10

15

20

25

30

WO 2004/ 009050 PCT/ US2003/ 022530 ENZYME ENHANCED
BREATH FRESHENI NG FI LM BACKGROUND OF THE | NVENTION 5
wda 200fi0oedosdo of t he I nvention The present i nventiBOT/US2003/022530
relates to an orally consumable filmfor delivering
breath freshening agents to the oral cavity and in
particular a consunable filmhaving breath freshening
10 proper tE%WEM@EB};RWPW%%%\HNGT FIEMz y nes
incorporated in the film 2. The Prior Art Halitosis,
t he techni cal t-rn1for breath | odor. is an
undesi rabl e core# ROURSD O e e 5 results when
proteins, particles from food and saliva debris are
deconposed by nouth bacteria. The tongue, with its
fissures and | arge, bunpy surface area, retains

1. Eiehkofdbe Bbventieruantiti es of food and debris that

support and house a | arge bacterial popul ation. Under

I dit .
The preslt e h oG ocBrAB ISR LD el AR IR g Sshening

agents tﬁ lﬂl‘lé dt)ldpca'%'ﬂ? afg@hhp’dﬁtlﬂﬂﬁﬂ‘a&mnﬁﬁﬁabléﬁlrﬁa@hﬁg ibeeatthfréshening
e .ton or the art, the [ are a part
ProPemG? e@aﬁF%ﬂ@k@F\P@SB’?C& ‘{pff"ﬁ’ylg?srfél?o@g gfk‘)iﬁ 5% f)}lar ‘ender s
themresistant to nost treatnents. Few people clean
ebl: gue after brushing, even though it's been
2. E-E%%’v{'l@{% as nmuch as 50 percent of the nouth's
bacteria can be found here. Additionally, for
Halitosipethp It@:hnioallstm fioy tweatls orabgsiongs athendesingle congitger. ﬁr@am tnalodor

B T

The tongh@ vﬁﬂﬁt#ﬁ@bﬁ@ ah@ 148e, S)am\pytsﬁtf@emmhaaﬁmﬁaborﬂmrabha qdaht1t1es of
I's known to the art to use consunmabl. e vvatﬁ Iuble or
food andidepiéy thabsuppert iand h%ﬁ&@tlérée berteril popylation nqleﬁ W X YFeR|

cond1t1c§‘@vfhte)6a¥\43h§ Eor eal{llﬁi%dél%ﬂ Els & doﬂ%oﬁﬁ&@(‘\%é)‘ﬂ suclrl as hydrogen

elrvering res eni ng agents to mask
sulfide aedimethybmetcapiaas.caused breat h nmal odor. For exanpl e,
PCT application nunmber WO 00/ 18365 di scloses a breath
freshening fil madapted to dissolve in the

Bacteria thrive on the tongue. For the most part, the bacteria are a part of a protective bio-film
that essentially renders them resistant to most treatments. Few people clean their tongue after
brushing, even though it’s been shown that as much as 50 percent of the mouth’s bacteria can
be found here. Additionally, for many people, brushing or scraping the tongue is difficult
because of the gag reflex. Therefore, cleaning the tongue non-mechanically is highly desirable

for those who are unable to do so with a mechanical device.

It is known to the art to use consumable water soluble or dispersible films adapted to
disintegrate in the oral cavity which films contain flavoring agents for delivering breath
freshening agents to mask or reduce bacteria caused breath malodor. For example, PCT
application number WO 00/18365 discloses a breath freshening film adapted to dissolve in the
mouth of the user, the film being comprised of a water soluble polymer such as pullulon or
hydroxypropylmethyl cellulose and an essential oil selected from thymol, methyl salicylate,

eucalyptol and menthol.
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mouth of the user, the filmbeing conprised of a water
sol ubl e pol ynmer such as pul |l ul on or
whyaroppr opyl net hyl cel | ul ose and an essent i aPCDUB2003/022530
selected fromthynol, nethyl salicylate, eucalypto
and nenthol. 1 WO 2004/ 009050 PCT/US2003/022530 US
4,713,243 discloses a filmfor delivering therapeutic
agents to the oral cavity conposed of a water sol uble ,
I [l :
US 47 P BcIRs o finfHor S EXEE HXBLRRN, Rl (o Sul ity composed of a
water solnblergodyratredatrik ef e hyd@ax pirapyteckulbse; ahloynopblyeet bi/ethylene oxide,
. unt, of nedi canent for the, treat.ment of .
the il {EpR PP L B » DS el R YT Bhadit ot megigament fo the
treatmeRPbtiirR dbhial¥iRER8gMENt ed into dosage units, the film
contai ni ng conventional toothpaste ingredients and
formul ated with swell abl e pol yners such as gelatin

Xy tar i i S i ch-up. .
05 5580 B OShA e o ERMRROSHL M 080 g
containirgy @asentihabwbihpesta grddientadrfoanabed with swedlablelpolyntd®s such as
. 61,1‘%77, 096 discloses.a filmconposition containi ng i
gelatin pR PR SATFIE Al EHS 14 BPLCHYOR S thegydl gauty
disinte QtleE d5eRa& anCRYiE ﬁéﬁ%ﬁﬁ@é SkaleGR Y@, er sol uble

ol ymer such as dr oxypr opyl net hyl cel | ul ose,
hydr oxypr opyl cel | ul ose and a pol yal cohol such as

B s O e W .
agents R @8d 1h the opdl @NiRprepieetErdrh 3, witBiesohible FélpinenirRhlay seeks

t o enhance such benefits. 20 SUWARY OF THE | NVENTI ON
hydroxypyondawili selinloge; hydrevpprnyiseHulopsgncha pedialpohel sughgs glycerol,

[ orally consumable filmconposition to
p01yeth§{e6ﬂ¥\g§§glzigents to the oral cavity effective to reduce

breat h mal odor wherein the antimal odor efficacy of

Although g HoF it Y SO IS TN HBEh g Rymiec it Beshihiy
benefit§] ¥R £f BMhuRNPIRLE D BMehdeRBEH b&iefitict ure, function, and
stability are sensitive to processing conditions and

chem cal environments and often denature in such

environments, T OlSuMMARY OF THE INVENTION

In accordance with the present invention there is provided orally consumable film composition
to deliver agents to the oral cavity effective to reduce breath malodor wherein the antimalodor

efficacy of the film is significantly enhanced by incorporating an enzyme into the film matrix.

Enzymes are quaternary proteins and their structure, function, and stability are sensitive to
processing conditions and chemical environments and often denature in such environments, for
example, at elevated temperatures, that is, temperatures substantially above 45°C. It was
therefore unexpected that a protease enzyme incorporated into a film matrix adapted to
disintegrate in an oral cavity environment retained its proteolytic activity, during film
manufacture at elevated temperatures and residence times involved in the film manufacturing

process.
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exanpl e, at elevated tenperatures, that is,
tenperatures substantially above 45C. It was
w0 h@npbwse unexpected that a protease enzyne PCT/US2003/022530
incorporated into a filmmtrix adapted to 30
disintegrate in an oral cavity environnment retained
its proteolytic activity, during film manufacture at
el evated tenperatures and residence tines involved in
the filmmnufacturing process. 2 W 2004/ 009050
PCT/ US2003/ 022530 DETAILED DESCRIPTICN CF THE
| NVENTI ON 5 D DES , :
conpri ses a consumabl e wat er squbIe or dispersible

cont an antlnalodor nz .

The i gf s e gD PUE AP EP AR BT CHIE 3PP By Grcpgess e film
containf@Rtahtinfal RI6E EnAGRNTHe filh 3%t fuéthéd dtnREe Riater, &dinal film

anti mal odor agents, emulsifying agents, col ori ng
formingagentssilavwagerinalastigisingraeenss aics ontimeloday ggents, gRBlsifying agents,

actice of the present

colonn?%@ﬁ%?g%&?%eg% a%défr%%%m%es extracted fr (F))m nat ur al

fruit products well knovvn protein substances within

the cl ass of proteases, which breakdown or hydrolyze
Enzymgs ot ei ns (proteases) other useful enzynes include

The en%a@f&?%gffu 1ngch¥ E&%ﬁ%@ @fstﬁespx% (hy ﬁf%@[‘ﬂ{y ﬂ%ﬁlﬁg ?nzlyll?es-ggﬁacted from

Zynes are o tal ne
natural &mtwocimts \adl kmwropmtﬁna; substageasiveithin ﬂ‘r%?lilsﬁ §f Braigasesotylich

breakd SWAHHAB dR6) z@p&%ﬁ roHUESS BtheF AR e%§¥]rﬁés inEREE P.Jpﬂéeb c
zy rres%ga#e)ful he practice of e present

glycoamﬂ@sgﬁtap H]E'Xqﬁ%ﬁés ‘papai n, bronel ain, chynotrypsin,
ficin and al cal ase. The enzymes are included in the

The ol PR EEb e o Slf afeT et R S hEReBY Sapgperaanioms
having anifrqgee feurrabbhyd abobon mu.?cet dixatnples of padsgolyled girymePagséulin the
practwé’aﬁttﬂé Pl%gerrt i BnliB nﬂdcfé)f)al!r)a?]? Sfok a{ﬂ; @hfﬁa@gy\ﬁlﬁlﬁ ?i@f?x and alcalase.

ytic enzyme erre
The engyjmgs tarec@cl@rie@ Hethg fl@géﬁmpp%mtqf e prgepnt @Vﬁﬁfé@? ﬁ@rcaﬂ%faltratwn
of about 0.1ttH @but! 3% B?Weight ahd pieRrM LSRNk 0.2 t0\WBAtI 295 by Reidt.
amount of about 0.1 to about 10% by wei ght and
preferably about O. 5 to about
Papain obtained from the milky latex of the Papaya tree is the proteolytic enzyme preferred for

use in the practice of the present invention and is incorporated in the film matrix of the present
invention in an amount of about 0.1 to about 10% by weight and preferably about 0.5 to about
5% by weight, the papain having an activity of 150 to 939 MCU per milligram as determined
by the Milk Clot Assay Test of the Biddle Sawyer Group (see J. Biol. Chem., vol. 121, pages
737-745).

Additional enzymes which may be useful in the practice of the present invention include
protein substances within the class of proteases, which breakdown or hydrolyze proteins
(proteases). These proteolytic enzymes are obtained from natural sources or by the action of
microorganisms having a nitrogen source and a carbon source. Examples of alternative
proteolylic enzymes useful in the practice of the present invention include bromelain,
chymotrypsin, ficin and alcalase.
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25 5% by wei ght, the papain having an activity of 150

to 939 MCU per mlligramas determned by the MIKk
w@@i/ofsay Test of the Biddle Sawyer G oup (SPET/US2003/022530

Biol. Chem, vol. 121, pages 737-745). Additional

enzynmes which may be useful in the practice of the

present invention include 30 protein substances

wi thin the class of proteases, which breakdown or

An additignnl ensyree whish simie foppulateddndividuatinesia qembinsasiopmith the
protease%%y‘r‘rﬂ@ Papi® 13%&‘)‘2\&?335 r@ﬁi‘c&ﬁ‘hﬁﬁ@ is %Qh@cﬁﬁl%fyﬁ{ Qﬁ{c&aﬂﬁdase of

1.on of m_CGr oo havi ng a nit ogen source %
Aspergﬂéuscsagmaigérbsﬁl%ate S @gaqun glhtséﬁnﬁ&‘?lf’ Gt hyshrolyzg,pqih the alpha-
D-1,6 gl&dftisyd‘IEEralnSlebbhhtsl dnd teealphAT i ighe osillid Badp bﬁg‘slaékisyl ohgosacchandes.

e prodfB MV iLRy et TPnfuban BTN Basts b plrerbly

about 0.@Hti 0.55%aly wglycrre\ddmomhl cahohwirses nedfaltie dcczqndhme chithl thig
r ti r ainis
o AoCOFIBE! 40 Bkt D! LSRRGSR
gl ucoarryl ase of Aspergillus niger origin cuI tivated

Other enl@?/mfa@wmtrﬁiy Wused i the PREUBEOLCHRS phkelitahyehBoR @idudeRfther

carbohycgr,agqqgugh > zép%%g?ﬁgq%st%é%gg agf? Cc&gcﬁgllg)gt? |San(? mutangsee and lipases such
as plant bpasgpgestrichifasel epancredtielipasodpectinast, taimase iysoeymhe afd serine
gorrprl ses about 0.001 to 2 % of the carbohydrase and
preferably about 0.01 to 0.55% by wei ght. Additional

car bohydrases useful in accordance with this

THMEAALE YyReSs Bt 2 §§élect %{r&'ﬁ%f @I&?eﬂ%ﬁiu@ n?g&‘ e%ﬁ?mtmg

dextranase and nut anase. her en

random gleaying g thed - HPesstiqne of fits %rrsleOlbr Eé%mzymﬁl@ﬁmaéﬁn\lrﬁénpeb@ic
activity StpgFe5.0 t6 3 [(b@ﬁétdzis@@eﬁ w&tthdllva&bﬂaTﬁél énzfyfnél 1a$ @ measured act1v1ty of

etaa | ase a d.lipases su
120,000 g1 5 G vRF Birot THOIERR ol e nCHi A By e AR e B EpRe B ot o
concentiatiai Dﬁmat 01040 pageut §§%zlyymelghdarslq1reﬁemblypa®ue&9é$o alidmt 0.10
| i pase enzyne is derived froma select strain of
pergillus niger, exhibiting random cleaving of the
1,3 positions of fats and oils. The enzyne has maxi hnum

(bﬂthOsluYthbl@ engﬁtésvwwh &in dblfhp'}ls@ thedp rzseQn Mﬁ@ﬁhcﬂﬁ%@lﬁ&éilyébi}lﬂue

checrc])rzl ams a smgle po ygesﬁ)ltjiﬁg Ch%ﬁl’? tc}o\élsth(eg %y four disulfide

protease

% by we

derived \.Qrom egg whlte
bonds having a molecular weight of 14,600 daltons. The enzyme can exhibit antibacterial
properties by facilitating the hydrolysis of bacterial cell walls cleaving the glycosidic bond
between carbon number 1 of N-acetylmuramic acid and carbon number 4 of N-acetyl-D-
glucosamine, which in vivo, these two corbohydrates are polymerized to form the cell wall
polysaccharide. Additionally, pectinase, an enzyme that is present in most plants facilitates the
hydorlysis of the polysaccharide pectin into sugars and galacturonic acid.
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120,000 li pase units per gram The |ipase may be
included in the dentifrice conposition at a
w@orvgeotos@t i on of about 0.010 to about 5. 0% byP@EUSIW3/022530

and preferably about 0.02 to about 0.10 20 % by

wei ght. Ot her suitable enzynmes which can conprise the
present invention include |ysozyne, derived from egg
white, which contains a single polypeptide chain

Film Matrixss| i nked by four disulfide bonds having a

water sUEEK b Pleain Rt Gfed @13 dif HURDAN R g rsent
inventioh hxﬁ:hlitléd&r&lbﬁ/@lhﬂ)l@f)ol?ﬂx@fs%blﬂ hs %{%me}%yh@h&é&aﬁydlﬂx&éﬂ%l

ycosi di ¢ bond . between carbon nunb
CeﬂulOswhaér@wlprﬁﬂylamtbylééll@ﬁowa @yér@m@hylwgwmes AUl as hydroxypmpyl

o888y SIS0 S L60, LI MB35, 4 pnn s
as well qsoﬂra]srahqi&ambld polyﬁuéds iuch IaabblyacrplathJ dagRRyviahl @polyiEers, methyl

meth ese nF 2%L1 faC|I|%ates t he

ethac f&&PP&‘:}léf fS&F‘ tPﬂ aﬁ‘a( 1§ 35 HalESERSHY Yﬂrpaqoaylg%*af@eﬂulose
| Ay

T e

(mPa-s) g @ﬁ@lﬂsmﬂ ® 3% Ibyfw:mght rguage solstios efithe GIPAMCrax 2OEC Gikingwa

i X_.of es vention inclyde water sol uble
UbbelotfBhdies piScartiol 192 Saryss i Ty Brichish eyt SEJE has a
VISCOSIt}p&{ A0S Ry ab%ﬁfji E%PZ(IJ gﬁ%ﬂ Y—ﬁ\’[ﬁ@ égr alF6le cminmermally from the

hydr oxyal kyl oses OXYyprop
Dow ChcmldahCompanmmrdbnbhy retle desigretion [Miabocebﬁﬁ ?wmydn BV comahocel E5

premiung it RGRISAE, B WSy SRR R ool el s and 0%
hydroxyﬁt@kﬁ%@ﬁ:‘;i Mstlt%ﬁ@@' ]S('i@ﬁvﬁlte HF&ﬁWhlteﬁ?ée%%@( gxggpowder Asa?2

pol yners and polyacrylic acid | ow vi's
weight %lw%@r Boyteeashpeasesiivitio wbelpbda/wbc VisBRMEpT 1 éms myiseosity of
51torn¥'SC9ﬁj y in the range of about 1 to about 40
n%f?lpa tal seconds 10 (nPas) as determned as a 2% by
wei ght aqueous solution of the HPMC at 20 C using a
Ubbel ohde tube visconeter is a preferred filmmatrix
The hydsegyadkylapethyrceHalpsais YIGOHROTRRHD thedilm compgel@gn tily ampunts ranging

from abcﬁ?%’tto%bz) 6@%’?’% r\ﬁ?&?g}ﬂﬁﬁ%g?éf%ﬁ&i §(§l?[ §%%}§L8%d | \LV?]I% t.

comerclally
trade designation Methocel E5 Prem um LV. Methocel E5

Cold water dispersible, swellable, physically modified and pregelatinized starches are
particularly useful as texture modifier to increase the stiffness of the hydroxyalkyl methyl
cellulose polymer films of the present invention. To prepare such starch products, the granular
starch is cooked in the presence of water and possibly an organic solvent at a temperature not

higher than 10°C higher than the gelatinization temperature. The obtained starch is then dried.

Pregelatinized corn starch is available commercially. A preferred starch is available under the
trade designation Cerestar Polar Tex-Instant 12640 from the Cerestar Company. This Cerestar
starch is a pregelaterized, stabilized and crosslinked waxy maize starch. It is readily

dispersible and swellable in cold water. In its dry form, it is a white free flowing powder with
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Premum LV is a USP grade, |ow viscosity HPMC havi ng
29. 1% et hoxyl groups and 9% 15 hydroxypr oxyl group
wGagnidstion. It is white or off-white free fPONUSZP03/022530
dry powder. As a 2 weight %solution in water as
measured wi th Ubbel ohde tube visconeter it has a
. . . |
on averdfeBEARAC el extarts oy TRG i Bbmelits anll 13 WP RARICIY are smaller
than 75 cnepo®iers. dhhasa butk datsityreddgibetit®. 20 from about 10 to
about 60% by wei ght and preferably about 15 to about
40% by weight. Cold water dispersible, swellable,

The predtiifedl skatcHBREY b afkoRRatbd GO &l MASH oSl EdeS: iAV&htion in an
particularly useful as texture nodifier to’increase

amount ¢3ging fromn gty S3p abole Nalby wyighkgnd prefieraply abwst 1O kogwut 35% by
polynmer filnms of the present invention. To prepare
such starch products, the granular 25 starch is cooked
in the presence of water and possibly an organic

.Solvent at a tenperature not higher than 10C hi gher
Eﬂﬂﬂﬂiﬂén the gel atinization tenperature. The obtained

. o] r 0 I
Bl S e B e TR MEREE B frofioh b ncous
dispersiavaf tha fngredierds r Exdneples ofauidtable singisifidroinclisle estdansRaingiroducts

Tex- | nstant , 12640 om t Cer est ar y. Thi.s
of ety Sl by SPL0R uley Bl g Bl SRR s S
monosteafide, 3bHEh bIRKRY aliet Fﬁh&‘ﬁilsz@_. S lRersiol) ddd podypregflédesxide or
di spersible and swellable in cold water. In its dry
polyoxypfylene (q.g.i Blugonjgs)i anine exides yigh s dpesiend icogirpine ogldedlmethyl

oy R34 ABSA50, IR BRI %, B0 1 0
Tween §oa(eralles3, ghyceryd estbisef fattyneaid (€%, MAdacen 8 Fhe drhulbidiging@ agent is
. bul k density of 44l1bs/ft3. The pregel ati nized starch
incorporgied 1p the fﬁ%%ﬁ%épa@%ww 9% thei e AP spop At f NSRRI of about
0.1 to aBduY St tyoReibht 8 préfe@BBUBbul @D 6 DA% ByoRighout S to

about ggg/% y vveipghte and Blrncra(?ergdablgg %%?HQO to about

35% by weight. Enmulsifiers Enulsifying agents are

Flavorég&quorated inthe filmmtrix ingredients to pronote

eneous 10 di spersion of the ingredients.

Flavor agxrisilaesande sed toajrepare thd flinf ofahs piesdit i@ntionengR thed known
) thealgroducts of ethylene oxide wth tatty acids, fatty
0

ISEgh# naturplangiiticial flaversndhese flaver agents mpay berrhosen from

synthetic flavor oils and flavoring aromatics, and/or oils, oleo resins and extracts derived from

weight.

plants, leaves, flowers, fruits and so forth, and combinations thereof. Representative flavor oils
include: spearmint oil, cinnamon oil, peppermint oil, clove oil, bay oil, thyme oil, cedar leaf oil,
oil of nutmeg, oil of sage, and oil of bitter almonds. These flavor agents can be used
individually or in admixture. Commonly used flavor include mints such as peppermint,
artificial vanilla, cinnamon derivatives, and various fruit flavors, whether employed
individually or in admixture. Generally, any flavoring or food additive, such as those described
in Chemicals Used in Food Processing, publication 1274 by the National Academy of Sciences,
pages 63-258, may be used. The amount of flavoring agent employed is normally a matter of

preference subject to such factors as flavor type, individual flavor, and strength desired.
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nonost earate, sorbitan ol eate), al kyl phenols (e.g.,
Tergitol) and pol ypropyl eneoxi de or pol yoxybutyl ene

W@ 200g/0990R) ur oni cs) ; ami ne oxi des such as di metPy1/US2003/022530
cocam ne oxide, dinethyl lauryl am ne oxide and
cocoal kyl di met hyl am ne oxi de pol ysorbates such as

G 1 i
el 0 L 3 BB L R 62 Bh Mty o
ranging fmgareboins2.0ito elooys B0 %t ydweight dnd piéferablyetboit6 coatpas2i% by weight.
of the present invention at a concentration of about
0.1 to about 3% by wei ght and preferably about 0.2 to
SweetenkrsQfie Y i@k hicticdbhe predeift i ventfn HeRMRHoRDRREA iitBdrtificial
can be used to prepare the filmof the present
sweetengigy SWitblg sWgelenrranelnds avaka soltbletsy eeteningragents sadh ass
I The vor
monosa%gly eg, di g}é%{#er o{rln& b )s/z%]ctchﬁ%/cf%@ h ?ogf:,lré 055 C@@cose fdextrose)

mannosé, lghwae] frgeteseaievinloss), suncdedsugal)| ﬁialtGde¢Wafe€ soloBleanificial
extracts derived f | ants, | eaves, flowers, fruits
sweetensi s SHUBIS AerobeibIARaCCort divpepraalciumsprchaamsaltsi ve
cyclamafeI ﬁM@H %@f)tkc& ba's&PivVéé@eneﬁPﬁﬁﬁWﬂ‘Esg@*t cackd d4HRER @W@étkn IS, such as
nt oil, clove oi [ yne ol |
L-aSPartb’le hcnylalams msithyl @$temﬂspw@mebaﬂd amﬁ:raicasge and oi I of
bitter al nonds. These flavor agents can be used
individually or in adm xture. Comonly used flavor

In generhl(thk éffectifertinfoudt 6Nsvadetdde PRI to prévitié fHeabwl of dRéduheds
ci nnanon derivatives, and various fruit flavors,

desired fgp & pi&ipulanpRaRasition, wll yat e the swestenca dekestedsr Ghis amount will
such as
normall osgﬁgdég%%ﬁg)ég&t Ek g@apéﬁ?geﬁg%h{%od Pr ocessi ng,
publication 1274 by the National Acadeny of Sciences,

30 .page 3- 258, be usd The anmount of fIavorlng
The conpgs fOCGhS o e LTRBI ATy SPBIATEFOIBRNE piRgCAGHEEantS The
coloringSd&tite e uk& MUloundCdRcavé® ﬁrb@ié@ hd dRBed bOGE ¥dFialude natural
flavor, and strength desired WO 2004/ 009050
food colaspnd)dpwsceitalde Moom and cybsmhfec amﬂwamomgfémselcslorants are

t t t r.e invent i on [

known ag Eﬁggn(g g%et% a‘ﬁ? é%,]l{éls n’%heefrlgl achFab]g for % gmgg@getgyrum lof use are
preferablyevaydrt sohuide, pméfhﬁﬂlaﬁl E?D&U(Blhe Not20 mhmuk theadisdarumehlg bt 5,5-

sc\#g‘ t eners sef ui@l in the practice of the present
indigotindip AR SR Histdye kapvip as Cegen Ng-$ pomprisgs asls

triphenySN&RIRIE AGE Snd §Lih$ ﬁﬁh@soﬁ%@gﬁpﬁf 4-f40RL éﬁ’ﬁjﬁ lﬁﬁ)eéﬂrlldfpllng)

sweet eni ng agents such nonosacc
diphenyleiingthyleeal-i[de N-athgt 1p Il\&sdfoohm be:iuyl)sl;ﬁ#cya]s he;(hdlsmnnne ].A full
recitation op ﬁISﬁD&@ doﬁgzc(éjy%é( %nc? t%e%r ‘corresponding chemical structures may be

found in the Kirk-Othmer Encyclopedia of Chemical Technology, Volume 5, Pages 857-884,

which text is accordingly incorporated herein by reference.

Agents known to exhibit antimalodor activity can be incorporated into the film composition of
the present invention including zinc gluconate, zinc citrate and/or alpha ionone. These agents
function to aid in reducing mouth odor and work in combination with enzymes to reduce

volatile odor causing bacterial sulfur compounds. These agents may be incorporated in the film
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mannose, gl atose, fructose (Ilevul ose), sucrose
(sugar), nmaltose, water soluble artificial sweeteners
wG@awh/0e®sd he sol ubl e saccharin salts, i.e., SOPCT/IOSI®N3/022530
cal cium saccharin salts, cyclamate salts dipeptide
based sweeteners, such a L-aspartic acid derived
matrix of Yﬁeﬁfrﬁﬁ%ﬁf ettt 3o Haﬁ&f)@ff bl 01 (?- %}%Gt 3l B? weight and
net ester sparta and sucr al ose n-general,
preferabjyhabouf §.¢5 0 euh Addnby skighneet ener is utilized to
provide the [evel of sweetness desired for a
particul ar conposition, will vary with the sweetener

In prepafifi B@tfReh co-ﬁlipcﬁltﬂﬂf&é%rdm#tb the}REseR InYeBnAR %Eer@olgﬂafé’otr Qvater
about 2% by wei ght of the conposition. 15 T

dispersilg #Baimilmaa szt S@%@Sﬁwé%ﬁalkylmﬁéwﬂ celinleseris dlSS‘dVbemtaal n

compa’uﬁl% gl%ﬁ%ggg g%%v%te? a‘%ec{ Dol i 01i1t360°§,E ag%u(%lﬁ B(}ggfn%ggtf@la g};mlng

composmﬁﬂ Thatafete, hatels @btlolfaﬂsiddd‘ddhﬂ fife ROAerd¥eSsczbhd Alth forlifig
od, drug and cosnetic appl i cations. These col orants

agent Suab & StiRb iV esEnmpaITanjans, Tler anslkeasyme sempen fogirepare a film
able for the foregoing spectrum of use are 20

preferably water-soluble, and include FD&C Bl ue No. 2,

vvhi ch is the disodiumsalt of 5,5- indigotindisulfonic

Si m thed kn as (reen No.3 conprise
The slucfyts Gast i ﬁ@ﬁiﬁé 3 gaed nthe Grrsranaierg et ¥ Besaitace
tension \951014 aﬂd‘wd\ﬁﬁtfhfﬂ sobuti! tf) Ek?é/\}eﬁﬁﬂ d&ﬁ)ss the intended carrier width
henyl - met hyl ene | - 1- hy 1- N-sul fonium

Wlthout |ty form d@gtmmvm@@d)eémem tlmafl]m And thel carries sitlpsittateon

Exampl ol Qitabfe WIS R 2055 Siker et TR Delegene

impregnkied yajeppPdyiag of tHelfam m@;‘ belc @Eﬂikﬁﬂblﬂ Q‘Y cleVabd tnleratiieg 8§
857- 884 which text is accordi i ncor por at ed
transver Wé% %‘F‘H‘ghfl 708 FBISE &t a%@ﬁ?@t%h%%go frchey] Fﬂ% Rt tempefatures faﬂgmg
I ok t t
for exarf@:’flaI fr(go@l ?ﬁfg? g?ﬁb (E Qém ese?f‘g |°2€Ig rc}i?}?h[lg{ il a'i], d\%ﬁl‘iurﬁ dHSr or any
other sulgdbﬂﬂ:dmmgequmnmt ﬁjrtréﬁd@caﬁdxésnwhﬁ:lhpimmat atwrsely Eﬂﬂ&ﬁ €he
function to aid in reduci ng nouth odor and

mgredle PEWﬁWh B 598Po%ed h enzynes to reduce vol atil e

odor causing bacterial sulfur conpounds. These agents

may be incorporated in the film 7 W 2004/ 009050
To insurpiE/stsbp of (R2HZPme duting ﬁlrmfnamhfactpreea;@mrotenma bhzymeabrtiary

protein sgrﬁgtg%c etern%g/rlng b 19r]:3d1§pbersed in a]iyér%p}%qb dlluen(%% H}épc\al\g:!mq such as a

vegetable oil, including canola oil, corn oil, peanut oil, a polyethylene glycol or a silicone oil to

ingredie

provide a protective shield for the enzyme during the manufacturing process.

The film once formed is segmented into dosage units by die-cutting or slitting-and-die cutting.
The segmented film has a strip width and length corresponding to about the size of a postage
stamp, generally about 12 to about 30 millimeter in width and about 20 to about 50 millimeters
in length. The film has a thickness ranging from about 15 to about 80 micrometers, and

preferably about 40 to 60 micrometers.
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15

20

preferably about 0.15 to about 0.5% by weight. In
preparing the film conposition according to the
WEe@seoosi nvention, a water soluble or water BCT/US2003/022530
di spersible filmform ng agent such as
hydr oxyal kyl met hyl cellul ose is dissolved in a
- e
The f11nJ %2) u?a'n? fﬁ%ﬁ\&?ﬂ% lr%brﬁagn?'?ei éﬁ@]; &R]}ﬁb Fhe gé@rg% f;f%%?flﬂg rz}tﬁ&) Gdheres to
a surfacér hﬂhe afdugh, ustdibrtbe mz)f obthiemnmjtlh gr ﬁldd@tguemrtdlw@@ndlemms
a ond fiigéfor agent such as starch
generallgwa %W@P peger fl avor and enzyme conpound to

prepare a film |ngred| ent slurry. 10 The slurry is
Iy dndidsed. The carrier
@3 1 e

Thepre%gﬁélrvlg&(ﬁ”%%? ha%g gtgﬁc’;gggnga& |[gn whi ch all ows the

filmsolution to spread evenly across the intended

carrier width wthout soaking to forma destructive

bognd between the filmand the carrier substrate.
Eﬁwmﬂgianples of suitable carrier materials include glass,

stainless steel, Teflon and pol yet hyl ene 15

A breatlj frgsheyinatfidon sajganted Ooyipagition At ies peparedrby utiag dwringredients

it in4bje o B o RS B s bR Bk (O seN s

was addbd? Weﬁipéfa@@re o8 MQIC® 90PO]'to QXHWI’&H @ndum B toldl detomizbad @ﬁter used
ing a dryi ng@ oven, drying termnal,_vacuumdrier,

and the %ﬂwtl%%tmeﬂ foyy gﬁméewylsw Hg6T pifine:d e Lakarteghnik Mode!
szo%{ﬂgﬁ .Y‘ﬁ&eeﬁglrf%%mfig&n&%\f of ‘Zﬁ e¥ nﬁfﬂtﬁﬁéd Eﬁ%omﬁslﬁg%ﬁ?é &19) was

conpos To insure
then addetl abd the mixihg corineed fomd0 atunmtnsg Tcp this mium:ﬁrawamc@eétm corn

. protect .t he e terti rtlnstrutur
sarch iR (ereRE D Bt e Dindofi U LRt Tor iy Raiional 20
minutes AinfPRESARAEh FHEEorasle@ly dgeakabh&a Abmogéntehs hiitreGRRFbAned. To
oil, corn oil, peanut oil, a polyethylene glycol or a

this mixgire wee Addesk Suctadose gndwiixpsl far W mﬂ@&@a ter s he pawlsifips Tween
80 was zﬁﬂég 'H?d ﬁ'}f{(ééfﬁsgg gd(ﬂ'ﬁ&#’aﬁ S% ltltep TR D4R ﬁangSW st}ﬁoJoh!gﬁB/ mixed

orne egnen Nt 0 dosage uni
for an adih&elmll BOnigues tcsformta shgryeemizlsios te whtdhmg a fm'ﬁh step the enzyme

papain ERFE S5 RUTRON 5 250U HHEI ESIevery i sERa g the fmperedient
slurry. ’El?en@rﬁ@l'sio}ﬁ WRQHEn é'a%t &Pa %@@'éfhyﬁ:ge Bhatbd PRIe? Subistral®d -l PasBd

about 20 to about i meters
through a 6 zone oven at a rate of 20 30 1n/n11n and dried at 115°C to form a solid thin (40um

thick) translucent film.
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15

in length. The filmhas a thickness rangi ng from about

15 to about 80 microneters, and 30 preferably about 40
W@ 200800905Cr onet ers. 8 WO 2004/ 009050 PCT/ US2008¢ DR2%H88022530

The filmis shaped and sized to be placed in the ora

cavity. The filmis flexible and adheres to a surface

in the nouth, usually the roof of the nouth or the

tongue, and quickly dissolves, _generally in |ess than

25-60 seconds. The presep entlon is illustrated by
the foll ow ng exanpl es. anple 1 A breath ,
freshening filmdesignated Conposition A was prepared

Ingredle,py usi ng the i ngr edients i st ed | n E@:ﬂ (ﬁml) Qe{,vp% I n

preparing the (rimthe
Water  (Met hocel E5LV) was added at a ten‘pera’t‘"ftﬁe of 70Cto
mpve 90C, to half the anpbunt of total deionizggd water used,
10 and the solution stirred for 20 mnutes at a sl ow
Comnstarddnaed using a | KA Labortechni k Model RWDZM xer. The
Flavor remai ni ng anount of water maintained at ggom
Tween g0l €MPET At Ur e (210 was then added and trb m Xi ng
continued for 40 minutes. To this sol utith was added
CanolaOf he corn starch ingredient (Cerestar Polodr Tex
I nstant 12640) and the m xture stirred fpy, a
additional 20 mnutes until the' starch vvas
Papain _coppl etely dispersed and a _homngeneous nfi%t ure was

Sucralose

formsd To 15 th| S m xture was added sucr al ose and

m nu ch the emulsifier T
Homn Ghs G b 2Benireries ferin ol ensionia oty seficed the
level of tavgerizd bpepiesfdnahie tongaessurfaoe cspdrsibletoreht prlesancanf oral malodor for
up to 60@1%51{1%5 ggﬂla ?Qc 1R ﬂ%ee@hs%lhcd@%@@ﬁtﬁ%{)émﬁﬁ%&ﬁsong :Breggxed without
the enzygigrigpainoi | was sl ow y added until evenly dispersed in
the filmi ngredi ent slurry. The enul sion was then

ast on_ a yet h%/I ene coat ed paper substrate and
The eVa];b‘&%%fe@lf the qpmtﬁw ghbagtegiazespenyblerfonerabmalpder wes gegerguned, in-situ,

ina ton u@/nﬁﬁgb o ang{dye Orls lﬁfgb%ﬁé)gltloﬁrvaQeﬁéH fodlith il (S Wee the

acent
micro-flora on the back of the tongue, especially those species responsible for the generation of

H,S. The study required subjects to swab one side of the back of the tongue for bacterial
collection at baseline and the alternate back side of the tongue 1 hour after the first application
of the Composition A film to the tongue which remained on the tongue for a time sufficient for
the film to dissolve and disintegrate. The collected samples were plated onto lead acetate agar
media for the selection of H,S-forming bacteria as well as blood agar media to determine the
total level of bacteria present on the tongue and incubated under anaerobic conditions at 37°C.
After 72 hours, colony-forming units (CFU) of H,S-forming bacteria, and total bacterial
colony-forming units were enumerated. The mean colony forming unit results were used to

calculate percent reduction from baseline.

10




10

15

20

WD 2004/ 009050 PCT/ US2003/ 022530 TABLE |

Conposition A (W.% \Water
W@ e@nobpodn 00 Fl avor

I ngredi ents

77.5 HPMC 8.55 Corn
6. 00 Tween 80 0.50 CanolBCTIUS2003/022530

1.00 Sucralose 0.20 Pa pain 1.00 Human clinica
studies determ ned that the filmof Conposition A

significantly reduced the

| evel

of bacteri al

speci es

on the tongue surface responsible for the presence of

The resnﬁ{sac!fmﬂﬂ O&l% tofngﬁe m?c&gﬂlto}apstﬁgy e

mposi t1 ons

prepa

E‘éﬁo‘f&dﬁﬁ%bl%ﬁ%éle@t iFgp

purposegof h«mparlspn ) tmymurfacpfdimmpim b wag zapgated withghe W@ptlon that a

film corﬁ rdr%t s)r?le)gtfant?%@tsnlﬁ“étﬂaﬁalrtlﬁ %ﬁﬁisfﬂog ééf (nl%'eglr@ﬁﬁ%d grag@@ghom was
used e o PAREb ISR PRSFOt A S TSt Sposiony gl melp o efficacy of

Compoﬂ&&UB&vds%oh@seﬁSe@ﬁﬂ td ratceofiura tdieuded ek ewfludid€otnpogitien A. These

results aéeé ﬁ@g Iée?olol c%:d dp Ta tf.sta&gp €

ci es responsi ble for the
The study required subjects to
swab one side of the back of the tongue for

bact er

i al

collection at baseline
the tongue 1 hour after

of

al ternate back side of

alp?"h tl'W{ﬁrst appl i cation

t he

Conposition Afilmto the tongue which remained on the
the filmto dissolve

tongue for a tine sufficient for
and di sintegrate.

The

col I ed

S

es were plated

onto | ead ggghAte agar 15 rred)hglcﬁggl he sel ection of
H2S- f or m pdedl@gUgri @ as wel lvasn OF@Pd agar nedigarédaction

Composten ¢1 NMVAGdoE NG TotaPTeheud BV @Malddbr DRALRI Todgup!|€SPRlodN [ M&al Tongue
tongueTafage | cubatepid underTongisael obBeegoONdi t iTofige at |  Bacteria
37C| Bdctess 72 hours, rcolBaggriaf ofmi ng unitls B&Fdr of

A.HZS-fonﬁﬂnb Haceriocd, pndb.a*td*al |baspupi al 84.7 89.2
COr Ny O gy WeT & AT At EHe T 1Y TBRREGFO! P Bacterial
forming unit [results were used fo Growth Growth .

The results recorded in Table I indicate that the papain containing film Composition A of the

present invention, unexpectedly provided a substantially reduced quantity of tongue bacteria as

compared to the comparative film Composition B which did not contain the enzyme papain.

The film Composition A of the present invention was also found to control volatile sulfur

compound (VSC) formation in a clinical breath/VSC study involving the same human subjects

who participated in the tongue microflora study. Breath-odor was measured using a

Halimeter™ at baseline and at 1 hour after film application to the tongue. The results recorded

in Table III are consistent with data represented in Table II indicating a greater reduction in

breath VSC's responsible for oral malodor when compared to the comparative film

Composition B in which papain enzyme was not present in the film.

11




cal cul ate percent reduction from baseline. 10 WO
2004/ 009050 PCT/ US2003/ 022530 The results of the

WO peoiowsd ongue m cro-flora study are recor dedP@HUTHDS/€22530
Il below. For purposes of conparison a the procedure
of Exanple 1 was repeated with the exception that a
filmconposition substantially identical to
Conposi tion A (designated Conposition B) was 5 used
except that papaln was not present in the f|Im

B was al so assessed in t“ ' roflora test used to

eval uat e Confhbnital study inyolvikgord matederedstia. e al so
recorded in Table If. TABLE Il 1 Hour Post Film
Basel i ne Application (Mean CFU) 1 fabaanstCFU) % Reducti on

Compomt@orrpo& tion Mal Ogkselind ot al Tongtim Am»hmion Tot al 94 aeadyidon of

| S - el YAEPY [ QNng 2 aii L1\ 2 L I

A Tongue Bacterla Bcteria Bacteri @®acteria A 4, 550

B 8.2*105 6.9*10 8. 9%104 84.7 89.2 48 1.1*10 2.1*10 49
2_2%x10 A 7x10 Boetorigl Baecterial—Growth G owth 10.-

PRl =RactperbioBor ded in Table 11 indicate that the
papai n containing film Conposition A of the present
i nvention, unexpectedly provided a substantially
reduced quantity of tongue bacteria as conpared to
the conparative film Conposition B which did not
contain the enzyne papain. 15 The film Conposition A
of the present invention was also found to contro
vol atile sulfur conmpound (VSC) formation in a
clinical breath/VSC study involving the sanme hunan
subjects who participated in the tongue mcroflora
study. Breath-odor was neasured using a

12
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Hal i meter TM at baseline and at 1 hour after film
application to the tongue. The results recorded in
w@aiwmodosd are consistent with data represent ePICT/IIS2003/022530
Table Il indicating a greater reduction in 20 breath
VSC s responsible for oral mal odor when conpared to
the conparative film Conposition B in which papain
enzyme was not present in the film 11 WO 2004/ 009050
PCT/ US2003/ 022530 TABLE IIl1 dinical study involving
oral mal odor reduction. 1 Hour Post Conposition
Baseline Fil m Application % Reduction of VSC n I!pb*
VSCin b Mal odor A 390 29CLABM® B 520 490 7.0 *ppb =
parts per billion 12 WD 2004/ 009050 PCT/ US2003/ 022530
CLAIMS 5 What is clainmed is: 1. An orally consunabl e

What isclaimed shposi ti on for delivering breath freshening

91

(o)}

agents to the oral cavity which rapidly dlssolves or

An gty SR Biab i iR ion £ e i Sl e atering dep g he oral

cavigf which eapdiyelisaolienonditiategmndsuiiien appliedlinghe omil b:lnetyt them

com\tﬁﬁgl{ﬂaﬂlgel gté’ﬂ{glllised%f aﬂéﬁlé)lgle%&)}i\rg gl)ﬁ(%gfekgf' AL ?{fmig at eMggr soluble
or digpergibée filin fﬂr@mmm:dymmn of cI aim?2 vvher e| n the

hydr oxyal kyl cel | ul ose i s hydroxynet hyl pr opyl

| Iul ose,
The fﬁm composition of claim 1 wherein the polymer is an hydroxyalkyl cellulose.

The film composition of claim 2 wherein the hydroxyalkylcellulose is hydroxymethylpropyl
cellulose.

The film composition of claim 1 wherein the water dispersible polymer is present at a
concentration of about 10 to about 60% by weight.

. The film composition of claim 1 the enzyme is a protease enzyme.

. The film composition of claim 5 wherein the protease enzyme is papain.

. The film composition of claim 1 wherein the enzyme is present in the film at a

concentration of about 0.1 to about 5% by weight.

A method for delivering a breath freshening agent to the oral cavity which comprises
preparing an orally consumable film composition which rapidly dissolves or disintegrates in
the oral cavity, the composition being comprised of a homogeneous mixture of a water
soluble or dispersible polymer and an enzyme and thereafter applying the film composition
to the tongue of the user.

The method of claim 8 wherein the polymer is an hydroxyalkyl cellulose.

10. The method of claim 9 wherein the hydroxyalkylcellulose is hydroxymethyl cellulose.

13
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4. The filmconposition of claim1 wherein the water
di spersible polyner is present at a concentration of
W@bautodso t o about 60% by wei ght. 20 5. The fiP@T/US2003/022530
conposition of claim1l the enzynme is a protease
enzyme. 6. The film conposition of claim5 wherein the
_ I L _
11. The ﬁ%tﬁ{)f @Faaliﬂ‘ ém%é%lﬁ tl{%ﬁgﬁéernr&lzsg})%ngﬂlﬁg p%—l?glseg %stﬂfbééﬁgﬁ%%o?xf@n@ratlon
of abgut 19 to ebpY% by Weighdf about 0.1 to about 5% by
weight. 8. A nethod for delivering a breath freshening

agen Ih avity which conmprises preparing an
12. The st of et § wlistecn eI HABBASTOREH SHRIER 1 api dl y
di ssol ves or disintegrates in 30 the oral cavity, the
n neous m xture
13. The SRS 3L M B lBftu SR EBE s N BPHRE "o "o
enzyme and thereafter applying the film conposition

14. The Ih@ch&!l" Sf &lQi'ﬁQ E%vlﬁ?elﬁ bR dasfhe isDresthCinRd HRE aCf clcaiBtidn é)f about

whe ymer is an hydroxyal kyl cel | ul ose.
01“{@Kmqﬁ%ﬂﬁ@Wﬁ89tof claim9 wherein the
hydr oxyal kyl cel | ul ose i s hydroxymethyl cellulose. 13
WD 2004/ 009050 PCT/ US2003/ 022530 11. The net hod of
claim8 wherein the water dispersible polymer is
present at a concentration of about 10 to about 60%
by weight. 12. The method of claim8 wherein the
enzyne is a protease enzyne. 5 13. The nethod of
claim 12 wherein the protease enzyne is papain. 14.
The nmethod of claim8 wherein the enzyne is present in
the filmat a concentration of about 0.1 to about 5%
by weight. 10 14
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