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REI NFORCEMENT This application is a continuation-in-part of U S. Patent 5
Appl i cat ivomoBessikal No. 09/ 224,961, filed January 4, 1999 porusewisbised

"Li ngual Toot hbrush And Met hod of Fabricating Sane."” FlIELD OF THE | NVENTI ON
The invention relates generally to toothbrushes, and, nore particularly,
to a toot hbrush which provides effective renoval of 10 plaque and foreign
matter fromthe lingual, or tongue, side of ltthe teeth and from between
teeth. BACKGROUND OF THE | NVENTI ON Toot hbrushes of varying shapes and si zes
are known for cleaning teeth and dental prosthesis. Typically, a

toot hbrush 15 includes a rectangul ar or oval head, a handle, and a neck
connecting the handle to the head. The head includes an array of bristles
that are ultimately responsi ble for renoving plaque and foreign matter
fromthe teeth during brushing. The head (less the bristles), neck, WO

02/ 45547 PCT/ US01/ 25938 -2 and handle are typically forned as a unitary
device through a nolding process. Mst often, the head connects to the
neck and the neck

TOOTHBRUSH WITH LONGITUDINAL BRISTLE
REINFORCEMENT
This application is a continuation-in-part of U.S. Patent
5 Application Serial No. 09/224,961, filed January 4, 1999 and entitled
"Lingual Toothbrush And Method of Fabricating Same."
FIELD OF THE INVENTION
The invention relates generally to toothbrushes, and, more
particularly, to a toothbrush which provides effective removal of
10 plaque and foreign matter from the lingual, or tongue, side of the
teeth and from between teeth.
BACKGROUND OF THE INVENTION
Toothbrushes of varying shapes and sizes are known for
cleaning teeth and dental prosthesis. Typically, a toothbrush
15 includes a rectangular or oval head, a handle, and a neck connecting
the handle to the head. The head includes an arra& of bristles that
are ultimately responsible for removing plaque and foreign matter

from the teeth during brushing. The head (less the bristles), neck,



connects to the handle such that the resulting head, neck, and handle 5
conbination are in a relatively straight line along their |ongitudinal
axes. Howe®er/45sun sone ot her enbodi ments, such as those i PCDUBOIZASEIE N

U S. Design Patent Nos. 44,997; 47,669; 73,245; 77,115; 175,894; 259,977,
and 282,603, the neck and head are oriented perpendicular to each other in
the shape of a "T." The handle is typically_straight, 10 relatively |ong
and rigid, but in some toothbrush designs f®e handl e includes bends or
angl es either to make the handle nore confortable for a user to hold

and/ or to i nproveanhehamtehbrastypicdly doabedi &y a cunidarsesdevicer dhrougleazh
surfaces of the teeth. Toot hbrushes of the types descri bed above are
effective for 15n6]@aABIpREcRSt areas of the teeth or dental prosthesis,
but they also have specific |imtations. These limtations stemmainly

fromthe fact that bry e by .{hej r_nat ur cl.ea ef fectivel y when
they extend substanti % Og‘éerlbeﬁ%? giﬁ?%(? (fogmt%ﬁiés s)cgrglééggg%céﬁ r?él‘aglté ng‘é?k
G ven the positioning and_notion constraints that are present when using

20 devi ces havi ngeom@sats o the hamdlersughdhisd ke agswiting heahanasknpnadwnstle t he

human nmout h, a user cannot readily position the bristles of prior art
t oot hbrushes $o tdvatbimakiomehteyirebf etitivelycdteaighndimanldig tledr laegitudived al |
areas of the teeth, dental work and guns, especially those WO 02/ 45547

T SO 22090 A vkl 1 sl AR
desi gns in U.S. Design Patent Nos. 44,997; 47,669; 73,245; 77,115; 175,894;
259,977; and 282,603, the neck and head are oriented perpendicular
to each other in the shape of a "T." The handle is typically straight,
10 relatively long and rigid, but in some toothbrush designs the handle
includes bends or angles either to make the handle more comfortable
for a user to hold and/or to improve the toothbrush user's ability to
access hard-to-reach surfaces of the teeth.
Toothbrushes of the types described above are effective for
15 cleaning most areas of the teeth or dental prosthesis, but they also
have specific limitations. These limitations stem mainly from the fact
that bristles, by their nature, clean most effectively when they extend
substantially perpendicular to the surface being cleaned. Given the
positioning and motion constraints that are present when using
20  devices having long, straight, rigid handles within the confines of the
human mouth, a user cannot readily position the bristles of prior art

toothbrushes so that maximally effective cleaning can be realized

over all areas of the teeth, dental work and gums, especially those



directed toward inproving the maneuverability of toothbrush heads, such as
maki ng the head smaller, angling the brush handl e and/or 5 the head,

provi di ngv@ot/ksxi bl e joint in the handl e or arrangi ng briBCT/@sor/a3b38varyi ng
|l engths to formtufts having special contours intended to inprove their
penetration of irregularly shaped structures. Sone exanples of these

i nprovenents are described in U S. Patent Nos. 4,463,470; 4,800, 608;

5,613, 262; and 5,628,082. 10 However, inprogénents of the type noted above
are not entirely sufficient to effectively enable cleaning of all areas of
the teeth, partiaraharthyttdrosen aheabngual e tdmpgealsidd df the tdetht eFhbsend
bet ween teeth. For exanple, typical prior art toothbrushes include an

array of bristl e%i@ﬁ@{ighg@s hheabkba o%ﬁﬁq&é b @tsﬂafgq%sﬂf Bgmaéﬂﬂlsléesigns

termnating with brist ips which all lie in sanme place. In
contrast, the lingual side of .the teethh defines a .convex curvature. This
convex curvature ‘éecﬁ%(ftt?‘gar MAPEBY Bl tife B W VER ’ﬁft%ﬁ)f‘,to qh\f)rgﬁlgg}qag]si
portion of the nmouth. Therefore, due_to such geonetric_ inconpatibility,
t oot hbr ush heads ssighrar megiinst theehgad |ssamllen, |anglingushe doush dwrstle ernidder
tooth surfaces regardl ess of the configuration of the neck and head

portions of the tipetHadyphoviiih@ddid«ibR, joidteinSiHedhshdle et Afr@ncidle bHSEIBECKS
of nost toothbrushes nmakes naneuvering the toothbrush head difficult on

Che o (1o e S o LR AR TR

brush away improve their penetration of irregularly shaped structures. Some
examples of these improvements are described in U.S. Patent Nos.
4,463,470; 4,800,608; 5,613,262; and 5,628,082.

10 However, improvements of the type noted above are not
entirely sufficient to effectively enable cleaning of all areas of the
teeth, particularly those areas on the lingual side of the teeth and
between teeth. For example, typical prior art toothbrushes include
an array of bristles extending from the head of the toothbrush and

15 terminating with bristle tips which all lie in the same place. In
contrast, the lingual side of the teeth defines a convex curvature.
This convex curvature is particularly pronounced at the front, or
anterior, portion of the mouth. Therefore, due to such geometric
incompatibility, toothbrush heads cannot effectively clean all lingual

20  side anterior tooth surfaces regardless of the configuration of the neck
and head portions of the toothbrush. In addition, the straight nature

of the necks of most toothbrushes makes maneuvering the toothbrush

head difficult on the back (i.e., lingual) side of the teeth because the



from proper contact with the |ingual surface of the teeth. To overcone the
shortcom ngs of prior art toothbrush configurations, toothbrush users tend
to engagavohm4isui stles with 5 additional force on the |ipgnakoigseisaces of
the teeth in an attenpt to nore effectively clean the lingual tooth
surfaces. However, brushing nore forcefully does not necessarily result in
cleaner teeth. Bristles clean nost effectively when their tips engage the
surface being cleaned using a force wthi nda particul ar range dependi ng on
the 10 stiffness of the bristles. If the force is not great enough, the
bristle tips w Idechobuepgageotthe seathackefleeting echrnad off the dubhbh cieay
pressure to do an effective a job of cleaning. On the other hand, if the

force is too gr&aém grioBePtostdceSvivh bhe ARRAaPEuihaL bLTheSReAR. 1 O €ngage the
surface being cleaned with their sides rather than their tips, also

resulting in 15 lessthan optinal, .cleaning. Additionally, dependi n the
angl e of engagenent bélﬁ%\eg‘ﬁe ‘PHE bﬁestgié%rr%g%nfg‘?e ?ﬁe?]ﬂ?ya Let ﬁ‘é%?lﬂ'%‘
applied, flattening of sone bristles may result in flattening of other
bristles due to tcRBOgHBiieRS,ytoathbensh tusers rtend| ta emgaghethe dirititass wibkkead.

For exanpl e, when one 20 brushes the lingual side of his or her posterior,

or back teethd hendditioshbfdry@iotaiHeyliagghesutfieed OOEHPEASR inNa@mtedrhfimeé to
avoid the anterior teeth and al nost iInvariably engages the |ingual tooth

surfaces first Wﬁ%g%@eétﬁ\%iy%ﬁeérp End ﬁiin%tula?%oc?ch §ﬂ‘factersp nHo%@e?,f bM?s%lXP
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more forcefully does not necessarily result in cleaner teeth. Bristles
clean most effectively when their tips engage the surface being
cleaned using a force within a particular range depending on the
10  stiffness of the bristles. If the force is not great enough, the bristle
tips will not engage the surface being cleaned with sufficient pressure
to do an effective a job of cleaning. On the other hand, if the force is
too great, the bristles will bend or flatten so as to engage the sui‘face
being cleaned with their sides rather than their tips, also resulting in
15 less than optimal cleaning.

Additionally, depending on the angle of engagement between
the bristles and the teeth, and the force applied, flattening of some
bristles may result in flattening of other bristles due to the proximity
of all the bristles on the toothbrush head. For example, when one

20  brushes the lingual side of his or her posterior, or back teeth, he or
she typically angles the toothbrush in an attempt to avoid the
anterior teeth and almost invariably engages the lingual tooth

surfaces first with the tips of the bristles at the front end of the



t oot hbrush head opposite the handle. As the force applied to the bristles
is increased, the front bristles bend in a longitudinal direction toward

t he rear vob 02/k3841 oot hbrush head contacti ng nei ghboring brPCRUB@#R5938d
causing the neighboring bristles to |ikewi se bend 5 rearwardly. This dom no
effect continues, affecting all the bristles in such a manner that the
bristles engage tooth surfaces on their sides instead of at their tips.
Such si de engagenent repeats as the person” “rfoves the toothbrush head
back-and-forth in his or her nouth. As noted above, engaging the tooth
surfaces with thdosthlesisbf head dpposite eéhe handksulAs tha foess apphndoft ithal

cl eaning. The above limtations of prior art toothbrushes also extend to

cl eani ng bet ween Kyealdb isBhicsddsed, fleABnPBHYBRE beRAliA A RSHeiRldiRSE dEbdon When
their tips project between the teeth. However, due to the flat shape of

many toot hbrush heads ,and the ge try of ;the, toot hbrush 15 neck,, cl eani ng
bet ween t eet h, pgcpﬁaff}l gﬂ? yrﬁ‘arror?? Pﬁi@e Itpﬂf&i})glusbi g@aaf c?%@c%ltngetqg}ghlgormg
difficult. Conse(wrent |y, toothbrush users typically apply excessive force
to the bristles iWidlesatanhpeatsingothe mﬁ@hi/)pmgofbrmges bBoi dikesgse nbend he
spaces between the teeth. Application of excessive force typically results

in the tips ob theabwhsdlyesTHefd@aidoeffasayntineims20ffodens wllf @rebiisilended to
be cl eaned and | ess efficient cleaning occurs. WD 02/ 45547 PCT/ US01/ 25938
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i nvention to provi

instead of at their tips. Such side engagement repeats as the person

moves the toothbrush head back-and-forth in his or her mouth. As

noted above, engaging the tooth surfaces with the sides of the bristles
10  results in less than optimal cleaning.

The above limitations of prior art toothbrushes also extend to
cleaning between teeth. Bristles clean between teeth most effectively
when their tips project between the teeth. However, due to the flat
shape of many toothbrush heads and the geometry of the toothbrush

15  mneck, cleaning between teeth, particularly from the lingual side of the
teeth, is difficult. Consequently, toothbrush users typically apply
excessive force to the bristles in an attempt to force the tips of the
bristles into the spaces between the teeth. Application of excessive
force typically results in the tips of the bristles deflecting away from

20  the surface intended to be cleaned and less efficient cleaning occurs.



a toot hbrush which facilitates effective cleaning of the lingual side of
the teeth and between teeth, and which permts toothbrush users to 5 have
enough cowmb ndessee when brushing to apply only the approprpPat@soizasessnt of
force related to the stiffness of the bristles of their toothbrushes. In
one presently preferred enbodi nent, a toothbrush is provided which

i ncl udes a head whose bottom (i.e., bristle-bearing), 10 surface and
preferably its top (i.e., non-bristle bearfﬁg) surface have a convex
curvature that conplenents the geonetric shape of a typical human nouth on
the lingual side YYMMARE&QIMTIBUINVENTEO®K curvature, which may be
either a snoboth continuous curve or a piecew se, approximation formed by

the angul ar intersectigng Qﬁeféﬁ@r@ém%ﬁig_rfﬁé% &ﬂ%%’om%%é}ﬁfoﬁﬁtotﬁ%vi e
geonetric shape of the nouth on the i ngual side of the teeth. According

to anot her aspect_ of e present Jinyentio he .toothbrush .incl ydes a
bristle . arr angearrﬁ0 tthpﬁu%ﬁ”jﬂaf rfgcﬂﬁg{ée[sl eCLCB’Fo(fl‘é%]Plnfgr i}tel.}énguali side of
bristle-bearing surface of the head by distances 20 appropriate to cause
the tips of the Bhpdepts and befivaea tpsiler and ywhichvesemiss doothdruslatusers to

substantially conplenments the curvature of nouth on the 1ingual side of
the teeth. Thes, Hdve qiagdntonfidaiki whes dekshi t%@rg%mmgtmetd@rgﬁﬂatél

geonetric shape of the nouth on the WD 02/ 4554 S01/ 25938 -7 .lingual
side of the teet Bl BNt MGt thNEndr diSiEh &L I pristles of their
toothbrushes.

In one presently preferred embodiment, a toothbrush is-
provided which includes a head whose bottom (i.e., bristle-bearing)

10  surface and preferably its top (i.e., non-bristle bearing) surface have a
convex curvature that complements the geometric shape of a typical
human mouth on the lingual side of the teeth. Such a convex
curvature, which may be either a smooth continuous curve or a
plecewise, approximation formed by the angular intersection of two or -

15  more planes, approximates the geometric shape of the mouth on the
lingual side of the teeth.

According to another aspect of the present invention, the
toothbrush includes a bristle arrangement in which the bristles
project from the bristle-bearing surface of the head by distances

20  appropriate to cause the tips of the bristles to form a generally convex
profile that substantially complements the curvature of mouth on the

lingual side of the teeth. Thus, the present invention seeks to

accommodate the general geometric shape of the mouth on the



surface of the head, an arrangenent of the bristles, or both that

general ly conplenent the nouth's shape. By effectively matching the
geonet ri w@hagssnf the nouth on the |ingual side of the teperisewishsst he 5
shape of the bristle-bearing surface of the head and/or the profile of the
bristles, the present invention inproves the likelihood that a substanti al
quantity of bristles will continuously engage the lingual side tooth
surfaces at an appropriate angle and force; ‘thereby resulting in inproved
|l i ngual side cleaning efficacy. 10 According to yet another aspect of the
present inventiodingum sideovfilbhastedthr tidyr 4 nolruabsreaofiatie hastleghemripncave
curvature with respect to the brushing surface of the teeth. Such a

concave curvatu@rflRY &€ tBb UR&Id, 3a:s PhRg&ABht BiotR %&‘Is‘éf‘es?rorabc?t@ﬂ%}?xﬁf ed
approxi mation formed by the angular intersSection of two or nore 15 planes.

Wth a concave cyrvatuse in _the neck, the toothbrysh L ,can re easily,
natural ly, and rglrepgﬁﬁ%y ﬁ%IHQE%?nfﬂéé fnc%'g]ﬁﬁ e. aaff%ﬁa"q}}’ﬁ%%ﬁ%gg% % he
tongue side of the teeth without interference fromthe teeth thensel ves,

in contrast to tgeometEcishepa©d thh mowdyomnshe inguahsisiecaf thisdaetsivith the
strai ght - necked t oot hbrushes. 20 According to a further aspect of the

present invenbi oshape dfobiehibrisidé-bearipicovidect v thHe eBdCkn @0 the hR8fle of
oriented in a T- configuration to facilitate easy access to the |ingual

; ie??o?];n %eozfzgghéﬁﬁﬁ%g&%égggén{ ?ﬂ\%l{tg&g i{dﬂﬁ‘o&ré)é) LRR" HROL NSS! thdt a

substantial quantity of bristles will continuously engage the lingual
side tooth surfaces at an appropriate angle and force, thereby
resulting in improved lingual side cleaning efficacy.

10 According to yet another aspect of the present invention, the
toothbrush further includes a neck having a concave curvature with
respect to the brushing surface of the teeth. Such a concave
curvature may be either a smooth continuous curve or a segmented
approximation formed by the angular intersection of two or more

15 planes. With a concave curvature in the neck, the toothbrush user
can more easily, naturally, and reliably maneuver the toothbrush
head and bristles on the tongue side of the teeth without interference
from the teeth themselves, in contrast to the interference that may be
encountered when using straight-necked toothbrushes.

20 According to a further aspect of the present invention, a
toothbrush is provided with a neck and a head oriented in a T-
configuration to facilitate easy access to the lingual side of the

anterior teeth without requiring the toothbrush user to perform



substantial armand wist novenents to maneuver the toothbrush head behind
the anterior teeth. That is, the neck is coupled to a central area of the
head suclwohz#ssthe | ongitudinal axis of the head is subspenusalisy3s
perpendi cular to the longitudinal axis of the neck. In a 5 preferred aspect
of the T-configuration toothbrush, the neck is coupled to the head at an
angle directed away fromthe brushing surface. Coupling the head and neck
together in this manner effectively resultS-in a slight tilting of the
head in an upward direction to accommpdate the curvature of either the

pal ate or the 1@ubstammlpant @id twestrmuslembeaisote timenduveguide foxtbhbristy t o
still a further aspect of the present invention, the toothbrush further

includes a handl geaqupbiihdl Phd RAASEK te¥¥le’ ettt e tHARELE iPTRLBIAPYY a
i ncl udes one or nore bends or angles to aid gripping of the toothbrush and

The. hand 6 nmy beoPHARREoRPLRES Behd Bpth R i 1GHEREEAT e B R Hoad %

enbodi ment of this_invention, the bristle bearing_  surface of the head
secti on i ncl udes sabstardialingerpendécdat tentie lonanudina axas ohithaiserkoflntshe
t oot hbrush, opposed sides extending 20 between the ends and a central

bristle nountdngpeefarddcadrdt dettheeM-tdiFfianpened tobiigsull! heagrRekl oM
each of the first and second ends where an array of bundles of bristles

FiTst ond to che 0 BS fodfs bl ool Bufilg ibodeed SWRPhbE HL AhbiAR (1°

surface. Coupling the head and neck together in this manner

effectively results in a slight tilting of the head in an up&ard

direction to accommodate the curvature of either the palate or the
10  bottom part of the mouth, below the tongue.

According to still a further aspect of the present invention, the
toothbrush further includes a handle coupled to the neck, wherein the
handle preferably includes one or more bends or angles to aid
gripping of the toothbrush and maneuvering of the toothbrush in the

15 mouth. Such bending or angling of the handle may be in one plane or
in multiple planes.

In another embodiment of this inventipn, the bristle bearing
surface of the head section includes a first end, a second end
connected to the neck of the toothbrush, opposed sides extending

20 between the ends and a central bristle mounting area located
between the opposed sides but spaced from each of the first and
second ends where an array of bundles of bristles are mounted to the

head. A first group of bristle supports extend from the first end to the



-9 central bristle nounting area, and a second group of bristle supports
are positioned on the head between the second end and central bristle
nount i ng vao ez455Pr ef er abl y, each of the first and second gpoDpsoids93sbri stl e
supports has a length nmeasured in the longitudinal direction, 5 e.g. in a
direction between the ends, which is in the range of about 1/ to 1/2 of
the length of the bristles within the centrgl bristle nmounting area. The
pur pose of the bristle supports is to resiSt deflection of the bristles
within the central bristle nmounting area in the longitudinal direction
upon contact wit teenhialthsasthe nzthipag wireaul and y sdeendigrguplof tristledsupportie
teeth. This assists in naintaining the tips of the bristles in contact

with the surface%@?dst@oﬁ&pbﬂ thehebhAedvRenthedBeHed ehdtahfl centthabasiloOW ng
the bristles to bend so that their sides contact the teeth. 15 BRI EF

DESCRIPTION OF T NGS Th [ re, 1Operali an vani a of ot he
presently prefelr_l'fﬁ?a elryt%o%er?én?gzg%rﬁﬁk%fseﬁcr}fvgﬁfcﬁénﬁ)l{/%mtIafnd%gg%or%r& g((r?@%sérof
apparent upon cqnsideration Qf the follow ng description, taken.in .
conjunction 20 Wtistle FEPREIES Meeny eRstdr measgred Whdheilongitndinal dizeckion, an
view of the arrangenent of the teeth on either the upper or |ower portion
of the human pawad.g.imsh datdchi@nt et wegaoihet ends, stiajph isfintthe wmgt lof aBOut %4
02/ 45547 PCT/ USO1/ 25938 -10

to % of the length of the bristles within the central bristle mounting

area. The purpose of the bristle supports is to resist deflection of the
bristles within the central bristle mounting area in the longitudinal
direction upon contact with the teeth, and particularly the lingual
10 side of the teeth. This assists in maintaining the tips of the bristles
in contact with the surfaces of the teeth for improved cleaning, rather
than allowing the bristles to bend so that their sides contact the

teeth.

15 BRIEF DESCRIPTION OF THE DRAWINGS

The structure, operation and advantages of the presently
preferred embodiments of this invention will become further apparent
upon consideration of the following description, taken in conjunction

20  with the accompanying drawings, wherein:

FIG. 1 is a plan view of the arrangement of the teeth on either

the upper or lower portion of the human jaw illustrating the

geometric shape of the mouth.



FIG 2 is a perspective view of a toothbrush in accordance with a first
preferred enbodi nent of the present invention. FIG 3 is a side elevational
vi ew of wWeoressshbrush of FIG 2. FIG 4 is a front el eveeT/oRal25938ew of
the toothbrush of FIG 2. 5 FIG 5 is a side elevational view of an
alternative enbodi nent of the toothbrush of FIG 2. FIG 6 is a front

el evational view of a first alternative e di nent of the head of the

t oot hbrush of either FIG 2 or FIG 10. FI&G 7 is a front el evational view
of a second alternative 10 enbodi nent of the head of the toothbrush of
either FIG 2 or FIG HIf3. 2 B Gpegspestivesiidw ofi @ tpashbaugle s ascoydanerl witlowi ng
the toothbrush of FIG 2 in use. FIG 9 is a plan view of the nouth

illustrating the pAsd Wlefdhed chdsidibicnsbf the brésend ihPettibn. 15 FIG 10 is a
perspective view of a toothbrush in accordance w th a second preferred

enbodi nent of the pre } Vv i O}, . 11 1S i |.evat | vi ew of
t he toot hbrush of FI Gsﬁrlt%.é {%:%gdeléleyg’éu%%]] éﬁwv?%v}&%gggY}ﬁog%ﬁ%l?tf%qa' 2.
illustrating the head of the toothbrush of FIG 10 in use. 20 FIG 13 is a

plan view of a first aft@rhitfkondmeatianal vaewohdhe totbhppei pf 5{GFRG  10.

FIG 14 is a plan view of a second alternative enbodi nent of the
t oot hbrush of 5F1 G 10;FMI 924 45544 eREBt1dBALA2EH I an alternative embodiment

of the toothbrush of FIG. 2.
FIG. 6 is a front elevational view of a first alternative
embodiment of the head of the toothbrush of either FIG. 2 or FIG. 10.
FIG. 7 is a front elevational view of a second alternative
10 embodiment of the head of the toothbrush of either FIG. 2 or FIG. 10.
FIG. 8 is a side view of a person's head showing the toothbrush
of FIG. 2 in use.
FIG. 9 is a plan view of the mouth illustrating the head of the
- toothbrush of FIG. 2 in use.
15 FIG. 10 is a perspective view of a toothbrush in accordance
with a second preferred embodiment of the present invention.
FIG. 11 is a side elevational view of the toothbrush of FIG. 10.
FIG. 12 is a plan view of the mouth illustrating the head of the
toothbrush of FIG. 10 in use.
20 FIG. 13 is a plan view of a first alternative embodiment of the
toothbrush of FIG. 10.
FIG. 14 is a plan view of a second alternative embodiment of

the toothbrush of FIG. 10;



-11 Fig. 15 is a perspective view of a still further enbodi nent of the

t oot hbrush of this invention; Fig. 16 is a front view of Fig. 15

il lustratwoag2eise7 version of the bristle supports; 5 Fig.PAT/USE/AI de vi ew
of Fig. 16; Fig. 17A is a plan view of one enbodi ment of the toothbrush
shown in Fig. 17; Fig. 17B is a cross sectional view taken generally al ong
line 17B - 17B of Fig. 17A; 10 Fig. 17Cis_a cross sectional view taken
generally along Iine 17C - 17C of Fig. 170 Fi g. 17D is a plan view of an
alternative enbodi nent of the toothbrush illustrated in Fig. 17; Fig. 18
is a front view of Fi gfigl35stzonipegspattivtet erematbol vestillrBirther dmboflithbet of
bristle supports herein; Fig. 19 is a side viewof Fig. 18; Fig. 20 is a

front view of a Vgki+abi heiEaRediapnt depicted in Fig. 18, and Fig.
21 is a side view of F%}g&u%%.&fzgls%ETAl 'ED’ DESCRI PTI ON OF A PREFERRED

on 61 ther the upper  ort IEoWBrS SoPPETIOF AErdEn AN PEALEl Gt YSRTary of Fe
geonetric shape of the nouth 100. Each tooth 101-116 is
bristle supports;
5 Fig. 17 is a side view of Fig. 16;
Fig. 17A is a plan view of one embodiment of the toothbrush
shown in Fig. 17;
Fig. 17B 1is a cross sectional view taken generally along line
17B — 17B of Fig. 17A;
10 Fig. 17C is a cross sectional view taken generally along line
17C — 17C of Fig. 17D;
Fig. 17D is a plan view of an alternative embodiment of the
toothbrush illustrated in Fig. 17;
Fig. 18 is a front view of Fig. 15 showing an alternative version
15  of the bristle supports herein;
Fig. 19 is a side view of Fig. 18;
Fig. 20 is a front view of a variation of the embodiment
depicted in Fig. 18; and
Fig. 21 is a side view of Fig. 20.
20 DETATLED DESCRIPTION OF A PREFERRED EMBODIMENT
FIG. 1 is a plan view of the arrangement of the teeth 101-116

on either the upper or lower portion of the human jaw illustrating the

geometric shape of the mouth 100. Each tooth 101-116 is



WO 02/ 45547 PCT/ US01/ 25938 -12 conventionally referred to as having a

|l i ngual side 118 and a nutually opposed facial, front or cheek side 120.
Teeth 10watD4zmwe generally referred to as posterior or barkStiexsbis,
whereas, teeth 111- 116 are generally referred to as anterior or front
teeth. The : teeth 5 101-116 are arranged within the nmouth 100 such that
the tooth surfaces on the lingual side 118 of the teeth 101-116 define a
convex curvature of the nouth 100 with résﬁgtt to such tooth surfaces as
illustrated in FIG 1. On the other hand, the tooth surfaces on the facial
side 120 of the tcepvemtionaliyerefefiade ta esnbavmg ua viamgua side hel8ltambua h
100 with respect to such tooth surfaces. The convex curvature of the nouth

100 on the |inguahususigy %%%o@d teal grddt 0dhdelbsidePlZ@! Ieetl AV1EF10 Bre
degree as groups of teeth 101-116 are traversed, as illustrated by the

Cypi cal |y oxi sts SPotm FRIERY B Poy Rt cr RGeS IR 1BhM 2o 1

nost persons. The degree of convexity_ is typically npst pronounced on the
lingual side 118 W fre senetrliprefessed, te e antegiopgs frept gﬁ%hcoﬂ‘béxt%th
curvature, the projection of the teeth 101-116 downwardly or upwardly into
t he nmout h 1005ar ed)1-2h6l dree arrangeeld witlnigulthe wpeath NHO®fsuiche tiaiutthe 1€60th
effective brushing of the tooth 20 surfaces on the lingual side 118 of the

teeth 101-116 is ﬂrf&de%"&x* £ {l'ﬁtg.uai sRfe B4 of PRE RBEYS T@E—'ll-gh(ﬁefﬂ{eeﬁ%hvex

i nvention overcones the Imtations I1n prior art toothbrushes to provide a

toothbrush that curvature of the mouth 100 with respect to such tooth surfaces as

illustrated in FIG. 1. On the other hand, the tooth surfaces on the
facial side 120 of the teeth 101-116 define a concave curvature of the
10  mouth 100 with respect to such tooth surfaces. The convex curvature
of the mouth 100 on the lingual side 118 of the teeth 101-116 typically
varies in degree as groups of teeth 101-116 are traversed, as
illustrated by the curved lines 122 and 124. However, an identifiable
convex curvature typically exists around the entire lingual side 118 of
15 the mouth 100 in most persons. The degree of convexity is typically
most pronounced on the lingual side 118 of the anterior teeth 111-
116. Due to this convex curvature, the projection of the teeth 1017116
downwardly or upwardly into the mouth 100 area, and the limited
angular opening of the mouth 100, effective brushing of the tooth
20 surfaces on the lingual side 118 of the teeth 101-116 is difficult with
prior art toothbrushes. The present invention overcomes the

limitations in prior art toothbrushes to provide a toothbrush that



WO 02/ 45547 PCT/ US01/ 25938 -13 facilitates effective cleaning of the

l i ngual side 118 of the teeth 101- 116. FIG 2 is a perspective view of a

t oot hbr usho 8D@skn accordance wth a first preferred enboBCTERE1/23H38t he
present invention. The 5 toothbrush 200 includes a head 201, a neck 203, a

handl e 205, and a plurality of bristles 207. For clarity of illustration,
i ndividual bristles 207 are exaggerated i B]il ze. is to be understood
that it would be preferable to include su antlally greater nunbers of

bristles of substantially smaller size diameter than appear to be
illustrated. 10 Ifacididdtesweifiectiyspelanning ohthellinguadsids 1ﬂad1f\khdd@|et1br1|0§tl es
207 preferably conprise bundles of bristles, each of which may contain
about twenty (20)11t@ about thirty (30) i ndi vi dual bristles of much smaller
di ameter than those illustrated. The head 201 includes a bristle-bearing

bottom surface 209 angféleég%gs %&@bé{%ﬁ%’ ﬁf%ot%o ]%‘u%%%@@%? 8&}%3?1 apart

fromthe bottom surf e |nv

bottom surface 209 and preferabl both surfaces 209. 211 have convex
curvatures as sHOWR @i fipst r@ﬁfé&l{edt smbogdiment f Hhe paesendt inveatiotet hlhe
(reference nuneral 301 in FIG 3). The curvature of one or both of the

bott om 20 sur baceaodtlbraist 200itcdndsus flmad 201, pneéle2@bl ¥ leanrdié @ddntadtde
convex curvature of the nmouth 100 on the lingual side 118 of the teeth

101- 116, such as fheaGHf ¥PhMERed 287 PTRIMrifY of TR 1854 AndiRaLaMbALtles

207 are exaggerated in size. It is to be understood that it would be

preferable to include substantially greater numbers of bristles of

substantially smaller size diameter than appear to be illustrated.

10 Indeed, what appear in the drawings as individual bristles 207

preferably comprise bundles of bristles, each of which may contain

about twenty (20) to about thirty (30) individual bristles of much
smaller diameter than those illustrated.

The head 201 includes a bristle-bearing bottom surface 209 and

15 a mutually opposed top surface 211 spaced apart from the bottom

surface 209. According to the invention, at least the bottom surface

209 and preferably both surfaces 209. 211 have convex curvatures as

shown with respect to a brushing surface 6f the teeth (reference

numeral 301 in FIG. 3). The curvature of one or both of the bottom

20 surface 209 and the top surface 211 preferably complements the

convex curvature of the mouth 100 on the lingual side 118 of the teeth

101-116, such as the curvature 122 present at the anterior region of

the mouth 100. The convex curvature of one or both of the bottom



the mouth 100. The convex curvature of one or both of the bottom WO

02/ 45547 PCT/ US01/ 25938 -14 surface 209 and the top surface 211 preferably
conpri sewa@ozmseth continuous curve as illustrated in FlTR2Sarioins G 4,
but alternatively nmay conprise a piecew se or segnmented approxi mation
formed by the angular intersection of two or nore planes, such as
illustrated in 5 FIGS. 6 and 7 and descriglgg in nore detail below The
neck 203 includes a bottom surface 213 spdced apart from a top surface
215. Both surfaces 213, 215 of the neck 203 preferably have concave
curvatures or angirfagev2®® amdsplec top curfaee B2 ik prefgralslyr emprieés whempedt h as
described in nore detail below The handle 10 205 is depicted as being

straight, but al tghfatdoys chandhe 11@6&9%&?& FIG”Q)&n'aeFlel , R hItSYeRivasy

t hose described below with respect to FIGS. 5, 10, 13, and 14. The head
201, neck 203, and handl e. 205 are r ef erab r coat ed,as a glgb
integrated unit dEFhGORERT=NEWT fee8¥ F%%F‘ ‘fr%?%ﬁ" RYEALOR aﬂle Yk

upon fabrication, the head 201 is coupled to the neck 203, which in turn is
coupl ed to the hangudapoBterseciewel twp Pranoge pinmesr sush @s dhmtpaisides
outwardly fromthe bottom surface 209 of the head 201 and forma generally
convex profilg tHAIGSUWahdrmaed dyscrdfedinploesdetsil bblweur vature of the

nouth 100 on the lingual side 118 of the teeth 101-116. In the preferred
embodi ment, the bristlgg, 904 203 includes a bottom surface 2183 spaced apart from
a top surface 215. Both surfaces 213, 215 of the neck 203 preferably
have concave curvatures or angling with respect to the brushing
surface of the teeth as described in more detail below. The handle
10 205 is depicted as being straight, but alternative handle embodiments
may be employed, such as those described below with respect to
FIGS. 5, 10, 13, and 14.
The head 201, neck 203, and handle 205 are prefei'ably
fabricated as a single, integrated unit using well-known injection
15 molding techniques. Thus, upon fabrication, the head 201 is coupled
to the neck 203, which in turn is coupled to the handle 205 as shown
in FIG. 2.
The bristles 207 project outwardly from the bottom surface 209
of the head 201 and form a generally convex profile that substantially
20 complements the curvature of the mouth 100 on the lingual side 118
of the teeth 101-116. In the preferred embodiment, the bristles 207

form a piecewise linear convex profile as illustrated in FIGS. 2 and 4.

In an alternative embodiment, the lengths of the bristles 207 may be



forma piecewi se |inear convex profile as illustrated in FIGS. 2 and 4. In
an alternative enbodi nent, the I engths of the bristles 207 nay be WO

02/ 45547 WRe##/4801/ 25938 -15 such as to form a conti NUOUSPCTVUSE/ 15038V €X
profile simlar to the convex curvature profiles of the top and bottom
surfaces 209, 211 of the head 201 illustrated in FIGS. 2 and 4. In the
preferred enbodinent, the I engths of the projecting portions of the
bristles 207 5 (i.e., the portions extendi‘nb5fromthe bottom surface 209 of
the head 201 outward) taper such that the projecting portions of those
bristles near thacheatero @drnh he doadichiddd emsresicognvds ganfiley similgertd hha t he
| engths of those bristles near each opposing end of the head 201. In the

first preferred i A 0 dbyq ded
Nt ot hr ec. gr oupr e ST S1Ge ORI, BF theBop andl bitfaRh duriibaa0n P4t 9

i ncl udes bristles,207 havi oj.ecti,ng p iong of . substantially.equ
length (e.g., abdiie K’@ﬁa( ?@? Rl atad 3%%93?(22?ndm41-| SIE e R%r%?ﬁ

l ength, as nmeasured fromthe bottomsurface 209 of the head 201) and is
posi tioned bet weermbédinmrite the Wengihs odithg proji®tievgdpentmsi eigdhedndstden2079.
The bristles 207 in the end groupings 218, 219 decrease in length, with

the |ongest biistlies t387%d1eiong exdbhdild fondliRe BBttohh uried| USOHRI Readl7
and the shortest bristles 207 being at the distal ends of the head 201. In

e e, TR TR ek TRy DS RARE LR eh0°
|Tnearly from near the center of the head 201 are significantly longer than the
lengths of those bristles near each opposing end of the head 201.
In the first preferred embodiment for example, the bristles 207
10 are divided into three groupings 217-219. The first grouping, middle
grouping 217, includes bristles 207 having projecting portions of
substantially equal length (e.g., about ten (10) to about twelve (12)
millimeters (mm) in length, as measured from the bottom surface 209
of the head 201) and is positioned between the other two groupings,
15 end groupings 218 and 219. The bristles 207 in the end groupings
218, 219 decrease in length, with the longest bristles 207 being
~ directly adjacent the middle grouping 217 and the shortest bristles
207 being at the distal ends of the head 201. In the preferred
embodiment, the lengths of the projecting portions of the bristles 207
20 in the end groupings 218, 219 decrease substantially linearly from
the middle grouping 217 to the ends of end groupings 218, 219. For

example, as shown in FIG. 2, the lengths of bristles 207 in end

grouping 219 preferably decrease linearly (as illustrated by dashed



the m ddl e grouping 217 to the ends of end groupings 218, 219. For
exanple, as shown in FIG 2, the lengths of bristles 207 in end grouping
219 pref av@abt/yssdecrease linearly (as illustrated by dasheBCTWOS@25938547
PCT/ USO01/ 25938 -16 line 223) fromthe mddle grouping 217 to the end of
the head 201 to a mninmumlength of about three (3) to about five (5) nm
as neasured fromthe bottom surface 209 oflé/he head 201. In alternative
enbodi ments, the bristles 207 may have a 5 variety of taper arrangenents
provided that the bristles 207 together wth the head 201 at |east
approxi mat el y, ardthe?28xfran ﬂla:nugéleygroupmg 83pdadhe endrafftbe diead 20cemaex

curvature that is conplenentary in shape to a convex curvature of the

nmouth 100 on the thidigiah I8heth dL8boef thive BPes AbdAE fivd5) stiahagsndusiragur e
124 or nore preferably 10 curvature 122. For exanple, the bristles 207 may

vary in |length tgr?lﬁgél%ze%t- é’zﬁls\ﬁrffé’c{e@(% gj}fﬁ}cehel\é\é%gg% snoot h convex curvature

wth respect' t rushing surtace o0 such as when the
surfaces 209, 211 of the_head 201 are flat, or, the bristles 207 y be
substantial ly equal il IdfRpAteoembadingats.t Khe hbrigtlon 120G laa&hgg‘f%ra
curved 15 appropriately to create a bristle profile that conplenents the
convex curvabur evarietiyhsf tampet Bridfbementzeplovidpdathat e Widi8tled 20N eogetdich
101- 116. The bristles 207 may be secured to the head 201 using any

presently known qgithuir &ddev ebersel 1688 AbBHEimEREly, | shd LEIREBEL SR sely,
correspond in profile to a convex curvature that is complementary in
shape to a convex curvature of the mouth 100 on the lingual side 118

of the teeth 101-116, such as curvature 124 or more preferably

10 curvature 122. For example, the bristles 207 may vary in length to
collectively form a piecewise or smooth convex curvature with respect

to the brushing surface of the teeth, such as when the surfaces 209,

211 of the head 201 are flat, or the bristles 207 may be substantially
equal in length provided that the head 201 is arched or curved

15 appropriately to create a bristle profile that complements the convex
curvature of the mouth 100 on the lingual side 118 of the teeth 101-

116. |

The bristles 207 may be secured to the head 201 using any

presently known or future develope(i technique. That is, the process

20  used to secure the bristles 207 to the head 201 is of no import to the
present invention. In the preferred embodiment, the bristles 207 are
secured to the head 201 in accordance with standard toothbrush

manufacturing techniques by first creating a plurality of bores in the



20 used to secure the bristles 207 to the head 201 is of no inport to the
present invention. In the preferred enbodi nent, the bristles 207 are
secured twobvhessihead 201 in accordance with standard toot hbeDako1/25938

manuf acturi ng techniques by first creating a plurality of bores in the WO
02/ 45547 PCT/ US01/ 25938 -17 head 201, then placing a bundle of bristles
207 into each bore, and finally trimmng the bristles 207 to the
appropriate | engths, such that the profilel%f the projecting portions of
the bristles 207 is substantially conplenentary in shape to the convex
curvature of the héad@0ihtH&D pbacinben bunglelof Hirtktlek1B0Dfintd eatle dbbe,181d 116.
In the first preferred enbodi nent, the neck 203 is oriented substantially

perpendi cul ar to ghaheath s gxggléﬂgga@ bablty th@%lggﬁl@ﬁriéte reelrg%/,esu%wma% ure

with respect to a brushing sur the teeth 1" as shown I'n FIG

The bottom surface 213 q@f th eck 203 ji.s 10 coupled.tp the .bgtto ur.f ace
209 of the head 2 i e ogh%upp?iﬁ‘émn%l@oﬁtfm hehe Zglfslsﬁgscghzl éd to

the top surface 211 of the head 201. Simlar to the convex curvature of
the head 201 and/®tbspantially complamenbaivsin ebap@to thegonvex swevadure af the of
t he neck 203 may be either a snooth continuous curve as depicted in FIG 3

or a piecew sg 1l5manfh aRDHRL iHATiASGATRGdON 18RE thegodtAr 10Ntig6section of two
or nore planes, such as depicted in FIG 5. In the enbodinent illustrated

in FIG 3, the concavifygf £he  NeGk.A03mbIaRRHLE (HR LRAL A SDlSledRlN!

304 of the concave curvature

substantially perpendicular to the head 201 and preferably includes a
concave curvature with respect to a brushing surface of the teeth 301
as shown in FIG. 3. The bottom surface 213 of the neck 203 is

10 coupled to the bottom surface 209 of the head 201 and the top surface
215 of the neck 203 is coupled to the top surface 211 of the head 201.
Similar to the convex curvature of the head 201 and/or profile of the
bristles 207, the concave curvature of the neck 203 may be either a
smooth continuous curve as depicted in FIG. 3 or a piecewise

15 approximation formed by the angular intersection of two or more
planes, such as depicted in FIG. 5.

In the embodiment illustrated in FIG. 3, the concavity of the
neck 203 is acute in that a center point 304 of the concave curvature
of the top surface 215 of the neck 203 lies in a plane 303 that is

20  substantially parallel to the brushing surface 301 of the teeth and
that is farther in distance from the brushing, surface 301 than is any
plane (e.g., plane 305) containing an end point (see end points 401

and 403 of FIG. 4) of the top surface 211 of the head 201. That is, the



of the top surface 215 of the neck 203 lies in a plane 303 that is 20
substantially parallel to the brushing surface 301 of the teeth and that

i s fart havobn4sdiust ance fromthe brushing, surface 301 thapCT/@S@rms93spl ane
(e.g., plane 305) containing an end point (see end points 401 and 403 of
FIG 4) of the top surface 211 of the head 201. That is, the WO 02/ 45547
PCT/ US01/ 25938 -18 concavity of the neck 203 is such that the distance 307
bet ween the brushing surface 301 at the t‘i]g%‘of the m ddl e groupi ng 217 of
bristles 207 and the plane 303 containing the center point 304 of the
concave curvat ureenchvitheoftihe seckl 202 i2 Ehchfthhbhaehnetiktza 23 367 ebatar thdhan
the 5 di stance 309 between the brushing surface 301 and any plane (e.g.,

pl ane 305) cont aigliA; i t : 201.
Bueh acute concawtyiurt chadcEsiihe i MU e BrgRginy 21 DAL bRes D

hi gh profile anterior th.111-116 projecti into the uth.area during
br st ng. of the 13 aan 16k ans S0 oRiat-ite thY ot botfs SR PIE Oleivhg
the neck 203 with a concave curvature or angling to avoid the anterior

teeth 111-116, norwvettrsced the bonushifage &l5t dfcthd nagud03sisdgreate dian ke
anterior teeth 111-116 can be acconplished because deflection of the

bristles 207 of f diktddie 309 Peewesh dBetVshing vutReeBodugnl aBoplatd (0f.,t he
neck 203 with the anterior teeth 111 15 116 1s reduced or elimnated. In

of ohi iar en, -t ho MOREAIDyC R e MO b BrkEE D SR REdCT"

al together while still .
201. Such acute concavity of the neck 203 enables the neck 203 to

avoid even high profile anterior teeth 111-116 projecting into the
mouth area during brushing of the lingual side 118 of the teeth 101-
10 116. By fabricating the neck 203 with a concave curvature or angling
to avoid the anterior teeth 111-116, more effective brushing of the
lingual side 118 of the anterior teeth 111-116 can be accomplished
because deflection of the bristles 207 off of the lingual side tooth
surfaces due to contact of the neck 203 with the anterior teeth 111-
15 116 is reduced or eliminated. In alternative embodiments directed
toward lower profile teeth, such as teeth of children, the concavity of
the neck 203 may be reduced or eliminated altogether while still
providing effective cleaning of the lingual side 118 of the teeth 101-
116 due to the convex configuration of the head 201 and/or profile of

20  the bristles 207.
The neck 203 is preferably coupled to a central area of the head
201 at an angle directed away from the brushing surface 301 of the

teeth. For example, line 311 illustrates a surface in parallel with the



provi ding effective cleaning of the lingual side 118 of the teeth 101- 116
due to the convex configuration of the head 201 and/or profile of 20 the
bristl es w062/455e neck 203 is preferably coupled to a cenperiUSarzmassof the
head 201 at an angle directed away fromthe brushing surface 301 of the
teeth. For exanple, line 311 illustrates a surface in parallel wth the W
02/ 45547 PCT/ US01/ 25938 -19 brushing surface 301 of the teeth and |ine 313
illustrates a surface in parallel with t iel®enter line of the neck 203 in
the area where the neck 203 couples to the head 201. As shown, the neck
203 is directed lawakirdg surfhbe 301 wf hhe gestbr dad diney3 B ilhumik#te8 Eosyfaed an abl y
in the 5 range of about fifteen (15) to about (30) degrees) at the point

where the neck g}'%@ﬁ the defigeNEad AOthe B¥cRMWI ﬂQtBBearBEGJ&hgfb?tH&/ay
fromthe brushing surface 301 at the point where the nec 203 coupl es to

General Ty mat ch CHER HHbFTUERS by BPRAGC: AnEbpVRgadr nerRgoRgs difeirS! ne

anterior teeth 111-116, thereby facilitating inmproved bristle engagenent
and cl eani ng of taveay ifrejuathesbreshing sofrfadeeby st enily SiBelpreferablylm the an
alternative enbodi ment, the neck 203 may be coupled to the head 201 at an

angl e other than rmnge taf A1 fiReELEB5Y to BbouP (3@ degheb)nah the pRatdivhekar )
with respect to the head 201 and/or to areas other than the central area of

the head 201. Foryexamyl £93 tcgl&plgsctg the head 201. By angling the neck 203 away

from the brushing surface 301 at the point where the neck 203
couples to or joins the head 201, the head 201 is effectively angled or
tilted to generally match the longitudinal profile of the lingual side -
10 118 of the anterior teeth 111-116, thereby facilitating improved
bristle engagement and cleaning of the lingual side 118 of the
anterior teeth 111-116.
In an alternative embodiment, the neck 203 may be coupled to
the head 201 at an angle other than ninety (90) degrees (i.e., other
15 than perpendicular) with respect to the head 201 and/or to areas
other than the central area of the head 201. For example, the neck
203 may be coupled to the head 201 at an angle of about forty-five
(45) degrees and/or the neck 203 may be coupled off center. The angle
of the neck 203 with respect to the head 201 and the location that the
20  mneck 203 couples to the head 201 are of less importance in the present
invention than is the configuration of the head 201 and/or the

arrangement of the bristles 207. Therefore, a variety of neck-to-head



203 may be coupled to the head 201 at an angle of about forty-five (45)
degrees and/or the neck 203 nay be coupled off center. The angle of the
neck 203 wibh43sespect to the head 201 and the | ocation t heeTARE/Z08neck 203
couples to the head 201 are of less inportance in the present invention
than is the configuration of the head 201 and/or the arrangenent of the
bristles 207. Therefore, a variety of neck-to-head WO 02/ 45547

PCT/ US01/ 25938 -20 coupling configurati on'SZme be enpl oyed whil e renaining
within the spirit and scope of the present invention. FIG 4 is a front

el evati onal vi ew mlupling domdighiratishs 204y bt eehdoyed whidé rémlansingayehin ihe
preferred convex curvature of the head 201. As 5 depicted in this view, a

center point 411 of...t Be jbbhowrsHs HacentQQvaiiithe head 201 lies in a plane
409 that is subst nIEIi gﬁy pfa)lral I e%ijto glhe Vbr&shi ng surface 301 of the

teeth. The bottom surf 09 is curved,. such. that .en | nt 403

of the bottom surfage g@% éf‘%alf%%'%ﬁu?ll\égﬁgangfvﬁe&’sﬁtﬁq Wﬁhﬂf%’ﬁ%@?ﬁ&

from about fifteen (15) to 10 about fort%-five (45) degrees with respect to
©

the plane 409 corid thati Hipstrades dbatprefqroedconvdax errvaturgof therhsad 20de 289.
Simlarly, a center point 413 of the top surface 211 of the head 201 lies

in a plane 414 tdwficted intlEt aféwahlcenbéy pbinel4 11001 f1 Bottshi S@rfacy ogaf301
of the teeth. The top surface 211 is curved such that end points 415 and

T A % R % M O PR SHRLAR R 5o
the brushing surface 301 of the teeth. The bottom surface 209 is curved
such that end points 401 and 403 of the bottom surface 209 are
positioned at respective angles 405, 407 from about fifteen (15) to
10 about forty-five (45) degrees with respect to the plane 409 containing
the center point 411 of the bottom surface 209. Similarly, a center -
point 413 of the top surface 211 of the head 201 lies in a plane 414
that is substantially parallel to the brushing surface 301 of the teeth.
The top surface 211 is curved such that end points 415 and 417 of the
15 top surface 211 are positioned at respective angles 419, 421 from
about fifteen (15) to about forty-five (45) degrees with respect to the
plane 414 containing the center point 413 of the top surface 211.
In the first preferred toothbrush 200, the angles 405 and 407
are preferably identical (i.e., the curvature is preferably symmetric
20 about center point 411) at a value in the range of about fifteen (15) to
about twenty-five (25) degrees and the angles 419 and 421 are
preferably identical (i.e., the curvature is also preferably symmetric

about center point 414) at a value in the range of about fifteen (15) to



pl ane 414 containing the center point 413 of the top surface 211. In the
first preferred toothbrush 200, the angles 405 and 407 are preferably

i denti calw@b2/ess47the curvature is preferably symretric 2BCHUSU25838nt er
point 411) at a value in the range of about fifteen (15) to about
twenty-five (25) degrees and the angles 419 and 421 are preferably
identical (i.e., the curvature is also preferably symetric about center
poi nt 414) at a value in the range of about2¥ifteen (15) to WO 02/ 45547
PCT/ US01/ 25938 -21 about twenty-five (25) degrees. In alternative

enbodi ment s, the abputvavenis-fivy @6) dreysmelnigltevatbey embddimenegmehe i C
shape of the head 201 need not be curved as |ong as the conbi ned shape of

the head 201 and gy @cofiayenfi b REnlihbBAL e MEROVER HES B BRISAADS et O 5

the geonetric shape o

t he on the I'1ngua e teeth

101-116. For exa
pol ygonal profil
center portion a
301 at angles in
(45) degrees), a
below. Alternati
that the profile
the mouth 100 on
si de el evationa

10

15

FhsrtaasbIp] spet gk Sy Pe S4B g8 bR EoTDIBES Shapp P he

nd end portions that angle away fromthe brushing surface

hdval RAhgmdbthaboofile of teebristbs 207 torrabpond gonexally Ve
s shown in FIGS. 6 and 7 and described in nore detali

Vlﬁ‘iey%ednkﬂ@trﬂﬁé’l@aﬁé)@f PRY thGuth’ 800 dRGHATInBhaPYide DPIDVWE YBE

of
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match the polygonal profile of the preferred bristle arrangement (e.g.,
a flat center portion and end portions that angle away from the
brushing surface 301 at angles in the range of about fifteen (15) to
about forty-five (45) degrees), as shown in FIGS. 6 and 7 and
described in more detail below. Alternatively, the head 201 may be
rectangular or oval provided that the profile of the bristles 207
generally corresponds to the shape of the mouth 100 on the lingual
side 118 of the teeth 101-116.

FIG. 5 is a side elevational view of an alternative embodiment
of the toothbrush 200 of FIG. 2. In this embodiment, the neck 503 is
longer than in FIG. 2 and includes a piecewise or segmented
approximation of a concave curvature with respect to the brushing
surface 301 of the teeth 101-116 formed by the angular intersection
507 of two planes 509, 511. In addition, the handle 505 is bent or
angled toward the brushing surface 301 of the teeth 101-116. Angiing
of the handle 505 toward the brushing surface 301 allows the person

using the toothbrush to reach the lingual side 118 of the anterior

he bristles 207 generally corresponds to the shape of

OB LR B AR L Mt Bl 2 2



of the toothbrush 200 of FIG 2. In this enbodinent, the neck 503 is

| onger than in FIG 2 and includes a piecew se or segnented approxinmation
of a convewezeisnvature with respect to the brushing surfpRCcEUS@RSHES t he
teeth 101-116 forned by the angular intersection 30 507 of two planes 509,
511. In addition, the handle 505 is bent or angled toward the brushing
surface 301 of the teeth 101-116. Angling the handl e 505 toward the
brushi ng surface 301 allows the person usi4fg the toothbrush to reach the

| i ngual side 118 of the anterior WD 02/45547 PCT/USO1/ 25938 -22 teeth
111-116 wit hout rteefdi r ihtrlilGe widhewen reyuEnguvibe tHeeson ot hiwegshves baeh as
when the handle 505 is straight. In a preferred enbodi nent, the angle 501

formed by the pl apetitidshCadt @ulhNes tWhefeehd Ahilet BO5 NRCKrBOEhicouRi ed to
t he handl e 505 and 5 the plane 504 containing the handle 505 itself is in

t he range of about .ten,(10 Q _abouf, twent.y- khyee( 25 rees, G is a
front elevati onalpr\(?feé%a%f e%l)of’ f&%?ntal f}éef' naa?gl\g/e%bgn%%gil grge;tf%got?l%t I?(laf %a5 01
of the toothbrush 200 of FIG 2. In this enbodinment, the bottom surface
209 of the head Zomtaiming sheeseviier obthe meskfhisneaplapse dhe heande 59p and
convex curvature of the lingual side 118 of the teeth 101-116 fornmed by
the angul ar i Bt erthegilanaa$odfconbiiggng phehesidbO 305 6iksd]f i6 ih.théhranhead aBOiit
includes a mddle section and two end sections. The m ddl e section

i ncludes a cent erteﬂgggj tcpgﬂ'm#ﬂ'ﬁ&eﬂtiy-eﬁve t%)qe%pgest}oa The first end section
and the

i ncl udes end poi nt

FIG. 6 is a front elevational view of a first alternative
embodiment of the head 201 of the toothbrush 200 of FIG. 2. In this
embodiment, the bottom surface 209 of the head 201 is a piecewise or

10 segmented approximation of the convex curvature of the lingual side
118 of the teeth 101-116 formed by the angular intersections of three
planes 603, 613, 615. The head 201 includes a middle section and two
end sections. The middle section includes a center point 601 that lies
in plane 603. The first end section includes end point 605 and the

15  second end section includes end point 607. The end sections taper off
from the middle section such that the shape of the bottom surface 209
of the head 201 corresponds generally to the shape of the curvature of
the mouth 100 on the lingual side 118 of the teeth 101-116.
Preferably, end point 605 is positioned at an angle 609 ranging from

20  about fifteen (15) to about forty-five (45) degrees with respect to plane
603. Similarly, end point 607 is preferably positioned at an angle 611
ranging from about fifteen (15) to about forty-five (45) degrees with

respect to plane 603.



15 second end section includes end point 607. The end sections taper off
fromthe mddle section such that the shape of the bottom surface 209 of

t he head wO®2/¢334T esponds generally to the shape of the cupemUS#IR25038 t he
mout h 100 on the lingual side 118 of the teeth 101-116. Preferably, end
point 605 is positioned at an angle 609 ranging from 20 about fifteen (15)
to about forty-five (45) degrees with respect to plane 603. Simlarly, end
point 607 is preferably positioned at an ar?cﬁe 611 ranging from about
fifteen (15) to about forty-five (45) degrees with respect to plane 603.
WO 02/ 45547 PCT/ US01/ ZHYR87 i3 Hrdat dlavatmufal oviewelofvat samoatl altevnatfiva
second alternative enbodinment of the head 201 of the toothbrush 200 of

FIG 2. In this conbodidBRtof 1Al éiyd201%%1&@taeﬁﬁbqabﬁlﬁdoa&@ﬁ%ofxntﬂﬁﬁgead

fabricated to correspon genera to the shape of the nouth 100 on t

Lrovel 5 Sh0e A0yt 65! 0K S S Dy LS ERBBSLIER

head 201 is also so fabricated. Thus the top surface 211 of the head 201
is a pi ecewi se ortogegraspoad gemerably vatthershapet dfetheomessh 190ramthe dingtiad he
| i ngual side 118 of the teeth 101-116 formed by the 10 angul ar

i ntersections5of dify eEIPlANEife 108th A13-1¥6 %as ShMihérali@nbliie bAtHodimmeukf ace
209, the top surface 211 includes a mddle section and two end sections.

m?cm Idgl [e)r Zfeg; Iab ﬁcfgg%g%l%%vg V?ﬂ?ﬂtrg%‘%@cg tFI%% I tlﬂﬁt%hel fo%ssﬁlqa&al a7f o¥9ﬁe
head 201 is also so fabricated. Thus, the top surface 211 of the head

201 is a piecewise or segmented approximation of the convex
curvature of the lingual side 118 of the teeth 101-116 formed by the

10 angular intersections of three planes 703, 713, 715. Similar to the
bottom surface 209, the top surface 211 includes a middle section and

two end sections. The middle section includes a center point 701 that

lies in plane 703, which is preferably parallel to plane 603. The first

end section includes end point 705 and the second end section

15  includes end point 707. The end sections taper off from the middle
section such that the shape of the top surface 211 of the head 201
corresponds generally to the shape of the curvature of the mouth 100

on the lingual side 118 of the teeth 101-116. Preferably, end point

705 is positioned at an angle 709 ranging from about fifteen (15) to

20 about forty-five (45) degrees with respect to plane 703. Similarly, end

point 707 is preferably positioned at an angle 711 ranging from about

fifteen (15) to about forty-five (45) degrees with respect to plane 703.



end section includes end point 705 and the second end section 15 incl udes
end point 707. The end sections taper off fromthe mddle section such
that the whapessef the top surface 211 of the head 201 corePEpOI$3s
generally to the shape of the curvature of the nouth 100 on the |i ngual
side 118 of the teeth 101-116. Preferably, end point 705 is positioned at
an angle 709 ranging fromabout fifteen (15),to 20 about forty-five (45)
degrees with respect to plane 703. Simlarl1y; end point 707 is preferably
positioned at an angle 711 ranging fromabout fifteen (15) to about
forty-five (45) degredslGi8 ks astdreriew of pinemeory®beathohoingshg toothbrush
PCT/ US01/ 25938 -24 FIG 8 is a side view of a person's head show ng the

toot hbrush 200 cf00FbEFIZ. initisge. As Showh, thBepiRfaired c@dcavnearmtals \ofit ur e
of the neck 203 allows relatively easy access of the head 201 to the

| i ngual side 118 .qf er.i t - : addigj 5 ave
curvature of the tﬁgcﬁg%?ﬁgngg?ess feﬁéﬂxé%ie%ég atcg&gvgféhbg%enat&a% lvxfcfﬁﬂghe
anterior teeth 111-116 duying _brushing (provided, of __course, that th
mouth i's open), th‘é%‘éﬁgys el 8aﬁn@futtﬂ_é BRieTiqtedeqty Lldrklion i adideler. when
the lingual tooth surfaces. FIG 9 is a plan view of the nouth 100

illustrating Hhe domadve ir2@thiref of thet nedkh208stnaes ' dfe Retk 203 mo uswnid As
descri bed above, the preferred convex curvature of the head 201

substantial Iy cord,gsRaNeth {1 Aheerfol #atHM8 10114 Hﬁrﬁ%fhs%@lﬁge%g%qtvﬂfed,idfgum

side 118 of the anterior teeth 111-116, thereby allowng t ristles 207

to remain course, that the mouth is open), thereby allowing the bristles to

remain in contact with the lingual tooth surfaces.
FIG. 9 is a plan view of the mouth 100 illustrating the head
10 201 of the toothbrush 200 of FIG. 2 in use. As described above, the
preferred convex curvature of the head 201 substantially corresponds
to the curvature of the mouth 100 on the lingual side 118 of the
anterior teeth 111-116, thereby allowing the bristles 207 to remain
engaged with the lingual side tooth surfaces of the anterior teeth 111-
15 116 during brushing. In addition, the preferred bristle arrangement
allows the bristles 207 to remain relatively straight as force is applied
to the head 201 and the head 201 is moved up and down and side-to-
side. Further, the shorter, stiff end bristles 218, 219 of the preferred
bristle arrangement project between the anterior teeth 111-116 as
20 force is applied to the head 201, thereby providing improved cleaning
of the interproximal (i.e., between teeth) tooth surfaces.
As described above with respect to FIGS. 2-9, the present

invention provides a toothbrush 200 fabricated to effectively clean the



engaged with the lingual side tooth surfaces of the anterior teeth 111 15
116 during brushing. In addition, the preferred bristle arrangenent all ows
the bristwes22377to remain relatively straight as force i BCEppii/=ads to t he
head 201 and the head 201 is noved up and down and side-to- side. Further,
the shorter, stiff end bristles 218, 219 of the preferred bristle
arrangenent project between the anterior teeth 111-116 as 20 force is
applied to the head 201, thereby providing ¥fproved cl eaning of the
interproximal (i.e., between teeth) tooth surfaces. As descri bed above with
respect to FIGS. lingalt hisleptestdntsurfaceend dhe pawteries teetho dihbkies lurdog
fabricated to effectively clean the WD 02/ 45547 PCT/ USOL/ 25938 -25 |ingual

side tooth surfagggshing BEsaEH @64t0I by ackderl By ¥brichtihd 3he Hedd2OWD opthsuch
teeth by a user. By fabricating the head 201 of the toothbrush 200 and/or

appr oxi mat el v, _atioRarERaRty APl §8Y brafoBReBCR e MERRes13070k0 1 ne

|l i ngual side 118 of the teeth 101-116, the present invention increases the
probabi | ity that conplamenigd leash approximately, 20¢ nipferabbhelopelyn the ghape
with the lingual side tooth surfaces during brushing, thereby inproving

t he cl eani ng 6f fiofaty afouthel00 oat thy liklguaD@iddBy 18wt ey téathl LOML-136athe
concave curvature of the neck 10 203, the preferred toothbrush 200

concave > nec |
and reduces Che ITEe Thaa I RaE P ReaR by T e Rt e T ol

teeth 111-116 durﬁrrfsgﬁ1

ebs,r 589 iw?ﬂ’remain in contact with the lingual side tooth surfaces
during brushing, thereby improving the cleaning efficacy of the
toothbrush 200. By further including a concave curvature of the neck

10 203, the preferred toothbrush 200 facilitates easy access of the head
201 to the lingual side tooth surfaces and reduces the likelihood that
the neck 203 will contact the anterior teeth 111-116 during brushing,
thereby further increasing the probability that the bristles 207 will
remain in contact with the lingual side tooth surfaces during

15  brushing. Still fu;‘ther, by angling the neck 203 away from the
brushing surface 301, thereby effectively tilting the head 201, the
preferred toothbrush 200 increases the likelihood of bristle contact
with the lingual tooth surfaces along the entire length of each tooth
without requiring complex maneuvering of the toothbrush 200 to do

20 so.

FIG. 10 is a perspective view of a lingual toothbrush 1000 in

accordance with a second preferred embodiment of the present

invention. Similar to the toothbrush 200 of FIG. 2, the toothbrush



thereby further increasing the probability that the bristles 207 w |
remain in contact with the |ingual side tooth surfaces during 15 brushing.
Still fum@er4ssy angling the neck 203 away fromthe bruBtinmgoigaseisace 301,
thereby effectively tilting the head 201, the preferred toothbrush 200

i ncreases the |ikelihood of bristle contact wth the lingual tooth
surfaces along the entire length of each t h w thout requiring conplex
maneuvering of the toothbrush 200 to do Z20"so. FIG 10 is a perspective
view of a lingual toothbrush 1000 in accordance with a second preferred

enbodi ment of t hel090eefMG. i1Qimeludas adhend 4001 oatmeek: 880Hba dndded 096, FI G
2, the toothbrush WO 02/ 45547 PCT/ US01/ 25938 -26 1000 of FIG 10 incl udes

a head 1001, a negid 1O0gluralibansll &ri@Rs, 100Md atlpivweratl, iy ednthaststtbeshd 007.
However, in contrast to the toothbrush 200 of FIG 2, the neck 1003 of

oot horsh 1000 el S £1eled eI AR LIPS0 e
Cont rast o the BarseRe ehies Dopd il Bt eftcthorewRal REnebiezbendng
the head 201 shown in FIG 2. The head 1001 includes a bottom surface 1009
spaced apart 510 ¥0Odm bn tadditsom,f theeloh@itiidindlensais rofiibiehnedlr 1603 s ddlliaeat 011
preferably have snooth and continuous convex curvatures with respect to a
with the longitudinal axis of the head 1001, in contrast to the
perpendicular or angular orientation of the neck 203 and the head
201 shown in FIG. 2.
The head 1001 includes a bottom surface 1009 spaced apart
10 from a top surface 1011, wherein both surfaces 1009, 1011 preferably
have smooth and continuous convex curvatures with respect to a
brushing surface of the teeth. The neck 1003 includes a bottom
surface 1013 spaced apart from a top surface 1015, wherein both
surfaces 1013, 1015 preferably have smooth and continuous concave
15  curvatures with respect to the brushing surface of the teeth.
The handle 1005 preferably includes two segments: a straight
segment 1006 and an angled segment 1008. The straight segment
1006 is approximately one-third the total length of the handle 1005
and the angled segment 1008 is approximately two-thirds the total
20 length of the handle 1005. The straight segment 1006 is connected to
the neck 1003 in the same manner as if the entire handle 1005 was

straight. The angled segment 1008 is connected to the straight

segment 1006 and bends away from the brushing surface of the teeth



brushi ng surface of the teeth. The neck 1003 includes a bottom surface
1013 spaced apart froma top surface 1015, wherein both surfaces 1013,
1015 prefveoabkssshave snoot h and continuous concave 15 CUPEBSG1E2SI3S t h
respect to the brushing surface of the teeth. The handl e 1005 preferably

i ncludes two segnents: a straight segnent 1006 and an angl ed segnment 1008.
The straight segnent 1006 is approximately one-third the total |ength of

t he handl e 1005 and the angl ed segnent 1008/ i s approxi mately two-thirds
the total 20 I ength of the handl e 1005. The straight segment 1006 is
connected to thetneelknkdd preferablyersmgimgnfromenbast itén t(b@) entboeat hewdte
1005 was straight. The angl ed segnent 1008 is connected to the straight

segnent 1006 and i 13 t :
o5F aena7 Poy UsoiT InaegrRinthNBRbBR, B HIAY BHILBES, h R e

(10) to about t t (20) degrees with respect ;to.a plane c i ni ng, t he
Stri ght “segment 10806, TF b iPriAtE: (VRS AHBEeE, TERETh b e HB0C Hmy
be straight (e.g., as is the handle 205 depicted in FIG_2) or may be 5

configured in thetraighérledeseosiibetheabandleni20h depiptast in oF'KF.G2) Bromaybké ow
with respect to FIGS. 13 and 14. The head 1001, neck 1003, and handl e 1005

are preferably fabnfigared iastha siahgle desBriBed afkRle URith rdépefItoVBIIG:. knewn
i njection nmolding techniques. In the second preferred enbodi nent, as in the

first preferred 19 enbadi (ent. LNSR St 8301007 THCHESE RBLVRHLak RSB t he

bottom

and handle 1005 are preferably fabricated as a single, integrated unit
using well-known injection molding techniques.

In the second preferred embodiment, as in the first preferred

10 embodiment, the bristles 1007 project outward from the bottom

surface 1009 of the head 1001 and form a generally convex profile

that substantially complements the curvature of the mouth 100 on

the lingual side 118 of the teeth 101-116. In the preferred

embodiment, the bristles 1007 form a piecewise linear convex profile

15 as illustrated in FIGS. 10 and 11. In an alternative embodiment, the

lengths of the bristles 1007 may be such as to form a continuous

convex profile similar to the convex curvature profiles of the top and

bottom surfaces 1009, 1011 of the head 1001 illustrated in FIGS. 10

and 11. In the preferred embodiment, the lengths of the projecting

20 portions of the bristles 1007 (i.e., the portions extending from the

bottom surface 1009 of the head 1001 outward) taper such that the

projecting portions of those bristles 1007 near the center of the head



surface 1009 of the head 1001 and form a generally convex profile that
substantially conpl enents the curvature of the nouth 100 on the |ingual
side 118 vob 02/km41 eet h 101-116. In the preferred enbodi nrerCT/USOIER25bISI St | es
1007 form a piecewi se |inear convex profile 15 as illustrated in FIGS. 10
and 11. In an alternative enbodinent, the |engths of the bristles 1007 may
be such as to forma continuous convex profjile simlar to the convex
curvature profiles of the top and bottom ¥ faces 1009, 1011 of the head
1001 illustrated in FIGS. 10 and 11. In the preferred enbodi nent, the

| engt hs of the prijtEchiangigifipantly dosgef thawe theilehgids df0thoseibmstles A607
portions extendi ng fromthe ~bottom surface 1009 of the head 1001 outward)
taper such that the o bE s nehqtlppge bristles 1007 near the
center of the head V\D 02/ 4 Cr/ USOl/ 25938 -28 1001 are signifi cantly

| onger than the | engt t hose, bri near, each _oppo
the head 1001 In t he Db dopist @ ahsatoRimEaE dot EXamate, i arHPsr | os
1007 are divided into three groupings 1017-1019. The first grouplng, 5

m ddl e groupi ng 10007 arerdivided i Biree gronpmngsstQit-1019.y Toguarst| svayping,
(e.g., about ten (10) to about (12) mmin length, as neasured fromthe

bottom surface 100%dke ¢ghephendolPlicladss beisflesiof isabethheileequihRngdhher
two groupings, end groupings 1018 and 1019. The bristles 1007 in the end

groupIns 1016, 1038 HRSSEE A BB o O et H 0
bottom surface 1009 of the head 1001) and is positioned between the
other two groupings, end groupings 1018 and 1019. The bristles 1007
in the end groupings 1018, 1019 decrease in length, with the longest |

10  Dbristles 1007 being directly adjacent the middle grouping 1017 and
the shortest bristles 1007 being at the distal ends of the head 1001. In
the preferred embodiment, the lengths of the bristles 1.007 in the end
groupings 1018, 1019 decrease substantially linearly from the middle
grouping 1017 to the ends of end groupings 1018, 1019. For example,

15 as shown in FIG. 10, the lengths of bristles in end grouping 1018
preferably decrease linearly (as illustrated by dashed line 1023) from
the middle grouping 1017 to the end of the head 1001 to a minimum
length of about three (3) to about five (5) mm, as measured from the
bottom surface 1009 of the head 1001.

20 In alternative embodiments, the bristles 1007 may have a
variety of taper arrangements provided that the bristles 1007

together with the head 1001 at least approximately, and preferébly

closely, correspond in profile to a convex curvature that 1is



the shortest bristles 1007 being at the distal ends of the head 1001. In
the preferred enbodinent, the lengths of the bristles 1007 in the end
groupi ngwa04&s41019 decrease substantially linearly fronPChesenaise
groupi ng 1017 to the ends of end groupings 1018, 1019. For exanple, 15 as
shown in FIG 10, the lengths of bristles in end grouping 1018 preferably
decrease linearly (as illustrated by dashed_|ine 1023) from the mddle
groupi ng 1017 to the end of the head 1001 %7 a mni num | engt h of about
three (3) to about five (5 mm as neasured fromthe bottom surface 1009
of the head 1001.co2fplemealthey matshapecwbadbneet surtvdtarbraf stheasottld 200agn have
a variety of taper arrangenents provided that the bristles 1007 together

with the head 100t¥eaf1n%§§§§1d@pﬁ8)6f B €bdvh 0f1R6ES Fﬁf‘@dmjﬁé Ogf! Yristles
correspond in profil 0 a convex curvature that i1s WO 02/

/ / I h
mouth 100 on t el WU HGUR “Brhdn 1ae it ?éﬁegfévﬂm%%‘iéaﬁl‘érﬁ%\?fséi%m@o?ﬁhe

bristles 1007 may vary in length to collectively forma piecew se or
snmooth convex cuoreBranvaturer weaesnest tthether beswabiags siwrfageeoiothe Keetheet h,
5 such as when the surfaces 209, 211 of the head 201 are flat, or the

bristles 207 mpy Qighsudsiladi the lsyrReual200n d1angtt thepheyd g hﬂﬁﬂat,hQr thead
201 is arched or curved appropriately to create a bristle profile that

of ”ng”fgtefht '1‘8 L ONAK S87REY e Qi sia& B Bqd iRl i phdvABUR MAL §he 118

head 201 is arched or curved appropriately to create a bristle profile
that complements the convex curvature of the mouth 100 on the
lingual side 118 of the teeth 101-116.

10 The bristles 1007 may be secured to the head 1001 using any
presently known or future developed technique. That is, the process
used to secure the bristles 1007 to the head 1001 is of no import to
the present invention. In the preferred embodiment, the bristles
1007 are secured to the head 1001 in accordance with standard

15 toothbrush manufacturing techniques by first creating a plurality of
bores in the head 1001, then placing a bundle of bristles 1007 into
each bore, and finally trimming the bristles 1007 to the appropriate
lengths, such that the profile of the projecting portions of the bristles
1007 is substantially complementary in shape to the convex

20 curvature of the mouth 100 on the lingual side 118 of the teeth 101-
116.

| In the second preferred embodiment, as noted above, the neck

1003 is oriented in the same general direction (i.e., along the same



10 The bristles 1007 may be secured to the head 1001 using any presently
known or future devel oped technique. That is, the process wused to secure
the bri swes2/43@7 to the head 1001 is of no inport to theCDUSSIEIH3S
invention. In the preferred enbodi nent, the bristles 1007 are secured to

t he head 1001 in accordance wth standard 15 toot hbrush manufacturing
techniques by first creating a plurality of bores in the head 1001, then
pl acing a bundl e of bristles 1007 into eact bore, and finally triming the
bristles 1007 to the appropriate |engths, such that the profile of the

projecting porti dogghdidg dxis)sdd ese htdAR20Isandhgefrtbal inclodepheavrchasy 1 n
shape to the convex 20 curvature of the nouth 100 on the lingual side 118

of the teeth 101-,,136,kn 'ﬂheréﬁfe%@dcopéegﬁfsﬁﬁiﬁ]g %ﬁfﬁ@ﬂer@f@]( io?ZtHéogféghaQQ\le’

the neck 1003 is oriented In the sane genera rection ng the

same WO 02/ 45547 PCT/ USO 9 -30 | ongi tudi pal |S) A5 the he Q1 and
preferably includ@SVa 8 ﬁgeﬁﬁcuﬂaﬁ’t EPE‘L’%W tsﬁlr%(%pzéigtcg @%P&ggi ﬂgoid?f ace
1101 of the teeth as shown in FIG 11. The bottom surface 1013 of the neck

1003 is coupl ed doupldike thabheobotdonmt auefate0B0AF of Hhehbead 1M1 and thee towp 5
surface 1015 of the neck 1003 is coupled to the top surface 1011 of the

head 1001. 1n st hesyrfdddSEARY SOLHRMRQA TBUY is ddHpIED S Y top Stirthbe 108E lof TRE3
is acute in that a center point 1104 of the concave curvature of the top
head 1001.

In the illustrated embodiment, the concavity of the neck 1003
is acute in that a center point 1104 of the concave curvature of the top
surface 1015 of the neck 1003 lies in a plane 1103 that is

10 substantially parallel to the brushing surface 1101 of the teeth and
that is farther in distance from the brushing surface 1101 than is any
plane (e.g., plane 1105) containing an end point of the top surface
1011 of the head 1001. That is, the concavity of the neck 1003 is such
that the distance 1107 between the brushing surface 1101 at the tips

15  of the middle grouping of bristles 1017 and the plane 1103 containing
the center point 1104 of the concave curvature of the top surface 1015
of the neck 1003 is greater than the distance 1109 between the
brushing surface 1101 and any plane (e.g., plane 1105) containing an
end point of the top surface 1011 of the head 1001. Such acute

20  concavity of the neck 1003 enables the neck 1003 to avoid even high

profile anterior teeth 111-116 projecting into the mouth area during

brushing of the lingual side 118 of the teeth 101-116.



surface 1015 of the neck 1003 lies in a plane 1103 that is 10 substantially
parallel to the brushing surface 1101 of the teeth and that is farther in
di stance woomitsie brushi ng surface 1101 than is any pl aneC{@s@u2593 ane
1105) containing an end point of the top surface 1011 of the head 1001.
That is, the concavity of the neck 1003 is such that the distance 1107

bet ween the brushing surface 1101 at the tigs 15 of the mddl e grouping of
bristles 1017 and the plane 1103 contai ni ng Ttnhe center poi nt 1104 of the
concave curvature of the top surface 1015 of the neck 1003 is greater than
the distance 1109 bet viggdabtieatibguhki merks 1063 ceth 0 townidueny oplsegmefded. |

pl ane 1105) containing an end point of the top surface 1011 of the head

1001. = Such acute @Q Cgi&@wlée» @nchhe ARGk OB eRBR] Bhe LAIfeBE kedflD3 110
avoi d even high profile anterior teeth 111-116 projecting into the nouth

area during bru Side, 118,.0f t 01-116., WD
o7 45547 peT/ Usor)Sgagre eBEctye Biishiia Fhie Ke eel eito a3 i P eRT Ruous
or segnmented (e.g., piecew se) concave curvature to avoid the anterior
teeth 111- 116, reeth d0feblQ van treustdomplighadhbedausgudaflestion afitheobrishes

posterior teeth 101-110 can be acconplished because deflection of the

bristles 5 1087 ofdo7biftdfehel Rgt@hl siddeobfloirfides dvestodetnther 60 Bhé Gleckf
the neck 1003 with the anterior teeth 111-116 is reduced or elimnated. In

addition, the CONGGYE S (AR WA BEAROEH 1983BAIELD deBinmi 200RD" 851

user to reach | ower on ost er

addition, the concave curvature of the neck 1003 permits the
toothbrush user to reach lower on the lingual side 118 of a posterior
tooth 101-110 than does a typical toothbrush in the event that the
10 user has lower, lingual side posterior tooth gum recession. In
alternative em_bodiments directed toward lower profile teeth, such as
teeth of children, the concavity of the neck 1003 may be reduced or
eliminated altogether while still providing effective cleaning of the
lingual side 118 of the teeth 101-116 due to the complementary
15  configuration oftthe head 1001 and/or the profile of the bristles 1007
with respect to the geometric shape of the mouth 100 on the lingual

side 118 of the teeth 101-116.
In an alternative embodiment, the head 1001 might be a shape
other than convex, provided that the shape of the head 1001 in
20 combination with the overall profile of the bristles 1007 at least
approximately, and preferably closely, complements the shape of the
mouth 100 on the lingual side 118 of the teeth 101-116. For example,

the head 1001 may have the shape of either embodiment described



tooth 101-110 than does a typical toothbrush in the event that the 10 user
has | ower, lingual side posterior tooth gumrecession. In alternative
enbodi mrewa@ odisserted toward | ower profile teeth, such as PCE®ESH/H3S
children, the concavity of the neck 1003 may be reduced or elimnated

altogether while still providing effective cleaning of the I|ingual side
118 of the teeth 101-116 due to the conple tary 15 configuration of the
head 1001 and/or the profile of the bristle%# 1007 wth respect to the

geonetric shape of the nouth 100 on the lingual side 118 of the teeth
101-116. In an aldbeaveavitherespeoditordIGS.thendedd AGOinatigly, biee aushape of
ot her than convex, provided that the shape of the head 1001 in 20

combi nation wi th glae, onengbh REPHe BaP(sitdiBirld Btdies JR0 adt tdRBRBFushes)
approximately, and preferably closely, conpl enents the shape of the nbuth

100 on the lingual_si 8 the te 101-11 or exanple, the head
T001 ey have CheoRsE ik hpahoBrod b RE deler] BB B B D the
PCT/ USO1/ 25938 -32 above with respect to FIGS. 6 and 7. AIternativeIK, t he
surfaces of the dvezallipofilaegt bee firastlgssilRDV ahave thgpgendrapshapeaef the
t oot hbrushes) provided that the shape of the head 1001 in conbination with

the overall profibatleflodhe tHd khtes iQ011Bafehe heetler@-aligshape of the 5
nouth 100 on the lingual side 118 of the teeth 101-116. As noted above with

respect to FIG 10, {he. pisleried.Narl £spd0R Fct 9, YEEUARLEA Heiile
1005 of the second preferred embodiment of the toothbrush 1000
includes a straight segment 1006 and an angled segment 1008. The
angle 1110 formed by the plane 1111 containing the straight segment
10 1006 of the handle 1005 and the plane 1113 containing the angled
segment 1008 of the handle 1005 is preferably in the range of about
ten (10) to about twenty (20) degrees. Angling of the handle 1005 in
this manner allows the user to reach the lingual side 118 of the
posterior teeth 101-110 without requiring the user to maneuver the

15  toothbrush 1000 as much as when the handle 1005 is straight.
FIG. 12 is a plan view of the mouth 100 illustrating the head
1001 of the toothbrush 1000 of FIG. 10 in use. As described above,
the preferred convex curvature of the head 1001 substantially
corresponds to the curvature of the mouth 100 on the lingual side 118
20  of the teeth 101-116, thereby allowing the bristles 1007 to remain
engaged with the lingual side tooth surfaces of the teeth 101-116

during brushing. In addition, the preferred bristle arrangement

allows the bristles 1007 to remain relatively straight as force is



i ncludes a straight segnent 1006 and an angl ed segnent 1008. The angle
1110 formed by the plane 1111 containing the straight segnent 10 1006 of

t he handiveo 19@54and t he plane 1113 contai ning the angl ed PeRys®EIs938008 of
the handle 1005 is preferably in the range of about ten (10) to about
twenty (20) degrees. Angling of the handle 1005 in this manner allows the
user to reach the lingual side 118 of the osterior teeth 101-110 wi t hout
requiring the user to naneuver, the 15 to dhbrush 1000 as nuch as when the
handl e 1005 is straight. FIG 12 is a plan view of the nmouth 100
illustrating the appid t0€He hibathD(tloahéthesheaDA00dfis RhGredl Bipi andislwn As
descri bed above, the preferred convex curvature of the head 1001

substantial l'y — copfespRIfssile, t%&ﬁ%ﬂ@%@? st ihSeTRYHR AN ol hg, thogual
side 118 20 of the teeth 101 116 ereby a OWI ng the bristles 1007 to

remain engaged with i,hgu aces of t teeth 101-116
dur i ng brushing. ARl RS Shaetert BrisrPac bnd e TR IAFTIA BE ¢ he
bristles 1007 to remain reI atively stral ght as force is WD 02/ 45547

PCT/ US01/ 25938 lamuglpppdustufacess Heddelor anpliesipressary dovngikrusbieg up
and down and side-to-side. Wien the user first inserts the head 1001 in

the nouth 108, tdirl altRelehe Hdadlt 1661 BhcleadToei)ithe ihdtiSl €ithaswith biee
lingual tooth surfaces. As the user applies pressure during brushing 5 and
roves, L head 1001 ko' 0 Ui bl 18hecRTL G5, BUBIP b
contact of the longer bristles of middle grouping 1017. As the longer
bristles of middle grouping 1017 contact the lingual tooth surfaces,
cleaning efficacy is improved by the decreased flattening of the longer
10 bristles due to the rigidity and support provided by the shorted
bristles of end groupings 1018 and 1019. That is, since end grouping
1018 includes short, rigid bristles, the bristles of end grouping 1018
do not bend into the middle grouping 1017 upon first contact of the
bristles of end grouping 1018 with the tooth surfaces. Since the
15  bristles of end grouping 1018 do not bend into the bristles of middle
grouping 1017, the bristles of middle grouping 1017 contact the tooth

surfaces with their tips instead of their sides, thereby providing

improved cleaning effect. In addition, since the bristles of end

grouping 1019 are also short and rigid, they limit the bending of the

20  Dbristles of middle grouping 1017 as the head 1001 is pushed against
and across the teeth 101-116 thereby improving the amount of bristle

tip contact maintained on the tooth surfaces during brushing.



contact of the longer bristles of mddle grouping 1017. As the | onger
bristles of mddle grouping 1017 contact the lingual tooth surfaces,

cl eani ngwbi2/esmey is i nproved by the decreased fl atteni ngpof/uséieesbzsnger 10
bristles due to the rigidity and support provided by the shorted bristles
of end groupings 1018 and 1019. That is, since end grouping 1018 incl udes
short, rigid bristles, the bristles of end g%ouping 1018 do not bend into
the mddle grouping 1017 upon first contact®“of the bristles of end
grouping 1018 with the tooth surfaces. Since the 15 bristles of end

groupi ng 1018 do not Heerdde¢menablies bhe dong bristlesi afdbe migdeEraypiem ¥017 he
bristles of mddle grouping 1017 contact the tooth surfaces with their

tips instead of tipetleasii efsctivielgr ey shoebelr distidl birigplegvetitled eaid Beogliihest .
In addition, since the bristles of end grouping 1019 are al so short and

g S L1l Y @R bRyl SRl B0 o
Sur aces duri ng BPUShEnbeho 8 asblsept miositingsonmroval desning GndBri ng
the long bristles of the mddle grouping 1017 to clean effectively, the

shorter, stif®H brins¢dprexnfial tvetle sdrijcespifinally,14ltRough iBe mboye diesdrep tieen
the teeth 101-116 as pressure is applied to the head 1001, thereby

09, oottty pchph e leiaoklodasgnthan
lingual side cl eatwer‘{%oﬁigliu%ﬁcyooo of FIG. 10 also provides effective cleaning of the
facial surfaces of the teeth 101-116 for many of the same reasons that
it provides effective cleaning of the lingual surfaces. Consequently,
10 the toothbrush 1000 of FIG. 10, and its various embodiments, can be
used for effective, daily dental hygiene.
FIGS. 13 and 14 are plan views of alternative embodiments of
the toothbrush 1000 of FIG. 10. The handle 1300 in FIG. 13 includes
a bend 1302 or angle that facilitates holding of the toothbrush by a
15 left-handed person. By contrast, the handle 1400 in FIG. 14 includes
a bend 1402 or angle that facilitates holding of the toothbrush by a
right-handed person. The bends 1302, 1402 in the handles 1300,
1400 allow the handles 1300, 1400 to rest more comfortably in the
hands of the users and, therefore, facilitate more comfortable use of
20  the toothbrush 1000. In addition to the embodiments illustrated in
FIGS. 13 and 14, the handles 205, 1005 might alternatively be angled

toward the brushing surface 301, 1101, for example, as shown in FIG.

5, or away from the brushing surface 301, 1101, for example, as



t he toot hbrush 1000 of FIG 10 al so provides effective cleaning of the
facial surfaces of the teeth 101-116 for nmany of the sanme reasons that it
provi des ved hretskve cl eaning of the lingual surfaces. ConsepqUertl2593810 t he

t oot hbrush 1000 of FIG 10, and its various enbodi nents, can be used for
effective, daily dental hygiene. FIGS. 13 and 14 are plan views of
alternative enbodi nrents of the toothbrush 00 of FIG 10. The handl e 1300
in FIG 13 includes a bend 1302 or angle tfaf facilitates holding of the
toot hbrush by a 15 | eft-handed person. By contrast, the handle 1400 in FIG
14 includes a befhdwmdz BIG.ahyl eOnhaaf ¢uinhiy skdd ihothei aryk edn tgnwision a

t oot hbrush by a right-handed person. The bends 1302, 1402 in the handl es

1300, 1400 all OWérMyh@ﬁbﬁalel%Qﬁﬁ?ﬁf&%ﬂs) t6 Gnkluier iforheriféstednahde
hands of the users and, therefore, fTacilitate nore confortable use of 20

t he toot hbrush 10Q0... I n. addi i on j i r i . )
13 and 14, the haaﬁgffrélsa @%Sgh%gémﬁ%’%%{b ?aﬁgﬁggﬁeé%é%e%gf%@p 4%&%15%&[5“
brushi ng surface 301, 1101, for exanple, as shown in FIG. 5, or. away from
the brushing sur fhgreimoAll sudnhapdle copdigyrations appintemded.tp nB1yishon Abs 038
-35 shown in FIG 11. One of ordinary skill in the art can envision a

vari ety of habdl episibtbinduscapé ofishé presealt udeendidoh. t he preferred and
alternative enbodi nents of the toothbrushes 200, 1000 descri bed herein.

Al such handl e confi gy alg9Rsn e vhibaSdREndR baldodibhtd) € totbRUEh!
and scope of the present 1nvention.
1000 of FIG. 10 may be fabricated with a variety of embodiments of
the neck 1003. In the preferred embodiment ciiscussed above, the
neck 1003 is fabricated to include an acute, continuous concave
10 curvature with respect to the brushing surface 1101. However, in an
alternative embodiment, such as one for use with low profile (e.g.,
children's) teeth, the concave curvature or angling may be less acute
(e.g., as shown in FIG. 5) or the neck 1003 may even be straight.
As described above with respect to FIGS. 10-14, the present
15 invention provides a toothbrush 1000 fabricated to effectively clean
all tooth surfaces of the teeth during brushing of such teeth by an
individual. With its head 1001 and/or bristle arrangement contoured
to complement the geometric shape of the mouth 100 on the lingual
side 118 of the teeth 101-116, the toothbrush 1000 is particularly
20  effective for cleaning the lingual side 118 of the teeth and gums in

contrast to its prior art counterparts. In addition, the toothbrush

1000 1is also very effective for cleaning the facial side of the teeth and



In addition to various handl e enbodi nents, the toothbrush 1000 of FIG 10
may be fabricated with a variety of enbodinents of the neck 1003. In the
pref erredvenbesdsnent di scussed above, the neck 1003 is fpoTHUS@ErEASt O

i ncl ude, an acute, continuous concave 10 curvature with respect to the
brushi ng surface 1101. However, in an alternative enbodi nent, such as one
for use with low profile (e.g., children's), teeth, the concave curvature
or angling may be | ess acute (e.g., as showh in FIG 5) or the neck 1003
may even be straight. As described above with respect to FIGS. 10-14, the
present 15 i nverguims gudywhdesfoze,t ot Hbothbrushohat abay deet eded onefvfeaydayel y
clean all tooth surfaces of the teeth during brushing of such teeth by an
i ndividual . Wth j%,PR88ich@01 and/or bristle arrangement contoured to
conpl ement the geonetric shape of the nouth 100 on the lingual side 118 of

the teeth 101-116, the,toot.hbrush 1000 4.s partigul ar. Q.effective for
cl eaning the |ingual g@%}%mffg at°% hgot eﬁ‘elgﬁ' aﬁm%fzéuﬁ&;'% ‘%Er(gﬁ?ﬁ' agite{%aiﬂz%
prior art counterparts. In addition, the toothbrush 1000 is also ver

effective for cl capbodimaentsfelcthis iveation ape itastatedvinohozre sepprally

PCT/ US01/ 25938 -36 guns and, therefore, is a toothbrush that may be used

in everyday dentghmibygietiee eRifodimiengs 60Wign 0 and 15wA8h thei diktihotibher
alternative enbodinents of this invention are illustrated which are

generally 5 sim]|akqtRidpe embodiments of Figs. 10 and 11 with the
di stinctions )

With reference initially to Figs. 15-19, a toothbrush 2000 is
depicted having a head 2002 connected by a neck 2004 to a handle
2006, only a portion of which is shown. The head 2002 is formed with

10  a bristle mounting surface 2008 defined by a first end 2010, a second
end 2012 connected to the neck 2004, opposed sides 2014 and 2016
and a longitudinal axis 2018 extending in a direction between the
ends 2010, 2012. Preferably, the bristle mounting surface 2008
includes a center section 2020 which is spaced from each of the ends

15 2010, 2012 and extends between the sides 2014, 2016 of the head
2002. A number of tufts 2022 are arranged in an array within the
center section 2020 of the bristle mounting surface 2008, each of
which consists of a number of individual bristles 2024. The bristles
2024 within each tuft extend outwardly from the bristle mounting

20 surface 2008 and terminate at a bristle tip thus defining a height
dimension "H" (See Fig. 16) measured from the bristle mounting

surface 2008 to the bristle tips.



noted below. Wth reference initially to Figs. 15-19, a toothbrush 2000 is
depi cted having a head 2002 connected by a neck 2004 to a handle 2006,
only a pwoopsssef which is shown. The head 2002 is fornedr@ikoll®3938 bristle
nmounting surface 2008 defined by a first end 2010, a second end 2012
connected to the neck 2004, opposed sides 2014 and 2016 and a | ongitudi nal
axis 2018 extending in a direction between e ends 2010, 2012.

Preferably, the bristle nounting surface 2008 includes a center section
2020 which is spaced fromeach of the ends 15 2010, 2012 and extends

bet ween the sides 2014)nQobEcte fidhhembodiopmts af thisvbyvestionudepictegbn ar e
arranged in an array within the center section 2020 of the bristle

nounting surface 138081528ck &f reyibt Afadnsioh roberddifdndrethe bristidsv2okial
bristles 2024. The bristles 2024 within each tuft extend outwardly from

the bristle nountj.ng. 2 urface r.m nat i e_tj S
defining a hei ghth@g%nngl?é F%%%%I—?B%?’%geﬂ%bg.ﬁﬁ fg‘ﬂ‘%tg‘sdﬁ’ %gd r 8%)}[1%%.%%%1@{%’(3
nmounting surface 2008 to the bristle tips. WO 02/45547 PCT/USO1l/ 25938 - 37
One obj ective of &% 20ABodrmas ysopf the Jopihbansh #PUepr thatithe, tins gkthe s o3
is to resist deformation or bending of the bristles 2024 wthin the center
section 2020 bn drighg t20@4nalre dnrdatained én georgthongwithxithe20d®h. duflihig use
of the toothbrush 2000 so that the tips of the 5 bristles 2024 are

mei ntai ned in confagtaiid fo 1t @&A1 dHedtion is achieved by the provision of
bristle supports 2026 in the area of the bristle mounting surface 2008
between the end 2010 and center section 2020, and bristle supports
2028 in the area of bristle mounting surface 2008 between the end
10 2012 and center section 2020.

In the embodiment of this invention shown in Figs. 15-17D, the
bristle supports 2026 and 2028 are identical in construction and
comprise a series of longitudinally spaced rows of tufts 2030, each
consisting of a number of individual bristles 2032. The tips of the

15  bristles 2032 within each row of bristle supports 2026 and 2028 are
located in the same plane in the embodiment of Figs. 15-17D, and the
height of such bristles 2032 is in the range of about 1/3 to 1/2 of the
height H of the bristles 2024 of the tufts 2022 within the center
section 2020. For example, where the height H of the bristles 2024

20 within the center section is 10-12 mm, the height of the bristles 2032
within the row of tufts 2030 closest to the center section 2020 is about
6 or 7 mm whereas the height of the bristles 2032 within the next row

of tufts 2030 closest to the ends 2010, 2012 is 4 or 5 mm.



resi stance to | ongitudinal deflection is achieved by the provision of
bristle supports 2026 in the area of the bristle nounting surface 2008
section 20Q0243wd bristle supports between the end 2010 paTuUsertsess 2028
in the area of bristle nounting surface 2008 between the end 10 2012 and
center section 2020. In the enbodi nent of this invention shown in Figs.
15-17D, the bristle supports 2026 and 2028 are identical in construction
and conprise a series of longitudinally sp¥ted rows of tufts 2030, each
consi sting of a nunmber of. individual bristles 2032. The tips of the 15

bristles 2032 w tAdditeaelly] ekhe déndih ' of t3epiasrd of Borbleandt? @D80afbeming
| ocated in the sane plane in the enbodi nent of Figs. 15-17D, and the

hei ght of such brj_stl hS t

el ght i of ¢ he. 5Pl PRLEIATASEuhRE 20200 M eqtal b Inthe ek oF, |
2020. For exanple, where the height H of the bristles 2024 20 within. the
center section i PPyl ta ofglge ??Q%Et %P}Fh%aﬁ’é%?ﬁg’éwg@:?? S\la\ﬂzr%wlt%’ﬁ’é r ow
of tufts 2030 closest to the center section 2020 is about 6 or 7 mMm

wher eas t he hei ghtheofertthe sbetion |2620268 Ehenibtrfsitle thveintexg snoface F0G8ufatter2030
closest to the ends 2010, 2012 is 4 or 5 mMm WO 02/ 45547 PCT/ US01/ 25938

-38 Addi tionaply gyiche1d SR8k N1 lan@f "IN @rk Ol 1ifil he dirdbtion 2R’ @h81 N9

each of the bristle supports 2026 and 2028, is equal to in the range of
about 1/ to % ofy f he wbSndtkis b018%r I hBhAR008! SRl §7tults 2022 within

The height dimension and length dimension of the rows of

bristle tufts 2030 forming the bristle supports 2026 and 2028 are

intended to provide stiffness in a longitudinal direction to resist

10 bending of the-bristles 2024 within the center section 2020 upon

engagement with the teeth, and thus maintain the tips of such

bristles 2024 in contact with the teeth. As schematically depicted in

Fig. 17A — 17D, further stiffening can be provided by the bristle

supports 2026 and 2028 by the inclusion of a stiffening portion in the

15 Dbristle tufts 2030 which extends from the bristle mounting surface

2008 to a height of about 1/3 to 1/2 of the height "H" of the bristles

2024 within the center section 2020. With reference to Figs. 17A and

17B, the stiffening portion may comprise a densified area 2034 of

bristles 2032 within each tuft 2030. As schematically depicted in Fig.

20 17b, such densified area of bristles 2032 is simply a concentration of

additional bristles 2032 which extend outwardly only a portion of the

height of a tuft 2030 thus adding rigidity and stiffness to the tuft

2030. The concentration or densification of bristles 2032 within a



the center section 2020 of the bristle nounting surface 2008 where 5 such
|l engths "I" and "L" are neasured in a direction along the |ongitudinal

axi s 2018voh2/443¢7 head 2002. See Fig. 17. The hei ght di nenBcDusaroisengt h

di mrension of the rows of bristle tufts 2030 form ng the bristle supports
2026 and 2028 are intended to provide stiffness in a |ongitudinal
direction to resist 10 bending of the bristles 2024 within the center
section 2020 upon engagenent with the teet¥)-and thus maintain the tips of
such bristles 2024 in contact with the teeth. As schematically depicted in

Fig. 17A - 17D, fportibarofsthef heighoofahn thésp2080 dedrdntet hRahrthethembsupgor t s
2026 and 2028 by the inclusion of a stiffening portion in the 15 bristle

tufts 2030 vvhichb/qé& : i St Wﬁ&% c g@%

hei ght of about 1 ?éobd%?%igpht&]ﬂgn e‘%é‘ tt%‘ﬁ "0 2?%%%@?153 ﬁées 5%8(\3\??% n
the center sectiap 20 W t erence to Figs. 17A and 17B, the
stiffening porti 32’%%&%0@8%@%5 ‘densified area 2034 of bristles 2032
wi thin each tuft 2030. As schematically depicted in Fig. 20 17b, such

densified area of bri sin ez 208thdtves emplogimenbrdeliier at7 showh inaditigs. i BHE
bristles 2032 which extend outwardly only a portion of the height of a

tuft 2030 thug adging7p, ¢ dtifnans g@fﬂiéﬁ N8 ot RIddNE: kbl 02 QA0uf THEE tufts
concentration or densification of bristles 2032 within a WO 02/ 45547

st LIS SRR P SN AP O
section coating, a treatment or a sleeve of rubber, plastic or a similar
material designated generally by the reference number 2035 in such
Figs. Such stiffening portion 2035 extends from the bristle mounting -
10  surface 2008 along the tufts 2030 to a height in the range of about 1/3
to 1/2 the height H of the bristles 2024 within center section 2020.
Refe:z‘ring,;r now to Figs. 18 and 19, an embodiment of this
invention is depicted in which bristle supports 2036 and 2038 are
provided having the same location, height and length dimensions as
15 Dristle supports 2026 and 2028, except instead of tufts 2030 the
bristle supports 2036 and 2038 are formed of individual rubber or
plastic rods 2040 each mounted to thé bristle mounting surface 2008.
The plastic or rubber rods 2040 perform essentially the same
stiffeniﬁg function as the tufEs 2030 in Figs. 15-17, as described
20 above. The embodiment of Figs. 18 and 19, including the construction

of the tufts 2022 within center section 2020, is identical to that of

Figs. 15-17.



2020 of the head 2002. In an alternative enbodi mrent of Fig. 17 shown in
Figs. 17C 5 and 17D, a stiffening portion is provided in sone or all of
the tuftawoRaD&34forming bristle supports 2026 and 2028 whpchusamspisses a
coating, . a treatnment or a sleeve of rubber, plastic or a simlar

mat eri al designated generally by the reference nunber 2035 in such Figs.
Such stiffening portion 2035 extends fromthe bristle nmounting 10 surface
2008 along the tufts 2030 to a height in tt#) range of about 1/3 to 1/2 the
hei ght H of the bristles 2024 within center section 2020. Referring now to

Figs. 18 and 19, an erfiadembodimbnt bf $hisningehtion slowaiepn dtigsl 20 anddi 21 is
bristle supports 2036 and 2038 are provided having the sane | ocati on,

hei ght and | engt i i { St upp. . : . ept
"mstead of tufts Bosinesnralipattatd 5 Figh ALY JA0ERIATNE Habish

i ndi vi dual rubber ,or .plastic rods, 2040 mounted to the brjst]e

mounti ng sur f ace @ogiltening norkiop; OI'rﬁmreXF%Wsﬁ?éJg‘eﬂéP? codstles o | y

the sane stiffening function as the tufts 2030 in Figs. 15-17, as
descri bed 20 abov2932Toemenydhe tefis 20B0Hnghe dstdmdupPorts 2ORGHNTH202% are
construction of the tufts 2022 within center section 2020, is identical to

that of Figsg 13mbieq W t‘&%/eﬂe‘ii;g,g 'tB?FtH@%iéﬁ@%@ the AFisk&s 20DD BB 1108

this invention shown in Figs. and 21 is 'the sanme as that illustrated in

Figs. 15-17D, | nc;t'louw%I gpt&i%se HOVintrhkes in a direction from the ends 2010 and

2012 toward the center section 2020 of the head 2002. Similarly, the

embodiment herein depicted in Figs. 22 and 28 is the same as that

illustrated in Figs. 18 and 19 except that the tips of the individual

10 rubber or plastic rods 2040 are tapered foward the center section
2020 in the same fashion as the bristles 2032 in Figs. 20 and 21.

While the invention has been described with reference to a

preferred embodiment, it should be understood by those skilled in the

art that various changes may be made and equivalents may be

15  substituted for elements thereof without departing from the scope of

the invention. In addition, many modifications may be made to adapt

a particular situation or material to the teachings of the invention

without departing from the essential scope thereof. " Therefore, it is

intended that the .invention not be limited to the particular

20 embodiments disclosed as the best mode contemplated for carrying

out the invention, but that the invention will include all embodiments

falling within the scope of the appended claims.



of a stiffening portion 2034 or 2035, except that the tips of the bristles
2032 formng the tufts 2030 in the bristle supports 2026 and 2028 are 5
angl ed owoapessed so that the height of the bristles 2032r@iwkowesbise rows
of tufts 2030 increases in a direction fromthe ends 2010 and 2012 toward
the center section 2020 of the head 2002. Simlarly, the enbodinent herein
depicted in Figs. 22 apd;A3,.is the same as that illustrated in Figs. 18
and 19 except that the tips of the individubl-10 rubber or plastic rods
2040 are tapered toward the center section 2020 in the sanme fashion as the
bristles 2032 in I gs.A 2&btabdugd comPhisigg:t he i nvention has been descri bed
with reference to a preferred enbodinent, it should be understood by those
skilled in the art tQ@Ba¥&kLous changes may be made and equi val ents may be
15 substituted for elenents thereof w thout departing fromthe scope of the

invention. In addition, many nodifications my be de {o adapt .
particul ar situation & hr?éﬁebﬁéﬂng & %I’Yét teé’é]eh%/r?@@% § 'WHV@%@@OEP $#¢ hout
departing fromthe essential scope thereof.' Therefore, it is intended

that the inventi dmmbe, dEpdsedisides 4:10d Hengiutinall axis 28t@nbodinendsection
di scl osed as the best node contenplated for carrying out the invention,

but that the Enveki{yeBn\Wald firSicitd8e@dd &fdedi nents falling within the
scope of the appended clai ns. WO 02/ 45547 PCT/US01/25938 | claim - 41 1.
A toothbrush conprisi nagi:)11J.]t%tlir11;§l ncﬁ”b%.istles mounted to said head in a center section
which is spaced from said first end, spaced from said second end and
extends substantially between said opposed sides, each of said
bristles within said center section extending outwardly from said
10 head and terminating at a tip, said tips of said bristles lying in
substantially a common plane defining a height dimension relative to
said head, said center section within which said bristles are located
defining a length dimension measured in a direction along said
longitudinal axis of said head,;
15 a first group of bristle supports mounted to said head and
extending between said first end and said center section, and a
second group of bristle supports mounted to said head and extending
between said second end and said center section, each of said first
group and said second groﬁp of bristle supports having a length
20 dimension measured in a direction along said longitudinal axis which

is in the range of about 1/4 to 1/2 of said of said length dimension of

said center section and being effective to resist deformation of said



a head having a first end, a second end connected to said handle, opposed
sides and a longitudinal axis extending in a direction 5 between said
first andaveewesd7 ends; a plurality of bristles nounted toPerUdI=aEE | N a
center section which is spaced fromsaid first end, spaced fromsaid
second end and extends substantially between said opposed sides, each of
said bristles within said center section extending outwardly fromsaid 10
head and ternminating at a tip, said tips of4%aid bristles lying in
substantially a common pl ane defining a height dinmension relative to said
head, said centerbrs&ld iwithih tdHid whiteh satibnbrihshl diredtion! paailRd tolefiidi ng
a length dinension neasured in a direction along said |ongitudinal axis of

said head; 15 a fﬂ’ﬁgﬁ},ﬁ;fﬁ%ﬁ% Opgéﬁglleeadsupports nounted to said head and
sdl I'rs

ext endi ng bet ween end and said center section, and a second
group of bristle supports nmounted to said head and extending between said
second end and said center section, each of said first group and said
second group of bristle supports having a I ength 20 di nensi on neasured in a
direction al ong <aid |'Bhgitoeitibrath afickainhilcin wildch rachefrsmd diret gatraptof1/ 4
to 1/2 of said of said |length dinmension of said center section and being

effective to res iﬁsﬁ@éﬁbﬁ&‘tk %@Ldoéaia%éoﬁd/épg%ﬁéPﬂFisﬂQE’u??@Hs%@ Y3fned b

bristle within said center section in a direction parall to said
ongi tudinal - axi *a g{nn ae'rdofhgggdles of bristles.

3. The toothbrush of claim 2 in which each of said bundles of
bristles has a height dimension measured in a direction outwardly
from said head which is less than said height dimension of said
bristles within said center section, each of said bundles of bristles‘
5 including a stiffening portion which extends from said head along at

least a portion of said height dimension thereof.

4, The toothbrush of claim 3 in which said stiffening portion is a
coating applied to at least some of said bundles of bristles within said
first group and said second group of bristle supports along a portion

thereof extending outwardly from said head.

5. The toothbrush of claim 8 in which said stiffening portion is a
sleeve mounted to at least some of said bundles of bristles within said
first group and said second group of bristle supports along a portion

thereof extending outwardly from said head.



2. The toothbrush of claiml in which each of said first group of bristle
supports and said second group of bristle supports is formed of a nunber
of bundl ae0ot/43317 stl es. 3. The toot hbrush of claim 2 in wTASezshssof sai d
bundl es of bristles has a height dinension nmeasured in a direction
outwardly from said head which is | ess than said height dinension of said
bristles wthin said center section, each of said bundles of bristles 5
including a stiffening portion which extend$3from sai d head al ong at | east
a portion of said height dinension thereof. 4. The toothbrush of claim3 in
which said stiffening portion is a coating applied to at |east sone of
said bundles of bristles within said fi rst group and said second group of
bristle supports al on i r

head. 5. The tootThbr ugw@e ?&{tbg?l?ﬁ}égfﬁa Eﬁ(g’g{lghgg f%ﬁglgp%r{t%nﬁ?%&a

sl eeve nmounted to at | east.sone of,hsaid bundl.es bristles w.thin_sai
first group and sHfd @@@Bﬁgm(j‘tt’(ﬂ?p"fol?rlﬁﬂ‘?%?"ll 1§L?&36?§tssoé’ll%ﬁ sgdymdlgy Og

t her eof extending outwardly from said head. WD 02/ 45547 PCT/ US01/ 25938 -43
6. The t oot hbr ustbridtled fmmirg maithifickt gaodp sind fsand sgequt tgrowps ©f diristde ea
of densification of bristles within at |east sone of said bundl es of

bristles form ng §gipdyid, 'salid HreHPofRen Sificstis R CANBrigtes Rkt dil 'é&t‘v@ardl%
supports, said area of den3| fication of br| stles extendl ng outward

from said hea% alf?&% Salg% ad ariox?fg aspacgr ion ofs salg bristie bundles

7. The toothbrush of claim 3 in which said stiffening portion
extends along said bundles of bristles to a height in the range of
about 1/3 to 1/2 of the height of the bristles within said center section

of said head.

8. The toothbrush of claim 1 in which each of said first group of
bristle supports and said second group of bristle supports is formed of

a number of sections of resilient material.

9. The toothbrush of claim 8 in which said resilient material is

rubber.

10. The toothbrush of claim 8 in which said resilient material is

plastic.



7. The toothbrush of claim3 in which said stiffening portion extends

al ong said bundles of bristles to a height in the range of about 1/3 to
1/2 of theohmisgght of the bristles within said center sectponusafi2ssssi d head.
8. The toothbrush of claim1 in which each of said first group of bristle
supports and said second group of bristle supports is fornmed of a nunber
of sections of resilient material. 9. The toothbrush of claim8 in which
said resilient material is rubber. 10. Thet4 oot hbrush of claim 8 in which
said resilient material is plastic. WO 02/45547 PCT/US01/ 25938 -44 11

The toot hbrush ofixl aiThd tbathMiuch eaclhaigf 8siai erltektdehsodisaid esttidBilof
mat eri al has a hei ght dinension neasured in a direction outwardly from

sai d head which i hd hei [ [ L4 :bris thin
sai d nounting aré%Shﬁgﬁ #%&Q?%gtqbrggﬁﬂg?g(ﬂﬁgﬁ§gﬂ195%%§&h&§gié %%gﬁn@%s of
resilient material ar ar.rang erally parallel rows sectlon
rosiliont materi AUHATALGEOR %\% %%%W&%%éﬁﬁé@ﬁnsw@b@ éﬂdﬂ%l%@
said head, said rows of sections of resilient material formng 5 said flrst
group of bristl e suppoidttksprishiresaidvi@oyntimgrasaai ng i n hei ght dinension in
a direction fromsaid first end toward said nounting area, and said rows'
of sections of resilient material form ng said

12.  The toothbrush of claim 8 in which said sections of resilient
material are arranged in generally parallel rows of sections of
resilient material with each row extending between said opposed
sides of said head, said rows of sections of resilient material forming
5 said first group of bristle supports progressively increasing in height
dimension in a direction from said first end toward said mounting
area, and said rows of sections of resilient material forming said
second group of bristle supports progressively increasing in height
dimension in a direction from said second end toward said mounting

10 area.

13. The toothbrush of claim 8 in which said sections of resilient

material are generally cylindrical-shaped rods formed of rubber.

14. The toothbrush of claim 8 in which said sections of resilient

material are generally cylindrical-shaped rods formed of plastic.



second group of bristle supports progressively increasing in height
dinension in a direction fromsaid second end toward said nounting 10
area. 13wQOhz43sent hbrush of claim 8 in which said secti onBCDUS#1ESPIS ent
material are generally cylindrical-shaped rods formed of rubber. 14. The

t oot hbrush of claim8 in which said sections of resilient material are
general ly cylindrical -shaped rods formed of  plastic. WO 02/45547

PCT/ USO01/ 25938 -45 15. The toot hbrush of 'c‘/llgl"m 8 in which said sections of
resilient material form ng each row have a top end, said top ends of said
sections of resill®nt Hae dootdibrwshhifnclazoh8 riowwihyéngaich sactiomsrof resifieate,
each of said common pl anes being generally parallel to said head. 16. The
t oot hbrush of cl ahatdihl fohisty atld 199¢HavaSaofop’ estl! isaid togsé@ds, Jf dAAmM ng
a row each has a top end, said top ends of said sections of resilient
material form ng ..d.ro 1:3:hi 1 d. i [Ssh..ar f bristle supports all
lying within a co%gn%)l%ﬁgggl 1|e%ﬁ @%J%errégs‘évéhflﬁ ggﬁéirém lf}éli%h%iaonc%%élggﬁred
fromsaid head in _ a "direction fromsaid first end toward said nounting
area, said top erilangs eagh pfswdd@mmen plossp haing ganespllsrarsdlel g spidd
rows within said second group of bristle supports all lying wwthin a
common pl ane whi diedadicreases in height dinmension neasured from said head
in adirection fromsaid 10 second end toward said nounting area.

16.  The toothbrush of claim 8 in which said sections of resilient
material forming a row each has a top end, said top ends of said
sections of resilient material forming said rows within said first group
of bristle supports all lying within a common plane which increases in
-5 height dimension measured from said head in a direction from said
first end toward said mounting area, said top ends of said sections of
resilient material forming said rows within said second group of
bristle supports all lying within a common plane which increases in

height dimension measured from said head in a direction from said

10 second end toward said mounting area.



WO 02/ 45547 PCT/ US01/ 25938 -46 17. A toothbrush, conprising: a handle; a
head having a first end, a second end connected to said handle, opposed
si des andva@ot/esgi t udi nal axis extending in a direction 5PORPUSMEEIISaAId
first and second ends; a plurality of bristles nmounted to said head in a
center section which is spaced fromsaid first end, spaced fromsaid
second end and extends substantially between said opposed sides, each of
said bristles within said center section'é%iending outwardly fromsaid 10
head and termnating at a tip, said tips of said bristles lying in
substantially a cihmonApbeitdrdeh; conmgrisinizei ght di nension rel ative to said
head, said center section wthin which said bristles are |ocated defining
a |l ength dinmension neagyngdid.-n a direction along said |ongitudinal axis of
said head; 15 a first group Of bristle supports nounted to said head and

ext endi ng between said firsf.end and ;sajd nter section, and a . secon
group of bristle suppo?t%eaﬁi(t)&ﬁtvélﬁg t% f?ﬁ# cF“rC‘ilga?i s;ﬁangx%réﬂoqowectggt \‘?\%esr?l‘gai d
second end and said center section, each of said first group and said
second group of bramdlecoppgredraideshani mgoagituidinal 20s ¢ixtemdingrinrrediecidonf r om
said head, at |east sonme of said bristle supports within said first and
second groups 5 Nqddtdicea shidtfirkt 8RN RBcoPERdHN to resist bending of the

bristles within said center section in
a plurality of bristles mounted to said head in a center section
which is spaced from said first end, spaced from said second end and
extends substantially between said opposed sides, ’each of said
bristles within said center section extending outwardly from said

10 head and terminating at a tip, said tips of said bristles lying in
substantially a common plane defining a height dimension relative to
said head, said center section within which said bristles are located
defining a length dimension measured in a direction along said
longitudinal axis of said head;

15 a first group of bristle supports mounted to said head and
extending between said first end and said center section, and a
second group of bristle supports mounted to said head and extending
Between said second end and said center section, each of said first
group and said second group of bristle supports having a height

20 dimension measured from said head, at least some of said bristle
supports within said first and second groups including a stiffening
portion to resist bending of the bristles within said center section in

the longitudinal direction.



the | ongi tudi nal direction. WO 02/ 45547 PCT/USO1/ 25938 -47 18. The

t oot hbrush of claim 17 in which each of said individual supports of said
first andveewesd7 groups of bristle supports is a bundle pET/SIIESHIBS. 19
The toot hbrush of claim18 in which said stiffening portion is a coating
applied to at |east sonme of said bundles of bristles within said first
group and said second group of bristle supQB{ts al ong a portion thereof
extending outwardly from said head. 20. The*toot hbrush of claim 18 in which
said stiffening portion is a sleeve nounted to at |east sone of said
bundl es of bristles within said first group and said second group of
bristle supports along a portion thereof extending outwardly fromsaid

head. 21. The toofdbr upke @hoiHRuSh 16t élﬁnﬂ’“l’?hnsﬁrh%}ﬁfebt:ﬁ%ﬂ Mdpﬂfd‘%ﬂ%als
an area of densifi catl on of bristles within at | east sone of said bundles

Cuppor s, sai d aruipsnriehend Kl RUA B Bec SRR e e i iy

fromsaid head al ong a_portion of said bristle bundles. 22. The toothbrush
of claim 18 in wiidiiglssd stiffening portion extends along said bundl es of
bristles to a height in the range of WO 02/ 45547 PCT/ US01/ 25938 -48 about
1/3 to 1/2 of the height of the bristles within said center section

19.  The toothbrush of claim 18 in which said stiffening portion is a
coating applied to at least some of said bundles of bristles within said
first group and said second group of bristle supports along a portion

thereof extending outwardly from said head.

20.  The toothbrush of claim 18 in which said stiffening portion is a
sleeve mounted to at least some of said bundles of bristles within said
first group and said second group of bristle supports along a portion

thereof extending outwardly from said head.

21.  The toothbrush of claim 18 in which said stiffening portion is
an area of densification of bristles within at least some of said
bundles of bristles forming said first group and said second group of
bristle supports, said area of densification of bristles extending

5 outwardly from said head along a portion of said bristle bundles.

22.  The toothbrush of claim 18 in which said stiffening portion

extends along said bundles of bristles to a height in the range of



of said head. 23. The toothbrush of claim18 in which each of said first
group and said second group of bristle supports has a | ength di nension
measur ed Wooz433iT ecti on al ong said | ongi tudi nal axi s whi chCT/@S0RsDI%e range
of about 1/4 to 1/2 of said |length dinension of said center section.

-48 -
about 1/3 to 1/2 of the height of the bristles within said center section

of said head.

23.  The toothbrush of claim 18 in which each of said first group
and said second group of bristle supports has a length dimension
measured in a direction along said longitudinal axis which is in the
range of about 1/4 to 1/2 of said length dimension of said center

section.



