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BACKGROUND OF THE | NVENTI ON 1. Field of the Invention 10

The present i Wesw464s2 is directed to a packagi ng system f oPCEUSIHOBH2 and
si mul t aneousl y di spensi ng physically separated conponents of a

mul ti conponent dentifrice at constant predeterm ned ingredi ent
ratios in a multilayer unm xed rel ationship 15 2. Prior Art
Mul ti conponent dentifrice conpositions are known to the art wherein the
i ndi vi dual conponents containing reactive ingredients are physically

segregat ed during storage and are simultaneously di spensed as
vi scous paste or COPHHENSING OB PHEIICALIK SEGREGATED DENTIFRICEY AT CONHSIANTRATOSW t h
each other, as during brushing, the conponents being di spensed at

specific pgedeternlned ingredient ratios for optinmmefficacy and

per f or mance. For exaqgle it has | ong been known to

i ncl ude fluoride rel easi ng conpé&adRQ 15 FMHON | ces as anticaries
agents, and it has been established that these conpounds are 25

effective to reduce the incidence of dental caries. The effectiveness of

t he di spensed fluoride is dependent upon the anount of fluoride

i on which is avai | abFieldfobthe figdtiont i on on the dental tissue being
treated. k¢ is, therefore, desirable to fornulate dentifrice

conposi ti ons whi ch prg RS TN 0 L O BUARLAR) Lok . DT ushi o

sol utions
effective way oﬁmeréfmgvsm m@emsrrwhyseféﬂyoqqp%r@ed $pmpengngs of §em‘élt'§@ml°é?mponent

dentifrice at constant predetermined ingredient ratios in a multilayer unmixed relationship.

15 2. Prior Art

Multicomponent dentifrice compositions are known to the art wherein the
individual components containing reactive ingredients are physically segregated during
storage and are stmultaneously dispensed as viscous paste or liquid materials which

20 interact when mixed with each other, as during brushing, the components being dispensed
at specific predetermimed ingredient ratios for optimum efficacy and performance.

For example, it has long been known to include fluoride releasing compounds in
dentifrices as anticaries agents, and it has been established that these compounds are
25 effective to reduce the incidence of dental caries. The effectiveness of the dispensed
fluoride is dependent upon the amount of fluoride ion which is available for deposition on
the dental tissue being treated. It is, therefore, desirable to formulate dentifrice
compositions which provide maximum fluoride ion availability in brushing solutions
formed using the dentifrice.

30
One effective way of depositing fluoride on teeth is to use a two-component
dentifrice composition comprised of a calcium containing component and the other a
fluoride containing component to precipitate calcium fluoride on teeth,
35 For example, US 5,045,305 teaches a two component dentifrice for fluoridating

teeth in which one component contains CaClp and the other contains fluoride ions in the



dentifrice conposition conprised of a cal cium containing conponent and the

ot her a fluoride containing conponent to precipitate calcium
fluoride on teeth. 35 For exanple, US 5, 045, 305 teaches a
two conponent dentifrice for fluoridating teeth in which one

conponent comwaemsdeCaCl [err] and the ot her contains fl uorirdausemss®zn t he
formof NaF, the separate conponents being adm xed imedi ately prior to
i ntroduction in the nouth to effect precipitation of CaF[err].
US. Patent No. 5, 145,668 discloses a nethod of fluoridating teeth wherein

there is 5  formBrKRE, tdygepmtetce%mw%&h@ﬂinﬁxefdhmsd.aasnaﬁmmm&emeh @ ng a

sol ubl e cal ci umy Cl[err] and a second conponent
containing a hy %g{rf/hz%%?&t%%ﬁ%%&o“f SS}PI de conpound such as

sodi um fluorosilicate (Na2Si F6) the m xing of the conponents resulting in

hydrol ysis of the cogitagmt NbuDT 45%8@%8[55&5'Q%eﬁa@ﬁiom&ﬁaﬂinﬁée&rﬁﬂh&én HhfeGd UM
fluoride énd its on on tooth .surfa

US 5, 476, 547 di"btef Guang ‘8°‘3‘968q@%%ﬁéﬂ?‘p?'reﬂbﬁomas“&e?ﬁgﬁﬁ CG&E“’W? f ¥ Rher ei n
t he Catlorand a sgsepbepmnenent pentajyng ehdealvzalle pemplexdionéd eompaknd um
source and a sebdilab Sodfun fluorosilicate (NafSIFED LR thikiSg ﬁﬂh@(fbn&iéﬁé’htsa@sﬁlnbyﬂ ene

di am net etraac C,_ ac t he cal ci. mbeln d to the
Ca- conpl ex ageﬁi"l %%otggecmleém B‘Bﬁtag‘?\’@“@mp%ﬁBf?‘ial‘fé‘“bgsﬂof‘g%ﬂ@ﬁ"as 15
sodi um f | uor i ddepsitign emtvothssuffaager i de V\hen the two conponents are conbi ned,
precipitasion of calciumfluoride (CaF2) rermves free Ca[err] fromthe

sol ution rel easing . addi ti onal omthe cal ci um

conpl exi ng agent, V\ﬁ% CHT6HHT diggioges actéi‘iﬁ’scé’?p%"ﬁf E"roﬂﬁ:agepos“m" system ["éF"r] to
precipitate. fi3@component of the systeni ¢ontanyp @rsdiblgcdltiin sqpmteant a agpie Cat i on Seri al

No. chihp lé‘sﬁlng anion such as ethylene dlammetetraacetic acid, the Jam Belivigr p‘ir‘tiaﬁy

di scl osed a dentif 611" or| ? 8 utili

separ at e physi ?if’\d)fo 'cé’g'tp a%"é’ orTod a‘é'ﬂ‘f“inf'f‘ °8'éta'&3"’rr%‘5’ﬁ‘8ﬁfa§‘ S\'M‘h "E’h
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I ngredi ents wh Ipfeb:pﬁitﬁnroeadkimrﬂ GudHtiRIICaF2) removes fre@IC4 2t rbA GRLsBRE oMRRAsIng of

application to I.rst, copponent . bei ng an aqueous, sem -
PP aéde tional freetk%zi from the calcium complexing agent, which, in turn, causes additional

CaF2 to precipitate.

20 In copending U.S. patent application Serial No. filed
1996 there is disclosed a dentifrice for fluoridating teeth utilizing

two separate physically segregated semi-solid dentifrice components which contain
fluoride salt and calcium ion containing abrasive ingredients which are reactive when
mixed together upon application to teeth, the first component being an aqueous, semi-

25 solid dentifrice composition containing a fluoride ion releasing salt such as an alkali metal
salt such as sodium fluoride in a vehicle in which the ingredients thereof are non-reactive
with the fluoride salt, and the second component is comprised of a vehicle containing a
calcium ion containing abrasive such as hydrated dicalcium phosphate wherein the
individual dentifrice components are substantially rheologically equivalent and are

30 simultaneously extruded from a dual compartmented container. When the ingredients in
the dispensed components are at the proper reactant ratio maximum fluoride availability is
provided as precipitated calcium fluonide upon mixing of the dentifrice components during
application to the teeth as by brushing.

35 The most convenient and least cost way to dispense physically separated
components of muiti-component dentifrices is from a collapsible, compartmented plastic

tube. Dual comparimented collapsible tubes for the simultaneous coextrusion of two
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25 . solid dentifrice conposition containing a fluoride ion rel easing
salt such as an al kali netal salt such as sodiumfluoride in a
vehicle in which the ingredients thereof are non-reactive W th
the fluoride salt, and the second conponent is conprised of a vehicle
contai ning a Wwo09746462 cal ci umion containing abrasive sucHPCGEAIBFEL ed

di cal ci um phosphate wherein the I ndi vi dual dentifrice conponents
are substantially rheol ogically equivalent and are 30 si mul t aneousl y
extruded from a dual conpartmented contai ner. Wen the ingredients in

t he di spensed ¢ ommme,rueﬁarawdahfrw BorfFABRE ark RASHAD the 224 wsbra%bmbfoh gori de
availability is as Iuor e upon

d |
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of two relatively rigid neck portion is provided at the unsealed end having a dischargeZopening
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conpart ment ed t theasbeaBxampipd efabdhduglaampartadntadriebestactanssifoadispensing
manuf act unged fr %t%ﬁﬁ&deﬁt RhfREes ard WscRbdd4h UK. Paihts 4281 §48dnd GUEP 36 rrent ed
tube further includes a partition wthin the tube body fo
defini ng separ ate conpartnments therein and a relatively r| gid
neck portion is provUded 48t 7 hiiscimsesaalualtomparthanddrgliapsitle subeacgetapeni ng

ext endi ng ther etlg @aﬂmmmehpy Sitiden ki A& Eeals 18 Wil BpBnsily nbife WREK 1{99&4&1 On
bei ng threaded or se constrycted to.enabl e a ca

threaded or ot h&Y&HfE2%s & %’ﬁ'ésas ?ﬁ‘\é{# Empopenit oothpaste containing regafixe ings C“tEx arrpl es
of such diidl coMP&ErPEnEUBPANEN sorfpipganaliali metabbicatbangiersalt fegs. NRHCO3) and the

nul ti corrponent d81ef Eontairs 8% 24 er éimssﬁh dut'n@ a&hﬁm&m Feaetﬁleémﬁ%b?é%oaﬂg .
4,687, 663 di'sc| oses a artnented

col | apsi bl e t ub&S8FEHES ?ifervﬁf"c?“"e (carbon d'°x'dte?/\b°°&§ PSR ’§P°W%° HMEEL i on
whi ch ext ends t éayerhef biitis gramponengs and intimatashixiol therepS duriak Itgothbrushing.
segregat es and di spenses a dual conponent toothpaste contalnlng reactive

I ngr edi e”{zé . 15 U SV\@ Eg%«? e %%%gl%%ﬁmtgar&?e%e%'m e i \ra]/hag'n h1e dual componem

bi carbonate salt (e.
dentxfnce dlspensed is composed of a first hydrogen peroxide containing gel and a sodium

bicarbonate containing second component. The tube is separated into two compartments
by a partition extending into the dispensing nozzle.

25 A disadvantage experienced by the prior art with two component dispensing
systems such as are disclosed in the above discussed patents is that efforts to utilize such
systems using semi-solid, extrudable oral care products such as toothpastes and gels
containing reactive ingredients which require constant predetermined ingredient ratios to
achieve optimum performance is that unequal dispensing of the dentifrice components

30 from plastic compartmented tubes occurs so that optimum interaction of the reacted
ingredients when the two components are mixed during brushing of the teeth, is not
achieved. For example, U.S. 5,137,178 discloses (col. 1. lines 29-39) that a common
problem of the known art in dispensing dual component reactive products is the inability

-to control the relative flow of each component from its respective compartment in a dual

35 compartmented container, there being a particular problem in extruding equal volumes of
the two components. U.S. 5,020,694 (col. 1, line 64 to col. 3, line 3) discloses that the
dual compartmented tubes of the prior art as represented by previously discussed U.S.

~
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ot her .contains an acid or acid salt (e.g., citric acid) which is reactive
with the bicarbonate salt to produce effervescence (carbon

di oxi de) upon sinultaneous di spensing of unm xed | ayers of both
conmponents and intinmate m xing thereof during toothbrushing. 20

U S. 4,687, 68® dissest oses a dual conpartnented tube in whi ebTikeedsal

conponent dentifrice dispensed is conposed of a first hydrogen
per oxi de containing gel and a sodi um . bi car bonat e cont ai ni ng
second conponent. The tube is separated into two conpartnents by

a partition exh@RUysvandn).9 4439 663 SIRNFOM theMadvaRiage R the tubes tend to dispenét
di sadvant age expgrlenc

ed by.the prior art with tw conponent dispensing
systems such aS$ a?%“%’lng'g IdS'égrc'fei'?fQ?trﬁé "_}jl‘g}gefgmgr@gaglggar%gwgm gep g'o{gﬁ'a'f‘"
efforts to uti theplegisyefithe components argsimilasns usi ng seni-solid, extrudable oral
care products such as toothpastes and gels cont ai ning reactive

i ngredi ents which require consta redeterm ned. ingredient. ratios to
achi eve (r}:)t i mum perﬁ%ﬂwﬁggenflgg f’ﬂh? PW@&?PS% °rpdi"§‘%?éﬁ‘gﬁgpr?§e'5$e WFce gl 2 ri ce
conponents 30 variation iftheaopipanent leyecsointhermiuidiapee dentifrise sortio whish s@mexthat opt i mum -

interaction of gikleRsete@thRdithough the compdtidhts UhRRES nbhiekkpddisy driissepiaonent s are
m xed during bru exanpl e,

hi ng of ,the teeth,, 1s not achi eved., For
U s 5. 137, 178 ERIRYadhe BEsens mthe Gpod somponss rs el PRI at the corea
probl em of t hereketeswmateps forioptimins pesraiting ofkhe teacyrpgredivntsr bethe caseofyr oducts i's
the inabjd ity multicomponentidentHadet Bgtlhe lly'ﬁ@%ﬂ%&d)@@ invenf 1 ow of eagh GemRppent from
its respective,conpartnent in.a ) ... _CONpartnent ed contaj ner,
there being a %‘éﬂ"ﬁ?tbcl?l Orénrgeeh'r Bﬁ’f'g’ﬁ?‘it*ﬁ"%‘la&%yﬂhf"?ia aé&%@?“‘f\}%ﬁ@i?@é" @'f""de Isoot -t he
two conponent sachigv® whenoROune@ually dispensed components dre mixedaluringyrushinge  3)
di scl oses that the dual conpartnented tubes of the prior art as
represented by previqusly discussed, U..S oy 4,487, 757
and U. S. 4,687, QGéj'gulfgaf%\’s #6’3’@?%‘1 ﬁilssaﬁél%%@éﬁé"“f’ﬁ%'dl"ﬁ@"t‘ﬂ’ﬁes tend to
di spensel5 multicorpastimentodpiopeasing chatairiefsforcaemutateus edestrasioninf twmor mbreed,

varyi ng Ip I OpOr §dnfifte BYRFbNEMOIMA brédeRrmined proportion” h@l@équioec%nﬁfnelts hgvecRaPONent s
are similar. 0

o) Unequal di spensi n the c onents of a

mul t i - componen?d AURRS §FFPHE! 8‘%5}&0088”5'“ pr °°£S‘n€%‘?’$’§f ? Bcf?s'ﬁﬂa@gg"%ﬁﬁfts)nent
| ayers in the pasticimatyiekis weelvédin thos cpwtruétion. ¥ibr cokirangnentabend cost reasons,
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| spens in the art SYAERE QBOURLY ol RS A DALSALENLS LR LD, 4l spense
conmponents are™ot > hat ched f PIERE COPTE og R Sionp ios for
opt i mum i nt er adimpknneqyslyrdispensing ehysicallyl sapareted dantifsice ¢amponentoeentaingtg reactive

ingredients at constant predetermined ingredient ratios whereby optimum interaction

between reactive ingredients is obtained, such container requiring considerably less plastic
material for its manufacture.
25

SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a means for the

constant codispensing in predetermined proportions of physically separated dentifrice

30 components containing different reactive ingredients from a2 multicompartmented, non-
rigid, container having collapsible sidewalls, the container including (1) a collapsible body
portion formed from a plastic web material which deforms under a defiective force of
about 1.0 pound or greater applied thereto and (2) a moveable partition within the
container body defining separate compartments, the partition being a membrane which has

35 a thickness less than that of the body sidewalls which deforms under a deflective force of
less than 0.5 pounds and is displaced in response to a pressure differential developed
thereacross upon compression of the container sidewalls, the displacement of the
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10 : mul ti conponent dentifrices of the type disclosed in S. N

used for the fluoridation of teeth, maxi mum fluoride availability
as precipitated calciumfluoride is not achi eved when the

unequal | y di spensed conponents are m xed during brushing.

U.S. Patents 5¥02046884 and U.S. 5,038,963 describe rigid piRWoUReE 15
mul ti conpartnented di spensing containers for sinultaneous coextrusion of
two or nore dentifrice conponents in a predeterm ned proportion.
These rigid containers have the advant age of control over the
coext r usi on pr ocesbrankiouistastially vitiating thiepratshire differania] and equalizing the comprassive ¢

material is invahxetxkfed dHaht aBRRE EdtionEtis hduSd iR cbRAAE RbRbarfieisCOSt
reasons, h | eagﬁgl.astfltﬁq material, i s comercially

egacliﬁgi ng Wt

desirabl e. Ther YWY synsRptally constaptao sing of th comppuentsip predgtermingd 1 i d

pl asti'c conpar t neodoetbns GrHttainetewheanrthe ashpohents agd formuidyedasnch that the compression

si mul taneoys! y dhypeRnling PBAHERE iniviERYeAlRE SRBbIch e ERIRAREN! S

contai ning reactive I ngredi ents at constant predetermned

i ngredient rati (fél“‘\)(ﬂ%"r"eby optimum interaction bet ween reactive

I ngredients is obtained, such container requiring considerably less plastic
material for its manufact
SUMVARY OF THE | NVENTI O ‘ = T ) t he present

i nvention there is provided a nmeans for the constant codi spensi ng
i n predet gpm nedrRRRAGkiL: ObspdEmphysi cal |y separated dentifrice 30
conponents containing different reactive ingredients froma

nmul ti conpart nent ed, non- rigid, container having collapsible

si dewal | s, the cont aiTheterm fibsiaitialy gaeivalantSimipegssyefioece!) atiysed herein means thpdr t | on
f]9r med froma Bltafmioagmlaomneﬁtk aﬁthy\{%hl@iborﬁtﬁ{na{tg&{tig{h@%{ﬂﬁ petgédt g{;}&dmsﬁ afr@rgf

o] a : n reater._appli er an w-g eabl e
oarti ti on wi t i Aopwdiet B theYoncBlesBhetto 8RB BE oV A aRE ot in iRl
conpart merdfs, t Heussd dentifiicsreomponegt fcommibnisertainerohilet odsast dfer by morgtham2@hkness

| ess than that Gfon i1 JRe¥epsiadBMRLLCE clbsHanA8 TRt BRrddiligbpaHistRliRatitvg for ce
of I ess “'Eehaa1 39*5 e%oyenql%e%n%d{e[s“ dt%gl aced inr S%E)Yo‘gvsv nttgc a
pressure di ffer et &t g e“’fqbeac _ g $0 P%‘%\P@r"%'g%'saﬁ’é © oﬁ%ressi on of

t he contai ner sicgepenents arquligmalely pixed tagether. of t he

4 menbrane substantially vitiating the pressure

different '26' and equ?tl Ha$ bdtd dgtgremir(l:e%qﬁ)atc FRRid0S! dentifrice components when they contain

different reactive ingredients encounter different surface forces with respect to the plastic

sidewalls of the collapsible, non-rigid container in which they are housed as they are
extruded from the container compartments and therefore to provide for simultaneous
coextrusion of the individua! components wherein the reactive ingredients contained

25 therein are in a predetermined proportion, the vehicles used to prepare the individual
dentifrice components must be adjusted to account for the different surface forces
encountered by the dentifrice components being extruded so that the compressive force
necessary for controlled coextrusion is substantially equivalent.

30 It has been further determined that substantially constant codispensing of dentifrice
components containing different reactive ingredients is achievable with the codispensing
system of the present invention when the individual dentifrice components are formulated
to be extrudable under a Compressive Force of about 0.5 to about 20 pounds and

-preferably about 1 to about 10 pounds.
35
The term "Compressive Force" measured in pounds (Ibs), as used herein, and in

the appended claims, means the force required to extrude 1-2 grams of a dentifrice

5



forces exerted on the dentifrice conponents housed in the container

conpartnents, wher eby substantially constant codi spensing of the
conmponents i n predeterm ned proportions is attained when the
conponents are formul ated such that the conpression 5 forces
required to ewbnudi@szt he i ndi vidual dentifrice conponents arernssatessznti ally
equi val ent . DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 10 The Dentifrice Conponents The

term "substantially equival ent Conpressive Force" as used herein neans that

t he i ndi vi dual &QB&QHﬂ{Hu&dQﬁaEt&ﬁlem&Hel &Qﬁ&@ﬁ@@ktaﬂ%f'ﬁfﬂslll%te%f n&rb@hr&i sent
i nvention are so, t hat

Jequire uat e
the flow and ex r}u(r)t"n‘)pofl '"‘an Rile mg’faal?%ff Py ti@peramm O?ﬁ%n?s a |f ?g(i:
component fr omm%é‘e@fﬁr‘ﬁ"a!ﬂn énmanin)l dio rarasuse push a dpmipressivi yorpm tle dehta"nceZO%

from any ot her osmp@wemt@bmcela@:uw@tnmmer&mammamga zweﬁtﬁﬁétérxcmmt i oned

component S s AIAIS o B HERM AT stamest e o S5 b o CinB v i ancHAB Y el
t oget her. 20 20mm in length and has|an inside otiirerdiadetee p. 3Rzch. t/hﬁicumnhds tcﬂdrupllston

dentifrice COWﬂ%%ﬁts‘@@@ﬂmﬁa@?&h@ﬁ@%@da‘ﬂto the inside dlamaérfJfﬂ{e%%nlegﬂ ' ve
Ingredl ents encount e s w.th respect tot |aSt|C

ent sur qf ce
sidewal | s of tHEABF '%%@?eﬂlogwpﬁgﬁhe et [Jceco‘{‘ﬂ Lostron® qoppggs Weitﬁéil"l’ff"éednoused
as they are to measure th foragdesiréd twrmavia ghegefivingister dopombam distate athd

t her ef or gpt 0 PriMinfle TRIC o$d FEdii\t'e@‘b‘?&qﬁ uired for extmsxoﬁ%ilﬁéﬁ'apﬂle%eﬁﬁﬁ oint
redi ents cont.ai ne g

i ndi vi dual nent.s mh actlve

therein are in m:ioh P 'Bélf’ H’eﬁf 6%)5(5‘?"?? afive. f}ﬁ OrGSFAPEFLRY theRIgOR (RUSPEREr e t he
i ndi vi dual dentlfnce qsiemonehruocfbwommnghnesrlyrumﬂ tHeee imalphasgecid thiealopecount f or
the different sph; éaﬂﬁg,ﬁthg Qﬁtﬁﬁén of dennfnce conﬁg&gyg&ﬁgﬁp "p&'oﬁtgfr‘ egﬁp&lépeﬁérr@%f

conponent s bei n@ extruI é) ﬁ he conpressi,v tg

for cont rol I ed BEERITETEHST dertfise CSImRaPEY | Sagtira g i practicggf the present
It has bdén f untveaondesatcthetampaessibmforeuhmbuaet it she infleciongtoin foreach opposinng  of
dentifrice be within <CERPONEOGtRercONt @i Ning different reactive ingredients
is achievable with the codi spensing system of the present

i nventi on when the individual dentifrice conmponents are fornul at ed

to be extrudabl e undbe campBosmpr forsirsgirétbioefies extalsontof the dedtdria@tmompor2gtspbunds

cessary

and . pr af r@géht)in@ﬁ%tmaytb@ aﬁjhﬁéﬁ byﬂtﬂe Mk‘é(‘&lﬁand%éncentratmn of the ingredients 1N€
term"Co resmoggwéjgmﬁ% ) q eIB tg F ged t) used gerel n, and in
t he appefided cl °§n§ IER I yigghthe e&‘éwf’?’@ fcﬁséﬁ P‘i?&é’"ite grams of a
dentifrice 5

The dentifrice vehicle used in the practice of the invention is adjusted to impart to
the dentifrice component the pasty consistency, body and non-tacky nature which is
characteristic of conventional toothpastes or gels. The vehicle is non-reactive with the

25 reactive ingredients of the dentifrice and includes water, a suitable humectant such as
glycerin, sorbitol, propylene glycol, polyethylene glycol, or any suitable mixture thereof
and a thickening agent.

The humectant typically comprises about 10 to about 70% by weight of the
30 dentifrice component and preferably about 20 to about 50% by weight of the dentifrice
component Water may be included in the vehicle at a concentration of about 6 to about
70% by weight of the component and preferably about 15 to about 40% by weight.

Thickening agents incorporated in the dentifrice components of the present
35 invention include natural and synthetic gums and colloids examples of which include iota
carrageenan, kappa carrageenan, lamda carrageenan and mixtures thereof, xanthan gum,

carboxymethyl cellulose, sodium carboxymethyl cellulose, starch, polyvinylpyrrolidone,
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conponent housed in a stainless steel container, a distance of 5
mllimeters (mm through an aperture opening of 3.8mmdi aneter at
a tenperature of 23[err]C at a fixed rate of 150

mllimeters/mnute (MM min). To nmeasure such a conpressive force, the
dentifrice  WO97M 62corrponent is placed in a stainless st &8&HUEEIBH ner
having a 2.0 centineter (cm inside 5 di aneter. The bottom of the
stainl ess steel container is equipped with an orifice whichis

20mmin length and has an inside orifice dianeter of 0.38cm A frictionless
tefl on piston hydroxyethylpggpyleellatose hydspxybutal metind eqllulape, bydroxypeoguiatethyd t he

i nsi de di aret er céllﬁ:lo%@%y&rbﬁg’eﬂiyﬁ&ﬂul&eel%omtes and magnesnﬁﬁ'ﬂuﬁhrﬁﬁf sﬂio‘:ite}i)I ﬁ@ﬁﬂe@n top
of the dentlfrlfh ! E}L%%gng nttestter aH

to measure the (5?}(5% ﬁ’%ﬁfﬁ rare FEHE Ve 6°nS”B? 2iedR ‘éi°°5mﬂ di st ance
at 150 10 comganems sorthet mrpqsess/awlemypl@emg etfib¢ dedfrico companentzinon i s
obtai ned at thesioffsb Qf‘a"vbtﬁéli pﬂhéﬁtsuch thlckeners are(u@é]ﬁﬁ‘% p'ré})aﬁh@rp&)thé &enBfiboOr ce vs

di stance curve; the f ar ¢ HWP’ é % e? ton Caﬁ\F ,ﬁ P
dentifrice conpSHBRRACHTEY fi FH‘@F 165 of thg Pressrbmysnion e cp ?rﬁ%"‘f"é qrée G nge in
t he sl ope for extrisroobi of &teidanfiftiteccompornentdoennot olibstetidly Chingedwmpporagat

extrusion. To o b&ﬁhﬂcs%“ﬁéke%@ﬂﬁ%hﬂgn @Ifastlc structure mcluﬁg' the %@ﬁ%%ﬁés%f housed

dentifrice conponents is. critical . racti ce Snt 15

i nvention, that °?'F?§ee6'8 "r"@g’%‘*lsdﬂaﬁf‘%sf”é’bal‘r‘fﬁ‘a%’ﬁF‘gﬁ’tezita‘”’t‘ Infle porpmeseipl Fydﬁ gt for
each corrpdhent tradename Veegm and poliyoxyéthylede-id3oxypfopylese Wodkaopolymers available

The conpressi veuﬁ&;g@tgaggﬁgdg gdubpcef fect extrusion of the dentifrice
conmponent s of the present invention may be adjusted by the

sel ection and concentration of the ingredients 20 of the dentifrice
vehi cl e i n whi ch theAthcendérwdichnmpast ithentesired elasticrsgocte tadandfrice components

The dentifrice %ﬂh%'nﬁoe%%%férféd%"ﬁe pfaa%'oﬁﬁegﬁesénhﬁvédaXEl;ta'cgmnasé él%ﬂ&%&ed to

inmpart to onent asty consi ste
and non- t tky ngf’ﬁ‘raé} W%SBW Fge"rm%u]k drie CSWWS%T%F’FQWW HPIEBERFRMNT onal
t oot hpast es or gdhlse Fide oelhiose lgamisschras narbegmethyleellwiosdn xdnithan 26m or sodiuneact i ve

;rslgr edients of m@g.?tgﬁmw;mﬁ@om& demd)glegﬁtg aRRRE sol@bystﬂé t:r?b* ﬁ@@gﬁ@g&lr ngh
any suitable ni ﬁ’[ed‘fag %é{l’ffl va“c}‘g% ethl °3?fa'"§ ‘%/“Iﬂ%ff’eaﬁf’?fgg% n"t’e‘g%‘

The humect ant t y]mrwﬁta}hncodiuiqse;eﬁ shtnag U0 td Shou2&boutveigl YelbjosegarghTheof t he 30
gent ' ]]: ri cgy CONPRRGAL sidNPngd (ﬁftl?er%gg Yo R@WHhicraR thé lsaQQ;l{EanW ?nQ:YonV{S'ag(PJtt 18§ the

ngt(-':len'[ :, g? i on Ofmcé%uzln(anpe?gelg% &\ .r’. tom%%utbz% rrlucr:]r%nsu A cellulme geramcu‘a(r:ye at a

preferred for use in the practice of the present invention is Avicel RC-591-F which is a
spray dried cellullose gel having the following composition and properties:

% Microcrystalline Cellulose 88

% Colloidal (0.2 micron) 70

% Carboxymethyl cellulose 12

Initial Viscosity* 39-175 at 1.2%
Set Up Viscosity** 1250 cps at 1.2%

* Initial Viscosity; 120 sccs, using a Brookfield® RVT Viscometer  #1 spindle at
20 rpms (revolutions per minulte),

** Set-up Viscosity: 24 hours using a Brookfield® RVT
Viscomeier #3 spindle at 20 rpms.

25 .
Thickening agents such as Avicel RC-591-F may be incorporated in the dentifrice
components of the present invention at a concentration of about 0.05 to about 2% by
weight and preferably about 0.1 to about 1.5% by weight.
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70% by - wei ght of the conponent and preferably about 15 to about 40% by

wei ght . Thi ckeni ng agents incorporated in the dentifrice
conponents of the present 35 i nvention include natural and synthetic
guns and col | oi ds exanpl es of which include iota carrageenan,

kappa carragewpnariyesd2zanda carrageenan and m xtures thereof , pcrarsbinssezzgum
car boxynet hyl cel |l ul ose, sodi um carboxynet hyl cellul ose, starch,

pol yvi nyl pyrrol i done, .
6 hydr oxyet hyl propyl cel | ul ose, hydroxybutyl nethyl
cel l ul ose, hydroxypropyl nethyl cel | ul ose, hydroxyethyl

cel lul ose, l|aponite nd qnes um num sjlicates. Pref

t hi ckeni ng agent s a‘l§ r%f ﬁméﬁ r’i’é?d p&?PaTaﬁﬁ'é?fde@I“ﬁ%"t‘?"E’pg’i“?“ffég J’r"é’re{s‘ﬂ“t he
dentifrice invention t@ gifrohe Horpusl disieasionf dhprdestiftisessompandntsthreughioiiokeni ng  of
the dentifrice ofp aamywa&n &PliedThereto as well &rta%prb&e tRY QisAEak acmfi‘al&h%t?

t hi ckener are aration o entifr

conponent s used® %eﬁ'vf it ftﬁ?'aeg Prc?ge’?ffs ke %F@?&%P""Ppﬂg@t‘& syrfastaplyifirluded ve
force requi r ed in the dentifrice véhigle efithg individwal ofmpdnentsiofithé preseseinentipoment does not

substantial |y chregfrigybf dbeu DiodBsut 3.0% bywexghtaﬁd(ﬁr@m'a%ﬁl Bbuthly GKERET S Whi ch
I npart el asti C&?&#f‘%ﬁlr i nclude the different types of

carrageenan, magnesi um al um num si |l i cates avail able comrercially
under the 10 tradename Veegum and pol yoxyet hyl ene- pol yoxypropyl ene

bl ock copgl ymers avgibh @surfactants useﬁxl Hﬂqgﬁm&ti}@ of thé l%@l{ ilﬁvenE £r9 lt%lbf

A thi ckener V\hlht]‘hnp% L’@i}'ﬁ structure en

conmponent s 1ghe ‘ieg' o S? U [aEEYLYifatg of pthe ’Tfé“‘ﬁ’l‘%?é]ﬂf ﬁ‘%fa@fha‘t"we
present invent Bom18 earkongednisih gealkykdrodm sodion bbryl sulfoacetatepsiitaotiiferdied spr ay
dried or bulk gfoh ceﬁ&'s Bf ﬂgﬁﬁl@@acnm )§$dﬂra?sc9i§ur@-c&brﬁlrt F:%(ﬁ?)tcglllée sUffonate or

cel lul ose and a,c um such, as. carb ose, xanthan_gum
or sodi um Other S“"%h"gﬁ“ffa ed "A?{méb(ﬁq‘r‘ﬂFseofG%\é’lﬁﬁﬁs g’élol 101! B subepAtems; palts Phos e
sol d by the F\MBnGes ofdughtri fatty witle, 12 to 16 carbontamm 4cida deittalowerAlipiesit amiab ch
general | yt Clort akids, %ﬁﬂ% so%QleQa 10 A aﬁ\ﬁdegwdmm N—laurc\%e N-mynsto l] rr
m crocrystalli e ose an 0_.a ig ulose
o 5hhe' ! Rt R0 Pﬁtﬁfa ES15F OF AR ALY 30> ML HPSHHATEPOMIN ¢ hat
i's, |less than 6lygerelimonosulfats. sublwesthd §@ium salt of monosmifatedonmnoglacetidpofef er abl y
about 0.2 to albgirbg eggeﬂdébﬂﬂ%ll faﬁy%@ihi ldi!ﬁ%?oﬂﬁ‘ﬂ suﬂf@t{a}ésC@% E&fkleﬁ{e sulfonates or
preferregofor use Qrac{ e rh 183 nven Avi cel RC-591
“FE which®s a €ne sulfonates r mixtures hereof avmgp 2to 6 carbon atoms mt e carbon chain of
the molecule; and soaps of higher fatty acids, such as those of 12 to 18 carbon atoms, e.g.,
coconut fatty acids. The cation of the salt may be sodium, potassium or mono-, di or

triethanol amine.

25 The practice of the present invention applies generally to dentifrice components
which must be physically segregated from the other when each individually contains an
ingredient reactive with the other. For example, peroxide compounds are very reactive
ingredients and need to be separated from many dentifrice ingredients such as flavor
compounds, vitamins (A, C, E), antibacterial agents such as triclosan, and polyphosphates

30 such as sodium tripolyphosphate. Cationic compounds such like stannous ion,
chiorhexidine digluconate, and cetyl pyridinium chloride also must be separated from
anionic components of dentifrices such as tartar control agents (sodium tripolyphosphate)

A

calcium and silica abrasives, and the like.

35 By way of more specific example, when it is desired to fluoridate teeth by
precipitation of calcium fluoride, the first component of the dual component dentifrice

composition contains a water soluble, fluoride releasable salt such as an alkali metal
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spray dried cellullose gel having the follow ng conposition and properties:

% M crocrystalline Cellul ose 88 % Col | oidal (0.2
m cron) 70 % Car boxynet hyl cel | ul ose 12
Initial Viscosit 39-175 at 1.2%

Set Up Vi scosi“f(§/¥”(“““62 1250 cps at 1.2% PCT/US97/08622

* Initial Viscosity: 120 sccs, using a Brookfield[err] RVT Visconeter #1
spi ndl e at 20 rpins (revolutions per mnute).

** Set-up Viscosity: 24 hours using a Brookfield[err] RVT
Vi scomet er #3 sﬁﬂl%tﬂl‘:é"‘-‘étasﬁel’ rigisodiunsmonofluorophosphete ariSefip nGhegreftred fheote as

Avi cel  RC 591- Fo gy, REpirP6sal BARSHEdn ifivehiih lgﬁ?“ ’[‘) @%Bde salt js incorpa %E&Z) nents

of the pr esent I.n entlon atog COﬂC ntration o
vvel ght and pref BIFABT §ORRBER 0 the densings GempasitisnatA capgsngation of about 0.1 to sbout
1% by weight, and preferably Suatoaict 2hfosbaut © SesBEweipht! Ae thRsapaEedéd on of

dent ifrices Conpg(%gﬁtr%tﬂis Jbla 7%6 ?ﬁ% about ]500 gm f'hﬂ%(ﬁ@ltoh%ﬁll B% av?n?]agle tpteeﬁ'l

t hor ough di spersj|on, of entifrice conp

oral cavity whel E8i) ?‘E‘H"’FH Fot oyl %@“ﬁé?mp%‘ﬁ“tf efth?rfﬁnafr@efmp%@gww. c _
acceptability aadinixéd when applidétosthsiceth. and f oami ng properties of the conbined
conponents. The surfactant is included in the dentifrice vehicle
of the individual onents of the present invention at a

concentration of abd?fBe‘GP@‘ftC&xﬁﬁﬁ‘EﬁO f seagions igrefienty ivehichmeny be érfceratsted imthout 1. 0
to about 10 first deBtifite dmynpoﬁttng Itlude petékide compounds such as HydRdEen ixéi@n&d&fnﬁaCt ants

usefull in the t A S t he
hi gher al kyl fyééﬁﬁﬁ b&@x:uc?{ o'?%nf& §§ r\'fglr g&}{g%éhgx? _FWC acnd‘%r sgﬁgheresolfj ! thchl e
al kyl sulfate hlgw included 1n the first dent1fnce component ata concentratlon of about 0.5 to about

5% by weight of the component.

15 The second component of the dentifrice composition of the present invention
includes a reactive polishing or abrasive ingredient such as dicalcium phosphate or an
alkali metal bicarbonate salt. When the second component of the dentifrice composition
contains a hydrated dicalcium phosphate abrasive or a dicalcium orthophosphate
dihydrate, the abrasive is incorporated in the second component of the dentiftice

20 composition of the present invention at a concentration of about 1 to about 60% by
weight and preferably at about 20 to about 50% by weight of the second component.
When the abrasive is an alkali metal bicarbonate salt such as sodium bicarbonate, the
bicarbonate salt is incorporated in the second component at a concentration of about 5 to

about 25% by weight.
25
Other specific exampies of two component dentifrice compositions which may be
used in the practice of the present invention include dentifrice components containing
ingredients which are normally reactive and incompatible with each other such as calcium
containing abrasives and polycarboxylated polymers (e.g., Gantrez) or potassium nitrate.
30

The reactive abrasive is contained in a vehicle formulated to have a composition
similar to the vehicle of the first dentifrice component, so that the two components will be
of similar physical characteristics, which will permit them to be more readily formulated to

-be coextrudable at substantially equivalent compressive forces. For example, in order that
35 the compressive force is substantially equivalent to extrude both components at a precise
predetermined ratio to effect optimum precipitation of calcium fluoride, the vehicle
composition of the second component, specifically the humectant content, is adjusted to
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8 to 18 carbon atons in the al kyl group; sodiumlauryl sulfoacetate, salts

of sul fonated nonogl yceri des of higher fatty acids, such as

sodi um coconut nonogl yceri de sul fonate or ot her suitable

sul fonat ed nonogl ycerides of a fatty acids of 10 to 18 carbon atons, salts
of 15 amo gmwa@af hi gher fatty acid, e.g., 12 to 16 cardrosrsendsezn aci ds,
with | ower aliphatic am no aci ds, such as

sodi um N- et hyl - N-pal m toyl tauride, sodium N-lauroyl-, N-nyristoyl- and
N-pal m toy] sarcosinates; salts of the esters of such fatty acids with

| sotoni ¢ aci d @tcomniddate the dlﬁ'erenceiﬂ 6aPOAINt iNpredisMs. f BHue, in B E r§ B sodi um
- Sal t Of rTDnOSUl P%é&\%?[%ﬁt? n SU C?nongf»on'slponent Contalrﬁt}}{longganpghe 6] cgocionUt OI l

fatty aci ds; ona ene su §a 9™ 20
al kene sul fonataé%lb't#r the hemgetan confert @bthe HWP%Q’"MHQ"@HM)U@@F# tocwcamnendateithe t he

carbon chai n Ofinclusion of the dlcﬁlﬁﬁmrﬁﬂb@ﬁﬂk @brashid THE A ssivefis |h¢|&i’éﬂ'in thatdeyndCi ds,
such as tpose ok Hut fatty

acids. The cati omg%?e ‘toﬁigone"ﬁt ar’rﬁ"ceBtrﬂs éfﬁb%m 190p aat ke 8?' fpnd or
triet hanol ami rpeeferalyat a concentration OfabfﬂlhéS {orabenti28% byfweight @trttt@enwrawwent i on

appl i es gener alidygls}the ﬂﬁﬁ&taﬁ[doﬁ&nﬁ@tﬁﬁ%@ﬁ\%& from about 15 to ab¥ti70% BPUSighP end

physi cal | y segregat t each individually contains an
i ngredi ent rea@fg‘ff%ﬁwatfoﬁp& Q p‘%b#ov‘fc"'%Xanpl e, peroxi de conpounds are

very reactive I ngr edl ents and need to be separated from many

dentifrige ingredi eBﬁrﬁlaﬁMﬁBm@bﬁtsfnll ﬁ)ﬂﬁfm bicarbonate con&ﬂfgﬁghmﬁiﬁrﬁ m‘!coh@ﬂén’ﬁﬁxcép‘ C "
at es sSuc

E ti bact I
SR T A T I
chl or hexi di ne dhaglhgccgmateesi\eefmcscreqbyﬂed pywrddﬂbqnmqmlomme abgantiallst be

separat ed fromeguivalent to pro@il QMpon&® ABSRSIAS & aq;redgﬁﬂﬁlhédrrhﬁ'@t% e?lk'&la @:ﬁurh artar
control agents ?’ﬁOdl

abr asi ves, and "THE ?"g]g%wggggggweenQpeab'cgrbonateW’Rﬂkﬂ}t lﬁﬁ’er‘?ﬁ?oémgﬁwnﬂté"é:
exanpl e, Ifhen  ithe arganifeasidras penowide ingredientan thetficss compppent. precipitation
of calciumfluoride, the first corrponent of the dual conponent dentifrice

;FE&O;SI Hﬂ?gl contai ni sg'lp\l\@dentlf Tice pro lugt is (];lltéjlr?erdlu(ljaecccr) lanec%%?'tglthee psrzzliclngc gtu}(lzh as an

fluori de such @sespmmvenion vdgrginpelomntotiicavrastingssionaareinedrp@ated in e'meofph%f erred
fluoride dennfn@eadotnpmmsmb@: ifd tHelpPsutice afthet;hesem@,%ﬁmn 1o ¥Ebiah® Beih NaF.

The fl ) de rST% ”{a‘:o‘?ﬁ‘ §9n%r %kse 8 &ll non-toxj s[ed &t&s%ugggsb {r}\%{}ﬁts of the

dentlfrlce co 'on 0
Colorants used in the practice of the present mventxon mclude both pigments and dyes.

Pigments used in the practice of the present invention include non-toxic, water
insoluble inorganic pigments such as titaniumn dioxide and chromium oxide greens,
25 ultramarine blues and pinks and ferric oxides as well as water insoluble dye lakes prepared
by extending calcium or aluminum salts of FD&C dyes on alumina such as FD&C Green
#1 lake, FD&C Blue #2 lake, FD&C R&D #30 lake and FD&C # Yellow 15 lake. The
pigments have a particle size in the range of 5-1000 microns, preferably 250-500 microns,
and are present at a concentration of 0.5 to 3% by weight,

30
The dyes used in the practice of the present invention are distributed uniformly
throughout the dentifrice component and are generally food color additives presently
certified under the Food Drug & Cosmetic Act for use in food and ingested drugs,
_including dyes such as FD&C Red No. 3 (sodium salt of tetraiodofluorescein), FD&C
35 Yellow No. § (sodium salt of 4-p-sulfophenylazo-1-p-suifophenyl-5-hydroxypyrazole-3

carboxylic acid), FD&C Yellow No. 6 (sodium salt of p-sulfophenylazo-B-naphtol-6-
monosulfonate), FD&C Green No. 3 (disodium salt of 4-{ [4-(N-ethyl-p-
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1% by wei ght, and preferably at about 0.25 to about 0.5% by wei ght. At
these preferred 5 concentrations, about 750 ppmto about 1500 ppm
fluoride ion will be available to teeth when the combi ned first
and second conponents of the dentifrice conposition are adm xed
when applied tWOIRHds4sret h. O her speci f i RCEHWPIES of
reactive ingredients which nay be incorporated in the 10 first
dentifrice conponent include peroxide conmpounds such as hydrogen peroxide
and cal cium peroxi de or organic acidic ingredients such as citric
acid or salts thalfeiehzydmiad)-phenyl]-(4- hydrorg-stiéoniuiphergbdndttiylendie] 1F(N-abyl-N-p-
1 oF O PORRenilh. £ £OBERLaHEhReP FORR M Ro 1 (oAl of 5%

by wei ght of the co éE‘Iponent of the
dentifrice corrpo‘@?Wﬂ‘?Ie‘Blf' d!%“%l’@é‘&’?ﬂ“"i‘“ﬁ@/@ﬁ‘!'f%ﬁ acd anhydrite), D& Blyedoq
reacti-ve pol i shiXgpdium ehliroéigisumfoniciagd effindigbting umhmaﬁsr«iltméafmmmmﬁqm@atoes or an

al kal i et gl bi CALRGRAGaRAlF e WIS a]@ﬁmgeegggféfpe%m@ eihy hgydigpLi 11 ce

conposi tion drate alcrum p rasive or a
di cal ¢i um or t hophesspHathe dentifrice Composﬁloﬁy’ti%"aﬁ"@“"tt Ffan %Ph%? pessent i@ ghoyb? at ed
in the second copgpepsiytwedhtt he dentifrice 20 conposition of the
present invention at a concentration of about 1 to about 60% by

wei ght and preferably at about 20 to about 50% by wei ght of the second
conponent . Inp preferngd thabihie sqlomantiinclygad ) opg pf thﬁg%narncgp@ame!ﬁab@ sal t
such as sddi um hpigmenbeurrakeTiOp hmd that colorant distibwel thonglhoet tabody of thengigr por at ed

0, he second COMRARENLonfbondh OGRS AklefDuOlr B Suddhan thepigment 200U

25% by wei ght . I'C exanp WO conponent
dentifrice compo8¢ededimthofistdenfifiige spmponent used in the practice of the
present invention include dentifrice conponents cont ai ni ng

| ngredi ents which ar %nn(gllx’i elﬂgvd’n%g%;s %temnég mat%ngméya b{)eeen¥\;ﬁ:oc§}rréde garr]n ?es o?r
such as cal ci um fastves an

pol yners (¥.g., ?merféazyrfresrcc)pﬁws@|at9rﬂaﬁ¢rmga>el@ egg oils of spearmmt peppermmtThe
reactive abrasi V\emte&gré‘dﬁrﬁa@shﬂﬁdclb% fagy @taWpfusf irBdna icRbaridn, RAYE, aAd orange,

conposi tion and rr%e't_lhgl {I\ Wa/ﬁlie tﬁllt&d?ee%\%gghxﬂ, g%ems lxﬁ,nx%e tchFo%E Iﬁ%}prfnﬁt]oge

conmponent, so that i cal
charact eri sti cs, sofititok sodjym Fybbma??\ perilyftipg. e wéluf’r‘ﬂfi‘éhﬁf@a&“l“}b'}ﬁ Bavenip ed to

be coextrudabl e see@nilipigants imal togedertorpli®Tront OO €S $%\68 mby ST@lfe prépfations.
exanpl e, ijy order that 35 the conpressive force is substantially

equi val ent”to extrude both conponents at a precise pr edet er mi ned

ratio to effect opti M#rPysrasksr plategals BAY b ineoaparatedina the dengfice porapopeiis ef this

conposi tion of tikenSQC MNh-nsifiFOenples thgrestiidduda pleyervdtieed sliddaésant chioiap@t , 1 s

adj usted to compounds, antibacterial agents such as chlorohexidene, halogenated diphenyl etherg such

as triclosan, desensitizing agents such as potassium nitrate and potassium citrate and

25 mixtures thereof. These adjuvants are incorporated in the dentifrice components in
amounts which do not substantially adversely affect the properties and characteristics
desired, and are selected and used in proper amounts, depending upon the particular type

of dentiftrice component involved.

30 To prepare the individual dentifrice components of the present invention, the
humectants e.g. glycerin, polyethylene glycol ingredients and sweetener are dispersed in a
conventional mixer until the mixture becomes a homogeneous gel phase. Into the gel
phase are added the fluoride salt or dicalcium phosphate abrasive. These ingredients are

..mixed until a homogeneous phase is obtained. Thereafier the thickener, flavor and

35 surfactant ingredients are added and the ingredients mixed at high speed under vacuum of
about 20-100 mm Hg. The resultant product is a homogeneous, semi-solid, extrudable
paste product.
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acconmnodate the difference in conponent ingredients. Thus, in the exenplary

t wo conponent dentifrice in which one conponent contains fluoride
and the other cal cium abrasive, the hunectant content of the
second conponent is adjusted to acconmpbdate the i ncl usi on of the

di cal ci um phwoaese2 abr asi ve. The abrasive is included inpchresszessend 5
dentifrice conponent at a concentration of about 10 to about 30% by wei ght
and preferably at a concentration of about 15 to about 25% by
wei ght. At these abrasive | evel s, the hunectant concentration
ranges from about 15 to about 70% by wei ght and pref erably about

20 to about 40%/%%0 Simlar adjustnents in sodium
bi carbonate co the second dentifrice conmponent of
the mul ti conmponent dentifrice used in the present invention can be nmade so

that the conpressi VihenMdasidneGtich 86 bbdy sietwallsler thOmbitieHRRRRRMES cortaer
substantial |y use ivial ent to i i Si at a

. uj rovi de companent di spensing a
predet er i ned ¥5F fo™E raecﬁ‘f eocf}(hec%?sfnr%ﬁ%e&'o" 'S Ta"ugcﬁgdi?@‘?ﬁ‘%&%gﬁ@?% 89@‘ sce
bet ween the bi waietirbmdics is deffectedi hen aiforce isapplied torthe weinplotherracineiof1te t he
organi c aci d OpreRffiAvdntlén HIDGE Qb MaferialNwhitl ddfleét Sbors GERAIEERon of a Deflective

A i ped d fri b d d h th [ f
the 0o O ki SRR AR bR kPSPt R B PR s Jabd WPl < ar o

i ncor por at ed i svitetiefor 6edisparsing dentifrice comgenenisfiomuwilapsivissnmpartmented dubiesint he

practi ceeof t hgnha@pedtetehrMH&IPrbttions HeacEHI MR tHe Prddfcedf? the present

phar macol ogi cal L%t.and physi ol ogi cally non-toxi c when used in the suggested
anount s. MVERlO/s) orants used in the practice of the present invention
i nclude both pignents and dyes Pigments used in the

practice of the preggmdmi "DéfativéeFbréd Gl A8 haEiA ahd itle app@HIBd claims means the

i nsol ubl e i norgani c_pignents such as titani um.di oxi de and chrqni.um qgxi de
greens, 25 %aﬁ?’??g‘?{g‘? PRIt LR et to geh%ﬁfi glafti'ccwegj'ieﬂfég RSO s
wat er i nkol ubl & iyeste By shansp adaptir fitted to a comphgssientabladichgs eminsran® or

al um num sal t sT&fildFF&&6n giM@&ir@,ﬂh@?dﬂd@HaﬁFit&iQd Ballly LRGynWaRIRIA the arcuate sectidhl

| ake, FD&C Bl ueftﬁfc 1sﬁk% WF %r%%[()) ﬁé%(% ake anq D&C # Yel |l ow 15 | ake. The
pi gments have & Parialcd wep 9'd it of A2 eI 88 BPU8. 1000 nicrons, preferably
250- 500 m crons, and are present at a concentration of 0.5 to 3 %

by weight. 30  The adapter installedl$tRthé BSor® REchint2 i §18 ilthahighGad ednsikldof pr esent
Lovent Lo are GaShEl MO Sinh L8Bltk | inch sanare piBs SHES G abGAERILLT ! o

conmpone and are genera ra I'ése )
certified undested wire Coyie BpwavRdITsananes restapgulas sectige S inghgs ydde add-Si ngest ed

drugs, inchek Righ UTthd\@lapteEis fifetCiRtoake JTWEST tREBstA® MadhsRAhdinfakd of
t et rai odof | uor ﬁosvgn%ilan&. toFch&‘fCa:c@%d deflec hYz?ul agé'\/w&kﬁeiﬁ te%ﬁ&gdi um salt of
4- p- sul f ophenylazo- )() su opahenyq -‘5‘-?1ydr oxypyrazole-3
25 The plastic web being tested is held in a specimen holder consisting of a stainless
steel base 0.125 inches in thickness having a slot 1 inch wide, 4 inches long and 2 inches
high. A lower mount for this base, one inch in length, mounts the base to the work
platform of the Instron® Machine. A specimen brace fits into the base to hold the plastic
web in the base, the brace consisting of a channel 4 inches in length, 0.975 inches wide
30 and 2 inches high having a wall thickness of 0.625 inches. The specimen brace holds the
web in the base in an inverted U shape.

When making a measurement of Deflective Force, six plastic web specimens cut in
.the machine direction and six plastic web specimens cut in the cross direction, each
35 specimen being 4 inches X 4 inches, are tested, Each specimen being tested is placed in
the specimen holder and held in place by the brace so that it forms an inverted U shape.
No specimen sample is reused. The specimen holder with the sample is placed in the
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carboxylic .acid), FD&C Yellow No. 6 (sodiumsalt of

p- sul f ophenyl azo- B- napht ol - 6- nonosul fonate), FD&C Green No. 3
(disodiumsalt of 4-([4-(Nethyl-p- :

10 sul f obenzyl am no) - phenyl ] - (4-

hydr oxy- 2- sul f¥aPUsMAenyl ) - net hyl ene)-[1 - (N-et hyl - N-p- PCT/USH7/08622

sul fobenzyl)-[err] -3, 5-cycl ohexadi eni m ne], FD&C Blue No. 1 (disodiumsalt
of di benzyl di et hyl - di am not ri phenyl carbi nol trisulfonic acid
anhydrite), FD&C Bl ue No. 2(sodium salt of disulfonic acid of

i ndi gotin) and rnsttou®dachine amithe adapteaioversd tpustpbeei tbaspecimdn and then 1anzed
concentration ofy {hQ?at%Plzfuﬂéhe.& &‘? nﬁﬂlﬁé toa%ﬁﬂ&‘itv&e\é %eﬂ'e%ﬁéﬂ 3ol 3'3 ihdhEs. PIHE B8 in

invention is t entifric I n an anount
from about O. 000’8“’&5’@#‘&%‘&{”%‘5" %ﬁ’o‘ﬁfh’szma"“er Is recorde @ ffeﬁﬂ}“’\/é’?jht .

It is-preferred that the colorant included in one of the dentifrice
conponentsshe a 10  Tpe ;twlPéug'&i?e@imﬁuﬁ‘ahfréﬁ vﬂncﬂ[tﬁéﬂohy @H&véi@%nﬁ%@&é’:@& may be

di stributed throughout dent | nponent
be a dye and thémgee*’%swfa EP fmra%f%fwf S%E%volxeﬁw (hethirysach tnghg nsity)

i ncluded in the dolypipyleentthylereqad propyleareenpolymers and polyethylene terephthafiny, Higi t abl e
flavoring or Swegleni0g kel rhé%i ha@é’lﬂ?.inﬁ& sQ@ct&%WhQééﬁxda ,,aﬁmnpr n‘?d?en?i‘ sudivas

suitable flavoring constituents are ring
spear ni nt, peppétiient vinyl alcohol. wlongy mw %"é‘HCh gr&egafaﬂa‘gwhe&bswen ol

eucal ypt ugp nar jpotyathyler orpalypropyléneron nopoamkrscthaerg"e The gas barrier mat'eﬂﬁis pretdny |
salicylate. Suit,
ﬂtpllogsl i@@ﬁ:ﬁﬂ%@%@&*m@%{%w%ﬁgl tQvfich én %,%s ke gl v

sorbitol, sodiumc um sacc arl
flavor and emea‘eéb&?é&'b‘ﬁ? Hl@S“&Q@FP{'ésﬁﬁ‘;‘f’"r&?@@%’ﬁ%frw&?}wﬁf| se from0.01%to
5% or nore of the preparations. 20 Various other materials

may Dbe incorporated irpl Qukilim ﬂﬂxteht cBhtﬁnﬁ r%‘?'iﬂ%%'?%&k?nvgiﬁnomhssconapsnble Quper

invention. Non-limtijing exa I ncl reservatives, silicones
and chl or dphyl | sidewalls and dmebwblsmagon Wfiinﬁa*tstcewﬁla?f infg & pjusaligy fjfompartments
chl or ohexi dene, wietebgtrauedsidivalieofithe atipansensiah collapsed to ejectamdéral cl osan,

desensitizing a ate and 25
%%&s@é%’rc@%ﬁﬂ@& R SR Ui, %’ieedefgtﬁﬂfeg&%xﬁéﬁége o?r} thé

m xt ures ther eof ese ts, are |nc%r por at gﬁ $0| ce,
conponents in individual CO"APﬁB{!Pﬁ't‘%WmF“EH“’dBa [fertidign serapenfating {pr i elormation of £ ect
t he properties ahdogdravaiicofthe mibe @hereby the compresd%ﬁoroedappﬁmioahieamsﬂﬂmt ed and

used in prgper pAleonfGRARTS BB tnirBE RAT tht EdHeMer h¥RGuatized.
IN THE DRAWIN

Referring to the accompanying drawing in which corresponding and like parts are
25 designated throughout the several views by the same reference characters.

Fig. 1 is a side elevation of one embodiment of the multicompartment container, a
collapsible tube, used in the practice of the present invention.

30 Figure 2 is a vertical longitudinal sectional view taken along line 2-2 of Figure 1 of
the multicompartmented tube.

Figure 3 is a transverse sectional view, along line 2-2 of Figure 2 with the tube in
uncollapsed condition.

Figure 4 is a view of the tube section shown in Fig. 3 in a collapsed condition.
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of dentifri.ce conponent involved. 30 To prepare the

I ndi vi dual dentifrice conponents of the present invention, the

hunectants e.g. glycerin, polyethylene glycol ingredients and sweetener are
di spersed in a conventional m xer until the m xture becones a
honobgeneous gwbopkage. I nto the gel phase are adgegudovassid uori de
salt or dical cium phosphate abrasive. These ingredients are m xed
until a honmogeneous phase is obtained. Thereafter the thickener, flavor and
35 surfactant ingredients are added and the ingredients m xed at high

speed under vacuum ¢f Fxgure ] there s uﬁ:@@dﬂ&d @Hul&%ﬂﬂnmcd 'EEE‘@UJeﬁ@FbIrEt@ﬂﬁg agoduct
Is a homgeneou@ﬂ?aﬁm sol t.rudab

The Di spensi ng y FFéFeEa“"g dentifrice components whighcoptaip é‘?af"é‘fe "FEF %lT@ﬁt‘{k’ﬁe
body si de wal | shown inffégsn2H4tinchaapatuboianboly 10 ovkichiisshown With a circidee dection bihe

practice of the: .RAROL adofePHich Oty LABRNBGROHLAN th2a fod I XIth, ofuighe | ent

pl astic mat.er | al ece en a ce s appl
the web. Pn t héh?}r'%ﬁ?’?qyé@“??@bf%‘éompress‘ e or col Psébal% 1§ opmeriesdnd 2 idgalh 12 Web
mat eri al s whi cHooefiIfeoat a tegilient plhmcapmnabhztlcambe(ﬁeﬂectdmiylMb¢tmeForce of about

Force of about 4lg{} atbQu@b@iaHun&Q hQ:QMPQ’ére%Qth&d dn@%ﬁ@ﬁ@oﬁ?ﬁé’@od?‘?@& stund to

be particularly sul.t codi spensi ng dentifrice conponents
from col I apsi bl%h“émp?%ﬁngaz fSlPrBE%aWdHS E’G‘“ged W’“b*b’f?é'f a?ﬁ‘hfﬂuélﬂé{f“é'i?#ned
proportions in @mpomeﬂalwﬁxe\mmﬂtombmemd‘enﬁﬁnce:;reﬂls&}iatge@t}ea!glh'faperatures 23 and

i nventiong 23 The nleck 22ais npero;li-&% vﬁ}g{e{mg;g%fd\e%ﬁgtb\égceﬁui G&suré3p ?%W%Leu n

and in the appe al ns ans orcer press d |n
pounds required to deflect a plastic web bent in the formof 15
i nverted U by a shaffaelthidtags of sidemiall €2Iwilltypgicailp bpinalsiange dof atidue 0 26l cdabast an

:j”St ron q Che 20'GAS 'hJ: ?gr&‘%ﬁ%& Bib YR Bthe #n%uf)rﬁ’ﬁ_fe‘%nxgﬂe%gofﬁ%%deﬁﬁl F‘?Stka' | ]}’
G 0 O e GRS W8S b5 o i ks e rate o

15
In the embodiment illustrated, the interior of the body 10 is segmented

longitudinally into two compartments 14 and 16 by means of a membrane or partition 18.
The partition 18 is flaccid and laterally moveable. Depending upon the construction of the
body 10, the partition 18 may be integrally formed with walls of the body 10 as a uniform

20 part of the body 10. Alternatively, the partition 18 may be a separately formed member
appropriately retained within the contatner body. In particular, when the body 10 and
partition 18 are fabricated from a thermoplastic material such as polyethylene, heat or
adhesive sealing may be used to join the two halves of the body 10 together with the
partition 18 joined to the peripheral margins of the sidewall 12. The peripheral edges of

25 the partition 18 are held permanently maintained to the internal surface sidewall 12 by a
suitable thermal fusion bond or adhesive bond.

In Figure 2, the partition 18 is shown longitudinally in a corrugated or pleated
configuration so that as the outer walls of the tube are compressed or deformed, the
30 partition 18 will be caused to move laterally.

In Fig, 3, the partition 18 is shown in its original, resting position prior to the
compression of the container sidewalls 12 and Fig. 4 shows partition 18 displaced laterally
.o a position shown in phantom lines when the collapsible container sidewalls 12 are
33 compressed to codispense the individual dentifrice components from compartments 14
and 16,
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The adapter. installed on the Instron Machine is 5.5 inches high and
consists of a 20 0.25 inch thick stainless steel block, 1 inch square,
with a 0.125 inch dianmeter stainless steel wire curving
downwardly to an open rectangul ar section 5 inches wide and 2.5

i nches high. TWO%#dfter is fitted into the jaws of the | nsRGHYSRBEH ne and

I s noved downwardly to contact and deflect the surface web being
t est ed. 25 The plastic web being tested is held in a
speci nen hol der consisting of a stainless steel base 0.125 inches

in thickness havi ng &hebatitidn 18ns bomprige of4 verydlegible o fipcad thegnoptastieim
high. A | ower n'()d-l'eﬁénay %h%bﬂa& nﬁﬁs?@é &ﬁyléﬁggpk/g rlp I:Br mmyhtl%ﬁa@m%ﬁﬁ\ to

t he work f or m of speci nmen its
into the base t %9 H"FTHéVebea‘iéfldl‘”éc between opposg Pq wﬂw}?éc d@évprqug @F’é?&e

consi sting of a THepamiebn 48 hasahhiskness shisstegtidlly 163s habthanafhiesplasticimatdal from  and 2

ih gf g g S ¢ E ieg i havi \quchEthé[\%h éwa‘il? F}f }ﬁ'g ?o?ﬁle@;nd%gﬁe%gl\) 'hgfpﬁﬁkpel{:&‘ FRES HITEB 00aG6

Wien raking a meaid preésehhy abopt P ta@bquyB 1 a¥ke, six plastic web specinens
cut in t he machine direction and six plastic web specinens cut in

the cross direction, gﬁ&tcﬁrﬁm ofthedﬁﬂg(ﬂ) Fﬁgh@@ {l}gsul%aﬂlé]&m{?@r%iﬁ% ’rﬂ&ﬁb‘?&m are

tested. Each speC| men beln Cl men
hol der and hel d 9fihediogdy &0 wcaé%é’ym-%@g gbsqvm;m.tqsefhérrw%h faﬁwpliwéffte&adnl%hape

No speci me sanmieingiadhesioelg etherifatty sonaed mgahdmhdwrthmtehaammt@anﬁl e is placed
in the

I nstron Machine and the adapter |owered to just above the s pe_C| nen and then
| ower ed at Thpeomnartmenss 14 gnd Yo dhe cntaingr bedy &0 e fillidfwith theydepiifiice
defl ection of O.cdmpbidtsasthe Thal indinecheldte the end 20 of thqdsDdNAS istsenicdiafel @@t t he web

blastic shaet et ReRERs BRSRE sl B lo? oyl Yin iversecng filed through the, ¢
be I35 madwtem eaﬁyTaqﬂen'afﬁ%compasqﬂrchonﬁm@g.dﬁfer%@wna% ingAigRst Wl ene
(both | ow and hiexhibid diffetehtyflow characteristics Whényqdoaipydssivicforce ishipplirt € B didpralpy| ene

copol yners and pﬂ & fup Xén%ﬂ'ﬁ E&fn;r?oﬁgﬁtp?sl tﬁ%xﬁ]ow cp/%r the 1nter|o[)s1de\aml @é&aic?s e%pcﬁﬂ%{er

mat erial may haveé'a T anm na ure er el such
as different, i.e., greater or lesser resistance to ﬂow when compared to the other. To

compensate for this difference in flow in response to the compressive force applied, the

20 dentifrice components are formulated to account for this difference so that the
compressive force required to cause both components to flow is substaatially equivalent,
the Compressive Force required typically being in the range of about 0.5 to about 20 1bs
and preferably about 1 to about 10 Ibs. When a compressive force in this range is applied
to the container sidewalls 10, as by squeezing the container sidewalls, the individual

25 dentifrice components are caused to simultaneously flow. The partition 18 will move
laterally from its fixed position in response to any pressure differential existing in the tube
interior whereby the differences in compressive force are equalized. In the event that the
difference in Compressive Force required to extrude the individual components is in
excess of 20% and cannot be compensated for dentifrice formulation modification, the

30 difference in compressive force required for extrusion may be adjusted by modification of
the geometry of the aperture 23, 23a through which the individual components are
extruded.

After the multicompartmented container has been filled, partition 18 1s, as shown

35 in Figs. 2 and 3, substantially collapsed so that it can be displaced in either direction by a
pressure differential across it. In Fig. 4, the partition 18 is shown as shifting laterally to
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et hyl ene vinyl al cohol, nylon or polyvinylidene chloride is sandw ched
bet ween | ayers of 10 pol yet hyl ene or pol ypropyl ene or copol yners

t hereof The gas barrier materials prevent the loss of certain

i ngredients of the dentifrice conponents which enter the gas phase and
perneat e t hr owghtda@ pl astic materials of non-gas barrier BCTUSStASSES.

The mul ti conpartnment contai ner of the present invention has coll apsible
outer 15 sidewal I s and a noveabl e .partition dividing the container
into a plurality of compartments whereby the outer sidewalls of

the conpart nentige ﬁ%h@ inGredpoRfeS6 @ cbifipredsive bisplhdadhBht o the left side of the QMBI Ve
force applied t,o?a% outer wal l.s, .tGe dentfl gl’l ce .conponents fromthe

i ndi vi dual conpa ghevﬁomre?ﬂ‘éeq‘ﬁ? EHIPEO er?ﬂpf’?'@r?'d&?jagensati ng for the
def ormati on of the outer walls of the tube whereby the

conpressive forces aRpie @fhpbenishfe dxitideditltéd netR 22a throug® Herlifel 68 259FRANENt s
for extrugion there!gf ftrl%m Bh o.n%.a,l nﬁr are equal i zed. . I N THE
DRAW NG~ corpartments [4'5nd b P ¥gua] SorpRpRenty. COBKRT RGP AP #5iaglF- hendedh whi ch
correspondi ng aftrdam pkmatgrial t ThesingloGream is cogespiegimt easy ttd disgwolitccutaey wever al -

views by the saifBnifedk@f888a WMthACIhE bake of toothpaste components can bd sj\éitly Andie§sila si de
el evati on of one e e nulti cosgpart ment container, a -

odi pent of th ] .
col l apsibl e t ut?@?hﬁgté&? tF%"at"ﬁév Wb p doothhrush inprppasiions predptgemipgdsp providg g
Figure 2 is a wvgtimbwaherdpouty delivkinnef theeedtedingrkdiantemhenahectonpbounglaydrage 2- 2 of

Figure 1 pf mixed by brushiA§ tHilibeil GUMMR LENE BiGd inttr@&'al cfviy‘ . .
Figure 3 is a transverse Sectional view, along line 2-2 of Figure 2 with
the tube in uncol | apsed condition. 35 Figure 4
is a view of the tulbromeatipheantgine\if may bEisgueezdd imermiteolly @mpkspehse amali t i on.

13 portions of the components of a two component dentifrice housed in compartments 14

and 16. When such containers are grasped by a variety of users having individual grips,

15 such squeezing can develop greater pressure on one component than the other. When this
occurs, the pressure differential across partition 18 displaces partition 18 until the
pressures equalize. Thus, partition 18 is a pressure responsive displaceable wall for
equalizing component pressures whereby a relatively constant proportion of a co-
dispensed product components is achieved, as both dentifrice components are formulated

20 to be extrudable by the same compressive force, their relative extrusion rates will be
equalized by the moveable partition 18,

The diameter of the emerging single stream may be regulated according to
packaging specifications by adjusting the diameter of apertures 23 and 23a . Generally the
25 stream is in the form of a cylindrical ribbon having a diameter of about 0.3 to about 2.0
cm. If different colorants are included in the individual dentifrice components, the
multilayer dentifrice component stream emerges from the neck outlet passage as an
attractive striped toothpaste.

30 The following example illustrates but does not limit the invention. Unless
otherwise indicated, all percentages are by weight and all temperatures are in °C.

Example

35 A series of 40 mm diameter dual compartmented tubes having a body length of
158 mm was formed from a laminated sheet having the structure PE/EVOH/PE wherein
PE is polyethylene and EVOH is an ethylene/vinyl alcohol copolymer, the sheet having a
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In Figure 1 there is illustrated a nulticonpartnented tube useful for
storing and physi cal |y segregating dentifrice conponents which
contain reactive ingredients. The tube shown in Figs. 2-4

i ncludes a tubul ar body 10 which is shown with a circul ar section but

it coul d have Wht4ps2 shape for exanple, oval. The tube hadCAUBHEH6220 which

is of atype 5 that is easily squeezable, conpressible or

col |l apsible and is conprised of a sidewall 12 formed froma
resilient plastic material that can be deflected by Deflective Force of
about thidkness o808 mtm. 3Wherptesterd] 8 Defiechies BorctbafT1dfr lbs wasgequinee th de@ee end

_20 of t,he bOd)/ R sht SERALEMined using tPlc WH@M&%e%%&M%e%ﬂ tl?czprémidtgpen and
is provided with a ne[\ck 22@ t hroug Ich the conponents of the
mul ti conponent AENPPHY PSe%sfe di scharged through aperatures 23 and 10

23a. The neck 22a is provided with engagi ng neans to accept a closure cap

(not showny . he tube Wﬁge%%éﬁg%é%r@it&Mﬂ§ Et%o%o%@%ntsﬂ&n' aél\grb)%imétél Ically

be in the range of about 0 o ) ) e red
embodi ment of t AElpTXeBiMe tyAncapsRf apieated partitioniimdprmed frgm pefvethylone, Baving a
about 0.25 to aliickhesS 0BG 12mim whitthdefikan@Sipon e application of a Deflective Fdree ¢fl0e€077

enbodi nent illugfirated, the interior of the body 10 is segnented
longitudinally into two conpartnents 14 and 16 by neans of a nenbrane or
partition 18. The partition 18 is flaccid and laterally noveabl e.

Dependi ngiupon t he cOifesdotrparthents afftheldual compartmented thtesl werkGilled With pantifrick i on 18

may be integral i f tF . I.form 20 .
part of the bod%é{’i%"?'%‘ﬁf?ee%%‘,? ‘Ij \Y/%Hyz,séét%h%&gcg’r"ﬁ ?'gélé%#q&@%engefﬁﬁietgg lj;';é'palrc %f‘el y
f ormed menber  Which containedihe iggrediggtilisiedipfahlebd wit hi n the contai ner body.
In particular, when the body 10 and partition 18 are fabricated
froma thernopl asti - eri-al :

) sebdinits oPthE Ry@&enﬁfe}’ctx g\%rkﬁ.??gﬁegwhéﬁ%%ugéq&g (ir/o.okgelg oget her

adhesi ve seal i ng may. be used to Join t es of t

with the I nits gy Brpgiefield® #‘éTPré‘iﬂowerr%épleﬂéer4faﬁemawefﬁawjiaﬁ%a"bf t he
sidewal | 12. Thequypelenpderddcosisi@€congiondd 2 being 11% &espthsd ¢dmponeni 8. are hel d
permanently maintained to the internal surface sidewall 12 by a

sui tabl e thermal fusion bond or adhesive bond. In
Figure 2, the partition 18 is shown | ongF&BEEdS| |y in a corrugated or
pl eat ed configuration so that as the outer walls of the tube are
conpressed or deforned, tlhe 30 par Bt A8 W Il be caused to nove
|atera||y. - I.:IU rom e Palt;l.. Gt shown inits
original, resting positidn pri omgtdent he Component L of the
container sidewalls 12 and Fig. 4 shows paftitiypp 18 digpaced laterally
to a position shown in phHantom|ines when fhe coll agsi bl e contai ner
sidewal I s 12 are 35 SoHPp-eSsea—+o—codi §‘,’:‘%"r§§%ﬁ'ﬁk ual dentifrice
conmponent s from conpar t nesbsitol @0%) nd 1636 -

| Glycerine 10.00 22.0

Polyethylene glycol-600 3.00 —

Carrageenan gum 0.60 0.92

Avicel RC591-F 0.30 -

Tetrasodium pyrophosphaic 0.50 0.25

TiO2 0.30 -

Sodium saccharin 0.25 0.20

NaF 0.510 -

Dicaicium Phosphate - 48.76

- B ' Silica abragive 22.0 -

Silica thickener 2,50 -

Color 0.03 -

Flavor oil 0.95 0.89
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14 : The partition 18 is conprised of a very
flexible and flaccid thernoplastic film mat eri al such as | ow
density pol yet hyl ene or pol ypropyl ene or may be a |lam nate in which

a gas barrier |ayer is sandw ched between opposed pol yet hyl ene or

pol ypr opyl enewbayésas2 The partition 18 has a thi ckeee®7/08622
substantially less than that of the plastic material from 5 whi ch
the sidewalls 12 are fornmed and generally has a thickness of from0.005 to
0.20 nm and pref er ably about 0.075 to about 0.15 mMm

The bottom 20 of the bod x ?ve any puitaple ponitguraji on. The

bot t om of the %"5’5‘,"“1‘5 jsphiatee ot ooy e iffmi hgort¥gusezi ng toget her
with the walls of the bo@bcich@cdMarier bei nq theS| vel Y Q. t her mal | y bonded
together and to the intefpal. e 18. The
conpartments 14 and 16 o ﬂ%ﬁg?&hﬁmﬂﬁf body Lﬁ aref+ted—with the
dentifrice conponents in the usual manner before the end 20 of

the body 10 is seal &te Compressiie®orce, as determin€ibyliiy gi6dedins fbﬁ/ﬁuélﬁl@gcr‘{ﬂea hoa
sealing cap (n nd f|

bot t om end. Tthads% nt8 i Qnent’éh%gdhg%éérﬁrgcg?n assHlsﬁa"gﬂyfeﬂ‘é’V ‘{’]agé ?‘lve

i ngredi ents wi |Gompressive Force @mmes ite exifufle eqraganertt|! G\ﬁD@lﬁﬁmm was B4%dss haen a

conpr essi e f0rceelpm&nemm“}iee@ntpaes'snhel:&béie&ﬁ;krled to extrude compdrentsdSnd PG
dentifrice corrqp&ggitcg aa? ltet;'(g‘%fedflhq%lgﬁ?ﬁcl e interior sidewall surfaces

encount er ) eater or |esser resistance to flow
when conpared to the ot her . conpensate for this difference in

flowin res ponsfe toFbﬂ’m:rpmaqlffesmpatSmf 0E pocedupd éf@hiamahgle%s repeaﬁed ex@!ﬁﬁ'hl frice
conponents are ted, erence so t t he
conpressi ve for cg&épg‘!"}% dpt ?’ 8&%9&%’"cgﬁesé’c')’at%%f\&eoﬁ'fpg"?"&ﬁf VVSW‘legarrh
substanti'8l Iy é@ﬂi?‘i?%‘l‘séﬁtwmpo"e"ts I'and 29&@%@7@@@1&@6 Bownd their eigoisitieslare

typi cal |y bei ngedonded veTabrsWoelof,. about 0.5 to about 20 |bs and
preferably about 1 to about 10 Ibs. Wen a conpressive force in this range
is applied to the container sidewalls 10, as by squeezing the

contai ner si dewal | s Th Remprasive Fates reapised for extrusignpithe infividual spmpsments of ar e
caused to si nulDentifioeiBlwerd hawithiif30¥saureadhi otiter, h@mu bémpva¥s 2 of Dentifrice B

lateral | ysfr OmrEch?reé hé@ﬁtpﬁ?sﬂet%% wh%h%fa% SlgwérC}{)ﬂ'\rm%[%ff ?c? gntq Hgrential

existing inth erences in
conpr essi ve f orlcPPATSEVRERIER ’ei‘éﬂ’d fqrr?xmh%)@fé*mwmnments [pEDentifrice B are regpfdedr ence
i n Conpr essi ve irdaidelll wdpw.r ed t o extrude the individual conponents is in
excess of 20% and cannot be conpensated for dentifrice fornulation
nodi fi cation, the ., _ ) "
The viscosity of component 2 of comparative Dentifrice B was substantially
20 equivalent to that of component 1. component 2 having a viscosity that was 12% lower

than that of component 1.

TABLE 11
Dentifrice B

Ingredient Component | Component 2

Wt. % WL %
NaF -- 0.486
Saccharin 0.20 0.20
Sorbitol - 38.524
Glvcerin 22,00 25.00
Polyethyiene glycol 600 - 3.00
Dicalcium phosphate 48.76 -
Silica Abrasive -- 18.0

18



30 s difference in conpressive force required for extrusion may be

adj usted by nodification of the geonetry of the aperture 23, 23a
t hrough whi ch the individual conponents are ext ruded.

After the nulticonpartnmented container has been filled, partition 18 is, as
shown 35 W‘h"lr'}-'})‘&&. 2 and 3, substantially collapsed soPCRHSY862Ran be
di splaced in either direction by a pressure differential across
it. In Fig. 4, the partition 18 is shown as shifting laterally to

15 the right in response to a conpressive

di spl acenent of the left ngﬁmqﬁm&mﬁ tube which is ssgreater than
the conpressive displ acenefit_of tne oppositg Srdewart.
As the conponents are extr (B88 out—of —neck-22a -t BBdugh lanert¥fes 23, 23a
from 5 conpart ment s | §sbivanernlsGifact he i ndi vi dgal cdnponenbs converge to
formada single, banded Tiog streamof ndterial. The single streamis
conveni ent and easy to direet=wth—acetracyjupon— a—+Hrted
surface area, which in the|Capemedyitdiabspastie codPbnents cag be peatly and
easily applied opget he narrow wi dth ofs,a togthbrush in
proportions predeterm ned O provide optl mum [t ner apeuttc| delivery
of the reacted ingredients di 10 10 i1 xed by
brushing the teeth or othelvidesat drookficB8Eng | N t hessor al clavi tss.
In operation, container 10 may be squeezed intermttently to di spense snal
portions of the conponents of a two conponent dentifrice housed in
conpartnents 14 and 16. Wen such containers are grasped by a
vari ety of users having individual grips, 15 such squeezi ng can
devel op greater pressure on one conponent than the other. Wen this

occurs, the pressure differential across partition 18 displaces partition

18 until the pressures equalize. Thus, partition 18 is a pressure
responsi ve di spl aceable wall for equal i zi ng conmponent pressures
whereby a relatively constant proportion of a co- di spensed

product conponents is achieved, as both dentifrice conponents are
formul at ed

19



20 . to,be extrudable by the sane conpressive force, their relative

extrusion rates wll be equal i zed by the noveable partition 18.

The di anmeter of the energing single stream nay be regul ated according to

packagi ng specifications by adjusting the dianeter of apertures 23 and 23a
General | y tvwesidsss2 streamis in the formof a cylindrrcarssrssizon

havi ng a di aneter of about 0.3 to about 2.0 cm If different

colorants are included in the individual .dentifrice components, the

mul tilayer dentifrice conponent stream energes fromthe neck outl et passage

as an attractive striped toothpaste. 30 The

follow ng exanple illustrates but does ki it the invention. Unless

ot herwi se indicated, all percentages arM ght and all tenperatures are

inf[err]C Exanpl e 35 A series of 40 mm

di anet er dual conpartnentefl tubes having a body | ength of 158 nm

was fornmed froma | am natefl sheet havi ngCéihgressive Borceir e PE/ EVOH PH wher ei n

PE i s polyethyl ene and EVOH i s an et hRkequiired for Byxirusidnqtbepl copol yney, the

sheet having a 16

t hi ckness of 0.3 nm When tested, a Deflective Forcefof 1.6 I'bs was

required to defl ect t he sheet as Deitifiiseined| usDagifiided | nsStron

Machi ne in accordance withjthe procedure previ ously descyi bed.

5 The tube wagCemppesitled | pngi 13488 pal lylint d-$wo conpart ments

of approxi mately 5im | ar volung by neans of}a pleated paytition

filmformed from pol yet hyl 2 259 thickne®9gf g 10 nm whi ch

defl ected upon the application of a Deflective Force of 0.077

5 Components 1 and 2 of Dentifrice A were determined to dispense substantially

equally form the multicompartment tubes in which they were housed whereas components
1 and 2 of Dentifrice B did not, although in both Dentifrices the viscosities of the

individual components were substantially equivalent.

20



| bs. .10 . The conpartnents of the dual conpartnented tubes
were filled with dentifrice conponents designated 1 and 2 of a

mul ti conponent dentifrice designated "Dentifrice A" vvhi ch
contained the ingredients listed in Table I.

vi scositi es o"@FM642p dentifrice conponents when rreasuredPFHUWGW? ield 15
Units using a Brookfield RVT Visconeter-E spindle at 5 rpns were

substantial ly equi val ent, the viscosity of conmponent 2 being 17%
| ess than conponent 1.

TABLE | —Dentifrice A

I ngr edi ent Conponent 1 Conponent 2 T -
W W. % . This Sheet Has -

Silica Formula Dical Fornula CLAIMS S heetHasB

36.36" - d ycerine ’

10. 00 5 298 is claimed is: Pol yet hyl ene

3.00 Carrageenan gum 0. 60

0.92 Avi cel RC591-F 0. 30

- . A methodTfet tha sioailtamoysytoextiusisp adoetrolled equal ropditions of
0. 25

reactive mgredtents %on CFT heln at leafs_I two denufrlce components stored an. ygigally
- I um saccnari n
0. 20 segregated in a multicompg{tmented dispenser body having collapsible body sideyyallsqan
-- 10 outlet, and partition nishisadnternally drlidisgthe inerior volume of the body into a
?_8 76 plurality of separated %cwa?é Ldnﬁﬁp@%ﬁél‘;e\/&met provided with a dlschar%eza%elcl?ure
Col or in communication with the sepaat¢epmpartments, the partition being formed ofl:q plasHs o |
0.95 m&te@®having a thickness less than that of the body sidewalls and being moveable to 17

compensate for difference in extrusion flow rates of the components upon compression of

15 the sidewalls, the method comprising filling the separate compartments with the individual
dentifrice components, the components being formulated to be extrudable from the
aperture at substantially equivalent Compressive Forces as hereinbefore defined, the body
sidewalls being formed of a plastic material which deforms upon the application of a
Deflective Force as hereinbefore defined of about 1.0 or more pounds and then

20 compressing the sidewalls of the body to extrude from the aperture a single banded
multilayer stream of the components containing the reactive ingredients at ratios
predetermined to provide optimum levels of the reacted ingredients when the extruded
components are mixed in the oral cavity.

25 2. The method of claim 1 wherein the Compressive Force causing initiation of the

dentifrice component extrusion is within +20% of each other.

3. The method of claim 1 wherein the dentifrice components are formulated to be
extrudible at a Compressive Force of about 0.5 to about 20 pounds.

30
4. The method of claim 1 wherein the dentifrice components are formulated to be
extrudible at a Compressive Force of about 1 to about 10 pounds.
. 5. The method of claim 1 wherein the plastic material from which the body
35 sidewalls are formed is deformed by a Deflective Force of about 1 to about 3 pounds.
v‘ !“N
21 T HAS Bj
EET
THIS SR{A’\ ACED__
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Sodi um | aur,y] sulfate 1.20 1.20

Dei oni zed wat er Q@S QS.

Viscosity, Brookfield Units 42 36 The
Conpr essive Force, as determ nedmySII?aﬂage%gH%g previ ously described, to
cause conponewiordsssnd 2 of Denti fl NN § gwost ant i al | yrerusovedsent , t hat
I's, the Conpr essi ve Forcémmmmgﬂmguextrude conponent | of
Dentifrice A was 2.4% | ess than. ent: 2. The Conpressive

Forces required to extrude conponents | and 2 of ; Dentifrice A are
recorded in Table Il 1eliNod of claim | wherein the sidewalT®havB ¥ HIRARES oPEboGOITERI SON
the procedure of the Exanple was repeated except a conparative

mul ti conponent et Pce desi ghat ed " Conponent B" was used. The 10
i ngredi ents of conponents | and 2 of conparative Dentifrice B and their
viscosities are 7. The n%ﬁn?@[)ﬂﬁgm'lr\vh-gm t‘?l? H i%!iQX\%ﬂected%yaDet]ectivc Force 1h€
Conpr essi ve Forciereqw re or extrusion of the Indlvidudl conmponents of
Dentifricé B weéeshen{ehsi n +20% of each other, nanely conponent 2 of
Dentifrice B 15 required a Conpressive Force which was 45% | ower than
that of component g Fh€metnod of ciyim FVAREEDHE YA 1iEa WalHtickRdds bedbofddgss on
of the conponents_of Dentifrice B are recorded In Table I'll bel ow.
The viscosity df 2B IGNBM 2 of conparative Dentifrice B was substantially
20 equi valent to that of conponent 1, conponent 2 having a viscosity
t hat was ,42% | ower : . : : :

9. holl BAGaim33kheftin 0 PRARGNE pitated and 1
TABLE || 13) The metho : al .e in QHBR.. pleated an ismov[%aebn%llnfri ce B
| ngr edi ent response toacompress&%m{aeq to the bo%ﬁcbedkﬁ%t 2

W. % W. % =
b_ 20 09 188 % he method of claim | wherein a dentifrice csogﬁgﬁgf,[}:g?(fnmhs a thickener
38. 524 which imparts elastic structure t@t%mpﬁnem. 22 00
22%5680 15 Pol yet hyl ene gl ycol 600 --

11. The method of claim 10 wherein the thickener is a cellulose gel.
12. The method of claim 10 wherein the thickener is a carrageenan gum.

20 13. The method of claim | wherein the reactive ingredients contained in the
dentifrice components are a calcium containing abrasive and a fluoride releasable salt.

14, The method of claim 13 wherein the fluoride releasable salt is NaF .
28 15. The method of claim 13 wherein the calcium abrasive is a calcium phosphate.

16. The method of claim | wherein the reactive ingredients contained in the
dentifrice components are an alkali metal bicarbonate polishing agent and an organic acid.

30 17. The method of claim 16 wherein the alkali metal bicarbonate is sodium

bicarbonate.
18. The method of claim 16 wherein the organic acid is citric acid.

35 19. The method of claim 1 wherein the reactive ingredients contained in the

dentifrice components are an alkali metal bicarbonate and a peroxide compound.

22
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Di cal ci um phosphat e 48. 76 --

Silica Abrasive
18

FI avor
sul fate

0.

25

Wat er

10

15

20

25

20. The method of claim 19 wherein the peroxide compound is hydrogen peroxide

or calcium peroxide.

21. The method of claim 1 wherein the reactive ingredients contained in the
dentifrice components are a calcium containing abrasive and potassium nitrate.

22. The method of claim 21 wherein the reactive ingredients contained in the
dentifrice components are a calcium containing abrasive and a polycarboxylated polymer.

23. The method of claim 1 wherein the reactive ingredients contained in the
dentifrice components are a peroxide compound and sodium tripolyphosphate.

24. The method of claim 1 wherein the reactive ingredients contained in the
dentifrice components are a peroxide compound and a flavor compound.

25. The method of claim 1 wherein the reactive ingredients contained in the
dentifrice components are a peroxide compound and a vitamin.

26. The method of claim 1 wherein the reactive ingredients are contained in the
dentifrice components are a peroxide compound and an antibacterial agent.

27. The method of claim 1 wherein the reactive ingredients contained in the

dentifrice components are a cationic compound and an anionic compound.

This Sheet Has Been Replaced

MR

R

IO )

23

18.0
Silica Thickener 5.50
0. 89 0.89 Sodium | auryl
WO 97146462 1. 20 1.20 TiCp PCT/US97/08622
-- Carboxynet hyl cellul ose 1.00
25. 75 Tctrasodi um pyrophosphat e
-- Viscosity, Brookfield Units 65 58
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What is claimed is:

1. A method for the simultaneous coextrusion in controlled equal proportions of reactive

ingredients contained in at lsast two dentiftice components stored and physically
© segregated in a multicompartmented dispenser body having collapsible body sidewalls, an

outlet, and partition means internally dividing the intericr volume of the body into 2
plurality of separated storage compartments, the outlet provided with a discharge aperture
in communication with the separate compartments, the partition being formed of a plastic
material having a thickness less than that of the body sidewalls and being moveable 10
compensate for differences in extrusion flow rates of the components upon compression of
the sidewalls, the method comprising filling the separate compartments with the individual
dentiffice components, the components being formulated to be exturudable from the
aperture at substantially equivalent Compressive Forces wherein Compressive Force is
measured as the force in pounds required to extrude 1to 2 grams of a dentifrice
component housed in a stainless steel container a distance of 5 millimeters through an
aperture opening of 3.8mm diameter at a temperature of 23°C at a fixed rate of 150
millimeters/minute (mm/min), the body sidewalls being formed of a plastic material which
deforms upon the application of a Deflective Force of about 1.0 or more pounds,
Deflective Force being the maximum force, expressed in pounds, required to deflect a
plastic web bent in the form of an inverted U by a shaped adapter fitted to a compression
table, the force being applied axially downward on the arcuate section of the U-shaped
web at a rate of 12 inches per minute, and then compressing the sidewalls of the bedy to
extrude from the aperture a single banded multilayer stream of the components containing
the reactive ingredients at ratios predstermined to provide optimum levels of the reacted

ingredients when the extruded components are mixed in the oral cavity.

[\

. The method of claim | wherein the Compressive Force causing initiation of the dentiftice

component extrusion is within +20% of each other.

. The method of claim | wherein the dentifrice components are formulated to be extrudable

[¥%]

at a Compressive Force of about 0.5 to about 20 pounds.

ENDED SHEET
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TABLE 111 Conpr essi ve Force

Required for Extrusion (I|bs) Dentifrice A
Dentifrice B Conponent 1 2.53

5.5 Conmponent 2 2.59

10.0 5 Conponents 1 and 2 of Dentifrice A were determned to
di spense substantially equal ly f-83m the nulticonpartnent tubes in
whi ch they were housed whereas conponents | and 2 of Dentifrice B

did not, although in both Dentifrices the viscosities of the
i ndi vi dual conpensaks ifRlabn $uhekaRtid Rhfificestmpontedre formulated o be extrudable

at a Compressive Force of about | 1o about 10 pounds.

. The method of claim | wherein the plastic material from which the body sidewalls are
formed is deformed by & Deflective Force of about | tc about 3 pounds,

N

6. The method of claim | wherein the sidewalls have a thickness of about 0.25 10 about

1.2mm.

~3

. The method of claim 1 wherein the partition is deflected by a Deflective Force of less than
0.5 tbs.

8. The method of claim 1 wherein the partition has a wait thickness of about 0.005 to about
0.20mm. '

9. The method of claim 8 wherein the partition is pleated and is moveable in response to a
compressive force applied to the body sidewalls.

10. The method of claim 1 wherein a dentifrice component contains a thickener which imparts

elastic structure to the component.
{1. The method of claim 10 wherain the thickener is a cellulose gel.
12. The method of claim 10 wherein the thickener is a carrageenan gum.

13. The method of claim ] wherein the reactive ingredients contained in the dentifrice
components are a calcium containing abrasive and a Suoride releasable salt.

14. The method of claim 13 wherein the fluoride releasable salt is NaF.
15. The metiod of claim 13 wherein the calcium abrasive is a calcium phosphate.

16. The method of claim 1 wherein the reactive ingredients contained in the dentifrice
components are an alkali metal bicarbonate polishing agent and an organic acid.
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QJaﬁned i s: 1. A nmethod for the sinultaneous coextrusion in controlled
efual proportions of reactive ingredients contained in at |east two
dentifrice conponents stored and physically segregated in a

mul ti conpartnented di spenser body havi ng2deol | apsi bl e body sidewalls, an
outlet, and partition neans internally dividing the interior volune of the
body into a, pl ur al ijty.of .separated storage conpartnents, the outlet
provi ded wi th Bhesnebeheifeain e Mhered the alkall fegad RgtaPRas s &iduR PR bRe<separ at e
conpartments, the partition being fornmed of a plastic mat eri al having a

t hi ckness | egsthan that of .the bo sidewal |.s . ei ng noveable to
conpensat e ?ng%q'P%}g?cé?f&é‘g“i]%”gW‘P%‘ %arﬁv%w ¥ &frlgcgacgf t he conponents upon
conpr essi on of the sidewalls, the nmethod conprising filling the

separ at e COW?‘?EJ&}?&B& &ctatx}xgjt‘; Qv%e:'e[ﬁqhé/kg&gé' red'e%%ht&ﬁéociﬁ HRMRERENt s, the
conponents being Tormulated to be extru abre %ro,mt e aperture at
subst anti al | y ce@nPReatsait an@iHd retbhicasbqnsiead 2 ppreiide FOrRA¥R¢-essi ve Force i s
measured as the force-in sounds required to extrude 1 to 2 grans of a
dentifrice conppne housed in a staipless steel container a distance
of 15 i I 11 2t e T HRAGL AR 12 wrers aht 5 s EP g ect s R PP A SAE
tenperature ofpe@djderr]C at a fixed rate of 150 m net ers/ m nut e
(mimn), the body sidewalls being forned of a plastic material which

def orms upon the application of a Deflective Force of about 1.0 or nore
pounds, 2beThexmetiedofichie & Whedeinghe tsectivi ingradien’s spetanedan phealestificd n pounds,

required t0 debhBlent are 2 caRhi@PidnBurRbRRAE ahdpdiigiuhoi@el an inverted U by
a shaped adapter fitted to a conpression table, the force being applied

axially downward on the arcuate section of the U shaped web at a rate
of 12 i nche82. pEire mithad of claamd] wheran clenpacessingmpdiette canitasadah the deftifitdee body to

components are a calcium containing abrasive and a polycarboxylated polymer. |

23. The method of claim | wherein the reactive ingredients contained in the dentiftice
components are a peroxide compound and scdium tripolyphosphate.

24. The method of ciaim | wherein the reactive ingredients contained in the dentifrice
components are a peroxide compound and a flavor compound

25. The method of claim | wherein the reactive ingredients contained in the dentifrice
components are a peroxide compound and 2 vitamin.

26. The method of claim 1 wherein the reactive ingredients are contained in the dentifrice
tomponents are a peroxide compound and an antibacterial agent.

27. The method of claim 1 wherein the reactive ingredients contained in the dentifrice
components are a cationic compound and an anionic compound.
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extrude fromthe aperture a single-banded multil ayer st rra.m.ai__t-he--—-—;j—-v—-;---—g
conponent:s cont ai ni ng the reactive ingredients at rafi REPLACEUEYeSHERed
to provi de optinumlevels .of the reacted i ngredients mtheextTlded
components are mixed in the oral cavity. 2. The nethodof cf gi.my ng@er in
the Conpressive Force causing initiatilgh of the dentifrige} ¢¢onponent | :
extrusion is within [err]20% of each other. ' 3. The nethod.of claimt— '
wherein the dentiffice conponents are fornulated to be qugdel;@A—*& a’;
Conpr essive Force of about 0.5 to about 20 pounds. 4—The

met hod of claim1 wherein the dentifrice conponents are fornmulated to be
ext rudabl e at a Conpressive Force of about | to about 10 pounds. 5.
The nethod of claim1 wherein the plastic material from which the body
sidewal I s are formed is deforned by a Deflective Force of about 1 to
about 3 pounds. 6. The nethod of claim1l wherein the sidewalls have a

t hi ckness of about 0.25 to about 1.2 7. The nmethod of claim1l
wherein the partition is deflected1 a %I ective Force of less than

0.5 | bs. 8. The nmethod of claim1l wherein tﬂg partition has a wall

t hi ckness of about 0.005 to abgut 9. The method of claim3$8
wherein the partition is pleated | A= oveabl (232in response'to a




Al

conpressive force applied to the body sidewalls. 10 The method of claim
1 wherein a dentifrice conponent contains a thickener which inparts
elasticstructure to the conponent. ~ 11. The nethod of claim 10 wherein
the thickener is a celluleose gel. 12. The method of claim 10 wherein the
t hi ckener is a carrageenan gum 13. TW@Qnethod of claim1l wherein the
reactive ingredients contained in the dentifri'ce conponents are a

cal cium contai ning abrasive and a fluoride rel eggsable salt. 14. The

met hod of claim 13 wherein the fluoride releasable salt is NaF. 15. The
met hod of claim 13 whergiyn the cium abrasive |s a cal ci um phosphat e.

16. The net hod of clain1; wher ein the reactive iﬁgredients contained in the
dentifrice conpgnent§ are ah alkali netal bicdrbonate polishijpg agent
and an organic acid. JFZZ 7 PIPII LIS o é’

- 24- 17 The,Jret ) claim 16 wherein the alkahi netal hijgarbonate is
sodi um bi car boRaIET=18. 5 The pethod of claim 16
is citric acig Yt N NN R /N
ingredients ¢ %tai'-
bi carbonate and a perg

organic acid
i | 0

ali netal
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20. The
per oxi de
reactive
.cal ci um
claim 21
¢onponen
pol yner .
cont ai ne

netﬁﬂﬁﬁﬁﬁmclain119 wherei n the peroxide c@npound i s hygdfegen; &« .7

or cal ci um per oxi de. 21. The nethod:iof claim1 wherein the”
ingredients contained in the dentifrice .} conponents are a
cont ai ni ng abrasive and potassiumnitzate® 22. The p#hehd b
ce

. . . . i . ol ’ .
wherein the reactive ingredients contained in the defg

ts are a PET um cont ¥PHP AT ERPEREFCATHEPY car boxy

q i @ﬁ%&@g&ﬁ?&?&@hﬁ@%ﬁﬁﬁaﬂ@& ﬁﬂa%é ﬁ%%?dg‘b‘%ﬁkﬂﬁbﬁ%@ﬂﬁ (PCT)

sodi um t
I ngredi ¢
conmpound

r§1petepsiowsPateptiGlassificatioyt : The ngt hogd1 fnteohtima Publicative Neiber: t he rWET1/40462

nt SBESDrasZ2naeiK wig he denti frijod onporH are a oxi. d ,
and a flavor conpound 25. {The (?Péf“ﬁg‘gl“’ p‘é’ﬁ%‘f‘”ﬁ]ﬁi&'vﬁgre“’imrtie'fgﬁg”‘l“m)

reactive
per oxi'dg
reactive
per oxi, d€
wher ei n
are a cdg

I ngredi ents contained in the dentlifrice conponents. a
ERHsoue At opvstes . rorsgrotit] e R BAE AL R op a2
(iznﬂ{eﬂﬂlogmiiﬁag Ba@ cont gi gdes 1.6s9@ (dent IE?;’-‘;% %'FIPT’ w%&ﬂn@&m M&aﬁg r??;‘{ ;}%
conpound and an antibacterial aggnt. L32PLUmHeMBelhHl: {4 ey
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(57) Abstract

A method Is disclosed for the coextrusion in controlled amounts of at least two dentifrice components stored and physically segregated
in a multicompartmented collapsible dispenser provided with a partition which divides the interior volume of the container into separate
compartments, the partition being moveable in responss to a pressure differential developed thereacross upon the application of Compressive
Force to the sidewalls, the individuals dentifricc components containing ingredients which interact when mixed, the dispenser sidewalls
being formed of a vesilient plastic material which is deflected upon the application thereto of a Deflective Force of about 1.0 or greater
pounds, the dentifrice compnents being formulated to be equally extrudible at substantially equivalent compressive forces. When the
dispenser sidewalls are compressed, there is extruded a single-banded unmixed muitilayer strearn of the components containing the reactive
ingredients at ratios predetermined to provide optimum levels for interaction between the reacted ingredients when the extruded components
are mixed in the oral cavity.




