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COEXTRUDED MONOFI LAMVENTS 5_ BACKGROUND OF THE | NVENTI ON 1.
Field*of the Inyention This invention relates to coextru L].anents
whi ch may be 10\; used, for exanmple, in bristles for toot gﬁérlﬂﬂg%%df
Description of the Related Art Mnofilanments made fromnylon 6,12 or from
pol yester are typically 1 5 circular in cross section with the tips of the
nonofil aments being well rounded. When used in toothbrushes, bristles nade
from nmonofil aments having rounded tips been preferred because those
bristles have a | ower tendency to danm t and hard oral tissue than
bristles wthout rounded tips. 20 SUMVARY OF THE | NVENTI ON Thi s invention
relates to a coextruded noneh P@f@g‘b terial rmade of a
first resin and a core material nade WIGglecon I‘ESITIiI@ZS which is
different fromthe first resin and which has a higher coefficient of

friction than the first r BAOKGROUNDOFTHE ENVENERONsed at the tip of
t he nonofil ament by conventional nechani cal end rounding techniques to form

atip that has a higher coefficient of friction than the rounded tip of a
conventi onal dunditld cfitheinvedfioBRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is
a cross-sectional viewin el evatlon of a coextruded nonofi | ament made in
accordance with thij ilill,nventlon gure 2 is a top_ plan_view of
the coextruded m)n(L{ § Bi¥eRion rela@ﬁ&ﬁ@emd;;danw@mamn@ whichi may ¢ a

conventional meed)ffot exanple, i SistRs 4ot foothbrabhdy. an vi ew of the conventi onal
nonof i | anent of

2. Description of the Related Art

Monofilaments made from nylon 6,12 or from polyester are typically
15 circular in cross section with the tips of the monofilaments being well
rounded. When used in toothbrushes, bristles made from monofilaments
having rounded tips have been preferred because those bristles have a lower
tendency to damage soft and hard oral tissue than bristles without rounded
tips.
20
SUMMARY OF THE INVENTION

This invention relates to a coextruded monofilament having a sheath

material made of a first resin and a core material made of a second resin

25  which is different from the first resin and which has a higher coefficient of
friction than the first resin. The core material is exposed at the tip of the
monofilament by conventional mechanical end rounding techniques to form
a tip that has a higher coefficient of friction than the rounded tip of a
conventional monofilament.

30

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross-sectional view in elevation of a coextruded
monofilament made in accordance with this invention.
35 Figure 2 is a top plan view of the coextruded monofilament.
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Figure 3; and Figure 5 is a mcroscope photograph at approxi mately x of
the ti'p 5° of the coextruded nonofilanent of this invention. DETAILED
DESCRI PTION This invention relates to a coextruded nonofil anent- of a sheath
10 nat ewWpaB2émlle froma first resin and a core nateri al PEXAESIBR2584 second
resin wherein the second resin is different fromthe first resin and has a
hi gher coefficient of friction than the first resin. Wen the coextruded
nonofilament is inserted into a brush and the ends of the filanent are
trimed and processed to expose the second resin on the tip of the
filament. 15 The FigureB it heviéwliambvativh ef aktasventtomgh mmonodddhent. ent  of

friction than a COF’Y%{}E '4QQ§'togg>('l;e\flli;€rrleWhe cpﬂ{'érﬁl bgﬁﬂohbﬁm%nti&fse' f

mant ai ns t he excel ben properties of a conventl onal
nmonof i | ament FWQ ghande use of the first resin as the sheath of the

coext ruded nonof i | F@RE S TAINRHEREPE P ﬁBtdghﬁ)Hutq{pg?&éﬁfalta /e oTfthé tipct | on

tipis to provi ea tter cle ction th a conventiona

end- r ounded rBAHTE ¢ ed,x_abqn gﬁ%ﬁ%{"e ftt}lf ]PHEH ¥¥%xt ruded monofil ament is
used as the bristle in a toothbrush, the high coefficient of friction tip
wi || provide inproved cleanin g #gﬁ g&} N erm “core” refers to
the central portion of the cogD i IsEsc Ptﬁit@"'ﬁés exam ned at a cross
section. As used herein, 25 the term"sheath" refers to an outer coating

IE)a(lyerl or layers ovdhid Hﬁeﬁ@én@rﬂaﬁe@m alco@m@dsaqazshéﬁuaﬁfénmﬂafshé@cﬁent
anpl es

mrerial 0 porgne madanOm § 65ets6s Mg agfce G e 8 WsBaRARIRS of
nyl ons and mi mhﬂrw theeecsnid resinds different fromethe dirstoksia anddmswdmgbcr et her 30
such as that %Bhfhdx'&ﬂf‘&ffhtﬁﬁoﬁ ﬁ?ﬂﬁtﬁ@%ft'%&xhe'\ilﬁé%lheba/o&tﬁudeﬂlu Pont de

Nenours and Co [ es of conbi nati ons

Xa
of sheath and wcgylame& asanger?qﬁidntm alsgar?@étthe ﬁa&?ﬁe @F'}ﬁﬁn@nweon
pol yester, esmﬂmn@éd afmppirdpemmlt@m bsy thp Redutidaiesin(dHhe tiy of)mlemlumehene

er oot gt R bl R BV Bl £
conventional monofilament, while the filament itself mantains the excellent
bend recovery properties of a conventional monofilament through the use of
the first resin as the sheath of the coextruded monofilament. The purpose of
the high coefficient of friction tip is to provide a better cleaning action than

20 aconventional end-rounded monofilament. For example, if the coextruded

monofilament is used as the bristle in a toothbrush, the high coefficient of
friction tip will provide improved cleaning.

A used herein, the term "core" refers to the central portion of the
coextruded monofilament as examined at a cross section. As used herein,

25 the term "sheath"” refers to an outer coating layer or layers over the core
material on a coextruded monofilament.

Examples of combinations of sheath and core materials include a
sheath material of nylon 6; 6,6; 6,10; 6,12; 6,9; 10,10; 11; 12; copolymers
of nylons and mixtures thereof, and a core material of a copolyester ether

30  such as that sold under the trademark Hytrel® by E.I. du Pont de Nemours
and Company of Wilmington, Delaware.

Other examples of combinations of sheath and core materials include
a sheath material of a nylon, a polyester, especially polyethylene
terephthalate (PET) or polybutylene terephthalate (PBT), a polyurethane,

35 polyvinylidene chloride, or polyvinylidene fluoride, or mixtures thereof,
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and a core material of a thernoplastic el astoner such as a copol yester
et her, polyether block am de, styrene bl ock copol yner such as

st yrene-.g@h%g)zgﬁz- styrene or styrene-ethyl ene-butyl ene- S%S%?IZZSM

t her nopl stoner bl end based on styrene bl ock copol
t her nopl astic polyolefin such as 5 et hyl ene propyl ene (di ene) copol yner
or blends thereof, or thernoplastic pol yurethane, or m xtures thereof.
There is no limtation on the shape of the cross section of the core or the
sheat h of the coextruded nop o%il ment . Eitqer or both may be circul ar,

d e :

Criangul ar, sqdRfd cose ey esmeplastic elastomies Suthas  HopRINeSIen Siieh.
oyall, 10 IOF?pelyemheraalycloamde, styagree blboke cofalgnfmyauﬂfamﬂyi@lu-mmiaﬁwi t her
SIn e Oor nu | Vv 0 ar I .0C I CI.QSS
sec%J ion. The CIsgjsrgr_les§%%{§5e#§%qg¥l§§e-§p&1h% gtg ?enﬁleﬁx\%g[a%s fogggrt? Fath about
10 to about 90%asgd emstyrenssblock copalpmer.dhemmeyslasticepolpolefinisuchas. 15
EXAMPLES Ex i i

&mpleghyle %Ei'xgctgih%gf&éﬁé}?ﬁ@% 8t Hﬁ}ﬂﬂﬁﬂue?ed}?[negfe&rgg?ﬂgéﬁ& [err]

4056 copol yester ‘et h'of’ 6,12 nylon were nma

convent i onal n@PHﬂHg.S’a%é)rrfﬁmﬁeFMﬁ?ﬁms conditioned at 125[err]C by
backwi nding it 20 (Thepeiismmlimitation ionnke siupearfihe 61Ush gedtioncofthe cobeor

Phe toral or ool Aol aes Mool Kithet BERGRIAAYER RRRHY, °°"° ©
monof i | ament s \iMangulams sqeard, penteganal, rexagerad Hnyuegulan dhaped polygorgfovahe
nonofi | amenys Wekate SHAS IRE: dHapdD The CBFYRA ibemloﬁnﬂwiﬁgeghagsm%l@&

exposi ng the tr err.]. 405 Icient of friction was

1e.I[ g a t.re il ps. ef f
measured for t SYHHBIGYMES Sv6has aririiqrular oL fetralaeianehoss $4CioBnt and for
t oot hbrushes nade ofTHe, ckdssagdctionaidred of thessore mblberidl @ohiphisys o wese of t he

sanme design forlot{BtaIEoﬁ 06&%%?48%13%‘3&{%‘1 eafJf.tﬁ%h%o‘fﬁﬁnE@tasurEd for the

brush sanpl es on glass. " Four rushes containing a nonofil ament
sanpl e were nounted on a sled, which was | oaded with a 1 000 gram wei ght,
and the asggnbly was pulled across a AxAMPYLES 0l ass surface at the rate
of 5 inches perExrg'nEuig? with the
Coextruded monofilaments having a core of Hytrel® 4056
copolyester ether and a sheath of 6,12 nylon were made usiﬁg conventional
methods. The monofilament was conditioned at 125°C by backwinding it
20 through a conditioner on a spinning line and then processed into hanks.
The cross-sectional area of the core was about 55% of the total
cross-sectional area of the monofilament.
These coextruded monofilaments were inserted into a tuft
toothbrush and the ends of the monofilaments were subjected to
25 conventional end rounding, thus exposing the Hytrel® 4056 at the tips.
Coefficient of friction was measured for toothbrushes made
of the coextruded monofilament and for toothbrushes made of 6,12 nylon
monofilament. The toothbrushes were of the same design for both samples.
Coefficient of friction was measured for the brush samples on glass. Four
30 toothbrushes containing a monofilament sample were mounted on a sled,
which was loaded with a 1000 gram weight, and the assembly was pulled
across a horizontal glass surface at the rate of 5 inches per minute with the
tips of the filament in contact with the glass surface. The force required to
move the brushes across the glass surface was measured with an INSTRON
35 tensile tester. The data below show a significantly higher coefficient of
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tips of the filament in contact with the glass surface. The force required
to nove the brushes across the glass surface was neasured with an | NSTRON

35« tensile tester. The data bel ow show a significantly hi gher coefficient -

of 3  fV¥PB2YA7for the brushes made with coextruded nonBETUANE#84having a
Hytrel [err] 4056 exposed at the tips of the bristles than for the brushes
made with 6,12 nylon and having end-rounded tips. 5 Coefficient of Friction
| . |1 1l Toot hbrushes nade wi th coextruded nonofi |l ament

. 36 .35 37 Toot hbrushes made with 6,12 nyl on . . 23
.30 2frwmmiqréh%hmhes:m@d¢ mithepextmded monofilament havinga 5794
17% Pytrelo 4%5\’éxﬂ>§se@la/¢\mé5@pd of thé brétl@@ﬂfah foeg@ BFaskysirhadgent

conpri si ng: a sh fi,rst a core
material of a ?é‘@’oaégzﬂlgl‘?‘hanad[%VIE%EBQJOV@%&IWH ng different fromthe first
resin and having a higher coefficient of friction than the first resin,
wherein theccore material is exposed at the end of the nonofilanent. 2. The

coext ruded mnonof i farent—ef—eta-mi—whererr—sheath—16 rat-era—hs nyl on
6; nylon 6,6; nylpn 6,10; nylon 6,12; |nylon QQF?TIGWH PfEHBB‘P’%/rrers f nylon 6
and 6,6; or mixtufes thereof, and the|corle natedl al [is III

Toothbrushes made with

coextruded monofilament 36 35 37

Toothbrushes made with

6,12 nylon 23 30 27

% increase in coefficient

of friction 57% 17% 37%
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‘a copol yester ether. 3. The coextruded nonofilament of claim1l, wherein the
sheath material is a nylon,-a polyester, a polyurethane, polyvinylidene
chl-ori de,wW@mM8/26117 pol yvi nyl i dene fluoride, or m xtures ther B6T/USaM2584e core
material is a thernoplastic elastoner. 4. The coextruded nonofil ament of
claim.1, wherein the core material is a thernoplastic el astoner sel ected
fromthe group consisting of copolyester ether, polyether block am de,
styrene bl ock copolynmer, 20 thernoplastic elastonmer bl ends based on- _.
styrene bl ock WSUC pol yol efin or '@F@ﬂmer eof ,
a¥

t hernopl astic pol yurethane, and m xtures thereof. Bﬂﬂj ’m
nonof i | anent of claim 1, whereipn the cross-secti onal

material conprilsds cog¥riday menohlyRANt CRENDFSINE cr 0ss- sect | onal ar ed ot the
nonofil ament. 6. The cg)gaféaltmﬂfaderﬁmnﬁ‘faj ﬁgmﬁn of claim1, wherein the -
cross-sectipnal shape of the sheat cigcular, tria uI ar, .sq

pent agonal ,9hexagona*l %F°f8\}8‘f‘terl‘7? E’ﬁé F%Qﬁf %?6983%%%&{%&@%&% 1,
wher ei n the 30 from tssfisst cedinand hewinge bigheh eoafficeent f €iiction than theifasigul ar
square, pent ag?&q*l hexagonal , oval, or |obate. 8. The coextruded

nonofil ament o aim 1, erein the iore has _at | east one void forned
therein. 9. A brush%}éﬁﬁlﬂ £ seremaigial & expased at the end of thersenofilament one

or 35 nore tufts mpadEhé cosrthitzdanenbfilagasht GIRRfiM BREdredi stisayh of cl ai ns.
1-8. 5 ANENB)E Dmatengl is nylon 6; nylon 6,6; nylon 6,10; nylon 6,12; nylon 10,10; or
copolymers of nylon 6 and 6,6; or mixtures thereof, and the core material is
a copolyester ether.

3. The coextruded monofilament of claim 1, wherein the sheath
material is a nylon, a polyester, a polyurethane, polyvinylidene chloride, or

15  polyvinylidene fluoride, or mixtures thereof, and the core material is a
thermoplastic elastomer.

4. The coextruded monofilament of claim 1, wherein the core
material is a thermoplastic elastomer selected from the group consisting of
copolyester ether, polyether block amide, styrene block copolymer,

20 thermoplastic elastomer blends based on styrene block copolymer,
thermoplastic polyolefin or blends thereof, thermoplastic polyurethane, and
mixtures thereof.

5. The coextruded monofilament of claim 1, wherein the
cross-sectional area of the core material comprises from about 10 to about

25  90% of the cross-sectional area of the monofilament.

6. The coextruded monofilament of claim 1, wherein the
cross-sectional shape of the sheath is circiilar, triangular, square,
pentagonal, hexagonal or oval.

7. The coextruded monofilament of claim 1, wherein the

30 cross-sectional shape of the core is circular, triangular, square, pentagonal,
hexagonal, oval, or lobate.

8. The coextruded monofilament of claim 1, wherein the core has at
least one void formed therein.

9. A brush comprising a handle associated with a head having one or

35 more tufts made from the coextruded monofilament of any of claims 1-8.
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