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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 flossiﬁg 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 cf 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 plagque and
debris from the gingival margin, interproximal
25 areas and other hard to reach areas of the

mouth.
Applicants have discovered that a



2. o Descrlptlon of the Prior Art 10 Toot hbrushi ng and
flossing are fundanental steps in achieving good oral hwgkémsﬂﬁﬁme$§h
unfortunately, -has not nmet with w despread acceptance ano a
popul ace. Furthernore, even people who floss, 15 oftenti

perform adequate flossing in hard-to-reach areas of the nout Accordlngly,

substantial improvement in toothbrush
performance may be realized by optimizing
toothbrush design for both interproximal and
gingival margin cleaning. 1In particular, the
5 present invention comprises a toothbrush having
a head with a grooved "heel® portion which is
particularly suited to cleaning the gingival
margin and a "toe"” portion which is particularly
suited to interproximal cleaning. Furthermore,
10 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
15 operating characteristics will render a
toothbrush particularly adept at accomplishing
the aforementioned objectives.
Tobthbrushes having a groove centered
longitudinally along the entire bristle pattern
20 are generally known to those sgkilled 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. Also, U.S. Patent No.
25 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
30 operating characteristics identified hereinafter
as important in simultaneocusly improved
interproximal and gingival margin cleaning.
Furthermore, toothbrushes having a
distinct "toe® surface along the side profile of
35 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
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the inpbrtance of providing a brush which achieves |nproved cleanln along
hard-to-reach areas |ike the gingival margin and i nt er proxfF
is heightened.- Unfortunately, while npbst comercially avail u
t oot hbrushes clean the outer buccal face of teeth adequatel

provi de i nproved cleanlng of plaque and de@rls fromthe gingival nargln
I nt er proxi mal

is bent at a fixed obtuse angle. The Key brush
is said to provide superior cleaning of the
lingual, buccal, embrasure, and distal aspects
of the teeth and gums. Also U.S. Patent Nos.

5 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 toothbrushes with concave
side-view heads. However, it is believed that

10 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.

15 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

20 which exhibits superior interproximal and
gingival margin cleaning. The toothbrush
includes an elongated handle member connected to
a toothbrush head member. The head is divided
into two regions. A "toe" region is defined as

25 the part of the head which ig furthest from the
handle and a "heel" region is the portiomn 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

30 bristles form a longitudinally aligned concave
shape when viewed on end. Likewise, a
multiplicity of bristles extend from the toe
region of the head, wherein said bristles
extending from the tce portion of the head are

35 at least as tall as the general height of said
bristles extending from the heel portion when
viewed from the side and wherein the side



25: areas and other hard to reach areas of the mouth. Applicants have
dlscovered that a t oot hbrush design for both interproximal and gi ngival
margrn cleaning. In particular, the present invention conprises a

t oot hbrush having a head with a

- 4 -
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 general plane of the bristles extending from

5 the heel portion of from 0° to about 45°
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. '

10 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

15 from the following description of several
particularly preferred embodiments taken in
conjunction with the accompanying drawings, in
which like reference numerals identify similar
elements and wherein:

20 Figures 1, 2 and 3 are perspective’
views of embodiments of a toothbrush of the
present invention.

Figure 4 is an end profile view of the
heel region of a preferred embodiment of the

25 present invention.

"Figure 5 is an end profile view of the
heel region of an alternate embodiment of the
present invention. '

Figure 6 is a perspective view of a

30 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

35 configuration of Figure 4. The toe tufts have
been removed for clarity.

i _




grooved " heel " por §hee ﬁasvﬁgerg}tgﬁige gparticularly suited to cleaning the

gi ngi val Uargln ortion which is particularly suited to
I nt er pr oxi mal En“lmlr F
angl ed "toe" port

nore, Applicants have observed that an
nproved cl eaning:in areas of the nouth which
are difficult to reach with standard toothgrushes. These features in
conbi nation with several other inportant operating characteristics wll
render a toothbruskigaet bkl YodtaBruah ReaaBPbiSPigurkBe1102

af orenmenti oned obj ect.i Toot hbr ushes ng a r oov nt er ed
| ongi tudinal Iy al off§% ﬁe gﬁpppgtlvei RRdaeds res 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



bristlé"patte?n are generally known to those skilled in the art. Oat=B—— ——
Lahoratories, Redwood GCity, CA, markets the "ORTHO' brush whi Chhis Shekt 18 BE Replace:

to nmore effectively clean debris fromorthodontic brackets and

Patent No. 15 4,020, 521 to Vel asquez has such a groove in the uﬂwﬂlmjﬂm "l
V. Also, US. Patent No. 3,722,020 to Hidlg,- descri bes a toot hbr

I ncl udes a generally planar head portion having a plurality of bristles

form ng a concave the fpmetidioveef cthe Apgdd ostnich hibg i e tddt t hese prior art
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A key feature of the present invention

resides in the particular topical representation
5 produced by the distal ends of these bristles.
The particular topical representation is
achieved by utilizing distinct relative bristle
height patterns in the heel 22 and toe 20
regions. Accordingly, a variéty of tufting
10 patterns, such as those depicted in Figs. 1, 2
and 3 achieve the desired result and are
contemplated by the present invention.
Figures 4, 5, 6 and 7 are end view
depictions of the heel portion 22 of
15 toothbrushes according to the present invention.
As was mentioned earlier, the heel region
bristles 24 are characterized from a
longitudinally aligned concave groove shape 28.
Preferably, this concave shape 28 forms a "V®",
20 as in Figure 4. However, other shapes, such as
rg® (Figure 5) or a stepwise "V* trim of
individual tufts, are also contemplated by the
present invention. _
Figure 6 is a perspective view of a
25 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
1/16 inches to about 3/16 inches to form angle
30 B. It is apparent that the depth and width of
the groove 28 is generally uniform along the
longitudinal length of the heel portion 22.
Figure 7 is a perspective view of an
alternate groove-cut 28 utilizing the "V"-trim
35 pattern of Figure 4. The toe bristleas 30 have
been removed for clarity. It is apparent that
the depth and width of the groove 28 is not
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20. inproved interproxi mal and gingival mar gi n cl eani ng. Furthernore,
t oot hbrushes having a distinct "toe" surface along the side profile of the
brush head are, al so generally known to those skilled in the art. U S.
Pat ent No. 4, 800 608 to Key describes a toothbrush wherein the head is bent
at a fixed obtuse angle. The Key brush is %atd to provide superior cleaning
of the 25 |lingual, buccal, enbrasure, and distal aspects of the teeth and

gums. U.S. Patent qenstanlalprg tthelorgitndinal lengthpfikheh having a
curved head with tHQerYPcrfo®2s! | @hela@gﬂlmtm@pc&g@fgamt i ons.

Hovever, the toe pOFtICN]&;;é¥§ VwaéLproaches the handle 12 to
form an upward slope relative to the surface of
5 the heel portion of the head 22.
Figures 6 and 7 are intended to depict
preferred embodiments. Other slopes, such as a
shallow-to-deep-to-shallow cut, are also
contemplated by the present invention. The
10 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 Figures 1, 2
15 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.
20 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, 9 and 10, the preferred *angled-toe"”
25 effect which is observed along the bristle tips
of the toe vs. the heel is observed. This
interface results in angle @ which is generally
from about 0° to about 45°, preferably from
about 10° to about 25°. This toe provides
30 deeper bristle-tooth contact along the back of
the tooth and into the interproximal areas 32.
See Fig. 11.
Figures 8, 9 and 10 utilize different
approaches to achieve a similar bristle tip
35 topology. In Figure 8, the toe 20 and heel 22

This Sheet Has Been Repl
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shaped ‘and the heel portion is not provided with a groove. US. 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,t0 Cheng; 5,046,212 to Conke;
1,337,173 to Wiite; 1,440,785 to LeV|s %27 365 to Frolio; and Des.

49,472 to Dierke rﬁ&?ﬁfoﬂgngfaéﬁg h&ad 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,

5 the plane of the toe 20 and heel 22 are also
generally the same. However, the angle @ on the
bristle tips is produced by inserting the tufts
at an angle into the toe portion of the head.
The angle o can be greater than or less than the

10 angle of the toe tuft holes since the bristle
tips can be trimmed independently. And finally,
Figure 10 provides the angle viewed at the
brisgtle tipa by bending the head of the
toothbrush at the toe/heel interface to an angle

15 of about a. Preferably, the obtuse angle of
bend a should be from about 115° to about 170°,
most preferably from about 155° to about 170°.
These and other techniques can be used to
achieve the surface topology of bristles

20 according to the present invention.

The bristles of the present invention
must be stiff enough to penetrate and remove
plagque and debris from the interproximal spaces,
yet must be soft enough to penetrate the

25 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 invention. Nylon and

30 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 12/32 to about 17/32 inches and the height
35 of the heel bristles ranges from about 8/32 to

Sheet Has Been Replaced .
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3 toothbrushes with concave side-view heads. However, it is believed that

t hese known prior art toothbrushes also do not exhibit all of the operating
characteristics identified hereinafter as inportant in sinultaneously

i nproved interproximl and gingival nargi Ny cl eaning. 5 These
and ot her objectives will beconme evident fromthe foll ow ng. SUMVARY OF THE

| NVENTION I n accorggggg fﬁ}fb‘&ﬁbﬁ@Q?Ct of the present invention, a
t oot hbr ush o
Although particular embodiments of the

present invention have been shown and described,
modifications may be made to the toothbrush
5 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 all
embodiments within the scope of the appended
10 claims.

This Sheet Has Been Reﬁlaced

R



had

®hi ch exhi bits superior interproxinmal and gingival margin~ -
cleanlng The t oot hbrush includes an eIongated handl e ﬁEﬁbﬁE&Q&ﬂﬂ@g&ﬁﬁg]Qmﬁ

t oot hbrush 10. head nenber. The head is divided into two r
region is defined as the part of the head which is furthest
and a "heel"” region is the portion of theibead which is cl

handle. A multiplicity of bristles extend fromthe heel region of the head;
the distal ends of these bristles fodnlad an® tSudi nally aligned concave

shape when viewed ;on end. The ;I,Eaeq?u iqlgﬁfhué]mcﬁzorm of a groove

whi ch extends the entire Iengt st al
interproximal and gingival marg:n cleaning

comprising:
5 {a) an elongated handle member;

(b)' a head member connected to one
end of the handle member Eomprised of a "toe"
portion distal to the handle and a "heel"
portion proximal to the handle;

10 (c) a multiplicity of bristles
extending from the heel portion, the distal ends
of said bristles forming a longitudinally
aligned concave shape; and

(d) a multiplicity of bristles

15 extending from the toe portion, wherein said
bristles extending from the toe portion of the
head are at least as tall as the general height
of said bristles extending from the heel portion
when viewed from the side and wherein the side

20 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 general plane of the bristles extending from
the heel portion of from 0° to about 45°

25 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. ;

2. A toothbrush according to claim 1,

30 wherein the concave groove of the heel portion
is provided at a depth of from about 1/16 inches
to about 3/16 inches. .

3. A toothbrush according to claim 2,
wherein the distal ends of the heel portion

35 bristles form a substantially aligned general

HII\IIl l\ll\l Illll I lI||



@

ends of* the bristles of the heel portion proximal to the toe portion
forming a generally linear profile when viewed fromthe side. Li kewi se,
nul tiplicity of bristles extend fromthe toe region of the H@ he 1 elm*d
said bristles extending fromthe toe portion of the head are ﬁl
tall as the bristles extending fromthe hegel 20 portion mhe

the side and wherein the side profile view of the distal ends of aII of the
bristles extendlngvﬁrgﬂhbgeehgeppggglgn forms a generally linear surface :
which fornms an obtuse angle relative to the generally linear profile of the
di stal ends of thé-bristles eEP@ﬁHPHBSPrBHFPHéiHSéF°pGﬂF#6h3prOX|nal to the

t oe wherein the heel portion bristles are nylon and

have a maximum height of from about 8/32 inches
5 to about 14/32 inches.
5. A toothbrush accordiné to claim 4,
wherein the toe portion bristles have a maximum
height relative to the general plane of the heel
portion of the head of from about 12/32 inches
10 to about 17/32 inches.
6. A toothbrush according to claim 5,
wherein the head member provides a generally
planar surface proximal to the bristles.
7. A toothbrush according to claim 6,
15 wherein the toe portion bristles are
perpendicular to plane of the head member.
8. A toothbrush according to claim 7,
wherein said bristles extending from the toe
portion of the head are taller than the general
20 height of said bristles extending from the heel
portion 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
25 relative to the general plane of the bristles
' extending from the heel portion of from about
10° to about 25° 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
30 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,

35 wherein the toe portion bristles are positioned

l||I|II| |||I|| 1l] lllll ll IIII



pér‘tioh“resulti ng"“i n a wedge shape with the tallest toe portion bristles

being at the 25
DESCRI PTI ON OF-THE DRAW NGS Wi | e the specification concludes w
whi ch particularly point out and distinctly claimthe invention,

Q1

end of the head which is distal to the handl @‘.‘isﬂ tiEfas Been Replaced
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believed the present invention will be hetter. understood fromthe follow ng
description of several particularly preferred 30 enbodi nents taken in
conjunction with the asceBpasy¥i aggleareDgeiveNtdhthB pilkae' fferance
nuneral s identify ﬁgghlgémngnents and wherein

10

15

20

25

30

35

11. A toothbrush according to claim 10,
wherein said bristles extending from the toe
portion of the head are taller than the general
height of said bristles extending from the heel
portion 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 anglé
relative to the general plane of the bristles
extending-from the heel portion of from about
15° to about 25° 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 of the head is affixed
to the heel portion to form an obtuse angle of
from about 115° to about 170° relative to the
bristle face on the heel portion of the head
member.

14. A toothbrush according to claim 13,
wherein said bristles extending from the toe
portion of the head are taller than the general
height of said bristles extending from the heel
portion 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 general plane of the bristles
extending from the heel portion of from about

A



Frgureé 1, 2"and 3 are perspective views of enbodi nents of a -4 -
toothbrush of the present invention. Figure 4 is an end profile view of the
heel region of a preferred enbodi nent of the present invention.

- 13 -

10° to about 25° 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 155° to about 170° 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.

is Sheet Has Been Replaced
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EASRir 0% 0P8 & end profile view of the heel region of an alternate 5
embodi ment.. 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 renoved for clarity. Figure 7 is a perspective view of
an alternative groove-cut utilizing the_gggove configuration of Figure 4.
The toe tufts have been renoved for clarity. 10 Figures 8, 9
and 10 are side profile TOOTHBRUSH

ABSTRACT
The present invention relates to a

toothbrush which exhibits superior interproximal
5 and gingival margin cleaning. The toothbrush
includes an elongated handle member connected to
a toothbrush 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
10 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
15 shape when viewed on end. 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 general height of said
20 bristles extending from the heel portion 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
25 the general plane of the bristles extending from
the heel portion of from 0° to about 45°
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
30 portion.
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enbodi'ment of this invention illustrating.the cleansing action of the toe
bristle surface in the ighterproximal region between.the teeth. 10

Figure 12 is an end vieWof the toe portion. of according-to Figure 4

showi ng to posterior he'_";.' portion's position along the gingival margin and
buccal~ surfaces during b¥ushing.

e

Replaced

i



15- I DESCRI PTI ON OF PARTI %ARLY PREFERRED EMBODI MENTS As depicted in
I gures 1 and 3 referred entodi nents of- the present invention conprise

[ ed 20 10, which achieves inproved
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t oot hbrush includes an el ongat ed'hand.lgr_r,e_nper' 12, "a head nenber 14 and a
multiplicity of 25 bristles 16. Usually, thé& ‘handle menber and the head.
menber are fabricated of the same material as a single injection-nolded. _.
pi ece, although a nultiple material fabrication is al so possible. )
Optionally, the handl e and head portions may be 30 joined by a neck

menber 18 which is often

\\
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narrower in croés-section than either the handle 12 or

Woalpp.
head 14. The heﬁg 7 xfos

portion of toothbrushes according to the present invention is conprised 35

of two portions.
to the handl e.

di st al

A "toe" portion 20 is the portion of the head | ocated
In contrast, the "heel" portion 22 is

10

15

20

25
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TOOTHBRUSH
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to
toothbrushes: and more particularly, to
toothbrushes which exhibit a three-dimensional
bristle profile to provide improved cleaning of
interproximal and gingival margin regions.

2. Degcription of the Prior Art

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,
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
regions is heightened. Unfortunately, while
most commercially available toothbrushes clean

the outer buccal face of teeth adequately, they

 fail to provide improved cleaning of plague and

debris from the gingival margin, interproximal
areas and other hard to reach areas of the
mouth.

Applicantas have discovered that a

~
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-6 - the portion of the head which is | ocated proxinmal to the handl e end_of .
the head. A key feature of the present invention resides in t e artlcular
topi cal representation produced by the distal ends of these b de
particular topical representation is achieved by utilizing dis

relative bristle height patterns in the & 2heel 22 and toe 20

Accordingly, a variety of tufting patterns, such as those

substantial improvement in toothbrush

performance may be realized by optimizing
toothbrush design for both interproximal and
gingival margin cleaning. In particular, the
5 present invention comprises a toothbrush having
a head with a grooved "heel" portion which isg
particularly suited to cleaning the gingival
margin and a "toe" portion which is particularly
suited to interproximal cleaning. Furthermore,
10 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
15 operating characteristics will render a
toothbrush particularly adept at accomplishing
the aforementioned objectives.
Toothbrushes having a groove centered
longitudinally along the entire bristle pattern
20 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. Also, U.S. Patent No.
25 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
30 operating characteristics identified hereinafter
as important in simultaneocusly improved-
interproximal and gingival margin cleaning.
- Furthermore, toothbrushes having a
digtinct "toe" surface along the side profile of
35 the brush head are also generally known to those
skilled in the art. U.S. Patent No. 4,800,608

Thi—s‘ is the replacement shest

2 & 6CT 1996

Nate:



depicted in Figs. 1, 2 and 3 achieve the desired result and are
contenpl ated by the present invention. The distal ends of the [ThisShdetidas Bfen Replacec
the heel region proxinmal to the toe region forma generally line |I|
when viewed fromthe side and the side profile view of all of th i

of the toe region fornms a generally |ineargsurface 10 form ng an obtuse
angle relative to the linear profile of the heel region bristles, the side
profile of the tge neghenakesulds [ d e pLh st toe
region bristles Qeiggg%? ?Ee§é£}ﬁﬁhtﬁ%gﬁggdg§Q§€H);%h%hggem%ﬁééﬁFigures

4, 5, 6 and 7 ar éerfpidehodPratidmsseperherhsdieygingonf2the

lingual, buccal, embrasure, and distal aspects

of the teeth and gums. Also U.S. Patent Nos.

5 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 toothbrushes with concave
side-view heads. However, it is believed that

10 these known prior art toothbrushes also do not
exhibit all of the operating characteristics
identified hereinafter as important in
simultaneocusly improved interproximal and
gingival margin cleaning.

is These and other objectives will become
evident from the following.

SUMMARY OF THE INVENTION
In accordance with one agpect of the
present invention, a toothbrush is provided

20 which exhibits superior interproximal and
gingival margin cleaning. The toothbrush
includes an elongated handle member connected to
a toothbrush head member. The head is divided
into two regions. A "toe" region is defined as

25 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

30 bristles form a longitudinally aligned concave
shape when viewed on end. 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

35 at least as tall as the general height of said

bristles extending from the heel portion when
This is the replacement $his
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of toothbrushes according to the present invention. As was nentr
earlier, the 15 heel region bristles 24 are characterized from sgm“}ﬁwB“mRﬂlf

| ongi tudi nal | y" al i gned concave groove shape 28 whi ch extends the rmu”f"l”ul I, "
| ength of the heel region bristles. Preferably, this concave shap
a"V', as in Figure 4. However, other shépé% such as "U' (Figure 5) or
stepmrse "W trim of |nd|V|duaI tufts, are al so contenglated by the present
i nvention. 20 profile Vleﬁl&éré iGlatakrends PietirehiTdiE el g7 ef erred
groove-cut 28 uti |éitéﬂd§.ﬁ? £¥ont HHE RHd Geroiofi SoHa 4 ghhRde pristles

ar

30 have been renoved for ity
inear surface which forms an angle relative to

the general plane of the bristles extending from

5 the heel poftion of from 0° to about 45°
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.

10 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

15 from the following description of several
particularly preferred embodiments taken in
conjunction with the accompanying drawings, in
which like reference numerals identify similar
elements and wherein:

20 Figures 1, 2 and 3 are perspective
views of embodiments of a toothbrush of the
present invention.

Figure 4 is an end profile view of the
heel region of a preferred embodiment of the

25 present invention.

Figure 5 is an end profile view of the
heel region of an alternate embodiment of the
present invention.

Figure 6 is a perspective view of a

30 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

35 configuration of Figure 4. The toe tufts have
been removed for clarity.

Figures 8, 9 and 10 are side profile
This is the replacement shg
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Preferably, the groove should be cut at a depth of from about 0.156 cmto
about 0.469 cm (1/16 inches to about 3/16 inches) to formangle B. It is
apparent that the depth and width of the groove 28 is generally uniform

al ong the | ongitudinal |ength 25 of the heel portion 22. Figure 7 is a
perspective view of an alternate groove-cut 828 utilizing the "V'-trim

pattern of Figure 4. The toe bristles 30 have been renoved for clarity. It
I's apparent that theiéewstbfatHewtdblthbirusie Iy P8 iguhes agngt ant al ong

t he | ongi t udi nal

decreases as the

10

15

20

25

30

35

lQggéhBPfrgggegggbeR%[tl%%é%% éggiéﬁtheSEQQM(“h

several alternate means of achieving the bristle
surface pattern required at the bristle tips of
the present invention. .
Figure 11 is a plan view of one
embodiment of this invention illustrating the

cleansing action of the tce bristle surface in

-the interproximal region between the teeth.

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.

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
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
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
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
of two portions. A "toe portion 20 is the
portion of the head located distal to the

handle. In contrast, the "heel" portiomn 22 is X
This is the reptacement st
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30 . groove 28 approaches the handle 12 to forman upward slope relative te -—
the surface of the heel portion of the head 22. Figures 6 and 7 18& Sheet Has Been R

i ntended to depict preferred enbodi nents. O her -7- slopes, s cplac
shal | ow-t o- deep-to-shallow cut, are also contenplated by the Lﬂ mﬂlmml l’ ll
: e .

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

5 produced by the distal ends of these bristles.

The particular topical represent;tion is
achieved by utilizing distinct relative bristle
height patterns in the heel 22 and toe 20
regions. Accordingly, a variéty of tufting

10 patterns, such as those depicted in Figs. 1, 2
and 3 achieve the desired result and are
contemplated by the present invention.

Figures 4, 5, 6 and 7 are end view
depictions of the heel portion 22 of _

15 toothbrushes according to the present invention.
As was mentioned earlier, the heel region
bristles 24 are characterized from a
longitudinally aligned concave groove shape 28.
Preferably, this concave shape 28 forms a ¥"vV",

20 as in Figure 4. However, other shapes, such as
ng" (Figure 5) or a stepwise "V" trim of
individual tufts, are also contemplated by the
present invention. ‘

Figure 6 is a perspective view of a

25 preferred groove-cut 28 utilizing the "Vr-trim
pattern of Figure 4. The toe bristles 30 have
been removed for clarity. Preferably, the
groove éhpuld be cut at a depth of from about
1/16 inches to about 3/16 inches to form angle

30 B. It is apparent that the depth and width of
the groove 28 is generally uniform along the
longitudinal length of the heel portion 22.

Figure 7 is a perspective view of an
alternate groove-cut 28 utilizing the "V"-trim

35 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
This is the replacement st
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present invention. The groove cut 28 in the heel 22 has proved T0o be
particularly suited at cleaning along the gingival nmargin 34 ashis$hed HagBeen Replaced
Figure 12.: Flgures 8, 9 and 10 are side profile views of the to

heads of 5 Fi'gures 1, 2 and 3, respectively. These Figures ar

particularly useful in exenplifying the relgtionship between th es

on the toe portion 30 of the head in relation to the bristles on the heel

portion 24 of the Rigustadd i'fox:f?ytfxg &ahgﬁ%ﬁmollw 3 0gHCefleby the

distal ends of the bristles as IS an I nportant ¢ aracterlstlc of t he

pr esent invention.hﬂﬁ%19ﬂ¥§kﬁpf3%n1tWBesﬂGPtha§541WW§ﬁ#e@ﬁ%reases
as the groove 28 approaches the handle 12 to

form an upward slope relative to the surface of
5 the heel portion of the head 22.
Figures 6 and 7 are intended to depict
preferred embodiments. Other slopes, such as a
shallow-to-deep-to-shallow cut, are also
contemplated by the present invention. The
10 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 Figures 1, 2
15 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.
20 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, 9 and 10, the preferred "angled-toe"
25 effect which is observed along the bristle tips
of the toe vs. the heel is observed. This
interface results in angle 2 which is generally
from about 0° to about 45°, preferably from
about 10° to about 25°. This toe provides
30 deeper bristle-tooth contact along the back of
the tooth and into the interproximal areas 32.
See Fig. 11.
Figures 8, 9 and 10 utilize different
approaches to achieve a similar bristle tip
35 topology. In Figure 8, the toe 20 and heel 22

This ia the replacement sheet
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10 9 and 10, the preferred "angl ed-toe" or wedge-shape effect which is
observed along the bristle tips of the toe vs. the heel is ob#gsRd HaslBHeSReplaced

interface results in angle [err] which is generally from about

about [err], preferably fromabout [err] to about [err]. This i

deeper bristle-tooth contact .al ong the back gf-the tooth and i

I nterproximl areas 32. See Fig. 11. 15 . Figures 8, 9 and 10

utilize differentayuﬁt&mmeSofothehhewaEtéﬁi&ééﬁnbth&tbadél@éﬁﬁ@é@gy I'n

Figure 8, the toe and h n the head reside on t sane

general pl ane. 2§8V?¥F£ Eé@ 7ﬁi%%e£§0°8r§éﬁhl 98
gradually increase in length as they approach .
the distal end 36 of the brush. In Figure 9,

5 the plane of the toe 20 and heel 22 are also
generally the same. However, tlie angle @ on the

bristle tips is produced by inserting the tufts
at an angle into the toe portion of the head.
The angle o can be greater than or less than the

10 angle of the toe tuft holes since the bristle
tips can be trimmed independently. Aand 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

15 of about a. Preferably, the obtuse angle of
bend a should be from about 115° to about 170°,
most preferably from about 155° to about 170°.
These and other techniques can be used to
achieve the surface topology of bristles

20 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 enough to penetrate the

25 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 invention. Nylon and

30 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 12/32 to about 17/32 inches and the height
35 of the heel bristles ranges from about 8/32 to

This is the replacement shgei
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I ncrease 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 sane.
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 trimred i ndependently. 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
angl e of bend 25 a should be from about -[errd] to about [err], nost
preferably fromabout [err] to

about 14/32 inches.

Although particular embodiments of the
present invention have been shown and described,
modifications may be made to the toothbrush

5 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 all
embodiments within the scope of the appended

10 claims.

Sheet Has Been Replaced
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about [err]. These and_other techniques can be used to achieve the surface —~

t opol ogy of bristles according to the present invention. The bri S‘hxlsSl&etG{asBeenRTih

the pre ﬂ“l‘ mmmtunﬂst be stiff enough to penetrate and renov

and deb r proxi mal spaces, é t must be soft 30 e
penetrat € t ffe glnglval nargln and renmove~delris and pl aque without cal
irritation and bl eedi ng. End-rounded bristle_tips are preferred. Any

conventi onal

10

15

20

25

30

35

bristle material may be il (Aol MoSipe pr esent

1. A toothbrush exhibiting superior
interproximal and gingival margin cleaning
comprising:
({a) an elongated handle member;
(b)' a head member connected to one
end of the handle member Eomprised of a "toe"
portion distal to the handle and a "heel”

portion proximal to the handle;

{c) a multiplicity of bristles
extending from the heel portion, the distal ends
of said bristles forming a longitudinally |
aligned concave shape; and

(d) a multiplicity of bristles
extending from the toe portion, wherein said
bristles extending from the toe portion of the
head are at least as tall as the general height
of said bristles extending from the heel portion
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 general plane of the bristles extending from
the heel portion of from 0° to about 45°
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. |
2. A toothbrush according to claim 1,
wherein the concave groove of the heel portion
is provided at a depth of from about 1/16 inches
to about 3/16 inches. .

3. A toothbrush according to claim 2,
wherein the distal ends of the heel portion
bristles form a substantially aligned general

Ll

J

Al
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-8- invention. Nylon and polyester are preferred bristle materials. Nylon
Is the nost preferred. Furthernore, when the nylon bristle materials

descri bed above are utilized the height of the toe bristles i eplaced
0.938 cmto about 1.328 cm (12/32 to about 17/32 inches) and ﬂ“ ,
the heel bristles ranges from about 5 0.625 cmto about 1.0

about 14/32 inches). - 11 -

ny* ghape end profile.
4. A toothbrush according to claim 3,
wherein the heel portion bristles are nylon and
have a maximum height of from about 8/32 inches
5 to about 14/32 inches.
5. A toothbrush accordiné to claim 4,
wherein the toe portion bristles have a maximum
height relative to the general plane of the heel
portion of the head of from about 12/32 inches
10 to about 17/32 inches.
6. | A toothbrush according to claim 5,
wherein the head member provides a generally
planar surface proximal to the bristles.
7. A toothbrush according to claim 6,
15 wherein the toe portion bristles are
perpendicular to plane of the head member.
8. A toothbrush according to claim 7,
wherein said bristles extending from the toe
portion of the head are taller than the general
20 height of said bristles extending from the heel
portion 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
25 relative to the general plane of the bristles
extending from the heel portion of from about
10° to about 25° 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
30 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,

35 wherein the toe portion bristles are positioned

U
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Al t hough particul ar enbodi nents of the present invention have been shown
and described, nodifications may be made to the t oot hbrusshestiihd Bt Replaced

departing fromthe teachings of the present invention. heel
groove could extend up into the toe region. Accordingly,

I nvention conprises 10 all enbodinments within the scop
- 12

cl ai ns.

1¢

15

20

25

30

35

ded

at an obtuse angle relative to the plane of the
head member.

11. A toothbrush according to claim 10,
Qherein said bristles extending from the toe
portion of the head are taller than the general
height of said bristles extending from the heel
portion 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 anglé
relative to the general plane of the bristles
extending-from the heel portion of from about
15° to about 25° 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 of the head is affixed
to the heel portion to form an obtuse angle of
from about 115° to about 170° relative to the
bristle face on the heel portion of the head
member.

14. A toothbrush according to claim 13,
wherein said bristles extending from the toe
portion of the head are taller than the general
height of said bristles extending from the heel
portion 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 general plane of the bristles
extending from the heel portion of from about

W
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CLAI MS1.

A toot hbrush exhi biting superior interproximl and

gi hgi val margi'n cl eaning conpri'sing: (a) an elongated handl e nenber (12);
(b) a head nenber (14) connected to one end of the handl e nenber (12).
conprised of a "toe" portion (20) distal to the handle and a "heel " ortlon
(22) proxinal to the handl e and adjacent said toe portion: This

t Has Been Replaced
it BT o o T e e el s ST NN

10
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10° to about 25° 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 of the head is affixed
to the heel portion to form an obtuse angle of
from about 155° to about 170° relative to the
bristle face on the heel portion of the head
member.

1s. A toothbrush according to claim 15,
wherein the distal ends of the bristles are

rounded.

oame: 24 OCT 9%
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(22), the distal ends of said bristles formng a |longitudinally aligned
concave shape; and (d) a nultiplicity of bristles (30) extending.fromthe .
toe portion (20); characterized in that the longitudinally ali ned concave
shape is a grove (28) which extends the entire length of the h“m
(22), and the distal ends of the bristles of the heel portlo

said toe portion (20) forma generally | i neartbrofil e when v

side, and in that the side profile view of the distal ends of all of the
bristles extending fromthe toe portion {RQOEHBRUSHerally |inear

ABSTRACT
The present invention relates to a

toothbrush which exhibits superior interproximal
5 and gingival margin cleaning. The toothbrush
includes an elongated handle member connected to
a toothbrush 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
10 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
15 shape when viewed on end. 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 general height of said
20 bristles extending from the heel portion 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'ﬁhich forms an angle relative to
25 the general plane of the bristles extending from
the heel portion of from 0° to about 45°
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

30 portion.

FIGURE 1
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surface which fornms an obtuse angle relative to said generally |inear

profi’le of the distal ends-of the bristles extendi-ng fromthe heel .portion
proxinmal 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

t oot hbrush according to claiml, wherein the concave groove (28) of the

heel portion (22) is provided at a depth of from about 0.156 cmto about

0.469 em (1/16 inches to about 3/16 inches).
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3. . A toot hbrush according to claim2, wherein the distal ends of
the heel portion bristles’(24) forma substantially aligned general "V

shape end- profile. 4.

A toot hbrush according to claim3, wherein

the heel portion bristles (24) are nylon and have a nmaxi mum hei ght of from
about 0.625 cmto about 1.094 cm (8/32 inghes to about 14/32 inches). 5.
A toot hbrush according to claim4, wherein the toe portion bristles
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(30) are perpendicstar to plane of the head nmenber (14). 8. . A
ush-—gtcording to claim7, wherein said bristles (30) extending from
the=Toe portion (20) of the head (14) are taller than the height of said
bristles (24) extending fromthe heel portion (22) when viewed fromthe
si de and wherei i the side profile view of the distal ends of the bristles
extending fromthe toe portion foggma generally linear surface which forns
an angle relative to the plane of the bristles extending fromthe heel
portion of fromabout [err] to about [err] declining fromthe edge of the
toe portion distal to the heel portion to the edge of




the toe
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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 .

@ a mﬁltiplicity of bristles (30) extending from the toe portion
(20); characterized in that the longitudinally aligned concave shape is a groove (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 cm (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

LT



and wherein the side profile view of the distal ends of the bristle§ g uj 1938
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an angle relative tml €E the bristles extending fromthe hee?

portlon of from abo

I out [err] declining fro '
toe portion distal to't ee portlontothe edge of the T m&]
is proxinmal to the heel portlon 11 A toot hbrush accorRﬁPh&CEQ) |
claim 11, wherein the distal ends of the bristles are round&d.

A toot hbrush addB} BaVe mexnumheizht wplativg 10 the @eneral plang phibe hze) p‘eﬁwn 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 sutface which forms an angle relative to the
plane of the bristles extending from the heel portion of from about 10° to about 25°
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 15° to about 25°
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 115° to about 170° relative to the profile of the distal ends of the bristles on
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A toot hbrush according to claim 13, wherein said bristles
fromthe toe portion (20) of the head (14) are taller than
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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 10° to about 25°
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 155° to about 170° relative to the profile of the distal ends of the bristles on

the heel portion of the head member.
16.

bristles are rounded.
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A toothbrush according to claim 15, wherein the distal ends of the



said bristles (24) extending fromthe heel portion (22) when viewed from
the side and wherein the side profile view of the distal ends N e
bristles extending fromthe toe portion forms a generally Ilnggéz$§?Q%ﬁ;SHE 3
which forms an angle relative to the plane of the bristles exte s
the heel portion of fromabout [err] to about [err] declining fron1the edge
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The present invention relates to a
toothbrush which exhibits superior interproximal
and gingival margin cleaning. The toothbrush
includes an elongated handle member connected to
a toothbrush 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

L 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. Likewise, a
multiplicity of bristles =xtend 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 general height of said
bristles extending from the heel portion when
viewed from the side and wherein the side
profile view of the distal ends of the bristles

(N extending from the toe portion form a generally
linear surface.which forms an angle relative to
the general plane of the bristles extending from
the heel portion of from 0° to about 45°
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.

FIGURE 1
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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 paix‘ticularly suited to cleaning the ginéival margin
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
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.
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
improved interproximal and gingival margin cleaning.

Furthermore, wothbrﬁshes 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
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
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
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the heel portion of the head nenber. 14. A toothbrush according to
cl-ai,m 13, wherein said bristles (30).extending fromthe toe portion (20) of
the head (14) are taller than the height of said bristles (24) extending
fromthe heel portion (22) when viewed fromthe side and wherein the side
profile view of the distal ends of the bri8tles extending fromthe toe

Phe. pl ane of  IETGRRSE Mt SORCRVRIPAG v1sPb Asothe LSBT dh BiRAIot PROMeRbou:
Lerr] Lo : DO Uk piof gﬁ&g%eglfﬁés%& 88 508G al b8 tHeOSpRRy! Aralietishbs t O
identified hereinafter as important in simultaneously improved interproximal and
gingival margin cleaning. ' o
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 handie.
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
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the toe portion which is proximal to the heel portion. 15. A

t oot hbrush according to claim 14, whetein, the toe portion (20) of the head
(13) - is affixed to the heel portion (22) to forman 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 hehd nenber. 16. A

t oot hbrush according to claim15, wherein the distal ends of the bristles
are rounded. 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 altemate
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
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- 13 - [err] to about [err] declining fromthe edge of the toe portion
distal to the heel portion to the edge of .the toe portion which is proximnal
to the heel portion. 5 15. A toot hbrush according to claim 14,

-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 utilizi‘ng 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 resulﬁﬁg 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 éhe 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 "V" 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
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wherein the toe portion of the head is affixed to the heel portion to form
an-obtuse angle of fromabout [err] to abquf [err] relative to the bristle
face on the heel portion of the head 10 nenber. 16. A toot hbrush

according to claim 15, wherein the distal ends of the bristles are rounded.

- -~

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. N
Figures 8, 9 and 10 are side profile views of the todthiﬁ;ﬁsh 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 o
which is generally from about 0° to about 45°, preferably from about 10° to about
25°. 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 &

20  on the bristle tips is produced by inserting the tufts at an angle into the toe portion
of the head. The angle & can be greatef 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 fo an angle of about a. Preferably, the obtuse angle of bend

25 a should be from about 115° to about 170°, most preferably from about 155° to
about 170°. 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 plagque without
causing irritation and bleeding. End-rounded bristle tips are preferred.

Any conventional bristle material may be utilized in the present

This is 'the replacement sheet

Date: ? 3 Jus 1998



10

-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
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

all embodiments within the scope of the appended claims.
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CLAIMS

L. A toothbrush exhibiting superior interproximal and gingival margin
cleaning comprising:

(2) 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 adiacent safd 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 longjtudinally aligned concave shape is a groove (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 orofile 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
_tallst 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 rm (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 brist.cs

(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

This is the reolacament sheet

A

Date: 2 3 JUN 1988



- 10 -

(30) have a maximuttt lieight relative to the general plane of the heel portion of the
head of from about 0.938 c¢m 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 10° to about 25°
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 abou't 15° to about 25°
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 115° to about 170° relative to the profile of the distal ends of the bristles on
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the heel portion of the héad 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 10° to about 25°
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 155° to about 170° 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.
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TOCTHBRUSH
ABSTRACT
The present invention relates to a
toothbrush which exhibits superior interproximal
and gingival margin cleaning. The toothbrush
includes an elongated handle member connected to
a toothbrush 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 eand. Likewise, a
multiplicity of bristles axtend from tie toe
region of the head, wherein said bristles
extending from the toe portion of the head are
at least as tall as the general height of said
bristles extending from the heel portion when
viewed from the side and wherein the side
profile view of the distal ends of the bristles
extending from the tée-po:tion form a generally
linear surface which forms an angle relative to
the general plane of the bristles extending from
the heel portion of from 0° to about 45°
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.

FIGURE 1
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