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SILICON MODIFIED POLYAMIDE MATERIAL USEFUL FOR ORAL CARE

Background of the Invention

The invention is drawn to a novel silicon modified polyamide material that is
useful in the oral care field. For example, the material can be used as filaments that can
be used a8 toothbrush bristles, interdenta] brushes, paint brush bristles such as fora
cleaning or whitening system, dental floss tape (string), dental strips or tube applicators
elc.

Several patents describe bristles of tooth brushes. For example, US 6.327,736
discloses making bristles for a toothbrush from a plastic material chosen from a group of
plastics consisting of polyamides and polyesters. Polyamides include nylon. Other
patents that discuss meking bristles and/or dental floss are US 6,475,553

Manufacturers of nylon bristle toothbrushes have provided in the past, a varicty of
toothbrushes designated as “soft,” "medium," and/or "hard" to indicate the stiffness of the
bristles. For a given thermoplastic polymeric composition, one factor, which
predominantly determines bristle stiffness, is the diameter of the individual bristles. For
example, with nylon 6,12 the "soft" bristles typically have a diameter between 0.007 and
0.008 inches; "medium" bristles have a diameter between 0.008 and 0.009 inches and
"hard" bristles have a dinmeter greater than sbout 0.010 inches. Polybutylene terephtalate
bristles are typically about 0.001 to 0.002 inches smaller in diameter dus to the greater wet
stiffness of this material over that of nylon 6,12 For all bristles used in toothbrushes, there
is generally a manufacturing or grading tolerance of about +/- 0.0005 inches,

Soft, medium, and hard bristles are all effective in cleaning teeth while soft bristles
are more gentle on the gum and soft tissues of the oral cavity, medium and hard bristles
show stronger brushing actions on the tooth surfaces.
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US 6,138,314 discloses making bristles for a toothbrush from polyamide materials
such as nylon materials. The synthetic polyamides useful in the bristies of toothbrushes
includes those which are of sufficient molecular weight to be fiber-forming such as:
polycaprolactam, polyhexamethylene adipamide, polyhexamethylene sebacamide, the
polyamide formed from 1,4,(cis)cyclohexane-bis(methylamins) and adipic acid (see U.S.
Pat. No. 3,012,994); the polyamids from m-xylene diamine and adipic acid (see U.S. Pat.
No. 2,916,475); the polyamide from 3,5 dimethy] hexamethylene diamine and tarephthalic
acid (see U.S. Pat. No. 2,752,358); the polyamide from 2,5 dimethyl pin and adipyl
chloride (sec U.S. Pat. No. 3,143,527). See also U.S. Pat. No. 2,152,606. The preferred
polyamides are polyhexamethylene adipamide; and polyhexamethylene sebacamide. In
general, the number average molecular weight of the polymer used for these bristics
should be in excess of 10,000 and preferably greater than 30,000 to provide the strength
and stiffness needed in  toothbrush bristle. The commercial polyamides preferred include
nylon 6, nylon 6,6; nylon 6,10 and nylon 6,12.

US 5,560,377 discloses making dental floss from a composite of a multifilament
yam bonded to an extruded monofilament. Both clements are made of polymer
compounds, preferably nylon, to provide desired ease of use of the monofilament as a
leader to pass the implement easily between the teeth or under bridges while the
multifilament yam can be provided in looped embodiments, as a bush element or in the
form of one or more tails thus providing superior flossing action when passed between the
teeth or under bridges.

US Pat, No. 6,604,534 (* '534 patent”). discusses monofilament tapes and
monofilament interproximal devices. The ‘534 patent discusses the following patents 23
being relovant to monofilament interproximal devices: U.S. Pat. Nos. Re 35,439;

3,800.812; 4.974,615: 5,760,117: 5,433,226; 5,479.952; 5,503,842; 5,755,243; 5,845,652;
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5,884,639; 5,918,609; 5,962,572; 5,998.431; 6,003,525; 6,083,208; 6,148,830; 6,161,555;
and 6,027,592, the disclosures of which are hereby incorporated herein by reference.
Thesa dental tapes generally have serious shortcomings in gentleness, in delivering
costings during flossing and in being handled essily and conveniently during flossing.

U.S. 6,051,216 discloses the use of coametic campoaitions containing siloxane
based polyamides as thickening agents.

SUMMARY OF THE INVENTION

It is an object of the present invention 10 develop a new material useful in the oral
care industry. |

It is another object to develop 2 new material useful as a filament, preferably &
monafilament or bristle used in the aral care industry, in particular in an oral care product.
An oral care product would be any knowa product that is used in the mouth or for the
mouth. For example, an oral care product can be but is not limited to a toothbrush,
paintbruch, dental floss tape (string), dental strips or tube applicators dental tape etc. The
bristle can be used for a toothbrush that can be used on a manual non-electric or alectric
toothbrush that has superior properties with respect to sensory and antibacterial. -

Another object of the present invention to develop a new material that can be used
for dental floss that has superior properties with reapect to sensory and antibacterial.

Another object of the present invention is to use the bristle on a paint brush that
can be used to apply whitening compositions to the teeth (bleaching the teeth) or a
cleaning compogition to the testh. ‘

One aspect of the invention is a filament which comprises a silicon-modified
polyamide material blended with a different polysmide material. The different polyamide
material can be the commercial or prior art material that is used for dental floss or

toothbrush bristes, such as the materials discussed above, which include nylon. The
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filament can be used in dental floss, dental tape, a toothbrush bristle or a paint brush
bristle, The paint brush can be used in an application to place a whitening composition
such a1 a bleaching composition on the teeth to make the teeth whiter.

DETAILED DESCRIPTION OF THE INVENTION

We have found a2 new marterial used for making filaments that can be used in any
oral care product. The material can be used as a filament such as but not limited to tooth
brushes. dentai floss, dental tape, and paint brughes. The paint brushes can be used to
apply a cleaning, whitening or any other composition to the mouth and preferably the
teeth. The filament can be substituted for any commercial oral care product that contains a
filament. The commercial aral care product would be made in any known manner.

We have found that the incarporation of silicons into polyamides results in new
physical and chemical properties that modify and improve the performence of the
polyamides. The modification means changing the hydrophilicity or hydrophobicity of the
polyamides or changing the lubricity of the polyamides. Improvements can algo be
introduced by the functionalities attached to the silicones, which can exhibit antibacterial
properties or affinity for certain metal ions, quaternary ammonium ions, fluoride ions or
benefical enzymes. Changes in the physical propesties of polyamides include altering the
crystallinity of polyamides, for example, reducing the crystallinity of the polyamide for
example, Nylon 6,6 to a level similar to that of Nylon 6,12. These properties, whea
present in nylon resing can provide superior benefits for making toothbrush bristles and
dental floss.

Siliconized polyamides, contain both gilicone moieties and amide moieties in the
backbone. The silicone component comes with unique flexibility, stability and surface
tension properties, while the amide moieties make the molecule compatible with other

polyamides, such as, the onea described in the background of the invention which are not
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limited to nylon. As discussed above, polyamides, such a3 nylon are a key material for
toothbrush and dental floss technology. It is conceived that the siliconized polyamids will
modify the other polyamide structure, such as the polyamide structures discussed above in
the background of the invention section which includes, nylon structure when mixed, and
particularly the surface structure of the polyamide such as nylon so that the modified
polyamide (i.e. nylon) for bristles and dentul floss are softer, and mare lubricions. This
would provide a significant benefit to reduce toothbrush trauma to the gingival, which is a
major cause of gingival recession. More importantly, it is also known that silicone has
very low surface tension, and such a property would be ideal for reducing bacterial
adhesion and accumulation on the surfaces of toothbrush bristles (anti-attachment), a pro-
hygenic effect which would be viewed as desirable by the consumer. Therefore,
siliconized polyamide modified polyamides such as, but not limited to nylons are superiar
materials for toothbrush bristle and dental floss.

In addition, the chemistry involved in developing siliconized polymides can also
be used to graft other silicones such as cationic silicones or non-silicone moieties such as
quaternary ammonium ions to nylon to achieve supetior properties desired for toothbrush
bristles and dental floss. Siliconized polyamides used according to this invention
described in detail in US patent No. 6,051,216 (* ‘216 patent") which is incorporated by
reference in its entirety for all useful purposes. The '216 patent claims a silicon-modified
polyamide comprises '

% (),5-80 percent by weight based on the totsl weight of the composition

of at least one siloxane-bascd polyamide;

(b) 5-95 percent by weight silicone fluid; and

\O
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(c) if (a)+(b) do not equal 100 percent, then a portion of solvent
sufficient to male 100 percent, wherein:

the siloxanc-based polyamide is formed from units of Formula A

R' R

| |
— [C(O)—X——{SiO]pp S§ ——X——C(O)HN——Y—NH],——
(A)

B

where: (1) n is a number selected from the group consisting of 1-500, where n is
the number of units in the polyamide;

(2) DP is an average value for degree of polymerization of a siloxane portion of
the polyamide and is selected from the group consisting of 1-700;

(3) X is a linear or branched chain alkylene having 1-30 carbons;

(4) each of R' -R* is independently selected from the group consisting of methyl,
ethyl, propyl, isopropyl, a siloxane chain, and phenyl, wherein the pheayl may
optionally be substituted by 1-3 members from the group consisting of methyl and
ethyl; and

(5) Y is selected from the group consisting of linear or branched chain alkylenes
having 1-40 carbons, wherein the alkylene group itself may optionally be
substituted by at least one member selected from the group consisting of
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(i) hydroxy;
(ii) Cs -Cs cycloalkane;

(iii) 1-3 members sclected indopendently from the group consisting of C;-Cy
alkyls: phenyl optionally substituted by 1-3 members independently selected from
the group consisting of C;-Cy alkyls;

10 (iv) C,-Cs alkyl hydroxy; and
(v) C;-Cs alkyl amine;

or Y may be Z where Z=R® T(R®)R” where each of R, R® and RZ s

15 independently selected from the group consisting of linear and branched C,-Cqo
alkyl or alkylene groups; and T is sslected from the group consisting of CR, where
R is selected from Lhe group consisting of hydrogen, the group consisting of the
group defined for R' -R* ; and a trivalent atom selected from the group consisting
of N, P and Al; and wherein cach value for X, Y, DP end R! -R* may be the same

20 or different for each unit in the polyamide. In addition, the siloxane-based
polyamide preferably (1) comprise both siloxane groups and amide groups to
thicken compositions containing silicone fluids (volatile and/or non-volatile
gilicone fluids): (2) are non-flowable solids at room temperature; and (3) dissalve
in a fluid which contains silicone at a temperature of 25-160 degrees C. to form a

25 tranalucent or clear solution at a temperature in this range.
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When making a toothbrush, the filaments lie in close proximity to each other as the
result of winding or braiding the filaments, or generally as the result of stranding the
filaments. The surfacoe area of the filaments can be subjected to partiel dissolving by
means of chemical agents. In this menner, the filaments merge completely together and
any cavities still remaining in the center of the wound or braided bristle are closed. This
process can be supported by any existing or selectively variable tensile stress acting on the
fijaments. Altogether & cavity-free bristle is thuz produced, offering bacteria or other
gemns no possibility of infiltration.

The following values have proven to be egpecially suitable in particular for an
electric toothbrush: three or four filaments per bristle arc used, the diameter of the
individua! filaments lies between approximately 0.0762 mm and 0.127 mm,
approximately, and the winding or braiding of a bristle is repeated after every 1.0 mm
approximately to 3.0 mm, approximately.

The bristles may be formed by melt extruding various thermoplastic polymeric
materials through appropriately shaped extrugion orifices in various dies following verious
processes such e described in U.S. Pat. Nog. 2,226,529 and 2.418,482; 3,745,061;
3,238,553; 3,595,952; 4.279,053; and French Patent No. 2,125,920.

The tufting, cutting, stapling, etc., of the bristles is performed by processes known
in the art; for instance as described in U.S. Pat. Nos. 4,441,227; 4,688,857 979,782;
5.274,873; 5,335,389; and 5,511,275, the disclosures of which are hereby incorporated
herein by reference.

Experiments with blends of siliconized polyamides and polyamides such as nylon
have indicated that the two polymers are miscible above their melting temperature, and
they are compatible at the macro-scale at room tegnperature. Optical microscopy was

employed to demonstrate that at the micro-scale, tho silicone component occupies a
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specific volume fraction within the resulting tertiary structure of filaments. This
demonstrated the role of silicone as a modifier of nylon.
The following additional examples were conducted:
Masterbatches with 20% polyamide additive in Nylon 6,6 and Nylon 6,12 were
5 produced. The masterbatches did not contain anything elss. Masterbaiches had to be
produced carefully to ensure a good dispemsion of the low-melting additive in the Nylons,
Fibers were pmduoed using Nylon 6,6 and Nylon 6,12 to identify correct processing
conditions for both. In general Nylon 6,6 was processed around 285-290°C in the fiber
line and Nylon 6,12 was processed around 235-240°C. Fibers were prepared using a
10 round dic containing 41 die holes. Fibers arc “flat yam" and are 6-8 denier per filament
(250-325 total denier). Fibers were then prepared using correct letdown ratios of the

masterbatch in appropriate resins. The following data gives average values from tensile

and DSC data.
Nylon 66 fibers
Additive level Tenacity* Elongation  Elongation  Crystallinity Melting point
(Fowiw) grams/tex  at peak (%)  at break (%) (%) deg. C
0 17.64 353 359 26.6 2653
1 14.84 4294 599.8 27 265.9
3 17.01 217.1 392.1 222 266.8
Nylon 6, 12 fibers
Additive level Tenacity* Elongation  FElongation  Crystallinity Melting point
(Fow/w) grams/tex  atpeak (%)  at break (%) (%) deg. C
0 2271 2164 292.9 28 2179
1 18.04 2403 3321 26.5 218.5
3 20.19 306.9 402.3 "28.1 217.2

Tenacity reported is breaking tenacity



10

15

20

9(6

WO 2004037106 PCT/US2003/u33914

A comparison was made between mixed toothbrush bristles with siliconized
polyamide coated on nylon bristles and bristles with unmodified nylon. The modified
nylon showed unexpectedly improved results,

In addition, a microbjological aasay of bacterial attachment to toothbrushes was
performed, and the table below presents examples illustrating the new and improved _
bacterial anti-attachment properties of the new materisl. To evaluats the sbility of bacteria
to attach to the surface of the toothbrush bristles, an experiment was designed to quantify
the number of bacteria which were left after a certain amount of rinsing time. Bacteria
chosen for this experiment were selected from the many orally relevant species. One such
suitable species of bacteria is Actinomyces naeslundii, a well-known early colonizer of the
mouth. A bacterial suspension of A. naeslundii was first prepared by inoculating
irypticase soy broth (TSB). After incubation ovemnight at 37.5 °C, the suspension was
diluted with additional TSB until the optical density (O.D.) was between 0.015 and 0.2.
(The optical density in this case corresponds to the overall quantity of bacteria in the
suspension.) The toothbrushes were carefully cleaned with mild detergent and then
disinfected for 60 seconds in 70% ethanol. After air drying, the bristles of the brushes
were dipped into the bacterial suspension for 60 seconds, rinsed in phosphate buifered
saline (PBS) for 0-60 seconds, then brushed over the surface of separate agar plates.
These agar plates were incubsted for 2 days at 37.5 °C at which lims a visual inspection
was made of the colony forming units (CFU"s).

At higher concentrations of bacteria, > 0,05 O.D.,, it was not possible to count the
CFU’s relisbly. However, in a visual inspection of these experiments there was always
clearly a less dense lawn of becterial colonics on the plate brughed with the silicone

containing bristles. As the bacterial load was reduced 1o a OD of 0.017-0.020, two out of
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three experiments performed showed a clear 18-25% reduction in bacteria in toothbrushes
with Nylon §,6 + 3% silicone-modified polyamide, relative to Nylon 6,12.

trinl Toothbrush Material % reduction
Nylon 6,12 Nylon 6.6 with
(CFU)) 3% additive (CFU)
1 290 387 25
2 980 1192 18

All the references discussed in this application are incorporated by reference in
their entirety for all useful purposes.

While there is shown and described certain specific structures embodying the
invention, it will be manifest to those akilled in the art that varlous modifications and
rearrangements of the parts may be made withont departing from the spirit and scope of
the underlying inventive concept and that the same is not limited to the particular forms
herein shown and described.
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We claim:

1. A material useful in ora! care products which comprizes a silicon-modified

polyamide blended with a different polyamide material.

2. The material as claimed in claim 1, wherein said different polyamide material
is a synthetic polyamide.

3. The material as claimed in claim 1, wherein said different polyamide material
is nylon 6, nylon 6,6; nylan 6,10 ornylon 6,12.

4. The material as claimed in claim 1, wherein said different polyamide materiat
is nylon 6,6.

5. The material as claimed in claim 1, wherein said siloxane-based polyamide (1)
comprise both siloxane groups and amide groups to thicken compositions
containing silicone fluids (volatile and/or non-volatile silicone fluids); (2) are
non-flowable solids at room temperature; and (3) diesolve in a fluid which
contuins silicone at a temperature of 25-160 degrees C. to form a translucent or
clear solution at a temperature in this range.

6. The material s claimed in claim 1, wherein the silicon-modified polyamide
comprises

¥ 0.5-80 percent by weight based on the total weight of the composition

of at least one siloxane-based palyamide;
(b) 5-95 percont by weight silicone fluid; and

(c) if (a)+(b) do not equal 100 percent, then a portion of solvent
sufficient to make 100 percent, wherein:
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the siloxane-baged polyamide is formed from units of Formula A

R!' R?
| |
— [C(O)—X——[SiOlpe Si —X——C{O)HN——Y —NH}— (A)

10
where: (1) n is a number selected from the group consisting of 1-500,

where n is the number of units in the polyamide;

(2) DP is an average value for degree of polymerization of a siloxane
15 partion of the polyamide and is selected from the group consisting of 1-
700;

(3) X is a linear or branched chain alkylene having 1-30 carbons;

20 {4) each of R! -R* is independently selected from the group consisting of
methyl, ethyl, propyl. isopropyl, a siloxane chain, and phenyl, wherein the
phenyl may optionally be substituted by 1-3 members from the group

' consisting of methyl and cthyl; and '

25 (5) Y is selected from the group conaisting of linear ar branched chain
alkylencs having 1-40 carbons, wherain the alkylene group itself may
optionally be substituted by at least one member salected from the group
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H

consisting of

() hydroxy;

(ii) Cy ~Cy cycloalkane:

(iii) 1-3 members seolected independently from the group consisting of C;-
C; alkyls; phenyl optionally substituted by 1-3 members independently
selected from the group consisting of C;-Cs alkyls:

(iv) C,-C; alkyl hydroxy: and

(v) C1-C alky] amine;

or Y may be Z where Z=R® TR®)R?! where cach of R®, R¥ and R2is
independently selected from the group consisting of linear and branched
C,-Cipalkyl or alkylene groups; and T is selectsd from the group
consisting of CR, where R is sclected from the group consisting of
hydrogen, the group consisting of the group defined for R! -R* ; and a
trivalent atom selected from the group consisting of N, P and Al; and
wherein each vaiue for X, Y, DP and R' -R* may be the same or different

for each unit in the palyamide.

7. 'The material as claimed in claim 6, wherein said different polyamide material

is nylon 6, nylon 6,6; nylon 6,10 or nylon 6,12.

\Q
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8. The material as claimed in claim 6, wherein said different polyamide material
is nylon 6,6.

9. A filament which comprises said material as claimed in claim 1.

10, A filament which compriscs said material as claimed in claim 8,

11. An oral care product which comprises at least one of said filament as claimed
inclaim 9,

12. The oral care product ag claimed in claim 11, wherein the product is a
toothbrush, dentsl ficas, dental tape or paint brush.

13, Dental floss which comprises at least one of said filaments as claimed in claim
9.

14. A toothbrush bristle which comprises at least one of said filaments as claimed
in claim 10.

15. A toothbrush which comprises at least one toothbrush bristle as claimed in
claim 13.

16. The toothbrush as claimed in claim 15, wherein said toothbrush is an electric
toothbrush.

17. The toothbrush as claimed in claim 15, wherein said tootbbrush is 2 non-

. electric toothbrush.

18. A brush used for whitening the testh which compriscs at least one of said
filaments as clzimed in claim 9.

19. Dental tape which comprises at least one of said filaments as claimed in claim
9.
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MATERIAL DE POLIAMIDA MODIFICADA DE SILICIO UTIL PARA EL

CUIDADO ORAL

Antecedentes de la Invencién

La invencién estd delineada a un material
nuevo de poliamida modificada de silicio que es fitil en el
campo del cuidado oral. Por ejemplo, el material puede
usarse como filamentos que pueden usarse como cerdas para
cepillo de dientes, cepillos inter-dentales, cerdas de
brocha para pintar tales como para un sistema de limpieza
o de blanqueado, cinta de hilo dental (hilo), cintas

dentales o aplicadores de tubo, etc.

Varias patentes describen cerdas de cepilloa
de dientes. Por ejemplo, la patente de los Estados Unidos
de América nimero 6,327,736 desecribe el hacer cerdas para
un cepillo de dientes de un material pléistico escogido de
un grupo de plésticos gue consisten de poliamidas y
poliésteres. Las poliamidas incluyen a nylon. Otra patente
que describe el hacer cerdas y/o hilo dental es la patente

de los Estados Unidos de Am&rica nGmero 6,475,553.

Fabricantes de cepillos de dientes de cerdas
de nylon han proporcionado en el pasado, con una variedad
de cepillos de dientes designados como "suave”, “mediano”,
y/o "duro” para indicar la tiesura de las cerdas. Para una
composicién dada polimérica de termopléstico, un factor,
que predominantemente determina la tiesura de la cerda, es
el didmetro de las cerdas individuales. Por ejemplo, con
el nylon 6,12 las cerdas “suaves” tipicamente tienen un
difmetro de entre 0.007 y 0.008 pulgadas; cerdas

"medianas” tienen un di&metro de entre 0.008 y 0.009
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pulgadas, y cerdas "“duras” tienen un didmetro mayor de
alrededor de 0.010 pulgadas. Las cerdas de polibutileno
tereftalato son tipicamente de alrededor de 0.001 a 0.002
pulgadas mis pequefias en didmetro debido a 1la mayor
tiesura himeda de este material scbre aquella del nylon
6,12. Para todas las cerdas usadas en cepillos de dientes,
hay generalmente una tolerancia de fabricacién o gradiente

de alrededor de + 0.0005 pulgadas.

Las cerdas suaves, medianas, y duras son
todas efectivas en la limpieza de los dientes mientras que
las cerdas suaves son mis gentiles en las encifas y los
tejidos suaves de la cavidad oral, las cerdas medianas y
duras muestran mis fuertes acciones de cepillado sobre las

superficie del diente.

La patente de los Estados Unidos de América
nimero 6,138,314 describe la fabricaci6n de cerdas para un
cepillo de dientes de materiales de poliamida tales como
materiales de nylon. Las poliamidas sintéticas Gtiles en
las cerdas de los cepillos de dientes incluyen a aquellas
que son de suficiente pesc molecular para ser formadoras
de fibra tales como: policaprolactama, polihexametileno
adipamida, polihexametileno sebacamida, la poliamida
formada de 1,4 (cis)ciclohexano-bis{metilamina} y de &cido
atipico (véase la patente de los Estados Unidos de América
niimero 3,012,994); la poliamida de m-exileno diamina y
dcido adipico (véase la patente de los Estados Unidos de
América nOmero 2,916,475); la poliamida de 3,5 dimetil
hexametileno diamina y &cido tereftalato (véase la patente
de los Estados Unidos de América nGmero 2,752,358); la
poliamida de 2,5 dimetil piperazina y c¢loruro adipilo

(véase la patente de los Estados Unidos de América nGmero
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3,143,527). Véase también la patente de los Estados Unidos
de América niGmero 2,152,606. Las poliamidas preferibles
son polihexametileno adipamida; Yy polihexametileno
sebacamida. En general, el ni(mero promedio del peso
molécula del polimero usado para estas cerdas debe ser en
exceso de 10,000 y preferiblemente de mayor de 30,000 para
proporcionar la resistencia y tiesura necesariae en una
cerda para cepillo de dientes. Las poliamidas comerciales
preferibles incluyen nylon 6, nylon 6,6; nylon 6,10; y

nylon 6,12.

La patente de los Estados Unidos de América
nimero 5,560,377 describe hacer hilo dental de un
compuesto de un hilo de m@Gltiples filamentos unidos a un
mono-filamento extrudido. Amboas elementos son hechos de
compuestos de polimero, preferiblemente nylon, para
proporcionar deseada facilidad de ueo del mono-filamento
como un lider para pasar al implemento f&cilmente entre
los dientes o bajo los puentes mientras que el hilo de
miltiples filamentos puede proporcionarse en
incorporaciones dobladas, como un elemento de tubito o en
forma de una o mis colas por tanto proporcionando superior
accién de uso de hilo dental cuando pasa entre los dientes

o bajo los puentes.

La patente de los Estados Unidos de América
nimero 6,604,534 describe cintas de mono-filamento vy
dispositivos interpréximos de monofilamento. La patente
‘534 describe 1las Bsiguientes patentes como siendo
relevantes a los dispositivos de mono-filamento
interpréximos: las patentea de los Estados Unidos de
América nimeros Re 35,4139; 3,800,812; 4,974,615;

5,760,117; 5,433,226; 5,479,952; §5,503,842; 5,755,243;
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5,845,652; 5,884,639; 5,918,609; 5,962,572; 5,998,431;
6,003,525; 6,083,208; 6,148,830; 6,161,555; y 6,027,592,
las descripcicnes de las cuales son aqul incorporadas por
referencia. Estas cintas dentales generalmente tienen
limitaciones serias en 1la gentileza, en suministrar
recubrimientos durante el paso del hilco dental y en ser
manejadas f&cilmente y convenientemente durante el paso

del hilo dental.

La patente de los Estados Unidos de América
nimero 6,051,216 describe el wuso de composiciones
cosméticas que contienen poliamidas con base de siloxanos

como agentes espesadores.

S8intesis de la Invencién

Ee un objeto de la presente invencién el
desarrollar un nuevo material Gtil en la industria para

el cuidado oral.

Ee otro objeto el desarrollar un nuevo
material 4til como un filamento, preferiblemente un mono-
filamento o cerda usada en la industria para el cuidado
oral, en particular en un producto para el cuidado oral.
Un producto para el cuidado oral puede ser cualquier
producto conocido que es usado en la boca o para la boca.
Por ejemplo, un producto para el cuidado oral puede ser
pero no limitarse a, un cepillo de dientes, un cepillo

para pintar, cinta de hilo dental, tiras dentales o
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aplicadores de tubo de cinta dental, etc. La cerda puede
usarse para un cepillo de dientes que puede usarse en un
cepillo de dientes manual no eléctrico o eléctrico que

tiene propiedades superiores con respecto a sensoriales y

antibactericidas

Otro objeto de la presente invencién para
desarrollar un nuevo material que puede usarse para pasar
el hile dental que tiene propiedades superiores con

respecto a aspectos sensoriales y antibactericidas.

Otro objeto de la presente invencién es el
usar la cerda en un cepillo para pintar que puede usarse
para aplicar composiciones de blanqueado a los dientes
(blanquear los dientes) o una composiciétn de limpieza a

loa dientes.

Un aspecto de la invencién es un filamento
que comprende un material de poliamida modificada de
Bilicio mezclado con un diferente material de poliamida.
El diferente material de poliamida puede ser el material
comercial o del arte previo gque es usado para el hilo
dental o las cerdas del cepillo de dientes, tales como
materiales descritos antes, que incluyen nylon. El
filamento puede usarse en el hilo dental, cinta dental, o
cerda de cepillo de dientes o una cerda para cepillo para
pintar. El1 cepillo para pintar puede usase en una
aplicacién para colocar una composicién blanqueadora tal
como una compoeicién de blanqueado en los dientes para

hacer los dientes m&s blancos.

Descripcién Detallada de la Invencidn
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Se ha encontrado un nuevo material usado
para hacer filamentos gue pueden usarse en cualquier
producto para el cuidado oral. El material puede usarse
como un filamento tal como pero no limitado a, cepillos
de dientes, hilo dental, cinta dental, y cepillos para
pintar. Los cepillos para pintar pueden usarse para
aplicar un blanqueador o cualquier otra composicién a la
boca y preferiblemente a los dientes. El filamento para
cualquier producto comercial para el culildado oral que
contiene un filamento. El producto comercial para el

cuidado oral puede hacerse de cualquier manera conocida.

Hemos encontrado que la incorporacién de
silicio en la poliamida resulta en nuevas propiedades
fisicas y quimicas que modifican y mejoran el desempefio
de las poliamidas. Los medios de modificacién cambian la
hidrofilia o la hidrofobia de las poliamidas o cambian la
lubricacién de 1las poliamidas. Mejoras también pueden
introducirse por 1las funcionalidades acopladas a 1los
silicios, que pueden exhibir propiedades antibactericidas
o afinidad a ciertos iones de metal, iones de amonio
cuaternario, iones de fluoruro o enzimas benéficas.
Cambios en las propiedades fisicas de las poliamidas
incluyen el alterar la cristalinidad de las poliamidas,
por ejemplo, reduciendo la cristalinidad de la poliamida
por ejemplo, el nylon 6,6 a un nivel similar-a aquel del
nylon 6,12. Estas propiedades, cuando estin presentes en
las resinas de nylon pueden proporcionar beneficios
superiores para hacer cerdas de cepillos de dientes e

hileo dental.

Las poliamidas de silicio, contienen ambas

mitades de silicio y mitades de amida en la columna. E1l
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componente de silicio viene con una Gnica flexibilidad,
estabilidad, y propiedades de tensién de superficie,
mientras que la mitad amida hace a la molécula compatible
con otras poliamidas, tales como, las descritas en 1los
antecedentes de la invencién que no est&n limitadas al
nylon. Como se describié antes, poliamidas, tales como
nylon son un material clave para la tecnologia de
cepillos de dientes y de hilo dental. Se concibe que 1la
poliamida de silicic modificarda la otra estructura de la
poliamida, tal comc las estructuras de poliamida
descritas antes en los antecedentes de 1la invencién
seccifn que incluye, estructura de nylon cuando Bse
mezcla, y particularmente la estructura de superficie de
la poliamida tal como el nylon de tal forma que 1la
poliamida modificada (por ejemplo, nylon) para cerdas y
el hilo dental es mis suave, y mis lubricada. Esto puede
proporcionar un significativo beneficio para reducir el
trauma del cepillo de dientes al gingival, gue es una
mayor causa de recesién gingival. M4s importante, es
también conocido que el silicio tiene tensién muy baja de
superficie, y tal propiedad puede ser ideal para reducir
adhesién bacterial y acumulacién en las superficies de
las cerdas de 1los «cepillos de dientes (anti-
acoplamiento), un efecto en pro de la higiene que puede
verse como deseable por el consumidor. Por lo tanto, las
poliamidas modificadas de poliamida de silicio tales
como, perc no limitadas a, nylon son materiales
superiores para las cerdas del cepillo de dientes y el

hilc dental.

Ademds, la quimica involucrada en el
desarrollo de las poliamidas de silicio también puede

usarse para injertar otros silicios tales como silicios
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catiSnicos o mitades de no silicio tales como iones de
amonio cuaternario al nylon para lograr propiedades
superiores deseadas para las cerdas del cepillo de
dientes y el hilo dental. Las poliamidas de silicio
usadas de conformidad con esta invencién descritas en
detalle en la patente-de los Estados Unidos de América
nimero 6,051,216, la cual es incorporada por referencia
en su totalidad para todos los propbSsitos. La patente
‘216 reivindica una inclusién de poliamida modificada de

silicio.

a) 0.5-80 por ciento por peso con base en
el peso total de la composicién de al menos una poliamida

con base de siloxano;

b) 5-95 por ciento por peso de fluido de

Bilicio; y

c) 81 (a)+(b) no iguala a 100 por ciento,
entonces una parte del solvente es suficiente para hacer

100 por ciento, en donde:

la poliamida con base de siloxano es

formada de unidades de la f&érmula A:

R' R?

I |
-(-;)[C(O)—X——[SiO]np 8i =—X——C(O)HN——Y—NH],——

donde: (1) n es un nimero seleccionado del
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grupo que coneipte de 1-500, donde n es el nGimeroc de

unidades en la poliamida;

(2) DP es un valor promedio para el grado
de polimerizacién de una parte de siloxano de 1la
poliamida y es seleccionado del grupo que consiste de 1-

700;

(3) X es un alquileno de cadena lineal o

ramificada que tiene 1-30 carbones;

(4) cada Ri1-Ry es independientemente
seleccionado del grupo que consiste de metil, etil,
propil, iseopropil, una cadena de siloxano, un fenil, en
donde el fenil puede opcionalmente sustituirse por 1-3

miembros del grupo que consiste de metil y etil; y

(5) Y es Bseleccionado del grupo que
consiste de alquilencs de cadena lineal o ramificada que
tiene 1-40 carbones, en donde el grupc alquileno mismo
puede opcionalmente sustituirse por al menos un miembro

seleccionado del grupo que consiste de:
(i) hidroxi;
(ii) C3-Cy cicloalcano;

(iii) miembros 1-3 seleccionados
independientemente del grupo que consiste de C;-C;
alquilos; fenil opcionalmente sustituido por miembros 1-3
independientemente seleccionados del grupo que conaiste

de C;-C; alquilos;
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(iv) C;-C; alquilo hidroxi; y
{(v) C1-C¢ alquilo amina;

6 Y puede ser Z donde Z=R°T(R**)R* donde
cada uno de R, R¥®, y R# Qon independientemente
seleccionados del grupo que consiste de grupos alquileno
o alquilo C;-C;o lineal o ramificado; y T es seleccionado
del grupo que consiste de CR, donde R es seleccionado del
grupo que consiste de hidr6geno, el grupo consistiendo
del grupe definido por R-R'; y un &tomo trivalente
seleccionado del grupo que consiste de N, P y Al; y en
donde cada valor para X, Y, DP y R'-R' puede ser el miamo
o diferente para cada unidad en la poliamida. Ademds, la
poliamida con base de siloxano preferiblemente (1)
comprende de ambos grupos de siloxano y grupos amida para
egpesar composiciones que contienen fluidos de silicio
(fluidos de silicio volAtiles y/o no vol&tiles); (2) son
86lidos no fluidos a temperatura ambiente; y (3)
disuelven en wun fluido que contiene silicio a una
temperatura de 25-160 grados centigrados, para formar una
solucién translGcida o clara a una temperatura en este

rango.

Cuando se hace un cepillo de dientes, los
filamentos reposan en cercana proximidad unos a otros
como resultado del enrollado o trenzado de los
filamentos, o generalmente como resultado de torcer 1los
filamentos. El &rea de superficie de los filamentos puede
someterse a parcial disolucién por medio de agentes
quimicos. De esta manera, los filamentos se combinan
completamente Jjuntos y son cerradas cualesquiera

cavidades que aflin permanecen en el centro del enrollado o
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trenzado de la cerda. Este proceso puede soportarse por
cualquier tensién de traccifn existente o selectivamente
variable que actta en los filamentos. Completamente una
cerda libre de cavidad es por tanto producida, ofreciendo
ninguna posibilidad e infiltracién de bacterias o

gérmenes.

Los siguientes valores han probado ser
especialmente adecuados en particular para un cepillo de
dientes eléctrico: tres o cuatro filamentos por cerda son
usados, el di&metro de loa filamentos individuales
descansan entre aproximadamente 0.0762 milimetros y 0.127
milimetros, aproximadamente, y el enrollado o trenzado de
una cerda es repetido después de 1.0 milimetros

aproximadamente a 3.0 milimetros, aproximadamente.

Las cerdas pueden formarse por extrusién
fundida de varios materiales poliméricos de termopléastico
a través de apropiados orificios de extrusién en forma
apropiada en varias matrices siguiendo varios procesos
tales como son descritos en las patentes de los Estados
Unidos de América nlmeros 2,226,529 y 2,418,482;
3,745,061; 3,238,553; 3,595,952; 4,279,053; y la patente

francesa numero 2,125,920.

El colocado en penacho, cortado, engrapado
etc., de las cerdas es realizado por procesos conocidos
en el arte, por ejemplo comc se describe en las patentes
de los Estados Unidos de América n(imeros 4,441,227;
4,688,B57; 979,782; 5,274,873; 5,335,389; y 5,511,275,
las descripciones de las cuales son aqui incorporadas por

referencia.
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Experimentos con mezclas de poliamidas de
Bilicio y de poliamidas tales como nylon han indicado que
dos polimeros son miscibles arriba de su temperatura de
fundido, y son compatibles a macro-escala a temperatura
de la habitaci6n. La microscopia 6ptica fue empleada para
demostrar que a micro-escala, el componente de eilicio
ocupa una especifica fraccién de volumen dentro de la
resultante estructura terciaria de filamentos. Esto
demuestra el papel del silicio como un modificador del

nylon.

Los siguientes adicionales ejemplos fueron

conducidos:

Lotes maestros con 20% de aditivo de
poliamida en nylon 6,6 y nylon 6,12 fueron producidos.
Los lotes maestros no contienen nada mis. Los lotes
maestros debieron producirse cuidadosamente para asegurar
una buena dispersién del aditivo de bajo fundido en el
nylon. Las fibras fueron producidas usando nylon 6,6 y
nylon 6,12 para identificar correctas condiciones de
procesamiento para ambos. En general, el nylon 6,6 fue
procesado alrededor de 285-290 grados centigrados en la
linea de fibra y el nylon 6,12 fue procesado alrededor de
235-240 grados centigrados. Las fibras fueron preparadas
usando una matriz redonda que contiene 41 agujeros de
matriz. Las fibras son *hilo plano” y son de 6-8 denier
por filamento (250-325 denier total). Las fibras fueron
entonces preparadas usando correctas proporciones de
aflojamiento del lote maestro en apropladas resinas. Los
siguientes datos dan valores promedic de traccién y de

datos de DSC.
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Fibras de nylon 6,6

vd
;f( >

[ Nivel Tenacldad | Alargamiento | Alargamiento | cristalinidad | Punto de
aditivo gramos al pico (¥) | a rotura (%) (%) fundido
(% por [tex grados
peso) _ _ centigrado

0 17.64 353 359 26.6 265.3

1 14.84 429.4 599.8 27 265.9

3 17.01 217.1 392.1 22.2 266.8
Fibras de nylon 6,12

[ Nivel Tenacidad | Alargamiento | Alargamiento | tristalinidad | Punto de
aditivo gramos al pico {%) | a rotura (%) {n) fundido
(% por /tex gradoa
pesa) — centigrado

0 22.71 216.4 292.9 28 217.9
1 "18.04 240.3 332.1 26.5 218.5
3 20.19 306.9 402.3 28.1 217.2

La tenacidad reportada es tenacidad de rompimiento.

cerdas

del

Una comparacidén fue hecha entre mezcladas

cepillo de dientes

con recubrimiento de

poliamida de silicio en cerdas de nylon y cerdas con

nylon

no

modificado.

El

nylon

resultados mejorados no esperados.

Ademés,

un

ensayo

modificado

microbioclégico

mostrbd

de

acoplamiento bacterial a los cepillos de dientes fue

realizado, y 1la tabla abajo presenta ejemplos que
ilustran las propiedades nuevas Y mejoradas
antiacoplamiento bacteriales del nuevo material. Para

evaluar la capacidad de las bacterias de acoplarse a la
superficie de las cerdas del cepillo de dientea, fue
disefiado un experimento para cuantificar el niimero de
bacterias que fueron dejadas después de cierta cantidad

de tiempo de enjuagado. Las bacterias escogidas para este
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experimento fueron seleccionadas de las muchas especies
relevantes oraleas. Una de tales especies adecuadas es la
Actinomyces naeslundii, un colonizador bien conocido de
la boca. Una suspensién bacterial de la A. naeslundii fue
primero preparada al inocular cultivo de soya tripticasa
(TSB). Después de la incubacién toda la noche a 37.5
grados centigrados, la suspensién fue diluida con
adicional cultivo de soya tripticasa (TSB) hasta que la
densidad &ptica (OD) fue de entre 0.015 y 0.2. ({La
densidad &6ptica en este caso correpponde a la cantidad
total de las bacterias en la suspensién)}. Los cepillos de
dientes cuidadosamente fueron limpiados con detergente
suave y entonces desinfectados por 60 segundos en 70% de
etanol. Después de secado por aire, las cerdas de los
cepillos fueron sumergidas en la suspensidén bacterial por
60 segundos, enjuagadas en salina amortizada de fosfato
(PBS) por 0-60 segundos, entonces cepilladas sobre 1la
superficie de separadas placas de agar. Estas placas de
agar fueron incubadas por dos dlas a 37.5 grados
centigrados en ese tiempo una inspeccién visual fue hecha

de la colonia que forma unidades (CFU).

A mis altas concentraciones de bacterias,
>0.05 densidad 6ptica (OD), no fue posible contar las
confiables unidades de colonias (CFU). Sin embargo, en
una inspeccién visual de estos experimentos siempre hubo
claridad a menor densidad de las colonias bacteriales
scbre la placa cepillada con las cerdas que contienen
Bilicio. Conforme la carga bacterial fue reducida a
densidad o&ptica (OD) de 0.017-0.020, dos de tres
experimentos realizados mostraron una clara reduccién de
18-25% en bacterias en los cepillos de dientes con nylon

6,6 + 3% de poliamida modificada de silicio, relativa al
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nylon 6,12,
[ Prueba Material del cepillo de ~ Reduccién §
dientes _
Nylon 6,12 Nylon 6,6 con
{(CFU) 3% de aditivo
(CFU)
1 290 387 25
2 980 1192 18
Todas las referencias descritas en esta
aplicacién 8Bon incorporadas por referencia en su

totalidad para todos los prop6sitos Gtiles.

Aunque se mostraron y describieron ciertas

estructuras especificas que incorporan la invencién, seré

manifiesto para aquellos con habilidad en el arte que

varias modificaciones y arreglos de las partes pueden

hacerse sin apartarse del espiritu y del alcance del

concepto subyacente de la invencifn y que la misma no

estd limitada a las particulares formas aqui mostradas y

descritas.
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REIVINDICACIONES

1. Un material Gtil en productos para el
cuidado oral el cual comprende una poliamida modificada
de silicio mezclada con un material de poliamida

diferente.

2. El material tal y como se reivindica en
la cl&usula 1, caracterizado porgque dicho material de

poliamida diferente es una poliamida sintética.

3. El material tal y como se reivindica en
la c¢l&usula 1, caracterizado porque dicho material de
poliamida diferente es nylon §, nylon 6,6; nylon 6,10 &

nylon 6,12.

4. El material tal y como se reivindica en
la cl&usula 1, caracterizado porque dicho material de

poliamida diferente es nylon 6,6.

5. El material tal y como se reivindica en
la cl&éusula 1, caracterizado porque dicha poliamida de
base siloxano (1) comprende ambos grupos de siloxano y
grupos amida para espesar las composiciones que contienen
fluidos de silicio (fluidos de silicio volatiles y/o no
vol&tiles); (2) son 86lidos no flufbles a temperatura
ambiente; y (3) se disuelven en un fluido el cual
contiene silicio a una temperatura de 25-160AC, para
formar una solucién transparente o translficida a una

temperatura en este rango.

6. El material tal y como se reivindica en

la cléusula 1, caracterizado porque 1la poliamida
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modificada de silicio comprende

a) de 0.5-80 por ciento por peso basado en el peso
total de la composicién de por lo menos una

poliamida de base siloxano.

b) De 5-95 por ciento por peso de fluido de silicio;

b 4

c) Si (a)+(b) no son igual a 100 por ciento,
entonces una parte de solvente sguficiente para

hacer 100 por ciento, en donde:

La poliamida de base siloxano est& formada

de unidades de la FSrmula A

R' R?
| |

— [C(0)—X——{8iO)pp Si —X——C(O)HN——Y—NH],—— (A)
R® R

En donde: (1) es un nGmero seleccionado del grupo que
congiste de 1-500, en donde n es el nimero de unidades en

la poliamida;

(2) DP es un valor promedio para el grado de
polimerizacién de una parte de siloxano de la poliamida y

es seleccionado del grupo que consiste de 1-700;

(3) X es un alquileno de cadena recta o

ramificada que tiene 1-30 carbonos;
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(4) cada uno de R-R* es seleccionado
independientemente del grupo que consiste de metilo,
etilo, propilo, isopropilo una cadena siloxano, y fenilo,
en donde el fenilo puede ser sustituido opcionalmente por

miembros 1-3 del grupo que consiste de metilo y etilo; y

(5) Y es seleccionado del grupo que consiste de
alquilemos de cadena recta o ramificada que tienen 1-40
carbonos, en donde el grupc alquileno por Bi mismo puede
opcionalmente ser sustituido por al menos un miembro

seleccionado del grupo que consiste de:
(i) hidroxi;
(ii) cicloalcanc C3-Ca;

(iii) 1-3 miembros seleccionados independientemente
del grupo gque consiste de alquilos C;-Cj;
fenilo opcionalmente sustituido por miembros
1-3 seleccionados independientemente del

grupo que consiste de alquilos C,-C;;
(iv) Alquil hidroxi C;-Cj;;
(v) Alquil amina C;-Cg;

6 Y puede Ber Z en donde Z=R¥°T(R*)R?’ en
donde cada uno de R?®, R®™ y R¥ es seleccionado
independientemente del grupc que consiste de alquilo C;-
Cig recto o ramificado o grupos alquileno; y T es
seleccionado del grupo que consiste de CR, en donde R es
fieleccionado del grupo que consiste de hidrégeno, el

grupo que consiste del grupo definido por R -R' y un
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dtomo trivalente seleccionadc del grupo que consiste de
N, P y Al; y en donde cada valor para X, Y, DP y R!-R*
puede ser el mismo o diferente para cada unidad en la

poliamida.

7. El material tal y como se reivindica en
la clAusula 6, caracterizado porque dicho material de
poliamida diferente es nylon 6, nylon 6,6; nylon 6,10 &

nylon 6,12.

8. El material tal y como se reivindica en
la cl&usula 6, caracterizado porque dicho material de

poliamida diferente es nylon §,6.

9. Un filamento el cual comprende el

material tal y como se reivindica en la cléusula 1.

10. El1 filamento el cual comprende el

material tal y como se reivindica en la cl&usula 6.

11. Un producto para el cuidado oral el
cual comprende por lo menos unc de dichos filamentos tal

y como se reivindica en la clausula 9.

12. El producto para el cuidado oral tal y
como e reivindica en 1la cldusula 11, caracterizado
porque el producto es un cepillo de dientes, hilo dental,

cinta dental o brocha.

13. El hilo dental el cual comprende por
loe menose uno de dichos filamentos tal y como se

reivindica en la cl&usula 9,
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14. Una cerda de cepilloc de dientes que
comprende por lo menos uno de dichos filamentos tal y

como Se reivindica en la cl&usula 10.

15. Un cepillo de dientee que comprende
por lo menos una cerda de cepillo de dientes tal y como

ge reivindica en la cl&usula 13.

16. El cepillo de dientes tal y como se
reivindica en la cl&usula 15, caracterizado porque dicho

cepillo de dientes en un cepillo de dientes eléctrico.

17. El cepillo de dientes tal y como Bse
reivindica en la cl&usula 15, caracterizado porque dicho

cepillo de dientes un cepillo de dientes no eléctrico.

18. Un cepillo usado para blanquear los
dientes el cual comprende por lo menos uno de dichos

filamentos tal y como se reivindica en la clausula 9.

19. Una cinta dental que comprende por lo
menos uno de dichos filamentos tal y como se reivindica

en la cl&iusula 9.
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RESUMEN

La invencién estd dirigida a un nuevo
material {til en productos para el cuidado oral tal como
hilo dental o como una cerda para cepillo de dientes. El
material es una poliamida modificada de silicio mezclada
con un material de poliamida diferente. E]l material de
poliamida diferente preferido es el material convencional
usadoc para hacer cerdas de cepillos de dientes. El
material de poliamida diferente es preferiblemente un

material de nylon.
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D This repant ix alsg sceompunled by ANNEXES, j.e., sheets of the description, clalmp ad/or drawings
which have heen ameied sl are the fasdx for this report and/or sheets contalining rectifieasion: ok
helize (e Awharity (ee Rule 0. 16 umd Sacthon &U7 of the Adnlnisrative hegructions waler the PCT),

Thene annexes cxmsls of & intal of ™ sheeix,

3. This repot coniaing indieatime relating i Use fallowing fremy:

1 DX Bais ot the repon

n [ Prioity
il D Nuav-extahiishmen of reput with regand ® nisvelry, ioventive sep and indwarial applicahitity
v D Lack of unity of invertion

v E Reasuined starement wles Artide 15(2) with regard 1o novelty, inventive step or industrial
applicabilicy; citalony and explumtinns supporting such siaement

vl D Cerain documents cited
vl D Certuin Jetiecn: in the internaional application
Vil l:] Certuin ohxarvativns ni the inrenutlonal spplicarion

Date of submimion of the dennnd Date of completinn of this repart
24 May 2004 (24.113.2004) 19 August 2004 (19.08.204)
Namy and muiling uddrosa ol e IPEA/US

Mail Siop PCT. Ans: IPEAZUS Authxzed officer Z ; 5

Conminjomer h Fulorn i

= ';; " Fredurick F. Kram i #

Alcxmpdria, Virghils 1231)- 145D iy
Facsimile Ne. .30, 4779308 Telephune Nu. (571} 172-1600

Furm PCTAPEASAD ropwey swna lJuly 1950
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F S ‘—
Interiation .. applicatkn No.
INTERNATIONAL I'RELIMINARY EXAMINATUIN REPORT FCTIUSTAD 4

L. Basis of the repont
1. Whh regrd w the clements of the inlermuional applicathnc*
the inenmtioul applicatinn sx originally fkd.

the descriprion:

Papes 1-11 a» originally filed

pupex NONE . Hiledd with the denuoul

miges NONE ___ Bilex) with the letter of

the claims:

pages 12-18 s 85 arlphully filed

mugss NONE . s ameixled (together with sy suieinent) wader Asticle 19

mpus NONE _s Hlad with the denmd

puigex NONE _,« fikad with 1he letter of —_
[ the drawings

gz KONE ax origilly Al

Mg NONE  , filed with the demand

pages ﬂ o filed with e lemer of
the seguerce Ibsing part of (e description:

PgeaNONE =~~~ | ax originally filed
pagex NONE  _ , filed with (he demund
pagex NDHE ) ﬂlul with (lw lefter of

. With regand 10 the Img ull the elerments inarked shave wers nmluhle or lfumlahu.l n tllll Authnrity in e
Innuuaa in wlich the intermastional application wis tiled, wabee otherwise Tndcwed wnder Gits bein,
These clenwine were available or fimished r thin Authorly In i fllowing haguage _ which ix:

D the lanpuupe: of 3 iranslation furnisiead fior the puposes nf intematinnal search (wader Rule?. 1(b).
D the luguage of mublicution of te intermationsl applicadon (uader Rule 48.3(h)).

the Tmguage of tie iranslation thrnished for the purposes of ixematiniil prellniiary examinatina(under Rules
55.2 anl/nr 55.3).

3. With regand 0 aty nucieotide and/or amine ackl sequence disciosed In the itermatinul application, the
intenwafinnal prelininary examinnilion was carried our on the s of the sequene listing:

D contnined {n the ternatimul applicrion in prinkd fonn.

D filed tpevher with the ienstions application is camputer readuble form.
fumished subsequely to this Autharity in written form.

D fanulxdwx) whseguently 10 this Auchosiry in compuier reatiabis form.

The wistement that the subsequently furlshed written sequence listing doex not go beyund the dischure in the
inlemational upplication s fMled hax heen Tumbibed,

D The statement dxit the infomudion paunded in computer renbible form ix iendeal 1 the written seguenee listi
i heen furnisiedd

4 D Tl wnendments have resulted in the cucellaion of;

D the descriptinn, pages NONE
the clainui, Nox, NONE
the drawings, sheetafliy NONE
S, D Thix repont s oon caiahlished oa I (yume of) tw emendmenix il ma been Mude, st they bove heen conidved W g
hepvaud the dischwurne us filed, nn indicuted in to Supplemenal Bax (Rule 20.2(c)), r*

¥ Keplovemens sheeis which hure been furnished (o the receiving Offior In reapanse o ux invitution nder Article 14 are referred 1o in
lvix report ax “nriginally flied ™ und are not annexed 1o thix repert sinee they do not cuntuin tendinens Gdes 7. 16 and 00.17).
" iy replocemend Jiest cualning such amendments sust be referved 10 wnder llan | and anneord 10 thix report,

‘Furis FCTAIPGA/409 (Box () Culy 1998)
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[uenmlicn. spplicarion No.
INTERNATIONAL FRELIMINARY EXAMINATION REFORT PCT/UST/33(4

V. Reasoned statemvesit unider Rule 66.24G)(11 with regard 1o novelty, Inventive step or Indusicial applicatility;
ctatlons and explanations supporting such statement

I. STATEMENT
Ninzlly (N) Claiins 1-19 YES
Claiins NONE NO
Invemive Step (IS) Claling 1-19_ YES
Clubins NONE_ NO
hkaarrial Applicabillty (1A) Chainx 1-19 YES
Clasinm NONE NO

1, CITATIONS AND EXPLANATIONS

Claims 1-19 meel e criterky a1 vt iy PCT Article JM2)-{2), becaane the prior ars dows uol leacd) or Mirly suggest s of 3
polyamide with a &fferent silicon-modilted polyamide, which are ua=ful in ol w@re products sch as mothimh hrpde. As
demyimied by the infinmeian provided in the description st pages 10 snd 11, oral care products nuds from the diimed blends, &2
coxppardd 19 copvaiian! mylon potyamsldes wecd 4y meks swal aare products In te prive wt, wixpestedly pnwvide impreved
antimicyubial activity.

Clllllrl 1-19 meat Uw criteria sel out tn PCT Anicle 13(4); tx appllcability of Un: elniined aral care producty 1o the anl cye sty
is scif-evider,

Form FCTAPEAZA Tk Vi gy 1998
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TRATADO DE CO PERACION DE PATENTES

Remitente:

OFICINA ENCARGADA DEL EXAMEN PRELIMINAR INTERNACIONAL

A

CLIFFORD E. WILKINS, JR.
COLGATE-PALMOLIVE COMPANY
800 RIVER ROAD

CASILLA POSTAL 1343
PISCATAWAY, NJ 08855-1343

PCT

NOTIFICACION DE TRANSMISION
DEL REPORTE DEL EXAMEN
PRELIMINAR INTERNACIONAL

(Regla 71.1 PCT)

30 AGO 2004

No. da Expedienta dei Solicitante o Apoderado
IR 6844-00

COMUNICACION IMPORTANTE

No. de Soliciud intemacionai
PCTAUS03/33914

Feche inlemacional e Presentacin (diaimeaio)
24 de Octubre de 2003 (24.10.2003)

Facha de Priordad (diaimea/aio)
24 do Octubre de 2002 (24.10.2002)

"Soliciante
COLGATE-PALMOLIVE COMPANY

cormespondisntes.

su anvio posterior a todas las oficines ssiaccionadas.

anmxa) ol ingids ¥ la remitink a ests oficing.

RECORDATORIO

Intemacional en of Formulario PCT/IB/301),

Vohmen |l de la gula PCT para solickantes.

1. Se camunica al solickants que Ia oficing encargada del ®mmen preiiminar intemacional e envia con el presents el
nforme de sxamen preliminar internacional, slaborado para Ia soliciud intemacional, en caso dado con los anexos

Una copla del informe, en caso dado con los anaxos comespondientes, se hace lsgar a la Oficing intemnacional pers

A aalicihid de uns oficina seleccionada, la Oficine Intemacional preparani una traduccién del Informe (pero no de loa

Para ingresar an la fase nacions! el solickants, dentro de los 30 meses a partir de la fecha de prioridad (o an nigunas
oficines incluso despuds), tiene que reallzar ante cada oficina selsccionada clertos acios (entrega de traducciones ¥y
desamboiso da honorarios naclonales) (Asticulo 39 (1)) (wiase también la InformaciSn remitida por la Oficing

Si se tiene que anviar a una oficina selsccionada una traduccién de la soliciud Internacional, entonces esta traduccidn
tisne que Inclulr traduccionas de ados ios anmos al informe de examaen preliminar intemacional. Es obligacin del
solicitanis slsborar dichas traduccionas y haceriss fleger direciamenis a las oficings sslacclonadas respectivas.

Mayores detalles sn cusnto a los plazos normaiivos y los requisitos de las oficines ssleccionadas se desprenden del

Nombre y direccién postal del IPEA/US
Mail Stop PCT, Attn; IPEA/US
Comisionado de Patentes
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimil No. (703)305-3230

Empleado Autorizado
Frederick F. Krass
Teléfono No. (571) 272-1600

Formulario PCTIPEA/4186 (Jullo 1892)
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TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
{(Articulo 38 y Regla 70 PCT)

No. de Expediente de!
Solicitante o Apoderado | PROCEDIMIENTO Véase comunicacién sobre el envio del informe de
IR 8844-00 POSTERIOR axgmen preiminar Intsmacional (Formulario
PCTAPEA/418)

No. Solicitud intemacional | Fecha Intemacional de Presentacidn Fecha de Prioridad (dia/mea/afio)

(dfa/mes/afio)
PCT/US03/33914
24 de Octubre de 2003 (24.10.2003) | 24 de Octubre de 2002 (24.10.

Clasificacién Intemacional de Patents (IPC) o Clasificacién Nacional e IPC

IPC(7): 61k 800, 718 y US Cl.: 424/40, 50, 401, 404, 443; 433/30, 216, 217.1; 428/3684, 480; 525/50, 66, 68,
168, 179, 222

Scficitante
COLGATE-PALMOLIVE COMPANY

1.  Easts informa de examan preliminar intemacionsl fue siaborado por in Oficing Encargada del Examen Preliminar
intsmacional y se envia al solicitants segin Articulo 38.

2 Este INFORME comprends unfotalde ___ 3 hojes, Inclusive esta portads
D Ademis se adjuritan ANEXOS al informe; an aste caso ae irxta de hojas con descripclonas, relvindicacionss
yio dibujos, qus s modificaron y que slrven de base a ests Informa, y/o hojas con commecciones efectuadas por
eosia oficina (véasa Regla 70.10 y Seccidn 607 de las instrucciones administrativas al PCT).

Esioe anexns comprendsn en total de _____ hojas.

3.  Esie informa contiene daios con respects a los sigulentes puntos:

I BXI Base del Informe
n D Priorided
m D Sin slaboracién de un dictamen scbre novedad, actividad iwventiva y posiblikied de aplcacion indusiria)
v D Uniformidad deficlents de n Invencién
Yy El Declaracién justificade segdn Articulo 35(2) con respecio a la novedad, Is aciiviiad Inventiva y Ia
poabliided de aplicacién industrial; documentos y sxplicacionss que sustentan ssta declaracidn
Vi [:| Clertos documnanios snumerados
VI [7] Clertas deficienciss del reglstro intemacions!
yin D Clertas observacionss relacionadas con la solicitud Intemacional
Fecha de presentacién de la peticién Fecha de Ia preparacién de este informe
24 de Mayo de 2004 (24.05.2004) 18 de Agosto de 2004 (19.08.2004)
Nombre y direccidn postal de la IPEA/US Empleado Autorizado
Mail Stop PCT, Atitn: IPEA/US
Comislonado de Patentes
P.O. Box 1450 Frederick F. Krass
Alexandria, Virginia 22313-1450
Facsimil No. (703)305-3230 Teléfono (571) 272-1600

Formulario PCT/IPEA/409 (hoja de portada) (Julio 1698)
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INFORME DEL EXAMEN PRLIMINAR INTERNACIONAL Solicitud Internacional No.

PCT/US03/33014
I. Bases para oste reporte.

1. Reapecio a los elemenios da la solicitud intemacional:*
(< Iasoiiciud intsrmacional como se entregd originaiments

[X] |=descripcién:
paginas 1-11 ___ como se entregaron originalments
paginag _NINGUNA como se entregaron con la demanda
paginas NINGUNA como se entregaron con ia carta de

(<] lss relvindicaciones:
piginas 12-15  como se sntregaron originaiments
paginas NINGUNA como se corrigleron (unto ¢con cusiquier declaracién)bajo el Ariiculo 18
pdginas NINGUNA como ses entregeron con la demanda
paginas NINGUNA como se entregaron con [a carta de

O lesdibujos
piginas NINGUNA como se entregaron ariginaimente
paginas NINGLINA _como se antregaron con la demanda
paginas NINGUNA como se entregaron con la carta de

[] |aBstadela descripcién
paginas NINGUNA como se entregaron originaiments
pdginas NINGUNA como se eniregaron con la demanda
pdginas NINGUNA como se entregaron con ia cana de

2. Reapecio al idiema, todos los slementos anteriormente marcedos estaban disponibles o fueron
suministrados a asta oficina en el idioma en el que se entregd la solicitud Intsmacional, a menos que se diga
lo contrario en este punto. Esios elemenios estaban disponibles o fueron entregados a esta oficina en el
sigulents idloma los cuales son

[] Elkdioma de la taduccién entregada para propdsitos de la bisqueda internacional (Regla 23.1 (b)).

[] Elidioma de publicacién de la solicitud Intemecional (bajo la Regla 48.3 (b)).

[] El IdII:m dela hnd;nd&n entregada pera propdaltos dal examen preliminar intemacional (bajo las
852vy/o 55

3 ru::gln a cuamar secuencia de nuciedtido y/o aminadicidos divuigados en asta solicitud

internacional, ¢l examen preliminar Intemacional se realizd sobre la base de la sacuencia:

contenida an ia solicitud an forma impresa

eniregada junio con la soliciiud Internacional en una forma legible en un computador
suministrada subsigulentements a esta oficina de forma sacrita _
suministrada subsiguientemnents a esta oficina en forma legible en un computador

Ia declaracidn que la sacuencia escrita suministrada no va mds alld de lo divuigado en la solicitud
Iinternacional como se entregd ha sido suministrada

La dedlaracién que la Informacién registrada en la forma leglble a computador es idéntica a la secuencia
eacrita ha sido suministrada.

Las comecciones han resuitado en la cancelacion de:

la deacripcién, paginas NINGUNA
las relvindicaciones, Nos. NINGUNA

los dibujos, hojaafguras NINGUNA

Este informe ha sido admitido como si {algunas de) las enmendadunas no hubleran sido hachas,
ya que s8 considera que sstas van mas allé de la dvuigacion prellminar, como sa indica el
Apariado Suplementario (Regla 70.2 (¢)). **

Las hojas de reemplazo que han sido suministradas a la Oficina receptora en respuests a una
invitacidn bajo el Articulo 14 se mencionan en este Informe cama "antregadas originaiments™ y no
s# anexan a aste Informa ya que no contienen snmendaduras (Reglas 70.16 y 70.17)

Cualquier hoja de reempiazo que contiens tales enmisndas debs mencioriarse bajo ol asunio 1 de
éste informe.

* 0 000o0g
OO0O00

Formularic PCT/IPEA/408 (Apartado 1) (Julio 1688)
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INFORME DEL EXAMEN PRELIMINAR INTERNACIONAL No de Solicitud intemacional
. _ ___| PCTIUS03/33814

V. Declaracién concluyents de acuerdo a la Regla 66.2 (a)(il) con relecién a la novedad, el nivel
inventivo o la aplicabilidad industrial; citas y explicaciones que soportan tal declaracién

1. DECLARACION

Novedad (N) Reivindicacionss 118 Sl
Relvindicaciones NINGUNA No
Nivel Inventivo (IS) Relvindicaclones 1 -18 Si
Relvindicaciones NINGUNA No
Aplicabilidad Industrial (1A) Relvindicaciones 1—-19 Sl
Reivindicaciones NINGLUNA No

2. CITAS Y EXPLICACIONES

Las relvindicaciones 1 = 18 cumplen los criterios estableckios en el Articula 33(2) — (30 dal PCT, parque ol arte previo no
ensefia o siquiers sugiere mezcias de une pollemide con una paliamida modificada con slicona diferents, las cusles son
dtiea en producios para &l cukisdo orul tal como cerdes de ceplioa da diertes. Como sa demuestra por la
praporcionada en la descripcion on lus piginas 10 y 11, log productos pars el culdade aral hachos a partr de las mezcias
reivindicades, compansdos con les polismiias de nylon convencionales usadas pam hacer producios para of culdedo oml
an ol arts previo, ineaperadaments proporcionan actividad antibactarial mejorada.

Las relvindicacionss 1 - 18 cumpian ios criterios sstablacidos an al Articuls 3384) dal PCT; ia eplicablided de los productos
pam sl cuidado ol reivindicades a la indusiria dal cukiado oral es svidents por ol miama.

NUEVAS CITAS

Formulario PCTAPEA/409 (Apartado V) (Julio 1998)
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TRANSMITTAL LESER TO THE e

o 25 October 2003
UNITED STATES REC._{VING OFFICE

Iotemational Apr~~ on No.

Anomey Docket Ne. IR 8844-00
L Certification under 37 CFR 1.10 (If applicnble)
EV 359080538 US 24 Ocober 2002
Express Mail maillag number Date of Depasit
1 hereby centify thul the application/cnrrespan

dence attached hereto is being depasited with the Unlied States Postul Service
"Express Mall Post Olfice to Addressee” service under 37 CFR 1.10 on the date Indicated ahove and 15 addressed to Assisiant
Commissiongr for 'ulents. Washington. D.C. 20231,
T 7
2 P At 3 A

Sigrature of erson miting corexpondence |
—

Caral Stanley

Typed or printed nome of pestn mailing correspondence

1l. )] New Internatinnal Application
TITLE

SILICON MODIFIED POLYAMIDE MATERIAL USEFUL FOR ORAL CARE

Enrilest priority dale
(Du}'l?-rm car)

£y359990538Us®

24 Ocober 2002
SCREENING DISCLOSURE INFORMATION: In otcer to assist in screening the ing international
ication for purposcs of determining whether a license for foreign transminal Id and could be graniad and for
purposes, the following information is supplied. iNote: check as many boxes as apply):
a. [0  Theinvention disclosed was nut made in the United Stes.
B. []  Thereis no prior U.S. application refating o this invention.
C. E The lollowing prior U.S. application(s) contoin subject maner which is related to the invention disclosed in the attached
intermational application. {NOTE: priority to these applications may or may not be claimed on form PCT/ROV101
(Reguess) and this listing does not constitute a claim for priority).
application no. USSN 80v421,037 filedon |24 Ocober 2002
application ao. filed on
The presenl international application E is identical contains less subject matter Lhan thm found in the prior U.S.
n. preven’ fn
application(s) identified in paragraph C.
e

‘The preseni international application contains additional subject maner not found in the prior U.S. application{s)
identified in paragmph C. above. The additioml subject maticr is found on pages |

and )] DOES NOT ALTER [] MIGHT BE CONSIDERED TO ALTER the generl namire of the invention in 2
manner which would require the U.S. application 1o have been made avallable for inspection by the appropriate defense
agencies under 35 U.S.C. 181 and 37 CFR 5.1. See 3S7CFR 5.13

L D A Response to an Invitation from the RO/US. The following documeni(s) is (are) enclosed:

A Request for An Extension of Time 10 File a Response

A Power of Auomey (General or Regular)
C. D Replocemnent pages:

pages of the nequent (PCTVRQ/101) pages of the figures
pages of \bc deseription pages of the absiract
paEes of the elaims
p. [ Submission of Priority Documents
Prioriry document Priarity document
E. [  Fees s specified an autached Fee Calculation sheet form PCT/RO/I01 annex

1v._] A Request for Rectificution under BCT 91 L] A Pettion

V. D Other {please specily):

|_| A Sequence Listing Diskelte

mm 0 Aeslicam _
i e | Aeeigmtes o0
Common Represenintive
PTO-)382 (Rev. & 1995) (Mo fied)

Comngin 1998 Lpdnst /

U.S. Department of Commerce: Patent and Trademark Office
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176
PCY REQUEST
Original (for SUBMISSION) - printed on 24.10.2003 02:58:52 PM
0 For recelving Offics use only
0-1 Intemnational Application No.
0-2 international Fiing Date
03 Name of recelving Office and "PGT
international Appication
o4 Form - PCT/RO/ 01 PCT Request
0-4-1 | Prepared uaing PCT-EASY Version 2.52
(updated 01.07.2003)
06 Patition
The undenaignad mquests that the
pressnt intemational application be
processed according to the Patent
HonTreaty
0-8 :nnhlv.l:g Office (specified by the  |gnited States Patent and Trademark
prilcan) Office (USPTO) (RO/US)
07 Applicant's or agent's flle refersnce | 6844-00
i Title of invention SILICON MODIFIED POLYAMIDE MATERIAL
USEFUL FOR ORAL CARE
n Applicant
-1 This person ls: applicant only
n-2 Applicant for all designated States except US
-4 Name COLGATE-PALMOLIVE COMPANY
-5 Addresa: 300 Park Avenue
New York, NY 10022
United States of America
-8 State of nationality us
-7 State of residence us
-8 Telsphons No. 732-878-6250
-8 Facsimlie No. 732-878-7853
E] Appl-lelnl andior inventor
l-1-1 | Thie person is: applicant only
Ni-1-2 | Applicant for all designated States axcept US
-1-4 | Name DOW CORNING CORPORATION
15 | Address: 2200 West Salzburg Road
Midland, MS 48686
United States of America
W-1-8 | State of nationallty us
1-1-7 | Siate of residencs Us




P oy,
2/5
PCT REQUEST 0844-00
Original {for SUBMISSION) - printad on 24.10.2003 02:58:52 PM
-2 Aﬁl-lum and/or Invantor
i-2-1 | This person Is: applicant and inventor
-2-2 }Applicant for U8 only
I-2-4 |Name (LAST, First) CAI, Heng
W-2-5 | Addreas: 1659 Covington Road
Yardley, PA 19067
United States of America
I-2-6 | State of nationality Us
-2-7 | Staie of reskience Us
-3 | Applicant andfor inventor
1-3-1 | This person is: applicant and inventor
UI-3-2 | Applicant for us only
H1-3-4 | Name (LAST, First) HOLERCA, Marian, N.
lF3-5 | Addreas: 117 Benner Straat
Highland Park, NJ 08904
Unlted States of America
3-8 | State of nationality RO
1-3-7 | State of residence us
1114 Appiicant and/for Inventor
ll-4-1 | Thia person Is: applicant and inventor
Wk4-2 | Appicant for UsS only
I-4-4 {Namae (LAST, Fiat) CHEN, Albert, C.
lIF4-5 | Address: 14 Vvaux Hall Road
East Brunswick, NJ 08816
United States of America
li-4-8 | Siate of nationallty us
47 | State of residence us
ill-5 Applicant and/or Inventor
1l-5-1 | This person is: applicant and inventor
1I-5-2 | Appficant for US only
-5-4 | Name {LAST, Finsl) CANADY, Van
11-5-5 |Address: 1085 Cherry Hill Road
Princeton, NJ 08540
United States of America
li-5-6 | State of nationality us
I-5-7 |State of residance us
T8 | Applicant andfor Inventor
Hi-g-1 | This person ls: applicant and inventor
l-8-2 |Applicant for US only
liH6-4 | Nama (LAST, Firat) AFFLITTO, John
-85 | Addrass: 2 Jay Drive
Brookside, NJ 07926
United States of America
i8-8 | State of natonality us
ii-8-7 | State of residence

us




PCT REQUEST

45

Original {lor BUBMISSION) - printad on 24,10,2003 02:58:52 PM

6844-00

n-7

Appilcant and/or Inventor

H7-1 | Thia person is: applicant and inventor
HL7-2 | Applicant for US only
I-7-4 | Name (LAST, First) FANTANO, Steven, L.
75 | Addrees: 48 Russling Road
Hackettstown, NJ 40840
United States of America
-7-§ | Swte of naonally us
7.7 | State of residence us
8 | Applicant and/or invantor
1-8-1 | This person is: applicant and inventor
I-8-2 | Apphicant for US only
l-8-4 | Name (LAST, Firat) RYAN, Kevin, J.
-85 | Addresa: 2710 Longfellow Lane
Midland, MI 48640
United States of America
I1-8-8 | State of nationality Us
Ik8-7 | State of realdence us
V-1 |Agentor common reprasentative; or
address for corrsspondonce
The person kigniified balow i
hersby/has basn appoimad o act on agent
behalf ol the applicant{s) before the
compelent Intamational Authorities as:
IV-1-1 | Name (LAST, First) GOLDFINE, Henry, 8.
V-1.2 {Address: Colgate-Palmolive Company
909 River Road
P.0. Box 1343
Piscataway, NJ 08855-1343
United SBtates of America
IV-1-3 | Telephons No. 732-878-6250
V-1-4 | Faceimie No. 732-878-7853
WV-1-5 | e-mail

henry goldfine@colpal.com




PCT REQUEST

A&

4/
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SILICON MODIFIED POLYAMIDE MATERIAL USEFUL FOR ORAL CARE

Background of the Invention

The invention is drawn to a novel silicon modified polyamide material that is
useful in the oral care field. For example, the material can be used as filaments that cun
be used as toothbrush bristles, interdental brushes, paint brush bristles such as for a
cleaning or whitening system, dental floss tape (string). dental strips or tube applicators
ctc.

Several patents describe bristles of 1ooth brushes. For example, US 6,327.736
discloses making bristles for a toothbrush from a plastic material chosen from a group of
plastics consisting of polyamides and polyesters. Polyamides include nylon. Other
patents that discuss making bristles and/or dental floss are US 6,475,553

Manufacturers of nylon bristle toothbrushes have provided in the past, a variety of
toothbrushes designated us "soft.” "medium.” and/or “hard" 10 indicate the stiffness of the
bristles. For a given thermoplastic polymeric composition, one factor, which
predominantly determines bristle stiffness, is the diameter of the individual bristles. For
example, with nylon 6,12 the "soft” bristles typically have a diameter between 0.007 and
0.008 inches: "medium"” bristles have a diameter between 0.008 and 0.009 inches and
"hard” bristles have a diameter greater than about 0.010 inches. Polybutylene terephralate
bristles are typically about 0.001 to 0.002 inches smaller in diameter due to the greater wet
stiffness of this material over thar of nylon 6.12. For all bristles used in toothbrushes, there
is generally u manufacturing or grading tolerance of about +/- 0.0005 inches.

Soft. medium, and hard bristles are all effective in cleaning teeth while soft bristles
are more gentle on the gum and soft tissues of the oral cavity, medium and hard bristles

show stronger brushing actions on the tooth surfaces.
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US 6.138,314 discloses making bristles for a toothbrush from polyamide materials
such as nylon materials. The synthetic polvamides useful in the bristles of toothbrushes
includes those which are of sufficient molecular weight to be fiber-forming such as:
polycaprolactam. polyhexamethylene adipamide. polyhexamethylene sebacamide. the
polyamide formed from I.4,(cis)cyclohexane-bis(methylamine) and adipic acid (see U.S.
Pat. No. 3.012,994): the polyamide from m-xylene diamine and adipic acid (see U.S. Pat.
No. 2.916,475): the polyamide from 3.5 dimethyl hexamethylene diamine and terephthalic
acid (see U.S. Pat. No. 2,752.358): the polyamide from 2.5 dimethyl piperazine and adipyl
chloride (see U.S. Pat. No. 3.143.527). See also U.S. Pat. No. 2,152.606. The preferred
polyamides are polyhexamethylene adipamide; and polyhexamethylene sebacamide. In
general, the number avernge molecular weight of the polymer used for these bristles
should be in cxcess of 10.000 and preterably greater than 30.000 to provide the strength
and stiffness needed in a toothbrush bristle. The commercial polyumides preferred include
nylon 6. nylon 6,6; nylon 6,10 and nylon 6.12.

US 5.560,377 discloses making dental floss from a composite of a multifilament
yam bonded to an extruded monofilament. Both elements are made of polymer
compounds. preferably nylon, to provide desired ease of use of the monofilament us a
leader 10 puss the implement easily between the teeth or under bridges while the
multifilament yamn can be provided in looped embodiments. as a bush element or in the
form of one or more 1ails thus providing superior flossing action when passed between the
teeth or under bridges.

US Pat. No. 6.604.534 (* "534 patent”). discusses monofilament tapes and
monofilument interproximal devices. The *534 patent discusses the following patents as
being relevant to monofilament interproximal devices: U.S. Pat. Nos. Re 35,439;

3.800.812; 4.974.615; 5,760,117: 5,433.226: 5,479,952: 5.503,842: 5,755,243: 5.845,652;

[
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5.884.639: 5.918.609; 5,962.572: 5.998.431: 6.003.525: 6.083.208; 6,148.830: 6.161.555:
and 6,027.592, the disclosures of which are hereby incorporated herein by reference.
These dental tapes generally have serious shortcomings in gentleness. in delivering
coatings during flossing and in being handied eusily and conveniently during flossing.
U.S. 6.051,216 discloses the use of cosmetic compositions containing siloxane

based polyamides us thickening agents.

It is an object of the present invention 1o develop a new material useful in the oral
care industry.

Itis another object to develop a new material useful as a filument, preferably a
monofilament or bristle used in the oral care industry. in particular in an oral care product.
An oral carc product would be any known product that is used in the mouth or for the
mouth. For example. an orul care product can be but is not limited to a toothbrush,
paintbrush. dental floss tape (string). dental strips or tube applicators dental tape etc. The
bristle can be used for a toothbrush that can be used on a manual non-clectric or electric
toothbrush that has superior properties with respect to sensory and antibacterial.

Another object of the present invention to develop a new material that can be used
for dental floss that has superior properties with respect to sensory and antibacterial.

Another object of the present invention is to use the bristle on a paint brush that
can be used to apply whitening compositions to the teeth (bleaching the teeth) ora
cleaning composition to the teeth.

One aspect of the invention is a filament which comprises a silicon-modified
polyamide material blended with a different polyamide material. The different polyamide
material can be the commercial or prior art material that is used for dental floss or

toothbrush bristles, such as the materials discussed above, which include nylon. The
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filament can be used in denta! floss. dental tape, a toothbrush bristle or a paint brush
bristle. The paint brush can be used in un application to place a whitening composition
such as a bleaching composition on the teeth to make the teeth whiter.

DETAILED RIPTION OF THE INVENTION

We have found a new material used for making filaments that can be used in any
oral care product. The material cun be used as a filament such as but not limited to toath
brushes. dental floss, dental wpe, and paint brushes. The paint brushes can be used 1o
apply a cleaning. whitening or any other composition to the mouth and preferably the
teeth. The filament can be substituted for any commercial oral care product that contains a
filament. The commercial oral care product would be made in any known manner.

We have found that the incorporation of silicone into polyamides results in new
physical and chemical properties that modify and improve the performance of the
polyamides. The modification means changing the hydrophilicity or hydrophabicity of the
polyamides or changing the lubricity of the polyamides. Improvements can also be
introduced by the functionalities attached 1o the silicones. which can exhibit antibacterial
properties or affinity for certain metal ions, quaternary ammonium ions, fluaride ions or
benefical enzymes. Changes in the physical properties of polyamides include altering the
crystallinity of polyamides, for example, reducing the crystallinity of the polyamide for
example. Nylon 6.6 10 a level similar to that of Nylon 6.12. Thesc properties. when
present in nylon resins can provide superior benefits for making toothbrush bristles and
dental floss.

Siliconized polyamides. contain both silicone moieties and amide moieties in the
backbone. The silicone component comes with unique flexibility. siability and surface
tension properties, whilc the amide moieties make the molecule compatible with other

polyamides, such as, the ones described in the background of the invention which are not
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limited 10 nylon. As discussed above, polyamides. such as nylon are 1 key material for
toothbrush and dental floss technology. It is conceived that the siliconized polyamide will
modify the other polyamide structure, such as the polyamide structures discussed above in
the background of the invention section which includes, nylon structure when mixed. and
particulurly the surface structure of the polyamide such as nylon so that the modified
polyamide (i.e. nylon) for bristles and dental floss are softer. and more lubricious. This
would provide a significant benefit to reduce 1oothbrush trauma to the gingival, which is a
major cause of gingival recession. More impontantly. it is also known that silicone has
very low surface tension, and such a propenty would be ideal for reducing bacterial
adhesion and accumulation on the surfaces of toothbrush bristles (anti-attachment). a pro-
hygenic effect which would be viewed as desirable by the consumer. Therefore,
siliconized polyamide modified polyamides such as. but not limited to nylons are superior
materials for toothbrush bristle and dental floss.

In addition. the chemistry involved in developing siliconized polymides cun also
be used 1o grafi other silicones such us cationic silicones or non-silicone moicties such as
quaternary ammonium ions to nylon to achieve superior propertics desired for toothbrush
bristles and dental floss. Siliconized polyvamides used according (o this invention
described in detail in US patent No. 6,051,216 (* 216 patent”™) which is incorporated by
reference in its entirety for all useful purposes. The ‘216 patent claims a silicon-modified
polyamide comprises

¥ 0.5-80 percent by weight based on the total weight of the composition

of at least one siloxane-based polyamide;

(b) 5-95 percent by weight silicone fluid: and
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{c}) if (a}+(b) do not equal 100 percent. then a portion of solvent

sufficient 10 make 100 percent. wherein:

the silexune-based polyamide is formed from units of Formula A

I
— [C(O)—X——{SiO)pe Si ——X——C(O)HN——Y—NH]p——
(A)

where: (1) n is 1 number selected from the group consisting of 1-3500, where n is

the number of units in the polyamide:

(2) DP is an averuge value for degree of polymerization of a siloxane portion of

the polyamide and is selected from the group consisting of 1-700:
(3) X is a linear or branched chain alkylene having 1-30 carbons:

(4) each of R' -R* is independently selected from the group consisting of methyl,
ethyl, propyl. isopropyl. a siloxane chain. and phenyl, wherein the phenyl may
optionally be substituted by 1-3 members from the group consisting of methyl and

cthyl; and

(5) Y is selected from the group consisting of lincar or branched chain alkylenes
having 140 carbons, wherein the alkylene group itself may optionally be

substituted by at least one member selected from the group consisting of
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(i) hydroxy:

(ii) Cs -Cy cycloalkane:

(iii) 1-3 members selected independently from the group consisting of C,-C;
alkyls: phenyl optionally substituted by 1-3 members independently selected from

the group consisting of C,-C; alkyls;

(iv) C,-C alkyl hydroxy; and

(v) C,-Cg alkyl amine;

or Y may be Z where Z=R™ T(R®)R" where cach of R®. R and R™ is
independently selected from the group consisting of linear and branched C,-Cyo
alkyl or alkylene groups: and T is selected from the group consisting of CR. where
R is selected from the group consisting of hydrogen, the group consisling of the
group defined for R' -R* : and a trivalent atom selected from the group consisting
of N, P and Al; and wherein each value for X, Y. DP and R' -R* may be the same
or different for each unit in the polyamide. In addition. the siloxane-based
polyamide prefernbly (1) comprise both siloxanc groups and amide groups to
thicken compositions containing silicone fluids (volatile and/or non-volatile
silicone fluids): (2) are non-flowable solids at room temperature: and (3) dissolve
in a fluid which contains silicone at s temperature of 25-160 degrees C. to form u

translucent or clear solution at a tcmperature in this range.
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When making a toothbrush, the filaments lie in close proximity to each other as the
result of winding or braiding the filaments. or generally as the result of stranding the
filaments. The surfuce area of the filuments can be subjected to partial dissolving by
means of chemical agents. In this munner. the filaments merge completely together and
any cavities still remaining in the center of the wound or braided bristle are closed. This
process can be supported by any existing or selectively variable tensile stress acting on the
filaments. Altogether a cavity-free bristle is thus produced, offering bacteria or other
germs no possibility of infiltration.

The following values huve proven to be especially suitable in particular for an
electric toothbrush: three or four filaments per bristle are used. the diameter of the
individual filaments lies between approximately 0.0762 mm and 0.127 mm,
approximately. and the winding or bruiding of a bristle is repeated after every 1.0 mm
approximately to 3.0 mm. approsimately,

The bristles may be formed by melt extruding various thermoplastic polymeric

materials through appropriately shaped extrusion orifices in various dies following various

3,238,553; 3.595.952; 4,279,053: and French Patent No. 2,125,920.

The tufting. cutting, stapling. etc.. of the bristles is performed by processes known
in the ant: for instance as described in U.S. Pul. Nos. 4.441.227: 4.688.857: 979.782:
5,274.873; 5,335,389; and 5,511,275. the disclosures of w.hich are hereby incorporated
herein by reference.

Experiments with blends of siliconized polyamides and polyamides such us nylon
have indicated that the two polymers are miscible above their melting temperature, and
they uare compatible at the macro-scale at room temperature. Optical microscopy was

employed to demonstrate that at the micro-scale. the silicone component occupies a
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specific volume fraction within the resulting teniary struciure of filaments. This

demonstrated the role of silicone as a modifier of nylon.

The following additional examples were conducted:

Masterbatches with 20% polyamide additive in Nvlon 6,6 and Nylon 6,12 were

produced. The masterbatches did not conwin anything else.

Masterbaiches had w0 be

produced carefully to ensure a good dispersion of the low-melting additive in the Nvions.

Fibers were produced using Nylon 6.6 und Nylon 6.12 to identify correct processing

conditions for both. In general Nylon 6.6 was processed around 285-290°C in the fiber

line and Nylon 6.12 was processed around 235-240°C. Fibers were prepured using a

round dic containing 41 die holes. Fibers are “flat yam™ and are 6-8 denier per filament

(250-325 rotal denier). Fibers were then prepared using correct letdown ratios of the

masterbatch in appropriate resins. The following data gives average values from tensile

and DSC data.
Nylon 6,6 fibers
Additive level Tenacity* Elongation Elongation
(Sow/w) grams/tex atpenk (%)  at break (%)
0 17.64 353 359
i 14.84 4294 599.8
3 17.01 217.1 392.1
Nylon 6, 12 fibers
Additive [evel Tenacity* Elongation Elongation
(Fowiw) grams/tex at peak (%)  at break (%)
0 22,71 2164 2929
1 18.04 240.3 332.1
3 20.19 306.9 402.3

Tenucity reported is breaking tenacily

Crystallinity
(%)

26.6
27
222

Crystallinity
(%)

28
26.5
28.1

Melting point
deg. C

265.3
265.9
266.8

Melting point
deg. C

2179
2185
217.2
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A comparison was made between mixed toothbrush bristles with siliconized
polvamide coated on nylon bristles and bristles with unmodified nylon. The modified
nylon showed unexpectedly improved results.

In addition. a microbiological assay of bacterial attachment to toothbrushes was,
performed. and the table below presents examples illustrating the new and improved
bacterial anti-attachment propenties of the new material. To evaluate the abilily of bacteria
to attach to the surfuce of the toothbrush bristles. an experiment was designed to quantify
the number of bacteria which were left after a certain amount of rinsing time. Bacteria
chosen for this experiment were sclecied from the many orally relevant species. One such
suitable species of bucteria is Actinomyces naeslundii. n well-known early colonizer of the
mouth. A bacterial suspension of A. naeslundii was first prepared by inoculating
trypticase soy broth (TSB). After incubation overnight at 37.5 °C. the suspension was
diluted with additional TSB until the optical density (O.D.) was between 0.015 and 0.2.
(The optical density in this case corresponds to the overall quantity of bacteria in the
suspension.) The toothbrushes were carefully cleaned with mild detergent and then
disinfected for 60 seconds in 70% ethanol. After air drying. the bristles of the brushes
were dipped into the bacterial suspension for 60 seconds, rinsed in phosphate buffered
saline (PBS) for 0-60 seconds. then brushed over the surface of separate agar plates.
These agar plates were incubated for 2 days at 37.5 °C a1 which time a visual inspection
was made of the colony forming units (CFU's).

Al higher concentrations of bacteria. > 0.05 O.D., it was not possible to count the
CFU's reliably. However. in a visual inspection of these experiments there was always
clearly a less dense lawn of bacterial colonies on the plate brushed with the silicone

containing bristles. As the bacterial load was reduced to a OD of 0.017-0.020, iwo out of

10
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three experiments performed showed a clear 18-25% reduction in bacteris in toothbrushes

with Nylon 6.6 + 3% silicone-modified polyamide, relative to Nvlon 6,12,

trial Toothbrush Material % reduction
Nylon 6,12 Nylon 6.6 with
(CFU) 3% additive (CFU)
] 290 387 25
2 980 1192 18

All the references discussed in this application are incorporated by reference in
their entirety for all useful purposes.

While there is shown and described certain specific structures embodying the
invention, it will be manifest to those skilled in the an that various modifications and
rearrangements of the parts may be made without departing from the spirit and scope of
the underlying inventive concept and that the same is not limited to the particular forms

herein shown and described.

11
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We claim:

L. A material useful in oral care products which comprises a silicon-modified

polyamide blended with a different polyamide material.

2

. The material as claimed in claim 1, wherein said different polyamide material
5 is a synthelic polyamide.
3. The material as claimed in claim 1. wherein said different polyamide material
is nylon 6. nylon 6,6: nylon 6.10 or nylon 6.12.
4. The material as claimed in claim 1, wherein said different polyamide material
is nylon 6.6.

10 5. The material as claimed in claim 1. wherein said siloxane-based polvamide (1)
comprise both siloxane groups and amide groups to thicken compositions
conaining silicone fluids (volatile and/or non-volatile silicone fluids): (2) are
non-flowable solids at room temperature: and (3) dissolve in a fluid which
contains silicone at a temperature of 25-160 degrees C. to form a transiucent or

15 clear solution at a temperature in this range.

6. The material as claimed in claim 1, wherein the silicon-modified polyamide
comprises
*  0.5-80 percent by weight based on the total weight of the composition

of al least one siloxune-based polyamide:

(b) 5-95 percent by weight silicone fluid: and

(c) if (a)+(b) do not equal 100 percent. then a portion of solvent

sufficient to make 100 percent, wherein:
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the siloxane-based polyamide is formed from units of Formula A

S

R' R
|

— [C(O)—X——[SiO]pp Si —X——C(O)HN—Y—NH],—— (A)
l }

R3 R-l

where: (1) n is a number selecied from the group consisting of }-500,

where n is the aumber of units in the polyamide;

(2) DP is an averuge value for degree of polymerization of a siloxane
portion of the polyamide and is selected from the group consisting of 1-

700;
(3) X is a linear or brunched chain alkylene having 1-30 carbons:

(4) each of R! -R* is independently selected from the group consisting of
methyl. ethyl, propyl. isopropyl, a siloxane chain, and phenyl, wherein the
phenyl may optionally be substituted by 1-3 members from the group

consisting of methy! and ethyl; and
(3) Y is selected from the group consisting of linear or branched chain

alkylenes having 140 carbons. wherein the alkylene group itself may

optionally be substituted by ut least one member selected from the group

13
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consisting of
(i) hydroxy:
(ii) Cy -Cg cycloalkane:

(iii) 1-3 members selected independently from the group consisting of C;-
C; alkyls: phenyl optionally substituted by 1-3 members independently

sclected from the group consisting of C;-C3 alkyls:
(iv) C,-C; alkyl hydroxy: and
(v) C,-Ce alkyl amine;

or Y may be Z where Z=R® T(RZ)R?' where each of R®. R*' and R® s
independenily selected from the group consisting of linear and branched
Ci-Cioalkyl or alkyl;nc groups: and T is selecied from the group
consisting of CR. where R is sclected from the group consisting of
hydrogen. the group consisting of the group defined for R' -R*: and
trivalent atom selected from the group consisting of N. P and Al: and
wherein each value for X, Y. DP and R' -R* may be the same or different

for each unit in the polyamide.

7. The material as claimed in cluim 6, wherein said different polyamide muterial

is nylon 6. nylon 6,6: nylon 6.10 or nylon 6.12.

14
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8. The material as claimed in claim 6, wherein said different polyamide material
is nylon 6.6.

9. A filument which comprises suid muterial as cloimed in claim 1.

10. A filament which comprises said mauterial as claimed in claim 8.

11. An oraul care product which comprises at least one of said filament as claimed
in claim 9.

12. The oral care product as claimed in claim 11, wherein the product is a
toothbrush, dental floss. dental tape or paint brush.

13. Dental floss which comprises at least one of said filaments as claimed in claim
9.

14. A toothbrush bristle which comprises at least one of said filaments as claimed
in claim 10.

15. A wothbrush which comprises at leust one toothbrush bristle as claimed in
cluim 13.

16. The toothbrush as cluimed in cluim 15. wherein said toothbrush is an electric
toothbrush.

17. The 1oothbrush as claimed in claim 15. wherein said toothbrush is a non-
electric toothbrush.

18. A brush used for whitening the teeth which comprises at least one of said
filaments as cliimed in cluim 9,

19. Dental tape which comprises at {east one of said filaments as claimed in claim

9.

15
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ABSTRACT

The invention is directed to a new materiul useful in oral care products such as
dental floss or as a toothbrush bristle. The material is a silicon-modified polyamide
blended with a different polyamide material. The preferred different polyamide material is

the conventional material used to make bristles of toothbrushes. The different polyamide

material is preferably a nylon material.

16
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in connection with any and all international applications filed by the undersigned with the following O1fice

ROAJS
and to make or receive payments on behalf of the undensigned.

as receiving Office

Slgnuture(s) {where there are several persons, each of them must sign: nest 10 each signature, indicate the name of the person
signing and the capacity in which the person signs, (f such copaciry is not obvious from reading this power):

2y

Andrew ﬁam
Seniur Vice President, General Counsel and
Scerciary

Date: Octobar 16. 2003

Form PCT/Model of general power of attomey (for several inremational applications) (July 1992) Legatizar 1007, Form ACTIE
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PCT (ANNEX - FEE CALCULATION SHEET) 6844-00

Original (for SUBMISSION) - printed on 24.10.2003 02:58:52 PM
(This sheet Is not part of and doas not count as & sheat of the intemational application)

0 For racalving Office use only
01 Intermnational Application No,

02 Daie stamp of tha receiving Office

04 Form - PCT/RO/101 (Annex)
PCT Fee Calculation Sheet

0-4-1 | Prepared using PCT-EASY Version 2.92
(updated 01.07.2003)

08  [Applicant's or agenta flis reference | 684400

2 Applicant COLGATE-PALMOLIVE COMPANY, et al.
12 [Caiculation of prescribed fees foe amounVnudtiplier | Total amounts (USD)

1241 | Tranamiial fee T = 240

12-2-1 { Search fee ] = 700

12-2-2 | Intamationsl ssarch to be camled outby [pg
12.3 |intemational foa

Basic fre
(first 30 sheots) b1 476
12-4 Femaining shests (]
12-5 ‘Additional amount ™12
12-8 Total additional amount b2 0
127 b1+b2m B 476

128 | Oesignation leos

Number ol designalions contained | 9 g
in intemational a tion

12-9 Nurmber of designation lses [
'maximum 3)
12-10 Amount of designation fas xX)[104
12-11 Towl desighation leea D 520
12-12 | PCT-EASY Ise reduction ] -148
1213 | Towml Inemational fee (B+0-F) I > 848

12-14 [Fee for priorty document
Number of prigrity documents 1

requesied
12-15 Fee per document |20
12-18 [Towl priority document fog P =Y 20
12-17 | TOTAL FEES PAYABLE (T+6+4+P) =) 1,808

12-19 [ Mode of payment authorization to charge deposit account

12-20 | Dsposit account Instructions

The receiving Office: United States Patent and Trademark
Office {(UBPTO) (RO/US)

:

Authorization ta charge the total fess v
Indicaied above.

Lo




PCT (ANNEX - FEE CALCULATION SHEET)

212

Original {for SUBMISSION) - printed on 24.10.2003 02:58:52 PM

12-20- | Authorization to charge any deficlancy |
2 or cradit any overpayment in the total
{sas indicatad above.
12-20- [ Authorization 1o charge the fee lor v
3 | priority document.
12-21 | Deposh account No. 03=-2457
1222 | Dale 24 October 2003 (24.10.2003)
12-23 | Name and signalure mm;m, Elizabeth, g
v
VALIDATION LOG AND REMARKS
1327 |Validation messages Yellow!
Contents
The power of attorney or a copy of the
general power of attormey will need to
be furmished unless all applicants sign
the regquest form.
Green?
The international application contains
no drawings. Please verify.
13-2-8 | Validation messages Green?
Payment Please ensure that you have a valid
deposlt account with the recelving
Office mselacted.
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Apostille

{Convention da La Heys du 5 Octobre 1961)

Country:  Unitsd States of America
This public document. -
has been slgned by'Norman Goodman *

acting in the capacity of County Clerk .
bears the seal/stamp of the county of Now York

;
"

Cert ﬁed o

At New York, New York 6. the30th day of October 2001

by Special Deputy Secretary of State, State of New York

No. NYC-67B8540B -
.10, Signature

[
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o ~ Brigard & Castro

SANTA FE DE BOGOTA - COLOMBIA

PODER

Yo inosotroa)

domicliadofe) en

Nombro(amast a:" RAMINO CASTRO DUQUE y/o JUAN
PABLO CADENA BSARMIENTD vy/e BEATRIZ
JARAMBLLOD 8.

de Sentafé da -Bogord, Colombis, apodersdos
vondaderos y Ispeles con poder smparial, amplio vy
suficianta, para recabar de las oficinas y sutoridades
colombisnas adminigtrativas, Judiclales’y da policis, an
cualquier instancla o recursa, la obtenchin de pmentes
ds invencign; regletros da marces, dissfios industrisies.
modslos de-utilldad, depésitas de nombrad comercisies
v sraofins. registroa de dereohos ds auter y contretos
sobre los mismos, obtancidn de certificados de
abtenior de varledades vegetales, s como mue
prérrogas, rencvacionas, anotscionas de traspasa,
camblos de nombra y/o domicliia; slabarsr, \ramiter ¥
registrar contretoa da licencis y licenciss de
cualesgquiera clatas; ntervenir coma demendants o
¢amo dnmlndldo an cuglquler Instencis y recurso ante
cualouier' Juea, eorpocscién, funcionerlo pobfico &
autorliad an scrionss judicisles, administrativas y da
policia talas como: oposicionss al regisiro da marcas;
acciones do ceducided. ocancelacidn v nullded:
sttionss relvindicatarias, acciones uulg_u_du ]
ohiencidn o explotecidn de fcencies: acclones de
tomnputencia deslaal; demandas pansies; sccionss de
indemnixacidn de perjuicios. .reclamos y observecionea.. )
a sofichudes da petsntes, disafloa industrinles, modeloa ;
de wnlidad, an sl slercicle de mediins cautelures y sn -
auas acolorss o medides simiares.

A sste efecto, loisl facultofemos! para slavar
“solicirudes, fumuia, dssoripeionas, snmisndas,.
protaswss. deciareclonss, oposiclonss, cancelaclones,
nulidsdes, spelacionss vy raclamos; pagar impuastos,
cuotas vy gravimanes prescritos pov. (s ley: reauncler o
dasistir a derachoz vconcedidos o en cursa de
concesidn; recibir tods class de documantos vy vaioren,
dando ¢l descargo respactivo, vy, an ganarsl, para dar
anta dichas autoridadas todos ios pasos neossarios sl
sfecia Indigedo y tomar todee las medidas qus
crevaren conducantes 8l resguardo de mis inuestros
intorsdag), con todas. (sa demds fecultades legales
necesanias. .

+  Este podar comprends la tecultad, e rmificer o
confirmas sn mi, (nuestro} * nomiye. lo scruado eaf
coma [a facuitad de dealstir, vansigic, compromater, v
la ds susttuiic en todo ¢ en parte y revocar
sustitucionas. Asimismo nomhralamosl a: RAMIRO
CASTRO DUQUE .y/o JUAN PABLO CADENA
SARMIENTO y/o BEATRIZ JARAMILLO 6.
dgamicilisdo(s) eon la Carvara 7 No. 16-50 Piso 9, mis

(nugstresl  spoderedos on Colombis, con facuitades
para recioir notificacionss v designer spoderados
pdiciales o extrajudicisles.

Ocorgado y firmado an

VICE PRESIDENT &

hay ) de

POWER OF ATTORNEY

B anl

TE-PAINOLIVE Conp avar
dmlc“ld lurpoutl.on of 300 Pa‘r'k'A:n:;: ’

New Y‘“l ..' York lm U. 8. A
Hersby lppolm RAMIRO' CASTRO DUQUE andlor
JUAN PABLO CADENA SARMIENTO and/or BEATRIZ
JARAMILLO §.
of Santdté de Bogotd, Colombla, my [owr) trus and
lawiul attomeys with special, ample and sufficient
power to abtain from the Coelomblan adminigtrative,
judicial snd police offices and muthorides, in any
instance, privilsges of patants of nvention, reglstradon
of trademarka, industrist designs snd utility mosels;
raglatration of commarclal names end emblema,
ragistration of copyright and contracts raleted therara,
cantificatey of obtsinars of vagatabins verietles, as wall
as extensions, ranswals and racordal df sssignments
and changes of name and domitlla releted to the
above: o prepare. prosscute and regletar icenses of
any kind; 0 act as plaimift’ er or-_gefendamt In any--
instance or recourse. end bafom  any judge. .
carportion, public official or -suthority In judlies,
administretive snd police sctlons, such #9: oppositions
to the registration of trademerks; eaducity, eancafiation
and rullicy actions: claim actions derived from tha
obtaining or explotation aof lieanses, actlon of unfav
computition; panal damands, actions of Indemnities for
demnages; chims or observerions on patam
spplications, madels, Industrial designs snd uillity
madels; in the exerciss of preventive measures: wd In
othar actions or simller pracesdings.

Yo that effect they srea hereby empowered to ilis-
applications, formulate descriptions, amondmang
protssts. daclustions, oppositions, ocancelly i
nullities, appesls and clsimas; 1o pay texas, qugll
gssaxsmants prascribad by law, renounce g

. nigins granted or in the process of gra s

raspective releass of-recelpt,
baforn aeid sutharities the g
eoffect, and any maas -

PABLO CADENA SGARMENTO
JARAMILLO 6.

domiciled In Carrera 7 No. 18-58, Pho 8, my (owl
atorneyia) In fact, with powers 10 receive notificadans
and to dealgnate judicial and axtrajudicial mttorneys.

Gl'll'ltld. and signad In New York, NY.

N e

Hombre



- * CERTIFICADO NOTARIAL (8OGIEDAD)

Hoy de . 4ae
paraonaimenta comparecid snta mi

& quien gonozco, y de quien ma conste 'que tirmé ol
antetior documento, debidameme juramentada declard
ydijoqua dl as

de

Y -

Socindad legaiments consiituide pars un perodo de
durseidn qus adn no ha terminada; que_el daciarente
astd sutdrizsdo por dicha compafila para conterir aste
podor; qus of sallo ssrampade par # ul pla de te! poder,
N nambré Y raprasantecin da (n expresada compahis,
#% of salio oficiasl de afls; y que sl objsto para &l cusl
conflers aste instrumento estd comprendide dentro del
de s S0ciedad. v

. 8 suseritg Natarte hace constar qui wvo 3 Is vista lag
prushas de Is axiytencis de |a sociadad.

Estado ae
can fecha
-
y que quisn conflare el presants poder ex aw

Notaric Pdblico {salio}

CERTIFICADO NOTARIAL
PERSONA NATURAL

Hoy da de
amaml ,
»

» camparscidieron)

8 qulsn [es} conozca v me consta cque asison) lals)
personals] firmanteis) dal documemo que preceds v
quienies] daclera{n) qua atorgen &l misma para loa -«
finen v prapisitoa que an-# g xprednn,

N

Nmﬂo.ﬂbliu {sallc}

LEGALIZACION POR APOBTILLA £5 REQUERIDA.

cowe

« OCT. 29 2001 91:16PM P4

NQTARIAL CERTIFICATE {CORPORATION)

on mis XT 280 MWiday of of
personally appassred bafors ma

10 ma known, -MW:FIW the paraon who

sighed the foragoing Instrument who baing By ma duly
sworn did dapass and say thet he (shs) is the

VICE PRESIDENT &
of ASSOCIATE GENERAL COUNSEL
TRADEMARK

COLGATE-PALMOLIVE COMFANY

Which Is lagally constinited for » term not yst expired,
that deponent is aurhorized by sald Company to confer
this Power of Attomey: that the seal affixed hemunte
by the deponant in the nams snd on bahalf of asid
Corporation ls the corporate sasl thareof; and that the
purpose for which this Instrumemt i1 grantea o
Included within the eorporate purpose of company.

Ll - .
Tha undersigned Notary Public atteii-thae ha has seen
the documents that prove the—existence of he
company. -

State af Delaware
underdevsof  May 13, 1997
. snd'that he g™ who grants the prasant power of

attorney {a its Reprasentative. . b *

porsonsily appessres bafOgilt

scont
who Islarel known to he
the forggoing documany o -,
ubm%!:mlll the docume ¢
thersin axpressad. "
2
Notary Public a
ROSIE 8. DIZON !
LEQALIZATION BY d]W Yark ! .
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minty of New York,

I

[9 -

d o
o Dbeleve

-+
N

252373 "*ﬁ%

- I, NORMAN ty Clerk and Clerk of the Supreme Court of the State of
New York, in and for the Co ork, &« Court of Record, having by law a sepl, 1 4
. DO HEREBY CERTIFY pursusnt to the Executive Law of the State of New Yn:k‘ that

. o1e. S, Dizen.. ) .

whose name {s subseribed ta the annexed sffidavit, deposition, certificate of acknowledgment or proof, was st the

tmid of naking the same a NOTARY PUBLIC in and for the State of New York duly commissidned, swom and

qualified to act as suchj that pursusnt to law, § commission or & certlficate of hls c%clal character, with his

. Murograph vlf‘mture has been filed in my office; that st the time of taking such proof, acknowledgment or cath, he

vn??ﬁlv suthorized to ke the samethat 1 am well scquainted with the bandwriting of such NOTARY PUBLIC

hive cc:ﬂ:nad the signsture on the snnexed instrument with his autograph signature deposited In my office, and
such signature is genuine. -

P IN WITNESS WHEREOF, I have heteunto set my hand affixed my official sesl this 4

%

— 01302001 . "

= PER PAID §3.00

4

A
LSR)

s
R

SRR L



APOSTILLE
(Convencioén de La Haya del 5 de Octubre de 1981)

1. Pals: ESTADOS UNIDOS DE AMERICA
Este documento plblico - .

2. ha sido firmado por Norman Goodman

3. actuando en capacidad de Oficlal del Condado

4. lleva el selloftimbre del condado de New York s o 3
CERTIFICADO T
5. en New York, New York = ' _- 6.".el 30 de Octubre de 2001

. 7. por Secretario de Estado Encargado Es;iacial.-Estado de New York
8. No. NYC-9786540B
9. Sello/Timbre _ _10. Firma
(Firma)

Aquil M..Qureshi S T
Secretario de EstadpARSmiaicgec]




TRADUCCION SIMPLE AL ESPANOL del Cartificado Notarial y el ia apostila que vienen
junto con el poder dado por Colgah-Pnlmquvc Company. -a Delaware Corporation,
‘domiclliade en 300 Park Avenus, New York, Néw York Estados Unidos de América a
Ramiro Castro Duque y/o Juan Pablo Cadena Sarmiento y/o Beatriz Jaramillo 8.
domicliados en la Carrera 7 # 16-56 P. 0, Bogotd.

" Certificado Notarlal

Estado de New York 252373

)
.. ) 88. -
Condado de New York ) .

_ Yo, NORMAN GOODMAN, Oficial de) Condado y Oficial §&~la Corte i

Suprema del Estado de New York, en y para el Condado de New York,-un Tribunal
de Registros, que tiene un sello por ley.

CERTIFICO ,POR MEDIO DE LA PRESENTE de acuerdo- con la Ley
Ejecutiva del Estado de New York que

Rosle 8. Dizon N

cuyo nombre estd suscrlto al acta nohnal deposicion, cerlificado de
reconocimiento o prueba, era al momerito de tomar el mismo NOTARIO PUBLICO
en y para el Estado de New York debidamente comisionado, juramentado y
calificado para actuar como tal; que de-acuerdo con la ley, una comisién o un
certificado de este caricter oficial, con su fima autégrafa ha sido presentada en
mi oficina; que al momento de tomar tal prueba, reconocimiento o juramen .
estaba debidamente autorizado para tomar el mismo; que estoy bien familiarjafidav
con la escritura de tal NOTARIO PUBLICO o he comparado la firmg Hag
instrumento anexo’ ¢on la fima autbgrafa depositada en mi oficina, y cpbfaiiciin
fiema es genuina. AR &

COMO TESTIGO DE LO MISMO he ﬁ]ado al prosenta mj LR
oficial este i &

30 de Octubre de 2001
TARIFA PAGADA $3.00

(Firma)



. NEPUBLICA DE COLOMBIA

. ORIGINAL PARA LA OFICINA DE REGISTR{):

- - - —
—&
GAYIRI A M
—
ONELECTORAL - . -
necmu?onw '»?RE'.S#N. DEL%Q oviL . B8 .
. D
REGISTRO CIVIL DE DEFUNCION + gase 5562241 —
. . . -
(Detes i In oficine ds regitire :
Cluse de olfcinac. - - Regirtradorta % | Consindo | | Corregimiumo | | up.dePolich | | codige ,PP
[yl = Hppertainenis - Masias - Loweshvierts ofp nepeealin ds Fellsin
| Dotes del brecrfee
Acsllides ¥ nambres compiecos .
CABTRO DUQUE RAMIRO :
Documents da identilicaddn (Clase y nomero) . Sexo (en Latrus)
CsC. Noo' 170322 DE BOGOTA —— MASCULINO -
_Dutow du Jg siofencidn ____ _—
Luger ¥n I Defncider Pah - Dapartsmena - Munkipin - Corregimivia o'e inapacdin de Peikh
COLOMBI A CLNDINAMARCA BOGOTA D.C.
Fecha de I defuncién ] Hora ds corthicade da defncin
we ZOPAT v [t o 3|0|64:;6‘$M A 2 .
Eresuncién de smuerte
humgado gue profiare I paptench mnﬁ"
---:'-------------_M' Mea 4 |- Da
—Deumento prayenadg | re )
Ao o aes | rDaESh; DIAZ CAMPOS.~
_ |~ ° 79982662
[ Rutes dof dennciante
Apallidcs y nombires comnistas .
_EDGAR DAYID REGINO H, .
Decumentes ds Wamificackin (Class ¥ nimers) e
C.C.No. 15,030,154 DE LORICA/ CORDOBA ( @ZE
(Fiorer tevtige 77 =
Aosilides v nombres comeletan VAR AL
Dacmentos de Idenilficacidn (Clase v ndmare) ; Firma a . -
L v @3 ou M g S B @ W - an == - vy - L] - g - e = e - - s = e W - r
(Sequnde testie
Ansiiidos ¥ nombray compietos
---------——_—-—n-----_-----------n-
------------“'"“"""".-------_.-_,.-.*
[ —___Peche da inseripeldn N - 4 |

am (2101014 n,“}-.

—PADREST—ALFON-—S0—CASTR

 MERCEDES- _DUQIE.
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NOTARIA 32 '” ;o GarMnEleMrMomL

L CIACULD DE SANTA FE DE BOGOTA, B.C. - -- : Notario

ComMo mM;B ﬁLEm HA mll JREINTA Vv DOS (32) DEL
CIRCIULD DE BDROTA o

qnnlco + QUR:

La presente acty es Fiel oo..h del o¥iginal tomade d?l. rwltro

que expido on 1 oiudnd- de Bogot t . I OV 004

1
. 1] 1] ; -} .
C"EHH-E D[\.F:‘SJ'.‘ PANA COI AN ;-"
DECKETO 1234 32 VeoY .j

T L W T T T T

1]
S :
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
B . USUARIO  RADICADOR
-_ PATENTE DE I_NVENCION MODELO DE UTILIDAD { ) {/)
T . ""J;ulncl&n de que se soficita ia concesldn de una patente. () /
- Dafos deidentificacién def solicitante o de 1a persona que se presena la solicitud. ( ) %
<. Descripclon de la Invencién. () /
" %= Dibujos de sarestos parlinentes. i) (7} .
:i-_ Comprobante ds Pago de las fasas establecidas.
. 34; COMPLETA () INCOMPLETA ( ) ()

DISENO INDUSTRIAL ( )

- = Indicacidn de que se solicita el registro de Disefio Industrial () ()
- Datos de Identificacion de! solicitante o de la persona que presenia ( ) ()
- lasolicitud,
= Representacion grafica o folografica del Diseiio Induatrial 0 muestra del

Materlal que Incorpora el disefo. { ) (
Comprobante de pago de las tasas establecidas ( ) {1}
COMPLETA { ) INCOMPLETA { ) { )
ESQUEMA DE TRAZADO ()
. - Indicacion de que solicita el registro de un Esquema de trazado. ( ) { )
- Datos de identificacion del solcitante o de 1a persona que presenta
La solicltud. () ()
Representacion grifica del esquema de trazado () {)
Comprobante de pago de las tasas establecidas. () { )
COMPLETA - {( ) INCOMPLETA () { )
Firma Responsable:
‘ SIPFRTPRTRIA ¥ FOWRETD
Fecha. RzAiparinn @ USAAGEET  ARGHIOOD Folines M

Fecha (GMY: PRRS-05-P2 16:11190
Trmite @ A1) OCT-DRTENT 779 CACF WY 411 PGRNTIF
Banandpneizs OB DIYTCTIN WF WEYAE FECOMTINEC



REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO ‘gb

Bogotd,
2020

Doctor{a)
CADENA SARMIENTO JUAN PABLO

REFERENCIA Radicacién No. 5 49653
Solicitud internacional U82003/033914
Fecha inicio fase nacional 24/05/2005

Trimite 11

Evento 379

Actuaclién 430

Oficio No. _'uu.0657?

Como resultado del examen de forma, realizado con furdamento en el articulo 38 de
la Decisglén 486 de la Comisisn de la Comunidad Andina, articulo 27 del Tratado de
Cocperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene las copias de los documentos en que constan las
cegiones de los derechos a la patente de los inventores a los sclicitantes o a sus
causanteg. (Art. 26-k) Decisidn 486.

2. La golicitud no contiene el poder debidamente otorgado por la socledad Dow
Corning Corporation, con el lleno de los regquisitos exigidos por los articulos 63 y
subsigquientes del C6digo de Procedimiento Civil. Adicionalmente, deberi presentar
el documento que acredita la existencia y representacifn legal de la sociedad
solicitante.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisifn 486, se le
requiere para gque dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los reguisitos anteriormente enunciades.
En caso de no dar cumplimiento al presente requerimiento, 1la sollicitud se
congiderari abandonada y perderi su prelacidn.

Notifiquese el presente,dfigio conforme a lo dispuesto en el numeral 5.2, literal
e}, del capitulo quinto tulo primero de la Circular Unica No.l10 de 2001.

SPEDES DE VERGEL
ivigiin de Nuevas c;eacionea

ALIX CARMEN.
Jefe de la

El anterior requerimiento fuve notificado por fijacién en lista de

fecha a 5 piﬁﬂ
adpal ) znns



