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COEXTRUDED MONOFILAMENTS

This application claims the benefit of U.S. Provisional Application
No. 60/005,542, filed October 18, 1995.

BACKGROUND OF THE INVENTION
1. Field of the .

This invention relates to coextruded monofilaments which may be
used, for example, in bristles for toothbrushes.

2. Description. of the Related 2

Bristles made from nylon 6,12 or from polyester are typically
circular in cross section with the ends of the bristles being well rounded.
When used in toothbrushes, the rounded ends have been preferred because
using bristles with rounded ends have a lower tendency to damage soft and
hard oral tissue.

SUMMARY OF THE INVENTION

This invention relates to a coextruded monofilament having a core
material made of a first resin and a sheath material made of a second resin,
with the second resin being different from the first resin, and a pocket
formed in the end of the monofilament.

This invention also relates to a method of forming a pocket in the
end of a coextruded monofilament by chemical or mechanical means, ora
combination of chemical and mechanical means.



SUMVARY OF THE | NVENTI ON 25 This invention relates to a coextruded

nonofi | ament having a core material nade of a first resin and a
sheath material nmade of a second resin, with the second resin being
different fromthe first resin, and a pocket formed in the end of the
monof i | amego e7/14830 This invention al so rel ates t opcarneéheos of

form ng a pocket in the 30 end of a coextruded nonofil anent by chem cal or
mechani cal nmeans, or a conbi nati on of chem cal and mechani cal neans.
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Figure 1 is a viewin cross sectional viewin elevation of a 5 coextruded
nonofi |l ament nade in accordance with th| S | nvent i on; Figure 2
|satopplanV|ewofthe REER DES PTRON ORTHE(DR Fi gure 1,
Figure 3 is a viewin elevation of a conventi onal rmnofl | anent ;

Figure 1 is a view in cross sectional view in elevation of a
5 coextruded monofilament made in accordance with this invention;

Figure 2 is a top plan view of the coextruded monofilament of
Figure 1;

Figure 3 is a view in elevation of a conventional monofilament;

Figure 4 is a top plan view of the conventional monofilament of

10 Figure 3;

Figure 5 is a scanning electron microscope photograph at a
magnification of 318x of a pocket formed in the end of a coextruded
monofilament of this invention;

Figure 6 is a 50x magnified photograph of a pocket formed in the

15  end of a coextruded monofilament of this invention;

Figure 7 is a scanning electron microscope photograph at a
magnification of 242x of a pocket formed in the end of a coextruded
monofilament of this invention;

Figure 8 is 2 magnified photograph of a pocket formed in the end of

20  acoextruded monofilament of this invention;

Figure 9 is a scanning electron microscope photograph at a
magnification of 158x of a pocket formed in the end of a coextruded
monofilament of this invention; and

_ Figure 10 is a magnified photograph at a magnification of 419x of a
25 pocket formed in the end of a coextruded monofilament of this invention.

DETAILED DESCRIPTION

This invention relates to a coextruded monofilament of a core
30 material made from a first resin, and a sheath material made from a second
resin, wherein the second resin is different from the first resin, and wherein
the coextruded monofilament has a pocket formed in the end of the
coextruded monofilament. The purpose of this pocket is to hold a material,
such as a cleaning material, so that the cleaning material in the
35 monofilament has a longer contact with the surface to be cleaned than if the
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F| gure 4 is a top plan view of the conventional nonofilanment of 10 Figure

FLgure-5-is—a—s6anp-ng—oheston—Ai-Cr oscope—photograph-at a
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phot ograph at a magni fi cati on of 242x of a pocket fornmed in the end
of a coextruded nonofil ament of this invention; Fi gure
8.is a magnified photograph of a pocket forned in the end of 20 a
coextruded nonofilanment of this invention; Figure 9 is a

scanni ng el ect r ocleaning nsaterja wab ohdhye rphded emd of a conventiugial friopafilapwenef 158X
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i nvention; and

pho
magni fication of thepeckeswill h%"”ﬂ%ﬂ?ﬁ'& P@‘F‘ﬁﬁ‘d"ﬂh epthagacoext r uded
monof i | anent of ¢dextruded aohbfilament with a conventional rounded end. DETAI LED

Egﬁgﬂ rllrregr\llt 5of a coreusﬁ%hé;ginfserl éﬁm&gg #e?éc{gni ﬁytc?gt?“allpg Xtrﬁﬁﬁ a sheath

material made frénfxEuded mogofilament as examined\pica @pss seerions odousedrherein, | s
di fferent from tihe téin Stheaths irefersao dn ok Codlting layer or IRTCORY tHe \cbe

monof i1 ament.  TrEASEAE 68 coBkiR broB BB ' 107y o maerial, o such
as a cleaning mat eri dixamples pf:qombinations of shegtinendseare materialsiaciude s _
monof i | anent 1hassteattomartiabefiyied 66,676 006, 52460R049; 1B, dpolimpardsfieislmn i f
the 10,10 nylon; and mixtures thereof, and a core mdterial of a copolyester ether
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

15  a sheath material of a nylon, 2 polyester, especially polyethylene
terephthalate (PET) or polybutylene terephthalate (PBT), a polyurethane,
polyvinylidene chloride, or mixtures thereof, and a core material of
polyviny] chloride, polyvinyl acetate copolymer, polystyrene, or mixtures
thereof.

20 There is no limitation on the shape of the cross section of either the
core or the sheath of the coextruded monofilament. Either or both may be
circular, triangular, square, pentagonal, hexagonal, oval, lobate, triocutar,
tetraocular or any other shape.

The coextruded monofilament may be made by conventional

25 methods known in the art, such as is disclosed in U.S. Patent No. 5,313,909.
It is important that the core and sheath be made from different materials in
order to obtain all the benefits of the present invention.

The pocket in the monofilament may be made by mechanical, or by
chemical means, or by a combination of mechanical and chemical means.

30 One method for making the pocket in the end of the monofilament is
to abrade the ends of the monofilament with, for example, a fine stainless
steel brush in order to form the pocket. An abrasion resistant additive such
as polyethylene, silicone oil, or mineral additives such as talc or titanium
dioxide may be added to the sheath material so that the core material is

35  preferentially abraded by the mechanical means.
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PCT/ US96/ 16293 © ™ cleaning material was on the rounded end of a
conventi onal nonofil anent. For exanple, if the coextruded
‘monofilanment is used in a toothbrush bristle, t he pocket will hold

t oot hpast eggyzighact wth a tooth |onger than a PR NisbeHEes
_nonofilament with a conventional rounded end. 5 A used herein, the
term"core" refers to the central portion of the coext ruded

nmonofi |l ament as exami ned at a cross section. As used herein, t he

term"sheath" refers to an outer coating |ayer or |ayers over the core
mat eri al onacoextra%g nongfi | es of

nt. ] . Exampl
conbi nati ons of shea me tﬁ&%gmngﬂge P?ﬁhehﬁé’yepmwgn%ﬁéaéﬁfﬂ’&t erial of
nylon 6; 6,6; 6niofiiariéht ifto@Tpnthit with a solvent whichsvillfdissbive@r degrade thelO0, 10

nyl on; and m xt ' t her
such as that so:é u %ﬁﬁ{? gt?ﬁg@ee&e?ﬁ%@éﬁ%gkgﬁq%%ﬁ&%ﬁ[\%ﬁours
and Conpany of W‘ﬂﬁ? 'Bﬂ’,mfﬁ%m%;ﬁ!e time the monofilamentyis in contagtpriththe ¢ .
conbi nat i ons5of selvent dandethel tenaperatore affthe bolventdoddaffect bn tiee déptiabhthent eri al  of
a nylon, a polyestgl, especially polyethylene terepht hal ate (PET) or
pol ybutyl ene te ep1tEta‘Lat e (PBT).,,,.a pol yuret haﬁe, . polyvinylidene
chloride, or nixturelhfispredpatstial ig acgpelygstersthen then a suitable splyegtis ny |

chloride, polyvinmthylenetidoride antihgarbonterpchilotide) chlofusulfonit utids ethyl
thereof . 20 chloridt!éhflehs dlifidridd] hytirhifle, 3% RFardbRBAc Bligl e CT 0SS
. 10  perchloroethylene, phenol, nitric acid, sulfuric acids, or 110F steam. Most
of these solvents have little effect on nylons especially for short exposure
times.

If the core material is a polyvinyl chloride, polyvinyl acetate
copolymer, polystyrene, or mixtures thereof, then a suitable solvent is

15  acetone.

Other examples of sheath and core polymers are a sheath polymer of
nylon 6,10 or nylon 6,12 with a core polymer of nylon 6 or nyiton 6,6. For
such a coextruded monofilament, dilute hydrochloric acid is a suitable
solvent to be used to form a pocket in the end of the coextruded

20 monofilament.

Another example of a coextruded monofilament of this invention is a
sheath polymer of nylon 6,12 and a core polymer of nylon 6,10. A 90%
formic acid solution is a suitable solvent to be used to form a pocket in the
end of the coextruded monofilament.

25 Another way to form the pocket in a coextruded monofilament is to
add a ultraviolet light inhibitor to the sheath polymer but not the core
polymer, and expose the coextruded monofilament to intense ultraviolet
light to preferentially degrade the core in the end of the coextruded
monofilament. The coextruded monofilament may then be subject to

30  further mechanical treatment, if necessary, to form the pocket to desired
proportions.

The depth of the pocket should be from about 0.001 to 0.250 inches
(0.025 to 6.4 millimeters).

The diameter of the coextruded monofilament should be from about

35  0.001 to 0.100 inches (0.025 to 2.5 millimeters), and the ratio of the area of

4



core or the sheath of the coextruded nonofil anent. Either or both may be

Lcircuwlar —triangul ar, . square—pert-agoratl—hexagonal , oval —-ebate—

triocular, tetraocul ar or any other shape. The
coextruded nonofil anent may be made by conventional 25 nethods knovvn in
the art, such as is disclosed in U S. Patent No. 5,313, 9Q9, |s
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order to obtain all the benefits of the present invention.

The pocket in the nonofil anent may be made by nechanical, or by

chem cal neans, or by a conbination of nechanical and chem cal nmeans. 30
One nethod for nmaking the pocket in the end of the nonofilanment is

to abrade the emﬁscmwﬁemmﬁthéamﬁudwiﬂbnoﬁmmmslmﬂ%e&oiﬂﬂmmtai nl ess

such " e WA ﬂféﬁe% ArBE8 by Vel BRL gt 62630 ABDw TR, o
talc or ti tanl um nefilamentaanay be groped togethes in mfts: andattashedito so t hat

g he core % e g |7 ?I brixsh. B}&mﬂéseéﬁheweabfunﬁh i e@ithikedeRonGIIARBMS MayTEANS.

PCT/ Uso6/ 16285 bE Usedinclude a toothbrugh, and. paintbrysh byt this inyersoRitdoc ket is by
bri ngi ng t he endimjted taany specific type of brush, and may be used in any type of brush.

The ends of the coextruded monofilaments of this invention may be
flagged by conventional means. The term "flagging” means that the ends of
the inventive coextruded monofilaments having pockets form in their ends

10 may be split by conventional means from the end of the monofilament to
the bottom of the pocket to form what are known as "flags" in the ends of
the monofilament. These flags include a concave portion of the pocket and
provide the same benefits as the coextruded monofilaments having pockets
in the ends that are not flagged.

15

EXAMPLES

Example 1
Coextruded monofilaments having a core of Hytrel® 4056

copolyester ether and a sheath of nylon 612 were made using conventional

20 methods. The monofilament was conditioned at 125°C by backwinding it
through a conditioner on a spinning line and then processed into hanks.
The cross sectional area of the core was 25% of the total cross sectional
area of the monofilament.

These coextruded monofilaments were tufted into a tuft

25  toothbrush and the ends of the monofilaments were subjected to
conventional end rounding.

A fine stainless steel brush having 0.003 inch stainless steel
bristles was used to abrade the ends of the coextruded monofilaments in the
tufts for about 2-3 minutes to form pockets in the end of the monofilaments

30 asis shown in Figure 7.

The stainless steel brush was 3 inches (76.2 mm) in diameter
and was rotated at 1200 rpm. About 0.5 inches (12.7 mm) interference
between the stainless steel brush and the bristles was used. Hence the sides
and ends of the bristles were abraded but since the core material was a



nonofilament into contact with a solvent which will dissolve or degrade the

core material, but not thé sheath material, in order to formthe pocket in
t he end of the nonofilanment. The time the nonofilanment is in contact
wi th the 5 solvent and the tenperature of the solvent both affect on the
depth of tgBornasze pPOCket. I f the core napefiugdeniedsa

ropol yester ether, then a suitable solvent is nmet hyl ene chl ori de,
antine, carbon tetrachloride, chlorosulfonic acid, ethyl chl ori de,

et hyl ene di chl oride, hydrazine, 37% hydrochloric acid, 10
per chl or oet hyl ene, phenol, nitric acid, sulfuric acids, or 110F steam Most

o pnese 50! VTRt | uhih 6155 2 kAo SORRCLA Y bR

chl ori de, pol y\,brtsyile. acet ate copol ymer, pol ystyrene, or m xtures

t hereof, then a suitable solvent is 15 acetone. O her
exanpl es of sh ) rs are a sheath pol yner of nyl on
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of nylon 6, 10. vOaQS%PET A higler conditionitlg texhpérhnure was asedthdredal € sol vent to

be used to for i | ament .
25 Anot %S‘? ttﬂ?ﬁmlt of totfal{bgl‘h%%é)extrudeéJ nonofia}aanéent isto
add a ul traf ol FP@ﬂfthﬁﬁ:f’@mPé?h‘!%a lﬁﬁ%ﬁéﬁ?ﬁ‘%@f%ﬁ%pmsw he core
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nonofil ament. The coext rmﬁ%?eﬁ ?r%ent éfa?&ﬂﬁen suﬁE ?ﬁﬁ%leq
further rrechanl@giw?rPéH fo ?ﬁ"ﬁ’é?égm‘ ieatment with, sgqg de5| red
proportions. brush. However in This edample rmfpdcketspmtkﬁimmacbutahsbdxe‘ﬂ'mm about
0.001 to 0.2P50 ¢fERSS not preferentially abraded. Hence the bristle tip had a profile like

that as shown in Figure 3. A combined mechanical and chemical treatment

would be required to form a pocket in the end of the coextruded

monofilament having a sheath-core combination of this Example.

20 Example3
A coextruded monofilament having a sheath of nylon 6,12
and a core of PBT was made as in Example 2. The cross sectional area of
the sheath was 70% of the cross sectional area of the monofilament.
Toothbrushes were made from the coextruded monofilaments
25 asin Examples 1 and 2, and the ends of the monofilaments were abraded
with a stainless steel brush for about 2-3 minutes. As may be seen in Figure
5, the monofilaments had an appearance similar to the monofilaments of
Example 1 although the pocket formed was not as deep as in Example 1.
The 70% core did cause a wider pocket to be formed than the pocket in
30 Example 1.

Example 4
Coextruded monofilaments were made as in Example 1 and
were bundled together into approximately two inch diameter bundles. The
35 ends of the coextruded monofilament in the bundle were abraded with the
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(0.025 to 6.4 nmillinmeters). The di aneter of the coextruded
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fonof i | amerVOSHMIY be from about 0.1 to about O.Q?Cﬂﬁ%ﬁﬂgmﬁreferred
rati o being fromabout 0.25 to about O0.75. The nonofil aments
may be grouped together in tufts, and attached to a brush. Exanpl es
of the types of brush in which these nonofil anents may 5 be used

I ncl ude a toothbrush, and a pai ntbrush, but this invention is not

Li m }1 ed to any sqew stainlesywirebiushrasiied eb?em?dhhﬂhalabra"sme of

rush.

A C t rud ' f,this
I nventi on may betOOkPIaIQ??f%g’étegg B{’/@Sﬁ‘i\?@ﬁq b aS%ﬁgs.k%@%@ d'f | aggi ng"
means that the em@Bofgipments were ingented\asin Exampledxiorform @ peskestwhighrent s havi ng
pockets formin déigonstrafedthat thdcoextraiedMmonifilainehts oFTHIY GilenfoR mayaRns from

t he end of ttgef {@Beégsé@@l&die%&g%qﬂastwﬁb%tom of the pocket to form what
' gsTIn

are known as ® monofi | anent. These fl ags
I ncl ude a concave portion of the pocket and provi de the sane
benefits as the Eggypiedded nonofil aments havi ng pockets
Toothbrushes having coextruded monofilaments were made
as in Example 1, but were treated chemically rather than mechanically. The
10  ends of the coextruded monofilaments of a toothbrush were exposed to
methylene chloride for about 12 minutes, which is a strong solvent for
Hytrel® copolyester ether but is not a solvent for nylon 612. The cores of
the ends of the coextruded monofilaments were dissolved to form pockets,
and the coextruded monofilaments were subjected to mechanical abrasion
15  for about 1-3 minutes to smooth the ends of the monofilaments.
Photographs of the bristles are shown in Figure 6 and Figure 8.

Example 6

A bundle of coextruded monofilaments was made as in

20  Example 4, and the ends of the monofilaments were treated by dipping the
ends into a shallow bath of methylene chloride for about 10 minutes to form
pockets in the ends of the monofilaments. The ends of the monofilaments
were subjected to mechanical treatment with the stainless steel brush of
Example 1 to round the ends of the monofilaments. These bristles are

25 shown at a magnification of 158x in Figure 9 and a magnification of 419x

' in Figure 10. By comparison of the depth of the pocket to the width it was

estimated that the pocket formed in this Example was about 0.004 inches
(0.1 mm) deep.

30 Example 7 - Comparative Example

A coextruded monofilament was made having anylon 6, 12
sheath and a nylon 6, 12 core with the cross sectional area of both the
sheath and the core being 50% of the cross sectional area of the

35 monofilament. The monofilament was extruded and conditioned as in

7



in the ends that are not fl agged. 15

EXAVPLES T Coextruded nonofil anents having a core of
Hytrel[err] 4056 copol yester ether and a sheath of nylon 612 were
"made usi ng conventi onal 20 methods. The nonofil anent was conditioned at
125[err] C RiphassseM nding it t hrough a condi ti oner popa®sstsroani ng | i ne
,and then processed i nto hanks. The cross sectional area of the core
was 25% of the total cross sectional area of the nonofil anent.

These coextruded nonofilaments were tufted into a tuft 25 toot hbrush and
the ends of the nonofilanments were subjected to conventional end

roundi ng. A.fine stainless steel brush having 0.003
i nch stainl ess Example 3, and progegsed %9%&3%2%@@29%%%% of the

coextruded nonowetecabeaded with 4 biainless steel babh as inoExamiiplel 8. Nospacketves to form

pockets in the & j Irﬁ&ﬁ{ﬁl ' | igure 7.

The stainless Steeeﬁgﬁ&%ﬁm&gg?giei ng esé?%g’%nﬁc#@szﬁg\#e}}w and was
rotated at 1200fousfed appsarange suchasHs shqwinZigwse 3.nt er f er ence bet ween
the stainlesys steel brush and the bristles was used. Hence the sides

and ends of the bristles were abraded but since the core material was a
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softer resin a small 0.002 inch deep pocket was formed in t l I |||||]

! ! . | £ -. E'mr ' _
coext ruded nonofil anent having a core of PET and a she c OlL *
6,12 was nade as in Exanple 1, except that the condi tioni ng
tenperature [err]C. The cross sectional area of th was
50% PET. A Hﬁ}ﬁ@%& ondi tioning tenperature was used than ﬁ’ﬁﬁmsgma?xarrpl el

because the nelt point ofthe Exanple | core was 150[err]C and the 10 PET
core ofthis Exanple had a higher nelt point of 255[err]C so a standard

nyl on 6,12 conditioning tenperature was used. The
bristles were processed into toothbrushes |ike Exanple 1 and were
subjected to a simlar nechanical treatment with a stainless steel

brush. However i swHAPISCIIMEDg0ckets were formed because the PET 15

core was not preferenfi ded. nce the bristle tip had a profile
li ke t hat as sho PupanLameRt LORMISIRGechani cal and cheni cal
t r eat nent woul d laecoremateriabof fifsorezig pocket in the end of the

coext r uded TONOf b HERA il 8 a el SR SRR G O DI S

5
Exanpl e. 20 | e . . coex 8 | ament
havi ng a sheath%?&%ﬂtcﬁ’f”%?‘ﬁﬁmr"s’“,% a core of PBT was made as in
Exanpl e 2. The cross seatpooket/formebindhe end of the mitmotildnért, Was 70% of t he
cross sectional area §f 14 | Toot hbr ushes

were made fromthe cpextr Lﬁgﬁn’%\% I amearﬁmsnt ?Eglaxmasl, ?Vrllle% ﬁag% 1 and 2,
and the ends of ioism e} en (6; BYloR 61k @ylon 6,12; nylen6.9; rylem Aless
ool || ot S hat B AN A oesL S h o et | it fd mixturesS: (e

. is'a copolyeste . :

Siam e L ol though (1. agiel (oo bae Hor A e e Bl 1
material is a nylon, a polyester, a polyurethane, polyvinylidene chloride, or
mixtures thereof, and the core material is a polyvinyl chioride, polyvinyl

15  acetate copolymer, polystyrene, or mixtures thereof.

4. The coextruded monofilament of claim 1, wherein the sheath
material is nylon 6, 10 or nylon 6, 12, and the core material is nylon 6,
nylon 6,6, nylon 6,10 or polybutylene terephthalate.

5. The coextruded monofilament of claim 1, wherein the cross-

20  sectional area of the core material comprises from about 10 to about 90% of
the cross-sectional area of the monofilament.

6. The coextruded monofilament of claim 1, wherein the
cross-sectional area of the core material comprises from about 25 to about
75% of the cross-sectional area of the filament.

25 7. The coextruded monofilament of claim 1, wherein the depth of
the pocket is from about 0.001 to about 0.250 inches from the end of the
monofilament.

8. The coextruded monofilament of claim 1, wherein the cross
sectional shape of the sheath is circular, triangular, square, pentagonal,

30 hexagonal, oval, lobate, triocular or tetraocular.

9. The coextruded monofilament of claim 1, wherein the cross
sectional shape of the sheath is circular, triangular, square, pentagonal,
hexagonal, oval, lobate, triocular or tetraocular.

10. The coextruded monofilament of claim 1 wherein the ends of the

35 coextruded monofilament are flagged.
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g(]:rr;?(? iore di d caté)s(:ngl\é\n Sller pocket to be formdégi?rhgguﬂmmlnmm"

were made as in Exanple 1 and wer e bundl ed together i*ntd
approximately two inch dianeter bundles. The 35 ends of the coextruded
nonof i | amenyolefidshe bundl e were abraded with the PCT/US96/16293
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PCT/ US96/ 16293 sanme stainless wire brush as used in Exanple 1,
except that the abrasion took place for about 15 m nutes. The center
sections of the coextruded nmonofi |l aments were indented as in Exanple

1 to forma pocket

denpnst r th t he coextruded
nonof i | aments of thwg&II rfy QHRdlE SOmppIsing a p B’aji Bﬁ'b sogrtidefl |4l es as wel | as

t oot hbr ushes. monofilaments of claim 1.  Toot hbr ushes havi ng coext ruded
monofilaments were NMege A brush comprising a handle associated with a head having a
least one tuft attached to the head, said tuft comprising a plurality of the
5 monofilament of claim 1.
13. A method for forming a pocket in the end of a coextruded
monofilament comprising the steps of providing a monofilament having a
core material of a first resin and a sheath material of a second resin, said
second resin being different from said first resin, and
10 abrading the core of the monofilament to form a pocket in the end
of the monofilament.
14. A method for forming a pocket in the end of a coextruded
monofilament comprising the steps of providing a monofilament having a
core material of a first resin and a sheath material of a second resin, said
15  second resin being different from said first resin, and
bringing the end of the monofilament in contact with a solvent
that dissolves the core material but not the sheath material to form a pocket
in the end of the monofilament.
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as in Exanple 1, but were treated chemcally rather than mechanically. The
LQ__ends—oi_Lhe_coexLLuded—ngnetkLanaan—eL—a—Leephbrush-me;e—e*pesed~to
met hyl ene chl oride for about 12 mnutes, which is a strong solvent for
Hytrel copol yester ether but is not a solvent for nylon 612. The cores of
t he ends of the coextruded nonofil anments were dissol ved tggéﬁégkgégkets
and the codXPPUUHEP nonofil anents were subj ected to nmechan Sion

for about 1-3 minutes to snooth the ends of the nonofil anents.

Phot ographs of the bristles are shown ingggure 6 and Figure 8.

Exampl e 6 A bundl e of coextruded nonofil anents was nade
as in 20 Exanple 4, and the ends of the nonofilanents were treated by
di ppi ng the ends into a shallow bath of nmethyl ene chloride for about
10 minutes to form pockets in the ends of the nonofilanments. The
ends of the nonofil aments were subjected to nechanical treatnent
wth the stainless steel brush of Exanple 1 to round the ends of the

nmonofil aments. These bristles are 2§) shown at a magnification of 158x in
Figure 9 and a magnification of 419x in Figure 10. By conparison of
the depth of the pocket it was esprmated that the’

pocket forned in this out 0.004 inches (ifj (0.1 mm deep.
30 Exanple 7 - Conparati A coext ruded

nonofi |l ament was made having a nylan 6, 12 sheath and a nylon 6, 12
core with the cross sectional area of both the sheath and the core
bei ng 50% of the crosj:;E(E 322 area of the | agent. The
nonofi |l anent was extr n ondi ti oned as |n ITIT[TB ZF

7

=

l

SOUNNNNNNANN ARSI S SIS

—
T
0,

'\\O\\NC\\ﬁC\\\QC\\\SC\\\C\\\C\\\O\\

1
a

ANRARRNNNNRNNNNNNN

FIG.1 FIG.3



WD 97/ 14830

PCT/ US96/ 16293 Exanpl-e—3—and—preecessed—+nt o brushes—The—ends of
t he nonofi | anent were abraded with a stainless steel brush as in
Exanpl e 3. No pocket was formed in the ends of the nonofil anents, and
t he ends had a nor mal rounded appearance such as is shown in Figure
3. WD 97/ 14830 3
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coextruded nonofil ament conpri sing:
2/4

18Ky 3138




a core material of a first resin, 5 a sheath material of a
secohd—tesin—sal-d—second . resih—be-rg————different from-sardH+st—
resin, and a pocket forned in the end of the nonofil ament.
2. The coextruded nonofilament of claim1l, wherein sheath mat eri al
s nylon 6; nylon 6,6; nylon 6,10; nylon 6,12; nylon 6,9; nylon 11; 10
nyl on 12; copolyners of nylon 6 and nylon 6,6; 10,10 nyl on; L Xt ures
t her eof , andgpﬁé“Q%Qe material is a copol yester ether. Pcﬂﬂgmﬁkﬁﬁ 3. The
coextruded nonofilanment of claim 1, wherein the sheath material is a
nyl on, a pol yester, a pol yurethane, pol y3ianylidene chloride, or

m xtures thereof, and the core material is a polyvinyl chloride, polyvinyl
15 acetate copol yner, polystyrene, or mxtures thereof

The coextruded nonofi | g mat eri al
s nylon 6, 10 or nylQg

nyl on 6,6, nylon 6,10 5. The
coextruded nonofil ane j onal area
of the core materi al t he
cross-sectional area ¢ ext ruded
nonofil anent of claim of the
core material conprisd

cross-sectional area ¢ ed

nonofil anment of claim from
about 0.001 to about i | ament

8. The coextruded nopng

sectional shape of the ent agonal
30 hexagonal, oval, 9. The

coextruded nonofil ane 4 onal shape
of the sheath is circ
oval, lobate, triocul4d

nmonofi |l anent of claim

FIG.8



35 coextruded nonofil anent are flagged.

PCT/ US96/ 16293 11. A bundle conprising a plurality of the
coextruded nonofil aments of claim1. 12. A brush
conprising a handl e associated with a head having a | east one tuft
attached to d, said tuft conprising a plurality of

nonof i | ament&%%’g% m 1. 13. A method for fomsg%,gﬂg%cket in
the end of a coextruded nonof il ament conprising the steps of

provi di ng a nonofil ament having a 4/gore material of a first resin and
a sheath material of a second resin, said second resin being
different fromsaid first resin, and 10 abradi ng the core of
the nonofilanment to f Glslieseas : i | ament .
14: A method for 1 or v e e

nonofi | ament conpri si ving a

core material of a fi resin,
said 15 second resi And

190




.. - . ¥p<
bringing the end of the nonofilament Tn
dissotves—the—core—+atert al
in the end of the nonofil anent.
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