| NTERDENTAL CLEANERS AND METHODS FOR MAKI NG SAME CROSS- REFERENCE TO RELATED
APPLI CATI ON [ 0001] This application clains the benefit of and priority to
U. S. Proweizoriali4®at ent Application No. 61/084,573 fil edCIisgo205192908, t he
entire contents of which are hereby incorporated by reference. BACKGROUND
[ 0002] The present invention relates generally to interdental cleaners and
nmet hods for nmaking interdental cleaners. [0003] Interdental cleaning is a
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[0003] Interdental cleaning is a principal element of oral hygiene. The spaces between teeth
allow plaque and other debris to collect which can harm the gums and teeth. Dental floss is often
used to eliminate such debris from the interdental spaces. Dental floss is often cumbersome to
use because it requires two hands for proper manipulation of the floss into and out of the
interdental spaces. Dental floss is also problematic for patients with certain types of dental
appliances (e.g., braces or dental bridges) because it may be difficult or impossible to manipulate
the floss into or around the appliance. The interdental cleaner alleviates these shortfalls because
it may be manipulated into interdental space otherwise unreachable by traditional flossing
methods using a single hand. Because interdental cleaners are generally single-use items, it is

beneficial to employ fast, efficient, and cost effective processes for their manufacture.
SUMMARY

[0004] In some aspects, the invention may provide a method for making interdental cleaners
that includes forming a slug by extruding material in a direction of extrusion, which includes
forming a first slug portion having a first cross-section and a second slug portion having a second
cross section that is different from the first cross-section. The extruded slug is also formed to
define a midplane that is substantially parallel to the direction of extrusion. The method also
includes stamping the slug in a direction of stamping that is substantially normal to the midplane
to produce a plurality of cleaner blanks. Each cleaner blank is formed to include a handle

portion and a shaft portion, and is formed to be oriented along the midplane with the shaft



formng a first slug portion having a first cross-section and a second sl ug
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[0006] In still other aspects, the invention may provide a method of making interdental
cleaners that includes forming a slug by extruding material in a direction of extrusion to form a
first slug portion having a first cross-section and a second slug portion adjacent the first slug
portion and having a second cross-section that is different from the first cross-section. The
method also includes stamping the slug substantially perpendicular to the direction of extrusion
to form a plurality of cleaner blanks. The stamping includes stamping the first slug portion to
form handle portions of the cleaner blanks, and stamping the second slug portion to form shaft
portions of the cleaner blanks. The method also includes attaching cleaning members to the shaft

portions.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Fig. 1 is a front view of a first embodiment of an interdental cleaner that includes an

exposed support structure.
[0008] Fig. 2 is a front section view of the interdental cleaner of Fig. 1.

[0009] Fig. 3 is a side view of the interdental cleaner of Fig. 1.
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portion and having a second cross-section that is different fromthe first
cross-section. The nmethod al so i ncludes stanping the slug substantially

per pendi cwbanim4d2Be direction of extrusion to form a plparaiseaog/osforel eaner
bl anks. The stanping includes stanping the first slug portion to form
handl e portions of the cleaner blanks, and stanping the second slug portion
to formshaft portions of the cleaner blanks. The nethod al so incl udes
attaching cl eaning nenbers to the shaft portions. BRI EF DESCRI PTI ON OF THE
DRAW NGS [0007] Fig. 1 is a front view of a first enbodi nent of an
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interdental cleaner of Fig 4. [0013] Fig. 7 is a plan view of a first

enbodifo@ry] of Fiexé ivdade MRyvesitRd intdr@htikicherd sttFeg dent al ¢l eaner bl anks are
stanped. [0014] Fig. 8 is a front view of an i nterdental cleaner blank

stanped fromthe extruded material of Fig. 7. [0015] Fig. 9 is a front view
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[0014] Fig. 8 is a front view of an interdental cleaner blank stamped from the extruded

material of Fig. 7.

[0015] Fig. 9 is a front view of a third embodiment of an interdental cleaner that is formed

from the interdental cleaner blank of Fig. 8.

[0016] Fig. 10 is an isometric view of a second embodiment of extruded material from which

interdental cleaner blanks are stamped.

[0017] Fig 11 is an isometric view of interdental cleaner blanks stamped from the extruded

material of Fig. 10.

[0018] Fig. 12 is an isometric view of a fourth embodiment of interdental cleaners formed
from the interdental cleaner blanks of Fig. 11, and including substantially frusto-conical cleaning

heads.

[0019] Fig. 13 is an isometric view of a fifth embodiment of interdental cleaners formed
from the interdental cleaner blanks of Fig. 11, and including substantially rectangular cleaning

heads.

[0020] Fig. 14 is an isometric view of a third embodiment of extruded material from which

interdental cleaner blanks are stamped.

[0021] Fig. 15 is an isometric view of interdental cleaner blanks stamped from the extruded

material of Fig. 14.
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[0016] Fig. 10 is an isonetric view of a second enbodi nent of extruded
material fromwhich interdental cleaner blanks are stanped. [0017] Fig 11
i s an i sowetnionivé2ew of i nterdental cleaner bl anks stanpet/dSe@iosive9
extruded material of Fig. 10. [0018] Fig. 12 is an isonetric view of a
fourth enbodi nent of interdental cleaners forned fromthe interdental

cl eaner blanks of Fig. 11, and including substantially frusto-conical

cl eaning heads. [0019] Fig. 13 is an isonetric view of a fifth enbodi nent
of interdental cleaners forned fromthe interdental cleaner blanks of Fig
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t aken - DETAI LED DESCRI PTION [0024] It is to be understood that the

invention is not limted in its application to the details of construction
and t REBALEARYPHSHRIPEIONhe components set forth in the fol | owi ng
description or enbodinents, or illustrated in the drawi ngs. The invention

s Carm(ﬁﬁ of 3¢ Rebe Eﬁ&?sqj)cma&gtsth@qgvention is not limited in its application to the details

of construction and the arrangements of the components set forth in the following description or
embodiments, or illustrated in the drawings. The invention is capable of other embodiments and
of being practiced or being carried out in various ways. Also, it is to be understood that the
phraseology and terminology used herein is for the purpose of description and should not be

regarded as limiting.

[0025] Figs. 1-3 illustrate a first embodiment of an interdental cleaner 10a. The interdental
cleaner 10a includes an elongated, substantially rigid central rod 12, which in the illustrated
construction is or includes a metallic (e.g., steel) wire. The rod 12 may be formed of, among
other things, one or more braided metallic wires, solid metallic wires and/or extruded polymers
or plastics, such as monofilament nylon. The interdental cleaner 10a includes cleaning member
14 positioned at a first end 16 of the central rod 12. The cleaning member 14 is generally formed
from a plastic material that is suitable for use in the mouth and that is sufficiently hard to provide
cleaning of interdental spaces, but sufficiently soft so as not to damage the gums of a user. For
example, in some constructions, the cleaning member 14 is formed of a thermoplastic elastomer,
although other materials may also be used. The cleaning member 14 is generally formed of a

material that is softer than the rod 12.

[0026] The cleaning member 14 is formed into a shape suitable for cleaning interdental
spaces. Such shapes may include, but are not limited to, conical, cylindrical, pyramidal,
rectangular or polygonal in nature. In the illustrated construction, the cleaning member 14 is
substantially conical in shape and includes a central, generally cylindrical body portion 18 that

receives and thereby overlies the first end 16 of the central rod 12. The cleaning member 14 also
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of being practiced or being carried out in various ways. Also, it is to be
under st ood that the phraseol ogy and term nol ogy used herein is for the
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1-3 illustrate a first enbodi nent of an interdental cleaner 10a. The
i nterdental cleaner 10a includes an el ongated, substantially rigid central
rod 12, which in the illustrated construction is or includes a netallic

(e.g., steel) wire. The rod 12 nay be fornmed of, anong other things, one or
nore braided netallic wires, solid netallic wires and/or extruded pol yners
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be applied to the first end 16 before the molding process to provide additional coupling between
the cleaning member 14 and the first end 16. Alternatively, the cleaning member 14 may be
molded individually and the first end 16 of the central rod 12 may subsequently be inserted into
the body portion 18. Such insertion may be manual or automated, and may also involve or
include the application of a suitable adhesive to one or both of the cleaning member 14 and the

central rod 12 to provide coupling adhesion therebetween.

[0028] The interdental cleaner 10a also includes a handle 26 coupled to a second end 28 of
the central rod 12. The handle 26 is generally formed from a plastic (e.g., polypropylene,
including glass-filled polypropylene, and/or nylon) having a hardness that is equal to or greater
than the plastic used to form the cleaning member 14. In the illustrated construction, the handle
26 is substantially flat and elongated to provide suitable surfaces for grasping by a user. The
handle 26 may also be formed into any other suitable shape (e.g., cylindrical) provided that the
handle 26 is appropriately sized so as to avoid interfering with a users access to the interdental

spaces while also providing for effective gripping and manipulation of the device.

[0029] Like the cleaning member 14, the handle 26 is generally coupled to the central rod 12
by overmolding and/or adhesion. For the overmolding operation, the second end 28 of the

central rod 12 is inserted into a mold cavity that defines the shape of the handle 26 (e.g., flat and
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overal | substantially conical shape. The substantially conical shape all ows
the cleaning nenber 14 to effectively clean interdental spaces of varying
si zes depEodeniolugen the extent to which a user insertsPCiasSetooaniong nenber
14 into the interdental space. [0027] In the illustrated construction, the
cl eaning nmenber 14 is coupled to the central rod 12 by over nol di ng and/ or
adhesi on. For an overnol ding operation, the first end 16 of the central rod
12 is positioned in a nold cavity that defines the desired shape (e.g.,

coni cal) of the cleaning nenber 14 ~The cleaning nenber material (e.g.
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extends to a location that is near but not directly adjacent to the cleaning member 18. In other
constructions the sheath 34 may extend from the handle 26 to the cleaning member 18 to
completely cover the central rod 12. The sheath 34 is generally integrally formed with the
handle 26, and, like the handle 26, may be coupled to the central rod 12 by overmolding and/or
adhesion, as discussed above. In other constructions, the sheath 34 and the handle 26 may be
formed separately and subsequently coupled to one another and to the central rod 12. It should

be appreciated that substantially any sequence of assembly may be utilized during the

manufacture of the handle 26, sheath 34, and the central rod 12.

[0031] Figs. 7-9 illustrate a first embodiment of an extrusion (Fig. 7) that is formed into a
third embodiment of an interdental cleaner 10c (Fig. 9). The interdental cleaner 10c is formed by
stamping cleaner blanks 38 from an extruded slug 42 of an extrudable material that may include,
for example, polypropylene (including glass-filled polypropylene) and/or nylon. The extruded
slug 42 includes a substantially uniform thickness. After stamping, the cleaner blanks 38 are
subsequently overmolded with or otherwise coupled to a cleaning member 44. As shown in Fig.
7, the cleaner blanks 38 are preferably stamped out of the slug 42 in a pattern devised to
minimize waste material. Preferably, waste material that remains after stamping of the cleaner

blanks 38 is recycled for subsequent extrusion and stamping into additional cleaner blanks 38.



spaces while also providing for effective gripping and mani pul ati on of the
devi ce. [0029] Like the cleaning nenber 14, the handle 26 is generally
coupl ed twotzhw/mesr8ral rod 12 by overnol di ng and/ or adhesirars200806197he
over nol di ng operation, the second end 28 of the central rod 12 is inserted
into a nold cavity that defines the shape of the handle 26 (e.g., flat
andel ongated). The nold cavity is then injected with the desired plastic
for the handle 26 and allowed to cool. Adhesives may al so be applied to
provi de extra coupling between the end 30 and the handle 26. Alternatively,
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asse oy, JRYs1BL60bf & ARG YOG K8 may include, for example, polypropylene (including
glass-filled polypropylene) and/or nylon. The slug 60 is extruded in the direction of the arrow N

to produce a midplane P and includes a plurality of sections 64 that extend across the width of
the slug 60 and that include similar cross-sectional geometry. The cross-sectional geometry of
each section 64 includes a relatively thicker central portion 66, and relatively reduced thickness

end portions 68. Each section 64 is ultimately formed into an individual interdental cleaner 10d.

[0034] In the illustrated construction, the slug 60 includes a substantially constant cross
section in the direction of extrusion N to simplify the extrusion process. As material is extruded,
the slugs 60 are cut to length in increments that substantially correspond to the length of the
finished interdental cleaner, although additional material may be included to facilitate handling

during trimming and/or other manufacturing processes not necessarily explained herein.

[0035] Fig. 11 illustrates the slug 60 after a stamping process. After being extruded and/or
cut to length, the slug 60 undergoes a stamping process which removes material from the slug 60
to form each section 64 into an individual cleaner blank 70. Each cleaner blank 70 includes a
handle portion 72 and a shaft portion 74. Formation of the shaft portion 74 may include forming
a tapered portion that reduces in cross section as it extends away from the handle portion 72.

Formation of the handle portions 72 may include the addition of grips and/or the tapering of
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manuf acture of the handl e 26, sheath 34, and the central rod 12. [0031]
Figs. 7-9 illustrate a first enbodi nent of an extrusion (Fig. 7) that is
formed i rwo 2a10tthis62d enbodi nent of an interdental cl eanePCIWS2¢0Bi0g979). The
interdental cleaner 10c is fornmed by stanping cleaner blanks 38 from an
extruded slug 42 of an extrudable material that may include, for exanple,
pol ypropyl ene (including glass-filled pol ypropyl ene) and/or nylon. The
extruded slug 42 includes a substantially uniformthickness. After

stanpi ng, the cleaner blanks 38 are subsequently overnol ded with or

ot her %g%n GQ 94 ﬁg g?tfelr &gt i th¢ éfﬁ%‘gﬁ'ﬂg é)fré %I% %nb@ agétl%tlcta*eppéﬁe (§t!hglan er

bl anks pre era y stanpe pat devised to
m ni mpbeslm{astteratmrtsetb itlad hanBtegfoeti @zl A2, mugamtbldaﬁte@rdldaiontdﬁatcorr@lany hgodbt er
stanpi ng of the cleaner blanks 38 is recycled for subsequent extrusion and

sta nt o, addi tj onal . cl eaner. ks 38. 0032 shomn n Fi 8 and
T et e N R e A TR G e g g ST e

50 ThethaAddRcBRMHahde H6iERd2sBaktin® Qlsk24at o20s| SUBS RN Rﬁl!rdlﬁfy ePESERR N
shape and size to the handle 26 and central rod 12 if the interdental

cl eandtbs 30aTlmelot BB and sheutebe 80 atrovantigired to adlowca plugality @§ intgrdgntalp¢leaners he

clean | anks .38 are d fromthe extruded s f t hods
Cuch a0 fo bR Reduf BHRAGES o Sk AR RO ba R il B SOk p

and/ Orquﬁ:ﬂtaa[n]d ﬁﬁg%ssebﬁ@ffbﬁ e ufdlaaﬂﬁrmt@kdbﬂm cBneronog Hyh@re@mﬁg\r@enhd){aam I8s. 38
are stanped and, if necessar fini shed, cleaning nenbers 44 are fornmed on

or coUpeets 68 mAd tabs $0are sprfecused shihas Hus eanpls aqcampligpdykitinyt dp@aging ghe
nb |
dosor 1 AGHE A ReANBaRE LT i 12, e BHIGCI O FEE LS (R 1 30 plsaliiEr o

10- 13 in tHeusducat ehiakieec embp@tibodh S@ithe olig aertiens 64isi on (Fig. 10) that is
formed into a fourth enbodi nent of an interdental cleaner 10d (Figs. 12 and

1 AT Bl Eh AR, o op S a5l 2 T e
above—descrlbed extrusion and stamping processes, cleaning members 82 are formed on or
coupled to at least the distal ends of the shaft portions 74 using cleaning member materials and
overmolding or adhesion operations similar to those described above with respect to the cleaning
members 10a, and 10b. The cleaning members 82 are generally formed of a material that is
softer than the material that forms the cleaner blanks. For example, the cleaning members may
be formed of a thermoplastic elastomer. The cleaning members 82 may be substantially conical
in shape (Fig. 12), substantially rectangular (Fig. 13), or substantially any other cross-sectional
shape. Although not specifically illustrated, the cleaning members 82 may also include various
arrangements of bristles, such as those discussed above with respect to the cleaning members
10a, and 10b. Similarly, the cleaning members 82 (and bristles, if any) may include a textured
surface that may or may not incorporate abrasives (e.g. pumice) to provide additional debris
removal capability for the cleaning members 82. It should also be appreciated that other or
additional manufacturing processes may also be employed to prepare the respective interdental
cleaners 10c for commercial use. Possible flash and/or other remnants of the manufacturing

process may be removed by tumbling, chemical cleaning, buffing, or other processes.

[0038] Figs. 14-17 illustrate a third embodiment of an extrusion (Fig. 14) that is formed into

a fifth embodiment of an interdental cleaner 10e (Figs. 16 and 17). Fig. 14 illustrates an
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gl ass-filled pol ypropyl ene) and/or nylon. The slug 60 is extruded in the
direction of the arrow N to produce a mdplane P and includes a plurality
of secti owe 260/t1e@8 extend across the width of the sl ugP6U/usea@ber9 i ncl ude
simlar cross-sectional geonetry. The cross-sectional geonetry of each
section 64 includes a relatively thicker central portion 66, and relatively
reduced thickness end portions 68. Each section 64 is ultimately forned
into an individual interdental cleaner 10d. [0034] In the illustrated
construction, the slug 60 includes a substantially constant cross section

in th%xﬁ":&e%cstl g,{eaa%x%){@%g? lﬁ}b gdggc@nrm* axftaasmep t%eﬁué ia%dgfaﬂg@smé%as

material Is e : are cut to length in intrenents that
subst aint slakl 60 oﬁﬂgslrﬁbnde;ttmdbdhe'nIaedgd&dmmfthhthe fubrastirdly parhidel dertlh ahe shafaner,

al t hough. addi ti terial be incl ude facilitate handling during
tri nmiPREORA f‘c?if (AR GIRIFr SR eﬁﬁerbrlg%ég%ggg g%ﬂs Fdvded ay the ?Hs%mnﬁ” g‘é’d

her ei Rq s[RAARIG peﬁ’penklc]dldrlt& HRthaf §Srtio€ 78 loH theGBsiAahihteRd it A RLAGs RDOTESS -
After being extruded and/or cut to length, the slug 60 undergoes a st anpi ng

pr ocesgeasah discusegroirethentelewi alhef shzgrSS hl@:hsdeagt 6t pertibn Ot hesnly s etisiaohalgg

t di vi du Each | ud
hanar SRl e HiBlanuGE Rk Qs kiRl £ RRT P%‘%OB?’Bthﬁél“énﬁ;“rrE“S%F??%n 74

may i gdtugRrd @Wad8 dRtdl 3RE bE theROESNAQIdIEiIRY2 FREUCE Dokl BE F8S ppeedn T Bige | t
extends away fromthe handl e portion 72. Formation of the handle portions

72 maypeqoned|pgeon Sl‘f?eala@dﬁmeéra figpt Igmr i Proareirng surfaces & dpnlygngfod dhe girRcesdes so
as t°19§1§£\%§)|u§‘#a%t {uﬂrﬁ&o {r}%( %Iﬁ glaﬁ&% nc?@&fi\%gee ARShdG ﬁﬁé gneﬁﬁﬁgﬁeab

Qt her poss| I 'ons £1ons I'nc

addi t iAthoagh aadhmfpwlulst@gai fist phi0 GB&]nvbfglﬁ digurfabésuslt i aﬁl@arﬁﬁﬂﬁ pradait, bedlor t he
stanplnglprocess al.so renmoves material from between adj acent handl e

por t i O/E ofzhe gorysrgineswfageRrY Ao Re sriyed 2iongal Oaaﬁpmoam % gt onnect i ng

tabs 80. The slot 78 and the tabs 80 are configured to allow a plurality of
i nter dgoorl CheaR&FinPs. (9 tp@slﬁg%lsqg%ﬁaéd handh&ginSoracest BaliBe (@Rt bpuous

strip, while providing for the rélativel
the slug 60, to thereby form cleaner blanks 93 that each include a handle portion 94 formed from

the first portion 90, and a shaft portion 96 formed from the second portion 92. The stamping
process employed for the slug 88 may be similar to that discussed above with respect to the slug
60, and may similarly provide slots 78 and tabs 80 that allow individual interdental cleaners 10e
to be snapped off of a continuous strip of interdental cleaners 10e without otherwise damaging
the interdental cleaners 10e and without the use of a cutting device. As illustrated, the shaft
portion 96 of each cleaner blank 93 tapers from a wide end 97 adjacent the first portion 90 to a
narrow, distal end 99 opposite the wide end 97. The taper of each shaft portion 96 is defined by
a second pair of converging surfaces 95 that face away from one another and that, like the
converging surfaces 96, converge toward one another from the wide end 97 to the narrow distal
end 99. Although a majority of each of the illustrated second pair of converging surfaces 95 is
substantially planar, one or both of the converging surfaces 95 may also be curved along all or a

portion of its length.

[0040] As illustrated in Fig. 16, after the cleaner blanks 93 have been formed by the
extruding and stamping operations, cleaning members 100 are formed on or coupled to the shaft
portions 96, generally on or adjacent to the distal ends 99, using cleaning member materials and

overmolding or adhesion operations similar to those described above, thereby forming

9.



qui ck and sinple separation of individual interdental cleaners 1Qd by
breaking of the tabs 80. The slots 78 and tabs 80 are configured so that

t hi s can we 2amoosgBi shed wi t hout damagi ng t he i ndi vi dualPCElusasnes1919d and
with the use of a cutting device. For exanple, the tabs 80 are forned in

t he reduced-thickness end portions 68 of the slug sections 64. [0037] Figs.
12 and 13 illustrate strips of conpleted interdental brushes 10d. After the
above-descri bed extrusi on and stanpi ng processes, cleaning nenbers 82 are
formed on or coupled to at |east the distal ends of the shaft portions 74
usi ng i ¢l RN Gl Ede. ! tg&hg afsoid, %Y&HIEH ﬁl'a{‘gac‘ﬂr EEH@ hﬁ’ﬂct‘aﬁﬁé%éﬂ?&ﬁ
simlar to those descri ove Wit respect to th an|ng ers 10a,
and 1Qaterfdte chireanrings r’rﬂmipesr 9n82bmtle gafignakibys bﬁnhmdaxmcﬁusaclaaﬁ@ ingdmUelat i s
softer_.than. the nater t he cl eane For exa t he

cl eanl%uwﬁﬂﬁg?‘éﬂ ‘PP&% dg?rnglet%%n%p@ﬁ@ e @Ba‘)sft%%?rterd?‘?fgp EFUSH ng
menberg.82 may be substantlally conical in shape (Fig. 12), substantially
rectangul ar (Fig. 13), or substantially any other cross-sectional shape.
Althou&b not specifically illustrated, the cleaning nenbers 82 may al so

i ncl ud@04ldr i olnsthaerbadiermanpE Figh. bt ﬂ%,tbeé@lseélanzﬂeha&smh@sse%oﬁrs@aésﬁdlémﬂe
I e P S S N

or maywittoiwd Eﬁm SO¢ ol Erg@tyr ﬁﬁrfa\t@SS(e(gé Qle fRUHLEI EchvBrdvd cafredbt lf@mdd lﬁgebr i's
removal capability for the cleaning nenbers 82. It should al so be
appr e CraREeN.t W4t th@tsﬁ%qndol?aﬂaﬂfj FRIVERENS Famiseademradnky plapwetyeslhinpllaws ghoe

enpl Oél‘?s‘?alteg]ldpéﬁ%ﬁ“d% gﬁ@%ﬁ&@ﬁ% Vihd ﬂ%?rﬂ%eﬁi;s?a'l efill ANG the 1QG1fifD gg iGOYERLL! al

use. Possi remmants of the manufacturing” process nmay
be reninsed e (FLg*rb b) tmgmclube mincat skdrpBrdefiged pointddngd refatiod kethe joli sod eagde st
0038 i1 ust third odi nent . o n extrusign (Fig
£ hat }]%e ngqr iﬁaﬂers 1'60 ?6(? Wahlch generally taperqr?a sing{e c%rectlon (e.g., the d(lrectlon 4)
of stamping).
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a fifth enbodi mrent of an interdental cleaner 1Ce (Figs. 16 and 17). Fig. 14
illustrates anextruded slug 88 that is extruded in a direction of extrusion
F to defiwe aiomidgBane P. Whereas the slug 60 of Fig. 1@cCrasSecoonscded in a
direction that is substantially parallel with the shaft portions 74 of the
resultant interdental cleaners 10d, the slug 88 is extruded in the
direction F that is substantially perpendicular to the shaft portions 74 of
the resultant interdental cleaners 1Ce, for reasons discussed further

bel ow. The slug 88 includes a first portion 90 having a substantially

uni forffaggg-, rectangul ar, constant cross section, and a second portion 92
havi ng a cross section that tapers toward a distal end of the second
portion 92 that is opposite the first portion 90. The second portion 92

al so defines a fjrst ir of convergihg surfaces only one of the
surfaces 911 is‘%H@%ﬁg%ﬂ“ﬁ@ﬁpgfﬁ?dFﬁ%kgWﬁEg’Eﬁévﬁﬁﬂiﬂ§ﬁmg%gﬁother and _
conver ge 1 Qy&fife bReioB Rl R FmadHi iINAUBAGN o Ofx thuldfonl ink:lﬁﬁirfg%?rﬁin%' o filst pal r
of converging surfaces 9 1 is substantially planar, one or both of the

conversbyigneprgon firedwkingrafirstl gossbectur veta abamg g portioa ipdrdingn ssford sross

| ength. [00 shown_.in Fig. 15 he sl 8 Is.subjected to.a st i ng
b ogeateeR TNt ORIT Y cfassetiy €6 S FroRadieinty hitrgane i Siahial o3

t hat @mcj@gh@d@uﬁoh@ﬂgkﬁuﬁgmtion 94 for ned fron1the first porpion 90, and
a shaft portion 96 fornmed fromthe second portion 92. The staaglng process

enpl oyed f Grampiee gleudps® naijedsien $if siamping Bat ivasubgipfially Swamalbiowvae widpiane
Lm i . t hat
et phauLbeathithy 9P AASIRK, SLI JaLly OGS 2hsrap B A5 i L

st ri p poftidnnta@d deidntdd alodgnde Smidpanal $uab Uthato tee KifS §o AR Jxitghdt Aitbstantially
interdental cleaners 10e and without the use of a cutting device. As
i || ustPepeadiculanto bpdirectipgraf estiua®idhdeach cl eaner bl ank 93 tapers from a

wi de end QLﬁgghﬁggg%ghggnk't§}ugg&ﬁg téaﬁhﬁ a narrow, distal end 99

opposite the w The taper o ch shaft portion 96 is defined by
a second pair of converging surfaces 95 that face away from one another and
that, Iike 2t. he The method of claim 1, wherein forming the first slug portion includes forming

the first slug portion such that the first cross-section is substantially rectangular.

3. The method of claim 1, wherein forming the second slug portion includes forming
the second slug portion such that the second cross-section includes a first end adjacent the first
slug portion and a second end opposite the first end, and wherein the second cross-section tapers

from the first end to the second end.

4. The method of claim 1, wherein forming the slug further includes forming the

slug out of at least one of polypropylene and nylon.

5. The method of claim 1, wherein forming a slug includes forming a slug of a first
material, and attaching a cleaning member includes attaching a cleaning member formed of a
second material that is softer than the first material, and wherein the second material is
sufficiently hard to provide cleaning of interdental spaces, but sufficiently soft so as not to

damage a user’s gums.
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convergi ng surfaces 96, converge toward one another fromthe wde end 97 to
the narrow distal end 99. Although a majority of each of the illustrated
second pawo 20fo/aesrser gi ng surfaces 95 is substantially pCanseoos®7or bot h
of the converging surfaces 95 may al so be curved along all or a portion of
its length. [0040] As illustrated in Fig. 16, after the cleaner blanks 93
have been fornmed by the extrudi ng and stanpi ng operations, cleaning nenbers
100 are forned on or coupled to the shaft portions 96, generally on or

adj acent to the distal ends 99, using cleaning nenber materials and

overnol di ng or aghesLMpy Qﬂ’e& td QN§nat 'aﬁflchfuﬁ’gnkﬁﬁ%ﬁ Clﬁérﬁgér?%ﬁrtﬁ‘é} MErude

t hereby form nginterdental eaners 1 ou % | so be appreC|ated;tha
each @f\feﬂrﬂrtﬂdmgrthémnmwstm@lamtﬂmdscanm erinbks clearandéat aspdrisy of kkagle shafand
bristle conflguratlons of the various cleaning nenbers di scussed above may
al so BPE™% | jzed for the cleaning nmenbers 100 of the interdental cleaners
1Ce. [0041] In the enbodi ment of Figs. 14-17, because the shaft portions 96
are not parallel with either the direction of extrusion or the direction of
stanpi ng, the shaft portions 96 nay be formed with two pairs of converging
surfaces (e.g., the first pair of converging surfaces 9 1 fornmed by
extrusion, and the second pair of converging surfaces fornmed by stanping).
This allows the distal end 99 of the cleaner blank 93, and thus the distal
end 98 of the resulting interdental cleaner 1Ce (Fig. 16) to include a nore
shar pl y-defined pointed end relative to the distal ends of the interdental
cl eaners 10c or 1Gd, which generally taper in a single direction (e.g., the
direction of stanping).CLAIMS 1. A nethod for making interdental cleaners,
the nethod conprising: formng a slug by extruding material in a direction
of extrusion, including formng a first
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slug portion including a first cross-section and a second slug portion

i ncluding a second cross section different fromthe first cross-section,

t he extrwleaorlugs2defi ni ng a m dpl ane substantial ly par ClraiS2409/051929
direction of extrusion; stanping the slug in a direction of stanping that
is substantially normal to the mdplane to produce a plurality of cleaner
bl anks, each cl eaner bl ank including a handle portion and a shaft portion,
and oriented along the m dplane such that the shaft portions extend
substantially perpendicular to the direction of extrusion; and attaching a

cl eani ng meitber A 0BRGN R 1H£%He}n@a”cle§ erd Nfe iRt %8@?191@191&1 m1, wherein

formng the first slug port| I nc ornlng t ug portion such
t hat the fifosting nche- bge@ﬁmdmgl matstiflsih arditeatibry of @gtuaroguinahuding. folthmgraefidiod of
claim i

wherein form t he second s|u ortion |nclud formn
secondﬁlﬁ Rﬂjtl%ﬂl%‘%h@?rﬂ% 63%5% %8%5'%%0%%‘&“13?\% sUUS BRYIPBANG H@P&d‘esfcgf“{“?%% end
adj acepttidhhBrtblehfirof $e RO &rbQlseafith, ahs SR ARNY @Hll?cﬁﬁéﬁeeaﬂdhﬁe skdold s%fgj
and wherein the second cross-section tapers fromthe first end to the

s econgogina. dedininprefinyepdioef whvelzmgrutfacamtbatednveigy mwragd thkemidplage:f ur t her

5" The et RBIRTE Baiie 200 JikieD (el e lpea el Rt Bac Bty 0 4%k Cg o

a firslanmat@ch dleanasla@t (rREIIIK0a Rakdl€ POHRG FRARE Froh e UlESs1a, %E}@ﬁf@)‘n%daa
cl eani ng nember formed of a second material that is softer than the first

mat er ishift parpnvieaned frophhesweond slvatrortieq, sfanpng thecslagtingfudiag domyngeadh de
cl ea”'sﬂé?ftﬁsrtlgﬁ‘to‘f_ﬁl@ﬁf&%'se%%%%ﬁof%Hﬁvééﬁm%s&ﬂfaec%E' soft so as not to dammge a

user rern achlng cl eani ng nmenbers
further i nakteheSe cleaning members to a portion of the shaft portion.

8. The method of claim 7, wherein stamping the slug to form a plurality of cleaner
blanks further includes forming the shaft portions to extend substantially perpendicular to the

direction of extrusion.

9. The method of claim 7, wherein forming the first slug portion includes forming

the first slug portion such that the first cross-section is substantially rectangular.

10. The method of claim 7, wherein the second cross-section includes a first end
adjacent the first slug portion and a second end opposite the first end, and wherein the second
cross-section is at least partially defined by the first pair of converging surfaces and tapers from

the first end to the second end.

11. The method of claim 7, wherein extruding the slug includes extruding the slug out

of at least one of polypropylene and nylon.
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over nol di ng t hernopl astic el astoner cleaning nenbers over at |east a
portion of each shaft portion.7. A nethod of meking interdental cleaners,

t he net howlocompniedng: form ng a slug by extrudi ng mat ePcCaluseevasiry ecti on
of extrusion, including formng a first slug portion including a first
cross-section and a second slug portion including a second-cross section
different fromthe first cross-section, the slug defining a m dplane and
the second slug portion defining a first pair of convergi ng surfaces that
converge toward the m dpl ane; stanping the slug substantially normal to the
m dpl ane t g»f or t Ly .

i ncl udi ng gzhangpgr%%y%?%%&'%gzbﬁh roﬁ??ﬂggg#ﬁg ﬁ% USQ%%??@%%Qgﬁg%gjgﬁ%ft
porti omtéoal e hrtaritghelesi@ag miersbarg ipdudds ontackingmp¢aningt menbetsgfarmed wdiang

formi ng egch shaft portian to include a second pair of converging surfaces;
and ats?%oeﬁi mgteep élFﬂan‘é ?Pg‘i%éﬁ%n trt]lEF g“ﬁo’?‘taf%‘ﬁl’ oAnd: waeeHy the ﬁ%“r‘)ﬂlgo‘ﬁlgw@?‘f the
et hody Bfcicd 9rd to WIEViBE R1AhRATPONGtdrichfl YRcdsO bhPsimRieRh Y rsdkd {oy aOhottganer
bl anks furthér includes form ng the shaft portions to extend substantially
per perdimegd apsars guies. di recti on of extrusion. 9. The nethod of claim7,
wherein formng the first slug portion includes formng the first slug
portion such that the first cross-section is substantially rectangul ar. 10.
The method 19f clm@keMnfothothesteichither, S@heRsh Ci@SEmSeCldafingl Medmtes Achidest
end adjacent the first slug portion and a second end opposite the first
end, @vamiidingi themmplaste ohbtaneseleairg ingnkess quen aalpastparporan of dest shdd by
t he fi%ﬁ&)pair of converging surfaces and tapers fromthe first end to the
second’end. 11. The nethod of claim?7, wherein extruding the slug includes
extrudi ng the slug out
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of at |east one of polypropylene and nylon.12. The nmethod of claim?7,
wherein formng a slug includes formng a slug of a first material, and

at t achi ngwolesmiim@3nenbers i ncl udes attachi ng cl eani ng merhse@9fosned of a
second material that is softer than the first material, and wherein the
second material is sufficiently hard to provide cleaning of interdental
spaces, but sufficiently soft so as not to damage a user's guns. 13. The
met hod of claim 7, wherein attaching cleaning nenbers includes overnol di ng
t hernopl astic el astoner cl eaning nenbers over at |east a portion of the
shaf t_por t1,n. 14 nfBufS8!deGthiclo ifRIAG LRLAASA AbaicheBRBHSingd e MeL hod
conprising: formng a slug extruding material 1n a I'Tection of

extrusi on tfornfiog m slufibysextaldigy partdriabin hadiraegioa dfiaxsitusion assfosact fion shpd a
second s|ug portign adjacent thg first slug portion an E@vi a secon

cr oss-POEIAN Y1 ¢ FEY éféss‘ﬁ?%lﬁptaﬁ ajerd P%g%‘g%é‘fiiaﬁﬁf}“ ¢ ARpDiSHE RAROLH
subst fh'a"vi'ng|a:cs¥cc91%ro98s@%€ﬁﬂn3cﬁfféféni HEmIhd Bt £@Bs-QctigXt rusion to forma

plurality of cleaner blanks, including stanping the first slug portion to
f or m hand| stapging ¢nsslog wheantiadlyngarpdidanta ande sdicasppm @t taxgusien sadosh iy

portion to faormshaft portiops of the cleaner blanks; and attachin

o1 caniPhy2ii il araneSoE Gelding Srpmpyiesthe TE e potoR o T Bandie P aonsuptr e n
form nge alegedDlArke land SanhhFtRscRofd YligPorforf td BrmMaHa@f pHionsasidhatdambi ng

cl eani ng menbers includes attaching cleaning nenbers forned of a second

mat er ibdanksiva i s softer than the first material, and wherein the second

terial i f11 Gl i de. [ f interdental ,
put -surf1 crihiigd S5 helBer b b R Rl TP g, o SPACeS

15. The method of claim 14, wherein forming a slug includes forming a slug of a first
material, and attaching cleaning members includes attaching cleaning members formed of a
second material that is softer than the first material, and wherein the second material is
sufficiently hard to provide cleaning of interdental spaces, but sufficiently soft so as not to

damage a user’s gums.

16. The method of claim 14, wherein the first cross-section is substantially
rectangular.
17. The method of claim 14, wherein the second cross section includes a first end

adjacent the first slug portion and a second end opposite the first end, and wherein the second

slug portion defines a first pair of converging surfaces that converge towards the second end.
18. The method of claim 17, wherein each shaft portion includes the first pair of
converging surfaces and wherein stamping the slug forms at least one additional pair of

converging surfaces that converge toward the second end.

19. The method of claim 14, wherein extruding the slug includes extruding the slug

out of at least one of polypropylene and nylon.
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16. The nmethod of claim 14, wherein the first cross-section is
substantially rectangular. 17. The nethod of claim 14, wherein the second
Cross secwpanioed2ades a first end adjacent the first slpag/yseemiosry7and a
second end opposite the first end, and wherein the second slug portion
defines a first pair of converging surfaces that converge towards the
second end. 18. The nethod of claim 17, wherein each shaft portion includes
the first pair of converging surfaces and wherein stanping the slug forns
at | east one additional pair of conver ging surfaces that converge toward

t he second ,gnd h f ugj, e

i ncl udes ext rule#g t%dnﬁ% g%%rﬁo 1fggf:lalfs}t a%g%gﬁ &]iﬁ}nr&r é]?%éﬁg lzrilr%]éﬂgs

nyl on.ozérmoltiag ntaeinosplotic (ﬁlanmérklewm% ehamlsrd acki mtgleaktearpoﬂgmmﬁhlm shaft

i ncl udes. overnol di ng thernopl astic el astonmer cl eaning nenbers over at |east
a por PPBIPISf the shaft portions.
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