
TOOTHBRUSH BACKGROUND OF THE INVENTION 1.       Field of the Invention The
present invention relates to 5   toothbrushes, and more particularly, to
toothbrushes which exhibit a three-dimensional bristle profile to provide
improved cleaning of interproximal and gingival margin regions. 



2.       Description of the Prior Art 10            Toothbrushing and
flossing are fundamental steps in achieving good oral hygiene. Flossing,
unfortunately, has not met with widespread acceptance amongst the general
populace. Furthermore, even people who floss, 15  oftentimes, do not
perform adequate flossing in hard-to-reach areas of the mouth. Accordingly,



the importance of providing a brush which achieves improved cleaning along
hard-to-reach areas like the gingival margin and interproximal 20  regions
is heightened.  Unfortunately, while most commercially available
toothbrushes clean the outer buccal face of teeth adequately, they fail to
provide improved cleaning of plaque and debris from the gingival margin,
interproximal 



25  areas and other hard to reach areas of the mouth. Applicants have
discovered that a    toothbrush design for both interproximal and gingival
margin cleaning. In particular, the present invention comprises a
toothbrush having a head with a 



grooved "heel" portion which is particularly suited to cleaning the
gingival margin 5 and a "toe" portion which is particularly suited to
interproximal cleaning. Furthermore, Applicants have observed that an
angled "toe" portion exhibits improved cleaning in areas of the mouth which
are difficult to reach with standard toothbrushes. These features in
combination with several other important operating characteristics will
render a toothbrush particularly adept at accomplishing the 10
aforementioned objectives. Toothbrushes having a groove centered
longitudinally along the entire 



bristle pattern are generally known to those skilled in the art. Oral-B
Laboratories, Redwood City, CA, markets the "ORTHO" brush which is intended
to more effectively clean debris from orthodontic brackets and wires. U.S.
Patent No. 15   4,020,521 to Velasquez has such a groove in the shape of a
V. Also, U.S. Patent No. 3,722,020 to Hills, describes a toothbrush which
includes a generally planar head portion having a plurality of bristles
forming a concave surface. However, Applicants believe that these prior art
toothbrushes do not exhibit all of the operating characteristics identified
hereinafter as important in simultaneously 



20  improved interproximal and gingival margin cleaning. Furthermore,
toothbrushes having a distinct "toe" surface along the side profile of the
brush head are also generally known to those skilled in the art. U.S.
Patent No. 4,800,608 to Key describes a toothbrush wherein the head is bent
at a fixed obtuse angle. The Key brush is said to provide superior cleaning
of the 25  lingual, buccal, embrasure, and distal aspects of the teeth and
gums. U.S. Patent No. 1,639,880 to Butler discloses a toothbrush having a
curved head with two sets of bristles, including toe and heel portions.
However, the toe portion is not wedge- 



shaped and the heel portion is not provided with a groove. U.S. Patent No.
1,018,927 to Sarrazin discloses a toothbrush having toe and heel portions
but these 30 portions do not include all of the features of the present
invention. Also U.S. Patent Nos. 4,712,267 to Cheng; 5,046,212 to Conke;
1,337,173 to White; 1,440,785 to Levis; 1,927,365 to Frolio; and Des.
49,472 to Dierke relate generally to    



3 toothbrushes with concave side-view heads. However, it is believed that
these known prior art toothbrushes also do not exhibit all of the operating
characteristics identified hereinafter as important in simultaneously
improved interproximal and gingival margin cleaning. 5               These
and other objectives will become evident from the following. SUMMARY OF THE
INVENTION In accordance with one aspect of the present invention, a
toothbrush 



is provided which exhibits superior interproximal and gingival margin
cleaning. The toothbrush includes an elongated handle member connected to a
toothbrush 10   head member. The head is divided into two regions. A "toe"
region is defined as the part of the head which is furthest from the handle
and a "heel" region is the portion of the head which is closest to the
handle. A multiplicity of bristles extend from the heel region of the head;
the distal ends of these bristles form a longitudinally aligned concave
shape when viewed on end. The concave shape is in 15  the form of a groove
which extends the entire length of the heel portion, the distal 



ends of the bristles of the heel portion proximal to the toe portion
forming a generally linear profile when viewed from the side. Likewise, a
multiplicity of bristles extend from the toe region of the head, wherein
said bristles extending from the toe portion of the head are at least as
tall as the bristles extending from the heel 20   portion when viewed from
the side and wherein the side profile view of the distal ends of all of the
bristles extending from the toe portion forms a generally linear surface
which forms an obtuse angle relative to the generally linear profile of the
distal ends of the bristles extending from the heel portion proximal to the
toe 



portion resulting in a wedge shape with the tallest toe portion bristles
being at the 25   end of the head which is distal to the handle. BRIEF
DESCRIPTION OF THE DRAWINGS While the specification concludes with claims
which particularly point out and distinctly claim the invention, it is
believed the present invention will be better understood from the following
description of several particularly preferred 30   embodiments taken in
conjunction with the accompanying drawings, in which like reference
numerals identify similar elements and wherein: 



Figures 1, 2 and 3 are perspective views of embodiments of a    -4 -
toothbrush of the present invention. Figure 4 is an end profile view of the
heel region of a preferred embodiment of the present invention. 



Figure 5 is an end profile view of the heel region of an alternate 5
embodiment of the present invention. Figure 6 is a perspective view of a
preferred groove-cut utilizing the groove configuration of Figure 4. The
toe tufts have been removed for clarity. Figure 7 is a perspective view of
an alternative groove-cut utilizing the groove configuration of Figure 4.
The toe tufts have been removed for clarity. 10               Figures 8, 9
and 10 are side profile  



views of the toothbrush heads of Figures 1, 2 and 3, respectively. These
figures depict several alternate means of achieving the bristle surface
pattern required at the bristle tips of 5   the present invention. Figure
11 is a plan view of one 



embodiment of this invention illustrating the cleansing action of the toe
bristle surface in the interproximal region between the teeth. 10
Figure 12 is an end view of the toe portion of according to Figure 4
showing to posterior heel portion's position along the gingival margin and
buccal surfaces during brushing. 



15         DESCRIPTION OF PARTICULARLY PREFERRED EMBODIMENTS As depicted in
Figures 1, 2 and 3, preferred embodiments of the present invention comprise
a toothbrush, generally indicated as 20   10, which achieves improved
cleaning of the gingival margin in combination with improved interproximal
cleaning. Generally, the 



toothbrush includes an elongated handle member 12, a head member 14 and a
multiplicity of 25   bristles 16.  Usually, the handle member and the head
member are fabricated of the same material as a single injection molded
piece, although a multiple material fabrication is also possible.
Optionally, the handle and head portions may be 30   joined by a neck
member 18 which is often 



narrower in cross-section than either the handle 12 or head 14. The head
portion of toothbrushes according to the present invention is comprised 35
of two portions.  A "toe" portion 20 is the portion of the head located
distal to the handle. In contrast, the "heel" portion 22 is  



-6 - the portion of the head which is located proximal to the handle end of
the head. A key feature of the present invention resides in the particular
topical representation produced by the distal ends of these bristles. The
particular topical representation is achieved by utilizing distinct
relative bristle height patterns in the 5   heel 22 and toe 20 regions.
Accordingly, a variety of tufting patterns, such as those 



depicted in Figs. 1, 2 and 3 achieve the desired result and are
contemplated by the present invention. The distal ends of the bristles of
the heel region proximal to the toe region form a generally linear profile
when viewed from the side and the side profile view of all of the bristles
of the toe region forms a generally linear surface 10  forming an obtuse
angle relative to the linear profile of the heel region bristles, the side
profile of the toe region resulting in a wedge shape with the tallest toe
region bristles being at the end of the head distal to the handle. Figures
4, 5, 6 and 7 are end view depictions of the heel portion 22 



of toothbrushes according to the present invention. As was mentioned
earlier, the 15   heel region bristles 24 are characterized from a
longitudinally aligned concave groove shape 28 which extends the entire
length of the heel region bristles. Preferably, this concave shape 28 forms
a "V", as in Figure 4. However, other shapes, such as "U" (Figure 5) or a
stepwise "W" trim of individual tufts, are also contemplated by the present
invention. 20                Figure 6 is a perspective view of a preferred
groove-cut 28 utilizing the "V"-trim pattern of Figure 4. The toe bristles
30 have been removed for clarity. 



Preferably, the groove should be cut at a depth of from about 0.156 cm to
about 0.469 cm (1/16 inches to about 3/16 inches) to form angle B. It is
apparent that the depth and width of the groove 28 is generally uniform
along the longitudinal length 25   of the heel portion 22. Figure 7 is a
perspective view of an alternate groove-cut 28 utilizing the "V"-trim
pattern of Figure 4. The toe bristles 30 have been removed for clarity. It
is apparent that the depth and width of the groove 28 is not constant along
the longitudinal length of the heel portion 22. The depth and width
decreases as the 



30   groove 28 approaches the handle 12 to form an upward slope relative to
the surface of the heel portion of the head 22. Figures 6 and 7 are
intended to depict preferred embodiments. Other    -7- slopes, such as a
shallow-to-deep-to-shallow cut, are also contemplated by the 



present invention. The groove cut 28 in the heel 22 has proved to be
particularly suited at cleaning along the gingival margin 34 as seen in
Figure 12. Figures 8, 9 and 10 are side profile views of the toothbrush
heads of 5   Figures 1, 2 and 3, respectively. These Figures are
particularly useful in exemplifying the relationship between the bristles
on the toe portion 30 of the head in relation to the bristles on the heel
portion 24 of the brush. It is key to note the topology produced by the
distal ends of the bristles as it is an important characteristic of the
present invention. When viewed from the side, as in Figures 8, 



10   9 and 10, the preferred "angled-toe" or wedge-shape effect which is
observed along the bristle tips of the toe vs. the heel is observed. This
interface results in angle [err] which is generally from about [err] to
about [err], preferably from about [err] to about [err]. This toe provides
deeper bristle-tooth contact along the back of the tooth and into the
interproximal areas 32. See Fig. 11. 15               Figures 8, 9 and 10
utilize different approaches to achieve a similar bristle tip topology. In
Figure 8, the toe 20 and heel 22 portions of the head reside on the same
general plane. However, the bristles 30 on the toe 20 gradually 



increase in length as they approach the distal end 36 of the brush. In
Figure 9, the plane of the toe 20 and heel 22 are also generally the same.
However, the angle [err] 20   on the bristle tips is produced by inserting
the tufts at an angle into the toe portion of the head. The angle [err] can
be greater than or less than the angle of the toe tuft holes since the
bristle tips can be trimmed independently. And finally, Figure 10 provides
the angle viewed at the bristle tips by bending the head of the toothbrush
at the toe/heel interface to an angle of about a. Preferably, the obtuse
angle of bend 25   a should be from about [err] to about [err], most
preferably from about [err] to 



about [err]. These and other techniques can be used to achieve the surface
topology of bristles according to the present invention. The bristles of
the present invention must be stiff enough to penetrate and remove plaque
and debris from the interproximal spaces, yet must be soft 30   enough to
penetrate the gingival margin and remove debris and plaque without causing
irritation and bleeding. End-rounded bristle tips are preferred. Any
conventional bristle material may be utilized in the present  



-8- invention. Nylon and polyester are preferred bristle materials. Nylon
is the most preferred. Furthermore, when the nylon bristle materials
described above are utilized the height of the toe bristles is from about
0.938 cm to about 1.328 cm (12/32 to about 17/32 inches) and the height of
the heel bristles ranges from about 5   0.625 cm to about 1.094 cm (8/32 to
about 14/32 inches). 



Although particular embodiments of the present invention have been shown
and described, modifications may be made to the toothbrush without
departing from the teachings of the present invention. For example the heel
groove could extend up into the toe region. Accordingly, the present
invention comprises 10  all embodiments within the scope of the appended
claims.    



C L A I M S 1.          A toothbrush exhibiting superior interproximal and
gingival margin cleaning comprising: (a) an elongated handle member (12);
(b) a head member (14) connected to one end of the handle member (12)
comprised of a "toe" portion (20) distal to the handle and a "heel" portion
(22) proximal to the handle and adjacent said toe portion: (c) a
multiplicity of bristles (24) extending from the heel portion 



(22), the distal ends of said bristles forming a longitudinally aligned
concave shape; and (d) a multiplicity of bristles (30) extending from the
toe portion (20); characterized in that the longitudinally aligned concave
shape is a grove (28) which extends the entire length of the heel portion
(22), and the distal ends of the bristles of the heel portion proximal to
said toe portion (20) form a generally linear profile when viewed from the
side, and in that the side profile view of the distal ends of all of the
bristles extending from the toe portion forms a generally linear 



surface which forms an obtuse angle relative to said generally linear
profile of the distal ends of the bristles extending from the heel portion
proximal to said toe portion, and the side profile of the toe portion
results in a wedge-shape with the tallest toe portion bristles being at the
end of the head (14) which is distal to said handle (12). 2.          A
toothbrush according to claim 1, wherein the concave groove (28) of the
heel portion (22) is provided at a depth of from about 0.156 cm to about
0.469 em (1/16 inches to about 3/16 inches). 



3.          A toothbrush according to claim 2, wherein the distal ends of
the heel portion bristles (24) form a substantially aligned general "V"
shape end profile. 4.          A toothbrush according to claim 3, wherein
the heel portion bristles (24) are nylon and have a maximum height of from
about 0.625 cm to about 1.094 cm (8/32 inches to about 14/32 inches). 5.
A toothbrush according to claim 4, wherein the toe portion bristles   



- 10 - (30) have a maximum height relative to the general plane of the heel
portion of the head of from about 0.938 cm to about 1.328 cm (12/32 inches
to about 17/32 inches). 6.          A toothbrush according to claim 5,
wherein the head member (14) provides a generally planar surface proximal
to the bristles. 7.          A toothbrush according to claim 6, wherein the
toe portion bristles 



(30) are perpendicular to plane of the head member (14). 8.          A
toothbrush according to claim 7, wherein said bristles (30) extending from
the toe portion (20) of the head (14) are taller than the height of said
bristles (24) extending from the heel portion (22) when viewed from the
side and wherein the side profile view of the distal ends of the bristles
extending from the toe portion form a generally linear surface which forms
an angle relative to the plane of the bristles extending from the heel
portion of from about [err] to about [err] declining from the edge of the
toe portion distal to the heel portion to the edge of 



the toe portion which is proximal to the heel portion. 9.          A
toothbrush according to claim 8, wherein the distal ends of the bristles
are rounded. 10.         A toothbrush according to claim 6, wherein the toe
portion bristles (30) are positioned at an obtuse angle relative to the
plane of the head member (14). 11.         A toothbrush according to claim
10, wherein said bristles (30) extending from the toe portion (20) of the
head (14) are taller than the height of said bristles (24) extending from
the heel portion (22) when viewed from the side 



and wherein the side profile view of the distal ends of the bristles
extending from the toe portion forms a generally linear surface which forms
an angle relative to the plane of the bristles extending from the heel
portion of from about [err] to about [err] declining from the edge of the
toe portion distal to the heel portion to the edge of the toe portion which
is proximal to the heel portion. 12.         A toothbrush according to
claim 11, wherein the distal ends of the bristles are rounded. 13.
A toothbrush according to claim 5, wherein the toe portion (20) of 



the head (14) is affixed to the heel portion (22) to form an obtuse angle
of from about [err] to about [err] relative to the profile of the distal
ends of the bristles on    the heel portion of the head member. 14.
A toothbrush according to claim 13, wherein said bristles (30) extending
from the toe portion (20) of the head (14) are taller than the height of 



said bristles (24) extending from the heel portion (22) when viewed from
the side and wherein the side profile view of the distal ends of the
bristles extending from the toe portion forms a generally linear surface
which forms an angle relative to the plane of the bristles extending from
the heel portion of from about [err] to about [err] declining from the edge
of the toe portion distal to the heel portion to the edge of the toe
portion which is proximal to the heel portion. 15.         A toothbrush
according to claim 14, wherein the toe portion (20) of the head (14) is
affixed to the heel portion (22) to form an obtuse angle of from 



about [err] to about [err] relative to the profile of the distal ends of
the bristles on the heel portion of the head member. 16.         A
toothbrush according to claim 15, wherein the distal ends of the bristles
are rounded.    12 



the heel portion of the head member. 14.         A toothbrush according to
claim 13, wherein said bristles (30) extending from the toe portion (20) of
the head (14) are taller than the height of said bristles (24) extending
from the heel portion (22) when viewed from the side and wherein the side
profile view of the distal ends of the bristles extending from the toe
portion forms a generally linear surface which forms an angle relative to
the plane of the bristles extending from the heel portion of from about
[err] to about [err] declining from the edge of the toe portion distal to
the heel portion to the edge of 



the toe portion which is proximal to the heel portion. 15.         A
toothbrush according to claim 14, wherein the toe portion (20) of the head
(14) is affixed to the heel portion (22) to form an obtuse angle of from
about [err] to about [err] relative to the profile of the distal ends of
the bristles on the heel portion of the head member. 16.         A
toothbrush according to claim 15, wherein the distal ends of the bristles
are rounded.  



- 13 - [err] to about [err] declining from the edge of the toe portion
distal to the heel portion to the edge of the toe portion which is proximal
to the heel portion. 5   15.      A toothbrush according to claim 14, 



wherein the toe portion of the head is affixed to the heel portion to form
an obtuse angle of from about [err] to about [err] relative to the bristle
face on the heel portion of the head 10  member. 16.      A toothbrush
according to claim 15, wherein the distal ends of the bristles are rounded.












