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I nvention relates generally to toothbrushes and their nethods of
fabrication. Mre particularly, the present invention relates to a

t oot hbrush fabMQ¥4ed6t o provi de effective renoval of plaqueP@HUSIIEBESgN
matter fromthe 10 |ingual, or tongue, side of the teeth and from between
teeth when such toothbrush is used by an individual to brush his or her
teeth. BACKGROUND OF THE | NVENTI ON Toot hbryshes of varying shapes and si zes
are known for cleaning teeth 15 and dental prosthesis. Typically, a

t oot hbrush 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
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the teeth during brushing. The head (less the

FIELD OF THE INVENTION

The invention relates generaily to toothbrushes and their methods of
fabrication. More particularly, the present invention relates to a toothbrush
fabricated to provide effective remo;lal of plague and foreign matter from the
lingual, or tongue, side of the teeth an;i from between teeth when such toothbrush

10 isused by an individual to brush his or her teeth,

BACKGROUND OF THE INVENTION

Toothbrushes of varying shapes and sizes are known for cleaning teeth and

15  dental prosthesis. Typically, a toothbrush includes a rectangular 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 removing plague and foreign matter
from the teeth during brushing. The head (less the bristles), neck, and handle are
typically formed as a unitary device through a molding process.

20 Most often, the head connects to the neck and the neck connects to the
handle such that the resulting head, neck, and handle combination are in a
relatively straight line along their longitudinal axes. However, in some other
embodiments, such as those illustrated in U.S. Design Patent Nos. 44,997; 47,669
73,245; 77,115; 175,894; 259,977; and 282,603, the neck and head are oriented

25  perpendicular to each other in the shape of a “T.” The handle is typically straight.
relatively long and rigid. but in some toothbrush embodiments the handle includes
bends or angles either to make the handle more comfortable for a user to hold
and/or to improve the toothbrush user’s ability to access hard-to-reach surfaces of
the feeth.

30 Toothbrushes of the types described above are effective for cleaning most
areas of the teeth or dental prosthesis, but they also have specific limitations.

These limitations stem mainly from the fact that bristles. by their nature. clean

This Sheet Has Been R

W

[THIS SHEET HAS BE



bristles), neck, and handle are typically forned as a unitary device
through a 20 nolding process. Mdst often, the head connects to the neck

and the neck c\gpgﬁ&fl s 10 t he handl e such that the resulti ngg,Esf.&,g”dggﬁ%k, and

handl e conbi na are in arelatively straight |line al ong err

| ongi tudi nal axes. However, in sone other enbodi nents, such as those
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above are effectl \;neou];h?g uscelr ga?xgti)t rll‘gadxrlrjp gc}sition the bristles of prior art toothbrushes so that
5  maximally effective cleaning can be realized over all areas of the teeth, dental
work and gums, especially those areas that are on the lingual, or tongue, side of the
teeth, These disadvantages have been ameliorated somewhat by various
improvements directed toward improving the maneuverability of toothbrush
heads, such as making the head smaller, angling the brush handle and/or the head,
10  providing a flexible joint in the handle and arranging bristles of varying lengths to
form tufts having special contours intended to improve their penetration of
irregularly shaped structures. Some examples of these improvements are
described in U.S. Patent Nos. 4,463,470, 4,800,608; 5,613,262; and 5,628,082,
However, such improvements are not entirely sufficient to effectively

15 .- enable cleaning of all areas of the teeth, particularly those areas on the lingual side

R

- of the teeth and between teeth. For example, typical prior art toothbrush heads
_indude an array of bristles that extend from a flat surface lying along a single
 plane that is perpendicular to the longitudinal axis of the bristles. By contrast, the
lingual side of the teeth defines a convex curvature. This convex curvature is
20  particularly pronounced at the front, or anterior, portion of the mouth. Therefore,
due to §nch geometric incompatibility, toothbrush heads cannot effectively clean
all Lnéual side anterior tooth s1;rfe;ces no matter which configuration the neck and
head are in (i.c., either straight or T-shaped). In addition, the straight nature of the
necks of most toothbrushes makes maneuvering the toothbrush head difficult on
25  the back (i.e., lingual) side of the teeth because the neck bumps into the teeth,
deflecting the head of the brush away from proper contact with the lingual surface
of the teeth,
To overcome the shortcomings of prior art toothbrush configurations,
toothbrush users tend to engage the bristles more forcefully on the lingual surfaces
30 ofthe teeth in an attempt to more effectively clean the lingual tooth surfaces.

However, brushing more forcefully does not necessarily result in cleaner teeth.



areas of the teeth or dental prosthesis, but they also have specific
limtations. These limtations stemnmainly fromthe fact that bristles, by
their nature, clean WO 00/ 40116
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per pendi cular to the surface being cleaned. G ven the positioning and
notion constraints that are present when using devices having | ong,
straight, rigid handles within the confineg.of the human nouth, a user
cannot readily position the bristles of prior art toothbrushes so that 5
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tongue, side of t hmdera force that lies within a particular range of forces related to the 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.
5  Onthe other hand, if the force is too great, the bristles will bend or flatten so as to
engage the surface being cleaned with their sides rather than their tips, also
resulting in less than optimal cleaning. In addition, 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
10 the bristles on the toothbrush head. For example, when one brushes the lingual
side of his or her posterior, or back, teeth, he or she typically angles the toothbrush
in an attempt to avoid the anterior teeth and almost inevitably engages the lingual
tooth surfaces first with the tips of the bristles at the front end of the toothbrush
head. As the force applied to the bristles is increased, the front bristles bend
15 toward the rear of the toothbrush head contacting neighboring bristles and causing
the neighboring bristles to likewise bend rearwardly. This domino effect
continues affecting all the bristles in such a2 manner that the bristles engage the
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
20  noted above, engaging the tooth surfaces with the sides of the bristles results in
less than optimal cleaning. ) o
The above shortcomings of prior art toothbrushes also extend to cleaning
between teeth. Bristles clean between teeth most effectively when their tips
project between the teeth. However, due to the flat shape of the toothbrush head
25  and the geometry of the toothbrush neck, cleaning between teeth, particularly from
the lingual side of the teeth, is difficult. Consequently, toothbrush users typically
a]ﬁply excessive force to the bristles in an attempt to force the tips of the bristles
into the spaces between the teeth. Application of excessive force typically results
in the tips of the bristles deflecting away from the surface intended to be cleaned

30  and less efficient cleaning occurs.
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convex curvat yf e dfiheir toothbrushes, thereby avoiding excessive force that results in less than

optimal cleaning.

SUMMARY OF THE INVENTION

10 The present invention overcomes the foregoing problems and limitations
of the prior art by providing, in one aspect thereof, a toothbrush that includes a
head whose bottom (i.e., bristle-bearing) 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

15  curvature, which may be either a smooth continuous curve or a piecewise

':;ép'proximation formed by the angular intersection of two or more planes,

wapproximates the geometric shape of the mouth on the lingual side of the teeth.
LAccording to another aspect of the present invention, the toothbrush includes a
| bristle arrangefnent in which the bristles project from the bristle-bearing surface of

20 the head by distances appropriate to cause distal ends (i.e., tips) of the bnstles to
form a generally convex profile that substantially complements the curvatre 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 lingual side of the
teeth with a curvature of the bristle-bearing surface of the head. an arrangement of

25  the bristles, or both that generally complement the mouth’s shape. By effectively
matching the geometric shape of the mouth on the lingual side of the teeth with the
shape of the bristle-bearing surface of the head and/or the profile of the bristles,

| t:he. present invention improves the likelihood that a substantial quantity of bristles
' wxll continuously engage the lingual side tooth surfaces at an appropriate angle

30 and force, thereby resulting in improved lingual side cleaning efficacy.
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forcefully does not necessarily result in cleaner teeth.
continuous curve or a segmented approximation formed by the angular

5  intersection of two or more 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.

10 According to a further aspect of the present invention, a toothbrush is
provided with a neck and a head oriented in a T-configuration to facilitate easy
access to the lingual side of the anterior teeth without requiring the toothbrush user
to perform substantial arm and wrist acrobatics to maneuver the toothbrush head

- ‘behind the anterior teeth. That is, the neck is coupled to a central area of the head

15 such that the longitudinal axis of the head is substantially perpendicular to the
longitudinal axis of the neck. In a preferred aspect of the T-configuration
toothbrush, the neck is 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 upward direction to accommodate the

20  curvature of either the palate or the 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 mouth. Such bending or angling of the

25  handle may be in one plane or in multiple planes.

The present invention further provides a method of fabricating a
toothbrush that facilitates improved brushing of a lingual side of the teeth. In

" one aspect thereof, the method includes the steps of forming a head to have a
convex curvature that complements a geometric shape of the mouth on the

36 lingual side of the teeth, and securing a plurality of bristles to the head such that

the bristles project outwardly from a surface of the head. According 10 another
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enough, the bristle tips will not engage the surface being cleaned with
sufficient pressure to do an effective a job of cleaning. 5 On the other
hand, if the force is too great, the bristfres will bend or flatten so as to
engage the surface being cleaned with their_ sides rather than their tips,
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applied, flatteni SO ri-st may resu att'eni ng of ot her
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head. For exanpl e’gen‘éﬂﬁ? cgnr\]zgx %rroﬁfe% s{xps?ankiialﬁg&%plemems the curvature of mouth
5  on the lingual side of the teeth, and securing the bristles to the head such that the
bristles project outwardly from the surface of the head.
These and other aspects and advantages of the invention will become more
apparent to a person of ordinary skill in the art upon review of the following
detailed description of a preferred embodiment taken in conjunction with the

10  appended drawings in which like reference numerals designate like items.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of the arrangement of the teeth on either the upper or
15 - lower portion of the human jaw illustrating the geometric shape of the mouth.
FIG. 2 is a perspective view of a toothbrush in accordance with a first
-~ preferred embodiment of the present invention.
FIG. 3 is a side elevational view of the toothbrush of FIG. 2.
FIG. 4 is a front elevational view of the toothbrush of FIG. 2.
20 FIG. § 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 of either FIG. 2 or FIG. 10.
FIG. 7 is a front elevational view of a second alternative embodiment of
25 the head of the toothbrush of either FIG. 2 or FIG. 10.
FIG. 8 is a side view of a person’s head showing the toothbrush of FIG. 2
in use,
FIG. 9 is a plan view of the mouth illustrating the head of the toothbrush of
~ FIG.2inuse.
30 FIG. 10 is a perspective view of a toothbrush in accordance with a second

preferred embodiment of the present invention.



side of his or .her posterior, or back, teeth, he or she typically angles
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FIG. 14 is a plan view of a second alternative embodiment of the
toothbrush of FIG. 10.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

10 _ _
FIG. 1 is a plan view of the arrangement of the teeth 101-116 on either the

upper or lower portion of the human jaw illustrating the geometric shape of the
mouth 100. Each tooth 101-116 is conventionally referred to as having a lingual
* side 118 and a mutually opposed facial, front or cheek side 120. Teeth 101-110
15  are generally referred to as posterior or back teeth; whereas, teeth 111-116 are
generally referred to as anterior or front teeth. The teeth 101-116 are arranged
within the mouth 100 such that the tooth surfaces on the lingual side 118 of the
teeth 101-116 define a convex curvature of the mouth 100 with respect to such
tooth surfaces as illustrated in FIG. 1. On the other hand, the tooth surfaces on the
20 facial side 120 of the teeth 101-116 define a concave curvature of the mouth 100
with respect to such tooth surfaces. The convex curvature of the mouth 100 on the
lingual side 118 of the teeth 101-116 typically varies in degree as groups of teeth
101-116 are traversed, as illustrated by the curved lines 122 and 124. However, ap
identifiable convex curvature tybically exists around the entire lingual side 118 of
25  the mouth 100 in most persons. The degree of convexity is typically most
pronounced on the lingual side 118 of the anterior teeth 111-116. Due to this
- convex curvature, the projection of the teeth 101-116 downwardly or upwardly
n into the mouth 100 area, and the limited angular opening of the mouth 100,
 effective brushing of the tooth surfaces on the lingual side 118 of the teeth 101-

30 116 is difficult with prior art toothbrushes. The present invention overcomes the



proj ect between the teeth. However, due to the flat shape of the toothbrush
head 25 and the geonetry of the toothbrush neck, cleaning between teeth,

particularly {i lingual side of the teeth, is difficuj
Consequent |y, toot%gr ush users typically apply excessive forécrem%s'gmtnhs5

bristles in an attenpt to force the tips of the bristles into the spaces
between the teeth. Application of excessive force typically results in the
tips of the bristles deflecting away from8-he surface intended to be
cleaned 30 and less efficient cleaning occurs. WO 00/ 40116
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fabricating the effective cleaning of the lingual side 118 of the teeth 101-116.
FIG. 2 is a perspective view of a toothbrush 200 in accordance with a first

preferred embodiment of the present invention. The toothbrush 200 includes a

5  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 greater numbers of bristles of
substantially smaller size diameter than appear to be illustrated. Indeed, what
appear in the drawings as individual bristles 207 preferably comprise bundles of

10 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 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.
15 - 211 have convex curvatures as shown with respect to a brushing surface of the

A teeth (reference numeral 301 in FIG. 3). The curvature of one or both of the

" bottom surface 209 and the top surface 211 preferably complements the convex

~ curvature of the mouth 100 on the lingual side 118 of the teeth 101-116, such as
the curvature 122 present at the anterior region of the mouth 100. The convex

20  curvature of one or both of the bottom surface 209 and the top surface 211
preferably comprises a smooth continuous curve as illustrated in FIG. 2 and FIG.
4, but alternatively may comprise a piecewise or segmented approximation formed
by the angular intersection of two or more planes, such as illustrated in FI1Gs. 6
and 7 and described in more detail below.

25 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 concave
curvatures or angling with respect to the brushing surface of the teeth as described
in more detail below. The handle 205 is depicted as being straight, but alternative

handle embodiments may be employed, such as those described below with
30 respectto FIGs. 5, 10, 13, and 14.
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5 The bristles 207 project outwardly from the bottom surface 209 of the head
201 and form a generally convex profile that substantially complements the
curvature of the mouth 100 on the lingual side 118 of the teeth 101-116. In the
preferred embodiment, the bristles 207 form a piecewise linear convex profile as
illustrated in FIGs. 2 and 4. In an alternative embodiment, the lengths of the
10 bristles 207 may be such as to form a continuous curve convex profile similar 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 embodiment, the lengths of the
projecting portions of the bristles 207 (i.e., the portions extending from the bottom
surface 209 of the head 201 outward) taper such that the projecting portions of
15" 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
20 (10) to about twelve (12) millimeters (n:;m) 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.
25  Inthe 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 to the ends of end groupings 218, 21'9. For example, as shown in
FIG. 2, the lengths of bristles 207 in end grouping 219 preferably decrease linearly
- (as illustrated by dashed line 223) from the middle grouping 217 to the end of the
30 head 201 10 a minimum length of about three (3) to about five (5) mm, as
measured from the bottom surface 209 of the head 201.



approxi mates the geonetric shape of the nmouth on the lingual side of the
teeth. According to another aspect of the present invention, the toothbrush
i ncludes a briwid domotgangenent in which the bristles project pbhRRbISs
bristle-bearing surface of 2 0 t he head by di stances appropriate to cause
distal ends (i.e., tips) of the bristles to forma generally convex profile
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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
10  arched or curved appropriately to create a bristle profile that complements the
convex curvature of the mouth 100 on the lingual side 118 of the teeth 101-116.
The bristles 207 may be secured to the head 201 using any presently
known or future developed technique. That is, the process used to secure the
bristles 207 to the head 201 is of no import to the present invention. In the
15 . preferred embodiment, the bristles 207 are secured to the head 201 in accordance
. 'with standard toothbrush manufacturing techniques by first creating a plurality of
bbres in the head 201, then placing a bundle of bristles 207 into each bore, and
finally trimming the bristles 207 to the appropriate lengths, such that the profile of
the projecting portions of the bristles 207 is substantially complementary in shape
20  to the convex curvature of the mouth 100 on the lingual side 118 of the teeth 101-
116.
In the first preférred embodiment, the neck 203 is oriented substantially
perpendicular to the head 201 and preferably includes a concave curvature with
~ respect to a brushing surface of the teeth 301 as shown in FIG. 3. The bottom
2s  surface 213 of the neck 203 is coupled to the bottom surface 209 of the head 201
and the top surface 215 of the neck 203 is coupled to the top surface 211 of the
head 201. Similar to the convex curvature of the head 201 and/or profile of the
. bristles 207, the concave curvature of the neck 203 may be either a smooth
.. continuous curve as depicted in FIG. 3 or a piecewise approximation formed by

30 the angular intersection of two or more planes, such as depicted in FIG. 5.
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i nvention, thWoEeAer ush further includes a neck having a E&GTEULIU28265

ef ficacy.

curvature or angling with respect to the brushing surface of the teeth.

Such a concave curvature nmay be either a snpoth continuous curve or a

segnent ed approxi mati on fornmed by the angu_lrL| r 5 i ntersection of two or
Wth a concave curvature in t
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acute in that a center point 304 of the concave curvature of the top surface 215 of
the neck 203 lies in a plane 303 that is substantially parallel to the brushing surface
301 of the teeth and that is farther in distance from the brushing surface 301 than is
any plane (e.g., plane 305) containing an end point (see end points 401 and 403 of
FIG. 4) of the top surface 211 of the head 201. That is, the concavity of the neck
203 is such that the distance 307 between the brushing surface 301 at the tips of
the middle grouping 217 of bristles 207 and the plane 303 containing the center
point 304 of the concave curvature of the top surface 215 of the neck 203 is greater
than the distance 309 between the brushing surface 301 and any plane (e.g., 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 anterior teeth 111-116, more effective brushing of the lingual

side 118 of the anterior teeth 111-116 can be accomplished because deflection of
the bristles 207 off of the lingual side tooth surfaces due to contact of the neck 203
with the anterior teeth 111-116 is reduced or eliminated. In alternative
embodiments directed toward lower profile teeth, such as teeth of children, the
concavity of the neck 203 may be reduced or eliminated altogether while still
providing effective cleaning of the lingual side 118 of the teeth 101-116 due to the
convex configuration of the head 201 and/or profile of the bristles 207.

The neck 203 is preferably coupled to a central area of the head 201 at an
angle directed away from the brushing surface 301 of the teeth. For example, line
311 illustrates a surface in parallel with the.brushing surface 301 of the teeth and
line 313 illustrates a surface in parallel with the center line of the neck 203 in the
area where the neck 203 couples to the head 201. As shown, the neck 203 is

"~ directed away from the brushing surface by an angle 315 (preferably in the range

of about fifieen (15) to about (30) degrees) at the point where the neck 203 couples

'to the head 201, By angling the neck 203 away from the brushing surface 301 at

the point where the neck 203 couples to or joins the head 201. the head 201 is

€ neck, the toothbrush user

can



t hensel ves, in contrast to the interference that nmay be encountered when
usi ng straight-necked toothbrushes. 10 According to a further

aspect of the“;yo%%:q% i nvention, a toothbrush is provided %5?/89%%2&1? and a

head oriented in a T-configuration to facilitate easy access i ngual
side of the anterior teeth without requiring the toothbrush user to perform
substantial armand wist acrobatics to maneuver the toothbrush head behind-
the anterior teeth. That is, the neck is-&upled to a central area of the
head 15 such that the longitudinal axis of the head is substantially

per pendi cul ar t o effectivelyaggledietitiitad togsnesallyfmat¢hethelongituding! profile ef e r ed aspect

Ot o Cor e LBk Sl I, SRS Rt o,
together in this enpigementahd eedningef the lingual side 118 ofithelamgtidr teett 1lilrid60f t he head
Dt et O e e G Ak 20F ey B o B bl e
5 201 at an angle other than ninety (90) degrees (i.e., other than perpendicular) with
respect to the head 201 and/or to areas other than the central area of the head 201.
For example, the neck 203 may be coupled to the head 201 at an angle of about
forty-five (45) degrees and/or the neck 203 may be coupled off center. The angle
of the neck 203 with respect to the head 201 and the location that the neck 203
10  couples to the head 201 are of less importance in the present invention than is the
configuration of the head 201 and/or the arrangement of the bristles 207.
Therefore, a variety of neck-to-head coupling configurations may be employed
while remaining within the spirit and scope of the present invention.
FIG. 4 is a front elevational view of the toothbrush 200 of F1G. 2 that
15 .:illustrates the preferred convex curvature of the head 201. As depicted in this
:x view, a center point 411 of the bottom surface 209 of the head 201 lies 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 are positioned at respective angles 405, 407 from about fifteen (15) to
20  about forty-five (45) degrees with respect to the plane 409 containing the center
point 411 of the bottom surface 209. Similarly, a center point 413 of the top
surface 211 of the head 201 lies in a plane 414 that is substantially parallel to the
brushing surface 301 of the teeth. The top surface 211 is curved such that end
_ﬁoints 415 and 417 of the top surface 211 are positioned at respective angles 419,
25  42] 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
*. ident_ical (i.e., the curvature is preferably symmetric about center point 411) ata
value in the range of about fifteen (15) to about twenty-five (25) degrees and the
30 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



According to still a further aspect of the present invention, the

t oot hbrush further includes a handle coupled to the neck, wherein the
handl e preferably includes one or nore bends or angles to aidcgri i ng of
t he toot hbr ushW&“Mdfeuveri ng of the toothbrush in the nmout ¥ @ﬁ“ﬂ%nding
or angling of the 25 handl e may be in one plane or in nultiple planes.
The present invention further provides a nethod of fabricating a toothbrush
that facilitates inproved brushing of a lif#gual side of the teeth. In one
aspect thereof, the method includes the steps of formng a head to have a

convex curvature tiaait rweitpfied(@5) degfeey) 40 A¥dnidtive Stibgdimerts, the@urvatutemaymot he 30
| i ngual side of the teeth and securing a plurality_ of ristc{es to the head
such that the bri desgsmsing; Moreogsr e Bepmetrs ?Heéfgﬁ#%@we 1oL b uRYF:

According to anot hgjsno as the combined shape of the head 201 and the profile of the bristles 207
correspond generally to the geometric shape of the mouth 200 on the lingual side
5 118 of the teeth 101-116. For example, the head 201 might be fabricated to match
the polygonal profile of the preferred bristle arrangement (¢.g., a flat center portion
and end portions that angle away from the brushing surface 301 at angles in the
range of about fifteen (15) to about forty-five (45) degrees), as shown in FIGs. 6
and 7 and described in more detail below. Alternatively, the head 201 may be
10 rectangular or oval provided that the profile of the bristles 207 generally
corresponds to the shape of the mouth 100 on the lingual side 118 of the teeth 101~
116.
FIG. 5 is a side elevational view of an alternative embodiment of the
toothbrush 200 of FIG. 2. In this embodiment, the neck 503 is longer than in FIG.
1s 2 and includes a piecewise or segmented approximation of a concave curvature
with respect to the brushing surface 301 of the teeth 101-116 formied by the
angular intersection 507 of two planes 509, 511. In addition, the handle 505 is
bent or angled toward the brushing surface 301 of the teeth 101-116. Angling of
the handle 505 toward the brushing surface 301 allows the person using the
20  toothbrush to reach the lingual side 118 of the anterior teeth 111-116 without
requiring the person to maneuver the toothbrush as much as when the handie 505
is straight. In a preferred embodiment, the angle 501 formed by the plane 502
containing the section of the neck 503 coupled to the handle 505 and the plane 504
_ containing the handle 505 itself is in the range of about ten (10) to about twenty-
25 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 e:mbo.diment= the bottom surface
209 of the head 201 is a piecewise or segmented approximation of the convex
curvature of the Iingual side 118 of the teeth 101-116 formed by the angular
30 - intersections of three planes 603. 613, 615. The head 201 includes a middle

section and two end sections. The middle section includes a center point 601 that
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PCT/ US99/ 28265 - 6- aspect t hereof, the nmethod of the invention includes the
steps of proygl 6091@1%‘ head. provi di ng a bristle arrangenent J4hdf&Bsst he
bristles project troma surface of the head by di stances appropriate to
cause distal ends of the bristles to forma generally convex profile that
substantially conplenents the curvature of nouth s on the lingual side of
the teeth, and securing the bristles to tife head such that the bristles
proj ect outvvardlgefromthe surface of the head. These and ot her aspects and

advant ages of th Sllhpléﬂ!ﬁqoénmﬁflst@éé@ﬁ@%ﬁ“&ﬁ%ﬁ?@?ﬁmtaédﬁwﬁ@%ﬁ‘ of
or di nary ski |11 eclfindides WO 8. Pt L3t B kel 11 o
0 taken in conjunct|

of a preferred e he 10 appended
drawi ngs in whi chuch Kliatathc gfape efrtheebommméaos 202 of thribaad 201 kaaTeponds .

generally to the shape of the curvature of the mouth 100 on the lingual side 118 of

s the teeth 101-116. Preferably, end point 605 is positioned at an angle 609 ranging
from about fifteen (15) to about forty-five (45) degrees with respect to plane 603.
Similarly, end point 607 is preferably positioned at an angle 611 ranging from
about fifteen (15) to about forty-five (45) degrees with respect to plane 603,

FIG. 7 is a front elevational view of a second alternative embodiment of
10 the head 201 of the toothbrush 200 of FIG. 2. In this embodiment, not only is the
bottom surface 209 of the head fabricated to correspond generally to the shape of
the mouth 100 on the lingual side 118 of the teeth 101-116 as in the alternative
embodiment described above with respect to FIG. 6, but the top surface 211 of the
+ head 201 is also so fabricated. Thus, the top surface 211 of the head 201 is a
15 ypiecewise 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 parailel to plane 603. The first end section
20  includes end point 705 and the second end section includes end point 707. The
end sections taper off from the middie section such that the shape of the top
surface 211 of the head 201 corresponds generally to the shape of the curvature of
the mouth 100 on the lingual side 118 of the teeth 101-116. Preferably, end point
705 is positioned at an angle 709 ranging from about fifteen (15) to about forty-
25  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.
FIG. 8 is a side view of a person’s head showing the toothbrush 200 of
FIG. 2 inuse. As shown, the preferred concave curvature of the neck 203 allows
30 relatively easy access of the head 201 to the lingual side 118 of the anterior teeth
111-116. In addition. the concave curvature of the neck 203 enables the neck 203



BRI EF DESCRI PTI ON OF THE DRAWNGS FIG | is a plan view of the arrangenent
of the teeth on either the upper or 15 |l ower portion of the humanjaw
illustrating the geonetric shape of the nouth. FIG 2 is a perspective view
of a toot hbruﬂ??”?ﬂ“’décordance with a first preferred enbodi RETVS8Y286re
present invention. FIG 3 is a side elevational view of the toothbrush of
FIG 2. FIG 4 is a front elevational view of the toothbrush of FIG 2. 20
FIG 5 is a side elevational view of an attSernative enbodi ment of the

toot hbrush of FIG 2. FIG 6 is a front elevational view of a first

al ternative enbodiypeid cohtaitéth Heaiteritr tedde] Holbhintingbrusifings(ptovizied Flf G. 2 or

FIG 10. FIG 7 is a front el evational] vieyy of econd al ternative
enbodi ment of 25 cque, Fiedhe BAV OPEReE AR e the brisiss to femaiingontict s 10
with the lingual tooth surfaces,
FIG. 9 is a plan view of the mouth 100 illustrating the head 201 of the
s toothbrush 200 of FIG. 2 in use. As described above, the preferred convex

curvature of the head 201 substantially corresponds to the curvature of the mouth
100 on the lingual side 118 of the anterior teeth 111-116, thereby allowing the
bristles 207 to remain engaged with the lingual side tooth surfaces of the anterior
teeth 111-116 during brushing. In addition, the preferred bristle arrangement

10 allows the bristles 207 to remain relatively straight as force is applied to the head
201 and the head 201 is moved up and down and side-to-side. Further, the shorter,

 stiff end bristles 218, 219 of the preferred bristle arrangement project between the
anterior teeth 111-116 as force is applied to the head 201, thereby providing
- improved cleaning of the interproximal (i.c., between teeth) tooth surfaces.

15 & As described above with respect to FIGs. 2-9, the present invention
provides a toothbrush 200 fabricated to effectively clean the lingual side tooth
surfaces of the anterior teeth 111-116 during brushing of such teeth by a user. By

" fabricating the head 201 of the toothbrush 200 and/or the overall profile of the
- bristles 207 to complement at least approximately, and preferably closely, the

20  shape of the mouth 100 on the lingual side 118 of the 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 preferred toothbrush 200 facilitates easy access of

25 - - 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. Stil} further, by angling the neck 203
away from the brushing surface 301, thereby effectively tilting the head 201, the

30  preferred toothbrush 200 increases the likelihood of bristle contact with the lingual



FIG 8 is a side view of a person's head showi ng the toothbrush of FIG 2

inuse. FIG 9 is a plan view of the nmouth illustrating the head of the

t oot hbrush of in use. 30 FIG 10 is a perspeclt' y&% of a
. /40516 . .

t oot hbr ush |n‘géé§)or§lance with a second preferred enbodi nent o(%"lv‘t%ge pr esent

i nventi on. WO 00/ 40116

PCT/ US99/ 28265 -7- FIG 1 | is a side elevational view of the toothbrush of

FIG 10. FIG 12 is a plan view of the noa illustrating the head of the

t oot hbr ush
tooth surfaces along the entire length of each tooth without requiring complex

" maneuvering of the toothbrush 200 to do so.

FIG.10isa perspeétive view of a lingual toothbrush 1000 in accordance

with a second preferred embodiment of the present invention. Similar to the
s toothbrush 200 of FIG. 2, the toothbrush 1000 of FIG. 10 includes a head 1001, a

neck 1003, a handle 1005, and a plurality of bristles 1007. However, in contrast to
the toothbrush 200 of FIG. 2, the neck 1003 of toothbrush 1000 is coupled 10 one
end of the head 1001 instead of to the central area of the head 1001. In addition,
the longitudinal axis of the neck 1003 is collinear with the longitudinal axis of the

10  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 smooth and
continuous convex curvatures with respect to a brushing surface of the teeth. The

15 _: neck 1003 includes a bottom surface 1013 spaced apart from a top surface 1015,
--: wherein both surfaces 1013, 1015 preferably have smooth and continuous concave
: curvatures with respect to the brushing surface of the teeth.
The handle 1005 preferably includes two segments: a straight segment
1006 and an angled segment 1008. The straight segment 1006 is approximately
20  one-third the total length of the handle 1005 and the angled segment 1008 1s
approximately two-thirds the total length of the handle 1005. The straight
segment 1006 is connected to the neck 1003 in the same manner as if the entire
handle 1005 was straight. The angled segment 1008 is connected to the straight
segment 1006 and bends away from the brushing surface of the teeth at an angle
25  preferably ranging from about ten (10) to about twenty (20) degrees with respect
.., to a plane containing the straight segment 1006. In an altemative embodiment, the
handle 1005 may be siraight (e.g., as is the handle 205 depicted in FIG. 2) or may
*. - be configured in the manner described above with respect to FIG. 5 or below with
. respect to FIGs. 13 and 14. The head 1001, neck 1003, and handle 1005 are
30  preferably fabricated as a single, integrated unit using well-known injection

molding techniques.



of FIG 10 in use. FIG 13 is a plan view of a first alternative enbodi nent
of the toothbrush 5 of FIG 10. FIG 14 is a plan view of a second

alternative enbodi nent of the toothbrush of FIG 10. DETAI LED DESCRI PTI ON
OF A PREFERREWGRNBOI VENT 10 FIG | is a plan view of the afiIHFEHRES of

the teeth 101-116 on either the upper or lower portion of the human jaw
Illustrating the geonetric shape of the nouth 100. Each tooth 101-116 is
conventionally referred to as having a |ing®al side 118 and a nutually
opposed facial, front or cheek side 120. Teeth 101-110 is are generally

referred to as posteri §fh@Eechaiifefeel dhibodintent asin thefistpréfertdd émbb@inent
generally referred to as anterior or front teeth. T %lbgfgﬂheQ%&}&) are
arranged the bristles 1007 project outward from the bottom surfac
and form a generally convex profile that substantially complements the curvature
of the mouth 100 on the lingual side 118 of the teeth 101-116. In the preferred
s embodiment, the bristles 1007 form a piecewise linear convex profile as illustrated
in FIGs. 10 and 11. In an altenative 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 Jengths of the
10  projecting portions of the bristles 1007 (i.e., the portions extending from the
bottom surface1009 of the head 1001 outward) taper such that the projecting
portions of those bristles 1007 near the center of the head 1001 are significantly
longer than the lengths of those bristles 1007 near each opposing end of the head
1001.
1s In the second preferred embodiment for example, the bristles 1007 are
divided into three groupings 1017-1019. The first grouping, middle grouping -
1017, includes bristles of substantially equal length (e.g., about ten (10) to about
(12) mm in length, as measured from the bottom surface 1009 of the head 1001)
and is positioned between the other two groupings, end groupings 1018 and 1019.
20 The bristles' 1007 in the end groupings 1018, 1019 decrease in length, with the
longest bristles 1007 being directly adjacent the middle grouping 1017 and the
shortest bristles 1007 being at the distal ends of the head 1001. In the preferred
embodiment, the lengths of the bristles 1007 in the end groupings 1018, 1019
decrease substantially linearly from the middle grouping 1017 to the ends of end
25  groupings 1018, 1019. For examnple, as shown in FIG. 10, the lengths of bristles in
end grouping 1018 preferably decrease linearly (as illustrated by dashed line 1023)
- from the middle grouping 1017 to the end of the head 1001 to a minimum length
.+ of about three (3) to about five (5) mm, as measured from the bottom surface 1009
of the head 1001.
30 In altemative embodiments, the bristles 1007 may have a variety of taper
arrangements provided that the bristles 1007 together with the head 1001 at least



Wi thin the nouth 100 such that the tooth surfaces on the lingual side 1 18
of the teeth 101-116 define a convex curvature of the nouth 100 with

respect to suc tpghls surfaces as illustrated in FIG 1. On jhguebhgss hand,
the tooth surfaces on the 20 facial side 120 of the teeth 101-116 define

a concave curvature of the nouth 100 with respect to such tooth surfaces.
The convex curvature of the nouth 100 on the lingual side 118 of the teeth
101- 116 typically varies in degree as groulﬁs of teeth 101-116 are
traversed, as illustrated by the curved lines 122 and 124. However, an

i dent i fi abl e -conveppreximetglyand prefesakinelpsplyesqreesnong ingrrpfife {0ACOBYRX MG g ual
side 118 of 25 . 100 off@AvVeExity is
typi cal ly nost prgﬁgﬁ%&gn t ﬁhﬁagﬁﬁﬁaggggfﬁg&g%%rﬁr teeth 1
11-116. Due to t hiiaguatsde/ES of the texthul0é-116. hEor pxaminie thedmistiss 19¢Yamayearyini01- 116

doummar . of U0 T ARt O o o SR
| ingual side 118 e bridBingeaxfdee dfhe 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 appropriately to create a bristle profile that

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

teeth 101-116.

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

. accordance with standard toothbrush manufacturing techniques by first creating a
15 .. plurality of bores in the head 1001, then placing a bundle of bristles 1007 into each
-v-bore, and finally trimming the bristles 1007 to the appropriate lengths, such that

- - the profile of the projecting portions of the bristles 1007 is substantially
complementary in shape to the convex curvature of the mouth 100 on the lingual
side 118 of the teeth 101-116.

20 In the second preferred embodiment, as noted above, the neck 1003 is
oriented in the same general direction (i.e., along the same longitudinal axis) as the
head 201 and preferably includes a concave curvature with respect to a brushing
surface 1101 of the teeth as shown in FIG. 11. The bottom surface 1013 of the
neck 1003 is coupled to the bottom surface 1009 of the head 1001 and the top

25  surface 1015 of the neck 1003 is coupled to the top surface 1011 of the head 1001.

In the illustrated embodiment, the concavity of the neck 1003 is acute in
that a center point 1104 of the concave curvature of the top surface 1015 of the
neck 1003 lies in a plane 1103 that is substantially parallel to the brushing surface
1101 of the teeth and that is farther in distance from the brushing surface 1101

30 thanis any plane (e.g., plane 1105) containing an end point of the top surface 101 1
of the head 1001. That is. the concavity of the neck 1003 is such that the distance



30 116 is difficult with prior art toothbrushes. The present invention
overcones the WO 00140116

PCT/ US99/ 28265 -8- |limtations in prior art toothbrushes to provide a

t oot hbrush t WP %48 t at es effective cleaning of the |ingudCTESHR8IFg
ofthe 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
t oot hbrush 200 includes a 5 head 201, a nd® 203, a handle 205, and a
plurality of bristles 207. For clarity of illustration, individual bristles
207 are exagger at gl@7 baweerthe biushingssutfacelid Olimdbe Spsad thetaiddle gtoupingibfl be

preferable to include ohslARl highd ModbsRishe BETBRL ok 1 't e Soncale
curvature of the top surface 1015 of the neck 1003 is greater than the distance
1109 between the brushing surface 1101 and any plane (e.g., plane 1105)

5  containing an end point of the top surface 1011 of the head 1001. Such acute
concavity of the neck 1003 enables the neck 1003 to avoid even high profile
anterior teeth 111-116 projecting into the mouth area during brushing of the
lingual side 118 of the teeth 101-116.

By fabricating the neck 1003 with a continuous or segmented (e.g.,

10  piecewise) concave curvature to avoid the anterior teeth 111-116, more effective
brushing of the lingual side 118 of the posterior teeth 101-110 can be
accomplished because deflection of the bristles 1007 off of the lingual side tooth
surfaces due 10 contact of the neck 1003 with the anterior teeth 111-116 is reduced

. or eliminated. In addition, the concave curvature of the neck 1003 permits the
15 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 user has lower, lingual side
- posterior tooth gum recession. In alternative embodiments 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

20 lingual side 118 of the teeth 101-116 due to the complementary configuration of
the 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 ahernative embodiment, the head 1001 might be a shape other than
convex, provided that the shape of the head 1001 in combination with the overall

25  profile of the bristles 1007 at ledst approximately, and preferably closely,
complements the shape of the mouth 100 on the lingual side 118 of the teeth 101-
116. For example, the head 1001 may have the shape of either embodiment
described above with respect to FIGs. 6 and 7. A]texiuatively, the surfaces of the

- head 1001 may be flat (similar to typical prior art toothbrushes) provided that the

30 shape of the head 1001 in combination with the overall profile of the bristles 1007



substantially smaller size dianeter than appear to be illustrated. I|ndeed,
what appear in the drawi ngs as individual bristles 207 pref erabl y corrpri se
bundl es of 10 bristles, each of which may contain about t

about thirty VOPPMSi vi dual bristles of much smaller dianmefér %ﬁhan hose

Il lustrated. The head 201 includes a bristle-bearing bottom surface 209 and
a nutually opposed top surface 211 spaced apart fromthe bottom surface ‘
209. According to the invention at |east €Bhe bottom surface 209 and
preferably both surfaces 209. is - 211 have convex curvatures as shown wth

respect to a brusive e giicka siapodf thdwaoitle #0hor( thefimgueiside 118 obthatee®@dli n FI G
3). The curvature of one or both of the bottom surface 209 and the top
surface 211 pref eH’Qny conpl ements the convex curvature of the nmouth 1 00

on the lingual side 1%@5&ftedta’9&1etvﬂmtr&pé&tolfliilﬁo ﬂ&tﬁéfe@&iﬁahdiewosmuwe 122
present at the anterior Q%l on of the nouth 10Q. The curvature
4 ¢

0
of one or both of sectnd pefemresiembpgimsatof the tpogibmsh 120G ’Bﬂu&i PFSE‘@“?EEP’"’“
5 1006 and an angled segment 1008. The angle 1110 formed by the plane 1111

containing the straight segment 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
10 without requiring the user to maneuver the toothbrush 1000 as much as when the
handle 1005 is straight.
FIG. 12 is a plan view of the mouth 100 illustrating the head 1001 of the
. toothbrush 1000 of FIG. 10 in use. As described above, the preferred convex
curvature of the head 1001 substantially corresponds to the curvature of the mouth
s . -.100 on the lingual side 118 of the teeth 101-1 16, thereby allowing the bristles
-~ 21007 to remain engaged with the lingual side tooth surfaces of the teeth 101-116-
-+~ during brushing. In addition, the preferred bristle arrangement allows the bristles
1007 to remain relatively straight as force is applied to the head 1001 and the head
- 1001 is moved up and down and side-to-side. When the user first inserts the head
20 1001 in the mouth 100, the shorter bristles of end grouping 1018 contacts the
lingual tooth surfaces. As the user applies pressure during brushing and moves the
head 1001 back and forth, the initial contact with the shorter bristles of end
grouping 1018 guides the follow through contact of the longer bristles of middle
grouping 1017. As the longer bristles of middle grouping 1017 contact the lingual
25 tooth surfaces, cleaning efficacy is improved by the decreased flattening of the
longer bristles due to the rigidity and support provided by the shorted bristles of
end groupings 1018 and 1019. That is, since end grouping 1018 includes short,
- rigid bristles; the bristles of end grouping 1018 do not bend into the middle
grouping 1017 upon first contact of the bristles of end grouping 1018 with the
30 tooth surfaces. Since the bristles of end grouping 1018 do not bend into the
bristles of middle grouping 1017, the bristles of middle grouping 1017 contact the



preferably conprises a snmooth continuous curve as illustrated in FIG 2 and
FIG 4, but alternatively may conprise a piecew se or segnented

approxi mation formed by the angul ar intersection of two or nore pl anes,

such as il | ust¥@Pe4836n FIGs. 6 and 7 and described in nore CROTAYIREEDW, 25
The neck 203 includes a bottom surface 213 spaced apart froma top surface
215. Both surfaces 213, 215 of the neck 203 preferably have concave
curvatures or angling with respect to the _pyushing surface of the teeth as
described in nore detail below The handle 205 is depicted as being

straight, but altgj Epstugg& s DA e 1B gp,ggém% @%ﬁ%&?%@ﬁ%ﬁ:@%@hdas t hose

descri bed bel ow w't respect "to Fl Gs
cleaning effect. In addmon, since the bristles of end grouping 1019 are also short

and rigid, they limit the bending of the bristles of middle grouping 1017 as the
head 1001 is pushed against and across the teeth 101-116, thereby improving the
5  amount of bristle tip contact maintained on the tooth surfaces during brushing,
Besides enabling the long bristles of the middle grouping 1017 to clean
effectively, the shorter, stiff bristles of the end groupings 1018, 1019 project
between the teeth 101-116 as pressure is applied to the head 1001, thereby
providing improved cleaning of the interproximal tooth surfaces. Finally,

10 although the above description has focused on the present invention’s lingual side
cleaning efficacy, the toothbrush 1000 of FIG. 10 also provides effective cleaning
of the facial surfaces of the teeth 101-116 for many of the same reasons that it
provides effective cleaning of the lingual surfaces. Consequently, the toothbrush
1000 of FIG. 10, and its various embodiments, can be used for effective, daily

15  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 left-handed person. By
contrast, the handle 1400 in FIG. 14 includes a bend 1402 or angle that facilitates

20  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 the toothbrush
1000. In addition to the embodiments illustrated in FIGs. 13 and 14, the handles
205, 1005 might alternatively be angled toward the brushing surface 301, 1101, for

25  example, as shown in FIG. 5, or away from the brushing surface 301, 1101, for
example, as shown in FIG. 11. One of ordinary skill in the art can envision a
variety of handle configurations to include with the preferred and alternative
embodiments of the toothbrushes 200, 1000 described herein. Al such handle
configurations are intended to fall within the spirit and scope of the present

30  invention. |
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PCT/ US99/ 28265 -9- The head 201,

d
k

neck 203, and handl e 205 are preferably
fabricated as ' e, integrated unit using well-known inj '

t echni ques. TH%%?‘J’W& fabrication, the head 201 is coupl ed qecgll/f(s%%z C
203, which in turn is coupled to the handle 205 as shown in FIG 2. 5

i ng

The bristles 207 project outwardly fromthe bottom surface 209 of the head
201 and forma generally convex profile th& substantially conplenents the
nmouth 100 on the lingual side 118 of the teeth 101-116. In
the preferred enbodi neintadditiretobvariaishesdl@Gnbodonantsathp teothbnisk €000 of #FHB. 160nvex

curvature of the

profile as illustrated,.in FI.Gs, 2 and 4. J|ln.an alternatiwe odi ment
| engt hs of the 10m35g?£5h‘?§°d2’5‘}‘-m%8$§ﬂ%°ﬁ“3?§0 &l}e&e% 16966'0%{{? uous curve
jefetved ERbddifert @idvinsedabsweatht heck100S isfbsicatd tb hwlidepn and

convex profile si

bottom surfaces 209, 211 of the head

acute, continuous concave curvature with respect to the brushing surface 1101.
However, in an altemnative 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.

10

15

20

25

30

As described above with respect to F1Gs. 10-14, the present invention
provides a toothbrush 1000 fabricated to effectively clean all tooth surfaces of the
teeth dﬁring brushing of such teeth by an individual. With its head 1001 and/or
bristie arrangement contoured to complement the geometric shape of the mouth
100 on the lingual side 118 of the teeth 101-116, the toothbrush 1000 is
particularly 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 gums and, therefore, is a

 toothbrush that may be used in everyday dental hygiene.

While the foregoing constitute certain preferred and alternative
embodiments of the present invention, it is to be understood that the invention is
not limited thereto and that in light of the present disclosure, various other
embodiments will be apparent to persons skilled in the art. For example, angles
similar to the angles in the handles 1300, 1400 of FIGs. 13 and 14 or curves may
be included in the neck 203, 1003 of either toothbrush 200, 1000 to make the
toothbrush 200, 1000 more comfortable to use for left-handed or right-handed
persons, respectively. Accordingly, it is to be recognized that changes can be
made without departing from the scope of the invention as particularly pointed out
and distinctly claimed in the éppended claims which shall be construed to
encompass all legal equivalents thereof.

1 claim;

t he



201 illustrated in FIGs. 2 and 4. In the preferred enbodinent, the |engths
of the projecting portions of the bristles 207 (i.e., the portions

extending fro tom surface 209 of the head 201 outward) taper such
that the proj erggbi%%aggortions of 15 those bristles near the*’%:'E‘F'ﬁs R28%F t he

head 201 are signiftcamtty Tongéer than the | engths of those bristles near
each opposing end . , |> I“IIen t he fjstst preferred enbodi nent for
exanpl e, the bri stﬂm‘“ﬁmumuﬂ ﬂ d inte AifMsee groupings 217-219. The
first grouping, mddte %gréupfng® 217, includes bristles 207 having
projecting portions of substantially equal length (e.g., about tgn 20 .
10) to about twelye (1 hH 'téfgmm. qg%g[ asyr. om t he
E)ot % om surface 209Y'of (tgh)el%ﬂé\(kish%%?é&a% I S %‘gvs%dt roned %Z% \I}\E%uﬁpflﬁeeoép’ﬁer_ t wo
groupi ngs, end gr otepthythstopthBrushhebnptiSing:The bristles 207 in the enddgr oup: ngs
. ; . : : t
adi acent the mddl e or USRS PLG A TCRERS and St e SO Dot at | he
di stal ends of thebdigashadd dpart from said second surface, at Jeast said first surface having a
convex curvature with respect to a brushing surface of the teeth, a first end point of

said first surface being positioned at a first angle ranging from about 15 to about
45 degrees with respect to a plane containing a center point of said first surface
and a second end point of said first surface being positioned at a second angle
ranging between about 15 and about 45 degrees with respect to said plane,
whereby said convex curvature of at least said first surface substantially
corresponds to a curvature of the mouth on the lingual side of the teeth; and

a plurality of bristles coupled to said head and projecting outward from
said first surface of said head.

2. The toothbrush of claim 1, wherein said plurality of bristles project from

. said first surface of said head by distances appropriate to cause distal ends of said
bristles to form a generally convex profile that is substantially complementary to
said curvature of the mouth on the lingual side of the teeth.

3. The toothbrush of claim 2, wherein said plurality of bristles are divided
into a middle grouping and two end groupings, said middle grouping being
positioned between said two end groupings and including bristles of substantially
equal length, and said two end groupings including bristles that decrease in length
from said middle grouping to respective end points of said end groupings.

4, The toothbrush of claim 1, wherein said convex curvature of said at least
said first surface of said head is formed as at least one of a continuous curve and a

- piecewise approximation formed by an angular intersection of at Jeast two planes,
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25 In the preferred enbodi ment, the |l engths of the projecting portions of
the bristles 207 in the—end-groupings 218, 219 decrease substantially

linearly from L Adl e Walol to the ends of end gr ' :

219. Fo¥ exam‘?gﬁwﬁpsAWIH@H!@M&@” he | engths of bri stlgéstqjé‘%%g%}sgnd
groupi ng 219 preferably deer s ly (as illustrated by dashed |ine
223) fromthe mddle grouping 217 to the end of the 30 head 201 to a

m ni num | ength of about three (3) to about-2five (5) num as neasured from
t he bottom surface 209 of the head 20 1. WO 00/ 40116

PCT1US99t 28265 - 1G5 | n Tak toothmush ofclamiofirthentomprisie bri stl es 207 nmay have a

variety of taper a neck oriented substantially perpendicular to said head; and

a handle coupled to said neck.

6. The toothbrush of claim 5, wherein said neck is coupled 10 a central area of

said head at an angle directed away from said brushing surface.

7. The toothbrush of claim S, wherein said neck includes a concave curvature
with respect to said brushing surface.
8. The toothbrush of claim 7, wherein said neck includes a first surface and a

second surface, said first surface of said neck being spaced apart from said second
surface of said neck, said first surface of said neck being coupled to said first
surface of said head, said second surface of said neck being coupled to said second
surface of said head, said first surface of said neck and said second surface of said
«»- Deck including said concave curvature, and wherein at least one point of said
concave curvature of said second surface of said neck is in a plane substantially
parallel to said brushing surface and farther in distance from said brushing surface

than any plane containing an end point of said second surface of said head.

9, The toothbrush of claim 7, wherein said concave curvature of said neck is
formed as at least one of a continuous curve and a piecewise approximation

formed by an angular intersection of at least two planes.

10.  The toothbrush of claim 5, wherein said handle is angled toward said
brushing surface,

11.  The toothbrush of claim 1, further compn'siné:
. a neck coupled 10 one of said first end point and said second end point of
said first surface; and

a handle coupled to said neck.
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arrangenents provided that thebristtes—267together with the head 201 at

| east approximately, and prefenqaphy )rrespond in profile to a
convex curvature that is conpl 1““{“"“/[“““{"4% to a convex curvature of

t he nmout h 100waoordaré5 | i ngual* sedet 118 of the teeth 101- PCREISIYLRES as
curvature 124 or nore preferably curvature 122. For exanple, the bristles
207 may vary in length to collectively forma piecewi se or snpboth convex
curvature with respect to the brushing sur_? ce of the teeth, such as when
the surfaces 209, 211 of the head 201 are at, or the bristles 207 may be
substantially equal in length provided that the head 201 is 10 arched or
curved appropriately.to create a bristle profile that conplenents the
convex curvature qb, thghetoéthbrichOoDelaichel 1, iwigrn saiddseck liBclodest b ecobaet h

101-116. The bristles 207, may be secured to the head 201 using any
present|y known oﬁ%ﬂ‘fﬁ‘é’-‘%’éé@ﬁ% ‘P’@%‘Hﬁﬁ‘ﬂé‘?"' That is, the process used to
secure the bristles 207 to the head 201 is of no inport to the present

invention. In the X o .
13. The toothbrush of claim 12, wherein said neck includes a first surface and

a second surface, said first surface of said neck being spaced apart from said
second surface of said neck, said first surface of said neck being coupled to said
first surface of said head, said second surface of said neck being coupled to said
second surface of said head, said first surface of said neck and said second surface
of said neck including said concave curvature, and wherein a center point of said
concave curvature of said second surface of said neck is in a plane substantially
parallel to said brushing surface and farther in distance from said brushing surface
than any plane containing an end point of said second surface of said head.

14.  The wothbrush of claim 12, wherein said concave curvature of said neck is
formed as at least one of a continuous curve and a piecewise approximation

formed by an angular intersection of at least two planes.

15.  The toothbrush of claim 11, wherein said handle includes at least one angle

to aid gripping of said handle by a right-handed person.

16.  The toothbrush of claim 11, wherein said handle includes at least one angle

to aid gripping of said handle by a left-handed person.
17. The toothbrush of claim 1], wherein said handle is straight.

18.  The toothbrush of claim 11, wherein said handie is angled away from said
brushing surface.

I
I
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15 preferred enbodi nent, the bristles 207 are secured to the head 201 in
accordance with standard toothbrush manufacturing techni ques by first
creating a pl i of boresalii“‘m | I Hmt hen pl aci ng of
bri ot g 207 PrERbter o7 ‘ c i) ngthe bri of FETARARC, o
appropriate |l engths. such that the profile of the projecting portions of
the bristles 207 is substantially conplenentary in shape 2 0 to the
convex curvature of the nmouth 100 on the liéagual side 1 18 of the teeth 1
01 - 116. In the first preferred enbodi nent, the neck 203 is oriented
substantial |y per pendi gubgthbrush thitefatitias 2agrovsddbrpshixfgesfadb liyguah sitiel df thea
concave curvature with res ecg to a brushing surface of the teeth 301 as
shown in FIG 3. @ﬁ'@ﬂbﬁf‘l‘@%ﬂ? compiiiiiace 213 of the neck 203 is coupled to
the bottom surface 209, Rfadithe iftfaes 2Bkt Aifce MG ol &I Wadfite SsaldlfrstOfurfhdte neck
203 is coupled to the top surface 211 of the head 201. Simlar to the
convex curvature being spacigeapart fiom saiddeeond purdee.|ap legst spi dirst surface including a

center point and two end points, a first end point of said first surface being

positioned at a first angle ranging from about 15 to about 45 degrees with respect
to a first plane containing a center point of said first surface and a second end point
of said first surface being positioned at a second angle ranging from about 15 to
about 45 degrees with respect to said first plane, whereby said first surface
generally corresponds to a geometﬁc shape of the mouth on the lingual side of the
teeth; and

a plurality of bristes coupled to said head and projecting outward from
said first surface of said head.

i5:20.  The toothbrush of claim 19, whérein said second surface of said head

- sz includes a center point and two end points, a first end point of said second surface

being positioned at a third angle ranging from about 15 to about 45 degrees with

respect to a second plane containing said center point of said second surface and a

second end point of said second surface being positioned at a fourth angle ranging

from about 15 to about 45 degrees with respect to said second plane, whereby said

first surface and said second surface of said head generally correspond to a
geometric shape of the mouth on the lingual side of the teeth.

21.  The toothbrush of claim 19, wherein said plurality of bristles project from
said first surface of said head by distances .appropriate to cause distal ends of said
bristles to form a generally convex profile that is substantially complementary to
said geometric shape of the mouth on the lingual side of the teeth.

22.  The toothbrush of claim 21, wherein said plurality of bristles are divided
into a middle grouping and two end groupings, said middle grouping being

positioned between said two end groupings and including bristles of substantially -
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bristles. 207, the concave curvature of the neck 203 may be either a snpoth
continuous curve as depicted in FlG Flecemﬁse approxi mation fornmed

IEIyGBOS.the \e;&gg&?ogb;l%ersect”““lHﬁl"t“IHlﬂ“"lm e planes, such as depicted in

PCT/US99/28265

PCT/ US99/ 28265 -1 1- In the\enbodl ment iflustrated in FIG 3, the concavity

of the neck 203 is acute in that a center point 304 of the concave

curvature of the top surface 215 of the peck 203 lies in a plane 303 that

is substantially paraIIeI to the brushing surface 301 of the teeth and t hat

Is farther in dist | y pl ane

(e.g., plane 30 “’?2"6@3}’ %#Hr?afdgﬁo%ﬁﬁ%{éﬂﬁ%ﬁt{é}éﬁﬁg%ﬁg&@%@cﬁ%& er(.!jé,ﬁ?l% of
from said middle grouping to respective end points of said end groupings.

23.  The toothbrush of claim 19, further comprising:
aneck coupled to said head; and

a handle coupled to said neck. -

24, The toothbrush of claim 23, wherein said neck includes a concave
curvature with respect to a brushing surface of the teeth.

25.  The toothbrush of claim 23, wherein said neck includes a first surface and
a second surface, said first surface of said neck being spaced apart from said
second surface of said neck, said first surface of said neck being coupled to said
first surface of said head, said second surface of said neck being coupled to said
second surface of said head, said first surface of said neck and said second surface

. of said neck including said concave curvature, and wherein at least one point of
said concave curvature of said second surface of said neck is in a plane
substantially parallel to a brushing surface of the teeth and farther in distance from
said brushing surface than any plane containing an end point of said second
surface of said head.

26. The toothbrush of claim 23, wherein said neck is oriented substantially
- perpendicular to said head.

27.  The toothbrush of claim 23, wherein said neck is coupled to one of said

first end point and said second end point of said first surface of said head.

28. A toothbrush that facilitates improved brushing of a lingual side of the
teeth, the toothbrush comprising:

a head that includes a first surface and a second surface, said first surface
being spaced apart from said second surface: and

”—f’__’__,,_,
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FIG 4) of the top surface 211 of the head 201. - That is, the concavity of
the neck 203 is such that the distance the brushlng surface 301
at the tips o ddI e groupi ng WB@ 207 and t

cont ai ni ng thfewégeb g?r poi nt 304 of ‘Eﬂ!r“mt ature of ,l%%op surface
215 of the neck 203 is greater than t he di stance 309 betmeen t he
brushi ng surface 301 and any pIane (e.g., plane 305) containing an end
point of the top surface 211 of the head 2@%. Such acute concavity of the
neck 203 enables the neck 203 to avoid even high profile anterior teeth
11-116 projecting into %ﬁlaamt&ffbnare%oaméd Bgsaﬁrl‘ré'iﬁ“aﬂgp\%}ec S} orvild YRl ST de
118 of the teeth 101 11 fabricating the neck 20 a concave
curvature or 15 ﬁrﬁgsutfma&eaxdthaﬁéydmamsopprpmmmmqscﬂml endsof said

effective brushin t | 13 ‘?PI ] 116
can be acconpli shg%ﬂgecggosde’ dlcytsdogﬁexg#&?ﬁﬁ“{frl S @aﬁl%[}mél?xﬁ E’Q‘?&t}%e

| i ngual side toot t‘gesmetfnacsmedtmemouthont}mdmgm siibef thee&th203 with the
anterior teeth 111-116 is reduced or elimnated. In alternative

29. The toothbrush of claim 28, wherein said plurality of bristles are divided
into a middle grouping and two' end groupings, said middle grouping being
positioned between said two end groupings and including bristles of substantially
equal length, said end groupings including bristles that decrease in length from

said middle grouping to tespective end points of said end groupings.

30.  The toothbrush of claim 28, wherein at least said first surface of said head
has a convex curvature with respect to a brushing surface of the teeth.

e The toothbrush of claim 30, wherein said convex curvature of said at least
- . #&: said first surface of said head is formed as at least one of a continuous curve and a

piecewise approximation formed by an angular intersection of at least two planes.

32.  The toothbrush of claim 28, wherein a first end point of said first surface of
said head is positioned at a first angle ranging from about 15 to about 45 degrees
with respect to a plane containing a center point of said first surface and a second
end point of said first surface of said head is positioned at a second angle ranging
from about 15 to about 45 degrees with respect to said plane, whereby a geometric
shape of said first surface of said head generally corresponds to a geometric shape
of the mouth on the lingual side of the teeth.

33.  The toothbrush of claim 32, wherein a first end point of said second
surface of said head is positioned at a first angle ranging from about 15 to about 45
degrees with respect to a plane containing a center point of said second surface and
- : a second end point of said second surface of said head is positioned at a second

angle ranging from about 15 to about 45 degrees with respect to said plane.
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enmbodi nents directed toward Iowe eeth }Q‘gch as teeth of children,

the 20 concavity of the neck 203 ﬁ“m‘\“ el i m nat ed al t oget her
while still provi dlglg ef fective cI

gual side 118 of the
teeth 101- 116 WRW4PHSt he convex co +| g@r at | d‘n of the head 2&FTAIFH25265

profile of the bristles 207. The neck 203 is preferably coupled to a
central area of the head 201 at an angle directed away fromthe brushing
surface 301 of the teeth. For exanple, lipe.25 311 illustrates a surface
in parallel with the brushing surface 301 of the teeth and Iine 313

11 ustrates a sUrbaagi B fafih el bh shilciSORl Sibd v ala bh@ pagkIZos in

the area where the ne k 203 couples to the head shown, "t he neck 203
is directed away ¢mmmobﬂmﬁwhmw@%@mah@ﬂ@%@tkeme@f erably in
the range of about fifteen (15) to about (30) degrees) at the point where

t he neck 203 couples 30 to the head 201. By angling the neck 203 away from
the brushing surfxte 3k tadthtrisb opdaim 28fuether comprisieck 203 coupl es to or

joins the head 201. the hfcoupl%g%osa:dhead and

anec
a handle coupled to said neck.

35. The toothbrush of claim 34, ~wherein said neck includes a concave

curvature with respect to a brushing surface of the teeth.

36.  The toothbrush of claim 35, wherein said neck includes a first surface and
a second surface, said first surface of said neck being spaced apart from said
second surface of said neck, said first surface of said neck being coupled to said
first surface of said head, said second surface of said neck being coupled to said
second surface of said head, said first surface of said neck and said second surface

- of said neck including said concave curvature, and wherein at least one point of
said concave curvature of said second surface of said neck is in a plane
substantially parallel to said brushing surface and farther in distance from said
brushing surface than any plane containing an end point of said second surface of
said head.

37.  The toothbrush of claim 35, wherein said concave curvature of said neck is
formed as at Jeast one of a continuous curve and a piecewise approximation

formed by an angular intersection of at least two planes.

38.  The toothbrush of claim 34, wherein said neck is oriented substantially
perpendicular to said head,

39. The toothbrush of claim 38, wherein said neck is coupled to a central area
of said head a1 an angle directed away from a brushing surface of the teeth.
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-
:DCT/ USQg/ 28|265 -12- ef]tec';]i vel y anlgl edda ‘i“mma““m‘gmtral ly match the
ongi t udi na of the lingual si rior 116,
t hereby facil P'?Spd"lr?gl I nproved bristle e ! enent *ant cl eani rré"g(gg%}ﬁ&gsl

| i ngual side 118 of the anterior teeth 111-116. In an alternatlve

enbodi nent, the neck 203 nay be coupled to the head 5 201 at an angle

ot her than ninety (90) degrees (i.e., othegothan perpendicular) with
respect to the head 201 and/or to areas other than the central area of the

head 201. For examp! e, Théi@ohbakh 2 kifBY, Wierdosdd g2k ivcoupled emtnd Oflsarf  an
angl e of about forty-five (45) degrees and/ or the neck 203 may be coupl ed
off center. The a

41. The toothbrush of claim 34, wherein said handle includes at least one bend
to aid gripping of said handle.

42, The toothbrush of claim 34, wherein said handle is angled away from said
brushing surface.

43, A toothbrush comprising:

a head that includes a first surface and a second surface, said first surface
being spaced apart from said second surface, each of said first surface and said
second surface having a convex curvature with respect to a brushing surface of the
teeth, whereby said convex curvatures of said first surface and said second surface

~. substantially correspond to a curvature of the mouth on a lingual side of the teeth;

a plurality of bristles coupled to said head and projecting outward from

" said first surface of said head; '

a neck oriented substantially perpendicular to said head, wherein said neck
is coupled to a central area of said head at an angle directed away from said
brushing surface; and

a handle coupled to said neck.

44.  The toothbrush of claim 43, wherein a first end point of said first surface of
said bead is positioned at a first angle ranging from about 15 to about 45 degrees
with respect to a plane containing a center point of said first surface and a second
end point of said first surface of said head is positioned at a second angle ranging

from about 15 to about 45 degrees with respect to said plane.

45.  The toothbrush of claim 43, wherein said neck includes a concave

curvature with respect to said brushing surface of the teeth.

\\—
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of the neck 203 with respect to the head 201 and the |l ocation that the neck
203 10 couples to the head 201 are | ess ortance I n the present

i nvention than is the conflguratlon jﬁm " ‘ lend/or t he a$ran enent
of the bristEQY%HPHE Therefore, head cBopPPAG*
configurations may be enpl oyed V\:hl I e remaining wt hin the spirit and scope
of the present invention. FIG 4 is a froa# el evational view of the

t oot hbrush 200 of FIG 2 that 15 iIIustr'd es the preferred convex

curvature ofthe head 201. I.ct ed nthis view  a center point 411 of
t he bottom surfac# 20@51‘“’?@&’%@5 I“fh§’§“‘| i peptt mrudesofitstyfageand

substantial I'y pargldcehd &@faw%axarmhguaﬁceswia?d:ﬁecﬁ%r%osspa&% dpaRifom Hig bottom

surface 209 is curved such that end points 401 and of the bottom

surface 209 are pweindisuriess ofsaid segkesaid fiest amfgrecef saiignecl being eenpledogaidf i f t een
(15) 102 0 aboily fdeYor'shiy Bedd! 3aid RULERU I LaldGROP Glind Codblld te'szg@? 409

containing the center point ottom S rmlar
center point 413 seforkiiverface pf said head, said first surface of said neck and said second surface

of said neck including said concave curvature, and wherein at least one point of

said concave curvature of said second surface of said neck is in a plane
substantially parallel to said brushing surface and farther in distance from said
brushing surface than any plane containing an end point of said second surface of
said head.

47. The toothbrush of claim 43, wherein said convex curvatures of said first
surface and said second surface of said head are formed as at least one of a
continuous curve and a piecewise approximation formed by an angular

intersection of at least two planes.

48.  The toothbrush of claim 43, wherein said plurality of bristles project from
said first surface of said head by distances appropriate to cause distal ends of said
bristles to form a generally convex profile that is substantially complementary to

said curvature of the mouth on the lingual side of the teeth.

49.  The toothbrush of claim 43, wherein said plurality of bristles are divided
into a middle grouping and two end groupings, said middle grouping being
positioned between said two end groupings and inciuding bristles of substantially
equal length, and said two end groupings including bristles that decrease in length

from said middle grouping to respective end points of said end groupings.

: 50.  The toothbrush of claim 43, wherein said handle is angled toward said
- brushing surface of the teeth.

\
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surface 21 1 ofthe head 201 lies in a plane 414 that is substantially

parall el to the brushing surface 301 of The top surface 211 is
curved such that poi nts 415 an ”‘ ‘ ‘ﬁm wsurface

posi ti oned atwpgygoé&rve angl es 41 | “ about frﬁTeena’%é%gg to
about forty-five (45) degrees with respect to the plane 414 containing the

center point 413 of the top surface 211. the first preferred t oot hbrush
200, the angles 405 and 407 are preferably “Tdentical (i.e., the curvature

is preferably sy tri ent [ V, nge of
about fifteen (1 %) ﬁ?%{’)ﬁbb”f's\%é’gt%?\geﬁ éﬁlga)c?%%lgés %k%@gﬁ&@%ﬁ Sglgn | es
419 and 421 are pr,,ggyg,r;ga{ah—fgcd,dentrcal (i.e. the curvature is also preferabl y

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

52. A toothbrush comprising:

a head that includes a first surface and a second surface, said first surface
being spaced apart from said second surface, each of said first surface and said
second surface of said head having a convex curvature with respect to a brushing
surface of the teeth;

a plurality of bristles coupled to said head and projecting outward form
said first surface of said head;

a neck coupled to one end of said head and including a first surface and a
second surface, said first surface of said neck being spaced apart from said second
surface of said neck, said first surface of said neck being coupled to said first
surface of said head, said second surface of said neck being coupled to said second
surface of said head, each of said first surface of said neck and said second surface

5 Of said meck including a concave curvature with respect to said brushing surface.

. wherein at least one point of said second surface of said neck is in a plane
substantially parallel to said brushing surface and farther in distance from said
brushing surface than any plane containing an end point of said second surface of
said head; and

a handle coupled to said neck.

53.  The toothbrush of claim 52. wherein said plurality of bristles project from
said first surface of said head By distances appropriate to cause distal ends of said
bristles to form a generally convex profile that is substantially complementary to a
geometric shape of the mouth on the lingual side of the teeth.

54. The toothbrush of claim 52, wherein said plurality of bristles are divided
into a middle grouping and two end groupings, said middle grouping being

positioned between said two end groupings and including bristles of substantially

.
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WO 00/ 40116 _
PCT/ US99t 28265 -13- about twenty-five (25) degrees. In alternative
enbodi ments, the curvature nmay nom

metri c. reover, the gueometric
shape of the h&¥0W84l6need not be ﬂ@% u' L"m{ﬂ?"ts t he conmbiBTPSEMHEBE of
the head 201 and the profile of t Ly orrespond generally to
the geonetric shape of the nmouth 200 on the |indgual side 5 118 of the teeth
101- 116. For exanple, the head 201 m ght bevfabricated to match the
pol ygonal profile of the preferred bristle arrangenent (e.g., a flat center

portion and end poreana®jengthnand saidgwe endigrgupingsiingl a)brﬁﬁtﬁth?_dsmdsig;ale@& at
angles in the rang fi . EL V- e,

degrees), as shovvnqil’oﬁl)J %mg%ﬁhﬁg%a%}éé%‘%%gl ?E@g&ioﬁ&ﬁ%%ﬁg géo\éxpg%? bel ow.
Alternatively, the head 201 nay be 10 rectangular or oval provided that

e ol of L1 b othehyARLSnGiRl Y ROtk STREUE o o AR 1
said head is positioned at a first angle ranging from about 15 to about 45 degrees
with respect to 2 plane containing a center point of said first surface of said head
and a second end point of said first surface of said head is positioned at a second
angle ranging from about 15 to about 45 degrees with respect to said planc
containing said center point of said first surface of said head, whereby said convex
curvatures of said first surface and said second surface of said head substantially

correspond to a curvature of the mouth on a lingual side of the teeth.

56.  The toothbrush of claim 52, wherein said handle includes at least one angle
to aid gripping of said handle by a right-handed person.

57.  The toothbrush of claim 52, wherein said handle inchides-at least one angle

to aid gripping of said handle by a left-handed person.

38. A method of fabricating a toothbrush that facilitates improved brushing of
a lingual side of the teeth, the method comprising the steps of:

forming a head that includes a first surface and a second surface, said first
surface being spaced apart from said second surface, at least said first surface of
said head having a convex curvature with respect to a brushing surface of the teeth,
a first end point of said first surface being positioned at a first angle ranging from
about 15 to about 45 degrees with respect to a plane containing a center point of
said first surface and a second end point of said first surface being positioned at a
second angle ranging from about 15 to about 45 degrees with respect to said plane.
whereby said convex curvature of said first surface of said head generally
corresponds to a curvature of the mouth on the lingual side of the teeth; and

securing a plurality of bristles to said head such that said plurality of
bristles project outward from said first surface of said head.

—_—
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116. FIG 5 is a side elevational view of an alternative enbodi nent of the
t oot hbrush 200 of FIG 2. In this enbodinent, the neck 503 is | onger than

in FIG 15 2 and—nctudes—a pi €CEW se or segmented appr oxddfisdessuéf a
concave curvat@P we It he brushing surface 301 of the teeth
101-116 forned by nmmmﬁmﬂﬂmlmm section 507 of two planes 509, 511. In
addi tion, the handle 505 4 s¥*beft br angl eg.toward the brushing surface 301
of the teeth 101-116. Angling of the handl e 505 toward the brushi ng surface
301 allows the person using the 20 toothbrush to reach the |ingual side
118 of the anteriorteeth 111-116 without requiring the person to maneuver
t he t oot hbrush asg.nucThemebtnf thim Hlniesein 0B step of seanripist said pluglityroff er r ed
enbodi ment the apgle 501 for e 502 containing the section of
the neck 503 couggﬁlﬁsp(fa‘fitl?ga ana %cs%%%eﬁ%%pt he pl ane 504 containing the
handl e 505 itself is @iRidingesaldaplgmlinf ofaistes inena (ridjle t groupinguandt twonengd-

groupings, said middle grouping including bristles of substantially equal length

G

3

and said two end groupings including bristles that vary in length; and
positioning said middle grouping between said two end groupings such
that bristles of said two end groupings decrease in length from said middle

grouping to respective end points of said end groupings.

60. The method of claim 58, further comprising the step of coupling a neck to

said head.

61. The method of claim 60, wherein the step of coupling said neck to said
head comprises the step of coupling said neck substantially perpendicular to said
..,.head. |

62.  The method of claim 61, wherein the step of coupling said neck to said
head comprises the step of coupling said neck to a central area of szid head at an

angle directed away from said brushing surface.

63.  The method of claim 60, further comprising the step of forming said neck
to include a concave curvature with respect to said brushing surface.

64. The method of claim 60, wherein the step of coupling said neck to said
head comprises the step of coupling said neck to one of said first end point and

said second end point of said first surface.

| 65; The method of claim 60, further comprising the step of coupling a handle

to said neck.

—————
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25 five (25) degrees. FIG 6 is a front elevational view of a first
al ternative enbodi nent—ef—the head 201 of the toothbrush 200 of FIG 2. In

this enbodiment. the b it of the head 201 is a piecew se or
segnent ed appm«ionatl'ﬁOallmwt“ﬂglmam?ﬁmurvature of the Iingﬁﬁm§?9§§46§18 of
the teeth 101-116 fornmed by the #angul & 30 intersections of three planes
603. 613, 615. The head 201 includes a m ddle section and two end secti ons.
The niddl e section includes a center point3%01 that WO 00/ 40116

PCTI US9912826S -14- lies in plane 603. The first end section includes end
poi nt 605 and t he gs.ecomhe mettiod of claim 65, further comprising the step of angling said handle

toward said brushing surface.

67. The method of claim 65, further comprising the step of including at least
one angle in said handle to aid gripping of said handle by a right-handed person.

68.  The method of claim 65, further comprising the step of including at least
one angle in said handle to aid gripping of said handle by a left-handed person.

69. - The iethod of claim 65, wherein said steps of forming a head, coupling a
neck to said head and coupling a handle to said neck are performed by molding the

toothbrush as a single, integrated unit,

70. A method of fabricating a toothbrush that facilitates improved brushing of
a lingual side of the teeth, the method comprising the steps of:

forming a head that includes a first surface and a second surface. said first
surface being spaced apart from said second surface, each of said first surface and
said second surface including a center point and two end points, a first end point of
said first surface being positioned at a first angle ranging from about 15 to about
45 degrees with respect to a first plane containing a center point of said first
surface and a second end point of said first surface being positioned at a second
angle ranging from about 15 1o about 45 degrees with respect 10 said first plane, a
first end point of said second surface being positioned at a third angle ranging
from about 15 to about 45 degrees with respect to a second plane containing a
center point of said second surface and a second end point of said second surface
being positioned at a fourth angle ranging from about 15 to about 45 degrees with
respect to said second plane, whereby said first surface and said second surface
generally correspond to a geometric shape of the mouth on the lingual side of the
teeth; and

securing a plurality of bristles to said head such that said plurality of

bristles project outward from said first surface of said head.



section includes end point 607. The end sections taper off fromthe mddle

section such that the shape of the bottom surface 209 of the head 201

corresponds q?e{??gg@Lw—shfpﬁf the curvature of the youEdedfdgs on the
5

| i ngual side Hen bae iy “‘ -116. Preferably, end point 605 is
positioned at an angl m‘mm‘ Wom about fifteen (15) to about .
forty-five (45) degre réspect to pl_3'36r)e 603. Simlarly, end point 607
is preferably positioned at an angle 611 ranging fromabout fifteen (15) to
about forty-five (45) degrees with respect to plane 603. FIG 7 is a front

el evati onal view of a second alternative enbodi nent of 10 the head 201 of

t he toot hbrush 2001.0f THeGnetBod bficlaini 30,ewiodtn nienitep odsecmritigysaldsplidatitybaft t om
surface 209 of the head f, glfr?i cated tq correspond generally to the shape of
the mouth 100 on PHYles losgdheadcomprsessestertffe teeth 101-1 16 as in the

al ternative embodi ”Entdidﬁﬁn?riaﬁeﬂuﬁb@V& WstiEs @S Rekilidle Qrdupfag &hd teterdhe top
surface 211 of the head 201 is also so fabricated. Thus, the top surface
211 of the head 2@&mupiggs, said middie grouping including bristles of substantially equal length

and said two end groupings including bristles that vary in length; and
positioning said middle grouping between said two end groupings such
that bristles of said two end groupings decrease in length from said middle

grouping to respective end points of said end groupings.

72.  The method of claim 70, further comprising the steps of:
coupling a neck to said head; and

coupling a handle to said neck.

73.  The method of claim 72, further comprising the step of forming said neck

to include a concave curvature with respect to a brushing surface of the teeth.

74.  The method of claim 72, wherein the step of coupling said neck to said
head comprises the step of coupling said neck substantially perpendicular to said
head.

75. T:hé method of claim 72, wherein the step of coupling said neck to said
head comprises the step of coupling said neck to a central area of said head at an
angle directed away from a brushing surface of the teeth.

76.  The method of claim 72, wherein the step of coupling said neck 1o said
- head comprises the step of coupling said neck to one of said first end point and

said second end point of said first surface of said head.



15 pi ecew se or segnented approxi ron of the convex curvature ofthe
| ingual side 118 of the te 101-116 a‘?y the angul ar intersections

o vl ensgo e oAU bt ot cceriionsins o

section includes a center point 761 that lies in pl ane 703, which is
preferably parallel to plane 603. The fi rsgnend section 20 includes end

poi nt 705 and the second end section includes end point 707. The end

sections taper off_fromth ' ' at. t he -1 top
surface 211 ofthe heag& %ﬁ‘oggfg{é’g%gﬁ%é{oggjrll)g\#gﬁaéﬂf ’I'om{‘ sgmér ﬁg%gbrg%migh%g
curvature of the rpEighalsiR ofthetdeth, the agthat camplisinkbBe aépsiohe teeth 101-1 16.

Preferably, end point 705 is sifione t ap angle 709 rangjng,from about
fifteen (15) to about f%‘?‘t‘é}l‘g “‘#W&‘@‘e‘“gﬂ‘%‘ adﬁ'é‘r%&é%\ﬂdha F%@%Jeﬂ’?fa‘feo sHane
703. Simlarly, e“ﬁs%ﬁﬁ@eb@ﬁxgi Reddpan oML sBRBd hirfe8dndt an angle 711

rangi ng from about fifteen (I to about forty-five (45) degrees with
respect to plane 703. securing a plurality of bristles to said head such that said plurality of

bristles project from said first surface of said head by distances appropriate to
cause distal ends of said bristles to form a generally convex profile that is
substantially complementary to a geometric shape of the mouth on the lingual side
of the teeth.

78.  The method of claim 77, further comprising the step of forming said head
to include a convex curvature with respect to a brushing surface of the teeth.

79.  The method of claim 77, further comprising the steps of:
coupling a neck to said head; and

coupling a handle to said neck.

80.  The method of claim 79, further comprising the step of forming said neck

to include a concave curvature with respect to a brushing surface of the teeth.



FIG 8 is a side view of a person's head show ng the toothbrush 200 of FIG

2 in use. As shown, the preferred concave curvature of the neck 203 all ows
30 rel atlvel—k)’“é‘&‘ggl‘l e head 201 to the lingual sFGEUEPEE25¢ +the

anterior teeth z di tion, _4die concave curvature of the neck
203 enabl es th 00/ 40116

PCTI/U89912826 ontact with the anterior teeth 11 1-116
during brushing (prOV|ded of cours E mouth i s open), thereby

al l owi ng the bri. surf aces.
FIG 9 1s a plgh ﬁtﬁ%ﬁ@%ﬁt S A A AR e

1. A toothbrush comprising:

a handle;

a head coupled to said handle; and

a plurality of bristles secured to said head, each of said bristles
having a projecting portion which extends outwardly from a surface
of said head and terminates at a tip end, said plurality of bristles
including a first group of bristles, a second group of bristles and a
middle group of bristles, said middle group being disposed between
said first group and said second group, and separating said first
group from said second group, each tip end of said middle group lying
substantially in a common plane to define a brushing surface
overlying a substantial portion of said surface of said head, and
lengths of projecting portions of said bristles in said first group and
said second group decreasing substantially as a distance increases
between said middle group and respective ones of said bristles in said

first group and said second group.
2. The toothbrush of claim 1, wherein said head is oval.
3. The toothbrush of claim 1, wherein said head is rectangular.

4, The toothbrush of claim 1, wherein lengths of projecting
portions of said bristles in said middle group range from about ten
millimeters to about twelve millimeters and wherein lengths of
projecting portions of said bristles in each of said first group and said
second group decrease substantially linearly to respective minimum

lengths of about three millimeters to about five millimeters.
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5 t oot hbrush 200 of FIG 2 in use. As described above, the preferred
convex curvature of the head 201 substantially corresponds to the curvature
of the nouth 08 o ingual side 118 of the anterior teepdrmsbinshésd,

t hereby allow ng the bristles 207 to remaggr engaged with the lingual side
tooth surfaces of tht B ml’wlum " 111-116 during brushing. In addition,
the preferred bristl ' allows the bristles 207 to remain
relatively straight as forde i"s apptied to the head 201 and the head 201 is
noved up and down and side-to-side. Further, the shorter, stiff end
bristles 218, 21950f tttﬁe%&ftsf\ts@tobflatdlﬁttefuwe%ge fingi Bb@EtoliRideen t he
anterior teeth 111-116 as force is applle to the head 201, thereby

provi di ng i npr ovebewma’t@h@ndlet@d sauéitmdxwhenent said neckéncludes 2 eet h)
tooth surfaces. is u w crlb bov éhr ect to FIGs. 2-9,
the present invenfP¥RVEFETTHEE Y 8 to effectively
clean the |ingual side tooth surfaces of the anterior teeth 111-116 during

brushi ng of such teeth by a fy
6. The toothbrush of claim 5, wherein said concave curvature is

formed as at least one of a continuous curve and a piecewise

approximation.

7. The toothbrush of claim 1, further comprising a neck disposed
between said handle and said head, wherein said neck is coupled to a
central area of said head at an angle directed away from said

brushing surface.

8. The toothbrush of claim 1, further comprising a neck disposed
between said handle and said head, wherein said neck is oriented .

substantially perpendicular to said head.

9. The toothbrush of claim 1, further comprising a neck disposed
between said handle and said head, wherein said neck is coupled to

one end of said head.

10. The toothbrush of claim 1, wherein at least some of said
bristles in said first group and at least some of said bristles in said
second group are sufficiently short and rigid to reduce a tendency of
said bristles in said middle group to flatten upon contact with the
teeth, thereby improving cleaning efficacy of the toothbrush.

11.  The toothbrush of claim 1, wherein said handle is oriented

substantially perpendicular to said head.

e
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fabricating the head 201 of the toothbrush 200 and/or the overall profile
of the bristles 207 to conplenent at |east approximately, and preferably
cl osely, thewd0~~~shape—of—the—mouth 100 on the |ingual siBET/YP8286St he

teeth 101-116, t resent invention iJagceases the probability that, on
average, nore brﬁi’lﬂﬁﬁﬂm “mwllm emain in contact wth the lingual side
tooth surfaces d g8 hereby i nproving the cleaning efficacy of
t he toot hbrush 200. By further 1ncluding a concave curvature of the neck
203, the preferred toothbrush 200 facilitates easy access of 25 the head

201 to the lingu2l siThe thathbshueiicaies] anbleredn ssidsurfage bf failibieadd t hat t he

k 203 will tagt th teri t h 111-116 dyring.Db ing, th b
Fur t her i ner cas ARGUAFLS APRTARAFT At RAt torBet P oet L el R AR P e n 1 1

contact with the lingual side tooth surfaces during brushing. Still
further, by angling the neck 203 away fromthe brushing surface 301,
t hereby effecti vty tThe tosthhmsh géelgimd2, whereigpaid gamves cpeptursoShbr ush 200

increases the liggl 1 nood; asPbhesf £cGUMRAGS idaddg plié.cggv'i'sael

approximation.
14.  The toothbrush of claim 1, wherein said handle includes at
least one bend to aid gripping of said handle by a right-handed

person.

15. The toothbrush of claim 1, wherein said handle includes at

least one bend to aid gripping of said handle by a left-handed person.

e
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WO 00/ 40116 PCr TUS99128265
-16- tooth surfaces along the entire I ength of each tooth wi thout requiring
conpl ex naneu*groh,gl,g,pf the toothbrush 200 to do so. FI G 10pepusesrs2ss
perspective view of a |ingual toothbrush 1000 in accordance with a second
preferred enbodi nent of the present investlFon. Simlar to the 5

t oot hbrush 200 of FIG 2, the toothbrush 1000 of FI Wad
1001, a neck 1003, a handle 1005, and a plurality o ristles

However, in contrast to the toothbrush 200 of FIG 2, ]\mmﬁt

t oot hbr ush 1000 1. Comogghgrqsp@&ngﬂgtngf the head 100
central area of the head 1001. In addiftion,

a head;

*t he

a plurality of bristles secured to said head, each of said bristles
having a projecting portion which extends outwardly from a surface
of said head and terminates at a tip end, said plurality of bristles
including a first group of bristles, a second group of bristles and a
middle group of bristles, said middle group being-disposed between
said first group and said second group, and separating said first
group from said second group, each tip end of said middle group lying
substantially in a common plane to define a brushing surface
overlying a substantial portion of said surface of said head, and
lengths of projecting portions of said bristles in said first group and
said second group decreasing substantially as a distance increases
between said middle group and respective ones of said bristles in said
first group and said second group;

a neck oriented substantially perpendicular to said head, said
neck including a concave curvature with respect to said brushing
surface; and

a handle coupled to said neck.

17. 'The toothbrush of claim 16, wherein said surface of said head
includes a convex curvature with respect to said brushing surface, said
convex curvature corresponding substantially to a curvature of the

mouthona ]ingﬁal side of the teeth.

18.  The toothbrush of claim 16, wherein at least some of said
bristles in said first group and at least some of said bristles in said
second group are sufficiently short and rigid to reduce a tendency of
said bristles in said middle group to flatten upon contact with the

teeth, thereby improving cleaning efficacy of the toothbrush.
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t he I ongitudinal axis of the neck 1003 is collinear with the |ongitudinal
axis of the 10 head 1001, in contrast to the perpendicular or angular
orientati on wbotmismeck 203 and the head 201 shown in Fl GPOI/USPHE2kad 1001
includes a bottom surface 1009 spaced-gpart froma top surface 101 1,
wherein both surfaces 1009, 101 preferably have snmoot h and conti nuous _
convex curvature a brushing surface of the teeth. The 15
neck 1003 i ncl ud% m!mﬁml 1013 spaced apart froma top surface 1015,
wherein both surfaces 0l1b preferably have snooth and conti nuous
concave curvatures with respect to the brushing surface of the teeth. The

handl e 1005 prefgrabl |ncI a,str nt 1006 and
an angl ed segnen]tegr e topth §P$}h?}g/;‘ﬁ? ggﬁﬁéﬁ?’ei @Sgﬁﬁp tely 20
one-third the tqioahmh@agédid (Bi‘xstlb§1ﬁ1§eﬂ6|1ﬁ1d11ﬂ@§:o%ﬂd~ah§@f@ﬁﬂh@éﬁt&@ﬁ”Ent 1008

is approximately two-thirds the total |ength of the handle 1005. The
strai ght m1lhmeters to about twelve millimeters and wherein lengths of

projecting portions of said bristles in each of said first group and said
second group decrease substantially linearly to respective minimum

lengths of about three millimeters to about five millimeters.

20. A toothbrush comprising:
a head;
a plurality of bristles secured to said head, each of said bristles
having a projecting portion which extends outwardly from a surface
_of said head and terminates at a tip end, said plurality of bristles
. including a first group of bristles, a second group of bristles and a
- middle group of bristles, said middle group being disposed between
said first group and said second group, and separating said first
_ group from said second group, each tip end of said middle group lying
substantially in a common plane to define a brushing surface
overlying a substantial portion of said surface of said head, and
lengths of projecting portions of said bristles in said ﬁxét group and
said second group decreasing substantially as a distance increases
between said middle group and respective ones of said bristles in said
first group and said second group;
a neck coupled to an end of said head, said neck including a
concave curvature with respect to said brushing surface; and

a handle coupled to said neck.

21.  The toothbrush of claim 20, wherein said surface of said head

includes a convex curvature with respect to said brushing surface, said

Th;s Sheet Has Been Re, AMENDED SHEET (ARTICLE 19)

A i

THIS SHEET HAS BF
REPLACED




segnent 1006 is connected to the neck 1003 in the sanme manner as if the
entire handl e 1005 was straight. The angl ed segnent 1008 is connected to

the straight W%me fromthe brushing segfasmsss t he
teeth at an angle ef erably rangi [llg%_from about ten (10) to about
twenty (20) degrees w SOl -mt)o a plane containing the straight _
segnent 1006. In anumﬂmgi@m‘u di ment, the handle 1005 may be strai ght
(e.g., as is the ha eptct®ed in FIG 2) or may be configured in the
manner descri bed above with respect to FIG 5 or below with respect to

FIGs. 13 and 14. JRGePeddat@lorR8pdndiROubsattid IRl aCoulPARurs bLLh0

preferably fabricated as a single,” integrated uni't using well-known
i nj ecti on nol di ngnbutthen qlingual side of the teeth.

22. The toothbrush of claim 20, wherein at least some of said
bristles in said first group and at least some of said bristles in said
second group are sufficiently short and rigid to reduce a tendency of
said bristles in said middle group to flatten upon contact with the

teeth, thereby improving cleaning efficacy of the toothbrush.

23. The toothbrush of claim 20, wherein lengths of projecting
portions of said bristles in said middle group range from about ten
millimeters to about twelve millimeters and wherein lengths of
projecting portions of said bristles in each of said first group and said
second group decrease substantially linearly to respective minimum
lengths of about three millimeters to about five millimeters.

24. A method of fabricating a toothbrush, the method comprising
the steps of:

providing a handle;

providing a head;

coupling said handle to said head; and

securing a plurality of bristles to said head, each of said
bristles having a projecting portion which extends outwardly from a
surface of said head and terminates at a tip end, said plurality of
bristles including a first group of bristles, a second group of bristles
‘and a middle group of bristles, said middle group being disposed
between said first group and said second group, and separating said
first group from said second group, each tip end of said middle group
lying substantially in a common plane to define a brushing surface

overlying a substantial portion of said surface of said head, and
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WO 00/ 40116 PCT1US99t 28265
-17- In the second preferred enbodinent, as in the first preferred
enbodi nent, t heopw4ostsl es 1007 project outward fromthe bott RETAHPY2E 1009

of the head 1001—&n4—f—epm—a—geﬂe|¢al |y cagvex profile that substantially

conpl enents the curvature of nmout h 100 on the lingual side 118 of the
teeth 101-116. ”mﬂ jlwlﬂ r"ﬁ] enbodi ment, the bristles 1007 form a
pi ecewi se | i nea as illustrated in FIGs. 10 and 11. In an
al ternative enbodi ment he Iengt hs of the bristles 1007 nay be such as to
forma continuous lewe»fprmemltganmonapfsa}dtbhstleemnemdcﬁnst'mmeiqﬂ ofiles

of the top and botto surfaces 1009, .1011 Ol illustrated in
FIGs. 10 and 11. ISA¢H °e°°Bb«§F%W deeasiog Fﬁ%ﬁ%’f"‘%‘?ﬁ% &%%‘ﬁé‘ G frcrgases o
proj ecting portionet@Réed beidahidld grouplhd z(ebp&:nvetdiﬂsBﬁédlamtlaﬁxeaﬁung from

the bottom surfacel 009 of the head 1001 outward) taper such that the
proj ecting first group and said second group.

25. The method of claim 24, further comprising the step of forming
said head to include a convex curvature with respect to said brushing

surface.

26. The method of claim 25, further comprising the step of forming
said convex curvature as at least one of a continuous curve and a

piecewise approximation.

27. The method of claim 24, further comprising the step of:
coupling a neck between said head and said handle, said neck

including a concave curvature with respect to said brushing surface.

28. The method of claim 27, further comprising the step of forming
said concave curvature as at least one of a continuous curve and a

piecewise approximation.

29. The method of claim 24, further comprising the step of:
coupling a neck between said head and said handle, such that

said neck is oriented substantially perpendicular to said head.

80. The method of claim 24, wherein at least some of said bristles
in said first group and at least some of said bristles in said second

.. group are sufficiently short and rigid to reduce a tendency of said
bristles in said middle group to flatten upon contact with the teeth,
thereby improving cleaning efficacy of the toothbrush.
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portions .of those bristles 1007 near the center of the head 1001 are
significantly longer than the |Iengths of those bristles 1007 near each

opposi ng end &Bo‘)gﬁi{ead 1001. 15 In the second prejpeFie9rs26s
enbodi ment f of 2&Y; nple, the bristles 1g§7 are divided into three groupings

1017-1019. The first grouping,—m-ddle grouping 1017, includes bristles of
substantially equal |en about ten (10) to about (12) mmin

th (e.g.,
| ength, as maasureHlMHﬁlﬂMlM‘u[n surface 1009 of the head 1001) and is
posi tioned between! L“ o 18 oupi ngs, end groupings 1018 and 1019. 20
The bristles 1007 ih the"end gtoupi ngs 1018. 1019 decrease in length. with

the | ongest bristles 1007 being directly adjacent the m ddle grouping 1017
and the shortest 31 i stThesméded dielamn 24, wheeeidi lehgihsefgsojedtingpottimad 1001.

In the preferred enbodi nent,. the,l engths of the bristles 1007.in the end
G oup! s 101, - 18 E8RHRRFAERiD b iddeiEaryR eI\ BORE i L AT
grouping 101 7 tQoldhgutBWelvemiBlieters and wherein lengths of projecting

portions of said bristles in each of said first group and said second

group decrease substantially linearly to respective minimum lengths

of about three millimeters to about five millimeters.
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25 groupings 1018, 1019. For exanple, as shown in FIG 10, the |engths of
bristles in end grouping 1018 preferably decrease linearly (as illustrated
by dashed |ingolfgdsisfromthe nmiddle grouping 101 7 to the eodusfortise head
1001 to a mnimum | ength of about threeg.3) to about five (5) mm as
measured fromthe bottom surface 1009 of the head 1001. 30 In

al ternative 'enbodi nents, the bristles 1007 may have a variety of taper
arrangements provided that the bristles 1007 together withthe—tead 100 1
at | east WO 00/ 40116

PCTI US99/ 28265 - 18p. appteuthbRishl dbmpidingr ef erabl y cl oﬁﬂ\“\\\mﬂ“\\%\l\l&m\ in
profile to a convex Cuari/xg[nlijlre,e . c L W s *
a head coupled to said handle; and

a plurality of bristles coupled to said head, each of said bristles
including a projecting portion that projects outwardly from a surface
of said head and terminates at a tip end, said bristles including a
middle group and two end groups, said middle group being positioned
between said two end groups, tip ends of at least some bristles of said
middle group lying substantially in a common plane to define a
brushing surface, lengths of projecting portions of bristles in each end
group decreasing from said middle group to a respective end of said
end group, at least some of said bristles in each of said end groups
being sufficiently short and rigid to reduce a tendency of bristles in

_sai_d middle group to ﬂé.tten upon contact with the teeth, thereby

.improving cleaning efficacy of the toothbrush.

33.  The toothbrush of claim 32, wherein said middle group overlies

a substantial portion of said surface of said head.
34. The toothbrush of claim 32, wherein said head is oval.
35. The toothbrush of claim 32, wherein said head is rectangular.

86. The toothbrush of claim 32, wherein lengths of projecting
portions of said bristles in said middle group range from about ten
millimeters to about twelve millimeters and wherein lengths of
projecting portions of said bristles in each of said end groups decrease
substantially linearly to respective minimum lengths of about three
millimeters to about five millimeters.
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that is corrpl enentary in shape to a convex curvature of the nouth 100 on
the lingual side 118 of the teeth 101-116. For exanple, the brlstles 1007
may vary in Ien&th to collectively forma piecew se or {"ﬁ
curvature w ¥™P rushjng surface of the tee such as
when the surfaces 209, 211 of head 201 are flat, or the bristles 207
may be substantlal‘mn “ “‘ M\H th provi ded t hat the head 201 is arched
or curved appropri e a bristle profile that conplenents the
convex curvature of* tfe m)uth 100 on the lingual side 118 of the teeth
101-1 16. 10 The hristles 100 be secured to the h 1001
usi ng any presert’y ‘KREWRC @’rb ﬁf(e ég TCOTRRISiR? n?ﬂ%t?m’r the
process Used t 0 1eqsRskidth S EhRSalRAD! @HERRN R8ACNERARIE9h NO | MpOT t
to the present invention. In the preferred enbodi nent, the bristles 1007
are secured to tchaciNeaIryane withrespeeidosaidbrushinmsnrdace. t oot hbr ush

manuf acturing techniques by first creating a

38. The toothbrush of claim 37, wherein said concave curvature is
formed as at least one of a continuous curve and a piecewise

approximation.

39. The toothbrush of claim 32, further comprising a neck disposed
between said handle and said head, wherein said neck is coupled to a
central area of said head at an angle directed away from said

 brushing surface.

- -40.  The toothbrush of claim 32, further comprising a neck disposed
between said handle and said head, wherein said neck is oriented

substantially perpendicular to said head.

41.  The toothbrush of claim 32, further comprising & neck disposed
between said handle and said head, wherein said neck is coupled to

one end of said head.

42. The toothbrush of claim 32, wherein said handle is oriented
substantially perpendicular to said head.

43. The toothbrush of claim 32, wherein said surface of said head

includes a convex curvature with respect to said brushing surface.

44.. - The toothbrush of claim 43, wherein said convex curvature is
formed as at least one of a continuous curve and a piecewise

approximation.
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15 plurality of bores in the head 1001, then placing a bundle of bristles
1007 into each bore, and finally trimnmng the bristles 1007 to the
appropriate | gogblgiis SUCh that the profile of the projectingcposswesss of
the bristles 1007 1's subst tal |y conpLggentary in shape to the convex
curvature of—themmouth 100 on the lingual side 1 18 of the teeth 101-116.

20 m”ed enbodi nent, as not ed above, the neck
1003 is ori enL‘mm uu eneral direction (i.e., along the sane
| ongi t udi nal as tsheshead 201 and preferably includes a concave
curvature with respect to a brushing surface 1101 ofthe teeth as shown in
FIG 11. The bottom surface 1013 of the neck 1003 is coupled to the bottom

surface 1009 of t#% heBke tothbragh of elaim 33, wherein saidabandle inrludestdfe neck
1003 led t
il uslt fatC ggpeﬁbodﬁagpﬁ“é? edsécbz)inlgglpi) ?I;%?fo%aﬁeﬁ%%&%%%o%ggl ts'hggﬁ(%é;el n that a

center point 1104pafsonhe concave curvature of the top surface 101 5 of the

46. The toothbrush of claim 32, wherein said handle includes at
least one bend to aid gripping of said handle by a left-handed person.

47. A toothbrush comprising:

a head;

a plurality of bristles coupled to said head, each of said bristles
including a projecting portion that projects outwardly from a surface
of said head and terminates at a tip end, said bristles including a
middle group and two end groups, said middle group being positioned

lfejcween said two end groups, tip ends of at least some bristles of said

| mi&dle group lying substantially in a common plane to define a

brushing surface, lengths of projecting portions of bristles in each end
group decreasing from said middle group to a respective end of said
end group, at least some of said bristles in each of said end groups
being sufficiently short and rigid to reduce a tendency of bristles in
said middle group to flatten upon contact with the teeth, thereby
improving cleaning efficacy of the toothbrush;

a neck oriented substantially perpendicular to said head, said
neck including a concave curvature with respect to said brushing
§u1_-face; and

a handle coupled to said neck.

) 48 | The toothbrush of claim 47, wherein said middle group overlies

a substantial portion of said surface of said head.
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neck 1003 lies in a plane 1103 that is substantially parallel to the
brushing surface 110 1 of the teeth and that is farther in distance from

the brushing surface 1 10 1 3 0 than is any plane (e.g., 5)

cont ai ni ng arW@@¥ point of the top surfage 1 01 1 of the he@ﬁ%ﬁ#sghat

IS. the concavity : [ ﬂm is suth that the distance WD 00/ 40116
PCTI US99/ 28265 14mmwmlmﬁmﬂ llihe brushing surface 1101 at the tips of
the m ddl e grouping of bkistlds 1017 and the plane 1103 containing the
center point 1104 of the concave curvature of the top surface 1015 of the

neck 1003 is greater than t di st ance 109 bet n the br i ng surface
1101 and alny g| an‘é9-( ef@;e, t%{@{géﬁo@‘é@}p %7, v?herem S\g?(f surfaceo s:'ijiﬁmeag u

includes a convex curvature with respect to said brushing surface, said

convex curvature corresponding substantially to a curvature of the
mouth on a lingual side of the teeth.

50.  The toothbrush of claim 47, wherein lengths of projecting
portions of said bristles in said middle group range from about ten
millimeters to about twelve millimeters and wherein lengths of
projecting portions of said bristles in each of said first group and said
second group decrease substantially linearly to respective minimum

lengths of about three millimeters to about five millimeters.

51. A toothbrush comprising:

a head;

a plurality of bristles coupled to said head, each of said bristles
including a projecting portion that projects outwardly from a surface
of said head and terminates at a tip end, said bristles including a
middle group and two end groups, said middle group being positioned
between said two end groups, tip ends of at least some bristles of said
middle group lying substantially in a common plane to define a
brushing surface, lengths of projecting portions of bristles in each end
group decreasing from said middle group to a respective end of said
end group, at least some of said bristles in each of said end groups
being sufficiently short and rigid to reduce a tendency of bristles in
said middle group to flatten upon contact with the teeth, thereby
improving cleaning efficacy of the toothbrush;

a neck coupled to an end of said head, said neck including a
concave curvature with respect to said brushing surface; and

a handle coupled to said neck.

-
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S containing an end point of the top surface 1011 of the head 1001. Such
acute concavity of the neck 1003 enabl es the neck 1003 to avoid even high

profil e anter gﬁg,&gﬁt h 111-116 projecting into the nouth arreansemisedy

brushi ng of t of thgpteeth 101-116. By fabricating the

neck 1003 with segnent ed (e.g., 10 pi ecewi se) concave
curvature to ajgmmlmimg‘ﬁ! m‘ teeth 111-116, nore effective brushing of
t he |i ngual sterior teeth 101-110 can be acconpli shed
because deflection of the bristles 1007 off of the |ingual side tooth

surfaces due to @ont aghebothBLudleeiclhB0S] Wihdtein $aid Miatle0frobS @bbrlied 11- 116

is reduced or elimnated. In addition, the concave curvature of the neck
1003 permits t he aiswbstandialponton ofeaid surfaemefsaidhead.on t he |ingual side 118
of a posterior tooth 101-1 1 O than does a typical toothbrush in the event
that the user has lower, lingual side posterior tooth gumrecession. In

al ternative enbod3nenThedbsthbivuh of clati® 1l @hefein said surface of said head

includes a convex curvature with respect to said brushing surface, said
convex curvature correspondmg substantially to a curvature of the

mouth on a lingual side of the teeth.

54.  The toothbrush of claim 51, wherein lengths of projecting
portions of said bristles in said middle group range from about ten
millimeters to about twelve millimeters and wherein lengths of
projecting portions of said bristles in each of said first group and said
second group decrease substantially inearly to respective minimum
_‘—,llengths of about three millimeters to about five millimeters.

55. A method of fabricating a toothbrush, the method comprising
_ ’the steps of:

providing a handle;

providing a head;

coupling said handle to said head; and

securing a plurality of bristles coupled to said head, each of
said bristles including a projecting portion that projects outwardly
from a surface of said head and terminates at a tip end, said bristles
including a middle group and two end groups, said middle group
being positioned between said two end groups, tip ends of at least
some bristles of said middle group lying substantially in a common
plane to define a brushing surface, lengths of projecting portions of
bristles in each end group decreasing from said middle group to a
respective end of said end group, at least some of said bristles in each

of said end groups being sufficiently short and rigid to reduce a
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profile teeth, such as teeth of children, the concavity of the neck 1003

may be reduced or elimnated altogether while still providing effective

cl eani ng of the 20 Ilngual _side 118 of the teeth 101-116 gl‘l ngzfs%tge
conpl enent ar u%ﬁt—rb‘n of t he he 1001 and/or the pr(g i 0 he
bristles 1007 W|th r he gedOnetric shape of the nouth 100 on the .
| i ngual side 1““ 01 1 16. In an alternative enbodi nent, the
head 1001 m gh esot her t han convex, provided that the shape of

the head 1001 in combination with the overall 25 profile of the bristles
1007 at | east ap Xi mat and refe bly clos ts..{ he shape
of the mouth 10 6‘3"?‘% iﬁi’#&{?ﬁlm§ g%@f@ﬁ%’h D?E% f}

exanpl e. the heaghek@Bth.may have the shape of either enbodi nent described

above with respect to FIGs. 6 and 7. Alternatively, the surfaces of the
head 1001 may be flat (simlar to typical prior art toothbrushes) provided

that the 30  shgp hé %BK}Q@& olniflO35, s hOPBARGHLANR oAb Shbrt HSote?! |

profile of the brlstl
said head to include a convex curvature with respect to said brushing

surface.

57. The method of claim 56, further comprising the step of forming
said convex curvature as at least one of a continuous curve and a

piecewise approximation.

58. The method of claim 55, further comprising the step of:
coupling a neck between said head and said handle, said neck

including a concave curvature with respect to said brushing surface.

59. The method of claim 58, further comprising the step of forming
said concave curvature as at least one of a continuous curve and a

piecewise approximation. -

60. The method of claim 55, further comprising the step of:
coupling a neck between said head and said handle, such that
said neck is oriented substantially perpendicular to said head.

61. The method of claim 55, wherein said middle group of bristles

overlies a substantial portion of said surface of said head.

62. The method of claim 55, wherein lengths of projecting portions
of said bristles in said middle group range from about ten millimeters
to about twelve millimeters and wherein lengths of projecting

portions of said bristles in each of said first group and said second
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WO 00140116 ' :
PCT/ US99128265 -20- have the general shape of the nouth 100 on the |ingual
side 118 of t®edoaclp 101- 116. As noted above with respect pbpublof,6d 0, the
preferred handl e 1005 of the second prefg pred enbodi ment of t e toot hbrush
1000 includes a straight segnment 5 1006 and an ang%etl*sn&grrent 1008. The

angle 1110 forned by the plane 1 111 containing th m‘h 1006 -
of the handl e 1005 and the plane 1113 contai ni ng th m“ﬂm “@“ 00
of the handl e 1005 is preferably in the range of abou L10y td about
twenty (20) degr gesup dergbadidsubbtdmiBIBANEaSly 3 Fespdd.l tiimmum lengths

of about three millimeters to about five millimeters.
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manner allows the user to reach the lingual side 118 of the posterior teeth
101-1 10 10 W thout requiring the user to nmaneuver the toothbrush 1000 as
much as when | e 1005 is straight. FIG 12 is a plan view of the
mout h 100 illhg‘?ggfo?%g the head 1001 of the toothbrush 1000 fSf7EP¥EE2Y i n
use. As described above, the preferred conwe scurvature of the head 1001 -
substantially corresponds to t curvature df the nouth is 100 on the
lingual side 1 18 of the teet 1-1 16, thereby allowi ng the bristles 1007
to remain engaged with the lingual side tooth surfaces of the teeth 101-116
during brushing. In addition, the preferred bristle arrangenent allows the
bristles 1007 to remain relatively Hilai g% aﬁg orce is applied to the head
pfl do

1001 and the head - 1001 is noved up Aan d side-to-side. Wen the
user first inserts the head 20 OB i 400, the shorter
bristles of end grouping 1018 coRt/d w-

t ool surfaces. As the
user applies pressure during brusWng §




head 1001 back and forth, the initial contact wth the shorter bristles of
end grouping 1 018 guides the follow through contact of the | onger bristles
of mddl e groypd spoed@l7. As the longer bristles of mddl e gpenpsngskel’
contact the lingual 25 tooth surfaces, cleaning efficacy is inproved by
the decreased flattening of the longer bri 2/®s due to the rigidity and
support provided by the shorted bristles of end groupings 1018 and 1019.
That is since end grouping 101 8 includes short. rigfaybristles; the
bristles of end grouping 1018 do not bend into the i) e groupi ng 1017
upon first contact of the bristles of end groupigs 0#3 wth the 30 tooth
surfaces. Since the bristles of end grouping 18 ;,Aﬁ

m

not bend into the
bristles of mddle grouping 10194q the bristlg ddl e grouping 101 7
contact the —

/301
207
-L \1H h 409 _{
407 - 4:; 405
T 4 201

4157/
WITa 2037 g3 47 42

FIG. 4



WO 00/ 40116

PCT/ US99/ 28265 -21- tooth surfaces with their tips instead of their sides,

t her eby provi dj j oved cleaning effect. In addition, singe._t ristles
of end groupingﬁﬁﬁkgyére al so short and rigid, they limt thggﬂgﬁﬁpﬁﬁ%of

the bristles of mddle grouping 1017 as the d 1001 is pushed agai nst and
across the teeth 101-116, thereby inproving the 5 anmount of bristle tip
contact mmintained on the tooth surfaces during brushing. Besides enabling
the long bristles of the mddle grouping 1017 to clean effectively, the
shorter, stiff bristles of the end AdS 10207 1019 pigjject between the
teeth 101-116 as pressure i s apptte 3 —tlereby providing

i mproved cleaning of the in 63 F|@g3ly, 10
al t hough the above descriptiQQ I nhvention's

| i ngual side cleaning efficac A :yf’ :n” @ 1 0 also
provi des effective cleaning
613y605 201 601 607\(615
FIG. 6
209 207 301
703 609 703
709 711
1701 201
N3~ 705 605 ~ 607 707 ~~715
FIG. 7

FIG. 8



of the facial surfaces ofthe teeth 101-1 16 for many of the sanme reasons
that it provides effective cleaning of the lingual surfaces. Consequently,
the toot hbrusiWaee®isf FIG 10, and its various enbodi ment s pc¢aR, sed
for effective, daily is dental hygiene. FI(s. 13 and 14 are plan views of
alternative enbodi nents of the toothbrush of FIG 10. The handl e 1300
in FIG 13 includes a bend 1302 or angle thﬁ fﬁf%lltates hol di ng of the :
t oot hbrush by a | eft-handed person. By conp &E he handle 1400 in FIG 14
i ncl udes a bend 1402 or angle that 1} S ing of the

t oot hbrush by ari ght-handed perggp kn the handl es
1300, 1400 allow the handles 13

hands of the users and, there

t oot hbrush 1000. In addition to
14, the handl es 205, 1005 nﬁgh
surface 301, 1 101, for

108l e use of the
ted i_n FIGs. 13 and
ren®d the brushing

108

1000 1006




25 exanple, as shown in FIG 5, or away fromthe brushing surface 301, 1
1 01. for exanple, as shown in FIG 11. One of ordinary skill in the art
can envi si on awY)WAa@ﬁ%' of handl e configurations to include with the
preferred and alternative enbodi ments of the toothbrushes 20BCTY¥I(38265
descri bed herein. Al such handle configurasggﬂs are intended to fall
within the spirit and scope of the present 3 I nventi on. WO 00/ 40116
PCT/ US99128265 -22- I n additiom@io y@y i ous handl e enbodi nents, the

t oot hbrush 1 000 of FIG 10 may bhe wétgd with a variety of enbodi nents
of the neck 1003. In the 1 4105




preferred enbodr ment. di scussed above, the neck 1003 is ﬁ@rl/ﬂ&cstgo/ 28¢0!
i ncl ude an acute; continuous concave curvature with re

surface 1101. 5 However, in an alternative enbodi mnt%}&ﬁé‘&qmﬁg
usé with | ow pr %@tmﬂgnﬁeﬁmd dren's) teeth, the concave curvature or

angling may be | ., as shown in FIG 5) or the neck 1003 may
even be straight above with reﬁgect to FIGs. 10-14, the
present invention provrdes a oothbrush 1000 Tabricated to effectively
clean all tooth surfaces of the 10 teeth during brushing of such teeth by
an individual. Wth its head 1 001 and/or bristle arrangenent contoured to

conpl enent the geo hm ﬁ%@ﬁ- @?MQS of
the teeth 101-116, rre%e to%hﬁﬁgus 1.000 s particularly effective

cleaning the lingual side 118 of the teeth and guns in contrast to its
Cffective for cleaning the facial sFECLPFIRE LT guns and,
therefore, is ag
The invention relates generally to toothbrushes and their methods of
fabrication. More particularly, the present invention relates to a toothbrush
fabricated to provide effective removal of plague and foreign matter from the
lingual, or tongue, side of the teeth anri from between teeth when such toothbrush
10 isused by an individual to brush his or her teeth.

BACKGROUND OF THE INVENTION
Toothbrushes of varying shapes and sizes are known for cleaning teeth and
15  dental prosthesis. Typically, a toothbrush includes a rectangular 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 removing plague and foreign matter
from the teeth during brushing. The head (less the bristles), neck, and handle are
typically formed as a unitary device through a molding process.
,} 20 Most often, the head connects to the neck and the neck connects to the

handle such that the resulting head, neck, and handle combination are in a
relatively straight line along their longitudinal axes. However, in some other
embodiments, such as those illustrated in U.S. Design Patent Nos. 44,997; 47,66%.
73,245; 72,115; 175,894; 259,977; and 282,603, the neck and head are oriented

25  perpendicular to each other in the shape of a “T.” The handle is typically straight,
relatively long and rigid, but in some toothbrush embodiments the handle includes
bends or angles either to make the handle more comfortable for a user to hold
and/or to improve the toothbrush user’s ability to access hard-to-reach surfaces of
the teeth.

30 Toothbrushes of the types described above are effective for cleaning most
areas of the teeth or dental prosthesis, but they also have specific limitations.

These limitations stem mainly from the fact that bristles. by their nature. clean
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t oot hbr ush t hat may be used in everyday dental hygiene. Vm feor i
constitute 'certairn preferred and alternative enbodi nents ngng%r?6
invention, it is to be understood that the invention is g fint ©0at t
and that in |ight of—ttie present disclosure, various ot hMei&dﬁ@@ﬁtﬁ)m
will be apparent to pe -_ !mgm'“m the art. For exanple, angles simlar
to the angles in the hgmlgum : of FIGs;»313 and 14 or curves may be
included in the neck 208, 2003 &f gither tootgg‘:ﬂﬁ& 200, 1000 to nake the

t oot hbrush 200, 1000 nore confortable to use t - handed or
ri ght - handed persons, respectively. Accordingly, it is to be recognized

t hat changes can be 25 ma ] rt10g fromthe scope of the
i nvention as parti cul arll y p%ftﬁgt‘\eellg’lggu cangﬁgliﬂségi nctly clainmed in the

appended cl ai ns which shal | alh@andtestrued to enconpass all |egal equival ents
thereof. | claim _

a head coupled to said handle; and

a plurali‘ty of bristles secured to said head, each of said bristles
having a projecting portion which extends outwardly from a surface
of said head and terminates at a tip end, said plurality of bristles
including a first group of bristles, a second group of bristles and a |
middle group of bristles, said middle group being disposed between
said first group and said second group, and separating said first

group from said second group, each tip end of said middle group lying

@)

-
e

substantially in a common plane to define a brushing surface -
overlying a substantial portion of said surface of said head, and
lengths of projecting portions of said bristles in said first group and
said second group decreasing substantially as a distance increases
between said middle group and respective ones of said bristles in said

first group and said second group.
2. The toothbrush of claim 1, wherein said head is oval.
~ 3. The toothbrush of claim 1, wherein said head is rectangular.

4.  The toothbrush of claim 1, wherein lengths of projecting
portions of said bristles in said middle group range from about ten
millimeters to about twelve millimeters and wherein lengths of
projecting portions of said bristles in each of said first group and said
second group decrease substantially linearly to respective minimum

lengths of about three millimeters to about five millimeters.
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300 -23- CLAIMS 1. A toothbrush conprising: a head lfblﬂ[ba&'i/&&&b‘
| ongi tudi nal axis; a handl e‘havrng—aﬂ—oﬁqﬁ—ud-l nal axis, said head being

coupl ed to said handl e such d| nal

substantial |y perpendicul ar ’ Hm r@ nal axi !Pw lggag %ﬂgﬂ
plurality of bristles secured*tc sai , each of said bristles haV| ng a.
projecting portion which extends outwardly froma surface of said head and

-24-

D. The toothbrush of claim 1, further comprising a neck coupled
between said handle and said head, wherein said neck includes a

concave curvature with respect to said brushing surface.

6. The toothbrush of claim 3, wherein said concave curvature is
formed as at least one of a continuous curve and a piecewise

approximation.

7. The toothbrush of claim 1, further comprising a neck disposed

between said handle and said head, wherein said neck is coupled to a

central area of said head at an angle directed away from said

brushing surface.

8. The toothbrush of claim 1, further comprising a neck disposed
between said handle and said head, wherein said neck is oriented

substantially perpendicular to said head.

. 9. The toothbrush of claim 1, further comprising a neck disposed
between said handle and said head, wherein said neck is coupled to

- one end of said head.

10. The toothbrush of claim 1, wherein at least some of said
bristles in said first group and at least some of said bristles in said
second group are sufficiently short and rigid to reduce a tendency of
said bristles in said middle group to flatten upon contact with the

teeth, thereby improving cleaning efficacy of the toothbrush.

11.  The toothbrush of claim 1, wherein said handle is oriented

substantially perpendicular to said head.
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term natves at. a tip end, said plurality of bristles including a first group
of bkistles, a second group of bristles and a mddle group of bristles,

sai.d m ddl-e group bei ng di sposed between said first group and said second
group, and separating. said first group fromsaid second group, each tip

end of said mddle group lying substantial-23-in a common plane to define a
brushi ng surface overlying a substantial portion of said surface—of—said

head, and | engths of projecting portion id bristles i | il _
group and sai-d second group decreasing ?g‘é’}-@gially as a dDNﬂ%@H\“ﬁﬂm‘“m‘
I ncreases between said mddle group and respective ones of cbrusmles ih
said first group and said second group, at |east sonme of said bristles in

said first group and at | east sone of said bristles in said second group

bei ng sufficiient |k tebthtiruahdompgising:o reduce a tendency of said bristles in
said mddle group to flatten upon contact with the teeth, thereby inproving

cl eaning ef fici engyegh Ha¥eng AIbHBREHBRal axis;

a handle having a longitudinal axis, said head being coupled to said
handle such that said longitudinal axis of said handle is substantially
perpendicular to said longitudinal axis of said head; and

7 a plurality of bristles secured to said head, each of said bristles having a
projecting portion which extends outwardly from a surface of said head and:
terminates at a tip end, said plurality of bristles including a first group of
bristles, a second group of bristles and a middle group of bristles, said middle
-group being disposed between said first group and said second group, and
separating said first group from said second group, each tip end of said middle
group lying substantially in a common plane to define a brushing surface
overlying a substantial portion of said surface of said head, and lengths of

) projecting portions of said bristles in said first group and said second group

decreasing substantially as a distance increases between said middle group and
respective ones of said bristles in said first group and said second group, at least
some of said bristles in said first group and at least some of said bristles in said
second group being sufficiently short and rigid to reduce a tendency of said

bristles in said middle group to flatten upon contact with the teeth, thereby

5
i
i
i

improving cleaning efficiency of the toothbrush.
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-24- 2. The toothbrush of claim1, wherein said head_Ls_umer
The toothbrush of claim11, wherein | engt hs of projectin {'ﬁort lons of said

bristles in said nmiddle group range fromabout ten mi ” ﬂ!llum ﬂfﬂﬂm

twelve mllimeters and wherein | engths of projecting po
bristles in each of said first group and s24d second group decre sef *
substantially linearly to respective mninmmlengths of about three

mllimeters 2.0 abpyt thdther@iH bf ABIATS wHekkih #34 1648 i¥rectangular.

3. The toothbrush of claim 1, wherein lengths of projecting portions of said
bristles in said middle group range from about ten millimeters to about twelve
millimeters and wherein lengths of projecting portions of said bristles in each of
said first group and said second group decrease substantially linearly to .

respective minimum lengths of about three millimeters to about five millimeters.
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LINGUAL TOOTHBRUSH
FIELD OF THE INVENTION

The invention relates generally to toothbrushes and their methods of
fabrication. More particularly, the present invention relates to a toothbrush
fabricated to provide effective removal of plaque and foreign matter from the
lingual, or tongue, side of the teeth and from between teeth when such

toothbrush is used by an individual to brush his or her teeth.

BACKGROUND OF THE INVENTION

Toothbrushes of varying shapes and sizes are known for cleaning teeth
and dental prosthesis. Typically, a toothbrush includes a rectangular 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 removing
plaque and foreign matter from the teeth during brushing. The head (less the
bristles), neck, and handle are typically formed as a unitary device through a
molding process.

Most often, the head connects to the neck and the neck connects to the
handle such that the resulting head, neck, and handle combination are in a
relatively straight line along their longitudinal axes. However, in some other
embodiments, such as those illustrated in U.S. Design Patent Nos. 44,997;
47,669; 73,245; 77,115; 175,894; 259,977; and 282,603, the neck and head are
oriented perpendicular to each other in the shape of a "T." The handle is
typically straight, relatively long and rigid, but in some toothbrush
embodiments the handle includes bends or angles either to make the handle
more comfortable for a user to hold and/or to improve the toothbrush user's
ability to access hard-to-reach surfaces of the teeth.

Toothbrushes of the types described above are effective for cleaning most
areas of the teeth or dental prosthesis, but they also have specific limitations.

These limitations stem mainly from the fact that bristles, by their nature, clean
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LINGUAL TOOTHBRUSH

ABSTRACT OF THE DISCLOSURE

A toothbrush that facilitates improved brushing of a lingual side of the
teeth includes at least a head and an arrangement of bristles secured to a
bristle-bearing surface of the head. In one embodiment, at least the bristle-
bearing surface of the head is formed to approximate the geometric shape of the
mouth on the lingual side of the teeth by, for example, including a convex
curvature with respect to a brushing surface of the teeth. In another
embodiment, bristles of varying lengths are secured to the bristle-bearing
surface of the head to form an overall profile that approximates the general
geometric shape of the mouth on the lingual side of the teeth. A curved or
angled neck and an angled handle may also be included to improve

maneuverability of the toothbrush in the mouth.
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