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"I NVENTI ON This invention relates to chewi ng gum conpositions contai ni ng
‘active ingredients. Mre particularly, this invention relates to producing
‘chewi ng guns that contain conpounds. for treating ulcers and halitosis. 10
- Chewi ng gum conpositions, typically, include a water soluble bul k portion,
~a water insoluble chewing gumbase portion and water insoluble flavoring
~agents. Al so, chewing gum conpositions can be fornmulated to provide the
- delivery of active agents. These active agents may be a variety of breath
fresheners, or nedicanents, such as |axatives, aspirin or nicotine.
- Delivering thesEwINGGUMICONTAINING COIVOIBALBISMUTH SUBTCITRATE .
desirabl e for people who have difficulty swallowing pills. A so, the bad
t ast eSof sone of the agents may be disgui sed by stronger flavoring agents
in the chew,ng.g q : suitable vehicle for delivery of
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the bl oodstream 145 fivahtidd YRlakdstd Ehewin gﬂﬁnéd?tﬁ)oﬁﬁ%i‘eodiﬁiﬁhgﬁcﬁ‘}be medi cine .
-nore readily available than it absorbéed through the 20
' gast r oi nt esingredientsa Mere padticoiatiynthiisinvension relatep tacproducing chewing gurosithat w

di scoveries of .how to effectively.deliver.active ingredients through a
chewi ng gun§I SR EPIP? ?f%ﬁr#‘f'%ﬂ%ﬁ dhglitesis-act i ve i ngredients are not

sui tghle for ad né:mévﬁh%gmn%tﬁﬂa&ﬂuﬂ'g tfpiednzymaﬁdgywafe%olabmmﬁsdﬁeﬁ, 4 easons.
A chewi ng gum cannot D€ effective i'f it has unpleasant nedicinal taste,

- causes di scwhter msolobleichewing gushase porsiontand water linsolublei flavotiig agents. ndlsedi ent
causes poor .chewi ng characteristics. A,chew ng.qum capnot he effective if
Che act | ve SHemEMENCOPoRNS o8 bf Rt SuOyie fedlvey, of Safs B8 ot
del ivered erfidighctivalagehts tnaybela Vvatiety dfitReath RESHeHerd i mtedidantedft, ARhaRsor bed or

act topically. For this reason, many active ingredients may be effectively
del i ver ed bisxativesyabpitinoabiceting. Delivering thesevedicamgritethsoughua cheptingygunshewi ng

0 c .. 4 R di [ | at ed...b ,al, i.nfecti
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associ at ed ¥ sotheRiZRhkd £gentstRaybd diSzuiRA by stronger flavoring agents in the chewing gum,

which may make gum a suitable vehicle for delivery of certain medicines. Moreover,
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some medicines may be absorbed directly into the bloodstream through the tissue lining
the mouth, making the medicine more readily available than if absorbed through the

20 gastrointestinal walls. Accordingly, many people can benefit from new discoveries of
how to effectively deliver active ingredients through a chewing gum formulation.

Unfortunately, many active ingredients are not suitable for administration

through a chewing gum for a variety of reasons. A chewing gum cannot be effective if it
has unpleasant medicinal taste, causes discoloration in the user’s mouth, or the active

25 ingredient causes poor chewing characteristics. A chewing gum cannot be effective if
the active ingredient is not readily released from the gum, and thus, not delivered either
into the mouth or. the stomach where it can be absorbed or act topically. For this
reason, many active ingredients may be effectively delivered by éhewable tablets, or
swallowable tablets, but not by chewing gum.

30 Recent discoveries have associated bacterial infection in the causation of peptic
ulcer disease. - The bacterium found to be associated with peptic uléers has been

identified as Helicobacter pylori. Excessive gastric acidity and mental stress are no



i dentified as Helicobacter pylori. Excessive gastric acidity and nent al.
stress WO 98/ 19669
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Even though, as a single agent, CBS is significantly more effective in eradicating
H. pylori than many other antibiotics, multiple therapies of bismuth compounds -
combined with other antibiotics have been reported to fesulf in more than a 95% -
eradication rate for H. pylori and reduced ulcer relapse rate to less than 10% during a
20 twelve-month follow-up period. For example, one such common triplé .th'era;.)y,
comprised of CBS, amoxicillin and metronidazole, has been reported.to have a high rate
of effectiveness. However, it would be desirable to abhieve such eﬁ‘ecti‘}eness in. :
eradicating H. pylori with simj:le single agent therapies. No such single agent heretofore
has been shown to be effective.
25
SUMMARY OF THE INVENTION |
The present invention, therefore, is related to devélopmént ofa che\iriﬁg gum
- formulation to effectively eradicate H. pylori colonies without fhe need for conﬁbination
antibiotic therapies. This invention is related to a chewing gum formulation containing a
30 water soluble bulk portion, a water insoluble chewing gum base ﬁortion; a flavoring |
agent, and compounds seledted from the group consisting of colloidal bismuth subcitrate,
bismuth citrate, bismuth subcitrate, bismuth salicylate, bismuth subsalicylate, bismuth |
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25 SUMVARY OF THE | NVENTI ON The present invention, therefore, is related to
devel pp-rren;)vq?mg“ghevm ng gum formul ation to effectively erageg@aserigrespy! ori
- colonies without the need for conbination antibiotic therapies. This
invention is related to a chewing gum fornul ati on .contai ning a 30
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THE | NVENTION In general, chew ng gum conpositions include a water sol uble
- bul kﬂgort [ Io, a water | nso uble (c)hewi ng..C .‘ portion and, typically,
wat'ed0i nsol RETATLED BESCALAIE) TREEBYBENLVO| e portion dissipates with
a portion of the.f i : ' | j A ng. The
- gum base porti oﬁlnl ée%gx%!,al %"e@g%ﬁ}f(‘hﬂ sxt{&ﬁ?%iuﬁga t"ﬁ%’é@ﬁ%‘w %ﬁ%ﬁ’\é\%\ﬁ gg
process. ThgateRigbluble@hewingpancbase portivnland) typicallye watsr aisolublerffavoriegi ns,

fats, oils, waxes, softeners and inorganic_.fillers. The_.el astoners nm
i ncl ude pol ggeg‘@blﬁigﬁ:w@tgr, soluble portion dissi%ates witL aportlion of tﬂe ﬂavonsng agents overy

~ aperiod of time during chewing. The gum base portion is retained in the mouth -

15 throughout the chewing process.

The insoluble gum base generally includes elastomers, resins, fats, oils, waxes,
softeners and inorganic fillers. .The elastomers may include polyisobutylene,
isobutylene-isoprene copolymer, styrene butadiene rubber and natural latexes such as
chicle. The resins may include polyvinyl acetate and terpene resins. Low molecular

20 weight polyvinyl acetate is a preferred resin. Fats and oils may include animal fats such
as lard and tallow, vegetable oils such as soybean and cottonseed oils, hydrogenated and
partially hydrogenated vegetable oils, and cocoa butter. Commonly used waxes include
petroleum waxes such as paraffin and microcrystalline wax, natural waxes such as
'parafﬁn and microcrystalline wax, natural waxes such as beeswax, candellia, carnauba

25 and polyethylene wax. Preferably, the waxes have a melting point between 95° F. and
' 240°F. ' ' '

The gum base typically also includes a filler component such as calcium
carbonate, magnesium carbonate, talc, dicalcium phosphate and the like; elastomers,
including glycerol monostearate and glycerol triacetate; and optional ingredients such as

30 antioxidants, colors and emulsifiers. The gum base constitutes between 5 and 95% by
weight of the chewing gum composition, more typically 10-50% by weight of the
chewing gum, and commonly 25-35% by weight of the chewing gum.
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i ncl udi nﬁ°’{j‘%‘§%ﬂ%ﬁveﬁ5ﬁ€‘§§ga£ Lf‘gbé(r?&e‘ t?ggﬁcﬂ?‘e‘f’i“g&‘&‘ . SOHERETSPEY onal
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commonl y, 25- 35% by wei ght of the chew,n um -3 - WO 98/ 19669

PCT/ USQ?’“i‘g?@%atﬁé"Wg‘Fp %@H}%@‘aﬂ&‘%ﬁ‘%ogf t he chewi ng gum may i ncl ude

softeners, buBKIkSHRRIHRAR e betvideR PBL . ' i ons
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t hereof Softeners are added to the chew ng
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aqueous sweetener sol utions suc ose cont al ni sof dr ogenat ed
starch hsalids| anddhelike, alona o i cqmbination.o Shgariess swestdnbms ithideRiohipoawst ener s

CONStI UL &n RELUESR SRarsctenstibs B ab tevdid of fhe Soramonty Kaown sugars.
15 Sugan:less sweeteners include but are not limited to sugar alcohols such as sorbitol,
mannitol, xylitol, hydrogenated, starch hydrolysates, maltitol, and the like, alone or in
combination.
High intensity sweeteners may aiso.be present. These may include but are:not
limited to sucralose, aspartame, salts of acesulfame, alitame, saccharin and its salts,
20 cyclamic acid and its salts, dihydrochalcones, thaumatin, monellin, and the like, alone or
in combination. |
Combinations of sugar and/or sugarless sweeteners may be used in chewing
gum. The sweetener may also function in the chewing gun in whole or in part as a water
soluble bulking agent. Additionally, the softener may also provide additional sweetness
25 = such as with aqueous sugar or alditol solutions. -
One or more flavoring agents are generally present in the chewing gum in an
amount within the range of about 0.1-10% by weight of the chewing gum, preferably
between about 0.5-3% by weight of the chewing gum. The flavoring agents may include
essential oils, synthetic flavors or mixtures thereof including but not limited to oils -
30 derived from ﬁlants and fruits such as citrus oils, fruit.essences, peppermint oil,
. spearmint oil, other mint oils, clove oil, oil of wintergreen, anise and the like. Artificial

flavoring agents and components may also be used. Natural and artificial flavoring
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. 10 -~ may include both sugar and sugarl ess sweeteners and conponents.

- Sugar SWeql &8ss BY I ncl ude sacchari de contai ni ng conponepicanisdwhidrgs ng but
- not limted fo sucrose, dextrose, nmaltose, dextrin, dried invert sugar,
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present in ew ng gum i n an anount wthi’n e range of about 0.1-10%
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Wi nt er gr eerprefarablyetierbisnith compeunds ColloidalBishlithvubcitigtea(@B8)s Thed conponent s
may al so be used. Nattllra and artificial flavoring -4 - WO 98/ 19669

PCT/ US97/ 1%8%59?’1“&“ 8 % onbined in any sensorally acceptabl e fashion.
Al'l such flavors and

15 [Bi(OH)3}sBiCsHs07 (1,2,3-PROPANETRICARBONIC ACID,
2-HYDROXY, BISMUTH(3T)POTASSIUM); CAS#57644-54-9

Colloidal bismuth subcitrate and other bismuth compounds may be coated,.

micro-encapsulated, or agglomerated before incorporating in the chewing gum

20 formulation to further cause the slow dissolution and sustained concentration of the
compounds in the saliva. The polymers used for coating or encapsulation may include
methylcellulose, carboxymethylcellulose, hydroxy-propylmethylcellulose, ethylcellulose,
carbowax, polyethyleneglycols, acrylic polymers, to name a few. For example, CBS can
be coated with a coating solution containing hydroxy-propylcellulose and polyethylene .

25 glycol in hydro-alcoholic solvent employing a fluid-bed coating equipment. The coated
CBS particles should be assayed for CBS content and dissolution characteristics.

It is preferred that the chewing gum formulation containing bismuth compounds
be capable of releasing the drug in a precise and reproducible fashion during a fifteen-
minute chewing time. Preparing the bismuth compound using any of the above

30 techniques may achieve such uniform release.
The chewing gum formulations may also include anti-plaque agents. The anti-

plaque agents further contribute to improved efficacy by breaking down the plaque
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flavor blends are contenpl ated by the present invention. Optional PN :
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gum formul ati ons ‘may al so i nclude anti-plaque "agents.  The antr- plaque

agent s falengiwith sympand pare of theibtmile partion. eFdrthea pyrtsof the bulk ipogicansy t he pl aque
then be added to the mixer. The flavoring agent, pharmaceutical agent, and other
optional ingredients of this ilk, are typically added with the final part of the bulk *

| portion. The entire mixing process typically takes from five to fifteen minutes, although
20 | longer mixing times are sometimes required. Those skilled in the art will recognize that
variations of this mixing procedufe, or other mixing procedures, may be followed.

After the ingredients have been thoroughly mixed, the gum mass is discharged
from the mixer and shaped into the desired form such as by rolling into sheets and
cutting into sticks, extruding into chunks, or casting into pellets. Pellet or ball gum is

25 prepared as.conventional chewing gum, but formed either into pellets that are pillow-

' shaped or into balls. The pellets/balls can then be coated or panned by conventional -
panning techniques to make a unique sugar-coated pellet gum. Conventional panning
procedures generally apply a liquid coating to a pellet, which is then solidified, usually
by drying the coating. The hard-shell coating layer is built up by successive coating and-

30 drying steps.
Conventional panning procedures generally coat with sucrose, bﬁt recent

advances in panning have allowed the use of other carbohydrate materials to be used in
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with syrup efiivasiety obsarbohydmitesiend sugar G#FOhF‘é t@ heusedan the develppment afeWor t i on

may then be _added to .the m xe The {1 gent,
and dther of ?’F’ﬁﬁ&f'c’? S'&Pé’ﬁ?@cﬁsr lﬁﬁvoggﬁﬁg&aggtr’%gfd%mﬂﬂﬁé %géétﬁ@taﬁat he
final part githithenlksiweftendritd VieldiiBqe Prodiect Bhathdterisicacess typical ly takes
fromfive to fifteen mnutes, although 20 | onger m xing tines are

sonetines required. Those sk| Iled in the art will recognize that variations

of this mxing p ure ol | owed.
After the ingr ed::rgﬁf’ eng JO ‘E‘mﬁﬁ%@o{fg}ﬁ%}&gﬁ%ﬁ% ,gﬁt’(ﬁ”s E@éhnﬁgtsofs S

di scharged tomEnfitial therdpy fordedinguicers. rltmrhmxtdﬁmheacbnfvemmnammm by
rolling into sheets and cutting into sticks, extruding into. chunks, or

cast i¥g i nt thepapy wasshowaltp be o ssmewhgmﬁeptsve in eliminating H. pylori from the’
gastric mucosa, but had no effect on the H. pylori colonies in dental plaque. Colloidal

bismuth subcitrate (CBS), an effective agent against H. pylori, however, is not absorbed
significantly from the gastrointestinal tract, and therefore produces insufficient salivary
concentrations through systemic recycling to affect H. pylori in the mouth. This
20 continued presence of H. pylori in the dental plaque, and possibly the throat and
esophagus, raises the question of whether the relapse of ulcers was inevitable with
conventional bismuth therapy.
Multiple therapies of bismuth compounds combined with other antibiotics have
been found to be superior to conventional bismuth therapy. Typical combinations
25 include bismuth subsalicyla-te, metronidazole and amoxicillin or tetracycline. One
possible explanation for the observed clinical efficacy of the antibiotic and bismuth
combination that has not been advanced by the scientific community is that the
metronidazole is actively secreted in the saliva where it may be exerting anti-microbial
action against dental plaque-bound H. pylori colonies that the bismuth compounds
30 administered alone in swallowable tablets cannot reach. -
Interestingly, the antibiotics administered as single agents were only partially

effective. Even though metronidazole is secreted in the saliva and may eradicate H.
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25 prepared as conventional chew ng gum but fornmed either*into,
pel l ets pi I low shaped or into balls. The pellets/balls can then
be coat e‘ggg ’l%gfmed by conventional panning techniques t BCHERE TN gue
sugar-coated pellet gum Conventional panning procedures generally apply a
l'iquid coating to a pellet, which is then solidified, usually by drying the
coatl ng. PYiRE ihthe Jaiitl, it is agheffastive awrglq-baudedlyteradwaﬁsg Hupyled inthe coating and

. | h
sucr ose, A HUGlER%e, (HOMKEAN, MR RRC o] bR E R e B,
car bohydreassnableite bel&'lv& that ub&rdéﬁﬁ’adﬂ%ve fiearly com‘ﬁ@t@&ﬁda&ﬁﬁﬁ of H. pylori

"PCT/ US97/ 19765 the place of sucrose, yet still obtain a hard- shel’l coati ng.
Some of AnRrEVend Felensenetul wr@,nw@ssenml to eradigate the bactesiym fHom thsconabse, -

nalst ose, I atinit and. walditols or a

conbi nat Fontjy #19 pOS#'%%é@@O%%P‘iﬁo %ltiffeﬁé‘mlg}? BRFEIS TS ng nodifiers
i ncl udi ng, buHowever! 1tmdsaatmwrgwmﬁmn€uthmb&ﬂﬂ§woh e COrn syrup,
gelatin, 5 cellul ose type materials |ike carboxynmethyl cellul ose or

hydr oxynﬁwpuﬂ,‘?@-“}' effective insthg ocal cavity. rfnmlbrw@@&tympt wlogrstittvhe guns |i ke

al gi nate umtra nt |ns | ubl e

car bonat @gtségg aﬂgegt;r‘ﬁ’g‘?{ gﬁ% ﬂ‘e‘&" ﬁfa‘!‘g“e"&ﬁB

Antitac ka@&ﬂﬂft& ABMac. %Mnﬁ&ﬁﬁ@xsﬁ&m%&ﬁé@&hm&dtﬁh%mmmh@' | ow the use
of a variety of carbohydrates and sugar al cohols to be used in the

ddPel opnagtive produetinithe eradlcammmfsiﬂOdenabHap)ddngﬁherpfomjm ndtleapentel may al so

be added t.he ar coat i th.the . bulk tener to yield unique
pr oduct gﬁg¢§§t‘%h 6?‘%8% B O "gﬂéﬁﬂ% G ip SrRAicRURg ﬁnpyg e éb

| nvent.i OMorsovet REWaot kAo wARY Gkt daa@levélbsrsaﬂm éd?ﬂpohﬁ&a‘{y'bﬁlﬂ p%\ﬁ . It turns
out that the conventional bisnuth - therapy was own to be onI y

somewhat therapewici effectiveness; ifiaall, |fngt0|9icalp58bmthefmcmﬂlt he gast ri c mucosa, but
had no effect.Qn the H ani es i.n dent Col | oi dal bi smuth
subcitrate ( ‘FE'Q‘?‘ “ég@ﬂ?e& haye sippe ‘PlBﬁ'Never i s not
alsor bedtherap'eutically eﬂ‘ectwe in clinical studies. Preferably, the chewing gum releases enough

bismuth into saliva for eradication of H. pylori in the oral cavity. The minimum inhibitory -

concentration (MIC) of bismuth for H. pylori varies for each bismuth compound. For:-
instance, it is established that the MIC of CBS for H. pylon is 8 pg/mL, and its range:is 4 to
32 pg/mL.

20 Therefore, to ensure its effectiveness, the chewing gum formulation preferably
releases bismuth into saliva up to at least 2 times the MIC, preferably a minimum of 2 to 10
times the MIC, most preferably 2 to 250 times the MIC. To achieve these concentrations in
the saliva, the bismuth content per dosage of chewing gum can be between about 3.5 mg and
about 75 mg, preferably between about 3.5 mg and about 37 mg, more preferably between

25 about 9 mg and about 28 mg. The amount of bismuth-containing compound per dosage thus

' is determined by the bismuth content of that particular compound. For instance; each piece
of CBS-containing chewing gum may contain between about 10 mg and about 200 mg of
CBS, preferably between about 10 mg and about 100 mg, and more preferably between
about 25 mg and about 75 mg. Accordingly, each piece of gum may include amounts of

30 other bismuth compounds that provide the same bismuth equivalent as the aforementioned
ranges of CBS. '



. Si gnifi-cantly fromthe gastrointestinal tract, and therefore produces

f insuffici apb 9fMdeeyar y concentrations through syst en ¢ recy@omussrmeres f ect
“H pylori in the mouth. This 20 continued presence of H pylori in the
¢ dental plaque, and possibly’ the throat and esophagus, raises the question

. of whether the r Ia se of ulcerg.was inevit ble W|th co niiona | snmut h

. therapy. Miltip ths; agoug of hisciith ePrR QD&?\?J"P‘% {hﬁg

. antibiotic Mﬁoa&%ﬁe&eﬂ% ﬁx@ce@ﬁt a%&ﬂ@fd me&esaaae@em@maunbwmmw her apy.
. Typi cal cofbl nations I ncl ude bisnuth subsalicylate, netronidazol e

i and anoxi ciAldoj thechevmg gmyhdulmbn chewed moltipletimes elxpmgmttth@dayftorprm theser ved

- clinical efflcacy of t e anti bioti,c.and. bji snu ati on that s not
' been advan&k@ylgy celapies @W@%@S"fﬁﬁﬂw&% g’ %@éﬁm

‘ actlv I s&fi Ioh ob aI
- y &xﬂs%geﬁit ars&gﬂ@ntﬁf‘hé @eno fﬁﬁyteﬁ’ﬁm e thy) thoRé preferdby 0D

_ actlon agai ns aque H pylori colonies that the bisnuth
conpounds B@tweentwcﬁdmsix&hesrpedd@tddm ﬂmchmhggmladmmm@mympmean each.

~Interestingl t he anti biotics adm nistered as_.s aents nly
partially @pgmhaveacem eal agend thah causisisesentially of 2 ‘S'SB& aliva

- and may er g,ggﬁ,g%,&rp cozlsls?% Lot L&Pﬁ&ﬁuth subcitrat CBS? blsmuth citrate, blsmuth

© PCT/ US97/ 1 I's not effecti’'ve I n single-handedly
- eradi cat i nGutititrady, biziuth Ealibjilategbxsmnﬂmuhmhoﬁatp, bismuth submtratbpbmmhth Ther ef ore,

assumng this explanation is corre pnabl e to be ve that in
ordel0t o acHbrkomteabisutiRpTAe. Dih 11 ”(5‘3%!4 myth plyminatead - oy ent

rel apses of essenti al to eradi cate the bacteriumfromthe
oral 5 m%lg\ﬁnsglg?s*ggbgosm bly the throat and esophagus, as well as from

the gastric WUCCIﬁanoth@*m&unenﬁoﬂMpmhtmvmml,\ﬂhmﬂlhwmglgusmmmmxgq)ounds
: woul d betherapeutlcall effective in the oral cayity prior . use, of CBS
. agai nst ul epwously efi bisrrth campoundds ainumistersd & P%X&ﬁc?‘ﬁ’om‘ h

~trioxide ungy £ dﬁ{?ﬁg{&%%%&%ﬂﬁ sﬁéh B4 hall Gwibtd :ﬁ@eﬂ, Borkddfingd Ptbiolisly &Exteat | onal

W sdom accep rioxide was t
15 bismuth compound.

The bismuth content of the chewing gum used for the concomitant treatment of the
present invention may be the same as that of the chewing gum that is administered by itself.
The bismuth content of the swallowable tablet can be equivalent to between about 300 mg -
1200 mg of colloidal bismuth subcitrate per day, preferably. The concomitant treatment can

20 be administered once or twice per day, more preferably once per day.

A wide range of changes and modifications to the embodiments of the invention
described above will be apparent to persons skilled.in the art. The following examples
are not to be construed as imposing limitations on the invention, but are included merely
to illustrate preferred embodiments.

25 Example 1- Preparation of Active Agent
' To an aqueous solution of ammonia are added bismuth citrate, citric acid, and caustic
potash in specific stoichiometric proportions, and at specific temperatures. The solution is
examined for turbidity and, if required, additional volume of ammonia solution is added to
render the solution clear. The solution is then filtered on a carbon bed and spray dried to
30 obtain free-flowing powder material. The product is packaged in an air and moisture proof
glass o;)ntainer. -



10 active product in the eradication of duodenal H pylori: Therefore,
it was ted that CBS in a chewi ng gum woul d show ' I n

er adi ca?‘?hggé#%%yl ori in the nouth. Moreover, it was not P%W“V\hat dose
| evel s bi smut h conpounds woul d provide therapeutic effectiveness, if at

all, for WGl | 0 th ut h.. Chewi ng gumformulations in this

I nventi o%%gasi ?@%&%@m 15 = ‘therapeutically effective in

clinical st udAeﬁefganamre?banmémeaM blgétf&ﬂﬁéi'&lbu%nﬁﬁ%giﬁn@”t hinto

saliva for eradication o yylori- inthe oral cavity. The 'm ni mum

i nhi bi t o%4m basa (s appraximetely 90°C) ind3artondsrmixer, adacketed mineowith sigma bladésor each

bisrruthk‘gmag knst.ance, it iss.established.fhat.the M C of CBS for
H pylori 1s l-["I'Tq"eort r g?#@?’-@%ﬂqgcke&ﬁa%wi%mf taﬂgﬁ'&hf‘é‘&‘f’]ad’ﬁﬁ'ﬂx :

Ther ef or€eol fisrthere.approxintatéy 56T, aivPaid Higuid BRGOr afeihaiitod Whx il MiBkh ON
preferably rel easespbj srruﬁi into sal ?:5‘211 u tro at 1 egst 2 '{?‘i mes the MC,

pr ef er aliPEy blendicollaidakbismuth subcitrate ini sarbitol, and blend sodivmicitratesih sorhblsyrup. t o 250

ti th . ' t t ' h ' he bi th
cont ent S ¥clbitol bRyt kEAE o BOGRA R, EBMIne Foti o 56 g dmvr about 75
g, prefdawestere inbnix vkiowiooth. Refbve Bié pARIE frotd tHelidR gcup,rrsﬁ?or ably

bet ween 25 about 9 and about 28 ng. The anpbunt o0

bi srrut h-fern g shest ofgniformpibickaesp and sgorsd pradheeschewing gumisticksankighingteg bi snut h
comt ent L. cul ar ound. FQr., | ance, each piece of
Cg(gconteg%mapgﬁé%aﬁﬂg%%ﬁﬁﬁ%ﬁ% Wg?‘%°'{)alé'p\si’/g8ﬁ“‘ﬂﬁ§ﬂ‘?g%plm and about 200 ny

"of CBS, preferably between about 10 ng and about 100 ng, and nore
preferably between about 25 ng and about 75 ng.. Accordingly, each piece of
gum nmay E¥ampleid - afzompositian of\GBS-Containing:Gurhi snut h conpounds that provide the
same bi St h RN AREGHR'or 36 nig b S ph Ho Pregahsihs s 18bie Tocowy Hotly 7/ 16 o6 5
O cour semuildtionsuiged Mersifiertical Miththe SRBIOA that PodRf. BirRad BlulGihal ved so

that a person would chew on two pieces at a tine to have the sane effective
ahdunt &P IBpasta firmer texture, while Formula-1 did not.

Table 1.

FORMULATIONS OF THE GUM (APPROX. 2.5 gm A PIECE)

Formula-1 : Formula-2 -
CBS....c e 50.0mg CBS ... 50.0mg
Crystalline Sorbitol ..............cove... 910.0 Crystalline Sorbitol ......................... 910.0
GumBase ..........ccocerereerecencienane 575.0 GumBase ............c.iveeeveeerreennen 575.0
Sorbitol Solution ............cueeeeeneee. 500.0 Sorbitol Solution ............uu............. 500.0
Y 400.0  MARDHO] ..o 4000
Peppermint Oil .............ouveecnenneneee 25.0 Peppermint Oil ................ccoevvenen.... 25.0
Spray Dried Peppermint ................... 12.5 Spray Dried Peppermint ................... 12.5
Grade t Lecithin ..............coovneenneecee. 10.0 GradetLecithin ............coomnnn........ 10.0
Aspartame .............cocoeeeeemenecnecnnnne. 10.0 Aspartame .............ocouereueanneen.. 10.0
Sodium Citrate ..............ccooveremene.. 10.0

Total: 2502.5mg - Total: 2492.5mg
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Al so, t-he: chewi ng gum should be chewed nultiple times throughout the day to
prevent thgodsnpggpori colonies fromreturning to their ori grCEUSHEINIES

- Preferably, the chewing gumw Il be 5 adm ni stered in sequential doses
of between one and ten times per day, nore preferably between two and six

© tines per e chew n m onprise an active
. phar naceut ?%ﬂp& %@%@%&%thh conpound

. sel ected fromth@n e”aﬁﬁfg‘h&ﬂdr{hﬁb jeéts, etlol gaivelinforined vottsént thiveicheveadeth¢ CBS)
: bismuth citrate, bisnuth su

. citrate, blsrruth sallclat glsrruth
" subsal i cyl #€RS-containing gumwith sodiumecitrase, ang the oteer e chewpt GBS SREAIEEE ¢

~tartrate, bi ub | a nd, bi s QNS
“thereof In ‘ﬁﬁlﬂ"ﬁ%ﬁﬂs‘ﬁﬂgﬁa ehé[ﬁ?m&ec{sﬁ%x %@g%ﬂ%&ﬁoﬁ?%@%@% evmér%'g gum
cont akni Ng Sy Siniphidwere lieaed h&ﬂn&hﬁm&mw,rchrﬁdus ndnbresofchewiag The
si mul taneously (or concomitantly) with a peroral dosage for such as a

swal | owabl esafivesanaples were themsubmitted so aw anglytical laberatary Bﬁ&lsmth ysip Resylts,
conmpound. The bi srrutélh gwt of the chewi ng gum used for the concomtant

t r eat ment o‘?"e? ablg Vention may be the same as that of the chewi ng
gumthat is adnministered by itself. The bismuth content ofthe swall owabl e
tabl et can be equivalent to between about 300 ng - 1200 ng of coll oi dal

" bisnuth subcitrate per day, preferabl yFabi&2 conconitant treatnent can 20
be adm ni stered once or twice per day, nore preferably once per day. A wi de
range of changes and nodi INCHIVO'SALIVARY CONCENTERATION OFc i nvention
descri bed above w || be appar Q:b'BsFRer'FHE?CHEWMGUM he art. The

foll owi ng exanpl es are not to construed as i nposing limtations on the

i nve tl on—btut—eare—t+netuded—reret y—to rHHustrate PT eferTedenbodi meENtsST 25
ng 1 - Preparation of Active Agent To an aqueous sol ution of amonia

.are added- bi snut h c¥ %, citric acid, and caust otash in specific

_stoichionetric prop&‘mei ons, s&iva at sﬁ@&loﬁﬂé "é’ # &Fes The solution is

exani ned foFotmuddi dfmip.)and, yok (mb)ui r éppmaddi Mbl me-SMEemoni a
solution is added to render the solution clear. The solution is then
filteysed on a carbon hed and @@ sy dried to 30 obtain free-fl ow ng

powder material. The pjodugh (= @a@g)ggqg_.zggllpnlmgg 34 S148. 7 @42@) gl ass
container. g omlal 5 54 (£1.5) 257.7 (112.3) 3633 (x158.9) 450 (£19.9)

10 49 (+1.3) 28.0 . (£5.0) - 400 (#6.6) 50 (£1.0)

15 52 (¥2.1) 158 (+17.8) 257 (#23.0) 3.1 (2.7

20
0 72 (#0.5)
1 48 (£1.9) 8883 (1329.5) 1257.0 (1464.5) 156.3 (£58.0)
formula-2 5 8.5 (x1.7) 3260 (£113.3) 572.7(%159.7) 63.7 (£19.9)
10 75 (#34) 300 (49.5) 423 (x13.6) 5.0 (£17)
25 15 77 (338) 107 @#67) 147 (392) 18 (£1.2)

Saliva samples were analyzed for elemental bismuth in ppm units. The results were then .
converted to pg of active CBS per mL of saliva, and also expressed as a multiple of
minimum inhibitory concentration (MIC) of CBS for H. pylori. As can be seen from the

30 results for formula-2, the salivary concentrations of CBS are about 156, 64, 5, and 1.8 times
the MIC at 1, 5, 10 and 15 minutes, respectively. The constant bathing of the oral cavity
from saliva containing sufficient concentration of CBS (2 to 5 times the MIC) forup to 15
minutes can be expected to further reduce the population of viable cells of FL pylori.

-11-



-9 - WD 98/ 19669 , :
PCT/ US9 xanple 2 - Preparation of Chewing GumA %ﬂ ra

descri pyéﬁglg"?ﬁﬁe chewing gumis set forth as foll ows. %*’ﬁ ﬁgﬁg the gum
"~ base (at approximately 90[err]C) in Bartender mixer, a jacketed m xer with

si gma bl ades. Renpbve the hot water fromthe m xer jacket allow to cool,
and add ExumpleSy o SensoryAnalysis of Chewing Gosh| further to approxi mately

50 C, d I bl end
col[lez)lr]dal glnsrru %H&g? % Rﬁe%@%ﬁ%@“ﬁ 5‘”&4 en socﬁuﬁﬁ#% rf‘“§tt€r|>/n sgpbo
syrup. Awimmrebbfdiewmd Aginhthrésubjpotbtinned tﬁeccnmmmtmﬁgasodmm the

product to 35[err]C, .add flavor and svveetener and m x until snooth. Renove

the pr oasitrate prdthreeisubiests chewed her GRS gy witheus sedivmmcitraten eéenmwmmm m

tegcg:ﬁkn\e/\f%gl@%?\%%& %%m%?%ﬁéﬁ%ﬁ%ﬂnum %‘ﬁ %ﬂﬁ# 3@342?% ‘gl astic

bags. Exanple 3 - .Conposition of CBS-Containing-Gum Two vari ations of 50
ng CBS gumwere prepared as shown in Table 1 below. Both formulations used
were identical with the exceptl on tFable3¥or mul a- 2 cont ai ned SOdI um citrate
15 —toTmpa Fabte—1.
FORMULATI ONS Wﬁ%ﬁ%ﬁ?&%?@

Formula-2 CBS ............ "

................................. (¥omlay)cr yst al | i ne Sor bi t ol

....... 910.0 Crystalline Sorbitol .o............... 910.0 GumBase
......................... ...575.0 GunBase T - Y £ T O
(irbltol SoI Ution ..., 00 CHEWINGEIME So| ut i on
............ SENSORY S lMlN A Midh . 010 MIN 15 MIN
............................ 400. Q Pepperjuint G|
........ Oversﬂslgav:;t%S e? Pepper ni nt,, 6.0 %3 51’m5 0 Spray Dried
Pepper m lekles eﬂ. me?y) ..... 12.5 SH @d p%r m ﬁ ..................
1255
Flavor Intensity 4.7 3.7 3.0
(0= none, 8 = very strong) (il 5) #1.2) (0.6) #*1.0)
Chew Qualities - 60 60 53 5.0
20 (0 dislike extremely, (#1.0) 100 (1.5 (1.0
= like extremely) '
Unpleasant Aftertaste - 00 .00 0.0 0.0
55 (0 =none, 8 = very strong) (#0.0) HF00) (0.0 (10.0)
Overall Qualities | 63 60 57 53
(0= dislike extremely, #12) 0 12 (t15)
= like extremely) '
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Grade t-Lecithin .............. 10.0 GadetlLecithin . ................

, 10. 0 Aspar 19669 - 1 10. 0 - Aspartane . PCT/US97/19765
e W&Bﬁg .? ....... 10.0 Sodium Citrate ....... 10.0 Total : 2502. 5ng
* Total : 2492.5ng - 10- WD 98/ 19669

- PCT/US97/ 19765 Exanple 4 - Measurenenyprlg, Rel ease Rate of Bismuth into
. Sal iva Am)ng Si X healthy human subJ ects, who gave inforned consent, three

: chewed t he—€BS-cot U‘ ATVRIS RATINGOF CBS GUMEr three
chewed CBS- cont ai 5 Lm‘#?ﬁ%zﬁm ,Rﬂ ﬁg su ects chewed t he
- gum sanples for a total of 15 DIgM CIT eW‘va sarrpl es were collected

“at tine interval of 0, 1, 5 10, and®fP¥™Ma®) es of chewing. The saliva
sanples were then subnitted to an analytical laboratory for bismith

anal ysis. Results are shown in Table 2 below. Table 2 I'N VI VO SALI VARY
CONCENTRATI ON OF CBS FROM THE CHEW NG GUM CHEWRNGTIME ne saliva

conc of Bi smvtmmmﬁsmwsa i i ) 5 MIN VMnu_)i_(pprr)
CBS (gerr]ng:y—“—x—M—C" 2 (0.5 1 3.3

NI %@;ﬁ 5 3 aes 5 (15087 4B (71(4‘2’ 0 RS (1.3 280
(5.0) 40 ?"“’""keb’ (1.0) 150.6) l@%z ?ﬂg‘% (ﬂ(?[)? 25.7

(23.0)

10 Flavor Intensity 67 60 5.0 3.7
(0= none, 8 = very strong) (#0.6) (10.0) (£1.0) (£1.5)
Chew Qualities 47 50 43 43
(0 = dislike extremely, *2.1) .0) (#1.5) (10.6)

15 8 = like extremely)
Unpleasant Aftertaste 0.7 1.7 1.7 2.0
(0 =none, 8 = very strong) (#.2) 1) @RI (+2.0)

20 Overall Qualities 63 5.7 47 40
(0 = dislike extremely, (0.6) *12) (*1.2) (1.0

8 = like extremely)

In general, there were no dramatic differences in the sensory analysis between the
25  two formulas. The sensory panel clearly shows that both chewing gum formulations have a
desirable level of flavor and taste, and cause a minimal unpleasant aftertaste after chewing.

Example 6 - Topical S

Topical safety was evaluated in the six volunteers for up to 60 minutes after
30 administration of the gum. The subjects were asked to report any adverse effects such as
discomfort or irritation in the oral cavity.
There were no reports of any discomfort or irritation in the oral cavity by any of the
subjects at either the 15 or 60 minute post administration time periods.

-13 -



0 7.2 (+0.5) 1 4.8 (1.9) 888.3 (329.5) 1257.0 (464.5) 156.3 (58.0) -
f or mul a- 8.5 (1.7) 326.0 (113.3) 572.7 (159.7) ___63.7 (19.9) 10
7.5 (3.4 °9§6;‘T§9 (9.5) 42.3 (13.6) 5.0 ( 1.7) 25 PCTIOSyTshds 15
7.7 (3.8) 10.7 (6.7) 14.7 (9.2) 1.8 (1.2) Saliva sanples were

anal yzed for elemental bisputh in ppmunits. The results were then

conver t edExampley r per nL of saliva, and al so expressed as a

Itiple of mgj ] f f.or .H. pylori.
Cin' b2 Soch SRSk ol Gl O o R il
concent r atrapyess. ifhePRDesofgui0ett teh placin foil lamigte bagh, §lB Snll pReMify at 1, 5,

10 and 15 m nutes, respectiyvely. The -const ant bat hi ng of the oral cavity
fr om sal i StRragc MREs sogditonsinelp € antronm tempesatursf STkeduration of thees t he

M for P ! C ted. fur, I, reduce the popul ation
ot 3 Lol SBihfledd %}329%9 gy Hhe REEPERRAG il Satled's 8 Bdiow, -
PCT/ US97/ 19765 Exanple 5 - Sensory Anal ysis of Chewi ng Gum Sensory
characteristics of the chewing gum were eval uated by the subjects during
the 15 m nutes of chew ng. Again, three subjects chewed the CBS gum
containing sodiumcitrate and three subjects chewed the CBS gum w t hout
sodiumcitrate. A nine point rating 5 scal e was used to eval uate each
category. The results are shown in Tables 3 and 4 below. Table 3. RESULTS
OF SENSORY ANALYSI S RATI NG OF CBS GUM W HOUT SCDI UM Cl TRATE ( For nul a- 1)

CHEW NG TI ME 10 SENSORY CHARACTERI STI CS 1MN 5MN 10 MN 15
M N Overal | Flavor 6.3 6.0 5.3 - 5.0 (0 =
di sli ke extrenely, (2.2) (1.0) (1.5 (1.0

-14 -
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Chew Qualities 4.7 5.0 4.3 4.3 (0 =

di sl i ke Y, (2.1) (2.0) (1.5) (+0. 6 8 = like
extrenel@é%’l%?geasant Aftertaste 0.7 1. 7}(71%897?.91)55 2.0
(0 = none, 8 = very strong) (1.2) (2.1) (2.1) (2.0) 20
Overall Qualities 6.3 5.7 4.7 4.0 (0 =
dislike extrenely, (0.6) (1.2 (1.2 (1.0) 8 =1like
extrenelly) In gkneral, fhere were |no dramatic|differences in the sensory
anal ysi 9§ betweeph the 25 two flormul as. Thg sensory panel clearly shows
t hat botjh chewi hg gum f gt 508g have @ degllr apl@e fexek of flavor and
taste, gnd causg a m | —UapEeagdant: Sfdedtddt esakitadrachHew ng. Exanple 6 -
Topi cal |Safety [lopi calg ﬁf@t% Sgaé"’ ev@ﬁaﬁe&% t%egfs'ﬂ»gf\él unteers for up to
60 minutles aftef 30  lma@ninssiylatioR SfStRE dguny Fh8 Subjects were asked
to reporft any apverse efffects suchf as disconfqgrt or irritation in the oral
cavity. |There were no reports of gny disconfofqt or irritation in the oral
cavity Hy any of the sulpjects at dither the 1% or 60 minute post
admi ni stjration fime perijods. - 13- WO 98/ 19669
PCT/ USQ'/lQE%S Fxanpl ez [e-aSeoragy abi &isyeht @WnBrpl®es of chewing gum
cont ai nifng np of fenegWhiagdedy i Rdf dﬁ&l g B fRIg wappers. The
pi eces df gum wer tﬁgmg’cﬁ’déﬁfqﬁ;’lzf nal e%afgs;’ Sedl ed, and placed in
st orage.| St ovagpe %ndi‘f‘io‘ns’ yinel vde S0fiewr$CNgndn reombenperature (RT). The
duratiorn of ®he| 5k $tability tlesting was 90 days. The results are shown
in Tabl ds 5-& bEl & -14- :
@
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. D 98/ 19669

PCT/ US97/ k868116635 | WO 98/ 19669 PCT/USY7/19765
PCT/ US97/ 19765 [err] WO 98/ 19669
PCT/ US97/ 19765 [err] WO 98¢ 19669

PCT/ US97/ 19765 [err] WD 98/ 19669 ,
PCT/ US97/ 19765 Each piece of the gumused for the stability study (one for

- zero-tinme, two for |three npnths, tlotal three) was fromthe same | ot nunber.
. The results show that bismut h&oncentration remains stable over the tested
. tinme period. 5 Exanple 8 - Iigrgure Mat eri al Exposure Study An eval uation of
- CBS salivary concentrati onjegyaripus denture materials was conducted in
~order to test any potenti al §tﬁ§u nipg effect of the CBS on denture
materi al s. 5a “w 8 o w©
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Artificial
Tabl e 9.
Concentr

whi%n

Liter

"0.50 g Sodiun1Phosphate,
Cal ci um Chl ori de

Chl ori de

1.40 g Sodi um Car boxyl
Phosphoric Acid to 3

was prepared
nm. of the ab
t emperature
ot her jar waj
tenperature
material blo
on t he magne
hours. The d
containing e
98/ 19669
PCT/ US97/ 197
materials to
cause any st
Tabl e 10.

Table 8.

by di sg
bve arti
vas pl ag
5 pl aced
Lk and &
ic plat
bnt ure 1
t her CH

cont ai nijn

djust p

ol vi

fi chal

d
5

for

atéPlaI

S or

Q. 50

Met hyl
Hto 6.4 Distilled Water

§

ng

mL

net |
ang

p

$ That 'f.}/\ere exposed to artificial

saliva was used. The results are reported at Table 9'bel ow. .10 .
OSI TI ON OF ARTI FI CI AL SALI VA | ngredients
Sodi um Bi car bonat e

Di basi c,

PCT/US97/19765

0.85 g 15

0.44 g Magnesi um
0.06 g PotaSS|un1ChIor|de

2.00 ¢
QS 20 The test saliva
500 g of colloidal bisnmuth subcitrate in 100
aliva. 500 nL of artificial saliva at room
e oftwo identical glass jars with lids. In the
of the 25 artificial saliva at room
oof CBS. In each of the jars the denture
c_stirrer was placed. The jars were then placed
igateatheatanwuwmrﬂefmfow
saliva
19 -

D hydrate

Cel | ul ose

)

1d§bo aﬁe listed in Table 10 bel ow.

b5 The f
0. 5% CH
hi ni ng,

RELEASE OF CBS FROM THE CHEWING GUM AFTER
15 MINUTES OF CHEWING BY HUMAN SUBJECTS

our

S i n ar

di sc

Stability Lot
# CBS -50CG-0002

3 mo./RT

44.5 (100)

hou

olo

3 mo./40°C -
46.1 (100)

Zero Time

exposure of natural tooth and other denture
ificial saliva with mld agitation did not
ation, or changes in texture. 5

4.0 (9.0) 4.5(9.8)

45.6 (100)
3.5 (1.6)

Mg CBS/2.5 g gum

Mean % of CBS Remaining in the gum after 15 min of chewing = 8.6 (+1.0)

After 15 min chewing (%)

Before chewing (%)

Mg CBS/2.5 g gum

1
—_
[o+]

[}



DENTURE MATERI'ALS 1) Natural tooth with silver amalgamfilling 2)
Conposi te Wé yllaé@sed on anterior teeth for filling) 3) RENUSY7ATBSE

acrylic resin Porcel ain fused to netal 5) Partial denture
- metal frame 6) Acrylic tooth (artificial) 7) i Natural tooth 15 Exanple
.9 - Cllnlcal EffIC cy Data An ogpen | abel Ia ebo ont ol I lot,clinical
~study in té&aeC ﬁ@mweﬁﬂf %ﬁta%?tt“# é’l’ ﬁgﬁ 'BP?mﬁn t he

- dental pl agﬁaéggagg& fsarﬁé ot nurkbr 2The ﬂmlé'sﬁovpﬁiatﬁﬁh&h%ﬁéﬁuﬁﬁhl ents

treated w vvlng gum si x tines-a-day and two patients treated
20 wth mmmbwmmgtthemenodms a-day for fifteen days) has been
obt ai ned. The dental plaque sanples fromthe patients were coll ected before
treatnment, at day 7 and at day 15 after treatnent, and tested by

m cr obi gl O%&Rﬁﬂ“\%t gn@ﬁ Euregﬁﬁ results are set forth in Table 11
bel ow ?‘—“’?&@%@“———’%——V

PCT/ US97/ 19765 TPatdveluition KRBSTalivaBRCneerttration di) vatioQs demﬂﬁ@hlfm CULTURE
SI DE EFFECTS ( HRS: M NS n or) 0

+ condugted in order) to test any potential staining M é]gy enfure mater;aPa y

145 Artificial ¥@livi?Whs dsed. The Fesults are reportéd' atTable 9below. V€

10 Table 9.

THE COMPOSITION OF ARTIFICIAL SALIVA

Ingredients Concentration per Liter

Sodium Bicarbonate 050g
Sodium Phosphate, Dibasic, Dihydrate 085g
15  Calcium Chloride 044g
Magnesium Chloride ' 0.06g
Potassium Chloride _ 140 g
Sodium Carboxyl Methyl Cellulose 200g
Phosphoric Acid to adjust pH to 6.4 Distilled Water QS

20

The test saliva was prepared by dissolving 0.500 g of colloidal bismuth subcitrate in
100 mL of the above artificial saliva. 500 mL of artificial saliva at room temperature was
placed in one of two identical glass jars with lids. In the other jar was placed 500 mL of the

25 artificial saliva at room temperature containing 0.50% of CBS. In each of the jars the

denture material block and a magnetic stirrer was placed. The jars were then placed on the
magnetic platform and set to agitate at a minimum rate for four hours. The denture materials
that.were exposed to artificial saliva containing either CBS or placebo are listed in Table 10
below.

-19-



Pt 2 Day 0 + 2: 15 + NE 42/M . . Day.

7 1: 30 NA Day 15 + 4: 00

-ve Pt wo”'b%if’ 2: 30 + PCT/USITITES 31/ M

Day 7 4: 30 NA NI L Day 15 +

5:30 NIL Pt 4 Day O 2: 30
Thqu_ur hourrexposursgf matural tooth-and other denture:; menals to 0.5% CBSin -

N Me CLO

NI L Day an

r espons &4 PRL salifa with qild ﬁ%@m dig “ﬁ?’z‘é‘"ﬁﬁ“ﬁbﬁm AR Sfisgplaration, RBEDRR POS! TI VE

CULTUREtexquDE EFFECTS (HRS: M NS) - (Stain/Qdor) Pt 1

Day 0 + 1:00 NA NIL 26/M  Day 7 +

1: 30 NA NI L Day 15 + 1: 30 /NA

NI L 2 Day O + 1D NA NI L 28/ M

Day + 2: 00 ﬁbjfm NI L Day 15 +

2:30 NA : NLL S5 Mean ClQresponse tine after 15 days =

2.0 HR NA = Not available NE = Not eval uated (before chewi ng) -21 - WO

98/ 19669 DENTURE MATERIALS PCT/ US97/ 19765

The data show that for patients tr eat ed with CBS 50 ng chewi ng gum and
pl acebo
1) Natural tooth with silver amalgam filling -
2) Composite resin (used on anterior teeth for filling)
3) Denture base acrylic resin
10 49 Porcelain fused to metal
5) Partial denture metal frame
6) Acrylic tooth (artificial)
D Natural tooth

15

Example 9- Clinical Efficacy Data
An open label, plaeebo-controlled pilot clinical study in ten patients with initial |

positive response for H. pylori in the dental plaque has been initiated. Data from six patients

(four patients treated with CBS 50 mg chewing gum six times-a-day and two patiénts treated
20  with placebo chewing gum six times-a-day' for fifteen days) has been obtained. The dental .

plaque samples from the patients were collected before treatment, at day 7 and at day 15

after treatment, and tested by microbiological culture and CLO test. The results are set forth

in Table 11 below:

-20 -



i chewing gumon day 15 the nmean CLO response ‘tinmes are 4.125 hours and 2.0

¢ hours, res%qshg‘%lgy. The | onger CLO test response tine for #&puSHnoms

. chewi ng gumgroup conpared to the placebo chewing gumgroup is indicative

- of substantial reductionin H 5 pylori density in the oral cavity of the
. active treatnent group. Exanple 10- Cdinical Trial Data The MERETEK

- UBT[err] (urea breath test kit) from MERETEK Di agnostics, Inc. can be used
. to detect the presence of H. pylori iTabléEL.stomach for the diagnosis.of 10
*ulcers. To performthe test, the patient is gi ven a liquid containing urea

. ‘that is enqmmammmowme\ﬂy bon-13 isotope. H lori is a urease positive
. bacteria. [T The carbon- e (?‘@gvy gofis in
. later breajhs, it signif @Jqs ﬁésﬁ‘i@ﬁ E pyl'o Qgtg, @dgi;%rnac

: DJOdenal u i nC| VY2 Ilvn1 bhr aat kb + Zed

yroulna

_into 15 Btive emmy(p)la,ebb roupsl:ﬂﬂd ent bred fnto @ 15- ddNEcl i ni gal

“trial. Thef TTEnrs NpT |recer (g any ahtrbiof1c tjherapy _duringjthe
clinical t QM ﬁ ZTI bnt S QN Thp\i tive i nllp-g"ncni ved gL cont-adl ni ng 50

- ng of coll i daI blpﬁgum $ubgi trate €30 pi eck. Theepatijents ir the pfacebo

- group recefpved—gum um cPTtar nr g Tyt o aat [ Sgr o Subci e . The

" patients wePE2f ur A& Osubditi ded i nfel%hi gh flose dnd | dw doseéVyroupsy The

patients |ﬂ1 gﬁM tl]ga!pygh dage grouplejmewed ¢;u_m GNAI mrest per day and {he

- patients i f—the gdose trmes—per day After—I5jdays,

CI1IC |uvv O3S T Ui‘Ulu bllcv‘fu gulll L
the urea bfeath teRay Ws|rebeated. ¥ resullts aiV€ reported in Tabl 4 12

. below. -22 25019469, 30 +
~PCT/US97/ 1 —-REA— - L
" TRIAL Subj ¢/  Dsplj e¢t + @i al | | ver al |
Change Dayl5 | + 5:30 NA NIL
Pt4  Day0 + 2:30 NA NIL
29/F Day 7 + 4.00 NA NIL
Day 15 + 5:30 "NA NIL

Mean CLO response time after 15 days =4.125 HR

PLACEBO (n=2) |
CLO | DURPOSITIVE | CULTURE | SIDE EFFECTS
(HRS:MINS) (Stain/Odor)

Pt1 Day 0 + - 1:00 NA NIL
26/M  Day7 + 1:30 NA NIL

Day 15 + 130 NA NIL
Pt2 Day 0 + 1:15 NA NIL
28M  Day7 + 2:00 NA NIL

Day 15 + 2:30 NA NIL

Mean CLO response time after 15 days = 2.0 HR

NA =Not available )
NE = Not evaluated (before chewing)
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Initials G oup Assessnent Assessnent * Fn. Dat ax*

(I'nitial ) - (Initial to Day 15)-A h activ
+ %@@Xg&ﬁ decrease 79% B hi gh act i \'7 sSTi1S76s +

- decrease 86%C hi gh active

decrease 93%D hi gh active _ + decr ease
89% E Hibg Hatashgw that for patients-treated with CBS 50 mg chewing gumlaﬂpﬂmh) 98% F

hi gh acti | ow

e ec
active c}{ewmg gum on day 15 the mean C_IF,O response tm P@és@%%?g%apg {.O(ﬁours, | oW active
+ respectively. The longer €29 R8S8sporsnle for CBS 50 h%"&hé\ﬁﬁ'xg Yemgroup T
s )

decr ease | ow act ive
d ecr ease CO!BEMO the placebp chewing g group is indicative of substantial reduction in H. decr ease

94% L active decrease 95% M
hi gh f)l agglggd v{lymt g oral cawtyoftheactwgtreatmentgr?qpcr ease 42% N - | ow

pI acebo + I ncrease 35% 0O | ow pl acebo
decr ease 9% * .Overall assessnent is a

qual i tat il‘lxemn&sm-t QlinicaliEnial Patd t i ve or negative) based on a numerical val ue
established for the test.. 5 ** Overall change in data refers to

t he dlfferenca"hemmmrﬁxqamvatute@bxfewﬁstmt)frathBRETEKﬁ nostics, Resul ts of
Overal |l Assessnent: 10 1. Al'l. three patients receiving pl aéebo (100%

had posi {86 6anbeused te detactthe peesenceofEL pnlnu linthe stomach forethe dxaghosnsZof Ei ght
o 216 UBR FRTEERSTE U i BV oAt Yk
resul ts adithtthecdibéd-13 (Sotdpe. HJW ik Hh?&?@b&lt%'lid&eﬁé) Iﬁhe carbon-13 CONSi der
the test positive) was not inc -23
isotope is present in heavy concentratxons in later breaths, it signifies the presence of H.
pylori in the stomach.
Duodenal ulcer patients with a positive urea breath test were randomized into
15  active and placebo groups and entered into a 15-day clinical trial. These patients did not
receive any antibiotic therapy during the clinical trial. The patients in the active group
received gum containing 50 mg of colloidal bismuth subcitrate per piece. The pafiénts in
the placebo group received gum not containing colloidal bismuth subcitrate. The
patients were further subdivided into high dose and low dose groups. The patients in
20  the high dose group chewed gum 6 times per day and the patients in the low dose group
chewed gum 2 times per day. After 15 days, the urea breath test was repeated. The

results are reported in Table 12 below.

-22 .



© WD 98/ 19669 “° ' A

. PCT/ US97/ 1Q/$6sif3gée!! ts of Overall Changes in Data: 1. Thecensba9es hange
in urea breath test data was an increase of 23%in the three placebo
~patients. 2. The average change in urea breath test data was a decrease
-of 64%in the six 5 patient.s n ”lﬁ | ow active dose (range of 22%
ito 98% . 3. Six of six patients in Dwactlve drug group had a

; decrease (p<0.05 hy chi- square analysis) .4 a

breath teqt data was a decr easER&}ABBEA'ﬁHt'mS'EBE kTSnts on the high
. active dode (range of 79%to FROM 18-DAY CLINIGAL FRIALX patients in the
. high active drug group had a decrease (p<0.05 by chi- square anal ysis).

- Summary off Regbjeéts: | 1. {)e'@gvel ve ofOlapgll Ve pat |@wdrgll ON |act | By

e
deereases |i nppigigR bt eat (r angi ngy t:; 2%to
reasg i‘ﬁ;!t %.ISS
. Aleprease | nse

989% , wherleas three pI ace
There was

pat|i

- The data s are—near -t}

“relationship. B0 hlghwed ta strbngly iiuaaes-t t hat| decrepsel 086%as been
eradi cat ed frof t he|stloglaadtivey |t he active glm used in_tjldesrease ni98%@ tri al .
Exanpl e 13- Anp bac{ertigh adtivei dacy for Trea{nment of Hallideoase HB9RS OSis is
caused by ffhe T T AP 13sh ¥@fvel ' € SuTLur CofpoundS (VST qeltreadd€eFO VoS
S IR il 8 T AR il D i LRt O e
throat andlor—ung—i nd&m—_a-n-d—t-@—m-t-aee—gii  cdidesrrase” 22%

H low active + + decrease 24%
1 low active + - decrease 98%
J low active - - decrease 51%
K low active + - decrease  94%
L low active + - decrease  95%
M high placebo + + increase  42% .
N low placebo + + increase  35%
0 low placebo + + decrease 9%
* Overall assessment is a qualitative result (either positive or negative)
based on a numerical value established for the test.
5 ** Overall change in data refers to the difference in numerical values from

initial test to day 15.
Results of Overall Assessment:

10 1. All three patients receiving placebo (100%) had positive urea breath tests at the
conclusion of the trial.
2. Eight of eleven patients receiving active gum (73%) had negative urea breath
tests at the conclusion of the trial.
3. One patient with negative results at the start (i.e., below threshold value to

15 consider the test positive) was not included.



A halitosis nmeter can be used to detect the presence of bad breath. Thi,s .
nmet er us%oggg &Pal yzer that can detect the levels of VSCs. Mst individuals
feel tha P%%Ps 30 coming fromtheir stomach, when ré’ng{ng'gb‘”ﬁ%rcent
originates fromthe nouth and tongue. -24 - WD 98/ 19669

PCT/ US97/ 19765 Typically, breath m nts, chew ng gum nouth washes and

" t oot hpas ResultsiafiOverll Ghapges intasa:st ore nerely nask your bad breath. These

or der o Tpor ARG YRS ks B bite A et 8 ibaos Bt ehesty T

source of theploélo pdients. . Canpyl obacter rectus, Hel.icobacter pylori,
and Treponena denticola are bacteria that have been denonstrated to be
associ at @ wi e perageehange inaredbroathityst dataovasiagdearense afédlainrtheisix conpounds

d net hods ofth t i ' ' }. ' | ascor byl
ginsrru h gefi 8g%ﬁ'%'é%a‘r"ﬁﬁ\e‘izmﬁI@'ﬁ%‘%g‘ﬁsgfféﬂéqn%%% chggéfl S?t\;/\eaga??\stsal I %/hree
bacteria3. as iSidbfnt patiehts ih bR 1owHcivd@Hip SFduptad WleERAGEAPLO V5 LY 2hi-(M CS)

presented in Table 13 bel ow. 10 Table 13 Tést GO'ganis Bi srmut h
Bi smut h Ascor Bguarsanalysisy  Sucrose Sulfate  CBS ([err]g/m)

(2[5tgr rHL?{ g‘bﬁacggf a}sgy%%gl{alxgé i?l)realcﬁrggt}llltgs?ﬁgtteg% rae e%r%gse ot%?% in the six epone >256

T . - rm
denticol a Stients on the high acti¥@dose (range of 79% to 8feflased on the in vitro
activity, a chew ng gum contai ni ng CB§ shoul e effective in reducing

Hal i 1®si 8. cauSuxofisi prtientsiin the high adtive dnwgareup batet derrqase Got0.06ehy chi-cat
halitosis 15 s b¥ c%—:vu 519 gum cont ai ni ng preferably between about 10 ng CBS
and about 100 %ean YSiS)- _

Summary of Results: _
1. Twelve of twelve patients on active gum had decréases in urea breath test data
15 results (ranging from 22% to 98%), whereas three placebo patients had an

average increase of 23%).
2. There was a dose-response relationship between the two doses of gum used:
The data suggest that the doses are near the peak of the dose-response
relationship. R
20 3. The data strongly suggest that H. pylori has been eradicated from the stomach by
the active gum used in _this clinical trial.

Example 11 - Antibacterial Efficacy for Treatment of Halitosis
Halitosis is caused by the buildup of Volatile Sulfur Compdunds (VSC’s). These
25  VSCs arise from the breakdown of bacteria, t.issue,, and food particles trapped in the
mouth. Other co'ntﬁbuting factors include digestive problems, ﬁ;)sé, throat and/or lung
infections, and the intake of n;edications. |
A halitosis meter can be used to detect the presence of bad breath. This meter
uses an analyzer that can detect the levels of VSCs. Most individuals feel that odor is

30  coming from their stomach, when really 80 percent originates from the mouth and

tongue.
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* CBS; and preéferably between about one and four tines per day. Al so, the

. chewi ng gug, g@ntai n an amount of bisnuth in the af or emepétpsepoRissMut h
- conpound or co |nat|ons t her eof equival ent to between about 10 and about
100 milligrams of colloidal bismuth subcitrate. 20 Exanple 12 - Toxi col ogy
- A nunber of ani mal _tOXI city studies and human clinical investigations have
denonstrat ed saf , Tealitle Bashes pnd-toagth naﬁtesﬂwamut ic

ints
- d
of hi 5ﬁ”33i“e‘*;f'}‘*?%“e%@%ﬁ%ﬂp@g98@§a%%95%§ T SRttt decRB) St | 0
2, 4, and &otlemiﬁﬁﬂlblmdohwf&rshbh&hmemtdrﬁerdoﬁermaneﬂ:@ ehmmatM&d?Bv/eétﬁﬁﬁi@

PCT/ U897/ 19765 respectively) in rats treated for three nonths or dogs
treated fornesessanyipatiack thesowcepfthe VW8Cs| .| Journal of Gastroenterol ogy

Lo m onPety of - copmriBbfiel tARCkreicRatlen idt 5 DRpSidha et Rl ERGEra 000 o
m 5  (exphadacshaf dahemBihiel to bxasdetiated witlOHALt6h yddwh €Thebidpfigh-has been

exam ned by Bader, Digestion 37(SupPI ement 2):53- (198¢1%\S i ncor porat ed
herein by reontainingeomponmisen the presrat iyention Angluding CBS sgwellasnd si nce

that tinme 1 I ears of
use of Cos ¥EPH b‘%&@ﬁ%@ E i ﬂ*?&@&%%v&’@&%é@%a&n 5 a
nmor e conpr elidibged/ sy tﬁdifﬁﬁzﬁﬁmh%ﬁséﬁveﬂoﬁ&ﬁtﬁt@fls (MIGs) presefited diTTablel 3 wabiRr Se
reaction 10 forms were conpl eted. Five of these adverse reactions were
ascribel to CBS: one case of headache, one case of stomach pain, one case
of diarrhea, and two cases of allergy (mainly in the form of skin_rashes).
A high degree of safety of CBS in th@abledsdti c applications for the
treatnment of peptic ulcers is reported in a review of pharnmacol ogy of

bi snmut h- Contmd?q’y canpert, Rgulew o1 I1nTegirous Lrsearﬂes
13( Suppl emeng Tesp Osgpnisgys (199 1) Bismuth Bismuth |
Ascorbyl Sulfate | Sucrose Sulfate | CBS
(ng/ml) (ng/mi) (ng/ml)
Campylobacter rectus 256 >256 256
Helicobacter pylori 8 16 2
Treponema denticola | 16 32 32

Based on the in vitro activity, a chewing gum containing CBS should be effective
in reducing Halitosis caused by bacteria. It is expected that a person may treat halitosis
15 by chewing gum containing preferably between about 10 mg CBS and about 100 mg
CBS, and preferably between about one and four times per day. Also, the chewing ghm
may contain an amount of bismuth in the aforementioned bismuth compound or
combinations thereof equivalent to between about 10 and about 100 milligrams of colloidal
bismuth subcitrate. |
20

Example 12 - Toxicology .

A number of animal toxicity studies and human clinical investigations have
demonstrated safety of bismuth compounds, especially CBS, in therapeutic dose ranges. No
toxicity has been reported in chronic daily administration of high doses of CBS (160, 320,

25  and 640 mg/kg body weight representing 2, 4, and 8 times the human therapeutic dose,
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15 incorporated herein by reference. I1n review ng safety and . :
phar macoki netics of CBS, Bennet, Scandi navi an Journal of Gastroenterol ogy
26 ( SuppVOMEP66235) : 29-35 (1991), incorporated herein by PCEHUSPUHEES has
"calculated the system c bioavailability of bismuth after oral dosing of CBS
to be in the range of 0.16 to 0.28% ofthe adm nistered dose, and concl uded
t hat st edeppeciivelykinsats treptedsfpp threeghomiss-or dogs tegated forrsix menthy Sep Wieriksztise any

neur ot oxi_gi Mi ﬁ Gast uld be an j t hat t conposi ti ons
and net h(z)l%sﬁ)o 3 pr e%eé‘ﬁ?"‘%’mg@&g‘?"ﬁ‘e?@ﬁggg‘? @bgﬁ’ ‘88?’8@"*?"56‘8?&@’#’& ed in
t he for mrefereicevari ety of enbodinments, only a few of which have been
“illustrated and descri bed above. The invention may be enbodi ed in other

forns w t hout Loaptennisafgtyfof &3 Sxand treatmsnt of peptistulogts at b stendarddoseiof 480 mghe

'describe i nents.are.10. he consi.der in all respeci.s only as _

i1l us ragﬁg@%ﬂ&snﬁgﬁlu@&qyﬁe&n%t&d%%@vﬁﬁg&ioggsgﬁtw w“%by ﬁar‘i‘?(\;ent lon is,

Ej her ef or Digdstish IHS@spléMent iﬁm98iﬁﬁn$drﬁc§rﬁi§d hétih 6y réfétedce! CBSWsHIQ! N9
escription. AT changes which .come within the neaning and range of

equi val einispdugedtimBurope ink973 and sinceishat timol Homilliontrestinents haverbeecdispensed 26 -

VWHAT IS QLALMEDR . S: 1 A LM ity i Sj t
Sol ubl o FFS s ofuse ot LS R e AR Rt belies it f¥hen "5 '
f1 avori ngndseiore ddifiprehenbios AVeksE réadtidninctithiy JyMm Sonly P RIvBse RlactfbnCONMPOUNd

sel ected fromthe group consisting of colloidal bi sruth subet trate, bisnmuth
subcil®r afarms MWIQWI- rBivecof theise advetse seattiony waremscribed tnCBS s afsaase ofy | at e,

bi smut h ni,L.rate, bi t h, subcar hona bi s h tartrate, bisnuth
subgal | a?l %?i es?ﬂfﬁqsea?%%?ﬁl? Ram, 0 %8%&@%%%8?38%‘?? a&ggy ?mm%m 2.

The chewtigo'6F skin rashiad)MALhi Eég%efb flsiPety BF SBY i th&rapduae Bshlicai ed from
the group consisting ot) c.olggi al bigﬁyut-h sulli)ﬁgihtrat egg%hgﬁlu@ﬁkog%citrate,
bi snut h Yexmant of pepticaileersds rapotsechinairewisy off phawscolagy of bismuth-containingg gum of

claim 2 %}%cﬁfnas 6yhﬁmbée§t,”ﬂéﬁe\5 8%9%gusil)§se%s%ls ﬁ(sgﬁ‘ﬂler%%t 8):?31%3?{119;13'})“ trate.

15 incorporated herein by reference. In reviewing safety and pharmacokinetics of CBS, Bennet,
Scandinavian Journal of Gastroenterology 26 (Supplement 185):29-35 (1991), incorporated
herein by reference, has calculated the systemic bioavailability of bismuth after oral dosing of
CBS to be in the range of 0.16 to 0.28% of the administered dose, and concluded that.
steady-state blood levels of 50-100 ng/mL are unlikely to cause any neurotoxicity.

20 It should be appreciated that the compositions and methods of the present invention
are capable of being incorporated in the form of a variety of embodiments, only a few of
which have been illustrated and described above. The invention may be embodied in other
forms without departing from spirit or essential characteristics. The described embodiments
are to be considered in all respects only as illustrative and not restrictive, and the scope of the

25  inventionis, thereforé,' indicated by the appended claims rather that the foregoing description.
All changes which come within the meaning and range of equivalency of the claims are to be
embraced within their scope.
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4. - The chewi ng gum of claim3 wherein the chewi ng gumincl udes between

S T BBl ot e UMD C5' 55 RERERE R e

about 10 ng and about 100 ng of col | &i d&l Bishuth subcitrate per piece. 6.

. The chew n%iglgf W wherein the chew ng gum i ncl udes between about
25 ng and £ tloi dal bismuth subcitrate per piece. 25 7.
The chewing gumof claim 1 further conprising an antibiotic. 8. The

chewi ng gum of claim 7 wheréi'n the antibiotic is metronidazole. 30

9. The chewi hg gus chewing gl compositionsgompsisipg p yateg selvble bylk PRTUOR. e agent .
-27 - WO 98/ 1 9 . . . . .

PCT/ US97/ 19785 ingoble cheyine g1y PTG PETRR Y ey e 4G AR e ST S que
agent 1§ S%S&&%%E&ﬁﬁ@&h%&@&&ﬁﬁmﬁméM&ﬂﬁﬁﬁgﬂm@mwcﬁmdase,

cal cium kaoltn, silicone oil, and sanguinarine. 5 A chew ng

. 11,
gum f or nul bisinoth soboitate, bismutiacitrate,hismtl salipyate disswthsbeaticylate hismth g oup
consi sting qf _colloidal bisnuth subcitrate . .(CB ' . ' 2 bi smut h
subci t r at e SWhHELs, ﬁmé‘g!sf’ mfe'%f@%%ﬂggtﬁﬁiﬁuﬁiww&%%“ W% trat e,
bi smut h Sugﬁ%&&mﬁmtﬂééaﬁ‘th tartrate, bisnuth subgallate, and bisnuth
12.

al um nat e. The chewi ng gum of claim 1l wherein the chew ng
gum i ncl udes an anmount of bisnmuth in said bisnuth conpound or conbi nations

t hereof equival ent tqQ befween aboyt .10 and .akoyt 200 mi ||| 1

col | oi d&1 bi snuth sthﬁ!’Ff’ ?Y‘Bg.g‘i‘%&cl%wgmnaﬁg’“&ﬁ&g?“p%‘?{%%%ga%ﬁg?%i n the
chewi ng gum,d aﬁ.gl BEmuthShbdRiat e bishutt sub@irdle tishith Subsabieylaend . or
conbi natior@sé%}ﬁ%ﬂrjeo s‘g‘%w val ent toubet ween ‘about 25 and about 75 m |l gr ans
of col | oi dahd bombindtionsthereof r at e.  14. The chewi ng gum of claim 13 wherein
t he chew ng gum i ncl udes an anount

3. The chewing gum of claim 2 wherein the bismuth compound is colloidal

15  bismuth subcitrate.

4. The chewing gum of claim 3 wherein the chewing gum includes between
about 10 mg and 200 mg of colloidal bismuth subcitrate per piece.

20 5. The chewing gum of claim 4 wherein the chewing gum includes between

about 10 mg and about 100 mg of colloidal bismuth subcitrz_a,te per piece.

6. The chewing gum of claim 5 wherein the chewing gum includes between
about 25 mg and about 75 mg of colloidal bismuth subcitrate per piece.

25

7. The chewing gum of claim 1 further comprising an antibiotic.

8. The chewing gum of claim 7 wherein the antibiotic is metronidazole.
30 9. - The chewing gum of claim 1 further comprising an anti-plaque agent.
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of bismuth in said bisrruth E nations t her eof equirvalent to .
about 50_20 I 1'igrans of h subcitrate. t hod of
treati ng é&stla%acter pyl ori *| ecC; HHL ML sing the sté’ qus'?b'ﬁ’?shl stering

“a chewi ng gum contai ning a water sol-uble bulk portion, a water insoluble

chewi ng gum base portion, a flavori.ng agent, -and a therapeut ically
ef fective anodb oihac@mgmmmMemwmphmmeqnmcdmnsu ng of

col | oi dal, bi snut sub Ltr Lsrrut trate bi smut h
ol | oyl LBHEORRS IybdeteSe, efioBe® dsfieft, i Rhin, S b af

subcar boggy srrut h tart rate, b| srrut h subgal | at e, b| snut h aI um nate and
conbi nati ons t hereof 30 16. . The method of claim 15 wherein said

bi smut h conpound is selected fromthe group consisting of colloidal bisnmuth

Subcigrate, by Y R S T Mo A idth BBl GBSO BB 01

PCT/ US97 {rb%f6ep domsistin, %B@cdlﬁld%?ﬁisﬁﬁth“shﬁéxﬁit&SCB’ﬂ? 'biintuth Bifratd 8ighith Cormpound is

col{oi dal bi snut h. citrate he net hod’ of claim 17

wher ei n sﬂbsltuateebtsmgthgﬁamlate,l hismauth b@hsabuhtabwmﬂmlbngrm;dbnsmﬂt my of

col | oi dal rrut h ,subcitr 19. t | m 18 wherein the
chewi ng é‘fh‘f‘ﬂ patg tt?l{g'@f? bisgiyth sfggﬁbpgﬁ'bgg nfs. of col | 6i dal

bi smut h subcitrate per piece. 10 20. The chew ng gum of claim 19 wherein

t he chewi ng gum i ncl udes between about 25 and about 75 ng of coll oi dal
bi smi@h subci 12.at eTbechepmgmthﬂclaxm 1Tiwéhere the chepfinggusmi incladesah ameint t he

A S o b e i

- 10 and about 200 milligrams of colloidal bismuth subcitrate.

13.  The chewing gum of claim 12 wherein the chewing gum includes an amount
15  ofbismuth in said bismuth compound or combinations thereof equivalent to between about

25 and about 75 milligrams of colloidal bismuth subcitrate.

14.  The chewing gum of claim 13 wherein the chewing gum includes an amount
of bismuth in said bismuth compound or combinations thereof equivalent to about 50

20  milligrams of colloidal bismuth subcitrate.

15. A method of treating Helicobacter pylori infection comprising the step of
administering a chewing gum containing a water soluble bulk portion, a water insoluble
chewing gum base portion, a flavoring agent, and a therapeutically effective amount of a
25  compound selected from the group consisting of colloidal bismuth subcitrate, bismuth
' subcitrate, bismuth citrate, bismuth salicylate, bismuth subsalicylé.te, bismuth subnitrate,
bismuth subcarbonate, bismuth tartrate, bismuth subgallate, bismuth aluminate and
combinations thereof.

30 16.  The method of claim 15 wherein said bismuth compound is selected from the
group consisting of colloidal bismuth subcitrate, bismuth subcitrate, bismuth subsalicylate,

and a combination thereof,
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about one arid'ten tines pepday/‘ZO”"/* 21 A nmethod of treating

Hel i cobactygh of)ydegg i | Nfectio m r‘ step of adm nipgirRsSotIH78s
chewi ng gum.contal ning a the m‘\ ctive amount of a bisnuth
conmpound sel ected fromthe g cc0|n3|"st| ng of colloidal bisnuth

subcitrate, bisnmuth subcitrate, bisnuth citrate, bisnmuth salicylate,

bi smut h subsalicylate, bisnmuth subnitrate, bisnmuth subcarbonate, bisnuth
tartrate, bismulh subhekthbeof daitstwhepdinithie bistrmtheoothpdbnd is calididah bisioths

t hereof . 22, The nmethod of claim 21 wherein the chewi ng gumincludes an
amount of ®ibeiaten in said bismuth conpound or conbi nati ons thereof

equi val ent to between about 10 and about 200 mlligrans of coll oi dal

bi smuth subcitrate. 30 -29 - WD 98/ 19669

PCT/ US%7/ 19765 £8. Thémettiod bb¢laity 1 7oklerdin he chiéweing puim ircinded ttwen ahown

i ncl udes an anount of bisnuth in said bisnuth conmpound or conbinations
t her eof eqlf malan#h20Q weoé calloidal bistmuth sybsitraggag about 75 nilligrams of

col l oidal bisnmuth subcitrate. 5 24. The met hod of cl aim 23
wherein the chewi ng gumincludes an ampbunt of bisnuth in said bisnmuth

conpound or conipg.nat irnameﬂnhafaaiin H]Whéf&h&f&ch&@tnghﬁmhncﬁﬁleﬂhéﬁvb@fmm U]
col l oi dal bismuth subcitrate, A nmethod for treating halitosis

conpri si ng%@ﬁﬂﬁb%é@‘?h’goﬁc‘@l@&ﬂh@}“@bﬁﬁl eREPIEES-ni ng a water sol ubl e bul k
portio a water insoluble chewing gum base portion, a flavoring agent, and
a therg%eutical |y effective amount of a conpound selected fromthe group

consi sting of cggl oi mmj%m' 6£dkiint 195t RreiDihe Bhewing gt intludéshetddeanut h
citrate, bisnuth salicylate i smut h subsalicyl ate, b%lgﬂnut h subnitrate,

bi smut h~ suBeout B5meraad about 75 mg of seloidal Bismuthsubaitrate DU PIECE-at e, bi snut h
al um nate and conbi nati ons there_c_)f 15

21.  The method of claim 15 wherein the chewing gum further comprises an
15 antiplaque agent.

22.  The method of claim 15 wherein the chewing gum is administered between
about one and ten times per day.

20 21. A method of treating Helicobacter pylori infection comprising the step of
' administering a chewing gum containing a therapeutically effective amount of a bismuth
compound selected from the group consisting of colloidal bismuth subcitrate, bismuth
subcitrate, bismuth citrate, bismuth salicylate, bismuth subsalicylate, bismuth subnitrate,
bismuth subcarbonate, bismuth tartrate, bismuth subgallate, bismuth aluminate and

25  combinations thereof,

22.  The method of claim 21 wherein the chewing gum includes an amount of
bismuth in said bismuth compound or combinations thereof equivalent to between about 10
and about 200 milligrams of colloidal bismuth subcitrate.
30
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26. The nethod of claim 25 wherein said bisnuth conmpound is selected from
the group consisting of col ubci trate, bi citrate,

bi srmut h Qgﬁg’é?qsﬁyl ate, and Itlﬂlmémlu“m:lmmmlr eof 20 §&@ggﬁﬂpéhe met hod
of claim 26 wher ein the bisnuttf compbund i"s col | oi dal bismuth subcitrate.

28. The rret cl aim, 2 ein th ewi n l,s adm n| st red

bet ween about &h‘amf’@ﬂdf’ %E‘{?e‘?’ﬁ' ﬁ‘ Eﬂ'é@gg"'gﬂ“ﬁi@d I ai m 28
wher ei n Bi@ﬁummimsxﬁmr'cbﬁ ASH o7 BB AP RENE Féqu]xﬂﬁl%httto%&%eéﬂ'ﬂ)&t)% times

per day. 30. The method of claim 25 wherein e chew ng gumincludes an
anmount oﬁnd%a(bout‘tﬁmﬂbgrztlnsofce&oldblbnssmﬂltshbcmmpound or conbi nations thereof

equi val ent to between about 10 and about 100 mlligrans of coll oi dal
bi smuth subcitrate. -30 -

5 24,  The method of claxm 23 wherein the chewing gum includes an amount of
bismuth in said bismuth compound or combinations thereof eéquivalent to about 50 milligrams
of colloidal bismuth subcitrate.

25. A method for treating halitosis comprising administering a chewing gum
10  containing a water soluble bulk portion, a water insoluble chewing gum base portion, a
flavoring agent, and a therapeutically effective amount of a compound selected from the
group consisting of colloidal bismuth subcitrate, bismuth subcitrate, bismuth citrate, bismuth
salicylate, bismuth subsalicylate, bismuth subnitrate, bismuth subcarbonate, bismuth tartrate,
bismuth subgallate, bismuth aluminate and combinations thereof.

15 .

26.  The method of claim 25 wherein said bismuth compound is selected from the
group consisting of colloidal bismuth subcitrate, bismuth subcitrate, bismuth subsalicylate,
and combinations thereof. |

20 27.  The method of claim 26 wherein the bismuth compound is colloidal bismuth
subcitrate.

28.  The method of claim 27 wherein the chewing gum is administered between
about one and ten times per day.

25

29.  The method of claim 28 wherein the chewing gum is administered between
about one and four times per day.

30.  The method of claim 25 wherein the chewing gum includes an amount of

30  bismuth in said bismuth compound or combinations thereof equivalent to between about 10
and about 100 milligrams of colloidal bismuth subcitrate.
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