 |52.0 130.5 28.5 91.0
ETHANOL 400 1350  [15.0 15.0 10.0
TOTAL 200.0 [290.0 [1485 |148.5  |200.0
GA/BYCO(%) 1.0 1.5 2.0 4.0 4.4

(1) BRYCO E- type of hydrolyzed gelatin

(2) GA (25%)- 25% agueous solution of glutaraldehyde

(3) CHG(20%)-20% aqueous solution of chlorhexidine di-gluconate
(4) FBP-Flurbiprofen
(5) P.W.- pure water




In addition to its use in the treatment of periodontal disease, the device of
present invention may be used in a variety of alternative dental
%pﬂﬂg%tr%r,}g For example, it may be used in the treatment and/o
prévention 'of pericoronitis, to assist with root canal sterrllzat%(rrT/f&Z{’(W 000252
facilitate the healing of gums after tooth extraction and to treat or prevent
the problem of "dry socket" or to preygnt infection incident to tooth
implants A further preferred usage of the delivery device is as an adjunct
C%n t to periodontal surgery where it is inserted into the periodontal

ol Peleceapd altepinRAodaetatsuraety. Thesiovpréionedibs in

now & further escrrbed with reference to the foIIowrng non Irmrtrng

Exerahp remmptzaamm@aam poTfi Boeartdzod FBE. Eeiippiptcre mixed
Enampie,| The C mRgsHions in Table 1 below were

toggilsy {05%&? é;{ﬁwef ’T%‘ﬁ{)ﬁng pro%édure: the hydrolyzed gelatin
was completely dlssolved in chlorhexidine di-gluconate (CHG) solution in

water, then the solution of the plagtibiect (glycerin) in ethanol, the
crosslinking agent (GA), the solution of the surfactant (Tween 80) in

ethaansgansmsewltion of the flurbigrofen (FBPY in ethanoWerkadded.
Eachycompepgnt was added after cofgpletely dissolvingghe former one.
The r}g@;@@\ﬁas carried out by a mecpangeal stirrer at 5002RPM, at room
temrﬁﬁﬁﬁ/Jrre uquru precursors wewothen poured inta g leveled mold
to ok f-fitm-aftet ulylllg at 22 t\of r4s - nours. | Bﬁj@l
Formulatior-Ne-500-3-600-4-566=5 5( =81500-16 635

CHG(20%) .

FBP 2.5 5.0

Pure water 28.5 41.0

ETHANOL 15.0 12.5

[TOTAL 148.5 158.5

Example 3

The liquid precursor compositions showed in Table 3 were prepared in a
manner similar to that described in Example 1.Triethyl citrate was used as

plasticizer instead of glycerin.



Ingredients gr. BYCO E 50.0 50.0 25.0 25.0 22.5 GLYCERIN 5.05.05.0

5.0 2.5 GA(25%) 2.03.02.04.04.0 TWEEN80150100505050
W§H@@9%? 125.0 125.0 63.5 63.5 62.5 FBP- 1001002525C25

2053°0°30.5 28.5 91.0 ETHANOL 40.0 35.0 15.0 15.0 10.5 “F’B’fﬁ\%"“’"m

290.0 290.0 148.5 148.5 200.0 GABYCO(%) 1.01.52.04.04.4 (1)

BYCO E- type of hydrolyzed gelatin-(2} GA (25%)- 25% aqueous solution

of glutaraldehyde (3) CHG(20%)-20% aqueous solution of chlorhexidine

di-gluconate (4) FBP-Flurbiprofenxbpie 3V.- pure water WO 2004/084873

PCT/1L2004/000252 -18-

Rl didieIRAHT precursor compositions

listed in Table 2 were prepafgdiadiBntsXampie.1, except that the solutions

of Tween 80 and FBP in et

the liquid precursor. Table Zf

grf GB~'COE25.0225A

Giygre mixed q§ogether before adding to

E-). utation

VAN Wl I a

Q.50 -9 500-10 try,Zredient-

AW T 0

TWEEN 380

5.0

Example 4

CHG(20%)

62.5

rBP

5.0

P.W

30.5

ETHANOL

15.0

TOTAL

142.5

GA/BYCO(%)

2.2

T.E.C-triethyl citrate

The liguid precursor compositions showed in Table 4 below were prepared

according to the following procedure:

Hydrolyzed gelatin was dissolved in pure water using a mechanical stirrer

(500 rpm) at room temperature. After complete dissolution, all the remaining

components were added to the hydrolyzed gelatin solution.Each component was

added after complete dissolving the former one. The crosslinking agent was

added in two distinct portions. The liquid precursors were then poured into a

leveled mold to obtain a solid film after drying at 22+C for 48 hours.

Table 4
Formulation |500-17 500-18
Ingredients
BYCOE 22.5 22.5
GLYCERIN |2.5 2.5
GA(25%) 4.0 4.0
TWEEN 80 |5.0 5.0
CHG(20%) |62.5 62.5
FBP 2.5 2.5
P.W 21.0 91.0
ETHANOL [10.0 10.0
TOTAL 200.0 200.0




TWEEN 80 10.0 10.0 CHG(20%) 63.5 63.5 FBP 2.55.0 Pure water 28.5
41.0 ETHANOL 15.012.5 TOTAL 148.5 158.5 Example 3 The liquid

wh' e S0k ympositipns showed in Table 3 were prepared in anner
similar to that described in Example 1.Triethyl citrate was usgg g?gmoomc}ﬂz:sz

plasticizer instead of glycerin. WO 2004/084873 PCT/IL2004/000252 -19-
Table 3 Formulation 555-7 Ingredien®¥gr. BYCO E 22.5 T.E.C 4.5
GA(25%) 2.0 TWWWEEN 80 5.0 CHG(20%) 62.5 FBP 5.0 P.W 30.5
ETHANOL 15.0 TOTAL 142.5 GA/BYCO(%) 2.2 T.E.C-triethyl citrate

Ekxaippiesd

The liquid precursor compositions showed in Table 5 were prepared. In all
formulations tannic acid was used as the crosslinking agent instead of GA. The
preparation process was the same as that described in Example 4. Whereas in the
liquid precursor of 500-34 tannic acid was added in a powder form, the solutions
of tannic acid in pure water were used in both liquid precursor compositions of

500-35 and 500-38.

Table 5
Formulation 500-34 | 500-35 | 500-38
Ingredients
BYCOE 4.5 4.5 3.6
Glycerin 0.5 0.5 0.3
Tannic Acid 0.3 2.0 0.5
Tween 80 1.0 0.5 0.7
CHG{20%) 2.5 12.5 13.0
FBP 1.5 1.5
P.W 13.5 23.5 10.8
ETHANOL 2 6
TOTAL 258 51.0 28.9
TA/BYCO(%) 0.1 0.4 0.1

Example 6

The purpose of this experiment was to check the effect of a hydrophobic
polymeric component, namely Eudragit L-100-55, in the formulation as an
appropriate phase for FBP which is a hydrophobic active agent. The liquid
precursor composition showed in Table 6 was used to form the drug delivery
solid implants of 500-42. The preparation process was the same as that described
for Example 4. An ethanolic solution of Eudragit L-100-55 which included also

Tween 80 and FBP was prepared prior to addition to the liquid precursor.



The liquid precursor compositions showed in Table 4 below were
prepared according to the following procedure: Hydrolyzed gelatin was
waissRivgkin pure water using a mechanical stirrer (500 rpm)‘,etryﬂ%a 4000252
temperature. After complete dissolution, all the remaining components
were added to the hydrolyzed gelatin solution. Each component was
added after complete dissolving the fokmer one. The crosslinking agent
was added in two distinct portions. The liquid precursors were then
poured into a leveled mold to obtdiakdedplid film after drying at 22=C for
48 hours. Table 4 Formulation 500-17 500-18 Ingredients BYCO E 22.5
22.5 GLYCERIN 2.5 2.5F@Asatatps.0 4.0590vEEN 80 5.0 5.0
CHG(20%) 62.5 62.5 FBR@:&M2:8iP.W 91.0 91.0 [ETHANOL 10.0 10.0
TOTAL 200.0 200.0 WOR8@4/H084873 PCT4lD2004/000252 -20- Example
5 The liquid precursor C(Fggggggggﬂng@geg.m Taljle 5 were prepared. In
all formulations tannic a@%\(\@/%sed as the erosslinking agent instead of
GA. The preparation pruemcgﬁl{%bne sare ag Mgt described in Example

4. Whereas in the liquid prfUrsor of-500-34 g acid was added in a
powder form, the solutio el -

TWEEN 80 2.0

ETHANOL 12.0
PW 22.8
TOTAL 74.0

GA/BYCO(%) |104.2

Example 7

The liquid precursor compositions showed in Table 7 were prepared and
used to form the drug delivery solid implants of 500-47 to 500-33. The
preparation process was the same as that _described for Example 4. In this

éxample the hydrolyzed gelatin was dissolved in a mixture of water and ethanol.

Table 7

Formulation [500-47 |500-48 1500-49 {500-50 }500-51 500-52 1500-53
Ingredients gr gr gr gr gr gr gr
BYCO E 5 5 2.5 2.5 3 3 3
GLYCERIN |1 1 0.5 0.5 0.4 0.8 0.8
GA(25%) 1 2 13 1.3 1.6 1.8 1.8
TWEEN SO |1.6 1.6 0 0.7 0.3 0 0.3
CHG(20%) 20 20 12.5 12.5 12.5 13 13.5
FBP 2.4 2.4 2 1.5 1.5 1.6 1.7
P.W 46.5 48 244 24.4 30.4 54 29.7
ETHANOL 12.5 10.5 11.25 [9.25 9.5 9.5 9.5
TOTAL 90 90.5 54.45 |52.65 |58.2 83.7 60.3
GA/BYCO S 10 13 i3 13 15 15 .




of tannic acid in pure water were used in both liquid precursor
compositions of 500-35 and 500-38. Table 5 Formulation 500-34 500-35
= redients  BYCOE 4.54.5 3.6 Glycerin 0.5 -

W 2&%%@%%% 0.32.00.5 Tween 80 1.0 0.50.7 CHG(20%) 23’55}%%%’34{6“02”

FBP 1.51.5P.W 13.5 23.5 10.8 ETHANOL, 26 TOTAL 25.8 51.0 28.9

TA/BYCO(%) 0.1 0.4 0.1 Example-62%e purpose of this experiment was

to check the effect of a hydrophobic polymeric component, namely
Ekagiplgitsl-100-55, in the formulation as an appropriate phase for FBP

which js a hydrophobic active agent. The, liqui e r ositi

Chow b e RS GEce T e T Hele o Mg e and
S04 Zothaty eRatation eI oS R ins thets ain 0ds dhalHesoripedhifon process

Example 4. An ethanolic solution_of Euciragitﬁ%%& S whi h%ﬁcl edgal.f.%. \
webvEEnserrand FEP YA BhiPe FEHOPE Zudhich o el pratardsr 1ne
(MUBPO0HOBARIIRIGT 2004000252 BL- babibGEaNUlation 5001420 of

chlorhexidine digluconate.

Table §
Formulation [500-67
Ingredients or
Byco E 3.2
GLYCERIN 0.5
GA(25%) 0.8
TWEEN 80 (0.1
CHXHcl 2.5
FBP 1.5
P.W 10.8
ETHANOL [9.2
TOTAL 28.6
GA/BYCO  16.25

Example 9
The effect of GA/hydrolyzed gelatin ratio was determined by preparing the

liquid precursor compositions shown in Table 9.



ingrrediento BYC EE 6.0 EudragitL100-55 2.0 GA(25%) 1.2 CHG(20%)
25.0 FBP 3.0 TW,WEEN 80 2.0 ETHANOL 12.0 P.W 22.8 ITOTAL
YCO(%) 104.2 Example 7 The liquid precursor c |
Wéég%% able 7 were prepared and used to form the drugg gJI;?l?\%r%J SO
implants of 500-47 to 500-53. The preparation process was the same as
that described for Example 4. In this 28xample the hydrolyzed gelatin was
dissolved in a mixture of water and ethanol. Table 7 Formulation 500-47

2\2

500-48 500-49 500-50 500-51 500raB1e@0-53 Ingredients gr gr gr gr gr gr
9r BYCOEB G aulstoa 3 06k GRIRINGY 300.54.5 (56@.850.8| GA(25%)
121313 Qsé@&n&nﬁ:ﬁ EN80}L,6 1.6 30.7 0.3 0,63 CHG(20%) 20
20 12.5 12 532515 135 FBP 2 ZA 2515 16 153 P-W 4.5 48
244244 J&'L—i}tER]lN U—if\NOL 6285—10-?&{1 25791 429595 9.5

GA(25%) 1.8 2.2 2.8 2.4

TWEEN 80 0.2 0.2 0.2 0.2

CHG(20%) |24.2 233 |23.3 23.3

FBP 2.7 2.6 2.6 2.6

P.W 18.4 19.5 |17.2 19.5

ETHANOL |[8.8 9.6 8.2 12.1

TOTAL 62.7 63.6 (61.3 66.2

GA/BYCO |7.89 10.19 (13.46 11.32

Example 10: Bilayer film: A lamination film forming process

A bi-layer laminated film forming pi"ocess has been provided where each
layer contains either CHG or FBP. The formulations of both layers are shown in
Table 10. The liquid precursor composition of each layer was prepared according
to the scheme in Fig. 1. The liquid precursor of layer I was first poured into a
leveled mold to obtain a solid film after drying at 22-C for 48 hours. Then the
liquid precursor II was poured onto the solid film of the layer I to obtain a bi-

layer laminated solid film after additional drying at 22-C for 48 hours.



TOTAL 90 90.5 54.45 52.65 59.2 83.7 60.3 GA/BYCO 51013131315
15 WO 2004/084873 PCT/IL2004/000252 -22- Example 8 The liquid

w r§0%|ﬂ(§i%,%omposition showed in Table 8 was prepared andP%sed t(())

orm

for
e drug delivery solid implants of 500-67. The preparation progé%s2 Wag 2

the same as that described for Example 4. In this Example the

chlorhexidine (CFIX) dihydrochlorideé2das used as the antibacterial agent
instead of chlorhexidine digluconate. Table 8 Formulation 500-67
Ingredients gr Byco E 3.2 GLYCERIN 0.5 GA(25%) 0.8 TWEEN 80 0.1
CHXHcl 2.5 FBP 1.5 P.W 10.8 ETHANOL 9.2 TOTAL 28.6 GABYCO
6.25 Example 9 The effect of GA/hygppdyzed gelatin ratio was determined

by preparing the liquid precursor compositions shown in Table 9. WO
2004/084873 PCT/IL2004/000252

Formulation | 500-94-1 | 500-94-11 | 500-95-1 | 500-95-11| 500-96-1 | 500-96-II
Ingredienis

'ﬁ's%co B 2.4 1.2 2.4 1.2 2.4 1.2
GLYCERIN | 0.36 0.18 0.36 0.18 0.36 0.18
GA(25%) 1.3 0.6 1.3 0.6 1.3 0
TWEEN 80 | 1 0.15 0 0.15 0 0.15
CHG(20%) | 15 0 15 0 i3 0
FBP 0 1.7 0 1.7 0 1.7
PW 20.2 24.9 20.2 24.9 20.2 24.9
ETANOL 0 0 0 0 0 0
TOTAL 40,26 28.73 39.26 28.73 39.26 28.13
GA/BYCO | 13.54 12.50 13.54 12.50 13.54 0.00




-23- Table 9 Formulation 500 -72 500-73 500-74 500-75 Ingredients gr gr
grgr BYCOMb5.75.45.25.3 GLYCERIN 0.90.80.8 0.8 GA(25%) 1.8
Wééﬁ@%ﬁ“ TWEEN 80 0.2 0.2 0.2 0.2 CHG(20%) 24.2 23.3 23.3 23.3
378 2.6 2.6 P.W 18.4 19.5 17.2 1.5 ETHANOL 8.9 674674144252
TOTAL 62.7 63.6 61.3 66.2 GA/BYCO 7.89 10.19 13.46 11.32 Example
10: Bilayer film: A lamination film fornZifig- process A bi-layer laminated film
forming process has been provided where each layer contains either
CHG or FBP. The formulations of both layers are shown in Table 10. The
liquid precursor composition of each layer was prepared according to the
%ﬁﬁlﬁ%iﬁ Fig. 1. The liquid precursor of layer | was first poured into a

leveleg mald 1o eltain,aokiehfilm,altas dintesat ik Gdar Aghasssd Wissre the

the liquid precursor Il was poured onto the solid film of the layer | to
oulsralnyatsi{layer bandalaresdiy srntaneCiHdinshalcas ihg derusdiytagdayer

Nours. W&,2004/0348 A0 e ief 5rbRRIS OO AHEBIRHE Dy
s Do 0 Dl ueHe B EoEE s T pr R R o LA ayers
was the same. The formulations of all layers are shown in Table 11. The

E

preparation process of the laminated film of layer I and II was performed as
described in Scheme 1. The layer I was then laminated onto solid film of bi-
layer (I and If) on the side of the layer II, by pouring the liquid precursor of layer
111 and subsequently drying at 22+C for 48 hours. The entire process is described

in Fig. 2.

Table 11: Three layered filin

Formulation 500-109-11500-109-I1 {500-109-I11
Ingredients gr ar gr
BYCOE 1 | 1
GLYCERIN 0.15 (.15 0.15
GA(25%) 0.32 0.32 0.32
TWEEN 80 0 0.1 0
CHG(20%) 2.74 7.4 2.74
FBP 0 1.44 0
P.W 14.76 8 14.76
ETHANOL 0 5.2 {0
TOTAL 18.97 24.61 18.97
GA/BYCO 8.00 8.00 8.00




BYCOE24122412241.2 GLYCERIN 0.360.18 0.36 0.18 0.36 0.18
GA(25%) 1.30.6 1.30.6 130 TWEEN 801 0.1500.1500.15

wGHG(20%).150150150 FBP01.701.701.7 P.W 20.2 %é:}%té%l%ééﬂ?sz

20.224.9 ETANOLOOOOOO TOTAL 40.26 28.73 39.26 2

28.13 GA/BYCO 13.54 12.50 13.54 12.50 13.54 0.00 WO 2004/084873

PCT/1L2004/000252 -25- Exsample 12 tri-layer laminated film forming

process has been developed where the outer layers (layer | and layer II)
Esemapie CHSowiedeusnredidnneams®siayer contains FBP. The

preparation process of the liquid processor of the outer layers was the

same.l he formulations of all lavers ar owp jn_Tahle 11 The
prep‘:jllrﬁa ?oﬂrB%{g:‘é’élé’s? 0 ?i?g am §tn§d%h m of ayg?ei §1r?dg ﬂjcvljsgs%%e&rfg?ranlg% up fo
2Kg sleseiibedlh-Sebemeidn Phecksserid vasiddemiamifidied ento solid film

orecU U258, 2 CabSUIUReS Lyt S B AP HG rreni-gad he
SNt PReGassdsPasclbeth IGHgeAn Telledd:d hreeiryerethimas continued

Formulation 500-109-1500-109-11 500-109-]1I Ingredients é;r rgr. BYCO
for 15 ming Chterehrrgline glg@uganpte solution-20% was added and mixing was

continued for 15 min. Glutaraldehyde sclution 10% was added and the solution
was mixed for 15 min.

Flurbiprofen in an alcoholic solubilizer mixture was added and the mixing
of the resulting mixture was continued for further 15 min. The formulations of
the precursors are shown in Tables 12T and 1211 for the scale up to 2Kg and 6Kg

respectively. The preparation process of the precursor solution is shown in Fig, 3.

Table 121; scale-up to 2 kg

Formulation

W(g) W(%)
BYCO 180.0 9.2
|Glycerin 27.0 1.4
GA (25%) _ 56.0 29

Tween 80 5.0 0.3
CHGQ0%) 765.0 39.0
FBP 85.0 4.3
EtOH 309.0 15.8
H,O 533.0 27.2

TOTAL - 11960.0 |100.0

GA/BYCO  10.078 0.078
glycerin/Byco |0.150 0.150




GA(25%) 0.32 0.32 0.32 TWEEN 800 0.1 0 CHG(20%) 2.74 7.4 2.74
FBP 01440 P.W 14.76 914.76 ETHANOL 05.20 TOTAL 18.97 24.61

wé8054/BYCO 8.00 8.00 8.00 WO 2004/084873 PCT/ILZ%%Q]?%]%E?/%UOZSZ

-26- Example 12: Scaled up production process The production

()

implant device of the invention was scaled up to 2Kg and 6Kg. The
production process was carried outag foflows: Hydrolyzed gelatin was
dissolved in an aqueous/alcohol solvent and the solution was mixed for
45min. Glycerin was added and the mixing was continued for 15 min.

Chlorohexidine diglucbate Sollitigraboup wadkdutedid mixing was

eCrit:ui_ aAcu JUL .~

added and the solutior

in an alcoholic solubili;

resulting mixture was

the precursors are sha

and 6Kg respectively.

is shown in Fig. 3. Ta
BYCO 180.0 9.2 Glyc

ar 15 min_GilutUl ¢ lutar Ihydp solution 10% ; .'as

W opalatien, "was mixed for 15/min. Flurbiprofen

rer mixture was laddégt andWH&an|xing of the

BEtn0ed for furh&r. 05 mihi4The formulations of

wnidables 1287a0d 12]j14or the scale up to 2Kg

GRepreRRration Beess oighe gﬁr_ecursor solution

L =cae-up o2 Kg kpsmutation W(g) W(%)

FEO0%)”  |2040.0 [35.7

FBP 2300 4.0

EtOH 940.0 14,7

H,O 1785.0 133.0

TOTAL 5720.0 [100.0

GA/BYCO 0.078 10.078

glycerin/Byco [0.171  |0.171




GA (25%) 56.0 2.9 Tween 80 5.0 0.3 CHG(20%) 765.0 39.0 FBP 85.0
4.3 EtOH 309.0 15.8 H20 533.0 27.2 TOTAL 1960.0 100.0 GA/BYCO

ng[%é %é)?ﬁ glycerinByco 0.150 0.150 WO 2004/084873 PO/ 2004/000252
/i 8 4/000252 -27 Table 12 II: Scale up to about 6 Kg SHALHALAHS

w(gr) W(%) BYCO 480.0 8.4 Glycerin 82.0 1.4 GA (25%) 150.0 2.6
Tureen 80 13.0 0.2 CHG(20%) 2046.8835.7 FBP 230.0 4.0 EtOH 940.0
14.7 H20 1785.0 33.0 TOTAL 5720.0 100.0 GA/BYCO 0.078 0.078

glycerin/Byco 0.171 0.171 WO 2004/084873 PCT/1FL2004/000252 -28-
Example 13: In-Vivo efficacy trial

The efficacy of the device of the invention was indicated by probing
pocket depths (PPD) for all teeth using a standard 15mm, North Carolina
periodontal probe. The pocket depth was recorded before and after inserting the
device and the % change (reduction) was calculated. At the target sites scaling
and root planing was followed by placement of a FBP/CHG implant of the
invention, consisting of 2.5 mg of chlorthexidine di-gluconate and 1.5 mg
flurbiprofen formulated in a biodegradable cross-linked fish gelatin matrix. The
probing pocket depth (mm) and reduction in pocket depth upon the treatment (%)
are shown in Table 13.

A comparison test was carried out between the efficacy of the device of
the present invention, termed hereinafier Chip Plus, and comprising 2.5 mg of
chlorhexidine digluconate and 1.5 mg flurbiprofen and that of a device containing
onlyv 2.5 mg chlorhexidine digluconate, termed hereinafter PerioChip and
prepared according to the procedure described in US 5,023,082. The results are
demonstrated in Fig. 4. The data show that a significant reduction in pocket depth
is obtained upon using Chip Plus than PerioChip during a comparable period of
treatment. In fact it was not clinically necessary to use Chip Plus over 3 months
of treatment, while the pockets that received PerioChip, remained >5 mm in

depth after 3 and 6 months of treatment.

Exampie 14: The in vivo release profile

The objective of this experiment was to determine the release profile of
both CHG and FBP in periodontal pocket in-vivo. The Chip Plus was inserted
into a periodontal pocket of 5 mm or more in 5 volunteers (12 pockets). The
gingival cervicular fluid (GCF) was colleeted by inserting Periopaer Gingival
collection Strips (HARCO Company Inc.} into the pocket for a predetennined
time interval. The GCF sampling was carried out prior to Chip insertion for a

zero time sample and at one hour, 24 hours, 2 days, 3 days, 6 days, 8 days, and 10



Example 13: In-Vivo efficacy trial The efficacy of the device of the
invention was indicated by probing pocket depths (PPD) for all teeth
' dard 15num, North Carolina periodontal probe. d@fe] _
ngp h@?/?jg]ecorded before and after inserting the device anITt /'egg)g&%mzﬂ
change (reduction) was calculated. At the target sites scaling and root
planing was followed by placementbf2§ FBP/CHG implant of the
invention, consisting of 2.5 mg of chlorhexidine di-gluconate and 1.5 mg
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treatmen comparison test was carried ou
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prepared according to the_ procedure described in US 5,023,082. The
COBYifSare baENTSHsthadd ¥ Rt dndvithard Jighmthi for CHG

rdRAUCHNR PRk ShACthe ITaRRIBEIPRNHONG:fAR BIBIAEPRP as well as
PerloChlg during a comparable period of treatment. In fact it was not

Clficsmy i topsedcHmPNlisso vee shovontins Toblrekdmadt Figife
the pockets that received PerioChip, remained >5 mmn in depth after 3
and 6 months of treatment. Example 14: The in -vivo release profile The

cectve of s CHRLAISAIP SISO [gesgproe ! ot

Crcan ot perfatontarpoCKeT A=Y 0, nserted
—rﬁiﬁ’(—h!a-?(%' Irff é’qlé*.ﬁ‘ac' et-of-5-if-o dﬁf@?‘hfﬁ S ORIBERFS 12 petckets).
T, CECLRRI, ol S SCP)Was B, o oL P BEHg ariopaer

Cirj"i‘v'a! cc!!';%gg“. StHpSs (!—'j'\P\CO Com\ﬁé% e JHrte-tre-becket for a

prgéeterr .ipeu Jﬁﬁ.e irterva.{ig. he-GCR-sampling-v prior to

2 482 72 125
144 127.1 96 30
192 103 168 7
240 69.4




zero time sample and at one hour, 24 hours, 2 days, 3 days, 6 days, 8
days, and 10 WO 2004/084873 PCT/1L2004/000252 -29 days. The paper
Btggﬁ’yyﬁﬁs%serted into the pocket for thirty seconds. The VOIW% m(z; {}%&) 0252
In the paper strip was measured using a Periotron 6000 (Siemans

Company Inc.) The Periotron 6000 was calibrated prior to and during trial.
The concentration of both FBP as welltis CHG was determined by
extraction from the paper strip and determination in an HPLC analysis
déablspbtt Brehing mieketrd anth frmisombdwasbretienréléasppofiteasinent
Chip Plus and PerioChip for CM@&hrélbiisd’hes been drawn. The results of
the In vivo release of both FBP_as well as CHG (for both PerioChip and

PaiiptPIls) are| shdwekan deattie 14 dhwtiRigdamtiabld’e8kendeiib relBadectibn(%)
FBP and CIJG Rerip@HipChipPlusmhizfiud Timethe)aGetG(ppm)
Time(hr.) CHG(ppm) FBP (p m) 1 11620018948 7382 124n§1k5.8 24 1816

877 48 841 48 186 59572 482 72 125 36 144 127.1 9630 192|103 1687

240 69.4 WO 2004/084873 PCT/IL2004200252| -30 Taidle 14: Probingst

pocket depth (mm) and’reduction (%) ugbn treatment with Chip|Plus 67

Patient # 1 Pocket depth Pocket|depth Focket depth Refluction(%) (ma®)

at time = 0 (min) after 3 (nam) after5 3 57
Patient # 2 Pocket depth Pocket depth Reduction(%)
{mm) at time = (mm) after 2

0 months
6 3 50
Patient # 11 Pocket depth Pocket depth Reduction(%)
(mm) at time==0 | (mm) after 1
month
7 4.5 36
5 2 60
Patient # 12 Pocket depth Pocket depth Reduction(%)
(mm)at time =0 | (mm) after 2
months
7 4 43
Patient # 14 Pocket depth Pocket depth Reduction(%)
(mm) at time=0 | (mm) after 1
month
5 3 40
6 3 50
7 3 57
7 2 71
7 3 57
Patient # 15 Pocket depth Pocket depth | Reduction(%)
(mmy) at time =0 (mm) afer 3
months
5 2 60
5 1 80
6 1 83




months months 52 <260 52<260 62<267 76529 73257 Patient
# 2 Pocket depth Pocket depth Reduction(%) (mm) at time = (mm) after 2

3 50 Patient # 11 Pocket depth Pocket depth R %1@[29
W%mrr%@? time = 0 (mm) after 1 month 7 4.5 36 5 2 60 Patient @ 2tSZ

depth Pocket depth Reduction(%) (mm) at time = 0 (nun) after 2 months
7 4 43 Patient # 14 Pocket depth Poéket depth Reduction(%) (mm) at
time = 0 (mm) after 1 month 5340 6350 7357 7271 7357

Example 15: The in vitro release-protease method for CHG

Chip Plus and PerioChip were placed into a test tube with a protease
solution of fixed activity and incubated for one, three, sight and twenty four
hours. At each time point the protease solution is removed for analysis and fresh
protease solution is added to the Chip. CHG released from the chip is then
determined in the sample of each time point by extraction and spectrophotometric
method. The results of CHG release from Chip Plus as compared to that of

PerioChip are shown in Fig.6.



Patient # 15 Pocket depth Pocket depth Reduction(%) (mm) at time =0
(mm) after 3 months 5260 5180 6183 WO 2004/084873

Wg% 4”%@934/000252. -31 Example 15: The in vitro releas.e-p!i;{tffﬂﬁgg%4 000252
method for CHG Chip Plus, and PerioChip were placed into a test tube
with a protease solution of fixed activity and incubated for one, three,
eight and twenty four hours. At eacﬁ*?t%fé point the protease solution is

removed for analysis and freshﬁfrotease solution is added to the Chip.
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using an HPLC method. The results are summarized in Table 15 and
Féndwn in Fig.7. Table 15: CHG- In Vitro release of Chip Plus from
different batches,

Table 15: CHG- In Vitroe release of Chip Plus from different batches,
compared to PerioChip

Periochip Chip Plus, |[Chip Plus, |Chip Plus, |Chip Plus, [Chip Plus,
batchl batch2 batch3 batch4 batchS

Timethr.) [CHG(%) CHG(%) |CHG{(%) |CHG(%) |CHG(%) |CHG(%)
0 0 { 0 0 0 0

1 50.2 16.9 15.6 14.9 14.4 18.9

3 59.5 20.8 22.8 21.2 22.1 28.6

6 62.3 38.1 43 39.9 46.1 52.6

24 68.9 85 84.7 83.7 92.9 91.4

Example 16: In vitro release of FBP

The release of FBP from Chip Plus was determined using a dissolution

method at 37-C. The dissolution test was performed in a 200 ml water containing
2% Tween 80. Iive chips were placed in each vessel containing 900 mi of the
dissolution medium. The basket speed was set at 100 rpm. The amount of FBP
released from the chips at each point of time was determined using an HPLC
method. The results of release profile from different batches are summarized in

Table 16 and shown in Fig. &.



compared to PerioChip Periochip Chip Plus, Chip Plus, Chip Plus, Chip
Plus, Chip Plus, batchl batch2 batch3 batch4 batch5 Time(br.) CHG(%)
w&HEZRLHG (%) CHG(%) CHG(%) CHG(%) 0000000
15.6 14.914.418.9 359.520.822.821.222.128.6 662.338.14339.9
46.1 52.6 24 68.9 85 84.7 83.7 92.9 91.4 Example 16: In vitro release of
FBP The release of FBP from Chip PR Was determined using a
dissolution method at 37DC. The dissolution test was performed in a 900
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34 CLAIMS 1. An oral delivery device for the treatment of periodontal
disease, said device being in a solid unit dosage form for administration
to a patient, comprising: (i) a biodegradable or bioerodible
pharmaceutically acceptable polyma¢; (ii) a therapeutically effective
amount of at least one antibacterial agent, (iii) a therapeutically effective
amount of at least one anti-inflammatory agent, the relative weight ratio
between the antihar_.terial agent and the anti- inflammatory agent ranging
Cgrqmsabout 7:1 to about 1:5; and (iv) a surfactant. 2. An oral delivery
-—a%wnce for the treatment of periodontal diseases, said device being in a
solid unit dosage form for administration to a patient and comprising at

1, IBASIBVA40¥ES BebReT AT WDIFRRAUR0A FRANKLAAMRESIM Bsaid device being

_ biodegradable or bioerodible pharmaceutically acceptable polymer and

n 3ridivalidgragr itMhiehadbriakiiatioR ik RRESRYSRRIIRtive agent
beingips cotieheetetial @gaotanibla phathatdayeniof sadtdpaideassiine::
layerg, Sl ag ‘éﬁt%%ﬁ”%%!{%@?aﬁn%ﬂﬁk”é ;E‘S‘é?&é@%ﬁ%aﬁ?%ﬂa%?%?ﬂ
once In the oral cawt;)’gradual y releases the active agents from sai
layerdil® Treegevicabf effartive 6MaEifh® FuRRS uh@ifisinkpematory agent,
crossHinkingragenlpiesaatidn mhviraau s Uficienitasengdpmsaith @ olaeti-
WateirﬁWsrg%Jgtloe V‘;f,hila% prermtirt]ti otrgea rgl%_sg 8f aidt z;}(;,%i.ve ggents from
said deﬁvery s%te?n. }Laﬂ?e device 01 claim 12 fATeinthd Surfactant is
seledigdmmaaifohic surfactants, cationic surfactants and non-ionic
surfactants. 5. The device of claim 4 wherein the non-ionic surfactants is
selected from polyox ethf\{lene sorhitan fatty acid esters (polysorbates)

2 ANPER BRAPRAHT Acsd 4518, RAIARIViCE RATBHAME' fis£ases, SP sy Peing
in eosnjidising do phagsticzmtpagemiasithiivridast paiof anwettmgréagenttasast two

iafé!é?%%@mfa&ﬂ%aﬂgﬁgi%o%ém %gﬁﬂ}rising a biodegradable or bicerodibie
pharmaceutically acceptable polymer and an active ingredient, in one of said at least
two layers said active agent being an anti-bacterial agent and in another layer of said
at jeast two layers said active agent being an anti-inflammatory agent, said system

once in the oral cavity gradually reieases the active agents from said layers.

3. The device of Claim 1 or claim 2, further comprising a cross-linking agent present
in an amount sufficient to render said polymer water-insoiuble, while permitting the

release of said active agents from said deiivery system.

4. The device of claim 1. wherein the surfactant is seiected from anionic surfactants,

calionic surfactants and non-ionic surfactants.

5 The device of claim 4 wherein the non-ionic surfactants is selected from
polyoxyethyiene sorbitan fatty acid esters (polysorbates) and sorbitan fatty acid

[
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7. The device of any one of Claims 1 to 6 adapted for administration to a
periodontal pocket having in-vivo release properties that yield to reducing
the periodontal pocket depth of a patient. 8. The device of Claim 7, being
such that it biodegrades in the peri@8ontal pocket thereby becoming soft
and adhering to the periodontal pocket, and wherein once located in a
periodontal pocket gradually releases said anti-inflammatory agent over a
period of at least about 48 hours, and said antibacterial agent over a
6. Rgdod.of at.d St ab?“ 72 hogrs, dufing Vgsh"*r‘ls% Al Sé Rt zcﬁe%f},gge%(g%% at
a sort ma erla évice of any one 0 Caime Lt her
iegsdIymaa ig w@i@@@gﬁ@rﬁ RERPSHNIORS PTORSA ,ac@ﬁgﬁﬁé‘@) Beeulose
derivative, starch or starch derivative, glyceryl monostearate carbomer

7 B GO pYOIEnE) QU S U, St U PO

popbiyaemtig acidypulissy lmamddiep dhathpldie gﬁytc@lsgpibg/mmﬁaotdl pocket
deBQ{chM‘iPJ{Fén@C'd copolymers of polylactic acid and polyglycolic acid,
poI anhydrides and polyorthoesters. 10. The device of any one of Claims

8.1 ﬁ? S eih<aly ntpﬁiﬂﬁrﬁmé??ta@@‘ﬁ%%faﬁoﬁ &rdpsigegriodonial pocket
th@@wmkammato@pﬁgam E9641RY whereipaaidars-steckidabattiwherein once

j0d2 E%“J{‘Qt&éy %%EEE 'So?ggbéigcfugf% %‘Fe%%!;‘%& ”5:'1?“ %%?%Wr%%nt over

carprore ofenac clozic acid, enopr

a a%wdimﬁdﬁéﬁi QBRI maépﬁ@iféﬁnk%@@f%%ﬁgmﬁmaa period of at

led@xapsRte, rBeRlolRmAN GRS aln elanamit aeidsNAR @Xaik PEARAANIC
acids, salicylic acids, sulindac, tolmetin, meloxicam, oxicams, piroxicam,
tenoxicam, etodolac and oxaprozin. 36 11. The device of any one of

¢. Cladns=tice ¢Danthenéonh GRErfiin. 28 Trieetkiviceiof @iime isveliaest from

waRidwates-salible REpgis selegfeddronhengrowpransistingaf gelaifive,

collagen albumin, an enzyme_and fibrinogen. 13. The device of any one

ol R LA 1R Sy BFRM Eai b’&&ﬁ%&”%‘@%&oiiﬁ%@ pyH™, acacia gum, guar
gum, polyviny! aicoho!, polyhydroxyethyl metacrylate, polyhydroxymethy! metacrylate

polyacrylic acid, polyacryl amide, poiyethylene glycols, polylactic acid, poiygiycolic
acid, copolymers of polylactic acid and polyglycolic acid, polyanhydrides and
polyorihoesters.

10. The device of any one of Claims 1 io @ wherein said anti-inflammatory agent is a
non-steroidal anti-inflammatory agent (NSAID) wherein sald non-steroidal anfi-
inflammatory agent is selected from the group consisting of fiurbiprofen, carprofen,
diclofenac, fenbufen, fenclozic acid, fenoprofen, fiufenamic acid, ibuprofen,
indomethacin, indoprofer, ketoprofen, lonazolac, loxoprofen, meclofenamic acid,
mefanamic acid, naproxen, proprionic acids, salicylic acids, suindac, tolmetin,

meioxicam, oxicams, piroxicam, tenoxicam, etedolac and oxaprozin.



a curing process in the presence of a cross-linking agent, wherein said
curing process is selected from the group consisting of heat, humidity,
pressure, radiation, and the vapors of a cross-linking agent and wherein
the cross-linking renders said prota@ water-insoluble, while permitting
gradual release of the active agents from said system. 14. The device of
Claim 6 wherein said plasticizing agent is selected from glycol
derivatives, phthalates, citrate derivatives, benzoates, butyl or glycol
esters of fatty acids, refined mineral oils, camphor, oleic acid, castor oil,

1 ORF SRR LR e 1M hd GEVIEE Y S, 81Wof Claims 1 to 14

wherein said antibacterial agent is selected from the group consisting of

1zP%ﬂ@ngbiseeraP%%ﬁwmv&ﬁgéﬁé{%‘m,wg%grt%wgiB}Ste@p'ertsé@age"ﬁam the

metronidazole, chloramphenicol, streptomycin, neomycin, a sulfonamide,
OrUBRERBIRIND A BT, SNRIRDRIPHHLATPREN 2R SRIIRSSSmpound.

doxycycline and chlorhexidine or salts thereof. 16. An oral delivery device

according to claim 1 for treatment of periodontal di es.. said.. .
R o R o o B Gt ed o
a perite oHeNgse chetlf RAFERETSI chafighfyiitkiidae6eke RN as8isft curing

oréQEYs hechystomysaMREYRLISR sraeiaht Basist DRINRAF abrRWERE0 aliton,
éStgo qurbépro%zn, between about 115 to dalﬁ‘géjt 35Y% chlorhe‘z%ine q i
angi {9 ¢GRAME, Betvidetr ARSI PR B8 @%‘HJ&%E}%’S% Ry onaers sal
prietw eercabout i, abuilet PEittrassinling sgjease vétivearctitsoageristgrom
safPOHE A% surfactant and between about 5 to about 15% plasticizer. 37
17.°A periodontal implant comprising the device of any one of Claims 1 to
16. 18. Use of: (i) a biodegradable or bioerodible pharmaceutically
14acueptablepalyein (i) atberiapsaitcalhseffaatvesmoint @bkt dstrongyco!
aciuRacteal agent () aLnaiApsicaiATsgie BIGUY' 81 8bI€aReNS rary
anti-inflammatory agent,
acids, refined mineral oils. camphor, oleic acid, castor oil, corn oil and sugar alcohols.

15 The device of any one of Claims 1 to 14 wherein said antibacterial agent is
selected from the group consisting of penicillin, cephalosporin, tetracycline,
oxytetracycline, chiortetracycline, metronidazole, chioramphenicol, streptomycin,
neomycin, a sulfonamide, @ phenolic compound, a mercurial, a gquarternary

ammonium compound, doxyeycline and chiorhexidine or salis thereof.

16. An oral delivery device according ifc claim 1 for the freaiment of periodontal
diseases, said device being in a singie solid unit dosage form for administration o
the periodontal pocket of a patient for changing in said pockef within a soft form, the
system comprising on a weight basis, between aboui 5 to about 25% flurbiprofen,
between about 15 {o about 35% chlorhexidine di-giuconate, between about 30 o
about 50% hydrolyzed gelatin, between about 2 to about 7.5% crosslinking agent,
between about 0.5 {0 about 15% surfactant and befween about 5 o about 158%

plasticizer.



the relative weight ratio between the antibacterial agent and the anti-
inflammatory agent ranging from about 7:1 to about 1:5; (iv) a surfactant;
for the preparation of a pharmaceutical composition for use in the
treatment of dental conditions. 37

17. A periodontal implant comprising the device of any one of Claims 1 to 16.

18, Use of:
(i) a bicdegradable or bicerodibie pharmaceutically acceptable polymer,;
(i) a therapeutically effective amount of at ieast one aniibacierial agent;
(iily a therapeutically efiective amount of ai least one anti-inflammatory agent.
tne relative weight ratic between the antibacterial agent and the anti-
inflammatory agent ranging from about 7.1 to about 1.5,
(ivy & surfactant;
for the preparation of a pharmaceutical compaosition for use in the treaiment of
dentai condifions.



