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16 January 2007 WO 2004/ 009050 PCT/ US2003/ 0225
ENZYME ENHANCED BREATH FRESHENI NG FI LM BACKG?Cﬁ%D"aayary 2007
THE INVENTION 5 1. Field of the Invention The present
invention relates to an orally consumable filmfor
delivering breath freshening agents to the oral cavity
?8900&/&)9&@“ cular a consumabl e fil m havi ngrb8akhhasso
reshening 10 properties enhanced by the presence of
enzymes incorporated in the film 2. The Prior Art
Halitosis, the technical termfor breath mal odor, is an
undesi r ab|ENZY yEENEASEED BREATHARESHIDWY FUA r esul t s when

proteins, particles fromfood, and saliva debris are

deconposed by ﬁ%k@n L e ok Ongue, with its

fissures and | : ea, retains

consi derabl e quantities of food and debris that

support and house a | arge bacterial popul ation. Under

| @uy Qentk@ndi tions, the bacteria form nal odor ous
L vgll g?’ﬁ% Suttur conmpounds (VSC) - such as hydrogen

sul fide and nethyl nercaptans. 20 Bacteria thrive on

" The prelaant ingengioerelafes to anivealirogsumprbietilmiferaleligurghpath FaskeniSpar t

agent®b 1R c{i’efl @5\@? bhMS p?ﬁfiﬂd‘r b %dii‘sm%dﬁﬁtfill:ﬁ%ﬁﬁﬁg trébkd ﬁffisﬁ&iﬁgte rh s them
resi stan nDs eat ment s, . clean their
propegtigs, ‘aﬁ‘gmg‘ﬁ ?yetge prﬁ‘oipﬁcseﬁﬁ X az,ymgs\/%%rq(]ﬁ%é@gl ﬁ %Ig ? l'lhg been shown

that as nuch as 50 percent of the nouth's bacteria can
2. bendmimdrhere. Additionally, for many people, brushing
or scraping the tongue is difficult 25 because of the

: : . i e
0 Bl 6L Bt SPOIBIR SRRt s
resultswhdnl peoteins, psticles fugim fhodaandseliva detei kredespmpesed by mpush hagisiim
\ 0 . .

el 06 il HREGOUTHATONE U] Rap bRt
food and vietriy thehsupport dnl hense olatzabavtetiplnppylitivg. %@@ﬁl@v Eggen
condifl§ls | HESA-BGa REE HlddordR +hI@s B8Rt DehBRRE Fesd)Q siRSEhRifogen

r eéuce bacteri a cause&’ breath mal odor. For exanple, PCT
sulfida pipsd rpatiest evsemi@iber WO 00/ 18365 di scl oses a breath

freshening filmadapted to dissolve in the nouth of
the user, the film being conprised of a water sol uble

Bactepafhgitiesn thefonsuasFodtemnsignrt che bagipds o § PR IPrctip bio-film
that e&EidaIN RRAGrARGL RBstRN SRl Aamnls. B&) bR k] QR bIPGERker
brushirgg,t ebfgn mgt?glh Iitgsyblegnt s%bwn 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.

Tt 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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filmfor delivering therapeutic agents to the ora

cavity conposed of a water soluble polyner matrix of a

hydr oxypropyl cellul ose, a honopol yner of ethylene

ﬁ Lde easpNe filmhaving incorporated thergifdsgzasso
rnaceutlcally ef fective amount of nedi cament for the

5 treatment of periodontal disease. US 5, 354,551

di scl oses a water soluble filmpresegnented into dosage

units, the film containing conventional t oot hpast e

US 4 7@95&%&[&5& az?frl}g Flr QBT LR ﬁ\%tfcrA?él h@ Bia?caﬂ’@j] A6ABbsed stuch

corn starc I'm f orm ng ‘agent s
watewmlubh palyter i dleditorypropyl cebilase. ghomerahimpr qf@thyleﬂe oxide,
Alyirdird i EirdBvARRIh S BEQERAITS B
ﬁMﬁ?%ﬁ%ﬁg?%{ﬁk%mbg%% 177,09 g?sgloseg a filmconposition
fm%m@ﬁﬂé&ﬂ@ﬁgmiﬁﬁﬁwpeutlc and/or breath freshening agents
for use in the oral cavity prepared froma water

sol ubl e ymer such as hydro yl met hy] ceIIquse
US 5Pgih DS AR APt I B RO T oo

contﬂhﬁ/%ﬁ@nﬁonaﬂéotﬂllﬂst‘é %Igﬁﬁlleﬁyﬁld%ﬁt%&ked vﬁﬂhkh&hﬂl@ p@il}iﬁerp FuicR bs

art” water sol ubl e consumabl e filns, have g%ded breath

gelatinapd pram plargh asimdeming agmisaviughupeAppliGstion tp o fedity o

disin@ ARG SelSMCHh LORQEdtsSncoRBraBWMRYInOF THE | NVENTI ON I n
accordance with the present invention there is provided
orally consumable filmconposition to deliver agents

US 61197 bmfdl&!@és AGMichy c@fnﬁiﬁ&hialﬁﬁlgtﬂ%ﬁfp&ﬂid GRY/Beathresmhiagor
wherein the antlna?o dor of the filmis

asen@ﬁfg“ﬁﬁ%lpéyﬁfﬁlW&ﬁﬁfﬁ?f’efélémwwﬁ%a?b ¢ BAYIRS S%H %8 nzyne i nto

hydr&da}ﬁmﬁymﬁhmarw@se, hy@SxyRogNiFRS o8] fptdjaliold kych BY giceiols
%gﬂgt eir structure, function, and stability are

polyethybrop 8¢Ak t 0  processing conditions and chenica
environnents and often denature in such environnents,

Atgsghye Ao et ST Ry HEGE M PRy of or o

benefit AXPLCdoathubiladela (imbineasch Bneftre | ncorporated into a
filmmtrix adapted to 30 disintegrate in an ora
cavity environnent retained its proteolytic activity,
during film nmangimahey er sie Bivexyaord t enper at ures and
residence tinmes involved in the film manufacturing

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 matsix adapted to
disintegrate in an oral cavity environment retained its proteolytic activity, during film
manufactuze at elevated temperatures and residence times involved in the film manufacturing

Process.
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process. 2 16 January 2007 WO 2004/009050 16
PCT/ US2003/ 022530 DETAI LED DESCRI PTI ON OF THE INVEj
5 The filmof the present invention conprises a
consumabl e water sol uble or dispersible film
contai ning an antimal odor enzyme. The filmcan further
Notalss ol hegewater, additional film form ng a@embesohiavor
agents, plast|C|Z|ng agents, other antinal odor agents,
enmul si fying agents, coloring agents, sweeteners and
fragrances. 10 Enzynes The enzynes useful in the
practice of the present invention include enzynes
extracted from natural fruit products well known
protein substances Wi t hin the cI.ss of proteases, which
br eakdown omREISHEBDESERIBHE] ENHONS es) ot her
useful enzynes incl ude Iapases gl ycoanyl ases and

The A0 B YEbERS BSentidHookipeisep b ednsmhaplel veate Balyties dapesidlbfim ned

fromnatural sourc e action of ani sns
conypig AR SERe. Th R Ry iabng offinsg Nogh e b AR o
formMf aRAB] fRObiHghs, plagtisizng agesefater amintalodor apensss erndafyl agdnts,

resent inventi i ncl ude papain, bromelain,
Cdﬁ%ﬁﬂﬁﬁ% $iseie rs?ﬁ@?%wgﬁﬂ al cal ase. The enzynes are

|ncluded in the filmconpositions of the present

invention at a concentration 20 of about 0.1 to about
Epzyis by wei ght and preferably about 0.2 to about 2% by
The Mﬁﬁﬁb@hseﬁﬁ’ AP@k Praqifot o tReGlesbit Qiverition indlutikehzimdsextraofed frve

namralq’%%?od%ﬁ? @el ﬁxlow ?ro?er xfstuﬁﬁ%lné’és '\tﬁthfr‘xrl‘.l%ey Jezs S Jt@aﬁers evﬁuého r

t1on and
brea!fdn%prﬁw@tyé@prpﬁmf tP@ftanS)rﬁﬂtFﬁt’ﬁeM engymesrieluge Spess
glycdafhyleqt m@ivatboh@lrasgnount of about 0.1 to about 10% by
meight and preferably about 0.5 to about 25 5% by
t he papai ng{taw n n acti of 150.to0 939 MCU
Qetalg

The gl onpgea e Souis iy P heon B R
havingesiitrogén fobee BidddiaboSenge r Ex@mplepof(psa@enlylic eBiyoks usghidnihe
rac%@ lo{I ﬂsl% tseniBER80n 13@%7(1’6?&)@}1 br&gﬁétﬁ%ﬁf}ﬁdstreygﬁﬂ I)‘z@ﬁ%nd’\ﬁléaﬁi@e may
The i s Teyfeq o b Cathe LoRreE vphiet &1 2alebgion
ofﬂpm@ﬂdad@wt5ﬁhvwﬁ@ﬁm@émdbﬂmy@WWH¥HWG$W%3%§W6@@¢%s
(proteases) These proteol ytic enzynes are obtai ned

Papam o%@me@l’rgﬁt ?ﬂe Iﬁﬁclfrrla(t& of B PH}Syat tFLS iAfd ;'31"81@01%0 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 I. Biol. Chem., vol. 121, pages
737-745).

NTT ON

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.

anuary 2007
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source. Exanples of alternative proteolylic enzynes
useful in the practice of the present invention include
bromel ain, chynotrypsin, ficin and al cal ase. 35 3 16
January 2007 WD 20041009050 PCT/ US2003/ 022530 An
@8%}4/50‘3515%' enzyme which can be fornul at edpdMgthaobhadah | ¥

I'n¢conbi nation with the protease enzyne papain is
gl ucoanyl ase. d ucoanyl ase is a saccharifying
gl ucoanyl ase of Aspergillus niger origin cultivated by
fermentation. This enzyne can hydrolyze both the al pha

An adBitiDn ¢y whick fadibe fobmelarehingividpally onigombieatian piamE, 4

protesdd éiﬁsaﬁé Isi; ﬁn nq;lmsmgfaseg |G1e@aYlasekd (pachLitying dlaesnylasthe

Aspergnﬁhﬁ i %er 8%%1% olh Nc’ Feg g%ﬁ%ea&gof ?HIE E%Z?x‘ﬁé cﬁkﬁg&ﬁ»ly% b%%]thé = ;A(’%
D-1,6ig{poqsidiqiprench Reft Rt r“k%‘f‘r‘%ﬁh%\%‘é’éls Sfeo gijgosaccharides
The pRAGD HEWBR Grverich Borhiiis abéun0.60 toQIte aff the @lbulrizasydrdpeferailpha

about%%‘ii tcp(% V\W%%Q‘ﬁ eAdc%ﬁﬁ‘x‘tﬂr B %ﬁ%séﬂtn@%@%‘gmgé@ﬁ@]ﬁer
m"e“‘(!ﬁ“eaéf‘eﬂ‘fco'f“ﬁﬂ@ﬁ’tﬁlﬂg‘ aqdﬁ»gqa@{% lagsy @Fémﬂag‘“’ gB]H H%ses such as

al pha- anyl ase, bet a-anyl ase, dextranase and nut anase
Other@ﬁﬁéﬂreé Qﬁé&?ﬁaysﬂ&ﬁed iffhe Eﬂa@d&& of thPFERnt :%ﬁﬁdhlnﬁ‘clddb p@se |

eatl c ase annas SO0z
ca:rbolgz PHRECISP féfg Ease, E FRUDP JSREEIE A d}e/xrar% Ry %‘gﬁpa\%%gu? Fom
as plaat lspeieegastns tipaa¢ rpatsfeaidiinapeg pachinpse, finpase lysexine widispHg
protedg@ndom cl eaving of the 1,3 positions of fats and oils.
The enzyne has ﬁHXIﬁUﬁ1|IpO|ytIC activity at pH5.0to
7.0 when assayed with olive oil., The _enzyme has a
nbslinrescpnad it ferijeddrom amlcistygn pf %%’é’éﬂlﬂﬁ’i‘*ﬂ%’ FRIPIIGE am
randomiealihPese NByosiiens of ksiuele cils, Thetdngynebehiag inftiinee lipolytic
acuv@%gﬁﬁg bttd P8 wﬁé aﬁs&{ﬁﬁ%&ﬂ@g cgilt T%n%ﬁﬁ?%eagu@@-&uhﬂf (ﬁ‘ bout

prefera Y (g t o about 10
120 Owlwwﬁmrgﬁm Tog Yinape ragyibe Zigiude H;ngl CERPGin ot 4
conceﬂmmn bfsabotitlded 1 roeban §.0%rvy ewrightand prefkablyebduy 8 62 {orabout 0.10
%by dektved fromegg white, which contains a single
ﬁypeptlde chain crosslinked by four disulfide bonds
haV|ng a mol ecul ar wei ght of 14,600 daltons. The enzyne
c Sthepsaititdé enzymasivibieh p@rqoazpnszmmr@@é irvprsion inpluficdlysorymeaat | ng

denvédrfﬁmf%ﬂwﬂité’S&lhii:h%ntmfétsﬁ@e@bl lide onih b@ssﬁhl&awfb@r&hﬂﬁde
bond a¥18§{§ Imi(tj) curl r}ge%;ght ok%% 8\630 R l?er%n Cﬁlg éJbﬁfamf\kf_actenatl |-D

aci d a car
properties by fac111£aung the hydrolysis of bacterial ceﬂ waﬂs cleavmg 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 info sugars and galacturonic acid.
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pol ynerized to formthe cell wall polysacchari

Addi tionally, pectinase, an enzyne that is present in

nost plants facilitates the hydorlysis of the

pol ysaccharide pectin into sugars and gal acturonic

[ 4 16 January 2007 WD 200410090

@ﬁﬁ@ﬂg§%83/022530 FilmMatrix Water sol ub gﬂggmwnmm

di spersible filmform ng agents used to formthe film

matrix of the present invention include water soluble

pol yners such as pol yvinyl pyrrolidone, hydroxyethyl 5
Film Metrixul ose, hydr oxypropyl nethyl cellul ose, hydroxyal kyl

oL B e R OP e ST S
inventigindpchult waterpotuble golymens auvh Iasamphgilm pyerelideed, hydiexyefyler

celiulcgé %@&5@)\};&%&1&9{3}/&}3&33% w nmp% ﬁﬁ@s% g@%s}e/rﬁ?g{c%ypropyl

cellul@@ pmbm@y@n@lwaw@mﬁl aicghcé,cspcuum Alginaw enprsgyms kanthan gum
as wel Y-8 ﬁ@&f %%erscs%ﬂ ad 6}?@& 1524l éé?ﬁt%%yv ar{?f) (!\é?&lﬁl%@fg |y

VI scosi t range out
methagpylateicppobngrs agfémiwa@hq wid. frigy)visgesityesdeoprrpileagthalseBuiosss by

polym¥eHg MC) SHEAUS SR W thORnRfor LG HE l&%e o ergﬂ%pg'fcglssb&ad@

Ubbe Iohde tube vi Sconeter Is a pre trix
(mPa-ghas datdqrained Sragfichyairight adveousiPition abthaHPMCat 8% iCwingl about

Ubbei%‘éim?ck:l’%gﬁﬁgfsﬁg;‘?h& o LM aj'rF%ny under” t he

viscosity efchbowd 8 $0 Zpoet?D oPaiet J0XC fich HMPEriewhﬂthﬂeLchnMIaﬁp freth tHe5

pow G 508 yESFadi G eh SN ESR bt B SR

Premipub¥tid 4 USE grade, I vissosith HPMCﬁiavmg 9. Whinhtho}fyi geup‘slaw@% g dry

%. sol asu r ed
rycofR PR B SOV R B ion B 15520
weightsh solutipniPasieras m2g@ed Fite Ubpelplale yubk kigtomewt ) ao&dcbmty ofs e
Simoh@aéﬁﬁﬁﬂ?orated in the filmconposition in anmounts

ng 20 from about 10 to about 60% by wei ght and
pr efer ably about 15 to about 40% by weight. Cold water

.ol e, ] abl e S i,ed and
he St AT i sa S BB e B B aen B Funsize
from ab@ @ teeaboatchi0féi by weight emigrefasidy tHoet 15td ftbnelo% Wiweidae
hydr oxyal kyl nethyl cellul ose polyner filns of the
present invention. To prepare such starch products, the

Cold wytea dispeeniblez Sweloble.ohysiellcookial dndptivhtipzeisendes af wat er
parﬁc@a?g ubtPy ﬁé @J{Mre%dﬁze% '?Ac?easse%e s?iﬂﬁessaof the hygtngyaikyf metﬁ 1 not
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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tenperature. The obtained starch is then dried.

Pregel atinized corn starch is available comercially. A
preferred starch is avail able under the trade

desi gnation Cerestar Polar Tex-Instant 12640 fromthe
‘9850%2,{] spconpany. This Cerestar 30 star ¢ldyfa@snazsso
prégel a erlzed stabilized and crosslinked waxy nail ze
starch is readlly di spersible and swellable in cold

i s a t r fl.ow
m a‘f%am@tcwfw ol ot B 8 gl g e i
than 7BGHrLIS200. 30 BA25BM demitavielig@.parti cl e si ze no greater
than 180 mcronmeters and 85% of the particles are

smaller than 75 mcroneters. It has a bulk density of
The preddininized Sarcliling hprieggbaterl i teiimstancef trgyesb invention in an

amouﬁtrlla%g,{ g%n% g&xt 5 th atogtﬁ 56%'1)5{\»)2?& atxﬁ(%rgifm];aﬁlggb&%gtﬁtt% rfl@()u 35% ut

weigh50% by MEIght and preferably about 10 to about 3596by
wei ght. Emulsifiers Enmulsifying agents are
incorporated in the filmmtrix ingredients to pronote

Emulsifiersgeneous 10 di spersion of the ingredients Exanpl es

Bimul ying i U neBiPhgBl W Sl B 1 SARAB AR bR e
dispergion 911’&% ingredienitse dHarpries(d syjtable g@ﬂ@ﬁqrasnciumm@mmr@ducts
of ethﬁ&[e%@%tf?fa@c?&&&s’ £l tia/dhae tg)srgn,tng "(‘&’F‘ s e g'(r el ) and

eneoxi de or

momtﬁtatﬁ% Bt @é}t olegipy syl ghanele é.e %’J@fglt@& anﬂu pﬁ@mnysrle@@@@mr ne
polyoehi§Rne @) F”Pﬁ]ﬂ))ﬂcs)i A HKideB RS @Ele cRBline oxide, dtmeth%rl

cocoal kyl'di met h am ne oxi de pol ysorbates such

lauryl yying ﬁm%ﬂné ﬁ@POﬂ.ltsﬂcmé@ﬁl agipe(oride eelvsegt)ites Hek eschween dkandr s of
Tweerf ﬁi (Fl¥roed) C&l}k&?&sters'%[’ t‘a&? &g ﬁl‘ 86 hatacklB6 R TH Shnfidfying a@cﬂﬁ@t

|ncorpora mmtrix conp05|t|on of
mcomﬁta@é &ripe filmmHtr ?ﬂ’iﬂpatm(al q§ aﬁ@aﬁqnt Byqnten e caw@mano@fquub

0.1 to @hRtH% BY byt Wed SbtbraRip bt ©F BNl by valaut 0.2 to 1.0% by

wei ght. Fl avor Agents 20 Fl avor agents that can be used
to prepare the filmof the present invention include
Flavol heg@ known to the art, such as natural and artificial
avor  agents may be chosen from

fl :
Flamfé&?f?’ﬂ?t@%@%ﬂ%&? BRI i Gt Foe e R e Pehoss e

to the ait, Issch a@h@@a1RAG irtifcif MelyveR tﬁa@@ﬂ@oﬁ@émm@y BefclbBen RbANT S,
fruits gy o forth, and conblnatlons

f

sy B Gops niiFediaaiion ol 1S 4R exe derispbbioni nt
plants,dedves flowsng froits 20 ko foﬁl&,ﬂﬁ@édfﬂbﬁiatt@:h there6fl, R¥ResOithtive B@Yr Sils!

¥ % l., .cedar leaf oi.l
1nclude speafinint ofl, cinnamon oil, peppenmnt '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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al nronds. These flavor agents can be used indi v::lgdjzﬁquyary 2007
or in adm xture. Comonly used flavor include mnts
such as peppermnt, artificial vanilla, cinnanon
derivatives, and various fruit flavors, whether

individually or in adm xture. 3ok 253gmy

enpl o
\ppa@gyestﬂs& or food additive, such as those descrl
Chemicals Used in Food Processi ng, publi cat| on 1274 by

t he ti onal Acade S es 258, may
Generl iy s AR £ U SR rese AP BERR ey oL
rangidgG@foredbbut 28 toreticE30 708y wepphedé pefiedlysbbjt€ed atbat 25¢dy weight.

factors as flavor type, individual flavor, and strength

desired. 6 16 January 2007 WO 2004/ 009050
SweetsHd uskBZI00 Se QRE2HB0F ﬁepesfeatl ihwentidaéndiddaboth natgehnd pmificial

i_.ncor, ted .in t i tion in an
SWBB’C%U l#%ab (] SﬁJ&Ftﬁlgr ter ?1(19% E\wte%m%% O%%lts é%% y V\EI g h t
monomda@ieafdaa@hmdemd quys@chmdea bobits 2586, bipossedherhte. (dextrose),

ener s, usef £
man AR SR Bifesch Sito b RIS, Pt BB A
sweetenesetobne ths solSis saadhbin slive bt endvm onelcidesaeepdr sain| ubl e
t
crctaERLENLBAUPRERTeAHER B3, P RRRRPREI B ARty oo
L-aspariybbpbenylglaing osthy( edexfpspetan)e) andswmrloxe, gl at ose, fructose
(l evul ose), sucrose (sugar), maltose, water sol uble
artificial sweeteners such as the soluble saccharin
In gerswl, the efféctive amaviodif ansetpnerdsuidicadrie prcidhthe tenclobivestness
desirei ¥t 3 8k far Sahb iﬁgﬁ,wwémtmé&sﬂeeéx@@a&w This S6H: i
IC ac erived sweeteners, such as
normdlly he Bapt0/01% toghash Y% & weigks ofthe papiposiierer (aspart ane) and
sucral ose. In general, the effective anpunt of
sweetener is utilized to provide the [evel of sweetness
The coraresitiens of the pesqpbinvnEon cap alsarepamicoloang agapts pr oplerantsyfhe h
colonB%@geﬁy‘ﬁ? LSRG antfih® Eﬂé?:ﬁive td. ﬁb&ucé‘ﬂi@ Eéﬁred\&dldr andRER nh¥raP €

1% to about 2% by wei ght of the conposition.

food cpiprsprd dyes piERIP far &ned, dste anf eospeticapplicationg cbesesploraihasl so

knowk m@dﬁ%ﬂrlék@g Tﬁ@ﬁﬂ&@ais%ceﬁ@él@ o e Sore. 'E?h% spééﬁ’lluﬁ’ bf d@gare
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which text is accordingly incorporated herein by reference.

Agents known to exhibit antimalodor activity can be incorporated into the film cormposition of
the present invention including zinc gluconate, zinc citrate and/or alpha jonone. 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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provide a protective shield for the enzyme during the manufacturing process,

t
4-
]-
2

The film once formed is segmented into dosage units by die-cutting or slitiing-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,

henyl net hane dye and is the nonosodi um salt 1gJ ary 2007
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preferably about 40 to 60 micrometers. 8 16 January
2007 WO 2004/ 009050 PCT/ US2003/ 022530 The filmis
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ure was
slurry. The emulsion was then cast on a polyethylene coated paper substrate and passed
through a 6 zone oven at a rate of 20-30 in/min and dried at 115°C to form a solid thin (40um

thick) transtucent film.



15 this m xture was added sucral ose and m xed fgé 10 2007
m nutes after which the enulsifier Tween 80 wa J&H@Bw

and m xed for an additional 5 mnutes. Thereafter
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step the enzyne papain dispersed in can '

O YR#3P2%0Hded until evenly dispersed in tgdgqfu?%ﬂkﬁf%{)
ingredient slurry. The enul sion was then cast on a

pol yet hyl ene coated paper substrate and passed 20

through a 6 zone oven at a rate of 20-30 in/mn and

grifedar II5CTtTo forma solid thin (40um thick)
translucent film 9 16 4%fdary 2007 WO 2004/ 009050
PCT(US20031022530 TABLEI In redients Coin osition A

Ingred‘e%!' % \Water 77.5 HPMC 835 Cor fonphshfor 0 (w900 Fl avor

6. 00 Tween 80 U. 50 Canola QT 1. O(% Sucral ose 0. 20
Water Pg pain 1.00 Human clinical studies d&t ermi ned that the
geMcfi | m of Conposition A significantly g8duced the |evel
coms@fn Dacterial species on the tongue suypf ace responsi bl ¢

or the presence of oral mal odor for60 up to 60
m nut es post application use when conpared identical
Tween 8ONPOSi ti ons prepared without the ef?Yynme papain. The
cacla®¥al uation of the quantity of bacterita responsi bl e foj
—l al nmal odor was determined, in-situgein a tongue
cro-flora study . The film conposntll on was tested for
., . ¢

Flavor

| Papain

the tongue, especially those species responsible for
o A5 056 Gl e BB Sty e tsbep DS |
level Qf Gpgtestot 1psiesP tpdetsps wgacgﬁ%fp?%iégg?&t@ﬂrlﬁ%we Bﬁf&@ M
up to Glheintengpstapplidaber usaibascompaedfiflang¢al equuiofitens prspared without
the enzyme papain.

The evaluation of the quantity of bacteria responsible for oral malodor was determined, in-situ,
in a tongue micro-flora study . The film composition was tested for its ability to reduce the
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 houts, 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 fo

calculate percent reduction from baseline.

10
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Application eau CF (Mean gfmr ction Conposition
Mal odor Totglg,dongue Mal o gl;ph;fg(;na Tongue Mal odor Tot 3
Tongue T@ﬁguemBacterl a TommgaearBact eri a TomReducBact erjla

cleria

Compbiion €1 IMalomAC [ ebtidoig@Ct evialgiorA YT To@u8| 2Mudos, §*Tete Tongue
8.9*10 '81&11*7 89. Bacteri® 7). 1*@@{&2 1*%%@ 2k1§°$“37*10 Bacteria
1 eIy H X

TE3 et L+
© T et
fecor det?* 1% Tabif'gé”lé% | i n%? &%q\t el t gtmt he n%%al n 892

Bont ai M- f i}l n#-CBpasi 28R A oft7Hfie piﬂgseé‘ﬁt Bacteria]

i i P 1 ,G’I'()th-
Lnventi-on,—udexpect-ed-y—provi-de

+ A\
VAL uuu u. OUJ caricl Cllly

reduced quantity of tongue bacteria as
The results recorded in Table II 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 I 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
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Composition A of the present invention was al so found

to control volatile sulfur conmpound (VSC) formation in

a clinical breath/VSC study involving the sanme human

subj ects who participated in the tongue mcrofl L8
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baseline and at 1 hour after filmapplication to the

tongue. The results recorded in Table Ill are
consistent with data represented in Table Il indicating
a greater reduction in 20 breath VSC s responsible for .
aoral .l adar..) tive.film
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Conposition B in whi ch™3BH n enzyne was not present iin
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B claimed is: 1. Ar®ral filmconfPising 10 a. aff
anfpbrelaader bisleryne sel ected from a protease enzyne or
papain and which is present at a concentration of
about 0.1%to about 5% by weight; contained in b. a
filmform ng polyner, wherein the polyner is selected
froma water soluble and a water dispersible polyner,

and
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Lar. a
hydr ophobi ¢ di spersant; wherein the film dissol \]gs.la&uary 2007

di si ntegrates when adm nistered to a surface of the
oral cavity. 20 2. The filmof claim1l, wherein the
enzyme and the polyner are present as a honbgenous

m xture. 3. The filmof claim1l, wherein the polyner is
a hydroxyal kyl cellulose. 25 4. The filmof claiml,
wherein the polymer is hydroxynethyl propyl cellul ose.
5. The filmof claim1l1, wherein the polyner is present
at a concentration of about 10%to about 60% by
weight. 30 6. The filmof claim1l, wherein the enzyne
is a protease enzyne. 7. The filmof claim1, wherein
the enzyne is papain. 35 8. The filmof claim1,
wherein the enzynme is predeyiMSat a concentration of
about 0.2%to about 2% by weight. 9. A nethod for

whdek twiereiiig a breath freshening agent to the oral cavity

1.

10.

conprising admnistering to the oral cavity an ora

f i Anoaf filel cammmising 40 10. The nethod of claim9, wherein
adm nistration to the oral cavity conprises contacting
the fanlantimdodar suphassiecisfl fome peieabe /oaNRe §f papp apg which is
Januarpyes206fa cobcettationebabertt0idel toghow: B&i hWEEht RPEHREIAT t he
surface is the tongue. 12. The nethod of_ claim9,

wher ei afilmHeryog gabeper whersi the PN FSGRPLEHIRM oX§is elpple and a
cel | ul watw digpetsiblg pely@erostnet hyl cel l ul ose. 10 13. The

met hod of claim9, wherein the polyner is._present at a
conic et fatticanofahydpelibic fiupnt d/ %Bﬁ*{opéﬁ% ‘ng"’f/@@‘?tg ht .

wherein the film dissolves or disintegrates when administered to a surface of the oral
cavity.

The film of claim 1, wherein the enzyme and the polymer are present as a homogenous
mixture.

The film of claim 1, wherein the polymer is a hydroxyalkyl cellulose.
The film of claim 1, wherein the polymer is hydroxymethylpropyl cellulose.

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

The film of claim 1, wherein the enzyme is a protease enzyme.
The film of claim 1, wherein the enzyme is papain.

The film of claim 1, wherein the enzyme is present at a concentration of about 0.2% to
about 2% by weight.

A method for delivering a breath freshening agent to the oral cavity comprising
administering to the oral cavity an oral film of claim 1.

The method of claim 9, wherein administration to the oral cavity comprises contacting the
film to a surface of the oral cavity.

13
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14. The nmethod of claim9, wherein the enzyne i§a
prot ease enzyne. 15 15. The net hod of cIain19,§@HgFEFHy2007
the enzyne is papain. 16. The nethod of claim?9,
wherein the enzyne is present in the filmat a
concentration of about 0.2%to about 2% by weight. 20
17. A nmethod for reducing oral mal odor of a subject
conprising admnistering to the oral <cavity of the
subject an oral filmof claiml. 18. The nethod of
claim17, wherein admnistration to the oral cavity
conprises contacting the 25 filmto a surface of the
oral cavity. 19. The nethod of claim 17, wherein the
polymer is selected froma hydroxyal kyl cellul ose and
a hydroxynet hyl cellul ose. 30 20. The nethod of claim
17, wherein the polyner is present at a concentration
11. of Thalvetiod 20%6ind 0, wlisain theéo9banjis heiqgiee: 21. The nethod of
claim17, wherein the enzyne is a protease enzyne 35
12. 2 7The Fiehorhef Haa Sofhestinthapa mervmﬁeéieﬁ frome hadroyeiky} gllulose and
papaiirexy2dhyl THiloset hod of claim 17, wherein the enzyne

is present in the filmat a concentration of

bout
13.0. Diggneeghog @Bﬂgim@/dvbgrelme@ﬁlymerllapresent at a concentration o about 10% to
about 60% by weight.

14. The method of claim 9, wherein the enzyme is a protease enzyme.

15.  The method of claim 9, wherein the enzyme is papain.

16. The method of claim 9, wherein the enzyme is present in the film at a concentration of
about 0.2% to about 2% by weight.

17. A method for reducing oral malodor of a subject comprising administering to the oral
cavity of the subject an oral film of claim 1.

18. The method of claim 17, wherein administration to the oral cavity comprises contacting the
film to a surface of the oral cavity.

19.  The method of claim 17, wherein the polymer is selected from a hydroxyalkyl cellulose and
a hydroxymethyl cellulose.

20. The method of claim 17, wherein the polymer is present at a concentration of about 10% to
about 60% by weight.

21. The method of claim 17, wherein the enzyme is a protease enzyme,
22.  The method of claim 17, wherein the enzyme is papain.

23, The method of claim 17, wherein the enzyme is present in the film at a concentration of
about 0.2% to about 2% by weight.
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