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BACKGROUND OF THE INVENTION

S T he

The two major diseases of the oral cavity are dental caries, a disease process by
which cavities are produced in the tooth surface, and periodontal disease, a précess in
which the bone and soft tissues supporting the tooth are destroyed. Periodontal diseases

10 are a very common occurrence affecting, at a consérvative estimate, between 70%-90%
of the world population and is the major cause of tooth loss in people over 35 yéars of
age. Periodontal disease is an all-inclusive term for a variety of clinical conditions that
are forms of either gingivitis or periodontitis. Gingivitis is an inflammation of the
gingiva (or gums) that can be associated with poor oral hygiene and/or the hormonal

15 state of the patieht. It is believed that gingivitis, if untreated, will develop into
periodontitis. Periodontitis is a bacterial disease in which the infection has progressed to
involve the oral tissues which retain the teeth in the jawbone. Periodontitis, if untreated,
will eventually result in the loss of the affected tooth. Chronic periodontitis is
characterized by resorption of the alveolar bone as well as loss of soft tissue attachment

20 to the tooth in adults.

| Although dental caries may be effectivély treated with a combination of proper
hygiene and fluoride, periodontal disease is often more refractile to treatment. This
difference in amenability to treatment reflects the markedly different environments of
the oral and periodontal cavities. The oral cavity is essentially an aerobic environment,

25 which is perfused by saliva. In contrast, the periodontal microenvironment is more

anaerobic and is perfused by a plasma filtrate, known as the “gingival crevicular fluid”.
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Ant i bact er ic‘?‘évi@fg. EitleefMdhifitration of antibiotics has been shown to be a useful method of

15 controlling the subgingival flora, however discontinuation of therapy is often associated

with the return of the potential pathogens to the pockets. Deviceic administration;

therefore, has had only variable success in treating periodontal disease. Long-term

antibacterial therapy has been used, but the potential dangers associated with this form

of treatment, which include the development of resistant strain_s and super-imposed

20 infections, do not warrant its serious consideration. Antibacterial agents such as

chlorhexidine and quaternary ammonium salts in the form of mouth rinses have proved

to be successful in preventing periodontal disease. These agents, however, are -unable to

affect the subgingival flora when administered in this form as they do not penetrate into

the pockets which are the result of the disease. Hence, they cannot be used in mouth

25 rinses to treat an established periodontal disease. Patient acceptance has significantly

limited the utility of non-pharmacological treatments of periodontal disease. The most

widely used non-pharmacological approach to date has been mechanical cleaning

methods combined with surgery. Although this method has proved to be fairly

successful in treating individuals, there is still a high recurrence rate. There is also the

30 problem of motivating people to good oral hygiene habits that they will maintain
throughout their lives.

In response to the importance of treating periodontal disease, and the failure of

conventional control therapies, researchers have developed control-release
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iodine and cetyl pyridinium chloride, have been incorporated into such ethyl cellulose

15 films. Loesche, W.J. (U.S. Pat. No. 4,568,535) discloses the use of periodontal implants
composed of ethyl- cellulose which contain metronidazole in the treatment of
periodontal disease. Although such films were found to be effective in treating
periodontal disease, their non-biodegradable nature required their removal after the
conclusion of therapy.

20 Dunn, R. L. (US Patent No. 5,702,716) 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. Hence, a major therapeutic goal is the development of a biodegradable
implant which would not need to be removed from the patient.

25 Degradable polymers and copolymers which have been substantially
investigated as potential implant compositions include poly(lactic acid), poly(glycolic
acid), and poly(lactic acid)-poly(glycolic acid) copolymer. The biodegradation of
poly(lactic acid) and poly(glycolic acid) can require three to five months. Thus, it would
not be preferable to employ implanté composed of such polymers in situations where

30 more rapid biodegradation is desired.

Absorbable periodontal implants have been described which used a

hydroxypropylcellulose polymer. Suzuki, Y., et. al., (U.S. Pat. No. 4,569,837) discloses

the use of water-soluble polymeric substances (such as methyl cellulose, gelatin, etc.) as



Ethyl cellul ose has been successfully enployed as a polynmeric matrix of a
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descri bed whfainibs @dpRsthiifh®agpitoad ed hodivas agepgl Whaein Bezptlymeric maetix al .,
(U.S. Pat. No. 4,569, 837) discloses the use of water-soluble polyneric
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bacterial load of the periodontal pocket and in réducing pocket depth and gingival level
of attachment. None of the above mentioned formulations are particularly efficacious in
causing alveolar bone regrowth or even in arresting alveolar bone resorption.

15 One of the drugs that is known in its ability to reduce periodontal pocket depth
or alveolar bone resorption is flurbiprofen (FBP). FBP is a non-steroidal anti-
inflammatory drug (NSAID) which also exhibits analgesic and anti-pyretic activity.
Flurbiprofen inhibits prostaglandin synthesis by inhibition of cyclooxygenase, an
enzyme that catalyses the formation of prostaglandin precursors from arachidonic acid.

20 Wechtgr, W. J. (European patent No. 137,668 B1) suggests the use of FBP for the
treatment of bone resorption and the inducing of bone growth.

Williams et al (J. Perio. Res. 19:633-637, 1984; 22:403-407, 1987; 23:166-169, -
1988) and Jeffcoat et al (J. Perio. Res. 21:624-633, 1986) demonstrated that devices and
topical application of FBP to beagle dogs for 6-12 months inhibited alveolar bone loss

25 in naturally occurring periodontitis. Offenbacher et al (J. Perio. Res. 22:473-481,1987)
demonstrated that FBP administered deviceatically to Macaca mulatta monkeys with
experimentally induced periodontal disease resulted in significant inhibition of
attachment, bleeding on probing and gingival redness. Chung et al (J. Perio. Res.
32:172-175,1997) tested drug (FBP and others)-loaded biodegradable membrane for

30 guided bone regeneration (GBR) . The loaded membrane'v_vas effective for osteoid
tissué and new bone formation in the bony defect prepared in rat calvaria to compare

with that by unloaded membrane. The successful results seen in animal models treated
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Dimani, N. C. (U.S. Patent No. 5,447,725) suggests a delivery device that

15 hardens on contact with the periodontal tissue after a solvent is leached out and that
releases FBP or other drugs in the periodontal pocket. The material is inserted into the
periodontal pocket as a gel from a syringe aﬂd hardens in situ. Syringing an exact dose

ofa gel into a body crevice such as-a peﬁodontal pocket and having a known dose of
 the drug solidifying therein is difficult to carry out and difficult to control. ,

20 Friedman et al (U.S. Patent No. 5,023,082) discloses biodegradable sustained-
release liquid compositions capable of achieving the sustained release of a
pharmaceutical agent such as an anti-inflammatory agent. The liquid precursor
compositions can be formed into solid implant devices after administration which may
be used to treat diseases such as periodontal disease which require prolonged drug

25 release. '

Friedman et al (U.S. Patent No. 5,160,737) discloses a liquid methacrylic acid
copolymer composition that contains a release adjusting agent and a pharmacological
agent. The composition forms a solid film upon drying, and is capable of accomplishing.
the sustained release of the pharmacological agent such as to permit its use in the

30 treatment or prevention of dental or dermatological conditions.

Lerner et al (U.S. Patent No. 6,197,331) discloses a controlled-release solid

composition for the oral cavity or "pharmaceutical oral patch" that adheres to hard

dental surfaces, such as teeth and dentures, and releases an active pharmaceutical agent
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~ inflammatory agent, the relative weight ratio between the antibacterial agent and the
15 anti-inflammatory agent ranging from about 7:1 to about 1:5. The device may further
comprise at least one of a cross-linking agent, a plasticizing agent, a wetting agent, a

suspending agent, a surfactant and a dispersing agent.

SUMMARY OF THE INVENTION

In a first aspect, the present invention relates to an oral delivery device for the
20 treatment of periodontal disease, said device being in a solid unit dosage form
configured for insertion into a periodontal pocket of a patient, consisting of: \
(a) abiodegradable pharmaceutically acceptable water-insoluble polymer in the
form of a matrix;
(b) a therapeutically effective amount of at least one anti-inflammatory agent
25 dispersed within the matrix; |
(¢) optionally a plasticizing agent;
(d) optionally at least one of a wetting agent, a suspending agent and a
dispersing agent; and '
(e) optionally an enzymatically biodegradable pharmaceutically acceptable
30 water soluble polymer dispersed within the matrix, -
“wherein said biodegradable water-insoluble polymer is degradable by enzymatic

degradation, physical disintegration or a combination thereof.
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sustained release of the anti-inflammatory drug over several days, and biodegrades so
that there is no need for the removal of the device after the treatment period. Ease of

15 insertion and dose control can be obtained by having the delivery device preformed into
a rigid thin film that easily slips into a crevice such as a periodontal pocket with the aid
of a simple tweezers. The adherence of the doéage form to the inside of the pocket is
obtained by the dfug delivery device softening and swelling, thereby adhering to the
inside of the pocket.

20 The precursor solutions to drug delivery devices of this invention a;e used to
form drug delivery devices that are polymeric solids that may be cast as films, pellets,
granules, cylinders or any other convenient shape for the tésk at hand. The devices
allow local delivery of the drug at the target site. The devicés rﬁay be used as implants
for the extended delivery of drug. The devices may also be used as inserts to body

25 crevices as well as drug delivery devices in the body in general and, in one embodiment,
in the oral cavity. Most preferentially, the devices may be used as an insert into
periodontal crevices or pockets, or as an implant in periodontal surgery.

A drug delivery device for implantation in the body or insertion in a crevice in
the body will preferentially be one that can target the drug to the organ desired, deliver

30 the drug in a local fashion, and degrade in the body to harmless by-products so that the
device need not be removed when it has finished its useful function. Preformed devices
would negate the dose control problem. Both the in situ and preformed polymers of this

sort tend to biodegrade slowly and are useful for delivery devices designed for



applications. Penhasi et al (U S. Patent Application No. 2004/0185009)
di scl oses an oral delivery device for the treatnent of periodontal disease,

bei ng i n wo20li@i1428i t dosage form for adm nistration topgrRicieiosend
conprising: (i) a biodegradable or bioerodible pharnmaceutically acceptable

polymer; (ii) a therapeutically effective anount of at |east one

anti bacterial agent; and (iii) a therapefﬁti cally effective anpbunt of at

| east one anti inflammtory agent, the relative weight ratio between the
ant i bact er i mbloagehtdehvety t ine then v ti-weklanoamonths atpant fraraagilhey fdoorhosewer, 7: 1
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first aspect, the present invention relates to an oral delivery device for
t he treat mederadatipre prastiiotst ek hdimaleas emimnacidsiend dheib diadggiadations tsl fadilenn t
dosage faorm Confai[rﬁurfﬁt?g r insertion into a periodontal pocket of a

pati ent, >cdAEPR © 0?15) a bi'odegradabl e pharmaceutical |y acceptable

wat er - i nsol ubl e I@é%lani%l?'ﬁlE‘rsthE dhey Beipfery inBRidel Xosd-lked WhteF-adiebit igzatelny
effective anmount of at least one anti-inflammtory agent dispersed within
t he matri x;celloboseoresHulobs daripativst isterch Ay stagedn deriyagive.o glyceryhimanostearatea st

one, O ) SR 09D ot RSSO el PR LR ),

sol ubl e pol poRtydedgpeiyb ethetiiciyitite, tgotyHyaiddynethyl metacrylate polyacrylic acid,
10 polyacryl amide and polyethylene glycols, an enzyme and fibrinogen. For example, -
proteins deriveci from connective tissue such as collagen and gelatin, and proteins of the
albumin class that may be derived from miik, serum, or from vegetable sources may be
used, ‘vs./ith gelatin and hydrolyzed gelatin being the most preferable. In one
embodiment, the hydrolyzed gelatin may have a molecular weight in the range of 1-20

15 K Dalton. Proteins, however, tend to be water soluble. In a soluble form the protein is
less useful for sustained release of a drug since its solubilization will remove it from the
body in too short a time. It is therefore desirable to render the protein water insoluble
while maintaining its ability to biodegrade through normal enzymatic processes and
permitting the release of the anti-inflammatory agent from the delivery device. This

20 insolubilization of the protein may be done by making insoluble salts of the protein,
insoluble complexes of the protein or most preferably by crosslinking the protein. In
one embodiment, a water-soluble polymer is cross-linked by 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

25 agentSince proteins in general contain lysine and arginine residues with amino reactive
groups and serine, threonine and tyrosine with hydroxy! side chains, one preferable and
well accepted method of crosslinking proteins is with aldehydes or dialdehydes.
Formaldehyde, carbodiimide and more preferébly glutaraldehyde are well known in the

art as methods of crosslinking proteins. The crosslinked protein is rendered insoluble

30 but its ability to be degraded by proteases in the body is maintained. The amount of
crosslinking can be controlled by the ratio of the crosslinking agent to the protein side
groups with which it is to react. The more heavily crosslinked the protein the less

soluble it will be and the more slowly it will be biodegraded by protease enzymes. For



wherein said bi odegradabl e water-insol ubl e polyner is degradabl e by
enzymati ¢ degradation, physical disintegration or a conbination thereof.In

one enbodyaRi00ifre physical disintegration is by hydrabpceaLaigosmesl | i ng of
t he wat er-insol uble polyner. In another enbodi ment, the biodegradable

wat er -i nsol ubl e polyner is not degradable by hydrolysis. In a further
enbodi nent, the water-insoluble pol ymer'?s present at a concentration of
from about 20%to about 70% A further aspect of the invention is a
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need of suclhatis§RiHEENRbieie delivery device of the invention. One enbodi ment

of the delivery device that woul d be nobst advantageous woul d be one that
has an exact dosWhdé falraggaiprusdetesg. thenipskrtips obadspot of dmganto the odyevkeareed i n

a periodaontal .pocket wt. he need of ,adhesi ves :to keep.it fromfalling
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device after the treatnent period. Ease OF i nsertion and dose control can
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pocket is odn@ohévkrBye dddengdicuél. Thadne\cBOYses ersslinkedpi@einggs trdictivalyldenige
t hereby adhering to the inside of the pocket. The precursor solutions to
drug del 10vephchgisgibseanse pf itheliyeryscdeeradation: @nd ser t9xac PEHPFRYMFLR OB O

devi ces thaf gld m%rﬁf)i)lgms IndSrpbPRihe Y WiteC ihbleSirids! i sRf!d 8Lvice
granul es, cylinders or any o€¢1er Ii?onveﬁl ent sﬁape l?or t%e t asLE at hand. The
devi ces While many methods exist to form homogeneous mixtures, the drug would not be
incorporated into the matrix in a complete fashion. When all the components are
dissolved in a solution the mixture of the components upon solidification is
15 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. The _alcohols useful with the aqueous solutions of the proteins are
pfeferably ethanol, isopropanol and n-propanol, with ethanol being the most preferable.

20 Proteins of low molecular weight and a relatively high proportion of hydrophobic side
groups do not precipitate from aqueoué solution when a certain proportion of alcohol is
added. A preferable protein with regards to this property is hydrolyzed gelatin of
number average molecular weight less than 20,000 and most preferably less than 13,000
but more than 1000. This protein is stable in solutions that contain over 50% ethanol

25 allowing the incorporation of aqueous solﬁtions of non water soluble drligs that ‘are
soluble in the alcohol:

A solid device for insertion into a body crevice needs to be rigid enough to be
inserted against a certain amount of back pressure exhibited by the frictional forces on
the device when being inserted, but pliable enough so as not to break and pliable

30 enough to conform to the contour of the crevice. In one embodiment, plasticizers are
added to formulations to give the desired flexibility. For crosslinked protein and/or non
water soluble polymer formulations, possible plasticizers are glycol derivatives,

phthalates, citrate derivatives, benzoates, butyl or glycol esters of fatty acids, refined



allow |l ocal delivery of the drug at the target site. The devices may be
used as inplants for the extended delivery of drug. The devices nay al so be

used as IWweRhioifosbody crevices as well as drug del i vepytdexhgemseon the
body in general and, in one enbodinent, in the oral cavity. Most

preferentially, the devices may be used as an insert into periodontal
crevices or pockets, or as an inplant i'rmperiodont al surgery. A drug
delivery device for inplantation in the body or insertion in a crevice.in
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Pol 'y am no aagdudbopplastRiRE & tiswétavie 2bsen 5f elendodiars 18, 18517,he, bagos2f,an, drug
del i very devices since their degradation products are harnl ess am no acids
and their BBodegr2dativon of thefdned dedivery spmppsition), gnémoasherefesehly 6t16&.ul
polymers for drug delive i e gr =11 - |

cel l ul ose or cel t}'l?f)lgté’ % e??%r%%%@ggwét éa)lgfegﬁ llgrg ygotga?ﬁg%r%érea?eﬂvgﬂ \G;}ée%gﬁtc%grr yl

nmonost ear atsglutieas Bedrdius ikt he drak \delivetly @yviced deborbdd hagein Innecérab@limentguar
gum pol yvinyl al cohol, polyhydroxyethyl netacrylate, pol yhydroxynethyl
met acr yI18t angss|tharcpRa pharmasqlogisy| agsrt ¢An bedngePaftedr sl atdayg BHEETY (eUFs, an
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one or more anti-neoplastic drug). In one embodiment, the anti-inflammatory agent is
15 hydrophobic or non-water soluble. The amount of drug to be ihcorporated into the drug
delivery composition depends on the intended therapeutic use and can be determined by
one skilled in the art. The drug can be present in the drug delivery composition from 0.1
to 50% (w/w), most preferably 15 — 45% (w/w).
A particularly preferred anti-inflammatory pharmacological agent for this
20 delivery device is one capable of healing the periodontal tissue or one that can retard
bone resorption or induce bone regrowth. Examples of such drugs are bone growth
factors, bisphosphonates and flurbiprofen (FBP). Delivery devices with these drugs may
be implanted surgically in the body in proximity to the site where their effect is
required. The drug will be released over a prolonged period of time while the delivery
25 device is -biodegraded into harmless products. Alternately, the delivery device can be
~ inserted into body cavities in proximity to the site of action, such as a periodontal
pocket. One embodiment of this invention is to the incorporation of flurbiprofen into the
delivery device and its insertion either into a periodontal pocket for the arresting of
alveolar bone resorption and for the initiation of bone regrowth, or its implantation
30 under the gum during periodontal surgery. A further preferred usage of the drug

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.



enbodi nent, the hydrol yzed gelatin may have a nol ecul ar weight in the range
of 1-20 K Dalton. Proteins, however, tend to be water soluble hi a soluble
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solubilization will renmove it fromthe body in too short a tinme. It is

therefore desirable to render the protein water insoluble while maintaining
Its ability to bi odegrade through normalllenz_ymat I c processes and permtting
the release of the anti-inflamatory agent fromthe delivery device. This
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ability to synthesize prostaglandins. Prostaglandins are a family of hormone-like
15 chemicals, some of which are made in respénse to cell injury. Specific NSAIDS
approved for administration to humans include naproxen sodium, diclofenac, sulindac,
oxaprozin, diflunisal, aspirin, piroxicam, indomethocin, etodolac, ibuprofen,
fenoprofen, ketoprofén, mefenamic acid, nabumetone, tolmetin sodiuri;, and ketorolac
tromethamine. |
20 Other anti-inflammatory agents useful in the methods of the invention include
salicylates, such as, for example, salicilic acid, acetyl salicylic acid, choline salicylate,
magnesium salicylate, sodium salicylate, olsalazine, and salsa late. |
Other anti-inflammatory agents useful in the methods of the invention include
cyclooxygenase (COX) inhibitors. COX catalyzes the conversion of arachidonate to
25 prostaglandin H2 (PGH2); a COX inhibitor inhibits this reaction. COX is also known as
prostaglandin H synthase, or PGH synthase. Two Cox genes, Cox-1 and Cox-2 have
been isolated in several species. COX-2 is tightly regulated in most tissues and usually
only induced in abnormal conditions, such as inflammation, rheumatic and osteo-
arthritis, kidney disease and osteoporosis. COX-1 is believed to be constitutively
30 expressed so as to maintain piatelet and kidney function and integral homeostasis.
Typical COX inhibitors useful in the methods of the invention include etodolac,

celebrex, meloxicam, piroxicam, nimesulide, nabumetone, and rofecoxib.



crevice is not available) the insertion of liquid formul ati ons may be
easier than a preforned solid dosage form in general a preforned solid
dosage fowonns/magser to handl e and insert into an openpcrauiaeo@se gi ves
better control of the drug dose. The incorporation of the drug in the
delivery device nust be uniformso as to _keep tight control over the dosing
| evel. If one chooses crosslinked protéﬂ@§ as the delivery device of choice
because of its delivery, degradation, and non toxic by-product properties,
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nost preferably less than 13,000 but nore than 1008. Thi's protein is stable
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enough t o DbEetoprofen, Ketorolac, Lomoxicam, Lonazola, Lonazolac, Loxoprofen, Meclofenamic
Acid, Mefenamic Acid, Meloxicam, Mesalamine, Metiazinic Acid, Mofebutazone,
Mofezolac, Naproxen, Niflumic Acid, Olsalazine, Oxaceprol, Oxametacine, Oxaprozin,
15 Oxicams, Oxyphenbutazone, Paranyline, Parsalmide, Perisoxal, Phenyl Salicylate,
Pirazolac, Piroxicam, Pirprofen,- Pranoprofen, Proprionic Acids, Protizinic Acid,
Salacetamide, Salicilic Acid, Salicylamide O-Acetic Acid,‘ Salicylsulfuric Acid,
Salsalate, Sulfasalazine, Sulindac, Suprdfen, Suxibuzone, Talniflumate, Tenoxicam,
Terofenamate, Tiaprofenic Acid, Tiaramide, Tinoridine, Tolfenamic Acid, Tolmetin,
20 Tropesin, Xenbucin, Ximoprofen, Zaitoprofen, Zileuton and Zomepirac.

For_ariy anti-inflammatory agent referred to herein by a trade name it is to be
understood that either the trade name product or the active ingredient possessing anti-
inflammatory activity from the product can be used.

In one embodiment, the anti-inflammatory agent and the water-insoluble

25 polymer are present at a relative weight ratio which ranges from about 2:1 to about 1:3.
In another embodiment, the plasticizing agént and the polymer are present at a relative
weight ratio which ranges from about 1:10 to about 1:2.

A further embodiment of this invention is the incorporation of the NSAID drugs

listed above or morphine, codeine, or other anti pain agents for the control of pain from
30 a localized site in the body. Implantation of the drug delivery device will allow

efficacious levels of the drug to be delivered over a prolonged period at the site of

action.



inserted against a certain anmount of back pressure exhibited by the
frictional forces on the device when being inserted, but pliable enough so
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incorporated into the precursor Solutions and thus into the drug delivery
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by one skilled in_the art. The.drug can be present drug,delivery
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are polymeric solids that may be cast as films, pellets, granules, cylinders or any other

15 convenient shape for the task at hand. The most preferable form is when cast as thin
films. To form thin films the precursor mixture poured into leveled trays and is dried at
room temperature. In (;ne embodiment, the film is from about 3 to about 6 mm in length
and from about 1 to about 5 mm in width and from about 0.01 to about 1.0 mm in
thickness.

20 One preferred embodiment of the invention comprises a water soluble protein
that is stable in solutions of more than 50% water/alcohol, i.e. hydrolyzed gelatin of
number average molecular weight less than 20000 most preferably less than 13,000 but
more than 1000. The alcohol used is ethanol and the ethanol to water ratio is between
0.1- to 1.0, |

25 The first preferred composition of the precursor solution is hydrolyzed gelatin
6.8 parts, flurbiprofen 2.0 parts, glycerin 1.2 parts, glutaraldehyde solution (25% in
water) 2.2 parts, Polysorbat 80 0.2 parts, water 72.0 parts and ethanol 15.6 parts. This
formulation when dried to a thin film of 0.35 mm thickness gives a drug delivery device
with the following composition:

30 crosslinked hydrolyzed gelatin 68.4%

flurbiprofen 18.9%
glycerin 10.9%

polysorbat 80 1.8%



A particularly preferred anti-inflammatory pharmnmacol ogi cal agent for this
delivery device is one capable of healing the periodontal tissue or one
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Anti - | nfl anmat or ea%ﬂ PLEIgEd SORBPTUYHY ecﬂr%\%S%fso. 8?%@% plvesd edlgihe s

whi ch reducg o @&k@rﬂrﬁsi:pwfexbx.gaﬁaﬂsp@meﬂmw SR idthialieh (@ osliBen e2¥edh cal -
Dictionary 26 ed., WIlliams and WIKins, (1895); Physi ci ans Desk Ref erence
5 1 ed., water) 3.7 parts, Polysorbat 80 0.2 parts, water 59.3 parts and ethanol 19.0 parts. This

formulation when dried to a thin film of 0.35 mm thickness gives a drug delivery device
15 with the following composition:

crosslinked hydrolyzed gelatin 62.7%

flurbiprofen 25.7%
glycerin 10.3%
polysorbat 80 1.3%

20

The thin films of the drug delivery device can be cut into any convenient shape.
For use in a periodontal pocket the films can be cut to the dimensions of about 4 x 5 x
0.35 mm which is a size appropriate for inserting into a periodontal pocket. The thin
film embodiments of this invention can be cut into any convenient shape for

25 implantation in the body.

A method for the treatment of patients with periodontitis with this delivery
device is another aspect of the current invention. Treatment as an adjunct to periodontal
surgery, whether as an implant during surgery or as a treatment in the periodontal
pocket before or after surgery or both before and after surgery should prove beneficial

30 to the patients. An increase in bone density and bone height is expected to result from
the treatment with the flurbiprofen embodiment of this invention.

Delivery devices containing steroidal or NSAID drugs can be implanted at or in

proximity to a site suffering from an inflammatory process. Delivery devices containing



Medi cal Economi cs, (1997)). Anti-inflammtory agents useful in the nethods
of the invention include Non steroidal Anti-Inflammuatory Agents (NSAIDS).

NSAI DS t wpoeal1hdg1428hi bit the body's ability to synthesi peThRif5b/88s@Ndi NS.
Prostagl andins are a famly of hornone-like chem cals, sone of which are

made in response to cell injury. Specific NSAI DS approved for .
admi ni stration to humans include naproxdd-sodi um dicl ofenac, sulindac,
oxaprozin, diflunisal, aspirin, piroxicam indonethocin, etodolac,

| bupr of en, flebippsfeh @n othee NRAIDIsedt, oth&f wmendrowac fadtors adn be implantet et e tin n
sodium and ketqrolac tronetham ne. OQther anti-inflammatory agents useful
in the net HEERIMEEY torksitsthehiqayres heneugravaly) Pelivert devices rontaing ppHbIglcs )| e,

saticliic aftithicB6RIY b 2R hAh fofSicln b tblRRaSEbE fYpBkitnin/ BAR Wikre
salicylate, sodiumsalicylatég, sal azine, and salsa Tate. "G her - _
anti -i nfl anhatcion afthatesdruge bl called foreandedehively defvidel eontaingry arvinndaptdstide
cycl ooxygenase gcogzl hi b%tors. COX catal yzes the conversion of

ar achi dorRat38°Ris o t‘%@ﬁ‘&ﬁ RTOTIB PEg3EnBY 10 3 ki bitor inhibits this
reaction. COX is also known as prostaglandin H synthase, or PCGH synt hase.
Two Cox genes, Cox-1 and Cox-2 have been isolated in several species. COX-2
i s tightly Megliatdete Mini-Tab3t ti ssues and usually only induced in abnornal

condi tions, such.as infl tion, rheumatic. a stegart hritis, ki dney

di sease and ost QIHEOP’(%I} & %—el Ofl:r é“%%??%\‘i&%tﬁ gﬁg IB%?%@F# trgﬁ[e?ﬁeszx%‘rl%SSed
SO as to NeidivalyteRlcas Bl fahthak seihedevidenady pdvaREohsibent ald rORIBOBLASH S.
Typical COX inhibitors useful in the methods of the invention include

et odol aclp chheelesse. Monidgab degknolopy sembies tha advaniagereof Nibderage Aumsayith
B T
of the inveabd idy contribute to such tablets being suitable for insertion into the periodontal
| pocket. . | o
Technologically, the production process of Mini-Tabs is based on standard
15 pharmaceutical tabletation equipment, thus enabling ease of preparation, versatility,
flexibility, and cost effectiveness. Additional benefits of mini-tabs include excellent size
uniformity, regular shape and a smooth surface, thereby offering an excellent substrate
for coating with MR polymeric devices.
The forniulation of such a core should contain carefully an appropriate weight
20 ratio of active pharmaceutiéal ingredients (API) to inactive ingredients in 6rder to
obtain the desired release profile (either immediate release or fast release). The release
of the active material can be controlled by extent of either hydrophilicity or
hydrophobicity of the matrix in which the active ingredient is embedded or disperesed.
Furthermore parameters such as porosity of the matrix, swelling rate and extent of the
25 matrix, the kind and content of the disintegrant, binder, filler, glidant, hardness
enhancing agent, lubricant, surface active agents, in the matrix formulation, and the
coating film polymer may affect and control the release profile. Controlling the tablet
properties such as disintegration, hardness, friability and etc may further affect the
release profile as well.

30 The full contents of all publications mentioned in this specification are hereby

incorporated by reference.



i ncl ude: 3- Am no- 4- hydroxybutyric Acid, Acecl ofenac, Acenetacin,
Acet am nosal ol , Al cl of enac, Al m noprofen, ? -Bisabolol, Paranyline,

Anf enac, Bpoufdaes Benoxapr of en, Benzpi peryl on, Ber noppei8i2010/000509
Bronosal i geni n, Bucl oxic Acid, Bufexamac, Bumadi zon, Buti bufen, Carprofen,

C nnetacin, didanac, Copirac, Diclofenac, D clofenac Sodium Diflunisal,
Ditazol, Enfenanmic Acid, ?- Acetam docadﬁoi c Acid Bendazac, Etodol ac,

Et of enamat e, Fel bi nac, Fenbufen, Fenclozic Acid, Fendosal, Fenoprofen,
Fenti azac, BREEROESCRIFIION 0 THEADRAWENGSoxapr of en, Fl ur bi prof en,
Gentisic Acid, ducanetacin, dycol Salicylate, I|bufenac, |buprofen,

| bupr oxam | ndonletdrder to, undqmdot&lennveln@onemdlta@ee ﬂlswx@pmy b¢ sarxied v in

Ket opr of en, t orol [0)1(0)'¢ LQnazo Loxo

Mecl of enaniR cfaci demﬁ%qlg'ﬁﬁ%%l IAI&% Q"? gapr?' Ws%‘il 3?# Hléntlrfgg?xag?q PBYAci d,
Mof ebut azongith Modredse taGhe Nepipxing Ma 1 & wiitlet, O sal azi ne, O<acepr ol ,
Oxanet aci ne, O(&prom n, xicanms, Oxyphe ut azone, Par anyl i ne, Parsal m de,

Peri soxal5, Phenylig Sh’#hQY‘SﬁI agchemgtiq ﬁ‘i‘(ﬁﬂ@ét fOPFBBﬁieﬁlﬁ?rPreP?IfaU?@f en, Prano p r of en,

Pr opri oni ¢ Acid P c e

Salicyl am de O Zlleg’[ ?gg cé %Sh %é%ngty ?%4 ? % ‘Sl%ﬁkgleg §§é"1nﬂl%tg‘feeéfé§gﬁ) f asa a2| ne,
Sul i ndac, Supnhah @BP-davidelbazeen EXahple fibymat e, Tenoxi cam Terof enanat e,

Ti aprof eni ¢ Aci d T| aram de, Tinori

Tol f
Tropesin, Xenbudfif: 3¢ fogepl showing|t 66%6?%8\“ S?l?eé&%ﬁ’ ;%r?éu% 3 rpgt!ent?or
any anti-i f}iéh Pine i%ﬁﬁ\gfntgrt?éc %&ﬁgmal&ebs ftpr(X?}/CEDé g@p%%mﬁap &ip 0 be

under st ood t hat e|t er t e na produc I ngr edi en
possessiiog (axtandiRBH cdipéAdry activity fromthe product can be used. In one

enbodi ment, the anti-infla tor ent.. and .t he.wat er -i.nsol ubl.e r are
present at a r ell'zf& dds Gt X%a}g?n?fi?ft ,ogr}agcghqgr B?npécﬂ’(?uf?)r ?atienttggﬁ%g%
1-3. with the treatments of Fig. 3; and

Fig. 5 is a graph showing the effect on clinical attachment level for patients

treated with the treatments of Fig. 3.

15 DETAILED DESCRIPTION OF EMBODIMENTS
Example 1
Table 1 shows the compositioh of granulates prepared according to the
following procedure:' \
*  Flurbiprofen (FBP) and Eudragit RS were granulated with 10% BycoM aqueous
20 solution; '

» The granulates were dried.

Table 1; Composition of the granulates

Formulation No. 59-1 59-2 59-3
Ingredient Weight (g) '
Flurbiprofen 7.5 5.0 2.5
Eudragit RS 2.5 5.0 7.5
| *Granulation solution 3.5 3.5 3.5

* 10% w/w BycoM aqueous solution

25



I n anot her enbodi nent, the plasticizing agent and the polymer are present
at a relative weight ratio which ranges fromabout 1:10 to about 1:2. A
further %3@1 Rfsof this invention is the incorporati @prRfdibhGeoShA D
drugs |isted above or norphine, codeine, or other anti pain agents for the
control of pain froma localized site in the body. Inplantation of the drug
delivery device will allow efficacious-Illédvels of the drug to be delivered
over a prolonged period at the site of action.Further enbodinents of this
invention gsnipglethe 1 ncorporation of anti-neoplastic agents including

met hotrexate, 5- fluorouracil, tanoxifen, chloranbucil, nelphalan,

mer capt opur i ne, Teblpasisheys dhel emmesiiionc Ph. ersilyes irenasgsd ageidingn tofthe he
device in {40 t he tunor will give high concentration of the

chenot her a%@wfgg goec(r% ul];aet the tunor site. Wen incorporating drugs into the
precursor sol ut iRBP ardd Pyl dtluhdy artagenilsted ovithnidtiBecs M dqaeeuswlition; agent s
in order to enhance sol ubilizatjon of the conponents and to stabilize the
sol utiond. The shhergaealaies Weie digdnt nay be present in anounts that vary
fromO to about 20% of the delivery device. Surfactants that nay be of use
in fornmulating the precursor solutions of this invention include

pol ysorbate 80 (Tween 80), aniTablec2 ecumhmisitionrd theagrafulatesiex A), and sodi um

| auryl sul f at e.—p—one—erbodirent +hi-s—Avent he—surface active

nf H 1 Nt
agents are oMtte%R""F‘Iﬁt@ng{%cur sof bt orn c,@ﬁ2 be fFed into various drug

delivery devi ce5 [ OflyiAf€ POI'YNEric solids gkt @y be cast as fil ns,
pell ets, granulies Qcyfelﬁnders or any other congenqégnt shape for the task at

hand. The nost prlélhﬂfilabf@ formis|wieh castf @&0thjnX3lnmg. To formthin
filnms the precyrsor—mxture poured-int-oteveledtrays—angd is dried at room
tenperature. I oFﬁ@yle‘iPHHEHsﬁent, t he %3 mis f5r(gm abo? 3 |to about 6 nmin

I ength ‘ *Granulation solution 3.5 3.5 3.5

* 10% w/w Byco M in aqueous solution

10 Example 3
Table 3 shows the composition of granulates prepared according to the
following procedure: ‘
» FBP, Ethyl cellulose and Byco M were granulated with ethanol;

* The granulates were dried.

15
Table 3- composition of tﬁe graﬁulates
FormulationNo. | 76-1 | 762 | 763
Ingredient Weight (g)
Flurbiprofen 4.0 4.0 4.0
Ethyl cellulose 4.0 4.0 6.0
Byco M 2.0 4.0 -
*Granulation solution 5.0 5.0 5.0
*Ethanol
Example 4
20 Table 4 shows the composition of granulates prepared according to the

following procedure:



and fromabout 1 to about 5 mMmin width and from about 0.01 to about 1.0 mMm
in thickness. One preferred enbodi nent of the invention conprises a water
sol ubl e t,e] t is stable in solutions of nore tha % | cohol
i.e. hyd%] yzgiell Oye}?ati n of nunber average nol ecul ar wei gﬁiﬁfﬂe@s@%@ﬁgﬁ 20000
nost preferably less than 13,000 but nore than 1000. The al cohol used is
ethanol and the ethanol to water ratio-il8-between 0.1- to 1.0. The first
preferred conposition of the precursor solution is hydrolyzed gelatin 6.8
parts, flurbi profgp Eh{l deBhloSe ardl PilRildne werd gRaiilated vitvétamlldehyde sol ution
(25%in water) 2.2 parts, Polysorbat 80 0.2 parts, water 72.0 parts and
et hanol 15.6 parthe gramlates weredriedi on when dried to a thin filmof 0.35 nm
t hi ckness gives a drug delivery device with the foll owi ng conposition:
crosslinked hydrol yzed gelatin 68.4% fl urbiprofen 18.9% gl ycerin 10. 9%
pol ysorbat 80 1.8% he second prsfless @nmsiipasifihcsranilatehe precursor

8. 1

sol ution is_hiédx_a.l_y;e.d_gel ati parts. flurbiprofen 3.8 parts, glycerin
1.4 parts,| gl GeerwhdeNee sol iti 881 P5%/PR hat ef31| 5 parts, Pol ysorbat 80
0.3 parts,water 690 parts—and =eth b i85 9 parts.| This formul ati on when

dried to 4 thilh}\gr‘f;xlﬁ T of 0.35 rrmthiclﬁ%‘égg:)gi ves a drug delivery device with

the foll ow ngpmn@ﬁg"eﬁi on: crpssgionked Bydrpl yzed gelatin 54. 2%
flurbiprofien 31 Q% glycerin 1P 9% '

Ethyl cellulose - 1.0 0.5 1.5
Pullulane 1.0 1.5 0.5
*Granulation solution 2.5 2.5 2.5
5 *Ethanol
Example 5 |

Table 5 shows the composition of granulates prepared according to the
following procedure: )
+ FBP and Ethyl cellulose were granulated with 30% aquacoat solution;

10 * The granulatés were dried.

Table 5- composition of the granulates

Formulation No. 80-1 80-2 80-3 80-4
Ingredient Weight (g)
Flurbiprofen 4 100 5.1 7.5 2.5
Ethyl cellulose - 5.1 2.5 7.5
*Granulation solution 3.0 33 : 32 3.7

* 30% w/w Aquacoat

15 Example 6
Table 6 shows the composition of granulates prepared abcording to the
following procedure: ‘ |
» FBP and Byco M were granulated with 30% Kollicoat solution;
* The granulates were dried.

20



pol ysorbat 80 1.9% The third preferred conposition of the precursor
solution is hydrolyzed gelatin 11.0 parts, flurbiprofen 4.9 parts, glycerin
2.0 partswoghurmiesdehyde sol ution (25%in water) 3.7 pacraL20raboser bat 80
0.2 parts, water 59.3 parts and ethanol 19.0 parts. This fornul ati on when
dried to a thin filmof 0.35 mmthickness gives a drug delivery device with
the foll owi ng conposition: crosslinked~ H?drol yzed gelatin 62. 7%
flurbiprofen 25.7% gl ycerin 10. 3% pol ysorbat 80 1.3% The thin filnms of the
drug delivery deV|ce can be cdfﬂﬂm6{nvm ¢ thecgrandéitape. For use in a
peri odont af uun : H-rs—gan grrhenrstons of about 4 x 5 X
0.35 mMm vﬂi cﬁ g‘é appr opr %\fg |8\r1§% Li }d ?nto a periodont al

pocket . The iy diidd ! m enbodi ments of t %@H@Y@ﬂtl on can be cut into any
conveni ent| shdpe for inplantatlion in the body. A nethod for the treatnent
of patientls RhMﬁpmémiodontiti< wb.0h th s<H@I|veQM)deV|ce i s anot her aspect
of the curyept—pvrentieon—Feathrenrt—asran Oadj ret—te—peri odontal surgery,
whet her as ?I ant during 9 5 ry o a tr&d nent| in the peri odont al
pocket beforaGQ&ughgggdﬁgéger) oioboth bef@ref andyafter surgery shoul d
prove beneficial to-the patients. An inhcreaselin bone |[density and bone

hei ght is expect®e®%Kollesatlt fromthe treatnment with the flurbiprofen
enbodi ment of this invention. Delivery devices containing steroidal or
NSAI D drugs can be inplanted at or in proximty to a site suffering from an
i nf I anmat orgy Rhoe®ss. Delivery devices contai ningflurbiprofen or other

NSAI Ds or ot her bone growth factors can be inplanted at or in
5 Table 7 shows the composition of granulates prepared according to the

following procedure:
* FBP and ethyl cellulose were granulated with 30% Kollicoat solutiop.

* The granulates were dried.

10 ~ Table 7- composition of the granulates

Formulation No. 821 | 822 | 823
Ingredient Weight (g)
Flurbiprofen 6.0 4.0 2.0
Ethyl cellulose 2.0 4.0 6.0
*Granulation solution 3.0 3.0 3.0

* 30%Kollicoat

Example 8
Table 8 shows the composition of granulates prepared according to the
15 following procedure:
* FBP, ethyl cellulose and Eudragit were granulated together with 30% Kollicoat
solution;

* The granulates were dried.



proximty to a site that requires bone growh. Delivery devices containing
antibiotics, antimcrobials, or anti fungal agents can be inplanted at or

i n proxi mvoyotioas2si t e where the action of these drugs ace/naczhibedsdor and
delivery devices containing anti-neoplastic agents can be inplanted at or
in proximty to a tunor site . MniTablets (Mni-Tab) The main advant age of
mul tiparticulate (MP) nodified rel ease (2IQR) drug delivery devices is the
fact that such device may provide consistent and reliable in-vivo drug

rel ease. Mni -tab technol ogy cmdﬂeﬁemmannﬁwp dosage forns

W t h est ab LILAYAY] ||a|| | a\.ll. ul LILILA® T \,IlJes 'u' Cw | C UL; ||u. The Srral |
di mensi ons FOWI“H? Omay cortr?%&te {o &uth tab ez{?’s bei ng| suitable for

insertion n,[r%réd?@ntpe“ odont all poCcK&yeight (BgChNOl 0gi cal' Ty, the production

process of -Tabs is based |on standard pharnmaceutical tapletation
equi pnent , tﬁhsblpmﬂ:nl ng ease |of pilepar at | &0, ve sat2Dity, flexibility, and
cost effec epess—Addi-tenal—benefHts$ m-A—tabs—+nelude excell ent size
uni form tyj F%&F‘a}m%sﬁape and |a s th sur? ce, thereby offlering an

excel | ent SUR§ELa%E T coating with MR popyhmeri ¢ deypces. [The formulation
of such a core shoul d containicarefully an appropriate weight ratio of
active phar rrﬁéhanuulaminsohgmedl ents3(SAPI to3 Bnact | ve 3.6gredijents in order to

Obt a| n th\, uuu: rnrl ral aaca nr d her—pme At ranl ea 0
rel ease). The rel [ d9%ewhy of eosst ‘Pkli}%\sﬂfé’f‘@? |0§|BY(93FMb‘§lﬂe&I}{W&@@%{ﬁ%%m of
ei t her hydrll%; Lhcity or hydrophobicity of the matrix in which the active
ingredient 1s edded or disperesed. Furthernore paraneters such as
porosity of the matrix, swelling rate and extent of the matrix, the kind
and cont ent_ of t{]e9 di sintegrant, binder, filler, glidant, hardness

5 Example :

The liquid precursor composition was prepared by the two following steps:
? Granulation
? Film solution

The Granulation step:

10 Table 9-1 shows the compositibn of granulates prepared according to the
following procedure:
* FBP, ethyl cellulose, Eudragit L-100 and hydrolyzed fish gelatin. (Byco M)
were granulated with 14% Byco M in aqueous solution;

* The granulates were dried.

15 Table 9-1- FBP granulated compositions

~ Formulation No 609-65 | 609-66 | 609-68 |609-69 | 609-70
Ingredient | Weight (g)
Flurbiprofen 4.0 4.0 4.0 4.0 4.0
Ethyl Cellulose 22 3.3 1.1 - 44
Eudragit 1.-100 2.2 1.1 3.3 44 -
BycoM - 0.7 0.7 0.7 0.7 0.7
Purified water 5.0 5.0 5.0 5.0 5.0

- The film solution step:

. The compositions summarized in Table 9-2 were prepared according to the

following procedure:



enhanci ng agent, lubricant, surface active agents, in the matrix

formul ation, and the coating filmpolyner may affect and control the

rel ease pwofimoifaentrolling the tablet properties suchpaes/idioso/odosgr ation,
hardness, friability and etc may further affect the release profile as
well. The full contents. of all publicatigns nentioned in this specification
are hereby incorporated by reference. BRFEF DESCRI PTI ON OF THE DRAW NGS I n
order to understand the invention and to see how it may be carried out in
practice, enb@diTentgsanmdtés were bispdesdr inbethandly asvay sofventonand i thie t resgjtieganpl e
only, with refergnce.to the. acc ng&nyi'ng drawi ngs, in which: Fig. 1 shows a
schematic fl owcHIPRETFOR WeBBIRAPE) Bi%paration; Fig. 2 is a graph
presenting rehe F1Qfil i 2 : :

b dovi co. baged o ibearf CTHGH PR hd I ARIEARE colintdd ol ARG 10 |
Pocket Depth Reduntion for patients treated with the follow ng treatnents:
pl acebo chip (X). chip (Q);, CFf X EBP c¢hj -0, and FBP chip.(A),; . Fig. 4
is a graph shéw FRIYIoRRAtGMag sk ng E%’&P&é’%di’f*pbegt}%‘é‘gf‘%‘?‘“ﬁatwaérfPEtlé‘F)é’a‘f"éd
with the treat meghfefo i 3; and Fig. 5 is a graph showing the effect on
clinical attachnment |evel for patients treated wwth the treatnents of Fig.

3. DETAI LED DESCRI PTI ON OF EMBODI MENTS Exanmple 1 Table 1 shows the
conposition of granul ates prep%ﬁ(ej g, r di Hﬁ’iot o the .I.ol | owi ng procedure:

m solution compositions
Formulation No. 609-65 609-66 609-68 609-69 609-70
Ingredient Weight (g)
FBP Granulate 8.7 8.7 8.7 8.7 © 8.7
Triethyl citrate 0.6 0.6 0.6 0.6 0.6
Polysorbat 80 0.3 0.3 0.3 0.3 0.3
Ethanol 30.8 30.8 - 30:8 30.8 30.8

10 Example 10 .
The liquid precursor composition was prepared by the two following steps:
?  Granulation |
?  Film solution

Granulation step:

15 Table 10-1 shows the composition of the granulates prepared according to the
following procedure:

? FBP and ethyl cellulose were granulated with 10% w/w of Byco M (hydrolyzed

fish gelatin) crosslinking with glutaraldehyde (15% on polymer) in an aqueous

solution;
20 ? The granulates were dried.
Table 10-1 FBP granulate compositions
Formulation No 84-1 84-2 84-3 84-4 84-5
Ingredient Weight (g) |
Flurbiprofen 1.5 3.0 5.0 7.0 8.5
Ethyl Cellulose 8.5 7.0 5.0 3.0 1.5
*Granulation solution | 3.5 3.5 3.5 3.5 3.5




Fl urbi profen (FBP) and Eudragit RS were granul ated with 10% BycoM agueous
solution; The granulates were dried. Table 1. Conposition of the

gr anul at ewo®0lil@Ha¥5w BycoM aqueous sol uti onExanpl e 2 Talplce/220abvomsos he
conposition of granul ates prepared according to the foll ow ng procedure:
FBP and Ethyl cellul ose were granulated with 10% Byco M aqueous sol uti on;
The granul ates were dried. Table 2 : cdr?\éﬂdsiti on of the granulates * nl0%
w w Byco Min aqueous solution Exanple 3 Table 3 shows the conposition of
granul at es pr epat d8%awtwrodionesstinking solutibh ohiBygo pgylowithl ghwaraldegrlie @6y bn

cel | ul ose ancf B¥§° M were granul ated with ethanol; . The granul ates were
dried. Tabl®'¥™onposition of the granul ates *Ethanol Exanple 4 Table 4
shows the cpy@isd dl@brodier@r anul ates prepared according to the foll ow ng
procedure: FBP, Ethyl cellul ose and Pul | ul ane were granul ated wi th ethanol;

The granul at es wBiecenpesitionsaymmarized dapkable 197 were: prepaed fasaidiag to the

5 following procedure:

? The granulate was dispersed in ethanol as a solvent and the dispersion was
mixed for 30min; '
?  triethyl citrate( TEC) was added and mixing of the resulting mixture was

continued for further 15 Ihin.

10 Table 10-2 Film solution compositions
Formulation No. | 84-1 84-2 84-3 84-4 . 84-5
Ingredient Weight (g)
FBP Granulate 8.0 | 8.0 8.0 8.0 8.0
Triethyl citrate | 0.4 04 | 04 0.4 0.4
Ethanol | 40.0 - 40.0 40.0 40.0 40.0
Total 438.4 48.4 48.4 48.4 48.4

Example 11

The liquid precursor composition was prepared by the following steps:
? Granulation
? Film solution

15 Granulation step:

Table 11-1 shows the composition of the granulates according to the following
procedure:
? FBP and Eudragit L-100 was granulated with 10% w/w of Byco M (hydrolyzed
fish gelatin) crosslinking with glutaraldehyde ( 15% on polymer) in an aqueous
20 solution

? The garnuletes were dried.



* Et hanol

according to the foll ow ng procedure:
gr anul at estowniimodR% aquacoat sol ution;

Exanple 5 Table 5 shows the conposition of granul ates prepared

FBP and Et hyl cellul ose were
The granul at es wergLzno/emsosTabl e 5-

conposition of the granulates * 30% w w Aquacoat Exanple 6 Table 6 shows

t he conposition of granul ates prepared

procedure: FBP and Byco Mwere granul ated with 30% Kol | i coat sol uti on;

cording to the foll ow ng

The granul ates were dried. Tabl e 6- conposition of the granul ates *

30%Kol | i coat Exanple 7 Tabl e 7Tabkolis]

igdnsgr anul at es prepar ed

accordi ng +-owrgrprocedues—T FRPapdethyh—cetth ose were
granul at ed| wi tRT8B9 RGP co?ts'is’ollutﬁ% ol ®the gfanul at &3ele dried. Table
7- conposi [T oM QEqitRe granuT at esweiddydsol T'i coat Exanpl'e 8 Table 8 shows the
conposition _of granul ates prepared according to the
Flurbiprofen 1.5 3.0 5.0 7.0 8.5
Eudragit I-100 85 | 7.0 5.0 3.0 15
*Granulation 3.5 3.5 3.5 3.5 3.5
solution

* 10% w/w of crosslinking solution of Byco M with glutaraldehyde (15% on

polymer)

5 The film solution step:

The compositions summarized in Table 11-2 were prepared according to the

following procedure:

?

10 ?

The granulate was dispersed in ethanol as a solvent and the dispersion was
mixed fof 30min;
triethyl citrate( TEC) was added and mixing of the resulting mixture was

continued for further 15 min.

Table 11-2 Film solution compositions

Formulation No. 85-1 85-2 85-3 85-4 85-5
Ingredient Weight (g)

FBP Granulate 8.0 8.0 8.0 8.0 8.0
Triethyl citrate 0.4 0.4 0.4 0.4 0.4
Ethanol 40.0 40.0 40.0 40.0 40.0
Total 48.4 48.4 48.4 48.4 48.4

15 Example 12

The liquid precursor compositions in Table 12 were prepared according to the

following procedure:

1.

Eudragit L-100 was dissolved in ethanol as a solvent and the solution was mixed

for 15min.



foll ow ng procedure: FBP, ethyl cellul ose and Eudragit were granul ated
together with 30% Kol |'i coat solution; The granul ates were dried. Table 8-
conposi t i 20f1/doesgr anul ates * 10% w w of crossl i nki ngpg@hiici®tosse Byco M
wi th gl utaral dehyde (15% on pol ynmer) Exanple 9 The |iquid precursor
conposition was prepared by the two followi ng steps: ? Ganulation ? Film
solution The Ganul ati on step: Table 9-24shows t he conposi tion of
granul ates prepared according to the foll ow ng procedure: FBP, ethyl
cel | ul ose, Eu@r d@biethyil citChe(@FHC hwalr aldyd et thie sinx el vedsi contigusddor ddditveerab15
granul ated wth 14% Byco Min aqueous solution; The granulates were dried.
Tabl e 9-1- FBP JR4&HifSat ed conpositions The filmsol ution step: The
conposi ti ons SurgrRy ZAlosOwaaR R4 %nd HESRtRN SRR R e @ 6 AHiiBHaIIS thifGtes.
foll owi ng procedure:? The granul ates were dispersed in ethanol as a sol vent
and t he resul #i fPRIirs peradiohnlinaslubilized nfigure3@asridissolved mné tthepl addet rtatthe ( TEC)
was added and the m xi ng was ﬁonti nued for ggdi tg’ onal 10 m n;
5 above solution and the mixture was mixed for 15 min.

5. Byco M aqueous solution was then added and mixing of the resulting mixture

was continued for further 15 min.

Table 12- liquid precursor compositions

Formulation | 609-61 609-62 609-63 609-64
Ingredient Weight (g). _ |
Flurbiprofen 2.7 2.7 27 | 38
Eudragit L-100 28 03 03 24
Ethyl cellulose 0.3 2.8 4.0 24
Triethyl citrate 0.7 - 0.7 - 07 0.6
Byco M 0.4 0.4 04 | 05
Polysorbat 80 02 | o0z |. o2 03
Ethanol _ 293 293 432 472
Purified water | 24 24 24 24
Total 388 388 54.4 59.6

10 Example 13
The liquid precursor compositions in Table 13 were prepared according to the
following procedlire:
1. Eudragit L-100 was dissolved in ethanol as a solvent and the solution was mixed
for 15min.
15 Ethyl cellulose was added and the solution was mixed for 15 min
FBP was added and mixed for additional 15 min.

Polysorbate 80 was added and mixing was continued for 15 min.

triethyl citrate(TEC) was added and mixed for additional 15 min.

AN

Byco M aqueous solution was added and mixed for further 15 min.

20



? Pol ysorbate was added and m xing of the resulting m xture was conti nued
for further 10 mn. Table 9-2 Fil msolution conpositions Exanple 10 The
liquid prgeuysiRinifLenposition was prepared by the two folpk@wt sidosdosPs: 2

G anulation ? Filmsolution Ganulation step: Table 10-1 shows the
conposition of the granul ates prepared according to the follow ng
procedure: ? FBP and ethyl cellul ose we2é-granul ated with 10% w w of Byco M
(hydrol yzed fish gelatin) crosslinking with glutaral dehyde (15% on pol yner)
i n an aqueous sol ution; ? The TgbRMYl iyeid pretuesod codfositi@il e 10-1 FBP

granul ate conpositionsl1Q%w w of crosslinking-solution of Byco Mw th
gl ut ar al dehyde ( Fempwai ol PREO7 The PP sol ut P¥H73t ep: *PA%78onposi ti ons
sumari zed in Taple 10-2 were prepared according to the follow hg
procedure:| ? The granul gte was di gspersed in|ethanol ap a solvenf and the
di sper si on wagrdtiened for] 30m nyeight @g)et hyl citrate( TEC) was added and
m xi ng of jthe resultinglm xture was continued forfurther 15 mn.
» Flurbiprofen 4.0 4.0 4.0 .43

Eudragit L-100 2.2 1.1 33 -

Ethyl cellulose 2.2 33 1.1 4.7

Triethyl citrate | - 06 0.6 0.6 -

Byco M 0.7 0.7 07 - 0.7

Polysorbat 80 ‘ 0.3 _ 0.3 03 - 03

Ethanol 335, © 30.8 30.8 30.8

Purified water: - 5.0 5.0 5.0 5.0

Total 435 458 | 458 4538

*The formulation wifhout Eudragit L-100 and Triethyl citrate.

Example 14 ‘
5 The liquid precursor compositions (Table 14) were prepared according to the
following procedure:
- L Hydrolyéed gelatin was dissolved in a mixture of water/alcohol and the solution
was mixed for 45min. Glycerin was added and mixed for 15 min .
2. Glutaraldehyde solution 10% was added and the solution was mixed for
10 additional 15 min |
3. FBP in an alcoholic solubilizer mixture was added and the resulting mixture was

mixed for further 15 min.

~ Table 14- liquid precursor compositions

Formulation 16-1 16-2 16-3 16-4 16-5
Ingredient Weight (g)

FBP 48 40 48 - 48 40
BYCOM 1 80 85 80 78 90
Glycerin 12 15 20 20 16




Tabl e 10-2 Film solution conpositions Exanple 11 The liquid precursor
conposition was prepared by the foll owi ng steps:
sol uti on wHapl@ijen step: Table 11-1 shows the conposi p@ALA10/bES09
granul ates according to the foll owi ng procedure:
was granul ated with 10% w w of Byco M (hydrol yzed fish gelatin)

crosslinking with glutaral dehyde ( 15% 3R

The garnul etes were dried. Table 11-1 FBP

of crosslin
filmsoluti

“pol yner)

? Ganulation ? Film

? FBP and Eudragit L-100

in an aqueous sol ution ?

granul ate conpositions * 10% w w

according t
et hanol as

citrate( TE
for further

Example 15- Scaled up production process

10

ki BA €5P4)t i on ¢f Bylco M wité ¢l ut b6 al Hehydst ( 15% ord0pol

st nn Thn "’).’T“OSI*' ns Sumuri Zed al Tab! e l11-2 were

D PHB*W@M@ﬁ%ru)pro%edure 32 The gfanpl at € was dlsp@rsed

t—and yhe goSpErsi@h Was nixep for _30mn; s e

C) was added and mXxing of the resultjng m xture was con

1Putified waiebl e | 11- 246-i | m sQKut]i on8&bnposi Boédns| Examlbe 1
TOTAL 700 1050 1031 1037 820

The production process was carried out as follows:

mer) The
prepared
in

t hyl

tinued

2

Hydrolyzed gelatin was dissolved in an aqueous/alcohol mixture and the

solution was mixed for 45min. Glycerin was added and the mixing was

continued for additional 15 min .

additional 15 min

mixed for further 15 min.

The formulation of the precursor is shown in Table 15

Glutaraldehyde solution 10% was added and the solution was mixed for

FBP in an alcoholic solubilizer mixture was added and the resulting mixture was



The liquid precursor conpositions in Table 12 were prepared according to
the follow ng procedure: 1. Eudragit L-100 was dissolved in ethanol as a
sol vent ape hhaoespkuti on was mixed for 15m n. 2. Tri et hylpcgjrsodd/BloskEC) was
added and the m xing was continued for additional 15 m nutes. 3. Ethyl

cel lul ose was added and the solution was m xed for additional 15 m nutes.
4. FBP in an al coholic solubilizer mixtd/e was dissol ved and then added to
t he above solution and the m xture was m xed for 15 min. 5. Byco M aqueous
sol utiion was then added and niTsbleg1®liqhiderécnsior tompoditiordsur € was conti nued
for further 15 mn. Table 12- quui d precursor conpositions Exanple 13 The
| iquid precursor c wpns:t:ouq Hr—Fable—313 prepared-according to the

0 WY 5

following procedure: T° %Rgl L- 10 sol VW8 n |et hanol as a
sol vent and the sol uth@ I m xed Tor lg%n-vi/a- EtgyT cel | ul ose was added
and the solution was _nixed for 15 nmin 3. FBP s _added and m xed for

additional 15 mn. |4. GBekssor bate 80 was &tlded and In2 xi ng was continued for
15 min. 5. triethyletrateFEC—was addef* angd—xed—foer additional 15 mn.
6. Byco M aqueous sl Qﬁ@ﬁo/%s added and éf’xed for %4rtHer 15 min. *The
formul ati on w t hout tp&?&gb&t g?luu gnd Tr{gethyfl” citgate.| Exanple 14 The

l i quid precursor conpositions (Table 14) were [prepared according to the
FBP 116 2.0
Ethanol 392 156
PW? 4121 72.0
TOTAL 5720 100.0

1. BYCOM - hydrolyzed gelatin
2. GA (25%)- 25% aqueous solution of glutaraldehyde
5 3. FBP-Flurbiprofen -
4. P.W.- purified water
The preparation process of the FBP-device is shown in Fig. 1.

The in vitro release profile of FBP from the FBP-device is shown in Fig. 2

10 Example 16- Release profiles from FBP granulates
The accumulative release of FBP from different granules' (see Examples 1-11)
- was determined using a dissolution method. The dissolution test was performed in a 900
ml solution at 37°C.- Phosphate buffer pH-4.5 was used as the medium of the
dissolution. The paddle speed was set at 100 rpm. The amount of FBP released from the
15 granulates at each point of time was quantified automatically by U.V method. The

results are summarized in Tables 16-1 and 16-2.



foll owi ng procedure: 1. Hydrolyzed gelatin was dissolved in a mxture of
wat er / al cohol and the solution was m xed for 45mn. dycerin was added and
m xed forwd20iWddi14252. G ut aral dehyde sol ution 10% was agdegr.arlodo®
solution was m xed for additional 15 mn 3. FBP in an al coholic solubilizer
m xture was added and the resulting m xture was m xed for further 15 mn.
Tabl e 14- liquid precursor conpositionsB8anpl e 15- Scal ed up production
process The production process was carried out as follows: 1. Hydrol yzed
gel atin was dissol ved i nTable d6UeQqHs reldac0 bOFBRiftimIthe FBRgrhhdateel uti on was
m xed for 45mn. Gycerin was added and the m xi ng was conti nued for
addi ti onall giRIT 5o 7. S8 UTRIATORIY e o Wol DT FY07es [ AdS P angs 318 3
LO
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precur sor |dbhpositi2ons1?, 1BPCO MZ Hydt ollvifed [gél alin 2.0 GA4 259 -| F5%
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wat er The | epar at3sn p3odess df 83 hg FBP-|devi ge17 $ oshowz i h 2RBi . 2%he in
vitro rel ¢ase profjd @ g5 FBR Trlogy THeggBR-1deviices 19 shown | 33 12 37
4 56 50 72 93 92 8 28 | 4. 121 41| 59| 44
6 82 71 85 96 95 3 34 112 18} 50 67| 50
8 88 77 88 98 97 6 39 119 231 571 73 56
10 90 82 88 98 98 7 43 122 261 62| 77 ' 60
5 ' Table 16-2; The release of FBP from the FBP granulates
Batch# | -84-1] 842 | 843 | 84-4[84-5 [85-1 [ 852 | 853 |85-4 | 855
Time(hr) % Release
0 0 0 0 -0 0 0 0 0 0 0
0.5 0 0 - 12 61 71 19| 15 9 31 23 _
1 2 1 2 74 | 81 351 . 29 19 50 43
2 6 9 32 80 | 84 50 46 30 66 60
3 10| 17 40 83 86 62 56 40 73 72
4 13| 24 45 85 | 86 69 65 47 78 79
6 17| 31 51 86 | 87 © 76 74 55 83| 84
8 19} 38 56 87 | 87 80 79 61 87 88
10 22| 42 59 88 | 88 82| 83| 65 89| 90

Example 17- Release profiles from FBP granulates
10 The accumulative release of FBP from different granules was determined using

a dissolution method. The dissolution test was performed in a 900 ml at 37°C. Buffer
phosphate pH-6.8 was used as the medium of the dissolution. The paddle speed was set
at 100 rpm. The amount of FBP released from the granulates at each point of time was
quantified automatically by U.V method. The results are summarized in Table 17.

15



Exanpl e 16- Rel ease profiles from FBP granul ates The accunul ati ve rel ease
of FBP fromdifferent granules (see Exanples 1-1 1) was determ ned using a
di ssol ut i\ 20HRldeds The dissolution test was perfornmed ipgraL2@60odsossol uti on
at 370C. Phosphate buffer pH 4.5 was used as. the medi um of the dissol ution.
The paddl e speed was set at 100 rpm The anmount of FBP rel eased fromthe

granul at es

at each point of tine was qu

2t fied automatically by UV
met hod. The results are summuari zed in Tables 16-1 and 16-2. Table 16-1 :
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rel ease of FBP from t h&abiBP7gflxmeleatecst fhxhippdfen fréom tRe FBRsgamiaits | es from

FBP gr anul
det er m ned

ates—The
%@P% 4 7611

_accumH-ative release of

EBR

fnrnni

3P| orforb{ Réd.

'I'ﬁ% 2dl S

from-di

S¥t-Uti on

852t wa

ranul es was
5 per f or nmed

in a 900
di ssol uti o

al €

0C. ffer phosp
Tlﬁiﬁgﬁj)addle spe set at

Relbgs

was used
rpm The

S the m
anount of

bdi um of the
FBP

rel eased fromt he

17: The rel%gse of l

automat i1 c

profiles f
accunul ati

ve rel ease ofggBP

ed was
@r anulpat e ach poil

of tife was

Quanti f

ed

. __The tesults
6§Iurgppr

are S
a—<

ot he §88

Lonarlze
ari-Zze

P gré?hlate

in—TFab

s6ﬁxanplt

e 17. Tabl e
18- Rel ease

ay

e

P (ée?vi

eNnt

j|?$er<Qﬁﬁ

a1

FBPR- devi ce

grangi

tes 1
5 was def

e
er m ned

using a di

szol uti errome

t Igod. s9®l ut

370C

sol uti on
di ssol uti o

m The bhdke

Buff

phiosphate pH-6
pl H- 6.

ign te

8 was

st6snvas p

cof or ned

he - nedi

ina900 m
um of the

tgépeed]das s&t af

%00 r

oG U &GO

92 were|

pl aced in

each vesse
tinme was q

Fhe—ampur
d%ntifieg?aTE

Sgl FBRLre eg&;eu
y

Tgo()”l {

/ netho

d. ‘The r

[1669]6V| C @3

at—eat
pSuUlts a

h poi nt of
e summmari zed

in Table 1
prepared f

& Tabl e

romgr anul at

omatji cal'l y{ b
o4 F[3F90f

%8 | 8be [religase
Rell e

Chi p) prep

% ed froid

s Examl e 19-
90

tTie FBP}

ofiles

odevi ce
rom EBP

72

96

TFBP Chi p)
dev[ce (FBP

88 '18 95
91

10 75 89 21 95

- 75

97

10

Example 18- Release profiles from FBP-device (FBP Chip) prepared from

granulates

The accumulative release of FBP from different FBP- devices was determined

using a dissolution method. The dissolution test was performed in a 900 ml solution at

37°C. Buffer phosphate pH-6.8 was used as the medium of the dissolution. The basket

speed was set at 100 rpm. 5 chips were placed in each vessel. The amount of FBP

released from the devices at each point of time was quantified automatically by U.V

method. The results are summarized in Table 18.



precursor The accunul ative rel ease of FBP fromdifferent FBP- devices
prepared from precursor was determ ned using a dissolution nethod. The
di ssol ut iwo 20ast143as perforned in a 900 m sol ution at

phosphate pH 6.8 was used as the medi um of the dissolution.

speed was set at 100 rpm 5 chips were

FBP rel eased fromthe devices at each poil

BCODL20B0rH 00809

| aced in each vessel.

0

The basket

The anpunt of

nt ‘of time was quantified

automatically by U V nethod. The resul ts are surmarl zed in TabI e 1f9r Tabl e

19: The rel ease dfablBR :fThy hee o B
study Study Object’ive:

Tod term ne the effectf the

20- dinical
pl acenment in a periodontal pocket of @&%ﬁﬂgﬁ the follow ng chips on probing
pocket dep - 609Perfi oggy_p PT ygo-(T [ urgpppr df en/ chijor hexi di.ne - |FBP/ CHX)
formulation ? PeriloChip (jchl orheki di ne) |fornul ati®k1? [FB42bi pr&#-&n |Chi p
formul at i onB@tclﬁ# ag @ébo Chi|P& or mu] @& i on t70|dy Duration:| 25 weeks. Stjudy
Tr eat ment s} reatrent—arns— ‘-Fl“ea'l—ﬂ?‘i?“‘ S Per+oChip—Ptus
(flurbi prorfje ezlhrl)or hexi di ne - FBP/ CHX) ?gtl on Treatnent 2 - PefrioChip
(chl or hexi [dy ne - forjnupation @greatfremt 3 -| K urbifppofen [Chigp
fornmulation Treatment 4 -| Placebo Chip formil atli on Dogage: The daosage f or
the first t0.8atment 2drm qon%i sts| ofliSa sindi e PgribChipg Plus 4
1 33 15 28 6 1 2 5
2 49 23 52 8 1 3 7
3 59 29 74 | 11 3 3 8
4 67 34 90 13 3 4 9
6 81 44 100 16 3 5 11
8 91 53 102 18 4 6 13
10 98 60 103 21 4 7 14
Example 19- Release profiles from FBP-device (FBP Chip) -prepared from
5 precursor
‘The accumulative release of FBP from different FBP- devices prepared from
precursor was determined using a dissolution method. The dissolution test was
performed in a 900 ml solution at 37°C. Buffer phosphate pH-6.8_was used as the
medium of the dissolution. The basket speed was set at 100 rpm. 5 chips were‘placed in
10 each vessel. The amount of FBP released from the devices at each point of time was

quantified automatically by U.V method. The results are summarized in Table 19.



(flurbiprofen/chlorhexidine - FBP/CHX) fornulation, containing 1.5 ng
flurbi profen and 2.5 ng chl or hexi di ne. The dosage for the second treat nent
arm consiwb3ofifoodq2si Ngl € Peri oChi p (chl orhexi di ne - CHXpclhQt.s04é/a50560,
containing 2.5 ng chl orhexi dine, The dosage for the third treatnent arm
consists of a single Flurbiprofen formulation, containing 1.5 nyg

flurbi profen. The forth arm consists of- 3 “pl acebo Chip formulation.

Subj ects: Inclusion Criteria: ? Signed informed consent form ? Good general
health ? Mal e or fablkd B9: Jhbjreedss ocfHBR fnﬁ‘ﬁthcel%lsdmide frephrad firom pp’ecﬁsmat ur al

teeth?AV.!th!lf\l fnr fhn 25 wnalke rlur::t|nn f!qg ot |A\,’)D al

di sease on aBﬁ%ﬁral 6996@5 h c@%@cteﬁﬁ%ég qgn@‘r)r&@grﬁ? §O%F2 éggt
teeth withrpgfjodontar pockets of 6-9 nm i n depth (potential target teeth)
in order tjo reach paseline (day 1) with pereprerhal pockets of 5-8 mmin
depth, w th@ut invjolving the apex of the tooth. ? Femal es of chil dbearing
potenti al pust—behop preghapt—at—entry—andagree—to—use—an—adequate—+ret hod
of birth confrol du 9ng t he Ostudy Qnd pai nQ Cifeda: A 94 V\BE'k;Q
relative tpp ggaserine;zthe n Trepugtiony probi g pockepgdeptn {PPD) is.
used as prjimary effficacy éndpoi nt Additiona primary endpoints jare
clinical attachnent #4%®vels (4QAL) andlbl egdi48 on|pri@bi ngl (BEP) i|ln  he
target pockets—selected
2 93 51 15 73 32 53 7
3 100 57 18 82 44 - 67 9
4 102 62 21 | 87 55 79 11
6 102 69 25 - 93 74 97 | 14
8 102 74 - 30 - 95 85 100 16
10 102 79 33 97 92 100 18
Example 20- Clinical study
Study Objective: ‘
5 To determine the effect of the placement in a_periodontal pocket of each of the

following chips on probing pocket depth (PPD):
?  PerioChip Plus (flurbiprofen/chlorhexidine - FBP/CHX) formulation
? PerioChip (chlorhexidine) formulation |
? Flurbiprofen Chip formulation
10 ? Placebo' Chip formulation
Study Duration: 25 weeks.
Study Treatments: Four treatment arms.
Treatment 1 — PerioChip Plus (ﬂurb1profen/chlorhex1d1ne - FBP/CHX)
formulation
15 Treatment 2 — PerioChip (chlorhexidine - CHX) formulation
Treatment 3 — Flurbiprofen Chip formulation
Treatment 4 — Placebo Chip formulation
Dosage: The dosage for the first treatment arm consists of a single PerioChip Plus
(flurbiprofen/chlorhexidine - FBP/CHX) formulation, containing 1.5 mg flurbiprofen
20 and 2.5 mg chlorhexidine.



at baseline, neasured at weeks 24. PPD neasurenents at 6, 12 and 18 weeks
are used as secondary endpoints. Additional secondary endpoints are

clini cal wotaciens | evel s (CAL) and bl eedi ng on probi ngctBCR0/H0sdhe
target pockets selected at baseline, nmeasured at weeks 6, 12 and 18. Study
Rationale Cinical studies using devi cez and topical admnistrations of FBP
denonstrated that FBP reduces gingival ~i ATl ammat i on, prevents the
progression of alveolar bone |oss in subjects with periodontal disease and,
in sone cases, Cckhgsdssagonfor nthe ssegarich treBxent| arPhapnasty extha ofing)é eReriaGhip

devel oped r eliv evi t he Peri i chl or hexi di ne gl uconate
25 gy bAsHa R T g cniek dey M S GE or s

bi odegr adabl e poinenEbsagt for 0he thirdkeshuhyal atizems@Rl af iansingli Ehurbiptdases
chl or hexi di ne gluconate directly into the periodontal pocket over a period

of about sdommulatigns conthiainesph apdlwhipsofdr.ug del i very device is similar to
the Peri QChi p(r)pm. W.Lh. th | L 4.0 \ i ve ingredient

f 1 ur bi prgfen 1.§hr‘r’g%}‘f‘]ta&{‘§°%ﬁ¥%‘té‘:apﬁf‘ée)%’@@f?‘%g‘é@%ht with the FBP/ CHX chip
will be eff@mjédte since the active ingredient will be rel eased directly
into the pocket, with concentrations of drug maintained over a sustained

period. The | ocdnclysian6riterife FBP/ CHX chip at the inflanmmtory pocket (site)
woul d avoi d pet %@é&e%@%’e?c«gﬁle ted adverse events in the G tract and

ot her body devi ce slow rel'easée of FBP would provide |ong-term

mai nt enance of tdagydafeasial Bedithvel s of the drug w thout concerns for subject
conpl i ance. Objective The objective of this clinical study is to deternine
the effil®acy andslafoefemalé suthectprgedaPdnearsfold, FBP/ CHX chip containing a

conbi nati on of? fﬁ%glh%roquelpat&ralste&g and
?  Availability for the 25 weeks duration of the study
?  Periodontal disease dn a natural teeth characterized by the presence of at least 2
teeth with periodontal pockets of 6-9 mm in depth (potential target tecth) in
15 order to reach baseline (day 1) with periodontal pockets of 5-8 mm in depth,
o w_ithout_involving the apex of the tooth.
9 Females of childbearing potential must be non pregnant at entry and agree to use
an adequate method of birth control during the study.
End-point Criteria: ,.

20 At 24 weeks, relative to baseline, the mean reductions in probing pocket depth ‘
(PPD) is used as primary efficacy endpoint. Additional primary endpoints are clinical
attachment levels (CAL) and bleeding on probing (BOP) in the target pockets selected

at baseline; measured at weeks 24.
PPD measurements at 6, 12 and 18 weeks are used as secondary endpoints.

25 Additional seconciary endpoints are clinical attachment levels (CAL) and bleeding on
probing (BOP) in the target pockets selected at baseline, measured at weeks 6, 12 and
18.

Study Rationale _
Clinical studies using devices and topical administratibns of FBP demonstrated

30 that FBP reduces gingival inflammation, prevents the progression of alveolar bone loss
in subjects with periodontal diseaée and, in some cases, causes bone mass gain. Dexcel

_Phamia Technologies Ltd. developed a drug delivery device, the PerioChip®



chl or hexi di ne gluconate 2.5 ng on probing pocket depth, clinical attachnent
| evel (CAL), and bl eeding on probing. These results are conpared to those
for CHX owopofiseeesd arn), FBP chip (third arm and Pl aeelvarLmhipodourt h
arm. These treatnments were applied to 2 teeth with periodontal pockets of
5-8 mMmmin depth (target teeth), w thout jnvolving the apex of the tooth. At
24 weeks, relative to baseline, the mear;S rreductions in probing pocket depth
(PPD), the clinical attachment |evel (CAL) and the bl eeding on probing
(BOP) in t hehtoahgading ghkenate 2 Sirhgs pawdlondoend applidation) |Thi§ @V@ewedstas:)f a

B Secondar YoRraEbit B e drp dOReY PHYBLr A et bR R (var ot idity
bl eedi ng o nglﬁé&ﬁ'tdﬂ'ﬁlire{c@@htoathe Periddon®d) odket \WEKS ger-m@ ofl Hbt isévenOdays.ulgjhect

follow up was 24 weeks, with interimvisits at 12 and 18 weeks. STUDY

SUBJECTS NuFBBICHEX chipisireg dlelivery devise is stmyilarde @e&moﬁér@,emﬁuﬁae@édéwn% a
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study followng witten informed consent. To be eligible faor this study
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DT 0, I IR U85 SR AEeL ey e e efarial gl
Criteria ? Rr@&pmemabNSMDereldm&/eadjeammm theGImdomIﬂlotlpdeloéy dedcest he sane
pot ent | aI target Tfle? slogv release of FBP would provide long-term maintenance of therapeutic
levels of the drug without concerns for' subject compliance. '
Objective .
The objective of this clinical study is to determine the efficacy and safety of the
placement of a FBP/CHX chip containing a combination of flurbiprofen 1.5 mg and
15 chlorhexidine gluconate 2.5 mg on probing ’ pocket depth,. clinical attachment level
(CAL), and bieeding on probirig. These results are compafed to those for CHX chip
(second arm), FBP chip (third arm) and Placebo chip (fourth arm).
These treatments were applied to 2 teeth with periodontal pockets of 5-8 mm in
depth (target teeth), without involving the apex of the tooth. At 24 weeks, relative to
20 baseline, the mean reductions in pfobing pocket depth (PPD), the clinical attachment
level (CAL) and the bleeding on probing (BOP) in the target pockets (sites) selected at
baseline are used as primary efﬁcacy endpoint. PPD measurements. . |
6, 12 and 18 weeks were used as secondary endpoints, as well as clinical
attachment Level (CAL), and bleeding on probing (BOP) at 6,12 and 18 weeks.
25 The duration of subject follow up was 24 weeks, with interim visits at 6, 12 and
18 weeks.
STUDY SUBJECTS
Number of Subjects:
Eighty (80) male and female subjects: 25 subjecfs in the PerioChip Plus arm;
30 - 25 subjects in the PerioChip arm; 15 subjects in the Flurbiprofen Chip arm;
and 15 subjects in the Placebo Chip arm, with moderate to advanced adult

periodontitis were entered into the study following written informed consent. To be

eligible for this study subjects must have, at screening, at least 2 potential target pockets



? Periodontal pockets of nore than 9 mmin depth, and with class 2 or 3
furcation invol venent, on the potential target teeth. PLAN OF STUDY Two (2)
t ar get pcwbqt)ﬁ/dongach subj ect were used for chip pl acepeiirioiobdsgosst udy.
Those pockets in each subject neeting the entrance criteria were treated in
one of the ways described bel ow. The specific treatnment of each target
pocket was initiated at day 1 (baselinepP4-Treatment 1 : (FBP/ CHX chi p)

FBP/ CHX chi p, consisting of 2.5 ng chl orhexi dine gluconate and 1.5 ng

f 1 urbi prof ewith arPPl of €4 nin ia obded de graskl bhdetine (daysl) Ivittkpatiogehtal peckeBtafisx was
pl aced in each one of the target pockets (PPD qof 5-8 mm, one in each
tooth, for Smpingdepds wit P’e‘&f"%ﬂm&d@k@te@‘q QR subj ect nouth. Treatnment 2:
(CHX chi p) %&Eﬁ@ iteARsi sting of 2.5 ng chlorhexidine gluconate
formulated 1n a éegradable cross linked gelatin matrix was placed in
each one of the Elasqmee of andret tharf PPhdjadenb p8riodgntal qprekets omathe daowt poteditinl a
total of 2 treat ed lilets in each subject nouth. Treatnent 3: (FBP chip)
FBP chi p,’> consi s®&% 08 1.5 ng flurbiprofen formulated in a bi odegradable
cross |inked gel cr . rget ts
(PPD of 55 m ,TeaiRofiEt BAckeeRE o R I AnfACpREAng it Uit 3T O LBREO
each subj ect nouhholv@mexﬁtmeﬁkpétentl(all?th@eetaethchl p) Pl acebo chip (not

consi sting cllVv atnment) formulated in a biodegradabl e croslinked
gel atin mtl?{&%\/étsgq@égd in each one of the target pockets (PPD of 5-8

mr), one in eac hT‘;V9$ST| tark Q" pRkEQLiRl calh sdbjebeRERURACKE Ichip PlaBAfkht SHOheCT
nmout h. EFFI CACY ANAL

10 study. Those pockets in each subject meeting the entrance criteria were treated in one of

the ways described below. The specific treatment of each target pocket was initiated at
day 1 (baseline).
Treatment 1: (FBP/CHX chip) FBP/CHX chip, consisting of 2.5 mg
chlorhexidine gluconate and 1.5 mg flurbiprofen formulated in a biodegradable cross
15 linked gelatin matrix was placed in each one of the target pockets (PPD of 5-8 mm), one
in each tooth, for a total of 2 treated pockets in each subject mouth.

| Treatment 2: (CHX chip) CHX chip, consisting of 2.5 mg chlorhexidine
gluconate formulated in a biodegradable cross linked gelatin matrixlwas placed in each |
one of the target pockets (PPD of 5-8 mm), one in each tooth, for a total of 2 treated -

20 pockets in each subject mouth.

' Treatment 3: (FBP chip) FBP ch1p, consisting of 1.5 mg flurbiprofen
formulated in a biodegradable cross linked gelatin matrix was placed in each one of the -
target pockets (PPD of 5-8 mm), one in each tooth, for a total of 2 treated pockets in
each subject mouth. |

25 - Treatment 4: (Placebo chip)
‘ Placebo chip (not consisting of active treatment) formulated in a biodegradable .
croslinked gelatin matrix was placed in each one of the target pockets (PPD of 5-8 mm),

one in each tooth, for a total of 2 treated pockets in each subject mouth.

30



Probi ng Pocket Depth (PPD) PPD is the neasurenent of the distance fromthe
coronal edge of the gingival margin to the base of the pocket. PPD was

measur ed wb 20PWo14kt €s per tooth: mesiobuccal, m d-buccalrfiegh/eootsccal ,
m d-1ingual. Measurenent was taken with a standard 15-nm Uni versity of

North Carolina (UNC) periodontal probe. For recording pocket depth, the
probe tip is placed at the bottom of the&5pocket and the pocket depth read
directly fromthe mlIlinetres markings on the probe. Recession (R

Recessi on i EFERCAQUANALIYSISdi stance in mllimetres that the free gingival
mar gi n has m% rated apically fromthe cenento-enanel junction (CEJ) at the
sanme site tPex 1@5’%%3&6}&) using a standard 15-nm University of North

Carol ina (UNG) P qdaR! alyshF oy oo isahodrbACHIRBork PRl dGALikss Of

attachnent is d ned a istance Tn mllirnetres
pocket has mialggl[ratcedleahnseaalfltke foodiet.t PieD Giab. mEfuredast foat cit¢sapardoath: niesiosanme

site nentioned abo ddin he. r ecessi measur enen R)..,to th PPD
measur enent OUgile E’(ﬂ‘?{ﬁt}“@ﬁ ‘%‘B‘M‘g‘ﬁﬁ %@é%%&%%ﬂ tag&eﬁ "%1 %étﬁ’é atlt o
i mredi at el y; afhe UniRASH! wstohﬂq:?a@,a gm@ 9%th b&e Fés eébotihg peet di ng
the BOP is a dichotonous one: leeding 1 = ee I ng on probing to
t he base ofdeptie thopkde tifhes piawdaatythefbfottomcqf tharreeketeandvihe pobket gleathgesadr om

basel i ne f Oéirécﬁ? flom the rrneiﬂyrr%t{'e% rr]narfgmgs c[))n {h%rprg)lpe treated pockets.

10 Recession (R)

Recession is defined as the distance in millimetres that the free gingival rhargin
has migrated apically from the cemento-enamel junction (CEJ) at the same site that PPD
was measured using a standard 15-mm Univbersvity -of North Carolina (UN (@) periodontél
probe.

15 .
Clinical Attachment Level (CAL)

Loss of attachment is defined as the distance in millimetres that the base of the
pockét has migrated apically from the CEJ. CAL was calculated at the same site
mentioned above, by adding the recession measurement (R) to the PPD measurement.

20
Bleeding on Probing (BOP) ‘

BOP was measured at the same site immediately after measuring the PPD. The
scoring device used for recording the BOP is a dichotomous one:

0 = No bleeding

25, 1 = Bleeding on probing to the base of the pocket

The primary efficacy parameter was the change from baseline for the mean
reduction in PPD for the treated pockets.

Additional primary efficacy parameters were:

Proportion of pockets with at least 1 mm reduction in PPD.

30 Improvement in CAL relative to baseline for the treated pockets.

Reduction of BOP scores relative to baseline. BOP score of 0 (=no bleeding), or

1 (=bleeding) was assigned to each target pocket at baseline and post-baseline.

The primary time-point for all analyses was at 24 weeks.



Additional primary efficacy paraneters were: Proportion of pockets with at
| east 1 mmreduction in PPD. Inprovenent in CAL relative to baseline for

t he treatwe ppal6elrs. Reduction of BOP scores rel ative techageshiRs0980P
score of O (=no bleeding), or 1 (=bleeding) was assigned to each target
pocket at baseline and post-baseline. The primary tinme-point for all

anal yses was at 24 weeks. PPD nmeasur ement® -for the treated pockets at 6, 12
and 18 weeks was used as secondary endpoints. Additional secondary

endpoi nts were @D andsiBERents fohthetteraget pqictkk et $, $2laad t18dvarks yesalsed as
measured at weeks 6, 12 and 18. RESULTS |. Pocket Depth | nt .to treat
patients (ISP99MSGBkEAIPRII: KA qdBEnaRiReORIATD AERARIF pere Biad 4P an dheclaitt o
summar i zed Jj &k GeledeBhiaRMING. PBasttRDE WeBEP), Besuliks : The results are al so
summarized in Fig. 4. Cinical Attachnent Level (CAL) Results: The results
are also sunmarized in Fig. 5. Surprisingly, the FBP chip gave simlar
results to the CHX/ FBP chip. Thus, a chip containing an anti-inflammatory
agent al one nay be used to obtain the sane therapeutic effect as a chip
containing both an anti-inflammtory agent and an anti bacteri al

agent. CLAIMS: 1. An oral delivery device for the treatnent of periodontal
di sease, said device being in a solid unit dosage form configured for
insertion into a periodontal pocket of a patient, consisting of: (a) a

bi odegr adabl e pharnaceutically acceptabl e water-insol uble polyner in the
formof a matrix;



(b) a therapeutically effective amount of at

agent dispersed within the matri x;

opti onal lyoabil@aps one of a wetting agent,
di spersi ng agent;

| east one anti-inflanmatory
(c) optionally a plasticizing agent;

. a suspendi NGcRAEN10/f802
and (e) optionally an enzymatically bi odegradabl e

(d)

pharmaceutically acceptabl e water sol ubl e pol ymer di spersed within the

matri X,

enzymati ¢ degradati on,

and swel | i

wher ei n sai

n

of t héF

wherei n sai d bi odegradabl e wat e
physi cal
The devi ce RESUILHAISN 1 wherein said physical
ter-lnsoluble pol ymer .
abl e wat er-i nsol ubl e pol yner

Ji-nsol ubl e pol yner
di sintegration or a conbination thereof.
disintegration is y hydration
3. The device of claiml

I s not degradabl e by

I s degradabl.e by

2.

hydrol ysi s. 4 The ggx.h% tPéatgalaﬁhﬁ‘?s 1 o%ka D&t (B} Reab &5 Rpsllﬁtspm ymer
conprises_a waterso DOLY [-1nsoluble dition
of a cross-Trestloedtg agént 1 n an anount sufflaHEnCHnD render sald pol ymer
mater-insegﬁgfgg—yhil" °"u. tHo—th Egc $ - aalﬁsaf‘i-iQ&I et ory
agent from-sa elivery dev ce. 5. ?%e device of cllaim 1 having in{vivo
rel ease pﬁ@@enties that 6.66ult G6n thheSdeducti d of perisddontjal 4cket depth
of the patigggt- 6. The Ugyi CF Q&3cialqh;, elng such thak 1t 1 5 gegtaded in
the periodaontal pockefl there! ﬁ!n” sSo and_adheLLng_Lg
peri odont @fEpocket . 7. Tﬂg‘devWéé af 8I§|n11 bherei n sd'd wat er’a nsol ubl e
pol ymer s ash@ehel T1iom crops-11 nked-uat ef - salabl e [prot.ed n,| cel.bul pse or
cel Iul osergerfyagpvestarehor—staretg s 515 2218 | 246
Treatment CHX/FBP CHIP )
18 24
Study Visits Scr. BL 6 Wks. 12 Wks. | Wks. Wks.
Mean 6.62 6.58 539 4.75 4.66 4.39
STD 1.03 0.99 1.33 1.24 . 1.36 124
SE 0.15. 0.14 0.2 0.19 0.22 0.2
A mm from BL -1.19 -1.83 -1.92 -2.19
A% from BL -18.14 -27.81 -29.21 3321
Treatment FBP CHIP
18 24
Study Visits Scr. BL 6 Wks. 12 Wks. | Wks. Wks.
Mean 6.63 6.53 523 4.65 4.79 4.67
STD 0.96 0.82 1.07 1.26 1.44 1.63
SE 0.18 0.15 0.20 0.25 0.29 0.33
A mm from BL -1.3 -1.88 -1.74 -1.87
A% from BL -19.9 -28.77 -26.66 -28.57
Treatment PLACEBO CHIP
18 24
Study Visits Ser. BL 6 Wks. 12 Wks. Wks. Wks.
Mean 6.69 6.67 5.46 55 4.88 5.05
STD 1.07 1.03 0.78 1.32 1.39 1.4
SE 0.2 0.19 0.16 027 0.28 0.3
A mm from BL -1.21 -1.17 -1.79 -1.62
A% from BL -18.13 -17.5 -26.88 -24.32

5

The results are also summarized in Fig. 3.



derivative, glyceryl nonostearate, carbomer, PVP (polyvinylpyrrolidone),
gum acacia gum guar gum polyvinyl alcohol, polyhydroxyethyl netacryl ate,
pol yhydr oxpreiiehs8et acryl ate polyacrylic acid, polyacrycramedeomssh

pol yet hyl ene glycols.8. The device of claim7 wherein said water-sol uble
protein is selected fromthe group consisting of gelatin, collagen,

al bumin, an enzyme and fibrinogen. 9. T8 -device of claim8 wherein said
gelatin is hydrolyzed gelatin. 10. The device of claim9 wherein said
hydrol yzed gel at BrReding ohcPioba (BOPeRébwlts:Wei ght in the range of 1-20 K
Dalton. 11. The device of claim4 wherein said water-soluble polynmer is
cross-linked by a curing process in the presence of a cross-linking agent,
wherein sgrg CIFI A0 Process s sefected fromt nqs(ﬁr oup consisting of heat,
hum dity, {pressure, radiation, and the vapors of 0ss-1inking agent | 12.
The device of claim4 V\/nBLel n sai H6Wéser - | sI3Wiks e pol%/Wé$ i s|@fd¥sl i nkled
in the pre £oneg re of jtt TOuQ sty gtutar ehyde,

f or mal deh y{%‘rélgigar bOdI | rgﬁge 13 ':|6e(9deV| cLeOU?(;;fb any ofd)dgl ai ng 1(#1% whelr ei n
sai d wat er{in/EBBbCIIHPpoI y)r%r is pf es(laiﬂ at |a &¥ncent f atd-dn of |fr dralabout
20% t 0 aboytf0% 4 —rhegeviece—pf H-i—wheretn—psatd;ptasti—ct ghg—agent
is selecte Wr gI ycol €rivatives, M%t hal atﬂégsi, cit ratolé&deri at |0\L/§es
benzoat es, PtmmBOGHIgI ycdlooest er s ofo0. fatty |adids, refinetd m neral0.7i I S,
canphor , c' er-e—act-e—easter—eH—tern—etH—and—sugar—alcohols—15—The
device of claim 14 wherein said glycol derivative is glycerin. 16. The
devi ce of clai miyR&IRIde 518 SiPhasiddGhFina. agent is present at a
concentration of from about 1% to about 25% (ww) . 17. The device of claim
1 whereird said anti-inflammatory agent is hydrophobic or

Clinical Attachment Level (CAL) Results: -

Treatment CAL

BL- 6 Wks. | 12 Wks. 18 Wks. 24 Wks.
CHX CHiP 7.64 6.56 6.33 6.70 6.60
CHX/FBP CHIP 7.40 6.64 5.84 5.89 5.66
FBP CHIP 7.34 ' 6.33 5.85 | 6.04 6.17
PLCEBO CHIP 7.67 7.04 7.04 6.67 6.73

The results‘are also summarized in Fig. 5.
10 |
Surprisingly, the FBP chip gave similar results to the CHX/FBP chip. Thus, a
chip containing an anti-inflammatory agent alone may be used to obtain the same
therapeutic effect as a chip containing both an anti-inflammatory agent and an anti-
bacterial agent.
15



non-wat er sol uble. 18. The device of claim1l wherein said anti-inflanmatory
agent is a non-steroidal anti-inflamatory agent (NSAID). 19. The device of

cl ai m 18 wbehfidiHsi d non-steroidal anti-inflammatory agemiiLiciodRsect ed
fromthe group consisting of 3-Anm no-4-hydroxybutyric Acid, Aceclofenac,

Acenet aci n, Acetam nosal ol, Alclofenac, Al mnoprofen, ? -Bisabolol,

Par anyl i ne, Anfenac, Bronfenac, Benoxapr38f'en, Benzpi peryl on, Ber m)prof en,
Bronosal i geni n, Bucl oxi c Acid, Bufexamac, Bunadi zon, Buti bufen, Carprofen,
C nnetacin, didanac, Copirac, Diclofenac, D clofenac Sodium Diflunisal,
Ditazol, rkf: ’Igf% Aci d, ?- Acetam docaproic Acid Bendazac, Etodol ac,

Et ofenarrate I'nac, Fenbufen, Fenclozic Acid, Fendosal, Fenoprofen,

Fentiazac, gepragh Rell, delivt ﬁ/emecfa%%sl ’trearﬁ!é?@@%e?ifcﬁ&tal':&%d% P& @Bvice
Gentisic Acid,  ucanetacl d ycol Salicylate, 'Ibufenac, | buprofen,

| bupr oxam Heirgpimet odidiumit domgmﬁouﬁennﬁglsed &xrdhsection mwepermdon@bpod@hpf a
Ket opr of en, tKet or ol %g Lonoxi cam Lonazol a, Lonazol ac, Loxoprof en,
Mecl of enami REUARSG ¢ONSKEPRAL M ¢ Acid, Mel oxi cam Mesal ami ne, Metiazinic Acid,

Mof ebut azone, NRf ezMigdogrdiaBlePhanaddufit iy decfitle walesMsBEILREpol{MACRARNO! |
Oxanet aci ne, Oxaprozin, Oxicans, O<yphen ut azone, Paranyline, Parsalm de

Peri soxal , Phenyl %Mnﬂ@f/ﬁlma@’lx P| razol ac, Piroxicam Pirprofen, Pranoprofen,

B oo 4o R o B UG S AGF ApsPEht Sl s,

Sul i ndac, Supr of en,dls'pdpgb@uamnethe'ﬁaimxfl umat e, Tenoxi cam Ter of enanate,
Ti aprofenic Acid, Tiaram de, Tinoridine, Tolfenamc Acid, Tol netin,
Tr opesi n, Xenbu®) n OPXP%b(rad? asticizmg agsphof en, Zi | eut on and Zomepi rac. 20.

T, Sevtse ol 5o TSRS A LRSI o X808 o o
granul e or cyl i nderdispersing agent; and’
(e) optionally an enzymatically biodegradable ‘phannaceutically acceptable
water soluble polymer dispersed within the matrix, |
wherem sa1d biodegradable water-insoluble polymer is degradable by enzymatic

15 degradation, physical disintegration or a combination thereof.

2, The device of claim 1 wherein said physical disintegtation is by hydration and
. swelling of the water-insoluble polymer. |

3. The device of claim 1 wherein said. biodegradable water-insoluble polymer is

not degradable by hydrolysis.

20 4. The device of claim 1 wherein said water-insoluble polymer comprises a water-
soluble polymer rendered water-insoluble by the addition of a cross-linking agent in an
amount sufficient to render said polymer water-insoluble, while permitting the release
of said anti-inflammatory agent from said delivery device.

5. The device of claim 1 having in-vivo release propertles that result in the
- 25 reduction of periodontal pocket depth of the patient.

6. The device of claim 1, being such that it is degraded in the periodontal pocket

thereby becoming soft and adhering to the periodontal pocket.

7. The device of claim 1 wherein said water-insoluble polymer is selected from

cross-linked water-soluble protein, cellulose or cellulose derivative, starch or starch

30 derivative, glyceryl monostearate, carbomer, PVP (polyvinylpyrrolidone), gum, acacia
gum, guar gum, polyvinyl alcohol, polyhydroxyethyl metacrylate, polyhydroxymethyl
metacrylate polyacrylic acid, polyacryl amide and polyethylene glycols.



22. The device of claim?2l, wherein said filmis fromabout 3 to about 6 nm
in length and fromabout 1 to about 5 mMmin wdth and fromabout 0.01 to

about 1. GOyanithoifrsckness. 23. The device of claim1l wherehmegabesoo
anti-inflammtory agent and said waterinsol uble polyner are present at a

rel ative weight ratio which ranges from about 2:1 to about 1:3. 24. The
device of claim1l wherein said plasti ci'iﬁong agent and said polyner are
present at a relative weight ratio which ranges fromabout 1:10 to about
1:2. 25. Th® devileedoficecbficlainl,/ whereiai said sviattrpelubledanteid isdsedeeteslefrom the

periodontitis. 26...A periqdontal inplant conprising the device of any of
claims 1- 25g.r°‘2pi9°‘3§15H§EH58§F%‘F’ CoPREchy E‘E‘Hﬁhf‘n 512y Ry éﬂﬁ‘t"ﬁgerhi sease

conpri si ng @dni njjt @RERGFCRiR SARdroid ARl BAGKRY drBlyzéd geﬁtirﬁnt i n need of
such treatnent the delivery device of any of clains 1-25. 28. The method of

cl ai m 27 whHk ei rllsadeyita efitlaem® wheraim sd] hydrolyzed gelattmtmayohgyerd oudacubkr
surgery, wher.e, sai. d devicg, L§ I rted into a periodontal pocket before
and/ or~ af’t eV IEH nﬁ‘éﬁﬁ*‘&%ﬂfk@ﬁﬁ%ﬁ% 29. Use of an oral delivery device-

accordi ng tp,anyrif delidk 6 chhidd wherbil®all RRRF-3510618 pofynn 19 6R6E-liakaPbyes for
oral adm nistration for the treatnment of periodontal disease.
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..

10 12.  The device of claim 4 wherein said water-insoluble polymer is crosslinked in the
presence of one or more of the group }consisting of giutaraldehyde, formaldehydé and
carbodiimide. |
13.  The device of any of claims 1-12 wherein said water-insoluble polymer is
présent at a concentration 6f from about 20% to about 70%.

15 14.  The device of claim 1 wherein sé.id 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, corn oil and sugar alcohols.
15.  The device of claim 14 wherein said glycol derivative is glycerin.

16. The device of claim 1 wher_ein said plasticizing agent is present at a

20 concentration of from about 1% to about 25% (w/w).

17.  The device of claim 1 wherein said anti-inflammatory agent is hydrophobic or
non-water soluble.

18.  The device of claim 1 wherein said anti-inflammatory agent is a non-steroidal
anti-inflammatory agent (NSAID).

25 19.  The device of claim 18 wherein said non-steroidal anti-inflammatory agent is
selected from the group consisting of 3-Amino-4-hydroxybutyric Acid, Aceclofenag,
Acemetacin, Acetaminosalol, Alclofenac, Alminoprofen, ?-Bisabolol, Paranyline,
Amfenac, Bromfenac, Benoxaprofen, Benzpiperylon, Bermoprofen, Bromosaligenin,
Bucloxic Acid, Bufexamac, Bumadizon, Butibufen, Carprofen, Cinmetacin, Clidanac,

30 Clopirac, Diclofenac, Diclofenac Sodium, Diflunisal, Ditazol, Enfenamic Acid, ?-
Acetamidocaproic Acid Bendazac, Etodolac, Etofenamate, Felbinac, Fenbufen,
Fenclozic Acid, Fendosal, Fenoprofen, Fentiazac, Fepradinol, Flufenamic Acid,

Flunoxaprofen, Flurbiprofen, Gentisic Acid, Glucametacin, Glycol Salicylate, Ibufenac,
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Ibuprofen, Ibupfoxam, Indomethacin, Indoprofen, Isofezolac, Isoxepac, Isoxicam,
Ketoprofen, Ketorolac, Lomoxicam, Lonazola, Lonazolac, Loxoprofen, Meclofenamic
Acid, Mefenamic Acid, Meloxicam, Mesalamine, Metiazinic Acid, Mofebutazone,
Mofezolac, Naproxen, Niflumic Acid, Olsalazine, Oxaceprol, Oxametacine, Oxaprozin,
Oxicams, Oxyphenbutazone, Paranyline, Parsalmide, Perisoxal, Phenyl Salicylate,
Pirazolac, Piroxicam, Pirpfofen, Pranoprofen, Proprionic Acids, Protizinic Acid,
Salacetamide, Salicilic Acid, Salicylamide O-Acetic Acid, Salicylsulfuric Acid,

Salsalate, Sulfasalazine, Sulihdac, Suprofen, Suxibuzone, Talniflumate, Tenoxicam,

Terofenamate, Tiaprofenic Acid, Tiaramide, Tinoridine, Tolfenamic Acid, Tolmetin,

Tropesin, Xenbucin, Ximoprofen, Zaltdprofen, Zileuton and Zomepirac.

20.  The device of claim 19 wherein said anti-inﬂammatdry agent is flurbiprofen.

21.  The device of claim 1 in the form of a film, pellet, granule or cylinder.

22. The device of claim 21, wheféin said film is from about 3 to about 6 mm in
length and from about 1 to about 5 mm in width and from about 0.01 to about 1.0 mm in
thickness. o

23.  The device of claim 1 whe_rein» said anti-inflammatory agent and said water-
insoluble polymer are present at a relative weight ratio which ranges from about 2:1 to
about 1:3.

24.  The device of claim 1 wherein said plasticizing agent and said polymer are

present at a relative weight ratio which ranges from about 1:10 to about 1:2.

25.  The device of claim 1, wherein said periodontal disease is periodontitis.

26. A periodontal implant comprising the device of any of claims 1-25.

~27. A method for the treatment of periodontal disease comprising administering to a

periodontal pocket of a patient in need of such treatment the delivery device of any of
claims 1-25.

28.  The method of claim 27 wherein said treatment is an adjunct treatment to
periodontal surgery, where said device is inserted into a periodontal pocket before
and/or after the periodontal surgery.

29.  Use of an oral delivery device according to any of claims 1-25 in the preparation

of an agent adapted for oral administration for the treatment of periodontal disease.



