ESCOBAR - URIBE ASOCIADOS
A B O GAD O S

Carrern 11A No. 9476 Of 305- P O. Bax 94948, Bogorf, Colombus, S.A
Teh 57 l) 6162051 - 0162061 6151059 - 61461869
Pax: (571) 6161809

2469/P

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.
Radicarios : ' i Falis: 9
Ref.: Expediente No. 02.042.325 Facha D) 2842-86-£5 14361308

) Trasite ) NREMIBAESD 1| BBISTAY oW EMEETR
Solicitud de Patente 2a nombre de Bependsncia: 2008 BIVISION IE RIS

McNeil-PPC, Inc.

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al
pie de mi firma, domiciliada en la Carrera 11 A No. 94-76, of.
305-306, obrando como apoderada de la sociedad McNeil-PPC,
Inc, domiciliada en Skillman, New Jersey, Estados Unidos de
América, solicitante de la patente de la referencia, en respuesta
su oficio No. 12425 notificado por fijacién en lista el dia 20 de
junio de 2002, me permito manifestar lo siguiente:

1. Anexo el documento de cesidn suscrito por los inventores a
favor de mi mandante.

De conformidad con las normas legales vigentes, articulo 1
de la Resolucién 210 de 2001, expedida por el
Superintendente de Industria y Comercio y articulo 2dela
Convencién de la Haya, los documentos en inglés que se
pretendan aportar como parte de los tramites de propiedad
industrial ante la Superintendencia de Industria y Comercio
no requieren traduccién. Por otro lado, la legalizacién
consular y/o diplomatica de los documentos expedidos en
el extranjero no es necesaria. Por lo tanto, el documento de
cesién anexo a este memorial es vilidamente presentado en
idioma inglés y con la correspondiente Apostilla.
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2. Anexo los artes finales en tamafio 12 x 12 centimetros (por
duplicado) y una copia tamafio 6 x 6 centimetros de la
figura caracteristica.

3. Acompafio al presente memorial la copia certificada de la
solicitud de Patente Numero 09/863,773 presentada en los
Estados Unidos de América el dia 23 de mayo de 2001, con
la debida traduccién de lo pertinente, incluyendo el capitulo
reivindicatorio.

Espero con esto haber dado cabal cumplimiento a lo solicitado
por ese despacho y de conformidad con lo indicado en los
articulos 3°., inciso 3, 35 inciso 2 y 59 inciso 2 del CCA, al
analizar este memorial, atentamente solicito se traten todas las
cuestiones planteadas con motivo del mismo.

Sefior Superintendente,

JIMENA Q BAR URIBE

C.C.39.779.452 de usaquén
T.P. 68228
Céd. 5376
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(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

f

g

1 COUNTRY UNITED STATES OF AMERICA

2 THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY
CHRISTINA A CLICEKNER

3 ACTING IN THE CAPACITY OF
NOTARY PUBLIC OF NEW JERSEY

LI

4. BEARS THE SEAL/STAMP OF
CHRISTINA A CLICKNER, NOTARY
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THE 3RD DAY OF JUNE 2002

ik

BY: John E McCormac, CPA, NEW JERSEY TREASURER

\

NO. Al52137
SEAL/STAMP: 10. SIGNATURE
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CERTIFICATION

I hereby certify that T have compared the attached document with the
original, and that such said document is a true copy of the original
Assignment document as filed in the U.S. Patent Office in connection
with USSN 09/863,773 filed MAY 23, 2001.

Christina A. Clickner
(Notary Public of New Jersey)

My Commission Expires:
March 2, 2005




DOCKET NO JDC-375
Joint Inventors

ASSIGNMENT

Serial Ro 09/863,773
Flled May 23, 2001

WHEREAS, Thomas Patrick Luchine, Mark David Saindon,
and Alan Gregory Trojanowski, residing at 201 Stirrup Drive,
Freehold, Naew Jersey 07728, 4 Mansfield Road, Princeton, NJ
08540, and 39 Hillside Avenue, Monmouth Junction, New dJersey
08852 respectively (hereinafter called "Assignors™), have nade
certain new and useful inventions or discoveries relating to

A TOOTHBRUSH WITH INDIVIDUALLY EMBEDDED BRISTLES

for which they have executed an application for Letters Patent
of the United States; and

WHEREAS, McNeil-PPC, Inc., a corporation of the State
of New Jersey, (hereinafter called "Assignee™), is desirous of
acquiring Assignors' entire right, title, and interest therein

NOW, THEREFORE, BE IT KNOWN that for and in
conaslderation of the sum of One Dollar and other valuable
considerations to them moving, the receipt of which 1s hereby
acknowledged, Assignors have sold, assigned, and transferred,
and do hereby sell, assign and transfer unto said Assignee their
entire right, title and interest in and to all said inventions
and discoveries disclosed in sald application whose
identification above by serial number and filing date, when
avallable is hereby authorized, and in and to sald application,
all substitutions, divisions, and centinuations thereof, and in
and to all Letters Patent, United States and foreign, that may
ba granted for said inventiona and discoveries, and in and to
all extensions, renewals, and reissues thareof, the same to be
held and enjoyed by said Assignee, its successors and asaigns,
as fully and entirely as the same would have been held and
enjoyed by Assignors if this Assignment and sale had not been
made,

And Assignors hereby authorize and requeat the
Commissioner of Patents of the United States to issue said
Letters Patent in accordance with this Assignment,

o)
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And for the consideration aforesaid, Assignors
covenant and agree with sald RAssignee that he has a full and
unencumbered title to the inventions and discoveries above
described and hereby asalgned, which title they warrant unto
sald Assignee, its successors and assigns,

And for the conailderation aforesaid, Assignors
further covenant and agree that they will, whenever requested,
but without cost to them promptly communicate to said Assignee
or its representatives any facts known to them relating to said
inventions and discoveries, teatify in any interference or legal
proceedings involving sald inventions and discoveries, and
execute any additicnal papers that may be necessary to enable
sald Assignee or its representatives, successors, nominees, or
assigns to secure full and complete protection for the said
inventions and discoveries or that may be necessary to vest in
sald Assignee the complete title to the sald inventions and
discoveries and patents hereby conveyed and to enable it to
record said title

IN TESTIMONY WHEREOF, hsaig‘no: has hereunto set his
hand and seal this 2A17& day of . 2002

Lot

Thomas Patrick Luchino

STATE OF New Jersey )

COUNTY OF &nreie }

BE IT REMEMBERED, That on this -3 of day of ¢z "‘ﬂ"
2002, before ma, a Notary Public, personally appeared Thomas
Patrick Luchino, who I am satisfied is the person namad in and
who executed the foregoing instrument in my presence, and I
having first made known to him the contents thereof, he did
acknowledge that he signed, sealed, and delivered the same as
his voluntary act and deed for the uses and purposes therein
expressed.

Mo 2 Bk
Notary Public.
ax
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IN TESTIMONY WHEREOF, Assignor has hereunto set his hand
and seal this day of ., 2002

(L.S )
Mark David Saindon
STATE OF )
) 88
CCOUNTY OF )
BE IT REMEMBERED, That on this day of .

2002, before me, a Notary Public, personally appeared Mark David
Saindon, who I am satisfled is the person named in and who
executed the foregoing instrument in my presence, and I having
first made known to him the contents thereof, he did acknowledge
that ha signed, sealed, and delivered the same as his voluntary
act and deed for the uses and purposes therein expressed.

Notary Public



IN TESTIMONY ,WHEREOF, signor has hereunto set his hand
and seal this 33 day of fig, | , 2002,

l-‘t.v:\uﬁ" (L5 )

Alan Gr y T’oj anowski

STATE OF New Jersey )
) =3,
COUNTY OF @WJ )

- 7

BE IT REMEMBERED, That on this 7= day of :.:;.n-./ ,
2002, before me, a Notary Public, peracnally appeared Alan
Gregory Trojancwskl, who I am satisfied 1s the person named in
and who executed the foregoing instrument in my presence, and I
having first made known to him the contents thereof, he did
acknowledge that he signed, sealed, and delivered the same as
his voluntary act and deed for the uses and purposes therein
expresasad

.QL"K ?' "M

Notary Public
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DOCKET NWO. JDC-375
Joint Inventors

ASSIGNMENT

Serial No.09/863,773
Flled May 23, 2001

WHEREAS, Thomas Patrick Luchino, Mark David Saindon,
and Alan Gregory Trojanowskl, residing at 201 Stirrup Drive,
Freehold, New Jersey 07728, 4 Mansfield Road, Princeton, NJ
08540, and 39 Hillside Avenue, Mommouth Junction, New Jersey
086852 respectively {hereinafter called "Asseignors™), have made
certain new and useful inventions or discoverles relating to

A TOOTHBERUSH WITH INDIVIDUALLY EMBEDDED BRISTLES

for which they have executed an application for Letters Patent
of the United Statea, and

WHEREAS, McNeil-PPC, Inc , a corporation of the State
of New Jarsey, {(hereinafter called "Assignee"), 1s desirous of
acquiring Assignors' entire right, title, and interest therain

NOW, THEREFORE, BE IT KNOWN that for and in
consideration of the sum of One Dollar and other valuable
conaiderations to them moving, the receipt of which is hereby
acknowledged, Assignors have sold, assigned, and transferred,
and do hereby sell, assign and transfaer unto said Assignee their
entire right, title and interest in and to all said inventions
and discoverias disclosed in said application whose
identification above by serial number end filing date, when
avallable is hereby authorized, and in and to said application,
all substitutions, divisions, and continuations thereof, and in
and to all Letters Patent, United States and foreign, that may
ba granted for saild inventions and discoveries, and in and to
all extensions, renewals, and reissues thereof, the same to be
held and enjoyed by said Assignee, its successors and assigns,
as fully and entirely as the same would have been held and
enjoyed by Assignors if this Assigmment and sale had not been
made,

And Assignors hereby authorize and request the
Commissioner of Patents of the United States to ilssue said
Letters Patent in accordance with this Assignment,
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And for the consideration aforesaid, Assignors
covenant and agree with said Assignee that he has a full and
unencumbered title to the inventions and discoveries above
described and hereby assigned, which title they warrant unto
sald Assignee, its successors and assigns;

And for the consideration aforesaid, Assignora
further covenant and agree that they will, whenever requested,
but without cost to them pramptly commuunicate to sald Assignee
or its representatives any facts known to them relating to said
inventions and discoveries, testify in any interference or legal
proceedings involving sald inventions and discoveries, and
exacute any additional papers that may be necessary to enable
sald Assignee or its representatives, successors, nominees, or
assigns to secure full and complete protection for the said
inventions and discoveries or that may be necessary to vest in
sald Assignee the complete title to the said inventions and
diascoveries and patents hereby conveyed and to enable it to
record said title

IN TESTIMONY WHEREOF, Assignor has hereunto set his
hand and seal this day of . 2002

{L S)
Thomas Patrick Luchino
STATE OF New Jersey )
) 81
COUNTY OF )
BE IT REMEMBERED, That on this day of '

2002, before me, a Notary Public, personally appeared Thomas
Patrick Luchino, who I am satisfied is the person named in and
who executed the foragoing instrument in my presence, and I
having first made known to him the contents thereof, he did
acknowledge that he signed, sealed, and delivered the same as
his voluntary act and deed for the uses and purposes therein
expressed

Notary Public



IN TESTIMONY WHEREOF, Absignor has hereunto set his hand
and seal this 24 day of fpril , 2002

Mark David Saindon

STATE OF [ RMWE

COUNTY OF Ah?w) )) =
(e
BE IT REMEMBERED, That on this day of 24 /fu/

2002, before me, a Notary Public, personally appeared Mark David
Saindon, who I am satisfied i1s the person named in and who
exacuted the foregoing instrument in my presence, and I having
firet made known to him the contents thereof, he did acknowledge
that he aigned, sealed, and delivered the mama as luntary

A,
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IN TESTIMONY WHEREOF, Asaignor has hereunto set his hand
and seal this day of . 2002.

(LS)
Alan Gregory Trojanowski
STATE OF New Jersey )
) 83.
COUNTY OF )
BE IT REMEMBERED, That on this day of .

2002, before me, a Notary Public, personally appeared Alan
Gregory Trojanowski, who I am satisfied is the person named in
and whe executed the foregoing instrument in my presence, and I
having first made known to him the contents thereof, he did
acknowledge that he signed, sealed, and delivered the same as
his voluntary act and deed for the uses and purposes therean
expressad

Notary Public
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ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIENES EL PRESENTE LLEGUE:

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos

Mayo 13, 2002

La presente es para certificar que el anexo es una copia fiel de los

registros de la Oficina de Patentes y Marcas de los Estados Umdos, de
los documentos de la solicitud de patente identificada mis adelante,
que cumpheron con los requerimientos para concederse una fecha de
presentacion de acuerdo con 35 USC 111.

Numero de Solicitud: 09/863,773
Fecha de Presentacién: Mayo 23, 2001

Por la autoridad del
Comisionado de Patentes y Marca

(fdo) PR. GRANT

Oficial Certificador

Sello oficial de la Oficina de Patentes y Marcas de los
Estados Unidos de América



REIVINDICACIONES

Un cepilio de dientes que comprende

un mango,

una cabeza de cepillo dental distante del mango, y

una mulbiplicidad de cerdas de pnmer fipo, teniendo cada una de dichas
cerdas un didmetro que varila desde aproximadamente 0,25 mm hasta
alrededor de 0,60 mm y que estén individualmente embebidas en dicha
cabeza de cepillo de dientes, estando dichas cerdas manualmente
distanciadas entre si en una distancia que varia desde aproximadamente

0.5 veces hasta airededor de 10 veces el didmetro de las cerdas

Un cepillo dental de acuerde con la revindicacion 1 que comprende

adicionaimente al menos un mechdn denso de cerdas

Un cepillo dental de acuerdo con la reivindicacion 1 en el cual

el pnmer tipo de cerdas comprende por lo menos una cerda que tiene un
didmetro aproximadamente de 0,35 mm hasta alrededor de 0,60 mm y al
menos una cerda que tene un didmetro desde aproximadamente 0,25

mm hasta alrededor de 0,35 mm



Un cepillo dental de acuerdo con la reivindicacién 3 en donde la cabeza

de cepillo dental comprende adicionaimente secciones en las cuales

las cerdas estin dispuestas de tal manera que por lo menos una seccién
en la cabeza de cepillo dental contiene cerdas que tienen didmetros
desde aproximadamente 0,35 mm hasta alrededor de 0,60 mm, mientras
que la menos una seccién de la cabeza de cepillo dental contiene pnmer
tipo de cerdas que tienen didmetros que varian desde aproximadamente

0,25 mm hasta alrededor de 0,35 mm

Un cepillo dental que comprende

un mangao,

una cabeza de cepillo dental distante de centro del mango,

por o menos un segundo tipo de cerdas individualmente embebidas que
tenen un dametro de aproximadamente 0,08 mm hasta
aproximadamente 0,35 mm y una longitud ibre aproximadamente desde

7 mm hasta mas o menos 16 mm, y

por lo menos un tercer tipo de cerdas que tienen un diametro de
aproximadamente 0,15 mm hasta alrededor de 0,40 mm y una longitud
bre aproximadamente desde 5 mm hasta alrededor de 14 mm, en

donde la diferencia de guamicidon entre el segundo tipo de cerda y el

35



tercer tipo de cerda varia entre aproximadamente 0,5 mm hasta

alrededor de 3 mm

Un cepillo dental de acuerdo con la reivindicacidn 5 que comprende

adicionalmente por o menos una seccién en donde

las longrtudes libres de las cerdas dentro de por lo menos una seccién
de la cabeza del cepillo dental se hacen vanar de tal manera como para

onginar un perfil de corte de diente de sierra

Un cepillo dental de acuerdo con la revindicacién 5 que comprende

adicionalmente por lo menos una seccién en donde

las longitudes libres de las cerdas dentro de por lo menos una seccién
de la cabeza del cepillo dental se hacen vanar de tal manera como para

crear un perfil de corte de onda

Un cepilio dental de acuerdo con la reivindicacibn 5 que comprende

adicionalments por lo menos una seccién en la cual

las longitudes libres de las cerdas dentro de por lo menos una seccibn
de la cabeza del cepillo dental se hacen vanar de tal manera como para

crear un perfil de corte en arco
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Un cepillo dental de acuerdo con la remndicacién 5 que comprende

adicionaimente pnmera y segundas secciones en donde

las pnmeras secciones comprende cerdas de segundo tipo y las
segundas secciones comprenden cerdas de tercer tipo y cada una de la
pnmera y la segunda secciones comprende desde 1 hasta 7 filas de
cerdas

El cepillo dental de acuerdo con la reivindicacién 9 en donde

las pnmeras secciones estdn altemativamente distanciadas con las

segundas secciones

Un cepilio dental de acuerdo con la revindicacién S en donde

el segundo y el tercer tipo de cerdas estdn dispuestas para crear una

configuracién de ondas altermnantes

Un cepilio dental de acuerdo con la reivindicacién 5 en donde

el segundo y el tercer tipo de cerdas estan dispuestos para crear una

configuracidon de un circulo de segundo tipo de cerdas que rodean las

cerdas del tercer tipo a lo largo de una fila

Un cepillo dental de acuerdo con la reivindicacién 5 en el cual

87
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el segundo y el tercer tipo de cerdas estdn dispuestos para crear una
configuracion de un hexéagono de cerdas de segundo tipo que rodean

una cerda de tercer ipo

Un cepillo dental de acuerdo con la revindicacibn 5 que comprende

adicionaimente

por lo menos un cuarto tipo de cerda que tene un didmetro de
aproximadamente 0,15 mm hasta alrededor de 1,0 mm y una longitud
libre de aproximadamente 8 mm hasta alrededor de 15 mm dispuestas
alrededor de la penfena de la cabeza de cepillo dental

Un cepilio dental de acuerdo con la revindicacién 14 en el cual

el cepillo dental contiene un nimero de cerdas de cuarto tpo dispuestas

a lo largo de la penfena de la cabeza del cepilio dental, y

la altura de las cerdas del cuarto tipo alterna a lo largo de la penfena de

la cabeza del cepilio dental para crear una forma configurada en arco

Un cepillo dental de acuerdo con la rewvindicacién 14 en donde

el cepillo dental contene una pluralidad de cerdas del cuarto tipo

dispuestas a lo largo de la penfena de la cabeza del cepillo, y
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la altura de las cerdas del cuarto tipo alterna a lo largo de la penfena de
ia cabeza del cepillo dental para crear una forma conformada en diente
de siemra

Un cepilio dental de acuerdo con la revindicacién 14, en donde

el cepillo dental contiene un nimero de cerdas del cuarto tipo dispuestas

a lo largo de la penfena de la cabeza del cepillo dental, y

la altura de las cerdas del cuarto tipo altema a lo largo de la penfena de

la cabeza del cepillo dental para crear una forma conformada en onda

Un cepillo dental de acuerdo con [a remindicacién 5 en donde

el cepillo dental contiene una multiplicidad de didmetros de cerdas
dentro de la cabeza de cepillio dental

Un cepilio dental de acuerdo con la reivindicacidn 5 en donde

el cepilio dental contiene una mulbplicidad de cerdas que se distancian

dentro de la cabeza del cepilio

Un cepillc dental de acuerdo con la reivindicacién 5, que comprende
adicionalmente

por lo menos un mechén denso de cerdas

By
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Un cepillo dental que comprende

un mango,

una cabeza de cepilo dental, distante del centro del mango,
comprendiendo la cabeza de cepillo dental una penfena y un extremo

distante del centro, y

cerdas que estian individualmente embebidas en la cabeza del cepillo
dental y mutuamente distanciadas entre sl en una distancia desde
aproximadamente 0,5 veces hasta alrededor de 10 veces el didmetro de

las cerdas,

en donde las cerdas comprenden un segundo tipo de cerdas que tienen
un diametro desde aproximadamente 0,08 mm hasta alrededor de 0,35
mm y una longitud libre aproximadamente desde 7 mm hasta alrededor
de 16 mm, tercer tipo de cerdas que tienen un didmetro
aproximadamente de 0,15 mm hasta alrededor de 0,40 mm y una
longitud libre desde aproximadamente 5 mm hasta 14 mm, cuarto tipo de
cerdas que tienen un didmetro de aproximadamente 0,15 mm hasta
alrededor de 1,0 mm y una longitud libre de aproxmadamente 9 mm
hasta alrededor de 15 mm dispuesta a lo largo de la penfena de la
cabeza del cepillo dental, y un mechén denso de cerdas en el extremo

distante del centro
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Un cepiiio dental gue comprende

un mango,

una cabeza de cepillo dental distante al mango;

una multiplicidad de cerdas del pnmer tipo, teniendo cada una de dichas
cerdas un diametro que varia desde aproximadamente 0,25 mm hasta
alrededor de 0,60 mm y que estdn embebidas individuaimente en dicha
cabeza de cepillo dental, estando dichas cerdas mutuamente
distanciadas entre sl en una distancia que varla desde aproximadamente

0,5 veces hasta alrededor de 10 veces el didmetro de las cerdas, y

por lo menos un mechdn denso de cerdas

Un cepilio dental de acuerdo con la reivindicacion 22 en donde

el pnmer tipo de cerdas comprende por lo menos una cerda que tiene un
didmetro desde aproximadamente 0,35 mm hasta alrededor de 0,60 mm
y por lo menos una cerda que tiene un diametro desde
aproximadamente 0,25 mm hasta alrededor de 0,35 mm

Un cepillo dental de acuerdo con la rewvindicacion 22 en donde el
mechdn denso de cerdas tiene una forma seleccionada entre el grupo

formado por circulo, cuadrado, oval, tnangulo, rectangulo alargado,
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poligonal, de media luna, de herradura, de barra, de estrellas, de arco y

sSus combinaciones

El cepllio dental de acuerdo con la reivindicacién 24 que comprende

adicionaimente un mechdn denso de cerdas distante del centro

g0
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

May 13, 2002

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A

FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 09/863,773
FILING DATE: May 23, 2001
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Crosa Rafarance to Related Applications
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Brief Summary of the Invention
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Detalled Description
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a. [J Newly exacauted (original or copy)
Unexacidad origined

b.

c-Ecopyﬁunaphq;plummm1m

mannummmaumm
|
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16.] Cartiflad Copy of Pricrity Document(s)
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168. LI Raguest and Ceriifications under 35 U § C. 122
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Customer Number or Bar Code Labael 000027777 or

T 524-2811 Faoc

NAME Lawrenca D Schuler
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ADDRESS
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[ Continustion [ Divistonal (K] Gontinualion-in-Past (CIP) of prior applicstion No.: 08/481.801, fled 12/15/58,

Group Art Unit 1744

epplication
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This is a cantinuation-in-part of Application Serial No.
09/461,891, filed December 15, 1999.

This inventicn relates to a toothbrush. The toothbrush
18 characterized by standing plastic bristles which are
individually embedded in the head of the toothbrush at a
small distance from esach other. Within the head of a
single toothbrush, several different brigtle
arrangemants may exist, each with a unigque oral cavity

functional purpose.

Conventional toothbrushes are manufactured by attaching
groups of bristles (“tufts”) to the plastic head of the
toothbrush. The tufts can be adhered in many ways. In
one well-known method, each tuft is formed from a
plurality of individual bristles folded into a U-shaped
configuration The folded tufts are then inserted inte
apertures, or cavities, provided in the head of the
toothbrush. Each folded tuft is held in place in itas
respective cavity by inserting a small p:l..ece of metal
{(called an “anchor” or *“staple”) into t:'.he! cavity such
that the bottom portion of the U-shaped tuft is located
and secured between the bottom of the cavity and the
staple. That portion of each folded tuft which is
secured in its respective cavity 1s sometimes referred
to as the *braistle roots*. See, e.g., U.8 3,590,438,
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the disclosure of which 4i8 hereby incorporated by
reference Bach tuft is made up of anywhere from 2-60
individual bristles typically having a diameter of about
0.15 to about 0.25 mm and a length of 7 to 13 wmm,
depending on the manufacturer’s design and toothbrush
type. For example, a “poft” bristled toothbrush may
have different Jlength and diameter bristles than a
*medium® bristled taothbrush will have.

In another method of manufacture, each tuft again
comprises a plurality of individual bristles. A number
of bristle tufts, each of the tufts comprising a
plurality of dindividual bristles, are inserted into
respective holes in a first mold member such that a
length of the tuft protrudes from a side of the mold
member which will subsequently form an inner surfacs of
the mold cavity for the brush body. At least a portion
of the protruding length of each tuft is then fused into
a mass having a larger cross-section than that of the
holes at the inner side of the first mold member. The
firet mold member is then mated with a aec?nd mold
member to define the mold cavity for the brush body and
molding material is injected into the cavity ;o!fo:m the
final brush product. See, ea.g., U.S. 4,635313, the
diaclosure of which is hereby incorporated by referance.



roeasp- e daspo

JDC-375

This method allows for the creation of complex and
asymmetric tuft patterns that may be denser than the

standard stapled tuft.

Another method of fastening bristle tufts to a bristle
carrier is disclosed in WO 93/12690, the disclosure of

which is hereby incorporated by reference.

One problem associated with toothbrushes manufactured
with tufted bristlas is that bristles incorporated into
the tuft structure are not free to bend and flex
andependently. Thus tufted bristles cannot clean as
efficiently as bristles which are free to independently
follow the irregular contours along the tooth’s
structure. Further, the structure of the tuft limits

the freedom of motion of the individual bristles,

espacially ovar the cusps, grooves and other varied
terrain of the tooth structure. In addition, tha
interproximal access of the bristle is limited by the

bulky diameter of the densely packed bristle tufts

Another problem associated with toot:hbru;haa
manufactured with bristles in tufts is that after b!:l.ng
used, the toothbrushes frequently do not dry “out
sufficiently prior to thelr next use. This is beacause
the bristles are combined into bundles, which creates
narrow capilllaries bhetween tha bristles. The moisture
from using the toothbrush may be preserved for an
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extended period of time in the narrow capillaries
betwesn the briatles. The moisture may provide

conditions under which bacteria and microbes may grow.

If the toothbrush is used at least twice per day, as
recommended by dental professionals, the period between
uses may not be long enough to allow for sufficient
drying. The problem is particularly noted in the region
situated near the head of the toothbrush where the
bristles are attached. This effect is additionally
promoted by dirt particles or residues of application
media, namely toothpaste, that remain in the narxrrow

caplllaries and cannot be adequately removed. The
relatively <¢lose spacing of the bristles within the root

region may lead to incomplete removal of toothpaate
residue when the toothbrush is rinsed after use.

Therefora, there is a need for a toothbrush which

provides efficient tooth cleaning, is itself easily
cleaned, and dries in a relatively short pariocd of time.

world Patent Application No. WO 96/27308 describes an”
article which contains a bristle carrier as well as a!

bristle covering. The bristle covering com:a.i;lsq-

individual plastic bristles that do not contact one
anocthexr. The reference teaches that the flexural
stiffness o©f the Dbristles 1is critical to the
oeffactaveness of the toothbrush. The stiffness of the

R/
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entire bristle covering can be varled not only by
choosing varying bristle dimensions (diameter, length)
and bristle materials, but alsoc by choosing slightly
varying spacing between the bristles. The bristles may
be spaced apart by about 0.5 times to 4 times, in
particular 1.5 to 2 times, the bristle diameter, based
on the space between the exterior adjacent surfaces of
the bristles. The bristles may also have a varying
stiffness, for exanmple varying diameters and/or spacing,
wherein groups of bristles have the same stiffness
within a group but a different stiffness from another
bristle group. Ths bristles may be of varying lengths
from the bristle carrier to the free end of the bristle.
The bristles may be structured, flocked or coated on
their surfaces Also, the free ends of the bristles

may be shaped.

As used herein, the term “free end” means the end of the
bristle distal to the point where the bristie is

attached to the toothbrush head.

In conventional toothbrushes, stiffness is substantially
datermined by the length of the tufte and the bristle
packing density in the tuft, as well as by the diameter
of the individual bristlea. This latter factor has the
least impact because the Dbristles are uwutually
supportive in the tuft as a result of which the
flexural stiffness of the tuft is several times greater
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than that of the individual bristle. Due to the
gseparation distance between bristles in the article
taught in WO 96/27308, the bristle diameter plays a much
larger role in determining stiffness than when the
bristles are in tufts WO 96/27308 does not teach
appropriate bristle lengths or diameters, the two most
important factors in determining the bristle stiffness.

World Patent Application No. WO 99/07252 describess a
toothbrush having a plastic bristle head and standing
plastic bristles which are individually embedded in the
bristle head. The bristles are mutually spaced apart by
a small distance. The distance is specified omnly in
that the bristle packing density ia 400 to 800 bristles
per square centimeter on the brush head. The referance

discloses that a bristle density of 600 bristles per

square centimeter i1s preferred. The reference further

discloses bristles between about 0.095 mm and about
0 225 mm in diameter. The reference teachaa: that the
shorter the frse lesngth of the bristle, the smaller the
diameter pelected to maintain stiffness; an overall
height of the toothbrush in the region of the bristle
head of between 6.5 mm and 11 mm; a thickness of the
bristle head of between 1.5 mm and 3 mm; and bristles of
S mm to 9.5 mm in free length. Since the flexural
stiffness of an individual bristle is significantly less
than that of a tuft comprising a plurality of bristles

op
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of the same height and diameter, this patent application
discloses the use of a shorter bristle with equivalent
diameter to conventiocnal tufted brush bristles. The
toothbrush with the individual bristles further makes it
possible to vary the flexural ostiffness in precise
graduations by altering the spacing of the bristles.

WO 99/97252 also states that the individual bristle

toothbrushes provide a gap-free surface, which ia

desirable in terms of cleaning. This is an advantage
to the individual bristle teschnology. Since each
bristle is capable of independent movement, more of the
small irregularities in the tooth structura can be
cleaned at one time. The entire surface of the
toothbrush bristles 1s used to clean more efficiently to
provide a better overall clean versus conventional
tufted brushes Although the total number of bristles
on tha conventional toothbrush is roughly equivalent to
the overall number of bristles on the new individual
bristle toothbrush, the new toothbrush is perceived to
have over 1000 cleaning eurfaces (individual bristles)
versus 40 to 50 cleaning surfaces (tufts) on tha

conventional toothbrush.

Typical bristles in a wsoft tufted toothbrush have a
diameter of about 0.15 mm to about 0.25 mm and free
lengths from about 8 mm to about 12 mm. The dimeneions
dieclosed in the references above are very similar to
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those used in conventicmal tufted brushes, but because
the bristles 1in the references are individually
embedded, the flexural stiffness is subatantially less
than the flexural stiffness of a conventional toothbrush
whose individual bristle tufts comprise a plurality of
bristles. Therefora, the toothbrush with individual
briastles embedded in the head as taught in the foregoing
references presents seavaral problems for the consumar.

One problem is that, although some flex 1s desired in
the bristle to adapt to the contours of the irreqularx
tooth structure, taoo much flex is not beneficial in that
if the bristle is too soft, it will not be able to
adequately clean the teeth. There will not be encugh
strength in the bristle to sweep away the plaque, food
debris, etc. Although one certainly does not want to
make a bristle that is so stiff that it may injure the
soft or hard oral tissues, a certain amount of astiffness
is nevertheless required to perform the toothbzrush’s

cleaning function.

A second problem asgsociated with the taothbrushes
discloged in the references above is that they are
percaived by the consumer as being too soft and unable
to clean as well as somewhat stiffer toothbrushes.

Although it is not desirable to make a toothbrush that
is 80 atiff that it could cause damage to the oral
tissues, some minimal degree of stiffness is required to
provide both actual c¢leaning and a perception in the
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consumer’s mind that cleaning is being accomplished. A
consumer may believe that a toothbrush that is too soft
is not capable of removing plaque, food debris, etc.
from the teeth. The flexural stiffness of a single
bristle used in a tufted toothbrush is too low when uaed
individually to provide the consumer with a perception
that cleaning is actually being effected.

A third problem associated with the toothbrushes
dlscloaed in the zreferenceam above is that, because the
flexural stiffness of the individual bristle is much
less than that of a tuft comprised of a plurality of
:I,d;ntical bristles, and since there are no supporting
bristles about the periphery to return the bristle to
the upright position after deflection, the individual
bristles are likely to no longer appear to be in an
upright, generally perpendicular position after use

Instead, the bristles will bend in all directions from
the toothbrush head (“asplay”) after significantly fewer
uses than in a tufted toothbrush. A splayed toothbrush
is seen by the consumer as worn and used. Clinical
studies in the literature have also shown that these
splayed toothbrushes do not clean as well as an
identical toothbrush that contains new, upright

bristles.

A fourth problem associated with the toothbrushes
disclosed in the references above is that, wupon
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ingpection by the consumer, it is believed that the
toothbrush will not last as long as a tufted toothbrush.
The toothbrush containing spaced apart, individual
bristles is perceived as not having the same resiliency
as a tufted toothbrush and thus will need to be replaced
sooner. This is mostly due to the perception that there
are o other bristles helping to maintain each briatle
upright. B5ince the splaying effect is alsc the main cue
to the consumer that the toothbrush needs to be
raplaced, the product is undesirable for purchase due to

the perceived shorter product life.

’

Therefore, despite the disclosure of the above-mentioned
references, there is a continuing need for a toothbrush
which provides efficient tooth cleaning, i1ia easily
¢leaned, and dries in a relatively short period of time.

We have asurprisingly found that toothbrushes which
employ larger diameter bristles having a length similar
to the length of the tufts in tufted toothbrushes will
solve or greatly reduce the problems described above. A
thicker bristle of similar length to that used in

conventional tufted toothbrushes wlll not only supply
more rigidity to the toothbrush, thus providing a more
perceavable scrubbing feeling to the user, but will also
maintain the bristle length that is required to reach
the interdental and subgingival areas. The thicker
brigstle will inherently have more structural support to
resist splaying and retain its upright shape for a
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longer period of time relative to a smaller diameter,
equal length bristle.

In one embodiment, the present invention provides a
toothbrush having. a handle; a toothbrush head distal to
the handle; and a multiplicity of first type bristlas,
each bristle having a diameter of from about 0.25 mm to
about 0.60 mm; wherein the first type bristles are
individually secured, e.g9., by embedding in the
toothbrush head; and the bristles are mutually spaced
apart from one another by a distance from 0.5 times to
10 times the diameter of the hristles.

/

The toothbrush handle (1) and toothbrush head (2) may be
made in one plece by injection molding. The toothbrush
head (2) is distal to the toothbrush handle (l1). The
toothbrush handle (1) and toothbrush head (2) may be
made of polymers such as, but not limited to,

polyethylens, polypropylene, and polycarbonate.

The £irst type bristles (3) and any other bristles
utilized in this invention may be made from a material
selected from an elastomeric material such ag, but not
limited to, rubber and a polymer selected from the group
conaisting of nylon, polyamides, polyesters,
polybutylene terephthalate, polypropylene, acetal
reaains, fluoropolymers, polyacrylates, and polysulfones.
The firet type bristles and any other bristles utilized
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within this invention may be structured, flocked or
coated on their surface area. The first type brisgtles
and any other bristles utilized in this invention may
contaln additivea such as, but pot limited to abrasives
and polishing agents; anti-cavity agents such as sodium
fluoride; antimicrobial agents, and combinations

thereof.

In the first embodiment of the invention, 1t 1is
preferred that the first type bristles (3) all have the
same free length. As used herein, the term “free
length” means ,the length of the bristle from inner
surface {9) of the toothbrush head to the free end of
the bristle. The ppace between the exterlor surfaces of
adjacent first type bristles (4) and the diameter of the
first type bristles may be varied such that a first type
bristle packing density of from 50 per cm® to 1000 per
o 1s obtained. Each first type bristle (3) is
individually embedded in the head of the toothbrush (2).
The first type bristles (3) as well as any other
bristles utilized herein may be gsecured to the
toothbrugsh head (2) by any process known in the art,
including those mentioned hereinabove, or by a bonding
method wherein an adhesive is utilized to attach the
bristles to the toothbrush head.

A combination of first type bristle diameters ranging
from about 0.25 mm to about 0.60 mm, and spacing between

)0'6
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immediately adjacent brisetles ranging from about 0.5
times to about 10 times, preferably about 0.5 times to
about 4 timea, the diameter of the first type bristles
(3) or any other bristles utilized in this invention may
be utilized to provide different sensations for
different parts of the mouth., For example, the first
type bristles (3) may be arranged such that at least one
section of the toothbrush head (2) containa first typs
braistlea (3) having diameters ranging from about 0.35 mm
to about 0.60 mm, while at least one other section of
the toothbrush head (2) contains first type bristles (3)
having diameters rapging from about 0.25 wmm to about

0.35 mm. ’

The toothbrush may further include at least one dense
tuft (8) of bristles. The skilled art worker will
recognize that dense tuft (8) of bristles may be secured
to the toothbrush head (2) by means known in the art,
such as, but not limited to, fusiomn or stapling
techniques. The bristles in this tuft may bhave
diameters ranging from about 0.08 mm to about 0.40 mm
and a free length ranging from about 7 mm to about 15
mm. The dense tuft (8) of bristles may be arranged
anywhere on the toothbrush head (2). Preferably, the
dense tuft (8) of bristleas 1is distal to the toothbrush
handle ({(1). Preferably, yhan the dense tuft (8) is
distal to the toothbrush handle, the dense tuft bhas a
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longer length than that of the bristles comprising the
toothbrush.

In a second embodiment of the present invention, the
toothbrush comprises: a handle; a toothbrush head distal
to the handle; at least one second type bristle having a
diameter of from about 0.08 mm to about 0.35 mm and a
free length of from about 7 mm to about 16 mm; and at
least one third type bristle having a diameter of from
about 0.15 mm to about 0.40 mm and a free length of from
about 5 mm to about 14 mm; wherein the trim difference
between the second type bristle and the third type
bristle rangee from abgut 0.5 mm to about 3 mm. This
toothbrush 18 believed toc provide enhanced cleaning

performanca.

The second type of brastle (5) muat have a diameter
which 1is sufficiently large to provide the bristle with
enough inherent stiffness to be able to remove plague,
focd debris, etec. from the teeth while remaining
flexible enough to follow the contour of the oral
surfaces during use. For thie purpose, the second type
of bristle (5) may have a diameter of from about 0.08 mm
to about 0.35 mm, preferably from about 0.13 mm to about
0.35 mm, and a free length of from about 7 mm to about
16 mm, preferably from about 9 mm to about 14 mm., The
second type bristles (5) may serve the purpose of

interdental and subgingival cleaning.

0
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The third type of bristle (6) may serve the purpose of
cleaning the surfaces of the teeth. The third type of
bristle {6) may have a diameter of from about 0.15 mm to
about 0.40 mm, preferably from about ¢.20 mm to about
0.40 mm and a free length of from about 5 mm to about
14 mm, preferably from about 7 wm to about 12 mm. A
trim difference of from about 0.5 mm to about 3 mwm is
recompended between the free lengths of the second type
{5) and third type (6) of bristles to emsure optimal
cleaning interdentally and aubgingivally. As used
herein, the tarm *trim difference” means the difference
in free lengths between different typea of brietles.
/

The free lengths of the bristles within a given section
of the toothbrush may be varied to also provide an
improved perception of cleaning via visual and tactile
stimuli. For example, & sawtooth cut or a zigzag cut

reinforcea the consumer’s perception of interdental
cleaning. Other patterna, such as but not limited to,
waves, arcs, etc., can be used in place of the sawtooth

cut or zigzag cut

In one embodiment of the present invention, altermating
sections of second type (5) and third type (6) bristles
are contained in the toothbrush to enhance
intaerproximal cleaning efficacy. In this embodiment,
sacond type bristles (5), which may have a diameter of
from about 0.08 mm to about 0 35 mm, preferably from

1l
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about 0.13 mm to about 0 35 mm, and a free length of
from about 7 mm to about 16 mm, preferably from about 9
mn to about 14 mm, may be altermated with third type
bristles (6), which may have a diameter of from about
0.15 mm to about 0.40 mm, preferably from abhout 0.20 mm
to about 0.40 mm, and a free length of from about 5 mm
to about 14 mm, preferably from about 7 mm to about 12
mm The firet sections contain second type bristles,
and the second sections contain third type bristles.
The sections may be from 1 to 7 rows deep. If each
sectlon is spaced at 2.15 times the diameter of each
adjacent bristle and the transition is spaced at 2.15
timea the average diameter of Ahe adjolning bristles,
the density of the third type bristle section may be
380-600 bristles per sgquare centimeter while the density
of the ascond type bristle section may be 100-350
bristles per square centimater. The lower density of
bristles i1s preferred since 1t allows for the use of
thicker diameter bristles, which provide more cleaning
sensation to the consumer.

Other patterns besides alternating rows may also be used
for the varying length and diameter bristles and thesa
include, but are not limited to alternating waves, a
circle of longer bristles surrounding the shorter
bristles along a row, a hexagon of longer bristles
surrounding a shorter bristle, etc.
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In another embodiment of the present invention, at least
cne of a fourth type of briatle (7) is contained in at
least one section about the periphery of the toothbrush
head (2). As used herein, by “periphery” is meant the
outer edge of the upper surface of the toothbrush head.
but not limited to rubber
of

Elastomeric material such as,
may be particularly suited ae the material
construction for the fourth type of bristle. The fourth
typa bristles (7) may be of a diameter of from about
0.15 mm to about 1.0 mm, preferably about 0.30 mm to
about 0.50 mm, and a free length of from about 3 mm to
about 15 mm, preferably from about 10 mm to about 13 mm.
In a prefarred embodiment, a plurality of fourth type
bristles (7) ars arranged about the periphery of the
toothbrush head. The free length of the fourth type
bristles (7) may also alternate along the periphery of
the toothbrush head, resulting in forms. Possible forms
include, but are not limited to an arc shape, a sawtooth
shape, or a wave pghape. Combinations of these height
patterns are possible as well, as are repeating

patterns, such as a series of smaller arce along the

periphery or a sawtooth with an arcing midlins.

The present invention may also provide a toothbrush
having a multiplicity of bristle diameters and bristle
spacing (4) within the toothbrush head (2) to provide
different sensationa for different partes of the mouth.

Depending on the ratio of the different bristles used of

<4
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each d:i.ameter, and the spacing (4) wused between
bristles, the bristle density on the toothbrush head (2)
can be varied from 50 to 1000 per square centimeter.

The bristle density could also vary along +various
regions of the toothbrush head (2) such that one area
may have a different briastle density than that of
another area to provide the customer with desired

tactile perception and visual cues.

The tocthbrush may further include at least one dense
tuft (8) of bristles. The briastles in the tuft may have
diameters ranging from about 0.08 mmn to about 0.40 mm
and a free length ranging from about 7 gm to about 15
mm. The dense tuft (B) of bristles may be arranged
anywhere on the toothbrush head (2). In one embodiment,
tha toothbrush includes at laast one dense tuft with
first type bristles; second type bristles; third type
bristles; fourth type bristles; or combinations thereof.
The dense tuft or tufts may ba of any shape. In top
plan, the demse tuft or tufts may be, for example, in
the form of a circle, square, oval, triaogle, elongated
rectangle, polygonal, half-moon, horeseshos, bar, stars,
arc and combinations thereof. Preferably, a dense tuft
(8) of bristles is locatad at the tip of the free end of
the brush head of the ‘toothbrush to aid in cleaning the

poaterior teeth.

4



-
o

[
"N

yYoEaso- EJ.’.E.‘GBD

JDC-375

- 19 -

In a preferred embodiment, the present invention
provides a toothbrush wherein the toothbrush head (2)
contains second type bristles (5) which may have a
diameter of from about 0.08 mm to about 0.35 mm,
preferably from about 0.13 mm to about 0.35 mm, and a
free length of from about 7 mm to about 16 mnm,
preferably from about 9 mm to about 14 mm throughout the
toothbrush head (2, thixrd typs bristles (6) which may

preferably from about 0.20 mm to about 0.40 mm, and a
free length of from about 5 mwm to about 14 mm,
preferably from about 7 mm to about 12 mm; and fourth
type bristles (7) having a diameter of from-about 0.15
mm to about 1.0 mm, preferably about 0.30 mm to about
0.50 mm, and a free length of from about 9 mm to about
15 mm, preferably about 10 um to about 13 mn alang the
periphery of the toothbrush head (32). The tocothbrush
head contains a periphery and a distal end At the
distal end of the toothbrush head (2) is a denmse tuft
(8) of bristles for cleaning of the back testh and gums.
The bristles in the dense tuft (8) may have diametexs
ranging from about 0.08 mm to about 0 40 mm and a free
length ranging from about 7 mm to about 15 mm. With the
varylng bristle patterns within this toothbrush,
consumers receive not only a superior cleaning of their
entire oral cavity (teeth surfaces, gums, interproximal
regions, etc.) but also are able to perceive the better
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clean through sensual cues (visual and tactile)
delivered via the bristle configuration.

Bxief Description of the Drawinga

Descriptiona of the Drawing Figures £follow. Tha
descriptions are intended to illustrate various aspects
of the invention, but should not be construed as

limiting the scope of the invention.

Figure 1 displays a toothbrush having a handle (1) and a
toothbrush head (2) distal to the toothbrush handle. A
multiplicity of first type bristles (3) of uniform
length and diameter are embedded in the toothbrush head
{(2), The first type braistles (3) are mutually spaced
apart from one another by a distance (4) from 0.5 times
to 10 tames the diameter of the bristles.

Figure 1A is a top plan view of the toothbrush shown in
Figure 1.

Figure 2 displays a toothbrush having second type
bristles (5) and third type bristles (6) embedded in the

toothbrush head (2). The bristles are mutually spaced

apart from one another by a distance (4) from 0.5 times
to 10 times the diameter of the bristles. The second
type bristles (5) are arranged in hexagonal shapes

around tha third type bristles (6}.

4
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Figure 3 displays a toothbrush having altermating rows
of second type bristles (5) and third type bristles (6)
embedded in the toothbrush head (2). The bristles are
mutually spaced apart from cne another by a distance (4)
from 0.5 times to 10 times the diameter of the brilstles.

Figure 3A is a top plan view of the toothbrush shown in
Figure 3.

Figure 4 displays a toothbzrush having alternating rows
of second type bristles (5) and third type bristles (6)

embedded in the toothbrush head (2). The bristles are ,

mutually spaced (4) apart from one another by a distance
from 0.5 times to 10 times the diameter of the bristles.
Along the periphery of the toothbrush bead (2) are
fourth type bristles (7) embedded in the toothbrush head

(2}.

Figure 4A is a top plan view of the toothbrush shown in
Figure 4.

&':I.gure 5 displayrs a toothbrush having second type

apristles (5) and third type bristleas (6) embedded in the

toothbrush head (2). The bristles are mutually spaced
apart from one another by a distance (4) from 0.5 times
to 10 times the diameter of the bristles. The second
type brigtles (5) are arranged in hexagonal shapeas
around the third type bristles (6). At the end of the

/77
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toothhrush head (2) distal to the handle (1), is a deanse
tuft of bristles (8).

Figure S5A 18 a top view of the toothbrush shown in
Figure 5.

Figure 6 displays a toothhrush having second type
bristles (5) and third type bristles (6) embedded in the
toothbrush head (2). The bristles are mutually spaced
apart from one another by a distance (4) from 0.5 times
to 10 times the diameter of the bristles. The second
type bristles (5) are axranged in hexagonal shapes
around the third type bristles (6). At the end of the
toothbrush head (i) dista)l to the handle (1), is a densa
tuft of brastles (8). Along the periphery of tha
toothbrush head (2) are fourth type bristles (7)
embedded in the toothbrush head (2).

Fagure 6A is a top view of ths toothbrush shown in
Figure 6.

L

Fign.!.-e 7 dimplays a toothbrush having alternating rows
of Egcond type bristles (5) and third type bristles (6)
embedded in the toothbrush head (2)}). The bristles are
mutually spaced apart from one another by a distance (4)
from 0.5 times to 10 times the diameter of the bristles.
At the end of the toothbrush head (2) distal to the
handle (1), 18 a dense tuft of hristlea (8). Along the
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periphery of the toothbrush head (2) are fourth type

bristles (7) embedded in the toothbrush head (2).
Figure 7A is a top view of the toothbrush shown in

Fagure 7.

Figure 8 displays a toothbrush having zrandomly
distributed second type bristles (5) and third typae
bristles (§) embedded in the toothbrush head (2). The
bristles are mutually spaced apart from one another by a
distance (4) from 0.5 times to 20 times the diameter of
the bristles. At the end of the toothbrush head (32)
distal to the handle (1), is a dense tuft of bristles
{8) Along the periphery of the toothbrush head (2) are
fourth type bristles (7) embedded in the toothbrush head

(2).
Figure 8A is a top view of the toothbrush shown in
Figure B.

Figure 9 displays a perspective view of a toothbrush
having a multiplicity of individually embedded first
type bristles (3) and a multiplicity of demse tufts (6)
of bristBes embedded in the toothbrush head (2).

. -
Figure 5A is a top plan view of the toothbrush shown in

Figure 9,

Z
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Pigures 10 and 11 are perspactive views of different
embodiments of a toothbrush having a mltiplicity of
individually embedded first type bristles (3) and a
multipliicity of dense tuifts (8) of bristlep embedded in

the tocthbrush head (2).

Figures 10A and l1A are top plan views of the

toothbrushes shown in Figures 10 and 11, respectivaly.

Several examples of tha invention are set forth below to
further illustrate the nature of the invention and the
manner of carrying it out. However, tha invention
should not be considered as being limited to the details

therecof. .

Example 1

A toothbrush was made according to the design shown in
Figure 8. The bristles of the toothbrush according to
Figurs B had the following diamstera. second type
bristles (5): 0.18 mm; thaxd type bristles (6): 0.23
mm; fourth type bristles (7): 0.2 mm; and dense tuft
of bristlen ‘(’i’) : 0.25 mm. The heighta of the bristles
were as folloWn: second type bristles: 9-10 mm; third
type bristlea: 10.5 mm; fourth type bristles 10-11.25
mm; and dense tuft of bristles: 12.5 mm. The space
batwean the exterior adjacent surfaces of the second
type bristles {5) was about 0.021 mm; the corresponding

Vi
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space between the exterior surfaces of the third type
bristles (6) was about 0.0197 mm; the space between the
exterior adjacent surfaces of the fourth type bristles
(7) was about 0.018 mm; and the space between the
exterior surfaces of the individual bristles comprising
the dense tuft (8) of bristlea was about 0.020 mm.

Two toothbrushes were made according to the design shown
in Figure 11. First toothbrush (Sample 11lA} had
bristlea of the following diameters: firat type bristles
(3): 0.20 mm; dense tuftas (8) of bristles throughout
the toothbrush head: 0.20 mm; and distal dense tuft (8):
of bristles 0.20 mm. The heights of the bristles were as
followse: first type bristles (3): 11 mm; dense tufts of
bristles throughout the tocothbrush head:- 9 mm; and
distal dense tuft (8) of bristles 12.5 mm. Second
toothbrush (Sample 11B) had the following briatle
diameters: first type bristles (3): 0.20 mm) dense
tufts {8) of bristles throughout the toothbrush head:
0.18 mm; and distal dense tuft (8): of bristles 0.20
mn. The heights of the bristles were as follaows: first
type bristles (3) 3 11 mm; dense tufts (8) of bristles
throughout the togt_:hbzunh head. S mm; and distal dense
tuft (8) of bristles: 12.5 mm. In each sample 11A, 11B,
the firast type bristles (3) were individually embedded

in toothbrush head 2.

Vo4
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The above-described three toothbrushes wers tested for
efficacy at cleaning between the teeth according to the
procedure described in "Accesa to interproximal tooth
surfaces by different bristle designs and stiffnesses of
toothbrushes”, Nygaard-Ostby et al., Scand. J. Dant Res.
1979, 87, 424-430, the disclosure of which is
incorporated herein by reference. The results of the

tests are reported in Table 1.

Sample

Flgura 8

11A

AlR

Oral B Cross Action
Oral B Indicator

Tha data abova demonatrates that ths toothbrushes
accoxrding to the present invention clean between the
teeth batter than commercially available toothbrushes.

Bxample 2 3

' L. ")
The afficacy of the toothbrush of Figure 8 and the Oral
B* Indicator toothbrush was tested by a clinical traial.
An examiner-blind, randomized, crosasover clinical study
was conducted with seventy healthy adults. Plague was
evaluated before and after brushing for one minute using

/22
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the Rustogli Modification of the Navy Plagque Index
{*RMNPI”). #Subjects were randomly assignsd to use one
of the two test toothbrushes, namely the Oral B+
Indicator toothbrush or the toothbrush made according to
the design shown in Figure 8. After brushing at the
initial viseit, the subjects raturned two weeks latex to
repeat the procedure with the other of the two test
toothbrushes. Evaluation of plagque using RMNPI was done
at both vieits. RMNPI scores were glven for the whole
mouth, interproximal sites, marginal sites, bahind the
last molar, anterior sites, and posterior sites. The
change in plague from pre-brushing to post brushing was
conpared for both toothbrushes. The results are shown
in Table 2.

roEasg- Exgggﬁa

Iable 2

Plagua Scorea
invention® Oral B Indicator
Tooth Site Pre | Past |delta | Pxe | Post | delta
¥hole Mouth | 0.64 | 0.30 | 52.8 | Q.64 | 0.36 | 44.1
Marainal L 0.63 . 22.1 i 02.71 | 28.9
Intexproximal i ﬂ...i.ﬂ.ﬂﬂ...a i 0.47 | 53.9
last Molax | 0.S58 60 | 0.57 | o3l | 45.8
Antexiocx 0.65 | Q.ap 54 0,65 | .34 48
Popteriox 0.64 | 8.21 ) 51.8 | 0.64 | 0.38 | 40.7

JDC-375

*Toothbrush of Figure 8.
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The scorea reported are the mean scores for the groups
of participants. The term "delta” is the percent
reduction in plagque for each group from before brushing
to after brushing. Using statistical techniques, it was
concluded that the toothbrush of the invention removed
mignificantly more plague than & commercially available
toothbrush from the whole mouth, gingival margin,
interproximal surface, and behind the last molar,
respectively 20%, 28%, 17%, and 31% more.

Toothbrushes in accordance with the present invention
provide efficient tooth cleaning, are easily cleaned,

and dry in a relatively sbort period of time.
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What is claimed:
1, A toothbrush comprising:

a handle,

a toothbrush head distal to the handle; and

a multiplicity of first type bristles, each of said
bristles having a diameter ranging from about 0.25 mm to
about 0.60 mm and being individually embedded in said
toothbrush head; said bristies being wmutually spaced
apart from one another by a distance ranging from about
0.5 times to about 10 times the diameter of the

bristles.

a. A toothbrush accoxding to Claim 1 further
comprising at least one dense tuft of briatles.

3. A toothbrush according to Claim 1 wherein:

the first type bristles comprice at least one bristle

having a diameter frxrom about 0.35 Fn to about .60 mm

and at least one bristle having a‘diameter of from about
L .

0.25 mm to about 0.35 mm.
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4, A toothbrush according to Claim 3 wherein the
toothbrush head further comprises sections wherein:

the bristles ares arranged such that at least one section
of tha toothbrush head contains bristles having
diameters from about 0.35 mm to about 0.60 mm, while at
least one section of the toothbrush head contains firat
type bristles having diameters ranging £from about
0.25 mm to about 0.35 mm,

5. A toothbrush comprising:

a2 handle;
a toothbrush head distal to the handle;

at least cne individually embedded second type bristle
having a diameter of from about 0.08 mm to about 0.35 mm
and a free length of from about 7 mm to about 16 mm; and

at least one third type bristle having a diameter of
from about 0.15 mm to about 0.40 mm and 3 free langth of
from about 5 mm to about 14 mm; 'wE_e:ein the trim
difference between the second type bristle and the third
type bristle ranges from about 0.5 mm to about 3 mm.

/26
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6. A toothbrush according to Claim & further -

comprising at least one section wherein:;

the free lengths of the bristles within at least one
section of the toothbrush head are varied such as to
create a sawtooth cut profile.

7. A toothbrush according ¢to Claim 5 further
comprising at least one section wherein:

the free lengths of the bristles within at leasst omne
gection of the toothbrush head are variad such as to

create a2 wave cut profile.

8. A toothbrush according to Claim 5 further
comprising at least one section wherein:

the frea lengths of the bristles within at least one
saction of the toothbrush head are varied such as to
create an arc cut profile.

9. A toothbrush according to Claim 95 further
comprising first sections and second sactians;whereim

the first sections comprise second type bristles and the
second sectiona comprise third type bristles and each of
the first and second sectioms comprises from 1 to 7 rows

of brietles.

/27
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10. The toothbrush according to Claim 9 wherein: -

the first sections are alternately spaced with the

second sections.
11. A toothbrush according to Claim 5 wherein:

the second and third type bristles are arranged to

create an alternating wave pattern.

12. A toothbrush according to Claim 5 wherein:

the second and third type bristles are arranged to
create a pattern of a circle of second type bristles

surrounding the third type bristles along a row.
13. A toothbrush according to Claim 5 wherein:

the second and third type bristles are arranged to
create a pattern of a hexagon of second type bristles
surrounding a third type bristle. 7

L .
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14. A toothbrush according to Claim 5 further
comprising:

at least one fourth type bristle having a diameter of
from about 0.15 mm to about 1 0 mu and a free length of
from about 9 mm to about 15 mm arranged about the
periphery of the toothbrush head.

15. A toothbrush according to Claim 14 wherein:

the toothbrush contains a plurality of £fourth type
bristles arranged along the periphery of the toothbrush

head; and

the height of the fourth type bristles alternates along
the periphexy of the toothbrush head to create an arc

shaped form.

16. A toothbrush according to Claim 14 wharein:

the toothbrush contains a plurality of fourth type
bristles arranged along the periphery of the toothbru{h

head; and . o
u.

the height of the fourth type bristles alternatea along
the periphery of the toothbrush head to create a

sawtooth shaped form.

24
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17. A toothbrush according to Claim 14 wherein:;

the toothbrush contains a plurality of fourth type
bristles arranged along the periphery of the toothbrush
head; and

the height of the fourth type bristles alternates along
the peripbery of the toothbrush head to create a wave

shaped foxm.

18. A toothbrush according to Claim 5 wherein:

the toothbrush contains a multiplicity of bristls
diameters within the toothbrush head.

19 A toothbrush according to Claim S wherein:

the toothbrush contains a multiplicity of briatle
spacing within the toothbrush head.

20. A toothbrush according to Claim 5 further
comprising:

at leaat one dense tuft of bristles.

£ o
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2l1. A toothbrush comprising:

a handle;

a toothbrush head digtal to the handle, the toothbrush
head comprising a periphery and a distal end; and

bristles which are individually embedded in the
toothbrush head and mitually spaced apart from one
another by a distance from about 0.5 times to about 10
times the diameter of the bristles;

wherein the bristlep comprise second type bristles
having a diameter of from about 0.08 mm to about 0.35 mm
and a free length of from about 7 mm to about 16 mm;
third type bristles having a diameter of from about
0.15 mm to about 0.40 mm and a free leangth of from about
5 mm to 14 mm; fourth type briatles baving a diameter of
from about 0.15 mm to about 1.0 mm and a free length of
from about 9% mm to about 15 mm arxranged along the
periphery of the toothbrush head; and & dense tuft of
brietles at the distal and.

-3
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22. A toothbrush comprising-

a handla;
a toothbrush head distal to the handle;

a multiplicity of firast type bristles, each of said
bristles having a diameter ranging from about 0.25 mm to
about 0.60 mm and being individually embedded in said
toothbrush head;,; said bristles being mutually spaced
apart from one another by a distance ranging from about
0.5 times to about 10 times the diameter of the

bristles; and
at least one dense tuft of bristles.
23. A toothbrush according to Claim 22 wherein:

the farst type bristles comprise at least one bristle
having a diameter from about 0.25 mm to about 0 60 mm
and at least one brigtle bhaving a diameter of from about

0.25 mm to about 0.35 mm.

24. A toothbrush according to Claim 22 wherein the
dense tuft of bristles has a shape selected from the
group consisting of circle, sequare, oval, triangle,
elongated rectangle, polygonal, half-moon, horseshoe,
bar, stars, arc and combinations thereof.
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25. The toothbrush according to Claim 24 - further
comprising a distal dense tuft of bristles
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An improved toothbrush is disclosed. The toothbrush
contains bristles which are individually embedded in a
toothbrush head and mutually spaced apaxt from one
another by a distance from 0.5 times to 10 times the
diametexr of the bristles. The bristles may include
firat type bristles having a diameter of from about
0.25 mm to about 0.60 mm, second type bristles having a
diameter of from about 0 08 mm to about 0.35 mm and a
free length of from about 7 mm to about 16 mm; third
type bristles having a diameter of from about 0.15 mm to
about 0.40 mm and a free length of from about 5 mm to
about 14 mm; fourth type bristles having a diameter of
from about 0.15 mm to about 1.0 mm and a free length of
from about % mm to about 15 mm; and a danse tuft of
bristles at the end of the toothbrush head distal from

the handle.
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Industria y Comercio

SUPERINTENDENCIA

ol

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Radicacidn no 02-42325

Concepto Técnico no 916
Clasificaclén Intemacional de Patentes: A46B 3/00

Prachcado el examen de acuerdo a lo establecido en el Art. 38 de la Declsién
4886 se determind que esta solicitud de Patents de Invencién:

Sl [V( NO [ ]Contiene un resumen de la invencion (Art.26-¢).
SI[ NO [ ]Contiene el titulo 0 nombre de la Invencién (Art.27-d).
SI[ NO[ ]Contene la descripcién de la Invencién (Art.26-b).

| NO[ ]INO ES APLICABLE [ ] Contlene los dibujos necesarios para
comprender la Invencidn (Art.26-d)

SI[M( NO[ ]Contlene una o més reivi nes. (Art.26-c).

SI[ ] NO[ ]JNO ES APLICABLE [] Han sido desarroliados los productos
ylo prooodlmlentoa a partir de recursos genéticos o de sus
productos derivados de los que cualqulera de los Palses
Miemtwos es pais de . {Art. 26- h).

SI[ ] NO[ INO ES APLICABLE [ productos y/o procedimientos han
sido obtenidos o desarroliados a partir de los conocimientos
tradicionales de las comunidades indigenas, afro americanas, o
locales de los paises miembros, de acuerdo a lo establecido en
la Decisidn 391 y sus modificaciones y reglamentaciones
entes.(Art.26-).

Si[{ ] NO[¥] La invencidn se reflere a un producto relativo a un material
blolégico. (Art.26-J).

SI[Y] NO[ ] NO ES APLICABLE [ ]La prioridad coinclde con la materia
relvindicada

sl [Ao [ 1 CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS S![ ] NO [ ] ver hola(s) anexa(s)

EXAMINADOR TECNICO
202051

Bogotd D. C, diclembre 11 de 2003.
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SUPERINTENDENCIA

Follo }41/

2020
Bogotd DC

Doctor(a)
JIMENA ESCOBAR URIBE
Apoderado(a)

REFERENCIA: Radicacidn No. 02-42325

Tramite
Evento 001
Actuacién 416
Oficlo No. 1445
Folios 001

Teniendo en cuenta que la solictud de privilegio de patente que se tramita bajo el
expediente indicado en la referencla, retine los requisitos de los
articulos 26 y 27 de |a Decisién 486 de la Comisidn de la Comunidad Andina, y en las
demés disposiciones vigentes sobre la materia, se

Oficina de Comunicaciones para efecto de su publicacién en la Gaceta de Propledad
Industrial, conforme lo establece el articulo 40 de la misma Declsién.

g
|
.
£

Cimplase
Dado en Bogoté DC,

202051 ‘



