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Titulada: COMPOSICION ORAL QUE CONTIENE ENZIMAS CON ESTABILIDAD 

MEJORADA. 

JUAN PABLO CADENA SARMIENTO, vecino de Bogota, portador de la tarjeta 

Profesional No. 57492 del Consejo Superior de la Judicatura, obrando como 

apoderado de la Sociedad COLGATE-PALMOLIVE COMPANY, segün documento 

de poder presentado en esa DivisiOn, de acuerdo con el ArtIculo 44 de la DecisiOn 

486 de la Comisiôn de la  Comunidad Andina, me permito solicitar que se examine si 

la invención contenida en la solicitud en referencia es patentable. 

De acuerdo con lo anterior, me permito allegar el recibo oficial de caja No. 06-

49,407 por valor de $388.000. 

De la Seæora Jefe atentamente, 

JUAN PABLO CADENA SARMIENTO 
C.C. No. 80.410.337 de Usaquen 
T.P. No.57492 del C.S.J. 
Carrera 7 No. 71-21 Torre B Piso 4 

Bogota, 7 de noviembre de 2006 

CHP:MEV:yb 

BRIGARD & CASTRO ABOGADOS S.A. - NIT. 860.047.372-8 



SUPERINTENDENCIA DE INDUSTRIA V CONERCIO 

NIT 800176089-2 JPtNTENCENCA Dfi INDUSTRIA V CX)MERO 

Rad: 05-079289- -00003-0000 
Fec: 2006-11-07 16:34:13 Oep. 2020 NJECREAC(ONES 

RECISO OFICIAL DE CAJA 06 - 49,407 flaIl PATENTIIYU 
Eve: 31tj FASENAOK4ALI 

FECHA JUN10 29 DE 2006 

***** CONSIGNACION ***** 

DEPOSITANTE TIPO PASO BANCO CUENTA No. PASO FECHA P80 Vr. PASO 
----------------------------------------------------------------------------------------------------------------------
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DIVISION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 05-79289 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION 

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 564 DE 

FECHA 31 DE MAYO DE 2006 EL TERMINO HABIL SEISIALADO POR LA LEY 

EXP IRA EL 31 DE AGOSTO DE 2006 

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de Ia fecha de publicaciOn 
en la gaceta de Propiedad Industrial, deberÆ solicitar y cancelar el examen de 
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo 
establecido en el ArtIculo 44 de la Decision 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 

SI  NO X 
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carueeto antibacterial. La entrega del compueato antibacterial 

a la ]engua permitirÆ wi control efectivo del mal aliento. 

8nt.aLs de 1a Xnvencid 

La presente invenciân abarca una ccmposiciôn  

dental qua contiene. un vehculo oralmanta aceptabla una 

combinaciôn de un conuesto antibacterial, una enzima 

proteolXtica par 10 qua la reduccidn superior de la acumulaciân 

10 de placa as lograda par media de una reducci6n del mel olor 

mej orada. 

Deacripaidm d. i.e InnozperecImes Pref.rLdai 

15 En la pr&ctica de la preaente irivenaiOn La 

coiupoaición dental quo contiene ci agents antibacterial y loo 

thgredientes de enzima cc formula como una pasta usando un 
- 

vehiculo quo contiene una cantidad aegura y efectiva do 

compuestoa do enaima y ant ibacteriales. 

20 

Los agentea antibacterialee catiónicoa fitileo an 

lapr&ctica de 1. presents Jvenc4 6n Ban Tmiy conocidou an el 

arteeincluyen ambos Ica agenteano i6niaoeycati6nicoa. yea, 

par ejençlo,  Is aeccidn cobra ’Compuestos de Amonio Cuaternaria 

25 y Relacionados’ an ci articulo sabre "Antis4pticos y 

Dasinfectantea’ do la enciclopedia de Kira-Otbaer de Tecnologf a 
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Quf mica, segunda ediciłn (volumen 2, p&ginas 632-635), 

incorporada aqui pox ref erencia. Los conuestoe ant ibacterialea 

cati6nicoe los cua].ea poseen is actividad antibacterial (pox 

ejernplo son germicides) eon usados an contra de las bacterias y 

5 as hen usado on las couoeiciones oralee pare contra atacar la 

formaci6n de placa cauaada por las bacterias en is cavidad oral. 

Entre lea compuestos m&s comma do dotoo 

compuestos de antonio cuaterriario ant iplaca ant ibacterialee 

10 catiónicos  eotd el cloruro de bencetonio, a ci cloruro de 

diiaobutiifenoxietoxietil dimatil bencilo amonio, y elcioruro’ 

deceti:L piridinia. En ma preparaoi6n dentifrice dote material 

� 

as altamente efectivo para prontover la higiene oral mediantb el 

reducir la formación de una place dental y ci cAlculo, ci cual 

15 es generalmente acouaado per tine reduce iÆn en las en! ermedad!a 

periodontalea 

Otros colupuestos de antonio cuatexnario 

antibacterialea cati6nicoe ütiles an  is prÆctica de is presents, 

20 invencidn incluyen aquellos en Ion cuales uno a doe de Ion 

auatituyentee sobre ci nitrógeno cuaternario tiene una longitud 

de cadena de carbOn (tipicaniente grupo de aiquilo) de algo de B 

a 20, tipicamente de 10 a 18, Ætomoe de carbono mientras qua be 

suetituyentes restantea tierien un ndmero inferior de Ætontos de 

25 carbono (tipioaiuente un grupo de aiquilo o bencilo), tel canto de 

1 a 7 Atomos decarbono, tipicamente grupos de metila a etilo. 
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El bromuro do dadecil trimetil amonia, el cloruro do ban ilo 

dimetil estearil amonio, el cloruro do cetil piridinio (CPC) y 

la 5-amino-1, 3-bis(2-etilhexilo)-5-metilo hexa hidropirimidina 

cuaternizada eon agentee antibacterialea do amonia cuaternario 

5 tipicoc. 

10 

El aganta antibacterial - inciidoend 

dentifrice a una cancentración de airededor do - 010 a airededor 

do 1,50 per peso y preferiblemente do airededor do 0,3 a 

airededor do 1,20_ =--pajec. 

abrasive. 

Los abrasives preferidos para uBarse an la 

prÆctica de la presents invención incluyen materialee do silica 

15 y particularruente gales do silica y silica aw.orfa precipitada 

quo tieno un valor do abeorción do aceite do memo de 100 

centimetros cdbicoa/100 g do chico y preferiblemente an .1 

range de deeds airededor de 45 centimetros cbicoe/100 g a menoa 

de alrededor do 70 centimatros cbicoe/100 g do silica. Betas 

20 silicas sari particulas coloidalee quo tienen un tameflo do 

particula promedio quo van a do deeds airededor do 3 micrac a 

airededor do 12 micros, y m&a preferiblemente do entre airededor 

do 5 a airededor do 10 micros y un range do pH do deeds 4 a 10 

preferiblemente do 6 a 9 cuando so mide coma una eoluaión do 5% 

25 per peso. 
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centmetraa ctlbicae/100 g. 

Otro8 abrasives be cualea puaden aer uaadoB en be 

pr&ctica de la presents invenciôn incluyen silicon pxecipitadae 

5 qua tienen un tama10 de pertcu1a media de heeta alrededor de 20 

micraa tab coma Zeodent 115, comercializado per J. M. Hither 

Chemicals Division, do Havre do Grace, Maryland 21078, 0 

Sybondent 783 camercializado per Davison Chemical Division do 

R. Grace & Company, metefosfato do sodia, metafoafato do 

10 potaeio, foef eta trica].cio, fosfato dicabcio dihidratado, 

CIO silicate de a].uminio, alinina calcinada, bentonita u otros 

materialee silicios a combinaciaries de 1.08 minnioa. 

Los materia].ee abrasives puaden ear usados 

15 individualmente coma eb dnico, abrasive pare preparer be 

ccoeici6n dental de be presents izwencin o en combinacidn con 

otros abrasives dentS.fricoa cunocidos. LA cantidad total del 

abrasive presente an lea composicionee dentifrices de la 

presents iuvención  eat a un nivel do deeds alrededor do 5% a 

20 alrededor de 60% per peso, preferiblemente do deade alrededor de 

10% a alrededor de 55% per peso cuando be compoeicidn dentifrice 

� 4P es una pasta dental. 

25 

Las enzimaa ütilee  on la prActica do la presents 
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invencidn incluyen suatancias de proteins dentro do la ci as do 

roliza 1e protefnaa 

(proteasan). Betas eazimasproteolfticaa son obtenidas do 

fuentea naturalea a por is acción do microarganiamos quo tienen 

5 una fueitedeiiitzógenoyuna  fuente de carb6n. Los eemplaa de 

las onzimas proteo1.tqa tilee en. 1a-prÆctica.de. la presents 

invenci6n incluyen papaf.na, broinelaina, quimotripeina, ficin y 

alcalasa. 

Lapapa1na obtenida del 1tex leahoso del Arbol de 

10 papaya es la enzima proteolftica preferida pare uearua en la 

prÆctica de la presents irxvención y as incorpora an la 

coiupoeición para el cuidado oral de la presents invenci6n an una 

cant Idad de airededor dc 0 i=aa’dor de 10% par peso y 

preferiblemente do alrededoz do 0,5 a a].rededor de 5% par peso, 

15 tai papana tenierido una actividad do 150 a 300 MCU par 

miligramo coma as determinó par la prueba de enaaye de coagulo 

do lache de Biddle Sawyer Group (yea el diario do Biologia 

Quniica, voluinen 121, pginaa 731-745). 

20 Una enzima adicional la cual puede aer fornulada 

en combinaci6n con la enzina proteasa tel coma la papaXna an la 

glueoamilasa. La giucoazuilasa so una glucoamilasa sacarificante 

do origen Aspergillua niger cultivada par fermentaci6n. Beta 

enzima puede hidrolizar ambue las puntas de rama do elf a-D-l.6 

25 glucosidico y las uniories a].fa-1.4 glucoaldicas de 

oligosacaridos gluconil. El producto do la invenci6n coinprende 
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airededor di 0,001 a_2%, do la carbohidrama 
YPreferib1e*’\ 

airededor di 0,01 a 0,550 p p!io Lae carbohidraeaa 

adicionalea dtiles de acuerdo con data ir*venci6n ian 

glucoamilasa, aifa y beta-wnilaea, dextranasa y mutariaia. 

5 

Otraa enzimae Ian cua].ea pueden nor ueadae an la 

prictica di Is prenente irwenci6n incluyen otras carbohidranas 

tal como a]fa-ainilaaa, beta-amilana, dextranana y nnitaraaea y 

lipanas tal cam lipaaa do planta, lipasa gAntrica, lipana 

10 pancreitica, pectinaaa, tannaaa linozinia y proteanan aerir3a. 

La enzima lipana as derivada di una nepa aelecta 

do Aepergillua niger, qua exhibe dendoblamiento al azar di Ian 

1,3 poaieionea di grasan y aceitea. La enzima tune una 

15 actividad lipolItica maxima a un pH di 5,0 a 7,0 cuando as 

enaaya con acute do oliva. La enzima tune una actividad 

medida di 120.000 unidaden lipana par gran. La lipana puede 

air incluida a In cconici6n dentffrica a una concentraciân do 

airededor di 0,010 a airededor di 5,5% por pee y 

20 preferiblemente di airededor di 0,02 a airededor di 0,100 par 

Peso. 

La presericia do enzima tannana puede ademÆe sir 

benØfica para facilitar el rcnimiento do la mancha extrineeca 

25 Lan enzimaa tannasa ii hen purificada di Anpergillue niger y do 

Aepergillue alliazaceue y non dtilea an la hidrOlisia do taninos, 
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15 

20 

25 

ell 

conacidoa couc que dec loran la auperficie de be dientee. 

Otras enzimaa adecuadas lee cueles pueden 

comprender la preaente invencidn incluyen 1ieozina, derivada de 

clara de huevo, la cual contiene una cadena de polipØptido ünica 

ant recruzada par ouatro unionea de disulfuro qua tienen un peso 

molecular de 14.600 daltorie. La enzima puede exhibir 

propiedades antibacteria]ee mediante el facilitar la hidrólieis 

de las parades de cØlula bacterial deadoblando la unión 

glicosidica entre al carbón nthnero 1. de N-Acido acetilmurmicc y 

e1 carbân nümaro 4 de N-acetil-D-glucoaamina, el cual on vivo, 

Œatoa doe carbohidratoa eon pal imeri zados pare former el 

polisacarido de pared de cØlula. Adicionalmente, la pectinaaa, 

una enzime qua eet& presente en la mayoria de las plantas 

facilitan la hidr6liaie de la pectina polisacarida on az1cares y 

el Acido galactur6nico. 

Vekfculo del. Dontifrico 

El vehfcubo de dent ifrico oralmente aceptable 

ueado pare preparer la conpoeici6n dent ifrica courende uxaa faei 

do aqua, que contiene un humectante ah. El humectante as 

preferiblemente glicerina, earbitol, xilitol, y/o propilenglicol 

do peso molecular an el rango do 200 a l.QOQi pero otroc 

humectantee y mazclas do las miemos tambiØn pueden ear 

empleados. La concentracidn humectante tipicamente hace un 
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total de airededar de 5 a airededor de 700 por peso de 

conoaici*no 

La ref exencia aqtii a sorbitol ee ref iere a un 

S. material tlpicaniente diaponible comercialnnta como una aoluci6n 

acuosa de 704. El agua est& presents tipicamante on una 

cantidad de por lo mence do airededor de 10% por peso, y 

generalmente de airededor de 15 a 304r par peso de ].a ccmpoaici6n 

oral. El agua ezlead& en Is preparación de pastas dentalas 

10 camercialmante adecuadaa debe preferiblemente ser deionizada y 

ectar libre de impurezas c,rg&nicae. Betas cantidades do agua 

incluyen ci agua libre la cual on agregada m&a aquella la cual 

es intraducida con otroe materialea tal como con sorbitol. 

15 Lao coiioaicioneo dentifrices de la precente 

invenci6n pueden contener una variedad do ingredientea 

dantfricos opciorzalee. Como cc describe abajo, tales 

ingredientee opcicnales pueden incluir, pero no cc limitan a 

agentes engrosadoree, suifactantes, una fuente do ionea do 

20 fluoruro, un palicarboxilato aniónico aintØtico, una agente 

saborizante, agentes an contra del carro y colorantes. 

Aqentes lepsiadores 

25 ’Los _espeeadoreeucadooenIan composiciones do la 

presents invenci6n incluyen games naturales y aintØticas y 
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coloidee% No todos los eepeaadoree de polimero que ocurz(C) 

naturalmente (tales como celulosa o carragenina) son compatibles 

con los igedientea del detrico_ (especificamente lea 

erizimas) de las composicioneB de denfrico cuando Be formulan 

5 en la presencia do enzimaa proteoliticas. Los espesadorea 

compatibles con las enzimae proteoliticas incluyen game xantano, 

pa] iglicoles do pesos molecularea variables vend.tdoe baja la 

marca Polyox, y pal ivinilpirralidana. Lea espesadorea 

inorgnicos compatibles incluyen lose compuestoa de al lice 

10 amoxf a los cuales funcionan cam agentea aspesadorea e incluyen 

compuestos de oflices coloidales dteponibles bajo la clesignaci6n 

de comercia Cab-o-ail fabricados par Cabot Corporation y 

distribuidos per FENAPE Chemical, de Bound Brook, Nueva Jersey; 

Zeodent 165 de J. M. Huber Chemicals Division, do Havre de 

15 Grace, Maryland 21078; y Byladent 15, diaponible de Davison 

Chemical Division do W. R. Grace Corporation, de Baltimore, MD 

21203. Otros eepeeadorea iTlOrg6fliCeB incluyen arcillae 

naturalea y sintØticas, ailicato de magrieaio litio (aeponita) y 

ai].icato do aluminia magnesia (Vaegum). 

20 

25 

El agents espeaador estlpresente enla 

coeigiOn, dentifrica en cant-idades de airededor de 01 a 

aliededor do 100 par peso, praferiblemente do airededor de 0,5 a 

airededor de 4,04# par peso. - 

Burfactantes 
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K2H1P3O, polifoof atoo de cadena large tel cone hexanetafosfato 

eâdico y foafatoo cc1icoa tal coma trimetafoefato aödico. Eatce 

agentea on contra del sarro Bin incluidoe en la compoaición 

dent ifrica a win corzcentraci6n de airededor de 1 a airededor do 

5 5% por peso. 

Agts. Rutebiliasdoree 4. Maim 

La compoaicidn dentifrice do la preaente invenci6n 

� 
3.0 tambiØn puede contener ingredientea ice cualec eatabilizan lee 

erizimas on un ambiente dedentifrico. Estee estabilizadoree 

protegen la enzima do la inactivacidnpor lee impurezae de metal 

qiwlat ante presentee an la cozoeici6n dentifrice lee cualeu 

tienen la propensiOn a deggaturalixer-eeitioctvo dale 

15 enzimamediante el, protegerlaenzimade la oxidaci6n. Los 

agentee quelatanteeincluyen, Acido etilendiamina tetraacŒtico 

(EDTA) y g].aconato do sadie a cancentracionee do entre 0.03. y 

14r, preferiblemente de entre 0,1 y 0,50. Ion too 

eatabilizadores de in enzima on contra do la axidnción incluyen 

20 biaulfito de oodio, galatae do metal, catenate do sadie y Æcido 

� 
aac6rbico a concentracionesde entre airededord.c 0,03 y 

airededor de 2,0%, preferiblemente de entre alededor do -0’-I 

Sairededor do 0,754r. 

25 Poljcarbilato Aui6.ico 
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alkyl aldonamidà compounds. 
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ORAL HYGIENE COMPOS11ONS 
COMPRISING J11craROATOM CONTAINING 

ALKYL AIDONAMH)E COMPOUNDS 

WL0.1Ws I A P 

The present Invention is related to new oral hygiene 
compositions that have unproved foam, viscosity, clarity and 

good 

taste due to the induslon of a new type of alkyl 
aldonamide compound. specifically heteroatom containing 
alkyl aldonamide compounds. 

BACKGROUND OF THE INVENTION 

mouth and have the primary purpose of reducing orremor-
lug bacteria that are usually present In large numbers in the 
oral cavity. 

It should be noted that the mouthwash and dental rinse 
5 compositions of the invention could be cosmetico astringent, 

buffered. deodorizinp, therapeutic, antibacterial or mixtures 
thereof. A single product could conceivably be antiseptic 
and astringent or be buffered at an optimum pH with an 
antibacterial agent or produced in concenlrate& form and 

10 offered for therapy of a specific condition. 
It Is well known that the real odorous elements of mouth 

aroma are generated by bacteria arising from dental plaque, 
decaying food particles and salivary stagnation. 
Additionally, these microbes can present a source of infac-

15  and are believed by some investigators to be related at 
least In part to such problems as caries and periodontal 
disease. It has been suggested that certain germicidal and 
bacterial agents exert their antimicrobial effect by destroying 
or Inhibiting and bacteria. Attempts to improve efficacy 

20 against oral real odor and other oral problems recently has 
resulted In Increased stress on the hnportancc of bacterial 
effectiveness. The compounds, however, that seem to pm-
vide, efficacy, at least at levels where bactericidal activity can 
be demonstrated, contribute significantly to flavor (taste), 

25 foam, clarity and Irritably problems. Lacking physiological 
acceptance, these products have proved unacceptable to 
many consumers for a number of reasons. For one thing, 
certain germicidal or bacterial agents have either a disagree-
able taste, or they are significantly effective only at levels 

o where they cannot be effectively masked by flavuru1a. Still 
others ate Incompatible with other Ingredients or have an 
undesirable sensitization potential. Therefore, there is a 

definite need In the art for mouthwash compositions that 
cleanse, refresh and deodorize accessible surfaces of the oral 

35 cavity while providing a physiologically acceptable, stable. 
clear liquid that foams copiously and tastes well. Rims now 
been found that the inclusion of a heteroatom containing 
alkIti aldonamide compound In a mouthwash, cwnposltton of 
the invention, surprisingly provides improved foam. 

40 vIscosity, clarity and flavor characteristIcs. These findings 
are quite unexpected and have not been recognized or 
appreciated in the art. 

Dentifrice or toothpaste compositions ate generally gel or 
paste preparations that are designed to loosen and remove 

45 plaque in conjunction with a regular toolbixushing regimen 
whereas dental rinses are liquid preparations specifically 
designed to loosen and remove plaque before or after a 
regular toothimishing regimen. Dental plaque Is present to 
some degree, in the form of a film, on virtually, all dental 

50 surfaces. It Is a byproduct of microbial growth, and com-
prises a douse microbial layer consisting of a mass of 
microorganisms embedded In a polysaccharide matrix. The 
microorganisms present in plaque are mainly coccoidal 
organisms, particularly In earlyplaque, which, In the mouths 

55 of some persons can change to filamentous organisms after 
a few days. Plaque Itself adheres firmly to dental surfaces 
and Is removed only with difficulty even through a rigorous 
brushing regimen. Moreover, plaque rapidly refwms on the 
tooth surface after it Is removed. Plaque may form on any 

so part of the tooth surface. and is found particularly at the 
glngivai margin. in cracks In the mrnni, and on the surface 
Of dental calculus. The danger associated with the fonnation 
of plaque on the teeth Has In the tendency of plaque to build 
up and eventually produce gingfvitis,periodonthis andother 

ss 

types of periodontal disease, as well as dental caries and 
dental calculus. More specifically, dental plaque is a pre-
cursor to the fonnatlon of the hard crystalline buildup on 
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N-gluconyl aJkyltri(oxyethyl) a-amlnobutyrate 
N-gluconyl a&yl(oxyethyl) sarcosinate 
N-gluconyl alkyldi(oxyethyl) saroosinate 
N-gluconyl alkyltri(oxyethyl) sarcosinate 
N-gluconyl alkyllri(oxyethyl) leucinate 
N-lactthionyl alkyldl(oxyethyl) glycinate 
N-lactoblonyl alkyltd(oxyethyl) alaninate 
N-lactoblonyl alkyltetra(cnryethyl) -abtn1nte 
N-Iactobioayl alkyldl(oxyethyl) N-methylab4ninate 
N-Iactobionyl alkyltrl(oxyethyl) u-amlnobutyrate 
N-lactobionyl alkylfri(oxyethyl) a-amlnolsobutyrate 
N-lactoblonyl alkyltrl(oxyethyl) e-amInocnoate 
N-lactcbionyl alkyldi(oxyethyl) sarcosinate 
N-lactobionyl alkyltri(oxyethyl) leucinate 

S N-glucohcptonyl alkyl(oxyethyl) glycinate 
N-maltoblonyl alkyl(oxyethyl) glycinate 
N-cellthlonyl alkyl(oxyethyl) glycinate 
alkyloxypropyl D-gluconamide monooxyethylene ether 
alkyloxypropyl D-gkiconamlde dloxyethylene ether 
alkyloxypropyl D-gluconamide trioxyethylene ether 
alkyloxypropyl D-gluconamide tetraoxyethylene ether 
alkyloxypropyl D-gluconamide pentaoxyethylene ether 
alkyloxypropyl D-glaconamlde hexaoxyethylene ether 
alkyloxypropyl D-gluconainide beplaoxyethylene ether 
alkyloxypropyl D-gluconamide octaoxyethylene ether 
alkyloxypropyl D-gluconamide nonaoxyethylene ether 
alkyloxypropyl D-gluconamlde decaoxyethylene ether 
alkyloxypropyl D-gluconaunlde trloxypropylene ether 
alkyloxypropyl D-ghiconamide oxyethylenedloxypropy-

lene ether 
alkyloxyethyl D-gluconamide dloxyethylenetrioxypropy-

lene ether 
alkyloxyethyl D-glnconamide tdoxypiopylenedloxyeth-

ylene ether 
alkyloxypropyl D-lactoblonamide monoozyethylene 

ether 
alkyloxypropylD-iactobionajnide dioxyethylene ether 
alkyloxypropyl D-lactobionamide trioxyethylene ether 
alkyloxypropyl D-lactoblonamide tetraoxyethylene ether 
alkyioxypropyl D-nialtoblonamlde dioxyethylene ether 
alkyloxypropyl D-maltobionamlde pentaoxTpropylene 

ether 
alkyloxypropyl D-nialtoblonamlde decaoxypropylene 

ether 
Wherelatite alkyl group contains from about 1 to about 28 

carbon atoms, preferably from about 7 to about 24 carbon 
atoms and even more preferably from about 8 to about 22 
carbon atoms. 

The A group is preferably hydrogen, although it may be 
a hydroxy C1-C4 alkyl group or a C1 to Cis straight or 
branched chain saturated or unsaturated hydrocarbon radi-
cal. The A group may also be Interrupted by a heteroatom 
and may have the same structure as the group attached to the 
nitrogen atcan. 

If the A or Rhd 12group is an aliphalic radical, suitable 
examples Include methyl, ethyl, propyl. butyl, penlyL hexyl, 
heptyl. octyl, nonyL decyl. undecyl. dodecyl, tridecyl. 
tetradccyl. pentadecyl, hexadecyl. heptadecyl, octadecyL 
coco. soya. tallow, tall oil, castor, corn, cottonseed, palm 
rapeseed. safflower, sesame, sunflower, fish oil, ally!. 

octenyl, nonenyL decenyL undecenyL dodecenyl. tridecenyl. 
tefradecenyl, peatadecenyl, hexadeccayl, heptadecenyl. 
octadecenyl (oleyl). linoleyl and linolenyL 

Jf the AorR12 group lsinterrupted by an aromatic group. 
5 the aromatic radical may be for example, benzyl or aniline. 

Cycloaliphaticiadicals are exemplified but are not limited to 
cyclepentyl and cydohexyL Suitable mixed aromatic all -
phatic radicals are exemplified by benzylpropyl, 
phenylethyl. phenoxyethyl and vinylbeuzyL 

to The G group may be hydrogen oran attached mono-.di-. 
oligo-, polysaccharlde or mixtures thereof. Examples of 
suitable saccharides that can be oxidized to sugar acids 
[GOCH2(GlOG)COOHJ include but are not limited to 
erythrose. threose, ribose. arabinose, xylose. lyxose. allose. 

15 altrose, idose, talose. glucose. galactose. mannose. gulose. 
fructose, sorbose, sucrose, isomaltose. isomalt. Isomaltulose 
(palatinose). trohalulose, 3-ketosucrose. leucrose. lactulose, 
gentlobiose. maltose, lactose. meibose, cellobiose. 
triglucose. tetraglucose. starch and cellulose. 

ao When an amino group is present it may be convenetito the 
corresponding salt by reaction with, for example an organic 
or inorganic acid such as hydrochloric acid. sulfuric acid. 
phosphoric acid, boric acid, oxalic acid. malonic acid. 
glutaric acid, adipic acid. sebacic acid. tricarballylic acid. 

s butanetetracarboxylic acid. itaconic acid, maleic add, inalic 
acid, fumaric acid, citraconic acid, glulaconic add. his 
(hydroxymethyl)propionlc acid, tartaric acid, citric acid. 
formic acid, lactic acid, acetic acid, benzolc acid, methane-
sulfonic acid, ethanesulfonic acid, toluenesulfonic acid and 

so mixtures thereof or by reaction with, for example an alky-
lating agent such as cbloromethane. dhnethyi sulfate. diethyl 
sulfate and benzyl chloride. 
The heteroatom containing alkyl aldonaudde compounds 

of the present invention can also be ethoxylated. pzepoxy-
35 lated or butoxylated with ethylene oxide, propylene oxide, 

butylene oxide or mixtures thereof to give a series of 
polyoxy ether sugar suffactants. 

Typical levels of heteroatom containing alkyl ahionamide 
compound are from about 0.01% to about 15%. preferably 

40 from about 0.02% to about 13%, even more preferably from 
about 0.03% to about 10% by weight of the composition. 

The mouthwash compositions of the Invention are prepa-
rations that are intended to cleanse, refresh and deodorize 
the oral cav1ty. The dental rinse compositions of the inven-

45 tion are intended to loosen plaque present on dental surfaces 
and render It more amenable to removal during brushing 
with a conventional dentifrice. 

Both the mouthwash and dental rinse compositions are 
preferably liquids based predominantly on wates. However, 

so it is also possible to prepare the mouthwash and dental rinse 
compositions of the invention in tablet, granular, powder or 
concentrated liquid form which are diluted with water upon 
use. The concentrates offer the advantage of economy of 
manufacture, shipping and storage, but the traditional liquid 

55 form has gained greater consumer acceptance. 
The dentifrice or toothpaste compositions of the invention 

are intended for use with a toothbrush for the purpose of 
cleaning the accessible surfaces of the teeth. The dentifrice 
compositions of the invention may be prepared In paste, gel. 

so powder and to a lesser extent in liquid and block lbrms. 
Secondary effects of the dentifrice compositions of the 
invention are a reduction in the Incidence of dental decay, an 
improvement in the maintenance of gingival health and a 
reduction in offensive mouth odors. 

65 There are a wide variety of ingredients that can be used In 
oral hygiene compositions depending on the characteristics 
and end purpose sought. Such ingredients are well known to 
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than skilled in the at and include, but are not limited to 
abrasive polishing agents, humectants, alcohols, bindingf 
thickening agents, cosurfuctants, astringents, anti-plaque 
agents, anti-calculus agents, antibacterial agents, 
pt-buffering salts, alkali metal halides (salts), flavorants, 
sweeteners, fluorides, colorants and optional Ingredients 
_y -. 

The individual Ingredients have to fullill. In part, wholly 
different functions while at the same time each Ingredient 
must cmq4einent and Increase the effect of other sub-
stances This has always been a difficult challenge to meet 
and finding the tight combination of Ingredients for 
improved foam, viscosity, clarity and flavor characteristi S Is 
a sigeificant achievement. 

The essential and optional Ingredients of the present 
Invention are given in the following paragraphs. 

Abrasive Polishing Agents 

Riimples of humectants useful In the present invention 
which serve to add body or mouth feel to a mouthwash or 
dental rinse composition and retain moisture In a dentifrice 
composition Include polyethylene glycol-14 (I1EG-14), 
polyethylene glycol-18 (PEG-18), polyethylene glycol-55 
(PFJJ-55), polyethylene glycol-l00 (WG-100), polyathyl-

18 
ene glycol-135 (PEG-135), polyethylene glycol-180 (M-
180), polyethylene glycol-200 (PEG-4), polyethylene 
glycol-240 (PEG-240) polyethylene glycol-300 (PEG-6), 
Polyethylene glycol-400 (PEG-S), polyethylene glycol-450 

s 

(PEG-9), polyethylene glycol-500 (PEG-b), polyethylene 
glycol-600 (PEG-12), polyethylene glyool-1540 (FEG-32) 
polyethylene glycol-2000 (PEG40 or PBG-2M), polyethyl-
ene glycol-3000 (PEG-60), polyethylene glycol-4000 (PEG-
75), polyethylene glyco1-6000 (PEG-iSO), polyethylene 

io glycol-9000 (PEG 9M or PEG 200), polyethylene glycol-
20,000 (PEG-20M or PEG-350), polyethylene glycol-600. 
000 (PEG-14M), propylene glycol (P6), glycerol (glycerin), 
erythrltol, xylitol, sorbitol, m’innitnl, lactitol, hydrogenated 
starch hydrolyzates and mixtures thereof. In addition, 

15 humectants help prevent mieroblal deterioration dining stor-
age of oral hygiene composition, assist In umintuining phase 
stability and provide a means to formulate a transparent or 
translucent dentifrice. Preferred buinedants are PEG-6, 
PEG-8, PEG-12, PEG-32, glycerin, sorbitoL hydrogenated 

20 starch hydrolyzates and mixtures thereof. Most highly pre-
ferred humàctants are glycerin, sorbitol, hydrogenated 
starch hydrolyzates and mixtures thereof as described In 
U.S. Pat. No. 4,435,380 which is Incorporated herein by 
reference. Typical levels of humectant are from about 0% to 

25 about 80% by weight of a composition. 

Alcohols 

Examples of alcohols useful in the present Invention 
so which serve as a partial fluid base Include denatured ethanol 

SD37, denatured ethanol SD37A, denatured ethanol SD38B 
(SD alcohol 3*B) and denatured ethanol SD38A through F. 
Ethanol is added to enhance flavor Impact, provide bite and 
freshness, help solubilize flavor, and contribute to cleansing 

as action and antibacterial activity by surface tension reduc-
tlonJn addition, ethanol may also serve as amild astringent 
by virtue of its water binding and protein denaturing prop-
erties. A preferred alcohol is SD alcohol 38. Typical levels 
of alcohol are from about 0% to about 45% by weight of the 

40 composition. 

Examples of bindcrs/cothickeners (stabilizing agents) 
45 usefulin the dentifrice compositions ofthepresentinvention 

which provide gelatinous structure, paste firmness, mouth 
feel 

benefits and stabilize the toothpaste mass against liquid 
phaseseparation Include starch, glycerite of starch, gum 
braya (sterculia gum), gain tragacantb, gum arabic, gum 

50 gbattl, gum acacla, locust bean gum, xnnthan gum, gner 
gum, veegwn, Irish muss extract (chondrus extract), Irish 
moss (carrageenan), sodium niginate, agar-agar, pectin, 
gelatin, cellulose, cellulose gum, carboxymethyl cellulose, 
hydroxyethyl cellulose, hydroxypropyl cellulose. 

55 hydroxymethyl tboxymeihyl cellulose, bydroxymnthyl 
carhoxypropyl cellulose, methyl cellulose, ethyl cellulose, 
sulfated cellulose, polyacrylate. polyvinylpyrrolidone 
(PVP), silicate clays, silica precipitates, silica aerogels, 
pyrogenic silicas, colloidal magnesium ninminum silicate 

60 and mixtures thereof. Prefened binders/thickeners are those 
which are hydrophilic colloids that disperse as well as 
absorb water to tom a viscous liquid phase, such as the 
silicas, carrageenan, hydru&ycthyl cellulose, cellulose gum, 
xanthan gum. veegum, polyacrylates and mixtures thueoL 

as 

Most highly preied binders/thickeners are cellulose gum 
and zanthan gum. Typical levels of binders/thickeners are 
from about 0% to about 30% by weight of a composition. 

S 



35 
non-astringent anti-plaque and/or anti-calculus agents are 
the carboxylate polymers particularly the carboxyvinyl 
polymers (polyacrylic acid copolymers) sold under the trade 
name carbopol by BF Goodrich Company. These materials 
have also been taught in the art as binders or cothickeners. 
Specific examples of carboxyvinyl polymers include car-
bopol 907. carbopol 910 (having a molecular weight of 
about 750.000). carbopol 934 (having a molecular weight of 
about 3.000.000). carbopol 934P. carbopol 940 (having a 
molecular weight of about 4.000.000). carbopol 941 (havIng 
a molecular weight of about 1.250.000). carbopol 954. 
carbopol 956. carbopol 980. carbopol 981. carbopol 984. 
carbopol 1342 and mixtures thereof. The CFFA adopted 
name for this class of compound is carbonier. Preferred 
polycarboxylate polymers include the non-linear, water-
dispersible, polyacrylic acid cross-linked with a polyalkenyl 
polyether and having a molecular weight of from about 
750.000 to about 10.000.000. Examples of preferred mono-
meric unsaturated carboxylic acids used In producing car-
boxyvinyl polymers of the Invention Include monomeric, 
u43-monoolefinlcaliy lower aliphatic carboxylic acids such 
as the monomeric monoolefinic acrylic acids of the structure 

R2C=C�cOOU  

wherein Ris asubstituent selected from the group consisting 
of hydrogen and lower alkyl groups. 

The casbopols consist essentially of a colloldally water-
soluble polymer of acrylic acid erosslinked with about 0.5% 
to about 2.0% of a cross-linking agent selected from the 
class consisting of polyallyl pentaerytbrkol and polyaflyl 
sucrose (polyalkenyl polyethers). Highly preferred carbox-
yvinyl polymers include carbopol 934. carbopol 940. car-
bopol 941. casbopol 956 and mixtures thereof, 

Additional polycarboxylate polymers useful In the present 
Invention are Sokolan PEC-25. a polyactylic acid available 
from BASF Cesporation. and Gant= a poly(methyl vinyl 
ether/malcic acid) Inteipolymer available from GAP Ceip. 
Typical levels of artlonic polymer are from about 0% to 
about 8% by weight of the composition. 

Still. fiuther examples of addition non-astringent anti-
plaque andlor anti-calculus agents Include the soluble pyre-
phosphate salts such as sodium frihydrogen pyrophosphate, 
disodlum dihydrogen pyrophosphate. Irisodlum hydrogen 
pyrophosphate. trlsodium hydrogen pyrophosphate 
monohydrate, trisodium hydrogen pyrophosphate 
nonahydrate. tetrasodlumpyrophosphate. tetrasodiumpyro-
phosphate decabydrate. potassium trihydrogen 
pyrophcsphate. dlpotasslum dihydrogenpyrophosphate. In-
potassium hydrogen pyrophosphate, .tetrapotassium 
pyrophospbate. dbonmwium dibydrogen pyrophosphate, 
triammonium hydrogen pyrophosphate, triarumonlum 
hydrogen pyrophosphate monohydrate. calcium dihydrogen 
pyrophosphate. calcium pyrophosphate, tetraalumlnlum 
pyrophosphate and mixtures thereof. These compounds are 
more fully disclosed in U.S. Pat Non. 4315,772,4.515.772 
and 4.627,977 all of which are Incorporated herein by 
reference. Preferred soluble pyrophosphate salts are sodium 
tnihydrogen pyrophosphate. disodlum dihydrogen 
pyrophosphate. teirasodium pyrophosphate. teirapotasslum 
pyropbospbate and mixtures thereof. Typical levels of 
soluble pyropbosphate salt are from about 0% to about 8% 
by weight of the composition. 

Examples ofanffbacter14gents useful In thent 
invenfionbIr are to be active against a wide 

36 
variety of microorganisms at levels below those known to be 
harmful include phenolic compounds such as betanapthol, 
chiorothymol. thymol. anethole. eucalyptol. carvacrol, 
menthol, phenol. amyiphenol. hexyiphenol. heptylpheuol. 

s octyiphenol. hexyiresorcinol. hexachlorophene [2.2-
methylene W3.4,64richlorophenoffl. chiorbexidine [1.1’-
hexamethylene bls(5-)p-chlorophenyl)blgauanfde)l. ebb-
rhexidine diacetate, chiorhexidine diliydrochlorlde, 
chlorhexidine dlgluconate. chiorhexidine dilactobionate. 

10 chlothexidine ditnaltobionate and methyl snilcylate; quater-
nary ammonium salt compounds such as morphoilnium 
telrxdccyjsulfate. laurylpyridinlum chloride. mynistylpyri-
dinium chloridc cetylpyridinlum fluoride. co4piftML 
qb]fltlIJf!. cetylpyrhlinium bromide. cetylpynldinluin Iodide. 

is 

stearylpynidinlum chloride. dodecyltrlmethylamninnium 
chloride. telradecyllnimethylammonium chloride. hexade-
cyltnimethylammonlum bromide. C12-C16 benzyldimethy-
lammonium chloride (benzelhonlum chloride). phenoxyeth-
yldodecyldimethylammonium bromide (domlphen 

to bromide). triclobisonium chloride; as well as benzoic acid. 
sodium benzoate, potasslumbenzoate boric acid. tyrothricin. 
granicidin. sanguinanine chloride and -inlxtiar thereof. 
Preferred antibacterial agents Include thymal. anethole. 
eucalyptol. menthol, cetylpyridinhun ehioride. benzoic acid. 

25 sodium benzoate. boric acid, domiphen bromide and ebb-
rhexidine gluconate. Most highly preferred antibacterial 
agents are cetylpyridinlum chloride, benzoic ackL sodium 
benzoate and doiniphen bromide. jpicsil vIs of ftntlbac.._.. 
tcrlalgont nr frnniahontO%to.,about-5%-by-weight-ofthe.-

30 conrpositlon. - 

p11-Buffering Salts 

Additionally, the oral hygiene compositions of the inven-
tion may contain a buffering salt pair to control the p11 of the 

ss final product. The composition of the salt pair Is highly 
variable and one skilled In the at can with simple experi-
mentation arrive at various salt pairs that will be functional 
and that will not detract from the overall compositions. 

40 
Generally, the salt pair should be capable of buffering the 
mouthwashtoapBof between about 3 and about 8and 
should be present at a level of about 0.01% to about 5% by 
weight of the composition. The preferred salt pair is a 
mixture of sodium acetate and acetic acid. When employing 

45 
this mixture, the ratio of the sodium acetate to the acetic acid 
can vary widely so long as the resultant ratio Is capable of 
producing a pH within the desired range. Preferably, 
however, the ratio of sodium acetate to acetic acid is about 
3.2. 

50 Alkali Metal Halides (Salts) 

Examples of alkali metal halides (salts) useful in the 
present invention Include sodium chloride potassium 
chloride, potassium iodide. ammonium chloride.diromlnm 
chloride, calcium chloride, magnesium chloride, sodium 
sulfate, potassium sulfate, magnesium sulfate, nickebous 
sulfate, sodium metavanadate and sodium selenate. Pre-
fen" alkali metal halides are sodium chloride, potassium 
chloride and mixtures thereof. The alkali metal halide salt 
compounds serve as an electrolyte and contributes to the 
overall flavor. Typical levels of alkali metal halide salt are 
F om about 0% to about 5% by weight of the composition. 

65 Examples of essential flavorant oils useful In the present 
invention Include oils of anise, irone. orris, caraway, clove, 
coriander, pimento. eucalyptus. eucalyptol, eugenol. 
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nutmeg, thyme, peppermint, spearmint, wintergreen, 
thinamon, cinnamon-mint, menthol, sassaus, anothole and. 
mixtures thereof. Flavorant oils are added mainly to provide 
good flavor andfavomble taste, however, some llavonmt oils 
also provide antibacterial action. Preferred class of flavosant 
an are peppermint, spearmint, wintergreen and mixtures 
thereof. Peppermint oil consists of a mixture of menthol, 
a-pinene, ATInene, thuonene, cineol, ethylantylcarbinoL 
methyl, acetate, menthone, isomenthone, meuthofuran, 
neoauenthol. Isomenihol and plperltone. Spearmint oil con-
sists of a mixture of er-pinene, a-phellandr one, linionene 
octyl alcohol. dehydocvcol,dlpenleneclneol and carvene. 
Wlntcrgreen oil consists mainly of methyl salicylate. 
(wluissen oil has been largely replaced with synthetic 
methyl salicylate). It should be noted that the specific choice 
of flavor is made on the basis that this class of flavor is 
highly deslrAhle to the consuming public as representing and 
fwuLhing a fresh mouth feel as well as providing excellent 
persistent llavor notes effective for residual odor masking. 
lbe flavorant Is characterized by containing major portions 
of menthol, earvene and methyl salicylatc. Both natural and 
synthetic oils along with various flavor modifiers which give 
adisthictfve now may be employed. Preferred flavor oils are 
peppermint, Mclumint  wlntergreen (as synthetic methyl 
salicylate) and mixtures thereot Typical levels of flavarant 
oil are from about 0.01% to about 4% by weight of the 
composition. 

ZTfl 

______ of fluorides useful in the present invention 
which onetoprevent dental caries Include sodinm.fluoride, 
potassium fluoride, calcium fluoride, zinc fluoride. stannous 
fluoride, zinc ammonium fluoride, sodium 
monoiluorophosphate, potassium rnsnolluorophospbate, 
UnWhadne hydrofiuwide, diethylamlnoethyloctoylainldc 
hydrofinoride, 1-ethanol-2-hexadecylimidazoline 
lthydzofluurlde, dodecyllrlmethylnnmionlnm fluoride tetra-

ethylasnmonlum fluoride, didecyldlmethylammonium 
fluoride, cetylpyridlnluin fluoride, dilausylmorphollnhnn 
fluoride, N-carboxymethyl-N-dodecyldiethylammonium 
fluoride, sarcosine stannous fluoride, glydne potassium 
fluoride, gly.clne hydrofluoiide, sodium monofluorophos-
phate and mixtures ,thoreoL Prefured fluorides are sodium 
fluoride, potassium fluoride, sodium monofluerophosphate, 
potassiummonofluorcphospbme, stannous fluoride andmlx-
lutes thereoL Most highly preftcred fluorldth are sodium 
fluoride, sodium monofluorophosphate arid mixtures 
thereof. Typical levels of fluoride are from about 0% to 
about 5% by weight of the composition. 

10 
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Colorants 

Examples of colorants (dyes) useful in the present Inven-
tion Include D&C blue #1, D&C blue N. D&C brown #1, 
D&C green #5 through #8, D&C orange #4 through 011. 
D&C yellow #2 through #11, D&C red 06 through #40, 
FD&C blue #1, FD&C blue #2, FD&C blue 04, FD&C red 
03, FD&C red #4, FD&C red #33. FD&C red #40, FD&C 
yellow 05. FD&C yellow #6, FD&C yellow #10. FD&C 
orange #4. FD&C green M. CauuIPe and mishites thereof. 
Preferred colorants are FD&C blue #1. FD&C green 03, 
FD&C yellow #10 and mixtures thereof. Typical levels of 
colorant are from about 0% to about 2% by weight of the 
composition. 

Water 

Water is the last essential component of the present 
Invention and forms the remainder of the composition. 
When water is employed In the oral hygiene compositions of 

20?to pres:95%.
Invention, it should be deionized and free of 

Iurities. Water is generally present from about 1% 
about  pinibrably from about 45% to about 

Optional Ingredients (Auxiliary Agents) 
25 

The oral hygiene compositions of the present Invention 
can contain a variety, of less essential optional Ingredients 
(snzlliAiy agents) suitable for rentiaring such compositions 
more acceptable. Such Ingredients are well known to those 

30 skilled in the art and include. but are not limited to, desen-
sitizing agents, healing agents, other preventive caries 
agents, chelatIng/sequesterIng agents. vitamins, amino 
acids, proteins, other and-plaque/anti-calculus agents, 
opadflers. antibiotics, anti-enzymes, enzymes, pH control 
agents, oxidizing agents, antioxidants, whitening agents and 
presesvalives/anlimlcroblal agents. These Ingredients, when 
used, are added at their usual levels, each generally up to 
about 8% by weight of the composition and usually totaling 
up to about 0.05% to about 30% by weight of the cesnpo-

40 SNOIL 
Examples of desensitizing agents (anhi-Infisimmatory 

agents) useful In the present Invention which serve to reduce 
and alleviate dentinal or cervical hypersensitivity that may 
be enporleucedby some Individuals after tooth root suthces 
are exposed by gingival recession or after periodontal treat-
ments Include bisabolol, Iribasic sodium ciliate, dibasic 
sodium citrate, monobaslc sodium citrate, sodium 

C 
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salicylate and mixtures thereof. Typical levels of healing 
agent are from about 0% to about 8% by weight of the 
composition. 

Examples of other preventive caries agents useful In the 
present invention which prevent tooth decay Include Cç-C 5 
D-lactoblonamlde, urea. urease, dibasic ammonium 
phosphate, ammonia, magnesium chiorophyflin, sodium 
copper dulorophyllin and mixtures thereof. Typical levels of 
other preventive caries agent and from about 0% to about 
7% by weight of the composition. 

10 
Examples of chelating or sequestering agents (builders) 

useful In the present invention which enhances or builds the 
cleaning efficiency of surfactants by Inactivating water hard-
ness minerals include the sodium, potassium and ammonium 
salts of diphosphoric acid. Iiiphosphorlc acid. pyrophospho  15 -
sic acid. orthophosphoric acid, h metaphosphoric acid. 
l-hydroxyethane-l.l-phosphonic acid, diethyleneiriamine 
peata(methylene dlphosphonlc acid), eth lenediamine tel-

acid (L diethylenetriamine pentaacelic d 
(IYI’PA). N-(hôºthyl) ethylenedlamine triacetic acid 20 
(HEDtA). propylene-dlamine telraacetic acid (PDTA). 
nlirllotriacetic acid (NTA). mellitic acid, 123,4-
cyclopentane tetracarboxylic acid. succinic acid, lauryl sue-
cinic acid. oxydisucclnlc add (ODS), carboxymethylox-
ysuccinic acid,’cid. lactic acid. tartaric acid. 25 
O-carboxymethyitartronic acid, polyactlic acid. poly(a-
hydroxyacaylic acid). poly(telramethylene-1,2-dlcarboxyllc 
add). poly(4-methoxytetramelhylene-1,2-dlcarboxylic 
acid), acrylic acidlmaleic add copolymer (polycarboxylate). 
acrylic acldfallyl alcohol copolymer (polycarboxylate). pyr- o 
rolidone carboxylic acid (PCA), gluconlc acid, glucohep-
tonic acid, lactoblonic acid. maltoblonic acid and mixtures 
thereof. Builders soften water by sequestration, 
precipitation, or ion exchange. Most builders provide a 
desirable level of alkalinity, which aids in cleaning disper-
sion and neutralization of mouth acid and bacteria. Preferred 
builders are the sodium, potassium and ammonium salts of 
ethylenedianuine teirancetic acid, diethylenetriarnine pen-
taacetic acid and citric acid. Typical levels of chelating or 
sequestering agent useful for conuplexing bard ions such as 
calcium and magnesiumaehum about O% to about6%Jy 
wdghlFth composition. 
6MMOpifI useful In the present invention 

include vitamin A (as retinyl acetate, propionate or 
paisnitate) vitamin B1 (as thiamine mononlirate), vitamin B2 45 
(as riboflavin). yL.ml.i B.5 (as pantothenic acid). vitamin B6 
)as pyridoxAne hydrochloride. dioctenoate, dilaurate, 
dipalmitate or tripalmitate), vitamin B12 (as 
cyanocobalamln). vitamin B15 (as pangamic acid), vitamin 
C )as ascorbic acid). vitamin D2 (as crgocalclferol). vitamin so 
D3 (as cholecalciferol). vitamin E (as dl-a-tocopherol 

. llnoleate or nicotinate.). vitamin F (as glyceryl 
linoleate and glyceryl llnolcnatc). vitamin K1 (as 
phytonadlone). vitamin K3 (as menadionc), paba 
(p-aminobeazolc acid), choline, folic add, nlaelnamjde, ss 
niacin blotin, retina. Inositol and mixtures thereof. Pre-
ferred vitamins are vitamin A. vitamin B. 
vitamin D2 and vitamin ETypical levels of vitamin are from 
about 0% to about 5% by weight of the composition. 

Examples of amino adds useful In the present Invention 60 
include alanine. f-a1anine. N-methylalantne. 
N-phenyln1nnine, ct-anuinoisobutyric acid, a-aminobutyric 
acid, ca-amlnocaproic acid ci-aminocaproic acid. glycine, 
N-ethylglycine. N-propylglyclne. N-butylglyclne, leueine, 
methionine sareosine. serine, norvaline, tryptophan. lysine, 65 
aspattic acid, glntandc add. Iminodineetic add. koratin amino 
acids and mixtures thereof. The sodium, potassium. ammo-

40 
alum or calcium salts of amino adds are useful as well and 
may be preferred in certain instances. Typical levels of 
ammo acid are from about 0% to about 5% by weight of the 
composition. 

Examples of proteins useful In the present invention 
include hydrolyzed casein hydrolyzed collagen (hydrolyzed 
animal protein), hydrolyzed corn protein, hydrolyzed 
glycosaminoglycans. hydrolyzed keratin (keratin protein). 
hydrolyzed milk protein, hydrolyzed pea protein. hydro-
lyzed potato protein, hydrolyzed rice protein, hydrolyzed 
soy protein. hydrolyzedvegetable protein. hydrolyzed wheat 
gluten, hydrolyzed wheat protein, hydrolyzed yeast protein 
and mixtures thereof. The sodium, potassium, ammoniumor 
calcium salts of proteins are useful as well and may be 
preferred in certain Instances. Preferred proteins are hydro-
lyzed milk protein and hydrolyzed soy protein. Typical 
levels of protein are from about 0% to about 5% by weight 
of the composition. 

Examples of other anti-plaque/anti-calculus agents useful 
In the present invention include C1�C21 D-ladobionnmnhle. 
sodiwnphytate. folic acid, fatty acids such as nonanoic acid, 
peptides, stannous phosphate salts, copper phosphate saks, 
strontium phosphate salts, magnesium phosphate salts. Inor-
ganic phosphate salts, organic phosphate salts. chiorhexi-
dine salt derivatives and stannous fluoride. The dulorhexi-
dine salt derivatives are particularly useful as anti-plaque/ 
antibacterial agents as describedin US. Pat Nos, 3.923.002. 
3.937.807 and In Belgian Patent Nos. 0.843244.0.844.764 
all of which are incorporated herein by reference. Typical 
levels of other and-plaque/and-calculus agents are from 
about 0% to about 5% by weight of the composition. 

Examples of opacffiers and pearlescent agents useful in 
the present invention which provide a so& silvery and 
pearly luster to hair care compositions include hexadecanol. 
octadecanol, tallow alcohol, oleyl alcohol, ethylene glycol 
monostearate. ethylene glycol distearate. diethylene glycol 
distearate, Irlethylene glycol distearate. glycerol mono! 
distearate. PEG 400 stearate, PEG 600 oleate,PEG4toPEG 
150 lauzate/dilaurate. PEG 4 to PEG 150 te/distearate 
PEG-4 to PEG 150 oleate/dloleate, ouco gluconainide. tal-
low gluconamide, dodecyl gluconamide hexadecyl 
gluconamide, octadecyl gluconamide, coco 
glucoheptonamide. tallow lactoblonanulde. octadecyl 
lactobionamide, tallow maltobionanilde, 
bismuihoxychioride. sperinaceti, magnesium silicate, cal-
cium silicate. guanine, zinc oxide titanium dioxide (anatose 
form or rutile form), titanium dioxide coated mica and 
coloured pigments coated mica and as well as the zim 
calcium and magnesium salts of fatty adds such as myristic 
acid, pahnific acid, stearic acid, behenic acid, coconut fatty 
acid. Preferred are the non-heteroatom containing alkyl 
aldonainides and the ethylene glycol esters such as ethylene 
glycol monostearate and distearate. Typical levels of 
opacifiers or pearlescent agent are from about 0% to about 
5% by weight of the composition. 

Examples of antibiotics useful in the present Invention 
which function as a means of controlling plaque, caries. 
calculus and periodontal disease Include penicillin. 
neomycin. erythromycin. tyrotbrlcin, thlorotetraacydline. 
vancomycin. alexidim octenidine and mixtures thereof. 
Preferred antibiotics are neomycin. alexidine and mixtures 
thereof. Typical levels of antibiotic are from about 0% to 
about 3% by weight of the composition. 

Examples of and-enzymes (enzyme Inhibitors) useful in 
the present Invention include penicillin, anionic suffactants 
such as sodium N-lauroyl sarcosinate and sodium 
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dodecylbeuzenesulfonate, sodium dehydroacetate and mix-
lures thereof. Anti-enzymes prevent dental caries by hiblb-
fling acid producing enzymes that convert sugars Into acids 
which are corrosive to tenth. Typical levels of anti-enzyme 
are from about 0% to about 3% by weight of the composi-
tion. 

Invention include cinic acid, tartaric acid, lactic acid, gin-
conic add, lactobionic. acid, glycolic acid, proplonic acid, 
sualrdc acid hydrochiorlC ac d,phosphorlc acid, nilriºicid, 
sulfiilc acid, formic acid, boric acid. acetic acid benzoic: 
acid, pdni1te add, stearic acid, sodium hydroxide, sodium 
carbonate, sodium bicarbonate, potassium hydroxide, potas-
sium carbonate, potassium bicarbonate and mixtures 
thereof. The amount of pH-confrol agent used Will be that 
which is sufficient to provide the desIred p11. The pH of the 
present compositions may bela the range ofabout3 to about 
9 preferably from about 4 to about & The amount of 
p11-adjusting agent used will be that which is sufficient to 
provide the desired pH, typIcally from about 0.01% to about 
3% by weight of the composition. 

Examples of oxidizing agents useful In the present inven-
tion which disrupt badermal adhesion to the tooth surihen and 
prevent dental caries as well as assist In providing a dean 
refreshing feeling Indude sodium chlorate, potassium 
chiarute, sodium perborate, potassium perborate, sodium 
porcarbonate, potassium percarbonate, Urea peroxide, cal-
dumperoxide, mgeeftim oxide and hydrogen peroxide. A 
preferred oxidizing agent is àicinth&oxide  andbydrogen 
peroxide. Methods and systems for stabilizing hydrogen 
peroxide In oral hygiene compositions are well known In the 
art and are desesibed In U.S. Pat. Nos. 4X%154,4,697463, 
5020.694, 5,038.963,5,059417 and Des. .0315.496 all of 
WhIdi are incorporated herein byroforence. Typical levels of 
uidlzing agent are from 0% to about 5% by weight of the 

Fxmnpies of antioxidants useful in the present invention 
Include propyl gallate, butylated hydroxyanisole (BHA), 
tolubydrcqufnone (TIIQ) sold asTenox M Tenox BUAand 
Tom THQ by Eastman Chemical Products Inc., agdJn’ty 

.hydrnIytnhI (R1rl)r4d as Sustane BifF by hOP 
Procoss Division. Typical levels of antioxidant used to 
prevent oxidation of air sensitive ingredients which assist in 
preventing ales and odor fnrnmlion are hom about 0% to 
about 3% by weight of the composition. 

An example of a preferred whitening agent which func-
tions to whiten teeth is tlfnninm dioxide. Typical levels of 
whitening agent is from about 0% to about 5% by weight of 
the composition 

Examples of preservatives or antimicrobial agents that 
function as bactericides end/or fungicides useful In the 
present InventionInclude gluturaldehyde, formaldehyde, 
paraformaldehyde. glyoxal, benzoic acid, sodium benzoate, 
- benzoate, sodium methyl phythaxy 
salicylic acid, sorbic acid, dehydroacetic acid, benzyl 
alcohol, ethanol, 2-phenoxyethanol, chlorohexidine 
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hydrochloride. dichiorophene (2,2’-dihydroxy-5,5’-
dlchlorodlphenyl methane)trlciosan, chloroacetamlde, 
p-chloro-m-xylenoi. 1-(3-chloroa1lyl)-3,5,7-triaza-1-
azoniaadarnantane chloride, methyl paraben. propyl 
paraben, butyl paraben, benzyl paraben. ImidarLdldiyl urea, 
diazolidinyl urea, mononiethylol dimethyihydantoin (MDM 
hydantoin), dimelbylol dimethyl hydantoin (DMDM 
hydantoin),, lodopropylnyl butylcarbamate, 2-bromo-2-
nitropropane-13-diol. 2-octyl-4-lsothlazolin-3-one, 
5-cbloro-2-methyl-4-isothiazoiin-3-one 
(methylduloroisolbiazoline), 2methyl-4-Isotbiazolin-3-one 
(niethyilsotbaizoline) and dicocodimethylammouiwn chlo-
ride. Preferred preservatives are the alkyl parabens, benzoic 
acid and their salts. Typical levels of preservative used to 
control bacterial action are from about 0% to about 2% by 
weight of the composition. 

Many additional optional Ingredients that are useful in the 
present invention are described In McCutcbeon’s, Deter-
gents and Emulsifiers (Vol 1). MeCutcheon’s, Functional 

20 MaterIals (Vol 2), 1992 Annual Edition. published by 
McCutcheon’s MC Publishing Co., and Foods łmiea1s 
Index, 1981 Third Edition, published by National Academy 
Press as well as the CIFA (Cosmetic, Tolkary and Fragrance 
Association) 1992 International Buyers Guide, published by 

25 C1’FA Publications and OPD 1993 Chemical Buyers Direc-
tory 80th Annual Edition, published by Schnell Publishing 
Co. which are all Incorporated herein by reference. 

According to the present invention an oral hygiene corn-

30 
position comprises the following Ingredients: 

(a) from about 0.01% to about 15% by weight of the 
composition is a heteroatom containing elkyl aldonamide 

(b) from about 0% to about 65% by weight of the 
35 composition is an abrasive polishing agent; 

(c) from about 0% to about 80% by weight of the 
composition is a humectant; 

(4) from about 0% to about 45% by weight of the 
composition Is ethanol; 

40 (e) froni about 0% to about 30% by weight of the 
composition is a blndadcothickener 

(f) from about 0% to about 30% by weight of the 
composition Is a cosucfaclant; 

45 (g) from about 0% to about 8 by weight of the compo-
sition Is an astringent; 

(Ii) from about 0% to about 8% by weight of the carnpo-
sitlon is an anti-plaque agent; 

(I) fran about 0% to about 8% by weight of the compo-
so  is an anticaladus agent; 

(j) from about 0% to about 5% by weight of the compo-
sition Is an antibacterial agent; 

(k) from about 0% to about 5% by weight of the compo-
sition Is a bufl’ealug salt pair; 

5 (1) from about 0% to about 5% by weight of the compo-
sition Is a alkali metal halide (salt); 

(m) ftom about 0.01% to about 4% by weight of the 
composition Is an essential flavor oil; 

(n) from about 0.01% to about 4% by weight of the 
composition is a sweetening agent; 

(0) from about 0% to about 5% by weight of the compo-
thou is a fluoride source; 

(p) from about 0% to about 2% by weight of the compo-
65  Is a colorant; 

(q) from about 0% to about 8% by weight of the compo-
sition Is a desensitizing agent; r L 
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(r) from about 0% to about 8°4 by weight of the compo-
sition is a healing agent; 

(a) from about 096’  to about 6% by weight of the compo-
sition is a chelathiglsequestering agent; 

(t) from about 0% to about 5% by weight of the compo-
sition is a vitamin; 

(u) from about 0% to about 5% by weight of the compo-
sition is an amino acid; 

(v) from about 0% to about 5% by weight of the compo-
sition is a protein; 

(w) from about 0% to about 5% by weight of the com-
position is an opaciller; 

(x) from about 0% to about 3% by weight of the compo-
sition is a antibiotic; 

(y) from about 0% to about 3% by weight of the compo-
sition is an antienzyme; 

(z) from about 0% to about 3% by weight of the compo-
sition Is a enzyme; 

(an) from about 0.01% to about 3% by weight of the 
composition is a pH control agent 

(bb) from about 0% to about 5% by weight of the 
composition is a oxidizing agent; 

(cc) from about 0% to about 3% by weight of the 
composition is an antioxidant; 

(dd) from about 0% to about 5% by weight of the 
composition is a whitening agent; 

(on) from about 0% to about 2% by weight of the 
composition Is a prescrvative/antlnlIl!robial agent; and 

(if) the remainder is watec 
In a more ftwww aspect of the present invention an oral 

hygiene composition comprises the following ingredients: 
(a) from about 0.02% to about 13% by weight of the 

composition is a bderoatom containing alkyl aldonamide 
compound; 

(b) from about 0% to about 55% by weight of the 
composition is an abrasive polishing agent; 

(c) from about 0% to about 75% by weight of the 
composition is a humectant; 

(d) from about 0% to about 40% by weight of the 
composition is ethanol; 

(e) from about0% to about 25% by weight of the 
composition Is a biuderlcothickener 

(1) from about 0.01% to about 28% by weight of the 
composition is a cosurfactant; 

(g) from about 0% to about 6% by weight of the compo-
sition is an astringent; 

(h) from about 0% to about 6% by weight of the compo-
sition Is an anti-plaque agent; 

(1) from about 0% to about 6% by weight of the compo-
sition is an anticalculus agent; 

(j) from about 0% to about 4% by weight of the compo-
sition Is an antibacterial agent; 

(k) from about 0% to about 4% by weight of the compo-
sition is a buffering salt pair; 

(I) from about 0% to about 4% by weight of the compo-
sition Is a alkali metal halide (salt); 

(m) from about 0.02% to about 3% by weight of the 
composition Is an essential flavor oil; 

(n) front about 0.02% to about 3% by weight of the 
composition is a sweetening agent; 

(0) from about 0% to about 4% by weight of the compo-
sition is a fluoride source; 
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(p) from about 0% to about 13% by weight of the 

composition Is a colorant; 
(q) from about 0% to about 7% by weight of the compo-

sition is a desensitizing agent; 
(r) from about 0% to about 6% by weight of the compo-

sition Is a healing agent; 
(a) from about 0% to about 4% by weight of the compo-

sition Is a chelating/sequesterIng agent; 

10 
(t)from about o%to about 4%by weight of the compo-

sitlon is a vitamin; 
(u) from about 0% to about 4% by weight of the coinpo-

sitlon is an amino acid; 
(v) from about 0% to about 4% by weight of the compo-

is sition is a protein; 
(w) from about 0% to about 4% by weight of the com-

position is an oparifler; 
(x) from about 0% to about 2% by weight of the compo-

sition is a antibiotic; 
20 (y) from about 0% to about 2% by weight of the compo-

sition is an antienzyme; 
(z) from about 0°4 to about 2% by weight of the compo-

sition is a enzyme; 
25 (aa) from about o.02%to about 2%by weight ofthe 

composition is a p11 control agent; 
(bb) from about 0% to about 4% by weight of the 

composition Is a oxidizing agent; 
(cc) from about 0% to about 2% by weight of the 

so composition Is an antioxidant; 
(dd) from about 0% to about 4% by weight of the 

composition is a whitening agent; 
(cc) from about 0% to about 1% by weight of the 

35 
composition Is a preservatIve/antimicrobial agent; and 

(if) the remainder is water. 
In an even more narrow aspect of the present Invention an 

oral hygiene composition comprises the following ingredi-
ents: 

40 (a) from about 0.03% to about 10% by weight of the 
composition is a heteroatom containing ailcyl aldonamide 
compound; 

(b) from about 0% to about 50% by weight of the 
composition Is an abrasive polishing agent; 

4 (c) from about 0% to about 70% by weight of the 
composition is a humectant; 

(d) from about 0% to about 35% by 
weight of the 

composition is ethanol; 
(e) from about 0% to about 20% by weight of the 

50 composition Is a binder/cothickener; 
(f) from about 0.02% to about 25% by weight of the 

composition is a cosuffactant; 
(g) from about 0% to about 4% by weight of the compo-

55 
sition Is an astringent; 

(h) from about 0% to about 4% by weight of the compo-
sition Is an anti-plaque agent; 

(I) from about 0% to about 4% by weight of the compo-
sition Is an anticalculus agent; 

60 (1) from about 0% to about 3% by weight of the compo-
sition Is an antibacterial agent; 

(k) from about 0% to about 396’  by weight of the compo-
sition is a buffering salt pair; 

(1) from about 0% to about 3% by weight of the compo-
s sition is a alkali metal halide (salt); 

(m) from about 0.03% to about 2% by weight of the 
composition is an essential flavor oil; 



5,624,906 
45 

(n) froinabout 0.03% to about 2% by weight of the 
composition Is a sweetening agent 

(0) from about 0% to about 3% by weight of the compo-
silion Is a fluoride source; 

(p) from about 0% to about 1% by weight of the compo-
sition Is a colorant; 

(q) from about 0.05% to about 30% by weight of the 
composition is an optional ingredient(s); and 

(r) the remainder Is water. 

Method of Manufacture: 

Aldonic adds, aldobionic acids and their lactones are 
prepared by microbial fermentation, chemical oxidation or 
enzymatic oxidation of sugars. (See for example, EP 142, 
725 (1985) to Saito, at at; EP 232,202 (1986) and EP 
233.816 (1987) to Fuertes ci at; JP 62069728 (1987) to 
Tlinimn, ci at; Biotechnology Letters 6:487 (1984) to 
Chang, at at; Blotecbnolo’ Letters 9252 (1987) to 
Burdick at at; German Pat No. 2911,192(1980) and US. 
Pat. No. 4,460,686(ON toHaitmelerandAppL MlcrobioL 
Blotedutol. 21:356(1985) to Selskaii, at at all of which are 
Incorporated herein by reference). Examples of aldonic 
acids, a1dthio1c adds and their lactonee suitable for the 
preparation of heteroatoni containing alkyl aldonandde 
compounds Include but are not limited to threonic add, 
arabinonlc acid, lyxonic add, allonic acid, altronic acid, 
Idonic acid, talonic acid, gluconic acid, galactonic acid, 
mannonic acid, lactoblonic acid, nialtobionic add, cello-
bionic acid, gentiobionic acid, melibionic acid, 
glucopyzunosyl-(1-5)-arabinonic acid, erytImuto1actone 
ribonolactone, xylonolactone, gluconolactone, 
galactonolactone, maunonolactone, gulonolactone, 
glucoheptonolactone, lactobionolactone and maltobionolac-

Heteroatom contairdug alkyl aldonamide compounds of 
.1_ ..3.. .A 1... ...0 
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after which the composition Is stirred until homogeneous 
and dLchazged. Ingredients that are poorly soluble In the 
composition matrix can be predispersed In the alcohol or 
sud’actant system which are later added to the composition. 

s Optionally, the dental rinse and mouthwash compositions of 
the present invention can be filtered through a 1-4 pm Mar 
to provide a sparkling clear stable product Commercial 
quantifies of the dental rinse and mouthwash compositions 
of the present invention can be easily prepared In a diary 

10 type stainless steel, tygon or glass lined kettle equipped with 
a provision for agitation, heating and cooling. Pmcessing 
may be continuous or batch wise, however cost savings may 
be iiuther inereased through continuous processing by virtue 
of economy of scale. 

15 The dentifrice compositions of the present Invention can 
be prepared by adding the appropriate amount of water or 
humectantand admining the active Ingredients with appro-
priate stirring at about 180 C. to about 100° C., preferably 
from about 200 C. to about 800 C. even nicirci3referably 

20 from about 220 C. to about 700 C. Ingredients maybe added 
as. a main, mix, partial mix or as a premix. All temperature 
sensitive components are added after the composition has 
cooled from about 18° C. to about 38° C. after which the 
composition is stirred until homogeneous and dicharged. 

25 Ingredients that are poorly soluble In the composition matrix 
can be predispersedin the surfactaat system which are later 

� added to the composition. Additionally, the dentifrice com-
positions of the present invention can be made free of air by 
pulling a carefully regulated vaouum to provide a smooth 

30 homogenous stable product Commercial quantities of the 
dentifrice compositions of the present invention can be 
easily prepared in a diary We stainless steel, tygon or glass 
lined kettle equipped with a provision for agitation, vacuum 
heatlng’and cooling. Processing may be continuous or batch 

35 wise, however cost savings may be further inoreased 
through continuous processing by virtue of economy of 
scale 
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[57] ABSTRACT 

An aqueous abrasive whitening composition containing a 

peroxide whitening compound which is chemically and 

physically stable and exhibits heightened and rapid whiten-

ing of teeth and stain removal which comprises a combina-
tion of water, calcined alumina abrasive and a peroxide 

compound. 
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STABLE AQUEOUS ABRASIVE PEROXIDE 
TOOTH WIIITENING DENTIFRICE 

This application is a continuation-in-part of copending 
application Ser. No. 08/692,841 filed Aug. 2, 1996. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to peroxide containing 

preparations for whitening human teeth, and more 
particularly, to a stable peroxide dentifrice composition 
which when applied onto the surface of teeth acts to both 
whiten and remove stain from teeth. 

2. The Prior Art 
A tooth is comprised of an inner dentin layer and an outer 

hard enamel layer that is the protective layer of the tooth. 
The enamel layer of a tooth is naturally an opaque white or 
slightly off-white color. It is this enamel layer that can 
become stained or discolored. The enamel layer of a tooth is 
composed of hydroxyapatite mineral crystals that create a 
somewhat porous surface. It is believed that this porous 
nature of the enamel layer is what allows staining agents and 
discoloring substances to permeate the enamel and discolor 
the tooth. 

Many substances that a person confronts or comes in 
contact with on a daily basis can "stain" or reduce the 
"whiteness" of one’s teeth. In particular, the foods, tobacco 
products and fluids such as tea and coffee that one consumes 
tend to stain one’s teeth. These products or substances tend 
to accumulate on the enamel layer of the tooth and form a 
film over the teeth. These staining and discoloring sub-
stances can then permeate the enamel layer. This problem 
occurs gradually over many years, but imparts a noticeable 
discoloration of the enamel of one’s teeth. 

There are available in the marketplace non-abrasive gel 
compositions for home use which contain 1-3010 by weight 
concentrations of hydrogen peroxide or urea peroxide and 
when brushed on the teeth effect whitening and removal of 
stains, 

A drawback to the use of these peroxide based whitening 
gels is the tendency of the peroxide component to decom-
pose within a relatively short period of time following 
manufacture with concomitant loss of all or a substantial 
amount of the available oxygen thereby limiting the efficacy 
of those products as teeth whitening compositions. Peroxy 
compounds such as hydrogen peroxide are notoriously 
unstable with respect to maintenance of peroxide level and 
have been found to be difficult to formulate into aqueous 
gels or pastes which will have an adequate shelf-life and yet 
will readily liberate oxygen when applied to teeth. 
Therefore, the prior art, for example U.S. Pat. No. 4,988,450 
and US. Pat. No. 3,657,413, in formulating oxygen liber-
ating compositions for the whitening of teeth, utilize anhy-
drous powders or water-free pastes or gels which must be 
protected against chemical interaction. A drawback to the 
use of such anhydrous products is that, due to the absence of 
water, application of the product tends to desiccate oral 
tissue which leads to irritation and tissue damage. Further, 
due to the absence of water in the formulation of the 
anhydrous product, the product exhibits poor, often unac-
ceptable theological properties due to inadequate hydration 
of the gelling agents added to thicken the product. 

Dentifrice whitening products formulated with peroxy 
compounds normally do not contain abrasive polishing 
agents as such materials activate the rapid decomposition of 

the peroxy compounds whereby the oxygen whitening agent 
is prematurely released. The gas evolution is especially 
undesirable as such gas evolution can cause swelling and/or 
bursting of tubes containing the dentifrice product Capped 

5 tubes filled with dentifrice products containing peroxide 
compounds and silica abrasives have been known to explode 
within one day after filling. U.S. Pat. No. 5,256,402 dis-
closes that when alumina abrasives are substituted for silica, 
the filled product is pocketed with gas bubbles within days 

10 of filling. 
A drawback to the use of whitening products which are 

formulated without abrasives is that, in addition to the 
stability problem, the products are not effective in stain 
removal. Thus the abrasive or polishing agent incorporated 

15 in a dentifrice acts to debride and physically scrub the 
external surface of teeth. This scrubbing action removes 
filmy bacterial and plaque layers as well as some of the 
stains and discoloring pigments that are found on teeth that 
cause the undesired discoloration. These abrasive agents 

20 also microabrade the tooth so as to polish the teeth to give 
the enamel a more lustrous appearance and a higher optical 
sheen. This micro abrasion action enhances the scrubbed 
teeth’s ability to reflect white light and thereby appear 
brighter. 

25 The aqueous abrasive toothpaste composition disclosed in 
U.S. Pat. No. 5,256,402 contains a urea or hydrogen perox-
ide compound an alkali pyrophosphate salt and a calcium 
pyrophosphate abrasive which is stable with respect to 
active oxygen level. A drawback to the abrasive peroxide 

30 oral composition disclosed in U.S. Pat. No. 5,256,402 is that 
although the peroxide compound is stable, additional stabil-
ity is required when the product is subjected to extended 
storage periods at abnormally high temperatures. 

35 
In copending patent application Ser. No. 08/692,841 filed 

Aug. 2, 1996 there is disclosed an aqueous abrasive provide 
dentifrice composition which is physically and chemically 
stable and effects rapid whitening of teeth and stain removal 
which contains a dicalcium phosphate abrasive, 

a 

peroxide 
compound, a humectant containing a polyethylene glycol, a 

4° metal ion complexing agent, an antioxidant compound and 
a polyoxyethylene-polyoxypropylcne block copolymer gel-
ling agent, the pH of the dentifrice being buffered in the 
range of about 5.8 to about 7.2. 

45 
Although the aqueous abrasive peroxide dentifrice com-

position of copending application Ser. No. 08/692,841 is 
effective in whitening teeth, the art continuously seeks 
dentifrice compositions of greater whitening efficacy and 
stability. 

50 SUMMARY OF THE INVENTION 

In accordance with the present invention, it has now been 
found that an aqueous abrasive peroxide dentifrice compo-
sition which is physically and chemically stable and effects 

55 rapid whitening of teeth and stain removal is obtained using 
a calcined alumina abrasive, a peroxide compound, and a 
stabilizer compound. 

The stability of the dentifrice composition of the present 
invention is unexpected, for as previously discussed, the 

60 prior art (U.S. Pat. No. 5,256,402) understood that denti-
frices containing peroxy compounds and alumina abrasives 
have poor stability. 

DESCRIPTION OF THE PREFERRED 

65 
EMBODIMENTS 

It is critical to the practice of the present invention that the 
form of alumina used as the abrasive in the dentifrice 
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compositions of the present invention be calcined alumina, 
a form of alumina produced by calcination of aluminum 
hydroxide into alpha-A1203 which is thermodynamically 
stable at temperatures above 1200° C. Calcined alumina 
abrasives are available commercially. A preferred calcined 
alumina abrasive is sold by Alcan Chemicals under the 
designation Baco Aluminum Oxide. 

The calcined alumina abrasive is incorporated in the 
whitening composition of the present invention at a concen-
tration of about 1 to 30916 by weight and preferably about 5 
to about 10% by weight. 

The peroxide component of the composition of the inven-
tion is included in an amount sufficient to allow release of 
sufficient oxygen during brushing of teeth to effect whiten-
ing thereof. Typically, the peroxide compound can be 
employed in the composition of the present invention in 
amounts so that at least about 05% of the composition 
comprises a peroxide. Preferably, the peroxide comprises 
from about 0.5 to about 1001b by weight of the composition. 
More preferably, the peroxide comprises from about 0.75 to 
about 5% by weight of the composition. Examples of 
suitable peroxide compounds used to prepare the composi-
tions of the present invention include metal peroxides such 
as calcium peroxide, hydrogen peroxide and organic perox-
ides including urea peroxide, glyceryl peroxide, benzoyl 
peroxide and the like. A preferred peroxide compound is 
hydrogen peroxide. 

The peroxide and calcined alumina abrasive used to 
prepare the whitening composition of the present invention 
are dissolved or suspended in a vehicle comprised of water 
and a humectant such as a polyethylene glycol and glycerin. 
Water constitutes about 7 to about 40916 by weight of the 
whitening composition of the present invention and prefer-
ably about 2010 about 30010 by weight. 

Illustrative of polyethylene glycols useful in the practice 
of the present invention include polyethylene glycols known 
by the trademark Carbowax which are nonionic polymers of 
ethylene oxide having the general formula: HOCH2 

(CH2OCH2)CH20H wherein n represents the average num-
ber of oxyethylene groups. The Carbowax polyethylene 
glycols are designated by a number such as 400, 600, 800, 
1000, 2000 which represents the average molecular weight 
The molecular weight range of the polyethylene glycols 
used herein is about 200 to about 2000 and preferably about 
600 hereinafter referred to as PEG 600. 

The polyethylene glycol component included in the com-
position of the present invention constitutes about 10 to 
about 30% by weight of the whitening composition and 
preferably about 15 to about 20% by weight. 

Glycerin maybe included in the whitening composition of 
the present invention in the range from 0 to about 10% by 
weight of the whitening composition. Concentrations of 
glycerin substantially in excess of 1091b by weight have been 
found to cause physical destabilization (liquefaction) of the 
composition and therefore such excess should be avoided. 

Galling agents are included in the abrasive peroxide 
compositions of the present invention in amounts from about 
10% to about 25% by weight of the composition and 
preferably about 12 to about 20% by weight. Examples of 
suitable gelling agents include polyoxyethylene polyoxypro-
pylene block copolymers having the formula HO(C2H40)b 
(C3RO)(C2fl40)H wherein a is an integer such that the 
hydrophobic base represented by (C-3H60) has a molecular 
weight of about 2750 to 4000, b is an integer such that the 
hydrophilic portion represented by (C21140) constitutes 
about 7040% by weight of the copolymer. Block copoly-

4 
mers of this composition are available commercially under 
the trademark Pluromc F type. 

Pluronic F127, which has a molecular weight of range of 
about 9000 to about 14000 and contains 70% of the hydro-

5 philic polyoxyethylene moiety is preferred for use as a 
gelling agent in the practice of the present invention 

Other examples of gelling agents which maybe employed 
are the well-known carboxy vinyl polymers of extremely 
high molecular weight sold under the trade name Carbopol 

10 by the B.F. Goodrich Chemical Company as well as car-
boxypolymethylene polymers which comprise a major por-
tion of one or more alpha, beta-olinflnically unsaturated 
carboxylic acids, and a minor portion of a polyalkenyl 
polyether or a polyol, i.e., a copolymer or acrylic acid 

15 cross-linked with from about 0.75% to 1.5% of polyally 
sucrose. 

The presence of metal ion chelating agents and antioxi-
dants (oxygen scavengers) stabilizer corn unds in the den-
tifriceto 

20 the chemical stability ofleahrnsive-peroxide4rnfflpr1aition. 
Examples of suitable,, metal inn chelting.agentsjnelude 
alkali metal stannates such as sodium  and potassium 
standate  acid and ills. 
Examples  of antioxidants useful in the practice of the 

25 present invention include butylated hydroxy toluene (Bifi), 
nordihydroguaiaretic acid, propyl gallate and trihydroxybu-
tyrophenone. The metal ion chelating agents are incorpo-
rated in the compositions of the present invention at a 

30 
concentration of about 0.01 to about 1% by weight and the 
antioxidant is incorporated at a concentration of about 0.05 
to about 0.2001b by weight and preferably about 0.02 to about 
0.05% by weight. 

In preparing the abrasive peroxide compositions of the 
35 present invention, the pH of the composition is adjusted to 

a range between about 3.0 and about 8 and preferably about 
between about 5 and about 7. 

Pyrophosphate salts having anti-tartar efficacy such as 
diallcali or tetra-alkali metal pyrophosphate salts such as 

40 NaP207 (TSPP), K4P207, Na2K2P207, Na2fl2P2O7 
(SAPP), and K2HP2O1, may be included in the composition 
of the present invention at a concentration of about 03 to 
about 8.0% by weight and preferably about 1.5 to 3351v by 
weight. In addition to their antitartar efficacy, pyrophosphate 

45 salts serve a dual function as supplementary metal ion 
complexing agents. 

Fluoride salts having anti-caries efficacy may also be 
incorporated in the dentifrice of the present invention and 
are characterized by their ability to release fluoride ions in 

50 water, for example, sodium fluoride, potassium fluoride, 
sodium fluorosilicate, ammonium fluomsilicate and sodium 
monofluorophosphate (NaMFP). It is preferable to employ a 
fluoride salt to release about 10-1500 ppm of fluoride ion. 

Asurfactant is also included in the whitening composition 

55 of the present invention and serves as a solubilizing, 
dispersing, emulsifying and wetting agent and is especially 
effective in solubilizing the flavor ingredient present. Sur-
factants which may be used in the practice of the present 
invention include cationic surfactants, anionic surfactants 

60 such as sodium laurylsulfate and sodium laurylsulfoacetate, 
ampholytic and amphoteric surfactants like cocoamidopro-
pyl betaine. 

The flavor ingredient constitutes about 0.5-5.0% by 
weight of the dentifrice composition of the present inven-

65 tion. Suitable flavoring constituents are flavoring oils, e.g., 
oils of spearmint, peppermint, wintergreen, menthol, 
cineole, limonene, menthone and menthyl acetate. 
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A sweetening material is preferably also employed as a 
complement to the flavoring material. Suitable sweetening 
agents are water soluble and include sodium saccharin, 
sodium cyclamate, xylitol, aspartame and the like, in con-
centrations of about 0.01 to 1.0016 by weight. Sodium sac-
charin is preferred. 

To prepare the whitening compositions of the present 
invention, water soluble sails such as sodium saccharin and 
sodium monoflurophosphate (NaMFP) are dissolved in an 
aqueous vehicle containing a humectant such as PEG 600 
and glycerin. The vehicle is heated to a temperature of about 
130°170° C., followed by the addition of a 
polyoxyethylene-polyoxypropylene block copolymer gel-
ling agent and the ingredients are mixed until a gel phase is 
formed. An abrasive compound such as calcium pyrophos-
phate is added to the gel and mixed to form a paste. The 
paste when formed is cooled to about 900-130°  F., prefer-
ably about 100° F. A metal ion chelating agent, antioxidant, 
buffering agent and peroxide compound are then added to 
the paste and the ingredients mixed to obtain an homog-
enous mixture. The flavor and surfactant, are then added to 
the mixture to obtain a finished tooth whitening paste of the 
present invention. 

It has been determined that when pyrophosphate salts are 
used in the manufacture of the whitening compositions of 
the present invention, attempts to dissolve such salts in the 
aqueous vehicle at temperatures in excess of 130° F. should 
be avoided as such temperature conditions bring into solu-
tion levels of pyrophosphate salt in excess of the solubility 
capacity of the salt thereby creating a supersaturated con-
dition with respect to the excess salt. During storage at 
lower, ambient temperatures, the excess pyrophosphate salt 
crystallizes out from the whitening composition matrix 
forming insoluble solid matter which is cosmetically unac-
ceptable and may have the further disadvantage of promot-
ing chemical instability. 

it is therefore preferred in the practice of the present 
invention, that when pyrophosphate salts are to be included 
in the whitening formulation that during the manufacture of 
the whitening composition any pyrophosphate salt added to 
the composition is premixed in the humectant and the 
premixture added to the composition matrix at a temperature 
no higher than 100° F. 

The following example further illustrates the present 
invention, but it is understood that the invention is not 
limited thereto. All amounts and proportions referred to 
herein and in the appended claims are by weight unless 
otherwise indicated. 

EXAMPLE I 

A whitening abrasive peroxide of the present invention 
containing calcined alumina designated "Composition A" 
was prepared. For purposes of comparison, a comparative 
whitening peroxide dentifrice (Composition B) was pre-
pared in the same manner as Composition A except calcined 
alumina was not present as an abrasive. The ingredients of 
Compositions A and B are recorded in Table I below. 

TABLE I 

0MPOSfl7ONS A-B 

Composition A Composition B 
ingredients (Weight %) (Weight %) 

Water 24.28 25.64 
PEG 600 17.42 17.42 
Glycerin 7.42 7.42 
TSPP ZOO 2.00 

TABLE I-continued 

COMPOSITIONS A-B 

Composition A Composition B 
Ingredients (Weight %) (Weight %) 

Pluronic F-127 15.00 15.00 
Calcined Ahinilna 10 0 
Colciun, Pyrophosphate 15.00 25.00 

10 Na MEL’ 0.76 0.76 
Saccharin 0.50 030 
Phosphoric Acid 1.000 030 
11202 (35%) containing sodium 4.29 3.43 
stanilate 
Flavor 130 1.50 

15 BHT 0.03 0.03 
81$ 0.80 0.8 

PH 7.02 6.70 

Compositions A and B were prepared by dispersing TSPP 
20 in a mixture of PEG 600 and glycerin and heating to 130°F. 

while stirring. Water was added to the mixture and the 
ingredients mixed for about 5 minutes Saccharin and sodium 
monofluorophosphate (Na WP) were added and the result-
ant mixture stirred for 10 minutes, followed by the addition 

25 of Pluronic F127 and stirring at 130° F., for 20 minutes. The 
mixture was then deaerated for 5 minutes and calcium 
pyrophosphate was added and the resulting paste mixed for 
15 minutes at high speed under vacuum. Potassium stannate 
premixed with 11202 was added to the paste which was 
further mixed for 10 minutes under vacuum at high speed. 

° BHT premixed with flavor oil was then added to the paste 
and mixed under vacuum for 5 minutes. Sodium lauryl 
sulfate (SLS) was then added under vacuum for 5 minutes at 
low speed. When necessary, phosphoric acid was added to 
adjust the pH of the composition to the desired level. 

35 The chemical stability of Compositions A and B was 
determined by initially analyzing the compositions for active 
oxygen (AO) and then storing the composition for a 6 week 
period at elevated temperatures 105° F., 120° F. and again 
analyzing the dentifrice for AO. 

40 The results of these analyses are summarized in Table II 
below. 

45 Composition Stability 

A0%Initial A0%6 weeks @ AO%Recovary 

Composition 105° F. 120° F. 105° F. 120° F. 105° F. 120° F. 

A 1.49 1.49 1.40 1.31 94.0 87.9 
50 B LiP 1.19 1.06 1.01 89.0 84.9 

The data recorded in Table II indicate that the stability of 
the peroxide dentifrices of the present invention 
(Composition A)containing a calcined alumina abrasive is 
949o’ after 6 weeks at 105° F. and greater than 87% after 6 
weeks at 120° F. indicating that the dentifrice composition 
is relatively stable and even has a higher stability than a 
similar dentifrice (Composition B) in which calcined alu-
mina is absent 

60 To test the whitening efficacy of Composition A, bovine 
teeth were stained by intermittent exposure of the bovine 
teeth to a staining broth containing finely ground instant 
coffee, instant tea, gastric mucin, trypticase, soy broth, and 
Sarcina lutes turtox (a chromogenic xnigroorganism) 

65 throughout a four day period. Stained bovine teeth speci-
mens selected for the test showed the same amount of 
discoloration. The selected specimens were then brushed 
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(57) ABSTRACT 

Methods, compositions, and kits for reducing a microbial 
population on a surface are provided. The microbial popu-
lations which can be treated using the methods, composi-
tions, and kits of the present invention include prokaryotic, 
viral, and protozoan populations. The methods, composi-
tions, and kits of the present invention have a number of uses 
in the fields of food production and medicine. 
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[0073] An example of the type of considerations that will 
result in the selection of high concentrations (in concert with 
shorter exposures) versus low concentrations (and longer 
exposures) is the processing of poultry. In this process, birds 
are hung on shackles and move along a conveyer through the 
factory. The transit time generally involves less than 15 
minutes from the time of slaughter to the time that carcasses 
are deposited into a chiller water bath, in which they spend 
roughly 45 minutes before final packaging. There are numer-
ous points in the processing plant at which the stress 
inducers may be applied. To give just two contrasting 
examples, stress inducers can be applied early on in the plant 
at the time of defeathering, a point in the process at which 
spreading of microbes is most likely. Stress inducers can 
also (or alternatively) be included in chiller water itself, as 
is currently the case with chlorine. Defeathering is a rapid 
process; birds pass through the device in a matter of 15-30 
seconds or so, and is followed by many other processing 
steps, including numerous water rinses, before the carcasses 
are deposited in a water chiller. In contrast, the chiller bath 
is a long treatment, and is the final rinse for the carcasses, 
which are then immediately packaged; as a consequence, 
residue from the chiller itself ultimately ends up in packaged 
products. Therefore, high concentrations of iron or copper 
(e.g. 100 m Fe2, for example) may be preferable during 
the brief defeathermg procedure, since these high concen-
trations will later be removed by rinsing, and since high 
concentrations will have a greater effect during such a short 
period of treatment. In contrast, far lower concentrations (10 
4uM or lower) may be preferable during a long chiller bath 
exposure, since in this case the solution may end up on the 
final product, where high concentrations may result in 
staining or a metallic taste. Therefore, specific embodiments 
include all those treatments, which are determined empiri-
cally by the use of high-throughput methods such as those 
disclosed herein, in which either rapid exposures to iron-
and/or copper- based composition or low concentrations or 
such compositions are found to be effective in decontami-
nating said food items. 

[0074] Buffered acidic solutions, such as may be achieved 
with weak organic acids such as acetic, citric, tartaric, or 
mandelic, are optionally used to prepare the transition metal 
preparation, since the solubility of iron and copper are 
increased at acidic pH, and since an acidic pH can also 
function as a stress inducer. The exact pH and acid used will 
depend to some extent on the suitability of acid conditions 
to the application in question. A large number of ligands are 
also known, to those skilled in the art, for the solubilization 
of iron, e.g. citrate, fumarate. It may also be particularly 
useful for solutions to be hypo-osmotic (e.g. prepared in 
pure water), since it is disclosed here that iron or copper 
overload sensitizes microbial cells to the stress of hypo-
osmotic shock. Since reduced iron and copper in solution are 
subject to oxidation and subsequent precipitation, coniposi-
Lions requiring the reduced form of the transition metals 
preferably include powdered preparations that are stored in 
thy form and solubilized immediately prior to use. 

[0075] Many food products possess complex surfaces 
involving barriers of grease, oils, or waxes under which 
pathogenic bacteria may be sequestered. These complex 
surfaces can also interfere with the contact of transition 
metal and/or and stress inducer solutions with target 
microbes. Consequently, formulations for use in the methods 
of the present invention optionally include one or more 
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solvents, soaps, emulsions, detergents, foaming agents, or 
other means known to those skilled in the art for breaking 
down hydrophobic films. Optionally, physical methods such 
as the use of high-pressure sprays, sonication, or heated 
solutions are used to reduce and/or permeabilize water-
impermeable layers. Contaminating bacteria are also often 
found in crevices and pores on foods, which can be an 
obstacle to the delivery of disinfectant compositions. Hence 
techniques for delivering formulations to such pores and 
crevices (e.g., high-pressure sprays, somcation, surfactants, 
and other means known to those skilled in the art) are 
optionally employed in the methods of the present invention. 

[0076] Although the ingestion of moderate amounts of 
copper and large amounts of iron over an extended period of 
time may result in health problems in humans, the residues 
on food from the disclosed compositions and methods pose 
no health risk to consumers. Indeed, both iron and copper are 
essential for human health, and the average American typi-
cally consumes milligram quantities of iron and copper each 
day in food and/or dietary supplements. The safety of iron is 
particularly evident, since the U.S. recommended daily 
allowance is 18 mg (and human infant formula is routinely 
supplemented with even larger amounts of the element). In 
preferred embodiments of the present invention, the amount 
if iron remaining on treated surfaces of decontaminated 
foods will generally be far lower than the amount of iron or 
copper in the food itself. It is therefore not essential to 
remove iron or copper residues from decontaminated foods 
prior to packaging. However, since the residual iron may 
impart an unpleasant flavor, or may leave a yellow, brown, 
or black colored deposit upon the treated surface, the iron 
preparation can optionally be removed prior to packaging or 
consumption. 

[0077j Medical and Veterinary Applications 

[0078] In one embodiment of the present invention, the 
surface to be 1idm microbial ulation includ[Cs  
living tissue e. . a .of 
host indudqs-au-iut&qLsguir&facesuch as an Wi�al 
surface (e.g., the skin of a tie to the teat of a d ), 
as well as am tissues, such as a wound, an abras1iia 
burn and the like. Other living ot 
limited to thesurfaces a vaginal cavity, 
an intestinal tract, and the like (e.g.,.mucosal surfaces). Host 
cells have specific systems to manage exposure to changes 
in transition metals in the environment. For example, in 
higher organisms such as man, iron and other transition 
metals are present in a bound, or "protected," form (either in 
carrier/storage proteins such as ferritin, lactoferrin and trans. 
ferrin, or in the active site of redox proteins such as 
catalase), and as such are not capable of catalyzing destruc-
tive reactions and generally wreaking havoc in the cell. 
However, bacteria and other microbes do not have mecha-
nisms for dealing with excess transmission metals. The 
methods of the present invention take advantage of the 
ability of the plurality of host cells (for example, a skin 
surface of a human) to manage "transition metal overload" 
better than microbial cells. 

[0079] The skin is the first line of defense in protecting 
one’s body from microbial infection. The outermost surface 
of the skin is comprised of squamous epithelial cells, which 
are continuously being removed (sloughed off) as new cell 
growth occurs. Damaged skin (e.g., a wound, an abrasion, a 
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burn, or a damaged region of tissue) provides a portal 
through which invading microbes can potentially enter. The 
methods and compositions of the present invention can be 
used to reduce the populations of microbes in these regions, 
thus reducing the possibility of infection. 

[0080] Disinfectants commonly used for the cleaning of 
epidermal surfaces and/or damaged tissues such as wounds 
are typically non-selective. While effective, iodine, hydro-
gen peroxide, soap, and other disinfectants often destroy 
host cells along with pathogens. Multicellular organisms 
(such as humans) can tolerate the killing of a certain 
percentage of "host cells" in a wound, which is preferable to 
the unchecked growth of bacterial pathogens. However, 
since the ultimate defense of the host against infection is due 
to its immune system, the destruction of immune cells along 
with bacteria is less than an ideal solution. 

[0081] The use of antibiotic-containing creams, which 
selectively target microbial processes and kill susceptible 
cells but generally are benign to the host at doses to which 
susceptible bacteria are sensitive has become a common first 
aid technique. Antibiotics, such as are ingested by humans 
with systemic infections, or spread topically across areas to 
be treated, typically work by targeting metabolic processes 
which are unique to bacteria, and are therefore innocuous to 
host cells. Antibiotics are hence distinct from disinfectants 
(antiseptics), both because antibiotics are generally harmless 
to the host, and because they target a single or a small 
number of metabolic processes. However, antibiotic-resis-
tant strains of bacteria arise which overcome the specific 
modes of action of antibiotics. In other words, the strength 
of antibiotics�that they target particular and unique bacte-
rial molecules �is also a weakness, since mutation of the 
genes encoding antibiotic targets may render a bacterium 
capable of overcoming the antibiotics. In this regard, the 
strength of disinfectants such as hydrogen peroxide is that 
they attack a broad-spectrum of molecules and thereby defy 
attempts by pathogens to evolve resistance. 

[0082] The present invention provides methods for reduc-
ing a microbial population on a living tissue. The methods 
include the steps of a) providing a composition of free iron 
b) providing a stress inducer (optionally, a non-oxidant 
stress inducer); and c) bringing the living tissue into contact 
with the free iron and the stress inducer, thereby reducing the 
microbial population on the living tissue. These methods 
have the advantage of selectively harming the microbial 
cells while not interfering with host cell growth (similar to 
an antibiotic) while retaining the ability to affect more than 
one type of microbe (similar to a disinfectant), thus provid-
ing novel mechanism to reduce the population of microbes 
on a living tissue. 

[0083] Any number of transition metals can be employed 
in the methods of the present invention, but a particularly 
preferred transition metal is iron. The transition metal (or 
combination of transition metals) is provided, for example, 
as a salt, an organic complex, or a combination thereof. 
Exemplary salts and/or organic complexes include, but are 
not limited to, acetate, ammonium citrate, ammonium 
oxalate, eniumsulf. C.bromide, chloride, citrate, fluo-
ride, fumaratehdThidide, nitrate, oxide, phosphate, 
pyrophosphate, sulfate, and tartrate. The metal salt and/or 
organic complex can be prepared in water, or it can be 
prepared in a formulation (e.g., a buffer) suitable for the 
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intended use. Optionally, the iron formulation is prepared in 
water or a hypo-osmotic saline solution. 

[0084] The transition metal can also be combined with one 
or more oxidant or non-oxidant stress inducers. Preferred 
stress inducers for use in the methods of treating a living 
time include, but are not limited to, halides (e.g., iodine), 
organic solvents such as ethanol, the oxidant stress inducer 
11202, and the non-oxidant stress inducers lysozyme (and 
other lytic enzymes), polysaccharides (e.g., chitin, chitosan), 
soap, detergent, and other surfactants. Optionally, other 
stress inducers, such as physical disinfectants (e.g., osmotic 
shock), can also be employed, either as the primary stress 
inducer or in conjunction with an additional stress inducer. 

[0085] The surfaces can be treated, for example, prior to 
contact with a living tissue (e.g., before milking a cow), 
prior to an invasive process (e.g., before a surgical proce-
dure), or after the living tissue has been damaged (e.g., as 
part of a treatment regime for a wound). Contacting the 
living tissue with the free iron and stress inducer can be 
accomplished by any of a number of techniques as described 
previously, including spraying and dipping. Alternatively, 
the free iron and stress inducer can be applied to a matrix or 
other medium for transporting and/or retaining the prepara-
tion against the surface to be treated. For example, the 
preparation can be applied to a mop, a sponge, a cloth, a 
bandage, a gauze, or other material to be placed against a 
wound. One of skill in the art would note that the sponges 
or gauzes used for such a medical application differ in their 
synthesis and chemical composition from a sponge or cloth 
used for another, non-medical application (such as cleaning 
a countertop). 

[0086] A range of concentrations of free iron can be 
employed in the methods for reducing a microbial popula-
tion on a living tissue. For example, the free iron can be 
provided at a concentration as low as about 0.1 uM to as high 
as about 1 M free iron. Optionally, the concentration of free 
iron is between about 0.1 uM and about 100 mM free iron, 
preferably about 1 uM to 10pM free iron. The living tissue 
lobe treated is exposed to the free iron and/or stress inducer 
for a length of time sufficient to decrease the microbial 
population. This sufficient length of time is easily deter-
mined by one practicing the methods of the present inven-
tion. For example, the living tissue can be exposed for as 
short a time period as 5 seconds, or the amount of time that 
it would take to swipe a skin surface or a cow teat with a 
preparation of the free iron. Alternatively, the free iron can 
be applied to the living tissue and left there (i.e., not 
specifically removed or washed away after treatment of the 
surface). Times of exposure between these two extremes are 
also contemplated in the methods of the present invention, 
as described in greater detail in previous sections. The free 
iron and the stress inducer can be coadministered, or they 
can be applied to the surface sequentially. Optionally, the 
free iron can be applied first, and subsequently removed 
prior to bringing the surface into contact with the stress 
inducer. In this embodiment, for example, approximately 
5001o, 755/b, 90%, 95%, 98%, 99%, 99.5%, or substantially 
all of the free iron is optionally removed. The optimum 
concentrations and exposure durations can be determined 
empirically for the living tissue to be treated (e.g., taking 
into account the type of living tissue, physical characteristics 
of the surface (e.g., whether it is damaged, extent of dam-
age), and extent of exposure the living tissue can withstand). 
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Como resultado del examen de fondo, realizado con fundamento en el articulc 45 de 
la Decision 486 de la Comisiôn de la  Comunidad Andina, se le comunica: 

Documentos estudiados 

Descripciôn: Folios: 35 a 60 (como se radicO inicialmente) 

Reivindicaciones: Folios: 61 a 63 (como se radicO inicialmente) 

Prioridad: Folios 1 (11-02-2003, USI 0/364,241). 

Objeto de la invención 

� TItulo de Ia solicitud: COMPOSICION ORAL QUE CONTIENE ENZIMAS CON 
ESTABILIDAD MEJORADA. 

El objeto de la presente solicitud de patente de invenciOn consiste en: 

Una composiciOn para el cuidado oral con propiedades mejoradas en tØrminos de 
higiene oral y contra la placa. 



Reivindicaciones 1-16 : Una composición para el cuidado oral con estabilidad 
mejorada y efectividad contra la placa que incluye un vehiculo oralmente aceptable 
que contiene: 

- Una enzima. 
- Cloruro de cetilpiridinio 
- Un agente reductor. 

Reivindicaciones 17-32: Un mØtodo para lograr una mejor estabilidad de una 
composición oral que contiene enzimas, el cual consiste en preparar una 
composición conformada por un vehIculo oralmente aceptable que contiene: 

- Una enzima. 
- Cloruro de cetilpiridinio. 
- Un agente reductor 
- y luego aplicar la composiciôn a la cavidad oral. 

Reivindicaciones 33-37: Un mØtodo para Ia preparaciôn de una composiciôn acuosa 
para el cuidado oral que contiene un compuesto enzimÆtico estable, el cual consiste 

is 

en: 
- Primero disolver la enzima en una solución acuosa de cloruro de cetilpiridinio 

y un agente reductor. 

o 

en preparar una premezcla y luego agregar la mencionada premezcla al 
vehiculo de la composiciOn para el cuidado oral. 

El problema planteado en esta solicitud es la necesidad de proporcionar una 
composiciOn oral con una mayor estabilidad y efectividad contra Ia placa. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona una 
composiciOn oral que contiene cloruro de cetilpiridinio , un agente reductor y 
enzimas. 

El objeto de la invenciOn definido anteriormente se clasificô  de acuerdo con 
a ClasificaciOn Internacional de Patentes (I PC): A61 K7/16; A61 K7/22, A61 K7/28. 

De la solicitud de Patente 

Reivindicaciones (artIculo 30 D 486) 

El mØtodo de la reivindicaciOn 17 y sus dependientesl8-32 no es claro ya que se 
reivindica un " mŁtodo para lograr una mejor estabilidad" por la manera como se 
prepara la composiciOn. Sin embargo no es correcto reclamar de esta manera ya que 
el lograr una mejor estabilidad es el resultado que se espera alcanzar con Ia 
preparacion de las composiciones que se reclaman en Ia actual solicitud. 

Determinación del Estado de la TØcnica 

Considerando que la fecha de presentaciOn de la primera solicitud de patente de Ia 
cual se reivindica prioridad es 11-02- 2003, se consultaron las bases de datos y los 
archivos con que cuenta la entidad con fecha de publicacion anterior y se 
encontraron los siguientes documentos que anticipan el objeto de esta solicitud:. 



Fecha de No Documento TItulo Publicación 
DENTRIFICO ANTIBACTERIAL QUE EXHIBE 

Dl CO 04122181 PROPIEDADES EN CONTRA DE LA PLACA Y 03122004* 
PARA REFRESCAR EL ALIENTO 

MEJORADAS 

ORAL HYGIENE COMPOSITIONS 

D2 US5624906 COMPRISING HETEROATOM 29-04-1997 
CONTAINING ALKYL ALDONAMIDE 

COMPOUNDS 

D3 US5814304 STABLE AQUEOUS ABRASIVE PEROXIDE 29-09-1998 
TOOTH WHITENING DENTRIFIQUE 

D4 US200210015697 BIOCIDAL METHODS AND COMPOSITIONS 07-02-2002 

* Corresponde a Ia fecha de presentaciôn en fase nacional con fecha de prioridad del 
10-05-2002 

� 
AnÆlisis de patentabilidad (artIculo 14 

Novedad (artIculo 16 D486) 

Respecto a la solicitud en estudio: 

La reivindicación I dice : Una composiciôn para el cuidado oral con estabilidad 
mejorada y efectividad contra la placa que incluye un vehiculo oralmente aceptable 
que contiene: 

- Una enzima. 
- Cloruro de cetilpiridinio 
- Un agente reductor. 

La reivindicaciôn 17 dice : Un mØtodo para lograr una mejor estabilidad de una 
composiciôn oral que contiene enzimas, el cual consiste en preparar una 

� composiciôn conformada por un vehIculo oralmente aceptable que contiene: 

- Una enzima. 
- Cloruro de cetilpiridinio. 
- Un agente reductor 
- y luego aplicar la composiciôn a  la cavidad oral. 

Respecto al Estado de la TØcnica: 

Dl divulga composiciones dentrIficas antibacteriales que exhibe propiedades en 
contra de la placa y para refrescar el aliento, que contienen una enzima, cloruro de 
cetilpiridinio y un agente reductor. 

Las caracterIsticas esenciales de la composición de la reivindicaciôn I y del 
mØtodo para lograr una mejor estabilidad de la composición oral de Ia reivindicaciOn 
17 ,habIan sido divulgadas previamente en Dl, es decir: Una enzima la papaina, la 
glucoamilasa( Foliol4I , pÆgina 9, linea 9 y IInea 22) , cloruro de cetilpiridinio 
como un agente antibacterial, Ver folio 138, pagina 5, 11neasl1-12 ) y un agente 
reductor (gluconato de sodio, Bisulfito de sodio, galatas de metal, estanato de sodio 
y Æcido ascórbico ( Folio 146, pagina 16,lIneas 16-21). Por 10 cual la reivindicación 
no es nueva. 



Adicionalmente: 

La concentraciOn del agente antibacterial se encuentra entre el 0.1 al 1.5 % y 
preferiblemente de 0.3 a 1.2% por peso. (Ver folio 139, pagina 6, lIneas 6-9) 

La papaina es incluida en una concentraciOn del 0.1 at 10% en peso , mÆs 
preferiblemente de airededor del 0.5 a alrededor del 5% en peso. (Ver folio 141, 
pagina 9, lmneas 13-14) 

La glucoamilasa es incluida en una concentraciOn del 0.001% al 2% en peso, mÆs 
preferiblemente del 0.01 al 0.55 % por peso. (Ver folio 142, pagina 10, lIneas 1-2). 

El agente reductor como el gluconato de sodio se encuentra entre el 0.01 y el 1%, 
mÆs preferiblemente ente el 0.1 at 0.5 % y Bisulfito de sodio, galatas de metal, 
estanato de sodio y Æcido ascôrbico se encuentran entre el 0.03 y 2.0 % mÆs 
preferiblemente entre el 0.1 y 0.75 % (Ver folio 146, pagina 16, lIneas 17-23) 

Entre los agentes espesantes asI como celulosas son incorporadas en la 

� 
composición dentrIfica. (Ver folio 144, pagina 12, lmneas 25-26 y folio 145, pÆgina 
13, lmneasl-2). 

Por to tanto las reivindicaciones dependientes 2-7,10-11,13 y las reivindicaciones 
18-23,26-27,29 no mencionan alguna caracteristica que haga nueva a la 
composiciôn de la reivindicaciôn I y el mØtodo de la reivindicación 17, por lo cual se 
considera que no son nuevas. 

D2 enseæa composiciones para higiene oral dentro de las que incluye, dentrificos y 
enjuagues bucales. Dichas composiciones comprenden una enzima, cetilpiridinlo 
cloruro y un agente reductor. 

Las caracterIsticas esenciales de la composición de Ia reivindicación I y del 
mØtodo para lograr una mejor estabilidad de la composiciOn oral de la reivindicación 
17 ,habIan sido divulgadas previamente en Dl, es decir: Una enzima la papaIna, ( 
Folio 149A , columna, 38, lInea 50) , cloruro de cetilpiridinio (como un agente 

. antibacterial, Ver folio 149, columna 36, lmnea 24 ) y un agente reductor (como 
EDTA, BHT, vitamina E, Æcido ascórbico, Folio 150, columna 39, Ilneasl 8-1 9, 25, 
51-52; Folio 150 A, columna 41, lIneas 51-52). Porlo cual la reivindicaciôn noes 
n ueva. 

Adicionalmente: 

La concentraciOn del agente antibacterial se encuentra entre el 0 at 5 %. (Ver folio 
149, columna 36, lmneas 28-30). 

Las enzimas se encuentran en una concentración del 0 at 3% en peso (Ver folio 
150A, columna 41, lIneas 15-16) 

El agente reductor como el EDTA se encuentra entre el 0% y el 6% (Ver folio 
150,columna 39, lIneas 41-42). 

Entre los agentes espesantes se encuentra la carboximetilcelulosa (Ver folio 148A, 
columna 18, linea 55) 
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El agua se encuentra entre el 0-95% y mÆs preferiblemente entre el 45% y el 90% 
(Verfoliol49A, columna 38, lineas 16-22) 

For to tanto las reivindicaciones dependientes 2 - 4,7,10-16 y las reivindicaciones 
18-20,26-32 no mencionan alguna caracteristica que haga nueva a la composiciOn 
de la reivindicación I y el mØtodo de la reivindicación 17, por Ia cual se considera 
que no son nuevas. 

La reivindicaciones 33 dice: "Un mØtodo para la preparación de una composición 
acuosa para el cuidado oral que contiene un compuesto enzimÆtico estable, el cual 
consiste en: 

Primero disolver la enzima en una solución acuosa de cloruro de cetilpiridinio 
y un agente reductor. 

- ó en preparar una premezcla y luego agregar la mencionada premezcla at 
vehIculo de la composicion para el cuidado oral. 

D2 enseæa que los ingredientes activos pueden ser aæadidos coma una premezcla 

� 
al agua 

For to tanta las caracterIsticas tØcnicas esenciales del mØtodo de la reivindicaciôn 33 
ya eran conocidas en D2 (Ver folio 151A, columna 45, Ilneas 58-65) par Ia cual la 
reivindicaciôn no es nueva. 

Las reivindicaciones dependientes 34-37 no mencionan alguna caracteristica que 
hagan nuevo el mØtodo de la reivindicaciOn 33, P01 10 cual se considera que no son 
nuevas. 

Nivel inventivo (artIculol8 D486) 

La reivindicaciôn 8 dice: "La composicion de la reivindicación I , donde el agente 
reductor es estanato de potasio. 

La reivindicaciôn 24 dice : "El mØtodo de Ia reivindicaciOn 17 , donde el agente 
Sreductor es estanato de potasio". 

El documento del estado de Ia tØcnica mÆs cercano es D2 

La solicitud se diferencia de D2 en el agente reductor utilizado. 

El Efecto TØcnico que logra la diferencia es proporcionar una composición oral con 
una mayor estabilidad y efectividad contra la placa. 

El Problema TØcnico Objetivo de esta solicitud es proporcionar una composición 
antiplaca con estabilidad mejorada alternativa. 

D3 divulga una composición de un dentIfrico acuoso estable que comprende agentes 
quelantes. Entre los agentes quelantes se incluyen el estanato de sodlo y potasio 
(Ver folio 153, columna 4, lmneas 21-23) 

Para el experto en la materia en vista del Estado de la TØcnica en su totalidad, es 
decir en vista de D2 y D3, hubiera sugerido sin mucho esfuerzo de su parte 
modificar los agentes reductores divutgados en D2 por los agentes quelantes 
divulgados en D3 con el fin de mejorar la estabilidad de la enzima y asI obtener la 



"4 

MI 
composiciôn de oral reclamada. 

De manera que la soluciOn propuesta al problema tØcnico planteado en esta solicitud 
en la reivindicaciOn 8 y 24, es obvia y no tiene Nivel Inventivo. 

La reivindicación 9 dice: "La composiciôn de Ia reivindicación I , donde el agente 
reductor es sulfato de amonio". 

La reivindicaciôn 25 dice : "El mØtodo de la reivindicaciOn 17 , donde el agente 
reductor es sulfato de amonio". 

El documento del estado de la tØcnica mÆs cercano es D2 

La solicitud se diferencia de D2 en el agente reductor utilizado. 

El Efecto TØcnico que logra la diferencia es proporcionar una composiciôn oral con 
una mayor estabilidad y efectividad contra la placa. 

El Problema TØcnico Objetivo de esta solicitud es proporcionar una composición 
antiplaca con estabilidad mejorada alternativa. 

D4 enseæa corn posiciones orales que contienen agentes secuestrantes de metales. 
Entre ellos se encuentran el sulfato de amonio (Ver folio 155, pagina 9, pÆrrafo 
[0083]. 

Para el experto en la materia en vista del Estado de la TØcnica en su totalidad, es 
decir en vista de D2 y D4, hubiera sugerido sin mucho esfuerzo de su parte 
modificar los agentes reductores divulgados en D2 por el sulfato de amonio 
divulgado en D4 con el fin de mejorar la estabilidad de la enzima y asI obtener la 
cornposición de oral reclamada. 

De manera que la soluciôn propuesta al problema tØcnico planteado en esta solicitud 
en la reivindicaciôn 9 y 25, es obvia y no tiene Nivel lnventivo. 

Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 

No Documento No Reivindicaciones afectadas Reguisito que afecta 

Dl CO 04122181 
1 �7,10-11,13,17-23,26- Novedad 27,29  

1-4,7,10-20,26-37 Novedad 
D2 US5624906 8-9,24-25 Nivel inventivo 
D3 US5814304 8,24 Nivel inventivo 
04 I US2002/0015697 9,25 Nivel inventivo 

En cumplimiento del artIculo 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dIas 
contados a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso 
de no dar respuesta al presente requerimiento, 0 Sj a pesar de la respuesta 
subsistieran los impedimentos para la concesiôn, se denegara la patente. 
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NotifIquese el presente 
o=iode

nforme a lo dispuesto en el numeral 5.2, literal e), del 
capItulo quinto del tjulo  la Circular Unica NO 10 de 2001. 

ALIX CARMEN$\ CESPEDES DE VERGEL 
Jefe de DivisiOr/de Nuevas Creaciones 

El anteriol requerimiento fue notificado por fijación en lista, de fecha 
L 

CONCEPTO TECNICO No. EXAMINADOR TECNICO 
2783 Codigo No. 202075 


