AUG TOOTHBRUSH W TH LONG TUDI NAL BRI STLE REI NFORCEMENT Thi s ap@k!g@hlaﬂmls
a continuation-in-part of U S. Patent 5 Application Serial No. 09/ 224, 96%
filed January 4, 1999 and entitled "Lingual Toothbrush And Met hod of
Fabricating Sane." FIELD OF THE | NVENTI ON The invention relates generally
to toothbrushes, and, nore particularly, to a toothbrush which provides
effective renoval of 10 plaque and foreign matter fromthe |ingual, or
tongue, side of the teeth and from between,teeth. BACKGROUND OF THE
| NVENTI ON Toot hbrushes of varying shapes and sizes are known for cleaning
teeth and dental prosthesis. Typically, a toothbrush 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
"~ responsible for renoving plaque and foreign matter fromthe teeth during
brushing. The head {less the bristles), neck, 19 A 22003 -2- and handle are
. typically formed as a unitary device through a nolding process. Mst.
often, the head connects to the neck and the neck connects to the handle
such that the resulting head, neck, and handle

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 generaﬂ&jto 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
cleaﬁing 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 arrasr of bristles that
are ultimately responsible for removing plague and foreign matter

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



5 conbination are in a relatively straight line along their longitgpéqgé“ - :
axes. However, in sonme other enbodi nents, such as those illustrate iAo JOE3
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
t he shape of a "T." The handle is typically straight, 10 relatively |ong
and rigid, but in sone toothbrush designs the handle includes bends or
angles either to make the handl e nore confortable for a user to hold
and/or to inprove the toothbrush user's a551ity to access hard-to-reach
surfaces of the teeth._ Toothbrushes of the types descri bed above are
“effective for 28 dandengredypicalbadonhethast sethitaky déstiad tHewlhes s,

but they al so have specific limtations. These limtations stemmainly from
the fact that doldhpesocd¢. their nature, clean nost effectively when they.
extend substantially perpendicular to the surface being cleaned. Gven the

positioning and noti abpts,.that _are present when usinpg 20 devices
havi ng | ong, strai gh@?sgiq{g}? ’hgﬁél ]é%a(&i T’%Dr?c?%etocﬁh?i RS And e mpedn
nout h, a user cannottre ily position the bristles of prior art

t oot hbrushes s&°BREE SrFé’ii ?fgf‘f]@fﬁ’r‘)é’étiihﬂé theggailting headenedalardehandleer al |

areas of the teeth, dental work and guns, especially those 19 AU 6 2 13
0:3' -3- ar@as conzhinatiencare hre al telgtiably stratndige asbti® tREirtIBR 9@k Ra1 These

di sadvant ages have been overcone to sone extent by various desligns
directed tovar duleP@ivager, B BRICHIREAMNhidiYndlts! QO RE B8RS ated
in U.S. Design Patent Nos. 44,997; 47,669; 73,245: 77,115; 175,894;
259,977; and 282,603, the neck and hea;d are oriented perpendicular
| to each other in the shape lof 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 abihity to

gccess 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 si)eciﬁc limitations. These limitations stem mainly from the fact
that bristles, by thei_r 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 han;dles 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



such as maki ng the head smaller, angling the brush handl e and/or f tﬁﬁ PR,
head, providing a flexible joint in the handle or arrangi ng bri st gs -gffkﬁ
varying lengths to formtufts having special contours intended to inprove

their penetration of irregularly shaped structures. Sone exanples of these
| nprovenents are described in U S. Patent Nos. 4, 463,470; 4,800, 608;

5,613, 262; and 5,628,082. 10 However, inprovenents 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

bet ween teeth. For ex l e, typical. priogr art toothhrushes includ an
array of bristl e@re@)&@% Ate P¥‘o i d b floRgRet B%Fh?){ﬁgﬁ tﬁﬁﬂl-lgrhese
~terminating with bristle tips which all he in the same place. In contrast,

the |ingual sidedisadvhntagesthewiebéaresverconrevioxsmue eatarteby vitioss derigns
curvature is particularly pronounced at the front, or anterior, portion of

the mouth. Ther efireeteddttivdr@ BHEFoEALTHE MEneLRGAMIRE B kbdthbrigPhiRaysh
heads cannot effectively clean all |lingual 20 side anterior tooth surfaces

regardl ess of th [ ' f 1 Kk ngd._head portiens .of the
toot hbrush. In a &?%%n&%%é gp?aleg%({]glr]\ﬂa%t?‘ftje}ea%gﬁngh%en t @%@nﬂg%tan or

t oot hbrushes{ﬁmkgﬁ gan uveri,&g@'{ he tqQothbrush _.head_difficult on the back
(i.e., linguat) &rt18eae, pYviding »iszddedeint pe the hapdle gparrangingdristiass
into the teeth, deflecting the head of the brush away from proper contact
with the |ingual oSwafng lehgtine to deth. tufts having special contours intended to

improve their penetration of irregularly shaped structures. Some
examples of these improvements are deseribed in U.S. Patent Nos.
4,468,470; 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 lingnal 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 fhe front, or
anterior, portion of the _mouth. Therefore, due to such geometric

* incompatibility, foothbiush 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 tile necks of most toothbrushes makes maneuvering the toothbrush

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



To overcone the shortcom ngs of prior art toothbrush conflgura[t mg
t oot hbrush users tend to engage the bristles with 5 additional gg’?
the lingual surfaces of the teeth in an attenpt to nore effectlvely cl ean
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 within a
particul ar range depending on the 10 stiffness of the bristles. If the
force is not great enough, the bristle ti%s will not engage the surface
bei ng cleaned with sufficient pressure to do an effective a job of

cl eani ng. On theeckt hempsangto ilie tthetl, odeRediFg tRO };gara%%f thB Wil |
bend or flatten so as to engage the surface %)el ng cl eaned \;e\}lnqLéhS%k&%? si des

rather than th t . ess t an opti mal cl eani ng.

. Addi tionally, G%%%eﬂnlg%ﬁé%gﬂp% t?%hgpe%#éhea%;sg%é%ﬂﬁ & fip the bristles
and the teeth, and the force a flattening of sonme bristles may
result in flattening df @ 8%#@.111% é?l &hopteemines hef ppsiorni axp @Dﬂa}bltusﬂle
bristles on the toothbrush head. For exanple, when one 20 brushes the
lingual side ofcombgugntings, sosthdmish, ussrshimid tiecthgade the bubaes yRigal | Y
angl es the toothbrush in an attenpt to avoid the anterior teeth and al nost

i nvariably éngaghiitioh® fodcbnatithe 1RQ4R1 SWfiRE &3 tﬁécfﬁ%tr%\’gg ré[nt Qf‘tﬁ;ﬂ s;of the

bristles at the front end of the -5- toot hbrush hea andle
As the force agﬂbhﬁlgirf%@ftl{r&ﬁr clgéh%th ngl'ualltrcl)g s aces (Ivgrgvr*gr, i S}tul es bend

in a | ongitudinal rasiung
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 suﬁace

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 posterlor 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



PR,

: [ .
toward the rear of the toothbrush head contacting nei ghboring lﬁéﬁﬁﬁﬂé&ﬁand
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 side engagenent repeats as the person noves the toothbrush head
back-and-forth in his or her nmouth. As noted above, engaging the tooth
~surfaces with the sides of the bristles 1Qgresults in less than optimal
cl eaning. The above |limtations of prior art toothbrushes also extend to

cl eani ng between tegth. Bristles clean betwe teeth nost effectively when
their tips projec Oﬁgf’\)@gnhﬁﬂg ‘fl:gjé’tsﬁ.e e ,e-duéS ttget oace |appliednhtpahef
_many toothbrush heads and the geonetry of the toothbrush 15 neck, cleaning
bet ween teeth, pdrisides wringreéases the fionhfuistlesiteadah 4 hemgitwbhhl direction
difficult. Consequently, toothbrush users typically apply excessive force

.to the bristles itowardathenpéar @ff ehé etobliehitishS Hhdl REntdMtint 18g 1&9&% he
spaces between the teeth. Application of excessive force typi caﬁ y reSults

in the tips of the.:brist ect i from 20.t.he surface .intended to

be cl eaned and Irgéagéﬁsi%:?%n?g%%lg%n#ﬁg g\é\%}?p%%ﬁﬁ@ﬁo@ -@e%ﬁ?ﬁﬁ@

THE | NVENTION. It is ther fo;i‘ .anong the objectives of this invention to

provide a toBt htEaEWaRNCh F‘ésciq‘!l‘)linﬂ% edeelrqoatiues, effeeiinaglbtha hostleagual

side of the teeth and between teeth, and which permts toothbrush users to
o such a manner that the bristles engage tooth surfaces on their sides

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  resultsinless thaﬁ optimal cleaning.

The above limitations of prior art toothbrushes also extend to
cleaning between teeth. Bristlés 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 peck, cleaning between teeth, particularly from the lingual side of the
teeth, is difﬁcﬂt. 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 typ-icélly results in the tips of the bristles deflecting away from

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



5 have enough confidence when brushing to apply only the appropHiﬂeﬂH&ﬁﬂﬁ?
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 bearing) surface have a convex
-curvature that conplenents the geonetric shape of a typical human nouth on
the lingual side of the teeth. Such a convex curvature, which nay be

ei ther a snpboth continuous curve or a pie6ew se, approximtion forned by
~the angul ar intersection of two or 15 nore pl anes, approximates the
georet ri ¢ shape SAFMIMIAR OFhTHIE INWENTIOMR! . side of the teeth. According
to anot her aspect of the present invention, the toothbrush includes a

bristle arrangenent iyp;wy e..nei Si.project, fromthe, bristle-hearing
surface of the head gglﬂ?ﬂé@}aéﬁ%%s"%hgtﬁiﬁgé%?‘%&{ @St‘#t&‘é%%"ec on theroidehe

bristles to for erally.convex, profile that substantially conplenents
the curvature o?, ‘%}BM Y‘%&Pﬁll ﬁ%ﬁa&sgf&@tw alpaningeoftheThngual dsidepfesent
i nvention seeks to acconmpdate the general geonetric shape of the nouth on
the 1 9 AUG 20, 8Be tpeth andudtweedeteeth,t ded wegich périta 16SNPRLER Sl the
bristle-bearing surface of the head, an arrangenent of the bristles, or

both that  génedaivbyersaighl @smiedch SyBEA' blushitiARCapFY GlISEL M5 bpMRLSN no

amount of force related to the stiffness of the bristles 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
piecewise, approximation formed by the angular intersection of two or -

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

According to another aspect of the present invention, the
toothbrush indﬁdes 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 comple'ments 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



geonetric shape of the nouth on the |ingual side of the teeth vﬁghAUBezﬁa
shape of the bristle-bearing surface of the head and/or the profile of  the
bristles, the present invention inproves the |ikelihood that a substantial
gquantity of bristles will continuously engage the |lingual side tooth
surfaces at an appropriate angle and force, thereby resulting in inproved
| ingual 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 snmooth continuous curve or a segnmented

appr oxi mati on figied Siiet e tAROMIAR WAHIETSSEELARNGL ofh il Bl fedang! anes.
t he toot r

~ Wth a concave curvature in the neck, ush user ~“can nore easily,

natural ly, and i abl euver_the toothbrush. head.and bristles on the
t ongue side of Sthgeacge%%/ﬁﬂ%rh 2% AEPREPmSRE off fig WT?%&% He i@ty es,
in contrast to the interference that nay be encountered when using

st rai ght - necke &ePSE-IAD Fempiement thepwmitlisrshape. aBY effebevelyspeatthiof thhe
present invention, a toothbrush is provided with a neck and a ' head

oriented in a Beonmitficgliapbiofitht anbah bh tht ¢irRasy stl<C656hd Rethvithngeal
side of the anterior teeth without requiring the toothbrush user to

per for m -5 55Ul LA oixd oFRUEIRF ol JPARHIET e Sr iRl 0T Uoh

head behind the anterior teet neck 1's cou C&ntral

he h h..t h he | i i nal i f the_ h i
area Of the e%ﬂesgﬁsﬂtes,a%hetz peresgrrlltg Iéggﬁt?gn i%)l(;l)rsovgs éhee Hk%%%olog that 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 Accordjng to yet another aspect of the present invention, the

- toothbrush further includes a neck having a concave curvature with

respect to the brqshing 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

_tooi‘;hbrush is provided with a neck and a head oriented in a T-

_coﬁﬁguration to facilitate easy access to the linguai side of the

anterior teeth without reguiring the toothbrush user to perform



substantially perpendicular to the longitudinal axis of the neck1 Ia F Rno
preferred aspect of the T-configuration toothbrush, the neck is go y3edﬁﬁo
the. head at an angle directed away fromthe brushing surface. Coupling

t he head and neck together in this manner effectively results in a slight
tilting of the head in-an upward direction to accommodate the curvature of
either the palate or the 10 bottom part of the nouth, below the tongue.
According to still a further aspect of the present invention, the

t oot hbrush further includes a handl e coupfed to the neck, wherein the
handl e preferably includes one or nore bends or angles to aid gripping of

t he t oot hbr ushswelnstamiizd asen i avgl efrist endveeh diisush mandiier ifhdTastthbrSssh
bendi ng or angling of the handle nmay be in one plane or in nultiple

planes. In. anﬁéﬂ&rbéﬂﬁadfﬁgaﬁhtél{iof RESEH. NVERY %’thtehﬁe&iﬁffloglﬁ)zee thng- ’

surface of the 'head section includes a first end, a Sécon cBnfhect ed
to the neck of e t oot hbrush, -oppo. L deg extending 20 between_t he ends
and a central 8%?%?43”%%8%%?%833$5§3$§g§§§g9 ﬁ%@ﬁ%@ﬂ“ﬂH%“%B%ﬂ§éhe§ﬁd%s but
spaced fromeach of the first and_ second ends where an array of bundles of

bristles are nbubtiaatially nerpemdienlan toithetloggibuging] duis of the siephorinsa ext end
fromthe first end to the 19 AUG 2003 -9- central bristle nounting area,

and a secorfil gpoefprndd hugpeet eofs 4hpOM SonfandraRRy tioaNAs R, tHk heatd het ween
t he second end and central bristle
coupled to the head at an angle directed away from the brushing
surface. Coupling the head and neck together in this manner
effectively results in a slight tilting of the head in an up‘-ivard
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 inventi_on, 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 centréi 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



nounting area. Preferably, each of the first and second groups offgpgggp%ﬁg
supports has a length nmeasured in the longitudinal direction, 5 e.g. 1h &
direction between the ends, which is in the range of about 1/4 to 9% of

the length of the bristles within the central bristle nmounting area. The
pur pose of the bristle supports is to resist deflection of the bristles
within the central bristle nounting area in the longitudinal direction
upon contact with the teeth, and particulargy the lingual 10 side of the
teeth. This assists in maintaining the tips of the bristles in contact

with the surface . teeth for inproved, cl eani hg, rather. than all ow ng
~ the bristles to eeln%aisgﬁsklgt&pﬁgﬁngsgge& ?58?01%*21'0‘{%8?%?15518 BRnorts

- DESCRI PTI ON OF THE DRAW NGS The structure, operation and advantages of the
presently pref eRFeBOYf9BEH RIhEhe bead hetweew the sevondi end bad weptfal tirkeite
apparent upon consideration of the follow ng description, taken in

conj unction 20 widuntime axeaonPasferalglydcashngsthovfieseiand Edndlgidus Bf an
view of the arrangenent of the teeth on either the upper or |ower "portion

of the human jawpjiktidsduioh % j e 10f uth.s. 19 .AUG
2003 -10- FIG 2 ils a per sp%g%l%\g/gi %/I H%?Egg%%lgf]h%bygeskoaﬁtlia@%éf%ﬁggowth a
first preferred enbodin&nt of Itbg pr esent inver%;t_ion.,FIG 3 is a side

el evational Vi ew’& 1 FeTrEEHH g‘f‘fe f@nds, which 1s in the range of about %

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. 11s 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 4 is a front elevational view of the toothbrush of FIG 2. %nm ;?Mls
a side elevational view of an alternative enbodi ment of the todt 3
FIG 2. FIG 6 is a front elevational view of a first alternative

enmbodi nrent of the head of the toothbrush of either FIG 2 or FIG 10. FI G
7 is a front elevational view of a second alternative 10 enbodi nent 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 eddi-of the toothbrush of FIG 2
in use, 15 FIG 10 is a perspective view of a toothbrush in accordance

with a second prefer rEIGezma)dlpmapecnfvetxhéwpdsieﬁQ@éthfbﬁiﬁﬁﬂﬁh%@coﬂaaﬁcelv@uths a
side elevational view of the toothbrush of FIG 10. FIG 12 is a plan view

of the mouth il laifbdaiichrblRabatinfintdtthe Lok MS 06 G 10 11 use. 20

FIG 13 is a plan view of a first altern Ht™of the toot hbrush

the. t oot hbr ush of  FI G TAG 198 S lagpsonalviem of theciopubrisbralgisti B vi ew
of all still further enbodinent of the toothbrush of this invention;
G. 4 is a front elevational view of the toothbrush of FIG. 2.
5 FIG. 5 is a side elevational view of 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 (ﬁ' either FIG. 2 or FIG. 10.
FiG. 7 is a front elevational view of a second alternative
10 embodiment of tfle 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 ﬂlustrating 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. 11is 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;



Fig. 16 is, a frontview of Fig. 15 illustrating one version of L :
Supports; 5 Fig. 17 is a side view of Fig- 16-7 Fig. 17Ais a SENQ/I‘%@W
of one enbodi nent of the toothbrush shown in Fig~ 17; Fig. 17Bis a cross
sectional view taken generally along Iine 17B - 17B of Fig. 17A; 10 Fig-
17C is a cross sectional view taken generally along Iine 17C - 17C of -Fi g~
Fig. 17D is a plan view of an alternative enbodi nent of the toothbrush
illustrated in Fig. 17; 15 Fig. IS-1% a front view of Fig. 15 showi ng an
alternative version of the bristle supports herein; Fig..19 Is a side view

of Fig. 18poFig; ] i i a4 nt

depi cted ?g]‘lgllzslg.ls %gefsc?j:eetﬁl’:«fgﬁ%zdfa?lé‘étgigﬁgléé&\r/‘%xgévbcg%egtaﬂﬁé% |é'{.gﬁ22 is a

front oféﬂh‘gg"irﬂjein@ﬂflal ternative-anbodi nent of the-toothbrush in Fig. 18 wth
ristle-

t aper e fps: and Fig-~ 23 it. a side viewof Fi la, 22. 19 AUG 2U
of e ar rBARINE BROAE PLEidh 1EGTITTNRR o8P PR SRS Ry | ouer
portion of the human jaw iflustrating the geonetric shape of the nouth 100.
Each PERRIY%01-116 is
b Fig. 17 is a side view of Fig. 16;
f‘ig. 17A is a plan view of one embodiment of the toothbrush shown ianig. 17;
Flg 17B 18 a cross sectional view taken generally along line 178 ~ 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
llustrated in Fig. 17;
15  Fip. 18is a front view of Fig. 15 showing an alternative version of the bristler
supports herein;
Fig. 19 is a side view of Fig. 18;
Fig. Zd is a front view of a variation of the embodiment depicted in Fig. 18;
‘Fig. 21 is a side view of Fig, 20

-Fig. 22 is a front view of an alte:naiiﬁé_embodiment of the toothbrush in Fie.

I
i

18 with tavered bristle tips: and

Fie. 28 is a side view of F}



19 AUG 2003 -12- conventionally referred to as having a Ilngual §@dgy§l%m3
and a nutually opposed facial, front or cheek. side 120. Teeth 101 0='a¥
. generally referred to as posterior or back teeth; whereas, teeth 111- 116
are generally referred to as anterior or front teeth. The--teeth 5 101-116
are arranged wthin the nouth 100 such that the '"tooth' surfaces on the

| i ngual side 118 of the teeth 101-116 define a convex .curvature of the
nmouth 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 curMature of the 10 nDuth 100 W th respect to such

t oot R2&u faBEEEAHhﬁl)@E%@RI@HH'M@FAP\REFER mdaggllngual si de
118 of the teeth 101-116 typieally varies in ree as gro of teeth

101-116 &re tr : il usty ated by the curv d lines 122 and 124.
However, | an |dg%telr ?‘e%b??a%c}lﬁé‘léx&:: F%Fﬁ’rc%ﬁ sath 505ddénd t he
entire I nﬁ a{ gg 118 of 15 t he nDuth 100 in nost persons. The degree of
convexi t yOF§* |RPer . WBE&Eﬁ@@ﬁdﬁ&hﬁﬁnvhenbamgﬂhkﬁmadﬁgii& of the
anterior{teeth 111 116. Due to this convex curvature, the prolectlon of
the teet h8e0Retrie shapmwef die omoythartiy i nEack heosmut Po14 ea, and the
limted -angul ar opening of the nouth 100, effective brusﬁlng of the tooth
20 surfaces on the lingual side 118 of the teeth 101-116 is difficult with
prior art toothbrushes. The present invention overcones the - linitations in
prior art toothbrushes to provide a toothbrush that




| 1Q AUG 2003 facilitates effective cleaning of the Iingual si#d AUS 283

the teeth 101- 116. FIG 2 is a perspective view of a toothbrush 200 in
accordance with a first preferred enbodi nent of the present invention. The
5 toot hbrush 200 includes a head 201, a neck 203, a handle 205, and a
plurality of bristles 207. For clarity of illustration, individual bristles
207 are exaggerated in size. It is to be understood that it would be
preferable to include substantially greatg nunbers of bristles of
substantially smaller size dianeter than %pear to be illustrated. 10

| ndeed, what appear in the draw ngs as individual bristles 207 preferably
conpri se bundl €gngenppnsllyezefe tof ashbevimmyaclintahh sidboll8t wedt w (20)
to about thirty (30) individual bristles of nmuch smaller dianeter than

those ill ustratadiudlilg dppase® Gleibl) GhoEiesy dhbék Sid&106arTOGKPAI1-9 TSIl ace -
209 and 15 a nutually opposed top surface 211 spaced apart fromthe bottom

surface 209. A | l.ny l.on, .at_ {east the ttom sur 209
and pr ef er abl yC%eg{eﬂéjggr%g%%gg}bfseg&ét%ﬁ%&eorc%ﬁg‘éfe %’F\fﬁb}?‘ﬁﬁe@’ g‘)setgsaﬁ i with
respect to a br ing surfaﬁe of thg t eet gpére_f erence nuneral 301 in FIG
3). The curvat fe graesrlinefersed tireas smterirp @rsirenbdecthoo Thed tedtd t op

surface 211 preferably conplenents the convex curvature of the nouth 100
on the |ingdal Hildélé18reofartdmesgdd atithinl Ghelifouthudboasudhehat rihat veehl 22
present at the anterior region of the nmouth 100. The convex curvature of
one or. both ofsurfecda0id @B lingual side 118 of the teeth 101-116 define a convex
curvature of the mouth 100 with respect to suc—h 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. Tile 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 7
convex curvature {ypically exists around the entire lingual side 118 of
15 the mouth 100 in molst; 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 101-116
downwardly or upwérdly int_;o the mouth 100 area, and the limited
angular opening of the mouth 100, effective _brushj_ng of the tooth
. 20 - surfaces on the lingual side 118 of the teeth 101-116 i.c; difficult with

prior art toothbrushes. The present invention overcomes the

limitations in prior art toothbrushes to provide a toothbrush that



19 AUG 2003 -14- surface 209 and the top surface 211 preferably &cﬁnjs{}&@f@{)@

snooth continuos curve as illustrated in FIG 2 and FIG 4.7 but
alternatively may conprise a piecew se or segnented approxination fornmed
by the angular intersection of two or nore planes, such as illustrated in

5 FIGS. 6 and 7 and described in nore detail below The neck 203 includes a
bottom surface 213 spaced apart from a top surface 215. Both surfaces 213,
215 of the neck .203 preferably have con(;a]I  curvatures or angling with
respect to the brushing surface of the tee as described in nore detail

bel ow. The handl 05 i epi cted as ing straight, but alternative
handl e enmbodi men %C]fﬁFéi?SﬁéfeégﬁﬂPdﬁ%%ﬁlngu%ﬁﬁ#sﬂP%%S st1§ pEshedeetl WWih
respect to FIGS. 5, 10, 13, and 14. The head 201, neck 203, and handl e 205

are preferably fldbricated as a single, integrated unit using well-known
injection 15 nolding techniques. Thus, upon fabrication, the head 201 is

coupl ed to the neck 2@G§G.WhisCh pebsdditivel & I
shown in FIG 2. The bristles 87S%roj gcflegva?mom%?g?%ﬁfégﬁné@ﬁ% %%ct%?g%ﬁée

surface 209 of he 0l1.and forma,general.ly convex profile th
substantial |y Zgﬂg%n%laﬁeirﬁén?rs? ?%8‘10?}?’:989%%11%1’3%%@ Hﬁ%ﬁeﬁtl’@@eﬁﬂo%ea{i‘h%gual
side 118 of the teetilg 101- 116. In_the preferred enbodi nent, the bristles
207 forma p?ecdiftSOrpsih P imghides dheril|201ae nedku293.0a danidke BOESand sand
4.

plurality of bristles 207. For clarity of illustration, individual bristles

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

156 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 brush_j_ng surface (ﬁ' the teeth (reference

numeral 301 m FIG. 8). The c@atme 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 feeth

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



In an alternative enbodinent, the lengths of the bristles 207 nmayf PeAg? ;%
2 0013 -15- such as to forma continuous curve convex 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 enbodi nent,
the Il engths of the projecting portions of the bristles 207 5 (i.e., the
porti-ons extending fromthe bottom surface 209 of the head 201. outward)

. taper such that the projecting portions of those bristles near the center
of the head 201 are significantly |onger ldfran the |engths of those
bristles near each opposing end of the head 201. In the first preferred
enbodi ment f or sexfaepl 209 vhd el tif earfadd 21U0peaferalilyi €edpiiBé® at BMme6th

groupi ngs 217-219. The first grouping, mddle grouping 217, includes
bristles 207 hayhiiguph8) I 0911PRL] : S g}l h .
(e.g., about ten (10){1?186?%5!0%? twetlkéleﬂsl{lgﬁz‘]ﬁ& %lngﬁfllq‘rrﬁg%’s en‘ﬂyeaélnr?ltﬁ%%th, as
measured from tom surface.209 of the head 201) and.is positioned
bet ween t he ot ﬁu]g% ? %pﬁlr%u?ppr?&g?”%o%ﬁ%?ﬁ?ﬁ‘i HygozymEakion f?I’Ql.e%TlPiéﬂb?i stles
207 in the end groypings 218, 219 decrease in length, with the | ongest
bristles 207 b ayyprerpegpiondjof dare or haore ddheesyroupi g Uhistamdt he
shortest bristles 207 being at the distal ends of the head 201. In the

preferred &nbdiGEm and Teardaesdribed int Mer®deiACbéNAG, POrtions of the
bristles 207 20 in the end groupings 218, 219 decrease substantially

inear!y from the nigidlhecop0homads a bktok'GuwBREiS 295 HAled'HBURE B 216
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 1s depicted as being straight, but alternative handle embodiments
may be employed, such as those described belov;r 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 fhe 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. IJ; 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



exanple, as shown in FIG 2, the lengths of bristles 207 in end Jrﬂnﬁi}&g’ﬂﬁﬁ
219 preferably decrease linearly (as illustrated by dashed 19 AUG 220, 53

VLG

-16- line 223) fromthe mddle grouping 217 to the end of the head 201 to a

m ni mrum | ength of about three (3) to about five (5 mm as neasured

t he bottom surface 209 of the head 201. In alternative enbodi nents, the
bristles 207 may have a 5 variety of taper arrangenents provided that the
bristles 207 together wth the head 201 at s east approxinmately, and

preferably closely, <correspond in profile to a convex curvature that is

conpl enment ary insucgga e,to.a convex.curvature of the nmouth 100 _on the

| i ngual side 118

$40 1 1oBy, 21 BANHRBOUS, VS SCOYEF apTRite 1 Smidar for the

preferably 10 curvature 122. For exanple, the bristles 207 may vary in

length to col | e€8NVRY yurvaitwra ppoidieewifshectops and thottran e faoes VEIrE Mot h
respect” to the brushing surface of the teeth,

209, 211 of thetheaHe2D126K allukatate®’ it "EIQSI 94 | S5 207 "BY the

substantial ly

equal in length provided that the head 201 is argﬁ%%r%erd

curved .15 approgpi

Convex cur vat ur SaprRgnt e Rk bt AafiRk rofiie’s ph BT Drivdircirh
y

101- 116. The bristlgﬁ%zm_may be secured to the head 201 using an

present |y knotn Gre-

to secure the bristles 207 to the head 201 is of no inmport to the

10

15

20

201 outward) taper such that the projecting portions of those bristles
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
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,

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
in the end groupings- 218, 219 decrease substantially linearly from
the middle grouping 217 tol‘the ends of end groupings 218, 219. For
exaﬁple, as shown in FIG. 2, the lengths of bristles 207 in end

grouping 219 preferably decrease linearly (as illustrated by dashed

from

-such as when the surfaces

PariieRe puisading drnmdide. bothem surfacen80Proddhsshenl used



present invention. In the preferred enbodiment, the bristles 207 hfeAliGo2253
the head 201 in accordance with standard toot hbrush manufacturing

techni ques by first creating a plurality of bores in the 19 AU 2003 -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 profile of the projecting portions of the bristles 207 is '
substantially conplenmentary in shape to the convex curvature of the 5 nouth
100 on the lingual side 118 of the teeth-181-116. In the first preferred
enbodi nent, the_neck 203 is oriented substantially perpendicular to the
head 201 and priéae23B) froonthetuddie grontage IGurovitaiend of the hes®Qol tha a
brushing surface of the teeth 301 as shown in FIG 3. The bottom surface

213 of the neckm@Bdnim mgeawlmumqm&@(sa%taqmau%%fg@t%% £ mblgufigpd 201

and the top surface 215 of the neck 203 i's couple e top surface 211

of the head 201, My 0, C e ur vat of the head 201 and/or
profile . of thjeﬁo%ﬁlggt @@o%ﬁlﬁﬁ%ﬁg%ﬁ%g@%ﬁl@aﬁ re of the neck 203 may be
either a snmooth continuous curve as depicted in FIG 3 or a piecew se 15
appr oxi mation f or ned"by2FerRatita | earbodireanisc tihen baistleso 207 more hapteanes,
such as depicted in FIG 5. In the enbodinent illustrated in FIG 3, the '
concavity ofo t hearielycid R@@rizrangemeints phatidad abat ¢he DRidtles Qfgether

concave curvature of The top surface 215 of the neck 203 lies in a plane
303 that is with the head 201 at least approximately, and preferably closely,
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 briétle profile that complements the convex
curvature of the mquth 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, tﬁe 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 techn_iques by first creating a plurality of bores in the



20 substantially parallel to the brushing surface 301 of the tEEtWE?Rﬁ] .
that is farther in distance fromthe brushing, surface 301 than is a !;Zﬁﬁ
pl ane (e.g., plane 305) containing an end point (see end points 401 and
403 of FIG 4) of the top surface 21.1 of the head 201. That is, the 19 AUG
2J 3 -18- concavity of the neck 203 is such that the distance 307 between
the brushing surface 301 at the tips of the mddle grouping 217 of

bristles 207 and the plane 303 containingdﬁpe center point 304 of the
concave curvature of the top surface 215 of the neck 203 is greater than
the 5 distance 309 hetween the brushing surface 301 and any plane (e.g.,

pl ane 305) cont ab$PAg2@h e placiag ¢f bundle op bxwsitleac20? intcokadthbote ath@01.
Such acute concavity of the neck 203 enabl es the neck 203 to avoid even

high profile ant émaily tréemhinklthelhfsieOROT bb Ble hgbﬁ)diﬂi‘&te RRLEHY, aueR td4E i N9
brushi ng of the lingual side 118 of the teeth 101 10 116. By fabricating

the neck 203 wit ve vat ngl.i.F t oi d_t.he an i or
Loeth 111-116  minS FRPER ol UHE Moiedtind I ibdtiths, O MR (utilliaf (167 38
anterior teeth 111;bl G@T be aico | i shed . because defl ection of the
bristles 207" . ofPPEAYYALY CHRRAPMENtATY: Bothapestn thr senvriecaryasum af thef
the neck 203 with the anterior teeth 1.11 15 116 is reduced or elini nated.
In alternative emodihtdd ondhedinpihl sidnadid of theteqthaf(1-216.ceth, such as
teeth of children, the concavity of the neck 203 nay be reduced or

le: .n grgnug?t g?dgl t oget ]pe{ rgmﬂé%ti%@& ! 1r_efd1&@aié&ﬁ%%&éﬁ?%h\éen&é]f%a”% ehichi€a

' 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. 8. The bottom surface 213 of the neck 203 is

10 coupléd 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 fhe neck 203 may be- either a

smoéth continuqus 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. 8, the concavity of the
neck 203 is acute in that a center point 304 of the concave curvature
‘of---the top surface 215 6f 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 brushjng,r surfacg 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



116 due to the convex configuration of the head 201 and/ or profil & PfAyR
the bristles 207. The neck 203 is preferably coupled to a central

area O

the head 201 at an angle directed away fromthe brushing surface 301 of

t he

t eet h.

the 13 AUG 2U03 -19- brushing surface 301 of the teeth and |ine 313

illustrates a surface in

For exanple, line 311 illustrates a surface in parallel wth

the area where the neck 203 couples to the head 201. As shown, the neck

203 is directed away fromthe brushing - s

in the 5 range of about fifteen (15) to about (30) degrees) at the point
t he neckoRGitoaptls neckt208 ieadcl2@hat Bie alighainde 30TehaReden2dFe anay

wher e

fromthe brushing surface 301 at the point where the neck 203

or Lot nis the Nkl suhesearla? Pl |oihEyRhY AOGLEH 217 offhEag 1 ©

general ly match the longitudinal profi
anterior teeth
and cleaning o

wth respect to.the head 201 and/or to areas other than the central

0413

paraltel with the center line of the neck 203 in

face by an angle 315 (preferably

couples to

®®f the

- t facjl.itati ' d I stl t
207 s P bAReCTRf Ot s KA ooplramnabht aliok the congave | n an

alternative -enbodi ment, the neck 203 may be coupled to the head 201 at an
angl e ot her thSRrathee withe)topesrrdace Elbef thet heok 208 is papaieer frendtlell ar)

area of

the head 201. Histaexagiehetivhenntiek brafBivEyulace @00 £ oyt PRaeqds 201 at
an angl e of about forty-five =7

10

15

20

plane 305) containing an end point of the top surface 211 of the head
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-

116. By fabricating the neck 203 with a concave curvature or angling

to avoid the aﬁterior teeth 111-116, more effective brus'hing 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-
116 is reduced or eliminated. In alternative embodiments directed
toward lower profile teeth, such as teeth of childre_,n, the concavity of
the neck 203 may be reduced or eliminated altogéther while still
prbvidjng effective cleaning of the lingﬁal side 118 of the teeth 101-
116 due to the convex configuration of the head 201 andfor profile of
the bristles 207.

The neck 203 is preferably coupled to a central area of the head
201 ét an angle directed away from the bru_shing surface 301- of the

teeth. For example, line 811 illustrates a surface in parallel with the



(45) degrees and/or the neck 203 may be coupled off center. The angﬂ %yﬁ
the neck 203 with respect to the head 201 and the | ocation that the 2 é%W3
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 19 AUG 20t -20
coupling configurations may be enpl oyed mhile remaining within the spirit

and scope of the present invention. FIG 4 a front el evational view of
t he toot hbrush 200 of FIG 2 that illustra es the preferred convex
curvature of the heaﬂ 0 picted in this view, a center point 411
‘of the bottom surf4e fic] ﬁ@lﬁééhezmth ad ling 313 plusieatto% swmface n

~substantially parall el to the brushing surface 301 of the teeth. The

bott om surface 2@@raHelwiviedhesuaitet hiate ehthe @tk 2080in 3R A83 Wheid €he
bottom surface 209 are positioned at respective angles 405, 407 from about

fifteen (15) to HpcRImE cfiflbytd kNE N (eﬂ?)%ﬂeg%g SﬁoWnt lﬂh f=RE C?ggtl(s) gt_u[:ﬁqtgﬁllane

409 cont ai ni ng the center "point 411 of t hé om éur ace 2 ly,
314 that s subetint ity s PaiinErgutite B dunangic dib deeeieoablatin Kbe
teeth. The top. surface 211 is curved such that end points 415 and 417 of
the 15 top suﬁf adange plahowoifteeni(ds) ta abesp &) dezrangl a6 thd Poird2dherom
about fifteen (15) to about forty-five (45) degrees with respect to the
plane 414 cont ai thedche20® 06@pled @b the hkAdofo1. NByt HR15 tREBedd 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 pérpendicular) 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
_ZQ peck 203 couples to the head 201 are of less importance in the present

mvention than is the configuration of the head 201 and/or the

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



In the first preferred toothbrush 200, the angles 405 and 407 arég AUG 2nn9
preferably identical (i.e., the curvature is preferably symetric 20 abg
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 19 AUG 2C 3

-21- about twenty-five (25) degrees. In alternative enbodi nents, the
curvature may not be synmetric. Mreover; 20he geonetric shape of the head
201 need not be curved as |l ong as the conbi ned shape of the head 201 and

the profile of ¢duplhig sinfsu2@iorGOMEYIROSPIGRAT FHik fdnniie wlERHELKd C
shape of the nouth 200 on the lingual side 118 of the teeth 101-116. For

exanpl e, the heggh.i ) IN . _mat ch the pol ygonal profile
%ﬂrﬁ%ﬂ&%ﬁerdgﬁgfgﬁg ﬁtng?t; fngr.ehglon.

of the preferred bristle , a flat center portion and end
portions that angle y fromthe —brushing surface 301 at angles in the
range of about fiftegﬁ@(fgfiﬁ OTBGQHBGFHF@ﬁ@?wﬁﬁﬁéeﬁﬂgﬂﬂﬁﬁghéggbQfﬁiGshomm
in FIGS. 6 and 7 and described in nore detail below. Alternatively, the
head 201 may beZ thatdbdnsfuhtes dre prafbrmpdocndes durattidecofnibefhida]l 8011 hes
bristles 207 generally corresponds to the shape of the nmouth 100 on the

1 e b o By (16 3 08 B YO,
embodi ment , __t he e 8eaaBdi fies in a plane 409 that is substantially parallel to 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 ai'e
positioned at respective angles 405, 407 from about éfteen (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 -
pont 413 of the top surface 211 of the head 261 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 tﬁventy—ﬁve (25)7 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



| onger than in FIG 2 and includes a piecew se or segnented api@oﬂU@agﬁgn
of a concave curvature with respect to the brushing surface 301 of the
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 of the handl e 505 toward the
brushing surface 301 allows the person using the toothbrush to reach the
|l i ngual side 118 of the anterior 19 AUG ZQ%@F;ZZ- teeth 111-116 wi t hout
requiring the person to maneuver the toothAbrush as nuch as when the handl e
505 is straight- Ln a preferred enbodi nent, the angle 501 formed by the
pl ane 502 cont ai APAWE tiiendEdveo (2 depreasec kimadternative embodimentsndike 505
—and 5 the plane 504 containing the handle 505 itself is in the range of

about ten (10) tureiout nhayemoytfe semabricdelresverfile foutotrid S of
el evational view of a first alternative enbodiment of the head 201 of the

toothbrush 200 ofnhEhEad 201! deddhey bEERAM ox#@@ﬂ?é’&érﬁﬁlﬁef‘ar% PO

the head 201 is a piecew se or 10 segnentde%é]%p roxi mafion o convex
angutar | nt er socPPBISUY =pirBe PRFAGE BaPTiEts 2B1sorTeme WEaE AL udes
a mddle section and two end sections.. The mddl e section includes a
center point $01thageomesric shapp|afridheco®uiliRO ovi ghe dimwdctidern lisnad thtes
end point 605 and the .15 second end section includes end point 607. The
end sections tapesetdf 101-116. For example, the head 201 might be fabricated to
| match the polygonal profile of the preferréd bristle arrangement (e.g.l,
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
10  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 moﬁth 100 on the lingual
side 118 of the teeth 101-116.
| -~ 1p . TFIG.5is 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
}0 507 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



fromthe m ddle section such that the shape of the bottom sUrface‘]%,()%‘;“,soﬁnﬂ3

t he head ~201 corresponds generally to the shape of the curvature of "~~t6 i
nouth 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 angle 611 ranging from about
fifteen (15) to.about forty-five (45) degrees with respect to plane 603.
19 AUG 2033 -23- FIG 7 is a front elevalfi“snal view of a second alternative
enbodi nent of the head 201 of the toothbrush 200 of FIG 2. In this

enbodi nent, nottasthy §1d-1He wothoarh senhawes20Be ofpetdim headmbabuveat g to
correspond generally to the shape of the nouth 100 on the |ingual 5 side

118 of the teettootAbrddth @S nifck hes alrhes nald %@Oﬁg%et strgfg}gcg_i bfd above-

with respect to FIG 6, but the top surface 211 hea IS also so

.fabricated. Thu t g of the.heagd 2 I S pi ecewi se_ or
segnent ed appro ?en%%%gn%ﬁﬁ%él%c%gh\%% a&ﬁ%a?ﬁfe%&@q%@ﬂ itﬁﬁug ang 0‘%02118 of
the teeth 101-116 fornmed by the 10 angul ar intersections of three planes
703, 713, 715. GHPLme the seetiomoef tha naek 508 cowled fre the hasdls 405 @id

I ncludes a mddle section and two end sections. The m ddl e section

incl udes a dent the plinet 579 tontaining theshand 5081608 is WIithB rhficpbehBbab! v
parallel to plane 603. The first end section includes end point 705 and

the second end s&¢{iG)o about twenty-five (25) degrees.

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
embodimént, the bottom surface 209 of the head 201 is a piecewise or -

10 segmented approximation of the convex curvai_;ure of the lingual side
118 of the teeth 101-116 f01;med by the angular intersections of three
planes 603, 613, 615. The head 201 includes a middle section and two
end sections. The middie 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 énd 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

7 the mouth 100 on the lingual side 118 of the teeth 101-116.
Preferably,' end point 605 is positioned at an angle 669 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

,.:raﬁging from about fifteen (15) to about forty-five (45) degrees with

: respeét to plane 603,



section such that the shape of the top surface 211 of t
corresponds generally to the shape of the curvature of
the lingual side 118 of the teeth 101-116. Preferably,
positioned at an angle 709 ranging from about fifteen (

he head 201

the mouth 100 on
end point 705 is
15) to 20

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

point 707 is preferably positioned at an aggl e 711 rang
fifteen.(15) to about forty-five (45) degr

AUG 2093 -24- FIG Bd?f a side view of a person's head
t oot hbrush 200 of FI G

of the neck 203 allows relatively easy access of the h

lingual side 118mbodheemnotlicohes@dth dflthelfdhthbrudgdo i@ FIGL Be £, ¢RRcave

curvature of the neck 203 enabl es the neck 203 to avoid
anterior teeth 1dlhddfinoW iddd oBIHSOEKEL Vi

mouth |s open), thereby al'l ow ngy?{eﬁ%rﬁ}t&ﬁ]e%&?gce ?Q?ng?
the lingual tooth surface

i ng from about

show ng t he

- i 1gs. Irpgt selevationak views of rredecamt altetmativat ur e

ead 201 to the

contact with the

PHE $8aa a%{:att% h

n 1 n con

an view of the_ nouth_ 100

. FIG '
i|lustrating thetoh%oéfﬁes%%zﬁ‘ip%ﬁang’h‘};?%oE#%P"u§ the mopthr] @9 on the limgualas

descri bed above, the greferred convex curvature of the
substanti al | Y cofiflespd

head 201

i

def the teeéhcl@I-dil6r asoin tthe attetiatitd embodienditngual

15 includes end point 707. The end sections taper off fromthe ni do AUS 2033

S with respect to plane 703. 19

side 118 of the .anterior teeth 111-116, thereby allow ng the bristles 207
engagdeberdiicd dhisvel withuadspstils FG B, BUE EBE ¢8p QlirtlE ANt G LR

to remnin
teeth 111

10

15

20

~ 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
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
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 Adf the curvature of the mouth 100
on the lingual side 118 of the teeth 101-116. Preferably, end point
705 1s positioned at an angle 709 ranging from about fifteen (15) to

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.



15 116 during brushing. In addition, the preferred bristle arradg@q@m% 2009
allows the bristles 207 to remain relatively straight as force is applied

to the 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 inproved cleaning of the
interproximal (i.e., between teeth) tooth _surfaces. As described above with
respect to FIGS. 2-9, the present i nvent i provi des a toot hbrush' 200
fabricated to effectivelg.cleqn the 1 9 AUG 20 .03 -25 lingual side tooth
surfaces of the anteFior Stieatside view1f adpeisoy's hwadsshoveimf tisutdothbetdh by a
user. By fabricating the head 201 of the toothbrush 200 and/or the overal

profile of the 2O IR 20 Intse. CARPLIRIRAL 18 ph&BSTe @ b BhSh '
preferably closely, the shape 5 of the nmouth 100 or%3 tﬁg{'ﬁgﬁgual ﬁ‘fl%ﬂé%m of

the teeth 101-1 ' hon increases the prohRapjlity that,
on aver age, m)rié1§a %&%@%@%&S\M&EY&%%I i 7o n2e6hit dgtﬁ})ﬁ Eﬁ’aahgbiiqﬁ’gﬂ%ﬂ si de
tooth surfaces ..during.brushing, thereby inproving the cleaning efficacy of
the toothbrus hh%ﬁ.af%frg‘? Lﬁ’ltr%hé’g thee [BadeTigr deeth childe 186 vdnuaddiion,htheeck

.10 203, the freferred t oot hbrush 200 facilitates easy access of the head
201 to the 19 ngeericagiedeutvadtibe it flec eechn203 edisbbss the hédkeboBoad 4lal the
neck 203 will contact the anterior teeth 111-116 during brushing,

ther eby. f urt her conieice atHahs irterioPabity 111178t dife BrhshhES@RBhddd be

course, that the mouth is open), thereby allowing the bristles fo

remain in contact with the lingual tooth surfaces.

FIG. 9 is a plan view of the mouth 100 Hustrating the head
10 201 of the toothbrush 200 of FIG. 2 in use. As described above, the
| preferred convex curv-atu;e 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 lil-
15 116 during brushing. In addition, the preferred bristle arrangément
allows §he bristlés 207 to remain relaﬁvely 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 intefpro#imal (Le., between teeth) tooth surfaces.
As 'described above with respect to FIGS. 2-9, the present

invention provides a foothbrush'ZOO fabricated to effectively clean the



remain in contact with the lingual side tooth surfaces during 15 bﬁgs ﬁ@g?
Still further, by angling the neck 203 away fromthe brushing surfac ﬁﬁﬂ
thereby effectively tilting the head 201, the preferred toot hbrush 200

i ncreases the likelihood of bristle contact wth the lingual tooth

surfaces along the entire length of each tooth w thout
maneuvering of the toothbrush 200 to do 20 so. FIG 10

requiring conpl ex
IS a perspective

view of a lingual toothbrush 1000 in accorgance with a second preferred
enbodi ment of the present invention. Simlar to the toothbrush 200 of FIG
2, the toot hbruslﬁflégfguc-}dﬂ%gh-%- 1000 ,of, FIG 10 includes a head 1001, a
neck 1003, a handi&“#0089€ aSPriares iofythsr amteer eteetho¥ll-Adfedaring n
contrast to the _toothbrush 200 of FIG 2, the neck 1003 of toothbrush 1000
is coupled to ohsugnasoil such teetbl b0 Lisens Byafhbricatimg tiee bead 201 of &g of
the head 5 1001. In addition, the longitudinal axis of the neck 1003 is

col linear with thehbongh t 200 nahd/exi thdfovkhal %@éoﬁlftgbmig@ﬂ%g géé%@ the

per pendi cul ar or angul ar orientation of the neck 203 an

Shown 1 71O, 2, cTRSI0ERd 10T AT, RuRd O, AL 008, spacel cper

have snoot h
surface of t

ﬂid

10

15

20

¢ mpAEtihdOP andbei hegualeside bk vbrihe teeth 101-116, the

present invention increases the probability that, on average, more
bristles 207 will 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
203, the px;eferred 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
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
s0.

FIG. 10 is a perspective view of a lingual toothbrush 1000 in
accbrdance with a second preferred embodiment of the present

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

cgnf%i nuous}hconvex curvatures with respect to a brushing
t 8be



| surface 1013 spaced apart froma top surface 1015, wherein both‘l&mugc}gg

1013, 1015 preferably have snooth and conti nuous concave

15 curvatures

with respect to the brushing surface of the teeth. The handl e 1005
preferably includes two segnents: a straight segnent 1006 and an angl ed
segnent 1008. The straight segnment 1006 is approxinmately one-third the
total length of the handle 1005 and the angled segnment 1008 is

approxi mately two-thirds the total 20 | ength of the handl e 1005. The

strai ght segnent 1006 is connected to the&bneck 1003 in'

t he same manner as

If the entire handle 1005 was .straight. The angled segnent 1008 is

connected to th20GH rodi Biid. 1&&g6ﬁﬁbs@%@adnmmﬁr@%ééﬁﬁl/0(§3 ML e8I Ng
surface of the teeth 19 AUG 2003 -27- at an angl e preferably rangi'ng ti-om

about ten (10 a o e h respect
cont ai ni ng(t h)e %??algg eg&e%f E%g%}%g ?‘?\ an a {’ PhaEri

handl e 1005 nmay s is, the handl e 205

2) or may be 5 E%ﬁ?bg‘%ﬁrléggﬁﬁf&ﬁg %ﬁﬁ%Pealéél&oﬁbéﬁfoam

pl
AT B e
de |cted in FIG
shi 100 sspwapled o

FIG 5 or belowwth respect to FIGS. 13 and 14. The head 1001, neck 1003,

and handl e 1005t@pae gndsafrtdte heddBPOE ansidadoftosingtantrihingr 6tide hehd
using wel I -known injection nolding techniques. In the second preferred

enbodi ment, f&s
proj ect outward
general ly conve

10

15

20

1001 hdnf additior! ehesesitud £ Hed iRk !
fromthe bottom su a%e 1009 of0 tE ead 1 0% éoq'gn%orma

Yt Ol fongitudinal 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

_from a top surface 1011, wherein both surfaces 1009, 1011 preferably

have smobth and continuous convex curvatures with respect to a
brushing surface of the teeth. The neck 1003 includes a botiom
surface 1013 spaced apart from a top surface 1015, wherein both
surfaces 1013, 1015 preferably have smooth and continuous concave
curvatures with respect to the brushing surface of the teeth.

The handle 1005 preferably includes two segm;ants: 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
length of the handle 1005. The straight segment 1006 is connected to

the neck 1003 in the same inanner as if the entire handle 1005 was

straight. The angled segment 1008 is conmected to the Jstraight

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



that substantially conplements the curvature of the mouth 100 onf{ § WG 2083
| ingual side 118 of the teeth 101-116. In the preferred enbodinent, the
bristles 1007 form a piecewi se |inear convex profile 15 as illustrated in
FIGS. 10 and 11. In an alternative enbodinment, the Ilengths of the bristles
1007 may be such as to forma continuous convex profile simlar to the
convex curvature profiles of the top and bottom surfaces 1009, 1011 of the
head 1001 illustrated in FIGS. 10 and 11. Zn the preferred enbodi nent, the
| engths of the projecting 20 portions of {Hé bristles 1007 (i.e., the
portions extending fromthe bottom surface 1009 of the head 1001 outward)
taper such that #hén #rgeduefengbinrenging dfom rboatiens (1M stoldpitnventyhe
center of the head 9 AUG 2003 -28- 1001 are significantly |onger than the

| engt hs of those(2f)ideigress ¥l regimat teachlarpesitatneRdlef stheheadddal. |In
t he second preferred enbodi nrent for exanple, the bristles 1007 are divided

into three groupifgs. 19473403 Rerdhavhi %ﬁ%oﬁfﬂ{a‘ﬂ#,aitﬂ? hh:?n&iedqbst‘ggéfauy?i %g( 10)

1017, includes bristles of substantially equal T'eng e.g., a
to about (12) mm_n. |

the head 1001) and2fer B%tsgt %ﬁb‘%ﬁ%ﬁémg{ tﬁ%ggi%%&ﬁﬁﬁ%ﬁggwf
groupi ngs 1018 and 1019. The bristles 1007 in the end groupings 1018, 1019
decrease in |%engeeniigied inhthd oryaser desdritiest hbsvel 6GTh bespepdi toeEIGY 5 or
adj acent the m ddl e grouping 1017- and the shortest bristles 1007 bei ng at
the distal ends bélowheritfleagsp@Pko FTGS. 13 and 14. The head 1001, neck 1003,
and handle 1005 axe 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 substanﬁa]ly 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
: 1 15 as ﬂlgstrated 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 (1.e., the portions extending from the
bottom surface 1009 of the head 1001 outward) taper such that the

projecﬁng_portions of those bristles 1007 near the center of the head



the preferred enbodi nent, the lengths of the bristles 1007 in the?éh@ﬂg 200
groupi ngs 1018, 1019 decrease substantially linearly fromthe mddle
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 Iine 1023) from the mddle
groupi ng 1017 to the end of the. head 1001 to a mninmum |ength of about
three (3) to about five (5 mm as neasured fromthe bottom surface 1009
of the head 1001. 20 In alternative enbod2®ents, the bristles 1007 may have
a variety of taper arrangenents provided that the bristles 1007 together

with the head 1001 ate bipsficapily dshget than thedeRsaiess Bhose Ki0aEk m)og
correspond in profile to a convex curvature that is 1 19 AUG 200-3 -29-

conpl enent ary iﬂgﬁt@at&ﬁ(;ﬁo@h%o%{éﬁ%éﬁggarﬁﬁf the nouth 100 on the

| i ngual side 118 of the teet or "exanple, the bristles 1007 may
vary in length to caollectively, forma piecew se or snmooth_ convex curvature
with respect to theollﬁ]r glg?-,isﬁg)ré,pr%ggrqﬁoe{lﬁp ek for exartples thh dristles
surfaces 209, 211 of the head 201 are flat, or the bristles 207 may be

substantial |y ¥4l arqdivaderd intorduedantonpiaigy h@l7-ho2e. Thb fisstanooing)
~curved appropriately to create a bristle profile that conpl enents the

Bl e e
(e.g., about ten (10) to about (12) mm in length, as measured from the
bottom surface 1009 of fhe 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  bristles 1007 being directly adjacent the middle grouping 1017 aﬁd
the shortest bristles 1007 being at the distal ends of the héad 1001. In
the preferred embodiment, the lengths of the bristles 1007 in the end
groupings 1018, 1019 decrease substantially linearly from the middle
grouping 1017 to theends of end groupinés 1018, 1019. For example,

" 15 as shown in FIG. 10, the lengths of bristles in end grouping 1018
preferably decrease linearly (as iltustrated by dashed line 1023) from
the mjddle‘ 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 1069 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 preferably

closely, correspond in profile to a convex curvature that is



presently known or future devel oped technique. That is, the process ,“ﬁegﬂﬁ
to secure the bristles 1007 to the head 1001 is of no inport to I°feAJ 2003
present invention.. 1n the preferred enbodinment, the bristles 1007 are
secured to the head 1001 in accordance with standard 15 t oot hbrush

manuf acturi ng techniques by first creating a plurality of bores in the
head 1001, then placing a bundle of bristles 1007 into each bore, and.
finally trimmng the bristles .1007 to the propriate |engths, such that
the profile of the projecting portions of tte bristles 1007 is
substantially conplenentary in shape to the convex 20 curvature of the
mouth 100 on’ t he PPHYEECTEFe1n shape torr coreashcunmtutd 6f the rmbvetts 60nsh
preferred enbodi nent, as noted above, the neck 1003 is oriented in the

sanme general direbeilomgyal side HSOYthdeetANBOL196AFS 2093 p13Ghe bristles
| ongi tudi nal axis) as the head 201 and preferably includes a concave

curvature W th regpech j r . he teeth as shgwn in
FIG 11. The bottom sur agﬁ(%?ggﬂ}t E@ C&E%‘Emi%g%&’?% ﬁcp&%efvg&etog PHEHbLt t om
surface 1009 of tche head 1001 and.the tog 5 gurface_lOlS of the neck 1003
is coupled to t h& P8P~ SFYalREeBIth Besberk to tBadrishing sHrfase of| thesteethed

enbodi nent, the concavity of the neck 1003 is acute in that a center point
1104 of the c@nc&Wehcas Wareur thosurfages 809, 21l fefadelRdE] @01t he AgEkorl 083
lies in a plane 1103 that is
bristles 207 may be substantially equal in length provided that the
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 101-1186.

10 The bristleé 1007 may be secured to the head 1001 using any
presently known or future developed techz;ique. That 1s, 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 thg 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 1is 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 substantially parallel to the brushing surface 1101 of the teeﬂﬁ}&ﬂﬁ;g&m
that is farther in distance fromthe 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
di stance 1107 between the brushing surface 1101 at the tips 15 of the

m ddl e groupi ng of bristles 1017 and the plane 1103 containing the center
poi nt 1104 of the concave curvature of the top surface 1015 of the neck
1003 is greater than the distance 1109 beBleen the brushing surface 1101
and any plane (e.g., plane 1105) containing an end point of the top

surface 1011 oflonpituend 409]as Sehastibel shpragidily iALIAE Degl.1003

enabl es the neck 1003 to avoid even high profile anterior teet T

proj ecting intQq.ihg u r rpn bryshing of t Lin | side 118 of -
the teeth 101- %16. E@A&tgé%g%&i&ﬁq %B]Qr‘f%tﬂ"r"gc%ﬂ%?@et ln%gﬁﬁﬂdﬁgt i#h a
conti nuous or seggnent.ed & .d.., piLecew se) concave curvature to avoid the.
anterior teeth v g éo%é-ef?lé%th@@%rﬂgﬁa% 1663t v the nopek 1908eis1 18 of
the posterior teeth 101-110 can be acconplished because defl ection of the

bristles 5 1007ccypledftotthe botigualsuriste 1000 hofsthid dead U061 tehd ARbagdy Of
the neck 1003 with the anterior teeth 111-116 is reduced or elimnated. In

addi tion, the cantaxe10Ls Yain ReQf 1688 ; e of Alr ush
user to reach |lower on the Iingﬁal Si dé§§%1%8q§ tglgs?t rs'?%?&gtlo%]t 0@@1"- 110
than does a typjgcai 1H8¢t hbrush in the event that the

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 1008 is such
that the distance 1107 between the b_rushing surface 1101 at the tips

15 of the middle grouping of bristles 1017 and the plane 1103 containing
_the' cegter 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., plaﬁe 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 1008 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.



10 user has lower, lingual side posterior tooth gun1recession.lrﬂg AUB 2
alternative enbodi ments directed toward | ower profile teeth, such as' Qeég%
of 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 conplenentary 15 configuration of the
head 1001 andlor the profile of the bristles 1007 wth,respect to the
geonetric shape of the nouth 100 on the Ii al side 118 of the teeth
101-116. . In an alternative enbodi nent, thHe head 1001 nmi ght be a shape

ot her than convex, prg%%ggs_that t he shape of the head 1001 in 20
conbination with the meading ithe ngckt HODHmith lsesomi@ozoas of eagmented
approximately, and preferably closely, conplenents the shape of the nouth

100 on the |inguét.gsi piecddBediconbavd etirhatliié- fol Gvoldothe w@alier tebhie Ngad
1001 may have the shape of either enbodi nent described 19 AUG 2,903 - 32-

above with -respgql. 4ol Bt : af:i .1 he surfaces of . the
head 1-001 may be f[ at (esi m(f.g?eapgu%hﬁgélc%ﬁl%r %%éﬁgjf/F mteogfl ﬁborfuts eeg?sc%enor

provi ded t hat ths s@aggl%@t he head 1001.in clg)nbi natjon with the _overall
profile of the brf% TO07CHAVE 1458 | becgase dsflechiensofniha hrisbles on

the lingual side 118 of the teeth 101-116. As noted above with respect to -
FIG 10, the PreflOPTff niithe dingupdsidé tovih sedfanes fneftercrartaenbd thermatk of
t he toot hbrush 1000 includes a straight segment 1006 and an angl ed segment

1008. The 1003 with the anterior teeth 111-116 is reduced or eliminated. In
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 of -thei 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
moﬁth 100 on fhe lingual side 118 of the teeth 101-116. For example,

the head 1001 may have the shape of either embodiment described



angle 1110 formed by the plane 1111 containing the straight segnenﬂgﬂﬁugogﬁm
of the handl e 1005 and the plane 1113 containing the angled segnent 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 w thout
requiring the user to maneuver- the 15 toothbrush 1000 as nmuch as when the
handl e 1005 is straight. FIG 12 is a plan view of the nouth 100
illustrating the head 1001 of the t oot hbBdsh 1000 -of FIG 10 in use.' As
descri bed above, the preferred convex curvature of the head 1001

substantial |y «duveesptindespatttioeFBULY &t ané f Albameiely 10Q anthée bf ngual
side 118 20 of the teeth 101-116, thereby allowing the bristles 1007 to

remain engageckd hiad 001 RAYahe 9 i taath 101116 -
during brushing In a%lditio.n, hiéeglragﬁg%@géplg?ﬁ%@iﬁ%ﬂ%@%@ﬂ&%% 5\% t he
bristles 1007 t epay N, relatively straight as force is 19. AUG 2003 - 33-
applied to the ﬁl’ef’;"a‘ﬁ%%?agn@et ﬁgagf'eéi’h t%@(%ge‘?‘g 10N et gpmbpartienwithnthe
side-to-side. Wien the uger first inserts the head 1001 in the nouth 100,
the shorter bri@¥sradl groiled ofrthepbrigties 100D itaaet the lgeneralnghape tafotie

surfaces. As the user applies pressure during brushing 5 and noves the head
1001 back arid fwmiotith %000 thé LidlguadBi®RC118'bt thd AR thIMALi Ry, bristles of end

groupi ng 1018 guides the follow through contact of the [onger bristles of
m ddl e grouping 1017AsAS:dli€al QROGfith respect to FIG. 10, the preferred handle
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
7 15  toothbrush 1000 as much as when the handle 1005 is straight.
FIG. 12 is a plan view of the mouth 100 i}llistrating 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 feeth 101-116
during brushing. In addition, the preferred bristle arrangement

- allows the bristles 1007 to remain relatively straight as force is .



bristles of mddle grouping 1017 contact the lingual tooth surface51 " 09
cleaning efficacy is inproved by the decreased flattening of the Ionger & ba
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 grouping 10-18 do not bend into

t he nlddle gr oupi ng 1017 upon first contact of the bristles of end

grouping 1018 with the tooth surfaces. Sln%% the 15 bristles of end

groupi ng 1018 do not bend into the bristles“of niddle grouping 1017, the
bristles of mddle upi 017 contact the tooth surfaces with their

tips instead of PHBHPS fg@ ﬁ%‘ﬁirl@@} mrdihaihapd 1001 de enoveduni angd domact .

~In addition, since the bristles of end gloMng-1019- are also short and
rigid, they |in andhedbdodiidg oWhehetl?0 ubet $irkesSnedrtyittidl Be gy Q0pilng dKEL7 as
the head 1001 is pushed agai nst and across the teeth 101-116 t her.eby

“inmproving the anpaithofiobr 'tﬁélﬁo'i'té} Bﬂ@ﬂ@gtof bt A, ggﬁ)qotlgeeoﬁ%gfz@ the

surfaces during brushing. A es en ng th ong

bristles of the cleane ectivel t he

stiff bristles oin n%ugfgﬁ%f‘%gg%gg?%gs‘zs fgf’iélseﬂ%@ cﬁr@@;%“%e@\}@éﬁ %%t h

101-116 as pressure is applied to the head 1001, thereby providing

i mproved cl edhi ngugrmpries he head ol badk andtfhrihythadestialFeamdhtwitd though
t he above description has focused on the present invention's |lingual side

cl eani ng ef fi cacghortehebtiotedbsfishdl @8usihgFh 6181 8umles0 tRE Orll6RS tREd G | ve
cl eaning of the -
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 upoen first contact of the
bristles of end grouping 1018 with the tooth surfaces. Since the
v 15  bristles of end grouping 1018 do not bend into the bristles of middle
grouping 1017, the bristles of middle groupmg 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 Vshort and rigid, they limit the bending of the

20  bristles 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.



facial surfaces of the teeth 101-116 for nmany of the sane reasonﬁg;?g@ ?MB
provi des effective cleaning of the lingual surfaces. Consequently, th

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 nents of the toothbrush 1000 of FIG 10. The handl e 1300
in FIG 13 includes a bend 1302 or angle that facilitates hol ding of the

t oot hbrush by a 15 | eft-handed person. By ntrast, the handle 1400 in FIG
14 includes a bend 1402 or angle that factfitates hol ding of the

t oot hbrush by a right-handed person. The bends 1302, 1402 in the handles 1
300, 1400 allow the ﬁﬁ.ﬁa seenatdpeg thadong brissles oftthe moddler gmaiipyng 1.01he
hands of the users and, therefore, facilitate nore confortable use of 20

the toot hbrush t00dean neffativelgntlico shbeteeraei MeRtRsi bt YRS ra;@%rg%ng Gs. -
13 and 14, the handl es 205, 1005 might alternatively be angled™ to 3 t he

brushi ng surfacqpi@el, - J.0r I A FIG 5 or away .fi-om
t he brushi ng surf(-}gg’e lg%glg%'fﬁ)cﬁpeﬁﬁggx%ﬁp%}tﬁmyﬁﬁé BYiFguraas app in

conti gur ati ons. 8 ChE| ERT u04L: Fbopef arcsabaad Mmaroerhackamingodithont s
of the toothbrushes 200, 1000 described herein. Al such handl e .
configuratiods arterpresimeddtopth surfaces.t Minalhealhowih ithe aibdve cBeriptiohhe
present invention. In addition to various handl e enbodi nents, the
‘t oot hbrush has focused on the present invention's lingual side cleaning efficacy,
the ttl)othbrush 1000 of FIG. 10 also provides effective cleaming of the
facial surfaces of the teeth 101-1186 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
tow;a_rd the brushing surface 301, 1101, for examﬁle, as shown in FIG.

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



1000. of FIG 10 may be fabricated with a variety of enbodi nents oﬂg(ﬁyﬁ 2003
neck 1003. In the preferred enbodi nent di scussed above, the neck 10 | S.
fabricated to include. an acute, continuous concave 10 curvature with
respect to the brushing 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 my be |l ess Acute (e.g., as shown in FIG
5) or the neck 1003 may even be straight. _Ag described above with respect
to FIGS. 10-14, the present 15 invention provides a toothbrush 1000

fabricated to ef |.ve | tgoth.surfa .of _.the teeth during

br ushi ng of suchgﬁéébhl%é‘lgﬂ'ng{#% d)gaﬂlalwliyhsgﬁg ipdhg A0 KEVEROBE st | e
arrangenment contoured to conplenent the geonetric shape of the nouth 100
on the lingual ¥pEety rfshandlegcenfagurations: i includet withh bhe giref096d i nd
particularly 20 effective for cleaning the lingual side 118 of the teeth

and gunms in conalieshativei émbpdimenar bf ddentesthditsShes 20800000 ReséiBed
t oot hbrush 1000 is also very effective for cleaning the facial side of the

L AN O oL e a00 AN Mo ITIB W LIFLALEL By Lndnlol YRR'WER PR | ™

be used in everyday dental hygiene. errirng now

further alterpative. enbodi nen of this invention are illustrated which
are general | yg 5 SBITH ?QESF?PEEW%&WP%HP@G’HWW gs. 10 and 11 with the

di stinctions

~ In addition to various handle embodiments, the toothbrush
1000 of FIG. 10 may be fabricated with a variety of embodiments of
the neck 1003. In the preferred embodiment cﬁscussed 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
2 o - 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
fo 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 is also very effective for cleaning the facial side of the teeth and



noted below Wth reference initially to Figs. 15-19, a toothbrushg2g 3!

depi cted having a head 2002 connected by a neck 2004 to a handle 200
only a portion of which is shown. The head 2002 is forned with 10 a bristle
nmounting surface 2008 defined by a first end 2010, a second end 2012

connected to the neck 2004,

axis 2018 extending in a direction between the ends 2010, 2012.

Pref erably,

2020 which is spaced fromeach of the end§-15 2010, 2012 and extends
"between the sides 2014, 2016 of the head 2002. A nunber of tufts 2022 are

arranged in angamsayndy thdrefdrbeis aetvoelibxad toa 3030befudddeid ety @y

nount i ng surface 2008, each of which consists of a nunmber of individual

s

opposed sides 2014 and 2016 and a | ongitudi nal

the bristle nounting surface 2008 includes a center section

bristles 2024. 3dha1bhbsdles 2024 within each tuft extend outwardly from

the bristle nmounting

1% hBOB; i

0 surface 2008 and terminate at a bristle tip thus

defining a height ipension "H'. (See Fig. 16) neasured fromthe bristle
gﬁg‘i G Isglﬁs'r pg.5'i

nmounting surface 2
of the enbodinents _of this invention depicted in Figs.

def or mati on orembadimgnis of Hbidhinwentden 2024illwktraied tldck enteegeseetllyon 2020

in a longitudinal direction, e.g. along axis 2018, during use of the

t oot hbr ush R00¢insidait battht henbédisnéitts tdTeRig®. A0 Sid 99 w9341 Qi dmhasqided in

contact with the teeth. This

10

15

20

noted below.

With reference initialljr 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

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

- 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 tufi extend outwardly from the bristle mounting

surface 2008 and terminate at a bristle tip thus defining a height

~ dimension "H" (See Fig. 16) measured ffom the bristle mounting

. surface 2008 {o the bristle tips.

b ptidlodozthez7 alpinagbyect i ve
15-23 is to resist



resi stance to longitudinal deflection is achieved by the provisidq%ggg3?mﬁ
bristle supports 2026 in the area of the bristle nounting surface =

bet ween the end .2010 and center section 2020, and bristle supports 2028 in
the area of bristle nmounting 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 sggced rows of tufts 2030, each
consi sting of a nunber of individual bristles 2032. The tips of the 15

bristles 2032 within h . istlg s Qrts 26. and 2028 are . .

| ocated in the sane pie%%eolfr%x\(ilﬁé 02[‘: %3@%Or#ﬁ%nt%ioéiglsl§vﬁﬁona(§@lﬁ?él m

hei ght of such brjstles 2032 is in the range of about 113 to 1/2 of the
hei ght H of the @#%ﬂ%@%}@z@ gesighdeigymaiigmpz hending efhthe bristles 2024 i on
2020. For exanple, where the height H of the bristles 2024 20 within the
center section i sviflfin]lthemgntebesebtiog 020N id heldmpitidigs! AB32tiwh !t Aigh aldigy r ow
of tufts 2030 closest to the center section 2020 is about 6 or 7 mm

wher eas the hei ghk;0boid edﬁfiifgt I:I%S 2?%1?@ g%&%%&%ﬁ%g’b%% §BQ{§’§1_1¢9&H}5\:1{;1‘ $,£030

closest to the ends 2010, 2012 | : i onal |y,
bri st 6 suppol t s "SS5S aA2d0 280 FEBHGPY; i1 FPIAGE rHle (BF teBbut ThS o
1/ 2of the length "L" of the array of bristle tufts 2022 within. the center
section 2020 of tRHstancet e longifedingl sleflleation2iBogchikeed 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 fange of about 1/3 to 1/2 of the
height H of the bristles 2024 of the tufts 2022 within the center
section 2020. Fdr exarﬁple, 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.

.



5 such lengths "I" and "L" are neasured in a direction al ong the19
| ongi tudi nal axis 2018 of the head. 2002. See Fig. 17. The hei ght dﬁﬂg%gp%%
and |l ength dinension of the rows of bristle tufts 2030 formng 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 teeth, and thus nmaintain the tips of
such bristles 2024 in contact with the teeth. As schematically depicted in
Fig. 17A - 17D, further stiffening can be $rovided by the bristle supports
2026 and 2028 by the inclusion of a stiffening portion in the 15 bristle

tufts 2030 whi cAddxtienalyf tlomlddpghbtll' 9f lthe e bhBristlel Age: 2800% kR
hei ght of about 1/3 to 1/2 of the height "R of the bristles 2024 wthin

the center sectggeh 89 ' 6 i 17A an 178, the
stiffening portion rrasg?:g%ﬁésgeﬁﬁ g%s??iégﬁﬁa?g%&i%fﬂa%?to bt ?2? Faeee %)
w t hin each tuft,2030. As schematically icted in Fig. 20 17b, such
densi ned area ofle'rlEét faé %‘%ﬁ’? g I Qggg%éﬁ%’n‘?fr]%ﬁ1$ tyufts 203 witdial
bristles 2032 which extend outwardly only a portion of the height of a

tuft 2030 thus Baklicagtey geaiany 2080, ofsthd bristke touniting shtfac2 G308 Wiere
concentration or densification of bristles 2032 wthinal jo AUG®62 2,,)

~0~i -39- pditiencloflenfehdeilgin®i"Ti*h@rs Ubas@b0 1h Sa J48REEHN
nunber of bristles 2024 which nake up the tafts 202% vvith?nnt%%%cgteﬁﬁgr

section 2020 ofoddieudiead a%@ygﬂl_s of the head 2002. See Fig. 17.

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 contgct 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 - bristle tufts 2030 which extends from the bristle mounting surface i
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
1'7B,- the stiffening portion may comprise a densified area 2034 of
bristles 2032 wi*hin each tuft 2030. As schematically depicted in Fig,
_20 17b, such densitied area of bristles 2032 is éimply a concentiatidn of
additional bristles 2032 which extend outwardly only a portion of the
height of a tuft 2030 thus adding rlgldlty and stiffness to the tuft

- 2030. The concentration or densification of bristles 2032 within a



In an alternative enbodi nent of Fig. 17 shown in Figs. 17C 5 anqgﬂY o 3
stiffening portion is provided in sone or all of the tufts 2030 fo on g3
bristle supports 2026 and 2028 which conprises a coating,, a treatnment or
a sleeve of rubber, plastic or a simlar material 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
hei ght in the range of about 1/3 to 11.9 t hei ght H of the bristles 2024
within center section 2020. Referring nowto Figs. 18 and 19, an

enbodi nent of this j.nvention is_depicted in which bristle supports 2036 and
2038 are provi d@erHaD; #&h@ﬂh%hﬁ@f the dufien20H iy Breadnd thenghh mwimbesiofins
as 15 bristle supports 2026 and 2028, except instead of tufts 2030 the

bristle support s b2i3bks2iR2Ledfchmakeo upetheofufingde SHhin HRP&NIRF sePligSt i C
rods 2040 each nounted to the bristle nounting surface 2008, The plastic

or rubber rods 2@#RonsariheHBLesE i ally the sane stiffening function as
the tufts 2030 in Figs. 15-17, as described 20 above. The enbodi nent of

Figs. 18 and 19, including the caonstructi.on of the tufts 2022 within
center section 2020, ﬁgl eﬂ??%%l‘feoe Qfigent uf JGg. 15 showngnaligs: Q3

-40- The enbodinment_ of this invention shown in Figs. 20 and 21 is the sanme
as that illus®ratad LDriagstiffesing portion isidirnvidedeinsamesooall affthe tufts
stiffening portion 2034 or 2035, except that the tips of the bristles
2030 forming bristle supports 2026 and 2028 which comprises a
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 ralige of about 1/3
to 1/2 the height H of the bristles 2024 within center section 2020.
Referring now to Figs. 18 and 19, an embodiment of this
invention is depicted in which bristle supports 2036 and 2038 are
provided haviﬂg the same location, height and length dimensions as
15  bristle 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 essentia]l& the same
stiffening function as the tufi;s 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.



2032 forming the tufts 2030 in the bristle supports 2026 and 202814r ¢\ 2403
angl ed or tapered so that the height of the bristles 2032 within the 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 and 23 -is the sane as that illustrated in Figs. 18
and 19 except that the tips of the individual 10 rubber or plastic rods
2040 are tapered toward the center section 2020 in the sanme fashion as the
bristles 2032 in Figs. 20 and 21. Wil e 4he invention has been descri bed
with reference to a preferred enbodinent, it should be understood by those

skilled in the art Thwembadimest of2h@emvenyionesHIRMAS iAMH; 8080DVAIEDY 18 MBY
be 15 substituted for elenents thereof w thout departing fromthe scope of

the invention. the @Gl L V£ LOnS. -b de to adapt. a :
particul ar situation o%l qrflaﬂtagglﬁ{al tr?i'ce)glcti Eiécﬁg%cg?nlg?:c}fﬁ{% ErPERTISIGR hout
departing from

he ,essenti al .scaope thereof- - Therefore, it is _intended
that the inventoﬁ’grﬁt Taae o] HWOPG#%"DOIE %&%e@rﬁcﬁﬁmﬁt%@ﬁﬁ@ﬂ%h‘rﬁﬂ%
di scl osed as the best node contenplated for carrying out the invention,
but that the i PSR fosming the tnfis 208040 thentbisilersnpport 203engnRi20nBrarehe
scope of the appended clains. 1.9 AU 2Q03 Iclaim -41- 1. A toothbrush

(S:gingr i sing: 5a handeédor. tapbeadl sbakiabdha Rdibht o2Mfle Wrisi8SORB3ONG BBt ed to
' rows of tufté 2030 increases 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 23 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 describe;i 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 departi-ng 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 réontemplated for carrying
“out the invention, but that the invention Wﬂl include all embodiments -

falling within the scope of the appended claims.



handl e,. opposed sides and a | ongitudinal axis extending in a direc1gonU859
between said first and second ends;
head in a center

head,

said center section within which sai

.oa fi

209 |

a plurality of bristles nounted to sai

section which is spaced fromsaid 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 termnating at a tip, said tips of said bristles lying in
substantially a commonl glaame defining a h@gght di mension relative to said

bristles are located defining

a length dinensign negsured in_a direction along said |ongitudinal axis of
said head; 15 ?Oqghﬁﬂﬁ

ext endi ng between said first end and said center section, and a second
group of bristle supperhaadleunted to sai d head and extending between said
second end and said center section, each of said first group and said

second group of bristhehss@PREtiSNavERe Bnhengtheaf %kleﬁe.?%rgéébtgﬁ aursg in a

direction along said longitudinal® axis which isint

to 1/2 of said o id length dj mensjon of: said center section and being
effective to res%Eflg%eefogﬂjﬁg#]ﬁlrdeﬁfmgg?EOE@t‘A@Eag,aéfb%e}-‘f@?ﬁ“ﬁg R fg—"%t%% n
said center section in a direction parallel to said ||ongitudinal axis of
sai d head. 2.° Theetwermprigshrafand sgovnd andsphi ch each of said first group

of

10
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.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
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;

.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

dimension measured in a divection along said longitudinal axis which

- 1s 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

hogompprising supports nounted to said head and-

out 114



bristle supports and said second group of bristle supports is fod ‘ﬂ% ﬁ?
nunber of bundles of bristles. S. The toothbrush of claim2 in mhlch each
of said bundles of bristles has a height dinension nmeasured in a direction
outwardly from said head which is |l ess than said height dinension of said
bristles within said center section, each of said bundles of bristles
including a stiffening portion which extends fromsaid head al ong at | east
a portion of said height dinension thereof. 4. The toothbrush of claim3 in
which said stiffening portion is a coatiﬁé'applied to at | east sone of
said bundles of bristles within said first group and said second group of

bristle suppor t bristlengithipostidreentterseotionx e ndi digectismasiaylel rpmsaad d
head. 5. The toothbrush of claim3 in which said stiffening portion is a

sl eeve nmount ed IghpdfudiBas bxxA®sa94 heagd bundles of bristles within said
first group and said second group of bristle supports along a portion

t hereof extending outwardly fromsaid head. 19 AVIGr r -43 6. The

t oot hbrush of claim 3 in which said stiffening portion is an area of
densification of brls les within at | east some of said bundles of bristles
formng said fifst ghdptoghabeeshyof ekomd1gnowpdctorath iofshil fissipgorus of sai d
area of densification of bristles extending outwardly 5 from said head :

al ong a porti onbristleaiubportsahé saiddb@md grotip HeritNOERBPHSRR 19Foghad HF3 i n
whi ch said stiffening portion

a number of bundles 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 héight dimensioﬁ of said
bristles within said center section, each of said bundles of bristles-

5 1including a stiffening portion which extends from said head along at

least a portion of said height dimension therebf.

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 cutwardly from said head.

- 5. The toothbrush of claim 3 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.



extends al ong said bundles of bristles to a height in the range of ﬁ@g%
1/3 to 1/2 of the height of the bristles within said center sectio‘% 2004
said head. 8. The toothbrush of claiml in which each of said first group
of bristle supports and said second group of bristle supports is forned of
a nunber of sections of resilient material. 9. The toothbrush of claim8 in
which said resilient material is rubber. 10. The toothbrush of claim8 in
which said resilient material is .plastic._ 9 AUG "I"Lv - 44 11. The

t oot hbrush of claim8 in which each of said sections. of resilient materi al
has a hei ght di nmension neasured in a direction outwardly from said head
which is | ess than said height dinension of said bristles within said

. nounting area. 12. The toot hbrush of claim8 in which said sections of
resilient materifal aflhatodkhyedsh of glamer 2k wiiel ahidebtiffomgoforset isons of
resilient material with each row extendi ng between said opposed sides of

sai d head, said rus ofteBSHid0nm Of brisgkd WellinBUEL LB Bﬂ%m (ﬁéﬁh@s foker st

group of bristle supports progressively increasing in heig mensi on in

a direction fromsai.d ferst. end 1 \rd said nmounti area, and id rows'
of sections of ré% t|fieesn¥°r%1tnl§r gﬁﬁ&)ﬁﬁﬁigﬁﬁug&f[ﬁf%gg%acw‘ﬁ@ﬁows tﬁ’?ialé’il?%e
supports progressively increasing in height

supports, said area of densification of bristles extending outwardly

5 from said head along a portion of said bristle 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

3 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.



dinmension in a direction fromsaid second end toward said nounti r“igﬁ o EN

LA

area. 13. . The toothbrush of claim8 in which said sections of resilient
material are generally cylindrical-shaped rods formed of rubber. 14. The

t oot hbrush of claim8 in which said sections of resilient material are
generally cylindrical -shaped rods fornmed of plastic -45- 15. The

t oot hbrush of claim8 in which said sections of resilient material formng
each row have a top end, said top ends of said sections of resilient
material within each row lying in a commpd45 pl ane, each of said comopn

pl anes being generally parallel to said head. 16. The toothbrush of claim

8 in which sai disect Thostosthtiesh! bERlaint™® 8f iwhichOBFAIN Hrasd; &%{dh hgp a
top end, said top ends of said sections of res}lient na'?seélla\gf orsmgflg
said rows withip

' ' .. grou f.bristle supports all .lyi within a -
common pl ane whi gg?%rﬁ;c%%tgéggihr\agahgﬂﬁ%{t ‘g]inﬁ%‘?%? nmﬁﬁﬁ‘%'fﬁ'ée@ff?‘ %‘F%‘%ﬂ? head

ina"direction fromsaid first end toward said nmounting area, said top
ends of said se®f wirom said pead whichris dess dran sajdsheight dimensidn of sai d
second group of bristle supports all Iying within a common pl ane which
increases in hedidtiristlesewiiihinm sahmowedidg aressai d head in a direction from
said 10 second end toward said rmounting area. AUG 2L11.3
12.  The toothbrush of claim 8 in which said sections of resilient
material are arranged in gemperally parallel rows of sections of
resilient material with each row extending between said opposed
sides of said head, said rows of se_ctions 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 mouhting

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.



. . . AR
-46= 1=7. A toothbrush, conprising: a handle; a head having a.fi‘gtﬂuﬁdﬁﬁi
second end connected to said handle, opposed sides and a |ongitudinal axis
extending in a direction 5 between said first and second ends; a plurality
of bristles nounted to said head in a center section which is spaced from
said first end, spaced fromsaid second end and extends substantially

bet ween sai d opposed sides, each of said bristles within said center
section extending outwardly fromsaid 10 hegd and term nating at a tip,
said tips of said bristles lying in substantially a conmon pl ane defi ni ng

a hei ght dinensi re i i o Sai d center, section withi.n which
said bristles ar gﬁl ocg?ltgdt%éfé?f%laﬁéﬁf %@gg% ﬁncﬁ’dlﬁ\? st ?@Weﬁw?'?@ ent

di rection al ong sai d#@i?gi t.udi nal axis of said head; 15 a first group of
bristle supports g OfgRg;| fRGhe dAWahave axttep ey bridwéem exwisdof isesd end
and said center section, and a second group of bristle supports nounted to

- said head and exsesiting of esileant seitdring coitiienhchndowalydng et & c6RGdPN,
each of said first group and said second group of bristle supports having

hei ght 20 df megyd ' | | | g
a hei ght & Mepy) dIRASHF 88id LOMSAL $1ARAd geg%go §g§§fz}] %%_Ir%%el;% said

bristle supports within said first and secon
stiffening port'ggdto resist bending of the bristles within said center
section in the I'ongitudinal direction.

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 afea, 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.



19 AUR203 -47 18. The toothbrush of claim 17 in which each of saifig AUG 2003
I ndi vi dual supports of said first and second groups of bristle supports‘f%
a bundl e of bristles. 19. The toothbrush of claim18 in which said
stiffening portion is a coating applied to at |east sone of said bundles
of bristles within said first group and said second group of bristle
supports along a portion thereof extending outwardly fromsaid head. 20.
The t oot hbrush of claim18 in which said stiffening portion is a sleeve
mounted to at | east sone of said bundl es-8P -bristles within said first
group and said second group of bristle supports along a portion thereof
ext endi ng out wat®l y Artentldaiughheanprzing: The t oot hbrush of claim 18 in which
said stiffening portion is an area of densification of bristles within at
| east some of said HJMaddes of bristles formng said first group and said
second group of bristle supports, said area of densification of bristles

extending 5 outwardly .d head_ along a portjon of said bristle
bundl es. 22. The tooth %‘gr@%"]ﬁh& %iﬁ*sfse' \ﬁhﬁg‘ﬁ’ e ds eonmested fopsaid on

ext ends al ong SEi d.bundl es of bristles to a _height in the range of 19AWMHN
-48- about 1/3 tdR4iep ogposesesides gmd alongitudined eresextiending tmadlicartiar
section of said head.

5 between said first and second ends:

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 2 length dimension measured in a direction along said
.longitudin_al axis of said head;

15 : a first group of bristle supports mounted to said head and
extending between said first epd 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 diniension measured from said head, at least some of said bristle
supports within said ﬁrst and second groups includiﬁg a stiffening
portion to resist bending of the bristles within said center section in

the longitudinal direction.



23. The toothbrush of claim 18 in which each of said first group {@ngigaPel3
second group of bristle supports has a |ength dimension neasured in a
direction along said longitudinal axis which is in the range of about 1/4
to 112 of said |ength dinension of said center section.

.47

18. The toothbrush of claim 17 in which each of said individual

supports of said first and second groups of bristle supports is a bundle

of bristles.

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 sfiffening 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

o 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
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- 48 -
about 1/8 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.





