WO 2004/ 037106 PCT/ US2003/033914 1 SILI CON MODI FI ED
POLYAM DE MATERI AL USEFUL FOR ORAL CARE 5 Background

wof2oddns7doavent i on The invention is drawn to a roYals2003/033914
silicon nodified polyam de material that is wuseful in

" the oral care field. For exanple, the material can be
used as filanents that can be used as toothbrush

~ _bristles, interdental brushes, paint brush bristles

SIEIGANMGBIFEED E@MWD&WEEMMJ%@EU&EORQRAL CARE
floss tape (string), dental strips or tube applicators
10 etc. Several patents describe bristles of tooth

5 brushes. For exanmBaekgrobné o8k Ihdentich scl oses maki ng

bristles for a toothbrush froma plastic materia

chegenvbagen 8 dga[vPrPIB aq{ovepilﬁ&;n' $58dified %bﬁfﬁfnﬂ% Riterial that is
pol yam des and pol yesters. Pol yam des i'ncl ude nyl on.

P, e L P

lon bristle ot.hbr av ed .| past,
be w8 iyt Bis B ingideS HEBruay aﬁaf@aaﬂa'gmt o pitn 1ot 4
"medium " and/or "har d" to indicate the stiffness of
cleanipgor whiteingsystqny deptabflossfaper{sirimgpldastel sirippps/ibe peplicators
conposition, one factor, which predom nantly
10 etc. deternmines bristle stiffness, is the dianeter of the
i ndi vidual bristles. For exanple, with nylon 6,12 the

" sSéveral Patents @ScribeMirGads of tHEH Sridshesd. AR eRAmPRL W8&I327,736
0. 007 and 20 0.008 inches; "nediun bristles have a

dlsclgr | S'ﬁ?%l&(;ﬂ lﬁfsttfé@%} (?QO&gﬁru@ﬁ]ﬂ‘er le?ist!ti(ﬂlﬁgt%ﬁgla&l s€ %%qugroup of

ave a aneter great an about

pes S D58 R b5t SBT3 bl ShRefify, o
di anet er due to the greater wet stiffness of this

pateripthat fligpuss pakinaristigy andfqraienigl ioss amp USH.#7p91%t | es

used in toothbrushes, there is generally a
15 maMahaiecirérn gt nylog baﬂlq{gotﬂlbttéh@srfwe ofovadsslin the pasp a0egety of
inches. 25 Soft, medium and hard bristles are al
toothbfdfshed dasesnatedcds émﬁ,'h’gnécﬁfmnh' andidréhadf to dicsteltesstiffess of the
nore gentle on the gumand soft tissues of the ora
bristle& i ¥, gi VERGh 47 PO BE19mREiE $bmBSsition, 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
20 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 terephtalate
bristles are typically about 0.001 to 0.002 inches smaller in diameter due 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.
25 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 sutfaces.
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show stronger brushing actions on the tooth surfaces.

WD 2004/ 037106 PCT/ US2003/ 033914 2 US 6, 138, 314
woi2selssms naking bristles for a toothbrush frear/us2003/033914

pol yam de materials such ag nylon nmaterials. The

synt heti c pol yam des useful in the bristles of

BT oTIG sk BE T iR ek et oyt & aterials
pol ycaprol actam pol yhexanet hyl ene adlpanlde
suchgp hyles xeateriay| die syetbelicapalyhenidesisefil pbthpémwes ¢fgpethbrushes
from1, 4, (cis)cycl ohexane-bi s(nethyl am ne) and adi pic
included thofesehicblate of dafificiedtianol&ulik 2ycEht Xo bt fiberplokmaty sieh as:
fromm xyl ene diam ne and adipic acid (see U. S. Pat.

|
polyé@rolé’ot%}%&?@mﬁeﬂ@l@@ aﬂgﬂ'{nﬁe’c%eg%l?g%%n%ﬂ@ﬂé@ s*éﬁﬁcarmde. tlr.le

hexanet hyl ene di am ne an acid (see

poly%?xtgg rfcgg%eﬁléfr(grig 4’3@% ﬂcﬁ&%ﬁﬁgll%fgmeﬁ@l&ﬁ%@s%a%fﬁ %H%ee U.s.
Pat. @Pl% QR Elh 555 aeem o soe RSty PR aoit ee Us. Par

Hgam de; and pol ﬁylhexarret hyl ene sebacam de. In
No. %% 44); the pelyaieefo thip hexamehylgrs @mm@r andygrephthalic

pol ynmer used for these bristles should be in excess
acid Gske U0S.0BI0 Mo @, H2e358) atbé yolyareiiedrom AArdi®ehgDpipemzine and adipyl
provide the strength and stiffness needed in a

chlofi @OGEOULSS Pab N Bl 163, 52ME Se@ A& 1CS. dHat. p0d. \2aIfi2ch®®. The preferred
preferred include nylon 6, nylon 6,6; nylon 6,10 and

ponaﬁMﬂd@@a@ po&yhetambiByRne @&pﬁﬁﬁeddrﬁcﬂo@ﬁﬁiaﬂ%&ﬁﬁe deat&hide. In

| oss froma conposite of a nultifilanment” yarn bonded

genefa?, tﬁgngrﬁﬁér%qrggaéng@o%éulla%%% é\ho lo?&xt 310 C}’IS%%E(% ‘Fo%rtﬁ%?%ﬂgtle%f
d f f fil
shou? Sebé%gc%%‘%&ﬁgp@ﬁ%%&e@%&% pier Haaron e S lid e Stengtn

under bridges while the nultlfllaneném%arn can be
and shiffaessoegdechin alopdirushivoigilardhie sommercialmesyandfespraferigd include

in the 20 formof one or nore tails thus providing
nyloms Gpedor06,6f hyles iorld adtnylom 6)tten passed bet ween t he

teeth or under bridges. US Pat. No. 6,604,534 (" "534

pays 560,371 & §lksee S tnalig A h ta BAIBR Frdn@ R@SmPOEte of a multifilament
yarn bonded to an extruded monofilament. Both elements 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 yarn 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 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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nmonof i | ament interproximal devices. The "534 patent

di scusses the follow ng patents as being relevant to
wourpefatmeent i nterproximal devices: U S. Pat. ptoas2088/033914

35,439; 25 3,800,812; 4,9743615; 5,760,117; 5, 433, 226;

5,479, 952; 5,503, 842; 5,755,243; 5,845, 652; WO

2004/.037106 [ US2003/ 0339 ,.384, 639: , ecc.
5.554655155, 5480 5> G0k 3 3% b 40325 6B BBas 18 34 k55
6, 161, 555; and 6,027,592, the disclosures of which
and 629,398y b yliscinsorep of athesh anehesehy ipgorperasickirgein byriesace.
dental tapes generally have serious shortcom ngs in
Thesgésithlemes $endrallylbhveweribmphotcahingg i ghmtlengssf inasEvergg
and in being handl ed easily and conveniently during

coatlﬁésQﬁl%'nQ FiosnFam] ifoddlhAlifeddhsitl H8RDn Y HBeniBed@in 5 flossing.

cosnetic conpositions containing siloxane base
p ' conPORR g sil
mﬁhmo%ilatl?ﬁlstgﬁg%&gghge%?ﬁgsﬂ &ﬁte pr esentIq ° %ﬁr\l/entﬁllgosr% Ot( %ne
an m/naterlal useful in the oral care
base(?ﬂ‘ﬂﬁ??ﬁeis a5 IGENING A8 B her obj ect to devel op a new
mat eri al useful as a filamen 1ereferaly a
nonof i | ament orﬂwm care

industry, in particular in an oral care product.
orlais anartgeqpiob theqiressouindersion dn devohepmney othirsial ubefel méhe oral
used in the mouth or for the nouth. For exanple, an

care Riladtrycar e product can be but is not linmted to a
toothbrush pai nt brush, dental floss tape (string),

E)r 'S tﬁfeE bBRcOo deVBBp ARBY el B8N filaRat, Preéferaliyer

e can be used for a toothbrush that  can be

mon(?tﬁlgline%t og%gnﬁgytlgegrlﬂ gt? O&Jg rc%}eg 1&181\%“391{% ]Zag%é%l?r 1tn gﬁg}ér%g)atré oduct.
An oGt BOBC 6 oNBA HRE LS Yot BB edgyhe

for dental floss that has superior properties wth
mouthe djoe exanple saresak sarapredeg crb e blrip APt imidpthtorieio ot ushy

of the present invention is to use the bristle on a
paintbaishf dearai $los¢ fapt (2ngadented stipe dr tube applisatarh idewal tape etc. The

conpositions to the teeth (bleaching the teeth) or a
bristle can be used for a toothbrush that can be used on a manual non-electric 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) or a
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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cl eaning conposition to the teeth. One aspect of the
invention is a filanment which conprises a
weoi2baentosodi fi ed pol yam de material bl ended wctrhis2003/033914
different polyam de materiak. The different polyam de
material can be the commercial or prior art materi al

that is used for_ dental fI 0SS or of hbr ush
fﬂamﬁ”rtl%li peuseddp dpntgkileysedantal Lpeqd OO §‘bsﬁ?g§’ége 856\93““ Bt
i ncl ude nylon. The WO 2004/ 037106 PCT/ US2003/033914 4
bristlé.iThapeint bush chebeisgsd ih an @pplication toggsce awhitening graposiion
t oot hbrush bristle or a paint brush bristle. The
such fad BleadhirisdongaRitioa onskelteeth tameakpphd eethivaritdro pl ace a
whi t eni ng conposition such as a bl eaching conposition

on the t g\ IS CREPTRIN OPVIEIRINVERIAOND

DESCRI P ave found a new

M Bé%a HEEH ol B e for ﬁ{aﬁ?fé}ﬁﬂ £i8fts 830 cBELYSEH iy
ut not Lim

f|Ia ch as. to t shes
oral s RRGRU SESTaRR Sin Pised b e poc s e B0 TSR o tootn
pai nt brushes can be used to appl y a cl eani ng
brushghidental Alessodenddlyianss Aed PaviRIBgIes- GhE PYnt brashes &P% bg Hepd to
preferably the teeth. The filanment can be substituted
applyf otleaniyg, sdriteringioalny péler campsisionda the mbath a0d preferablyshe
10 filanment. The commercial oral care product would be
teeth TAHE il atn AN YarkiOWBs tiR BAgor anféofane@ciaDoraticdrb ptodubiethat contains a
i ncorporation of silicone into polyamdes results in

filam@fW THR f&)ﬂ?fﬁﬁé‘é Pél%l Ghe o%aét WREAPBE ta88 irf agxmm hnpd

I mprove ornan he pol yam dés.
fica n ns. chan n

bbb AR OB g@gfrﬁ'% %%%Elﬁtgﬁiéﬁr%&ywﬁﬂw innew

lubricity. of the poly W% rovqunts can aI 8ﬁp
physiga) AP eisabREOBGIER 1eF TRELY BRATRIDKS PR BEHORBEES

silicones, which can exhibit antibacterial properties
polyamides. f Thei mgdlflgathnem@aans shareing the bidrophilisits PpAYdrophobicity "of the

ammoni um i ons, fluoride ions or benefical enzynes.
polydshideg@chingih f:herihbﬁd:it,}&bf the pggarhides biiprpwtments desalso be

include altering the crystallinity of polyam des, for
introf@&@mBly €he fuBGHaled A CREYDIR dilitdrey, Wiich bgn paliyiamtibacterial

or

properties or affinity for certain metal ions, quaternary ammonium ions, fluoride 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 to a level similar to that of Nylon 6,12. These 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, stability and surface
tension properties, while the amide mpieties make the molecule compatible with other

polyamides, such as, the ones described in the background of the invention which are not



exanple, Nylon 6,6 to a level simlar to that of Nylon
6,12. These properties, when 20 present in nylon
woesis7wan provi de superior benefits for maki RGT/US2003/033914
toot hbrush bristles and deftal floss. Siliconized
pol yanmi des, contain both silicone noieties and an de
noieties in the backbone. T e Si | |co e Cco f
limitedfralo 4 GAFPENE PPV PEIVAIIGFS. <SP BT PYIDY aaﬁﬁ%keswtm‘ or
tension properties, while the anide npieties make th
toothrobleand dentsd fpss tedinolagyt Ht istohaeei vl th) tk)f‘a?ﬂla%zedsﬁfél‘ﬁf%lée will
the ones described in the background of the invention
modifyhthé bthar olperhidWEraQar, DRAHE GheR Ty iH20 6BLABERS discuBed above in
I'imted to nylon. As discussed above, polyamni des, such
the bfc?tgf&ﬁh@ Bf fhe %@nﬁ@ﬁ{ s i ath Meuded, aglohBirtisthreawerti@inded) and
ss technology. It is conceived t at the siliconized

> iR g B S R .
t he bhackgr d of t he i

oS BESKTESUEE, S e BB 0 oot O P T,

parti cul arly the surface structure of the Y o
would getyideh MgAiBeRnS GeRati {0 TRECHDBNPFER traﬁaaﬁﬂf %l-valewhwh isa

nylon) for bristles and dental floss are softer, and
majoneduge biigingichlousessithi Moranapertantlyyit ibealso Iyt thpiesikgone has

benefit to reduce toothbrush trauma to the gingival,

very YW Gl¥akS tedsioNPdrrsuciat peopeity §ioultl baidesldoemsicing bhdteal
|nportantly, It is also known that silicone has very

10 adhei1§ffv ?&%Jcaﬁlﬁl Sﬂ§h9{bb L@ﬁgessdfqgotﬁblﬂﬁp’ﬁﬁﬁk)! (ARUhtehcBBent), a pro-
| dea

u0|ng acterial 10 adhesi on and
th
e e L Ly Ce%émfgﬁfd
ilicoguef CONEAE TBOTPAIHPAR SEAFSEH G p Oy i G0 GHORE reisgerior

not limted to nylons are superior materials for
matetielo tfbipotbhruish by stlecangidentpd flogs. f1 oss. In addition, the
chem stry involved in devel oping siliconized pol ym des
cam @ldgion, the chemisagdntavagriafdevaopieg sidiconizehps ysidsh casalso
cationic silicones or non-silicone noieties such as

15  beuddtdd gfaﬂq{tﬂe@ﬂ%ﬁés@iﬁbh hgaticBidWliddned or mmhdiksmeshigietidsauch as
properties desired for toothbrush
quaternary ammonium ions to nylon to achieve superior 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
20  polyamide comprises

9 (.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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bristles and dental floss. Siliconized pol yam des used
according to this invention described in detail in US

wpabewi7ie. 6, 051, 216 (" 216 patent”) which i ®CT/US2003/033914

incorporated by reference 6n its entirety for al
useful purposes. The " 216 patent clains a

silicon-mpdified rises a) 0. 5-80
percent b{EhikiagHP) §%§Stoe%‘amog)epeif§fp Ith%ear IO%PPfcﬁ\éem
conposition of at |east one sil oxane-based pol yam de;
(b) 5-95 pefficient tobypaleel (rpereent.ivder@nf | ui d; and 25 WO
2004/ 037106 PCT/ US2003/033914 6 (c) if (a)+(b) do not
equal 100 percent, then a portion of solvent
sufficient to nake 100 percent, wherein: the

si | oxane- %S&l@xw %@6&1 SlyhSideqt Pashefl F@m umitstf Foffmula A
Formula A 8 X[SigDP S X (O HN

Y-NH n (A 10 R3 R4 V\,here (1) n is a nunber sel ected
fromthe group consi tin pf 1-500, where nis 15 the
nunber of units in t ;§§yan1de (2) DP is an aver age

vl O SRS o SR 2 on G gyl L gy

group c@ﬁblstlng of 1-700; 20 (3) X is a linear or
branched chain alkyléne héV|ng 1-30 carbons; (4) each
of RL -R4 is |ndepenHentIB.seIected fron1the gr oup
consi sting of nethyl, ethyl, propyl, isopropyl, a
si | oxane chain, and phenyl, mherein the phenyl may
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 phenyl 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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optionally be substituted by 1-3 nenbers fromthe
group consisting of nethyl and 25 ethyl; and (5) Y is

weebeaiedsf rom t he group consisting of |inear ®CT/US2003/033914

branched chai n al kyl enes having 1-40 carbons, wherein
the al kyl ene group itself may optionally be
substituted by at |east one nenber selected fromthe
group consi sting of WD 2004/ 037106 PCT/ US2003/ 033914

7 (i) hydroxy; (ii) C3 -C8 cycloalkane; 5 (iii) 1-3
me( oxyel ect ed i ndependently fromthe group
consisting of Cl1-C3 alkyls; phenyl optionally
substituted by 1-3 nenbers independently sel ected from
the group consisting of C1-C3 al kyls; 10 (iv) Cl-C3

al gylc;hydepryalkaaed (v) CL-C6 al kyl amine; or Y may be
Z where Z=R20 T(R22) R21 where each of R20, R21 and R22
is 15 i ndependently selected fromthe group consisting
of linear and branched Cl1-Cd o alkyl or alkylene

groups;, and, T i elecgted fr h 1 st - pg_of
SRR B ey LR e Bt bR SRR 60
hydrogen, the group consisting_of the . grou fine

f oflksds; pireayt optivgally subsyRIedRy bp &ﬁ%@f%’eﬁ%ﬂ%ﬁfﬁ %eﬂeéged from
group consisting of N, P and Al; and wherein each

v atheezréugr codsistyg FCafidalRyls; R4 may be the sanme 20 or
different for each unit in the polyande. In addition,

the sil oxane-based polyam de preferably (1) conprise
bot h sil oxane groups and ami de groups to thicken

COSW?@L@%H@I RRRbAY;Bhag silicone fluids (volatile
and/or non-volatile silicone fluids); (2) are
non-fl owabl e solids at roomtenperature; and (3)

di ssol ve

(v) C;-Cg alkyl amine;

or Y may be Z where Z=R% T(RZZ)R21 where each of R?’, R and R* is
independently selected from the group consisting of linear and branched C1-Cio
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 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 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 preferably (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) dissolve
in a fluid which contains silicone at a temperature of 25-160 degrees C. to form a

translucent or clear solution at a temperature in this range.
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in a fluid which contains silicone at a tenperature of

25-160 degrees C. to forma 25 translucent or clear
weabatnzoncat a tenperature in this range. WO PCT/US2003/033914

2004/ 037106 PCT/ US2003/033984 8 Wen naking a

toot hbrush, the filanments lie in close proxinity to

e ot [ a or
t ol asop e ey S AR g e
fllanents The surface area of the filanents can be
resulisefbyiadingdr berigiag thedilawpnts pngepgraby as the aeseli seppding the
agents. In this manner, the filanents nerge conpletely
filameog T heesurfanelarba afithe ¢darhénitesarsh fubjoctedd pamigl dissalviag by
center of the wound or braided bristle are cl osed.
means B SherRicHICARSHts CiaMhid enanHOn eHet falembiyts Aftygeoonspletsly together and
selectlvely variable tensile stress acting on the

any ca{ut uce d?emszl#lﬁgﬂ%g CEntér SAUE Wouhd SIebIQfd'eé bliSild SrelctH48d. This

I ng bacteria Ol' ot her gerns no

it infiltration, S
PfOC‘%F LB 1Bl e Ml flis R RS eE n he
10 electrjic toothbrush: three or_fo |Ia
filamgpissftegeihes aauigy-fien éﬂﬂif‘alﬁéft‘@rpl%c%ucﬁﬁé’fgeflﬁau ?tala%ﬁr other
filaments |ies between approximately 0.0762 nmm and
germ® nd 2psaipility efpplildsatiomt el y, and the wi ndi ng or brai di ng
of a bristle is repeated after every 1.0 mm
approfollaaied yalued hdvOpmonen apfr aspediatyeduytablE e piaticslal &g an
may be formed by nelt extruding various thernoplastic

electRO ORI lih: #Red B B0+ BlatnehitRHBASRORE QﬁHdl fleelismabaprte

extrusion orifices in various dies follow ng various

o SIS D
o ST T 0

is perforned by processes known in the art; for
appro¥igietehy: i he IHBSPPIBERAFY- U S. Pat. Nos. 4,441, 227;
4,688,857, 979,782; 20 5,274,873, 5, 335, 389; and .
5, Bid basts naydedosuadddyumel exfuding vdricus eherapplagtic polymeric
i ncorporated herein by reference.
materials through appropriately shaped extrusion orifices in vatious dies following various
processes such as described in U.S. Pat. Nos. 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 temperature. Optical microscopy was

employed to demonstrate that at the micro-scale, the silicone component occupies a
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Experiments with blends of siliconized pol yam des and

pol yam des such as nylon have indicated that the two
wpabymsrmear e m sci bl e above their nelting tenmperaispis/033914

and they are conpatible at9the macro-scale at room

tenperature. Optical mcroscopy was 25 enployed to

denonstrate that at the_mcro-scale thf' ilicone.,
specifip pRmREAGIOR (ihéx thy ropltingderios Sstusee: il%?t?é@/ 914
9 specific volune fraction within the resulting
demapetrated the reterafsilisore af a mofidieeaf 8ylohi s denonstrat ed
the role of silicone as a nodifier of nylon. The
f ol heofil 16 oyireckdidition nladx agupiewees covriuetedonduct ed:
Mast er bat ches wi th 20% pol yani de additive in Nylon 6,6
angra AR hEs §2hWRI%S polaRfi@dbEREve HKylRSE 8 bt KhRs ¢l were
not contain anything €l se. MasterbatcChes had to be
rqd ; | Y+ I.Sp [ t
proa A 5E T SEAELUL 8 AR JrdRd Sl pSpsigBtteshi o
r qduc usi ng Nyl on 6,6 and lon 6,12 .to identif
proalisg CHETIb QB oo T G PEoRing pGERG nhe Nylons.
~ Nylon 6,6 was processed around 285-290C jn the fiber .
Fibersj viere apradpgedorsineg, Nylaga$s.Opaust Syde Gdotonislently. ooreret processing
Fi bers were prepared using a 10 round di e containing
condéibndifer bathein gdricked Méylau ©,6' fvaatprocassed aamohda28S-BBC in the fiber
deni er per filament (250-325 total denier). Fibers
. e r ' r{2chqdoet dp r QL4 freli NBI
line %r{r\@cg ?\Ig{l%at@clﬁ ?%agﬁgeéééd REbuRAr SBCI4 g8t If) rs ﬁ 58 el MRing a

e,
ppropriate resins. The tollow dat a

ives average values fromtensile ,and, DS at a. I
roung e o R EAIHLE OB EDEP SFende 149 BIbRGALT aier Dt fliment
El ongation Crystallinity Melting paint (%rv/vg) _
(250gRarer aenige). pBikers, wemy then mEeRAsgd psge (c%reﬁe]gg ogynpratios of the
17.64 353 359 26.6 265.3 1 14.84 429.4 599.8 27 265.9
mast&bafeh O appropfiatd 3sids. 2Ph f@BGviBg data gives average values from tensile

and DSC data.
Nylon 6,6 fibers
Additive level Tenacity* Elongation Elongation Crystallinity Melting point
(Yowlw) grams/tex  at peak (%)  at break (%) (%) deg. C
0 17.64 353 359 26.6 265.3
1 14.84 429.4 599.8 27 265.9
3 17.01 217.1 392.1 222 266.8

Nylon 6, 12 fibers

Additive level Tenacity* Elongation Elongation Crystallinity ~Melting point

(%ow/w) grams/tex  atpeak (%)  at break (%) (%) deg. C
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

Tenacity reported is breaking tenacity
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Nylon 6, 12 fibers Additive |evel Tenacity* El ongation
El ongation Crystallinity Melting point (%W w)
worenmistes at peak (% at break (%9 (% deg. CrOTAR2003/033914
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 Tenacity reported is

br eaki ng tenacit 2004/ 03710 CT, U82003/ 033914 10
A g’o‘i‘?ﬂ%ﬁ%@%‘hwa\%@% v@é‘”ﬁ%&%@@ﬁtﬂ?t&g@lé fos iy siliconized

bristles with siliconized polyam de coated on nyl on
polygmnidstaoaied gndiyten bsisilesangi tristienwitiuhinedified nylon. fiihe modified

nodi fied nylon showed unexpectedly inproved results.
nyloh shawdel trieapectallyrimprobédilesgiscal assay of bacteri al

attachnment to toothbrushes was 5 perforned, and the

t al £1d@dQWnRERSRIM Sc %aAP lof Badibridl SithhieAdid tB@thBﬁié’h@{Was
i nproved bacterial anti-attachnent properties of the

perfdHn¥d! decflé t?%[laie l;lé‘i)o ?els&ﬂ gxe%r{gﬁ%oohﬁ cjtti’ﬁ %%“ S%ui? n?brg%@d

attach to sur ce O

ex deS| uanti.fy 0f ,

bact S Bl PR O R R g e a#?fé?atgﬂ%emﬁv FloBigtiegoiBiy of bacteria
rinsing tinme. Bacteria chosen for this experinment

to atigeh & hgspEREPE fhegppihhrshipties: & pxperigeal wat desimier éa quantify
One such 10 suitable species of bacteria is

the niptbienohactsiavaedh wadileft afienvetdrtakmamoure af Hysiogliori Bacteria
of the nmouth. A bacterial suspension of A naeslundii

chose@forfthis ekpgingmaett dejectoddesth diid many drallptdleRB8Esfe¥s. One such
broth (TSB). After incubation overnight at 37.5 C the

su1ta§1§s%@él§é SbabRia 1sdA&tﬁﬁ(ﬁxﬂjyc\é@ Bﬁbsﬁﬁiﬁht A Qf@ﬁ‘ |kn8—v$§ e%ﬁn§/ b&loﬁi’%@r of the

optical density (O D.) was between 0.

moufy 08 1OALY S 3lodfhS] @e/%' i $A3 Fird Ohdy ge%%”dﬁgguiﬁ%%e

over a quan erra in

RN e G A T R A R,
dllutcezgl gv?tlﬂ alddltl/éggle’lrSBalllrEtﬂ(%}rlg cl)lytlgcal (tzlqum? E(I)S]’)t )l vevzs l?gtwfagneo 85? gri;de 8 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 at which time 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 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, two out of
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were di pped into the bacterial suspension for 60

seconds, rinsed in phosphate buffered saline (PBS)
wbanos3bldeseconds, then brushed over the surfaeeTafSs2003/033914

separate agar plates. These agar plates were

i ncubated for 2 days at 37.5 C at which tine a visua

|n ect i on of t colony form.ng units
thre} e L S A1 e O P a i1 Bofiprushes
. 9% it was not pOSSIb|e to count the CFU s
with Wyloa 16 + facvikisrse-medified polyemide; velasire to Vylonf6,these

experjnents there was always clearly a | ess dense

trial| gwn_of bact erfathicadhdvinesiabn t he pl at e [br ushedredhdtion

the sil iNydsmes,120nt ai ni ng INylsd 68SvittAs tHe bactertal
oad was (@uwuced to a C[Bqﬂxgug%%C@UQZO two out of WD

1 0047 03 710y PCT/ USZ20037 033914 Ithree expen ”62 S
) THored-ghowed—a chear —18=—25freduetign—n—bactbria
; H-H—Ny-on—6,8°+3%sillicone-mdPfied

pol yam de, relative to hylon 6,12. trial Toothbrush
MVat er i al Wbreductlon Nylon 6,12 Nylon 6,6 with (CFU)
39 bide r5feiengesriseussed gntheapphisation @@ OIcoOPatddby Adferendrein
ref erences discussed in this application are

theirj enélortp doraellogefny pugbsasence in 5 their entirety for al
useful purposes. Wiile there is shown and descri bed

ceMWlaiantheReciHowg Hidrdesdribied TR @ﬁé&ﬁkgstﬁﬁ%reé Gy
it will be manifest to those ski dinthe art tha

1nveﬁt§6ﬂ %lll%%ﬁdlfé@tt to e%ﬁﬂled ﬁr?ﬂ{era?ﬂgft%ﬂg% 1%];)%11%1%% arha

be made wt out eparting fromthe spiri

tjve conce and. t
SRt A R e VD PR S e o
I.n _shown and descri bed. WD 2004/ 037106
the Uﬁ%ﬁfﬁﬁgﬁ Hysnigveepngept and that the same is not limited to the particular forms

herein shown and described.
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12 W claim 1. A material useful in oral care
products which conprises a silicon-nodified polyamde

woOl2ensdiosi th a different polyam de material. BCT/US$2003/033914

material as clained in claim1l, wherein said different
pol yam de material 5 is a synthetic polyam de. 3. The

Wecg?gterlal as clained in claim1, wherein said different

Myani de material is nylon 6, nylon 6,6; nylon 6,10
or nylon 6,12. 4. The material as clainmed in claim1,
whér ei nAguateriadiupglel iarpralerepratienss yhich compris¢ssa sili¢@nmodified
6,6. 10 5. The material as clainmed in claim1, wherein
saipdlyaiidedidereiciagtda gidfeyenpdigaimide materigir i se bot h
si |l oxane groups and ani de groups to thicken

COPPOThd mARHal £ QMiALMIMEai®h I | WA shidi HereNOpAYdthiRe material
and/ or non-volatile silicone fluids); (2) are

non'fi{s%"é’?ﬁjh&icsﬂlg?gid@t roomtenperature; and (3)

di ssolve'in a which contains silicone at a

te ature .of 25-160.degrees C. to forma trans|.ucent

or o BhEr s RS it oy Enygirih G YlferBn Ty e Hateria
6. The naterial as clained in claim1, wherein the

si | comviends pylen ofumytom ) oishon $42s a) 0. 5-80

percent by wei ght based on the total weight of the
codpodibt imgteriabés duimedss clapmd , vihbwiasaed diflseut polygmndedeaterial
20 (b) 5-95 percent by weight silicone fluid; and (c)

i f (akhfloh 6 not equal 100 percent, then a portion of
solvent sufficient to make 100 percent, wherein: W

2064/ P/ thOHeri G/ MRA00 R G339 1 Awherein 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) dissolve in a fluid which
contains 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 as claimed in claim 1, wherein the silicon-modified polyamide

comprises

9 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

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

sufficient to make 100 percent, wherein:
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13 the sil oxane-based polyam de is fornmed fromunits
of Formula A RLRR511- [CO-X][SIQDP S X

wo@)4ds7d6NH n (A) R3 R4 10 where: (1) n i s aPowudseso3/033914

selected fromthe group comsi sting of 1-500, where n
is the nunber of units in the polyamde; (2) DP is an
average val ue for degree of polynerization of a
siloxane 15 portion of the polyam de and is sel ected
fromthe group consisting of 1- 700; (3) X is a linear
or branchebe ane—haacyl|p@%@nhémsrfgmled3f®omam5@ﬁéfowh( 4
each of Rl -R4 is independently selected fromthe
group consisting of nethyl, ethyl, propyl, isopropyl,
a siloxane chain, and phenyl, wherein the phenyl my
optionally be substiRutedrBy 1-3 nmenbers fromthe
group consisting of%nethé and ethyl; and 25 (5) Y is

sel ected f t [ Si s ear r
br anched é;§9% QST%§ Hﬁ@% aV|%%_%—§%»carbon§O Wty ein W

t he al kyl ene group | gelf optionally be
substituted by at Be nenber sel ected fromthe
group WO 2004/037106 PCT/U82003/033914 14 consisting
of (i) hydroxy; 5 (ii) C3 -C8 cycl oal kane;

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
phenyl 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
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woeubstdstwsed by 1-3 nenbers independently

(iii) 1-3 menbers sel ected i ndependently fromthe
group consisting of Cl- C3 al kyls; phenyl optionally
sel ecra®2003/033914
fromthe group consisting af#¢ Cl-C3 al kyls; 10 (iv)

Cl-C3 al kyl hydroxy; and (v) Cl1-C6 al kyl am ne; 15 or

Y may be Z where Z=R20 T(R22) R21 where each of R20,

R2' andc@BBtipgof j ndependent |y sel ected fromthe group
consi sting of linear and branched Ci1-Cl10 al kyl or

al kyl ene groups; and T is selected fromthe group
consisting of CR, where Ris selected fromthe group
consi st (ipgydebxy;hydr ogen, the group consisting of the
group defined for RL -R4 ; and a 20 trival ent atom
selected fromthe group consisting of N, P and Al; and
wherein each value for X, Y, DP and Rl -R4 may be the
same or .differ .each unit in the polyamde. 7.

The nat855%|€£§ﬂ%?%?%%a in claim6, wherein said
different polyam de material 1is nylon 6, nylon 6, 6;
nylon 6,10 or nylon 6,12. WO 2004/ 037106

PCT/ US2003/ 033914 15 8. The material as clained in

cl ai m 6(liiWhSrmasmberapdeded indepamdesbl fomitiiegipup eppwagtingjof Ci-
nylon 6,6. 9. A filanment which conprises said materia

as cl ai eedlkyls; pheaiyhvitionall P subktifutédimeh nrhlodrs owleperidsedy
said material as clainmed in claim8. 5 11. An ora

care prodetéd MbGhe &OUPCbRSinglof(Bastalong of said
filanment as claimed in claim9. 12. The oral care
product as clained in claim11l, wherein the product is

a

(iv) C4-C3 alkyl hydroxy; and
(v) C;-Cg alkyl amine;

or Y may be Z where Z=R? T(R**)R* where each of R% R* and R* is
independently selected from the group consisting of linear and branched
C1-Cipalkyl 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 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 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 claim 6, wherein said different polyamide material

is nylon 6, nylon 6,6; nylon 6,10 or nylon 6,12.
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t oot hbrush, dental floss, dental tape or paint brush.
13. Dental floss which conprises at | east one of said

wbhi2b@smntos as clained in claim 10 9. 14. A toetChhseo®b/ 033914

bristle which conprises at iseast one of said filaments
as claimed in claim210. 15. A toothbrush which

conprises at | east one toothbrush brjistle as ¢l ai ned .
i n8- cThg mpterial apslajged yhelagny t‘NW%ﬁa‘éls‘ﬁ%?rgPtr%‘gy‘?lﬂﬁg material
claim 15, wherein said toothbrush is an electric

t oot hbnylemn6,617. The toot hbrush as clainmed in claim15,
wherein said toothbrush is a non- electric toothbrush.
189. A\ Hlausht Wit chatprisk daghinagribles claebd indlaioh 1.

conprises at | east one of said 20 filanments as

cl %.%ﬂla&ﬁén@kfﬁidmo%ﬂp%i%es daeinaterihieR@ 1€ n claimii ses at

| east one of said aments as clained in claim 9. 25
11. An oral 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 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 toothbrush is a non-
electric toothbrush.

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

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

9.



