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Description 

[0001] The invention relates generally to the field of 
oral care, and in particular to toothbrushes. 
[0002] Tooth brushing and flossing are fundamental 
steps in achieving good oral hygiene. The practice of 
flossing, unfortunately, has not met with widespread ac-
ceptance among the general populace even though it is 
acknowledged by the general populace that flossing is 
something that should be completed as part of good oral 
hygiene. Furthermore, even people who floss oftentimes 
do not perform adequate flossing in hard to reach areas 
of the mouth. 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, interprox-
imal areas, lingual surfaces and other hardto reach areas 
of the mouth. 
[0003] One reason that such toothbrushes do not ad-
equately clean the interproximal region is that the tufts 
are not angled in a direction to optimize interproximal and 
subgingival penetration. As such, these tufts cannot ex-
tend far enough into the interproximal region. Another 
reason for poor interproximal penetration/cleaning is that 
the bristle/tuft density is too high: having a large number 
of bristles/tufts provides good surface cleaning but hin-
ders the bristles from penetrating between teeth. 
[0004] Some brushes have tufts of bristles which have 
angled tufts which either appear to cross when viewed 
head-on (see for example U.S. Patent No. 4,706,322 (the 
'322 patent) or from the side (see for example U.S. Patent 
No. 3,085,273 (the '273 patent), to provide better inter-
proximal penetration. The crossing tufts of the '322 patent 
will more effectively penetrate between teeth when the 
brush is being moved up and down rather than back and 
forth. Likewise, the crossing tufts of the '273 patent will 
more effectively penetrate between teeth when the brush 
is being moved back and forth rather than up and down. 
[0005] Some current toothbrush designs involve fila-
ment tufts angled away from the center line/long axis of 
the brush head (Figure 7) and some current toothbrush 
designs involve tuftfilaments angled along the center line 
of the brush (Figure 8). When these toothbrushes are 
placed on or against the teeth, the filaments bend and 
are deflected away from the gumline area. 
[0006] U.S. 4,570,282 discloses a toothbrush having 
bristle elements arranged in two banks. The free ends of 
the bristle elements in the first bank extend convergingly 
with the free ends of the bristle elements in the second 
bank to provide a V-shaped tooth receiving channel hav-
ing an acute included angle of from about 10 to 55 de-
grees. The bristle elements in the bankswhich are closest 
together extend into contact with one another at the bris-
tle tips to define a doublet of mutually supported bristle 
elements. A toothbrush according to the preamble of 
claim 1 is known from FR 2548528 A1. 
[0007] The present invention is directedto overcoming 
one or more of the problems set forth above. The present 

invention is provided according to the features of claim 
1. Briefly summarized, according to one aspect of the 
present invention, a toothbrush includes a head having 
bristle tufts implanted therein. At least two of the tufts 

5 cross so as to permit at least some the bristles to inter-
mingle. One of the two tufts is located adjacent a long 
side of the head. 
[0008] The toothbrush comprises a head having at 
least 2 bristle tufts which have a compound crossing an-

10 gle such that one of the tufts eclipses at least a portion 
of the bristles of the other tuft when (a) viewed from a 
side of the toothbrush, and (b) viewed from an end of the 
toothbrush. 
[0009] Such a compound crossing angle allows the 

15 tUftS to more effectively penetrate in between teeth both 
when the brush is being moved up and down, and, back 
and forth. 
[0010] The toothbrush having a head with at least 2 
bristle tufts. The head has two portions which define an 

20 opening in an interior portion of the head such that water 
can flow through this opening. 
[0011] Allowing water to flow through an opening in a 
central portion of the head facilitates removal of excess 
toothpaste and other debris, thus enhancing the cleanli-

25 ness of the brush over time. 
[0012] At least two of the tufts cross so as to permit at 
least some of the bristles to intermingle. At least some 
of the intermingled bristles from one of the two tufts ex-
tends past the other tuft. 

30 [0013] These and other aspects, objects, features and 
advantages of the present invention will be more clearly 
understood and appreciated from a review of the follow-
ing detailed description of the preferred embodiments 
and appended claims, and by reference to the accom-

35 panying drawings. 

FIG. 1 is a perspective view of a split head brush of 
the present invention; 
FIG. 2 is a bottom view of the brush of FIG. 1; 

40 FIG. 3 is a side view of the brush of FIG. 1; 
FIG. 4 is a top plan view of the brush of FIG. 1; 
FIG. 5 is an enlarged view of the crossing tufts of the 
present invention depicting the intermingled bristles; 
FIG. 6 is an end view of the brush of FIG. 1; 

45 FIG. 7 is a perspective view of a prior art brush with 
tufts angled away from the centerline of the brush 
(Colgate Total); and 
FIG. 8 is a perspective view of a prior art brush with 
tufts angled along the centerline of the brush (Oral-

50 B CrossAction). 

[0014] As used herein the term "intermingled tufts" 
means two tufts which cross so as to force at least some 
of the individual filaments from each tuft bundle to mingle 

55 with the filaments of the other. 
[0015] As used herein the term "compound crossing 
angle" relates to toothbrush filament tufts which are po-
sitioned on a toothbrush head at oblique angles such that 

2 
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the tufts appearto cross (one tuft eclipses the other) when 
viewed from a side of the toothbrush and when viewed 
from an end of the toothbrush. 
[0016] Referring to Figure 1, toothbrushes of the 
present invention are comprised of a handle 20 (shown 
partially in the figures) connected to a relatively planer 
head region 1. Head 1 has a maximum preferable width 
of about 0.45"-1.00", preferably 0.50"-0.80", and most 
preferably 0.51"-0.72". The head is comprised of two re-
gions: a first region 2 and a second region 3. 1n a preferred 
embodiment of the present invention, the tufts are affixed 
to the first and second region as follows: The first region 
2 is comprised of an outer row of tufts 4a-f which are 
inclined longitudinally toward the distal end of the head 
10. The region is further comprised of two inner row of 
tufts 6 which are angled longitudinally toward the proxi-
mal end of the head 11. This results in afirst region which 
appears to have tufts which cross when viewed from the 
side (see FIG. 3). 
[0017] Next, the second region 3 is comprised of outer 
tufts 5 which are angled longitudinally toward the distal 
end of the head 10 and inner tufts 7 which are angled 
longitudinally towards the proximal end of the head 11. 
As such, tufts 6 and 7 of the inner rows alternate with 
each other along the length of the head. The result is a 
second region 3 which appears to have crossing tufts 
when viewed from the side. The free ends of tufts 4a-f 
are spaced from the free ends of tufts 5 by about 0" 
(touching)-0.60", preferably 0.05"-0.52", and most pref-
erably 0.10"-0.42". The length of the tufts is about 0.26"-
0.75", preferably 0.325"-0.60", and most preferably 
0.35"-0.50". The angle A of the tufts along the length of 
the head (see Figure 3) is about 0-30 degrees, preferably 
5-25 degrees, and most preferably 10-25 degrees. 
[0018] As shown in Figure 6, the two regions of the 
head 2 and 3 are angled transversely (i.e. tilt inwardly). 
As a result, the top surfaces of head portions 2 and 3 
from which tufts project tilt inwardly such that the tufts tilt 
inwardly. Tufts which appear to cross from two directions 
can be on the same head region or on different head 
regions. The angle B between the regions is about 
140-178 degrees, preferably 150-175 degrees, and most 
preferably 150-165 degrees. In this embodiment, the tufts 
appear perpendicular to their respective head region 
when viewed end on. A maximum depth C from the top 
of the "V" to the bottom of the "V" is about 0.03"-0.30", 
preferably 0.075"-0.25", and most preferably 0.10"-
0.225". 
[0019] Alternatively, head 1 can have a flat upper sur-
face, and the tufts themselves can be tilted inward to give 
the same appearance (not shown in figures). In this em-
bodiment, the tufts would not be perpendicular to the top 
surface of the head. Either embodiment results in tuft 
bundles which intermingle (see Figures 4 and 5 also). 
[0020] Bottom plan view Figure 2 outlines a preferred 
configuration where the first region 2 and second region 
3 form a complimentary relationship as defined by the 
corrugated space between the regions. Each region has 

alternating projections and spaces (recesses), the pro-
jections of one region engaging at least partially into the 
spaces of the other region. Regions (portions) 2 and 3 
are movable independently of each other. An opening 8 

5 is created between regions 2 and 3 in an interior portion 
of the head, and allows waterto flow through the opening, 
thus facilitating rinsing of excess toothpaste, saliva and 
debris from the head. The area of opening 8 at a top 
surface of the head (see figure 4) is preferably between 

10 about 2% to about 20% of the total area (including the 
area of opening 8) of the top surface of the head, more 
preferably between about 4% to about 18%, even more 
preferably between about 6% to about 16%, and most 
preferably between about 8% to about 14%. Each pro-

15 jection preferably has one or more tufts and is surrounded 
on three sides by the other head portion. 
[0021] As a further alternative, the central opening in 
the head is provided, but the two head portions are con-
nected at the end of the head furthest from the handle. 

20 As such, relative movement of the head portions will be 
minimized. 
[0022] With reference to Figures 3 and 4, a cumulative 
cross-sectional area of each of the bristles on the head 
defines a first area. An imaginary perimeter 22 is shown. 

25 Perimeter 22 lies in a plane. This plane intersects all of 
the bristles except the shortest bristle and is tangent to 
or intersects at least a portion the free end of the shortest 
bristle. Perimeter 22 connects an outersurface of all outer 
tufts. The area within the perimeter defines a second ar-

30 ea. The ratio of the first area to the second area is pref-
erably between about 5% to about 20%. The ratio is more 
preferably between about 6% to about 18%, even more 
preferably between about 7% to about 16%, even more 
preferably between about 8% to about 14%, and most 

35 preferably between about 9% to about 12%. This ratio 
defines a bristle density for the brush. 
[0023] The tuft bundles 4, 5, 6 and 7 preferably have 
rectangular shaped cross-sections having a 1:2 to 1:6 
length to width aspect ratio. More preferably, this aspect 

40 ration is from about 1:3 to 1:4. The inventors also con-
template the use of round, rectangular, square or any 
other shaped tuft bundles known to those skilled in the 
art. In the most preferred embodiment, the free ends of 
the individuel filaments 20 are rounded into a dome-like 

45 shape. These are commonly referred to as end-rounded 
bristles. 
[0024] Figure 5 is an enlarged perspective view of two 
tufts which demonstrate the intermingled nature of these 
tufts. Region 30 is the region where the bristles are al-

50 lowed to at least partially intermingle. This region could 
be done merely at the tips of the bristles (ie. inverted "y", 
not shown) or, as shown, forming a true crossing (i.e. "x") 
pattern (see Fig. 3). Alternatively, region 30 could take 
on the appearance of an inverted "y" with bristles from a 

55 first tuft extending past a second tuft, but the bristles of 
the second tuft not extending past the first tuft (not 
shown). As shown in Figure 4, one of the two tufts 4b 
which intermingle is located adjacent a long side of head 

3 
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1 
[0025] The overlapping intermingled compound cross-
ing angle pattern of the present invention promotes better 
interproximal and subgingival penetration. The tufts of 
the present invention are able to penetrate between the 
teeth, and to penetrate under the sulcus, both proximally 
and along the buccal gingival margin. In addition, it has 
been observed that the "3-dimensional" angling of tufts 
resulted in multiple tufts penetrating from different angles 
simultaneously. 
[0026] The brush head is fabricated from two parts re-
lating to the first region 2 and the second region 3, which 
each have bristles angled in a pattern compound cross-
ing angle. The two sides consist of intermingled overlap-
ping tufts (see Figure 5) which allow the two sides to be 
angled to corne together in a unique V-shaped configu-
ration (see Figure 6). The angled tufts allowfor a spacing 
and relative tuft angle/height configuration which is not 
manufacturable using current technology. The ability to 
have multiple tufts corne together at an inward angle, 
with appropriate spacing, allows multiple tufts to engage 
interproximally and sub-gingivally simultaneously. An-
other added benefit of the split handle design is rinsability. 
[0027] It may be possible to achieve similar results by 
manufacturing a first region and a second region on a 
brush head and subsequently bending the two regions 
relative to each other. It is thus possible to create a sim-
ilarly acting tufting pattern on a single head with a bent 
head design, and possibly through the use of staple tuft-
ing technology. Additionally, the toothbrush can be made 
with a replaceable head feature. 
[0028] A preferred manufacturing technique to pro-
duce the brushes of the present invention is to individually 
mold right and left sides, of the brush, capturing the tufts 
of bristles in the head during molding (a hot tufting proc-
ess). These two sides are then placed relative to each 
other and secured together by melting or gluing. 

Claims 

1. A toothbrush including a head (10) having tufts of 
bristles implanted therein, the head including two 
portions (23) which are movable independently of 
each other, characterized in that at least two tufts 
cross and at least some of the bristles in these two 
tufts intermingle, and in that one of the two tufts 
being located adjacent a long side of the head. 

2. Atoothbrush accordingtoclaim 1, characterized in 
that one (4a-4h) of the two tufts is located on one 
(2) of the two head portions, and the other of the two 
tufts (5) is located on the other (3) of the two head 
portions. 

3. Atoothbrush accordingtoclaim 1, characterized in 
that both of the two tufts are located on the same 
head portion. 

4. Atoothbrush accordingtoclaim 1, characterized in 
that the two portions of the head define an opening 
(8) in a central portion of the head such that water 
can flow through this opening. 

5 

5. Atoothbrush accordingtoclaim 1, characterized in 
that a top surface of one of the head portions from 
which tufts project tilt inwardly such that the tufts tilt 
inwardly. 

10 

6. Atoothbrush according to claim 5, characterized in 
that a top surface of the other of the head portions 
from which tufts project is tilted inwardly such that 
its tufts tilt inwardly, 

15 

7. Atoothbrush accordingtoclaim 1, characterized in 
that each head portion includes alternating projec-
tions and recesses, the projections of each head por-
tion fitting at least partially into the recesses of the 

20 other head portion. 

8. Atoothbrush accordingtoclaim 1, characterized in 
thatthe at leasttwo tufts of bristles have a compound 
crossing angle such that one of the tufts eclipses at 

25 least a portion of the bristles of the other tuft when 
(a) viewed from a side of the toothbrush, and (b) 
viewed from an end of the toothbrush. 

9. Atoothbrush accordingtoclaim 1, characterized in 
30 that at least some of the intermingled bristles from 

one of the two tufts extends past the other tuft. 

10. Atoothbrush according to claim 9, characterized in 
that at least some of the intermingled bristles from 

35 each of the two tufts extends respectively past the 
other of the two tufts. 

Patentansprüche 
40 

1. Zahnbürste, die einen Kopf (10) mit Büscheln von 
Borsten, die darin eingesetzt sind, einschlief3t, wobei 
der Kopf zwei Abschnitte (23) einschlief3t, die unab-
hàngig voneinander beweglich sind, dadurch ge-

45 kennzeichnet, dass sich mindestens zwei Büschel 
kreuzen und sich mindestens einige der Borsten in 
diesen zwei Büscheln vermengen, und darin, dass 
eines der zwei Büschel an eine lange Seite des Kop-
fes angrenzend angeordnet ist. 

50 

2. Zahnbürste nach Anspruch 1, dadurch gekenn-
zeichnet, dass eines (4a-4h) der zwei Büschel auf 
einem (2) der zwei Kopfabschnitte angeordnet ist 
und das andere der zwei Büschel (5) auf dem ande-

55 ren (3) der zwei Kopfabschnitte angeordnet ist. 

3. Zahnbürste nach Anspruch 1, dadurch gekenn-
zeichnet, dass beide der zwei Büschel auf demsel-

4 



7 EP 1 284 621 131 8 

ben Kopfabschnitt angeordnet sind. 

4. Zahnbürste nach Anspruch 1, dadurch gekenn-
zeichnet, dass die zwei Abschnitte des Kopfes eine 
Offnung (8) in einem Mittelabschnitt des Kopfes de-
finieren, so dass Wasser durch diese Offnung flief3en 
kann. 

5. Zahnbürste nach Anspruch 1, dadurch gekenn-
zeichnet, dass eine obere Oberflâche eines der 
Kopfabschnitte, aus dem Büschel hervorstehen, 
nach innen geneigt ist, so dasssich die Büschel nach 
innen neigen. 

6. Zahnbürste nach Anspruch 5, dadurch gekenn-
zeichnet, dass eine obere Oberflàche des anderen 
der Kopfabschnitte, aus dem Büschel hervorstehen, 
nach innen geneigt ist; so dasssich die Büschel nach 
innen neigen. 

7. Zahnbürste nach Anspruch 1, dadurch gekenn-
zeichnet, dass jeder Kopfabschnitt alternierende 
Vorsprünge und Aussparungen aufweist, wobei die 
Vorsprünge jedes Kopfabschnitts mindestens teil-
weise in die Aussparungen des anderen Kopfab-
schnitts passen. 

8. Zahnbürste nach Anspruch 1, dadurch gekenn-
zeichnet, dass die mindestens zwei Büschel von 
Borsten einen solchen zusammengesetzten Kreu-
zungswinkel aufweisen, dass eines der Büschel min-
destens einen Abschnitt der Borsten des anderen 
Büschels verdeckt, wenn (a) von einer Seite der 
Zahnbürste und (b) von einem Ende der Zahnbürste 
betrachtet wird. 

9. Zahnbürste nach Anspruch 1, dadurch gekenn-
zeichnet, dass sich mindestens einige der ver-
mischten Borsten von einem der zwei Büschel über 
das andere Büschel hinaus erstrecken. 

10. Zahnbürste nach Anspruch 9, dadurch gekenn-
zeichnet, dass sich mindestens einige der ver-
mischten Borsten von jedem der zwei Büschel je-
weils über das andere Büschel der zwei hinaus er-
strecken. 

Revendications 

1. Brosse à dents comprenant une tête (10) ayant des 
touffes de poils implantées dedans, la tête incluant 
deux parties (23) qui sont déplaçables indépendam-
ment l'une de l'autre, caractérisée en ce que au 
moins deux touffes se croisent et au moins certains 
des poils dans ces deux touffes s'entremêlent et, en 
ce que l'une des deux touffes est située adjacente 
à un bord long de la tête. 

2. Brosse à dents selon la revendication 1, caractéri-
sée en ce qu'une (4a-4h) des deuxtouffes est située 
sur une (2) des deux parties de tête, et l'autre des 
deux touffes (5) est située sur l'autre (3) des deux 

5 parties de tête. 

3. Brosse à dents selon la revendication 1, caractéri-
sée en ce que l'une et l'autre des deux touffes sont 
situées sur la même partie de tête. 

10 

4. Brosse à dents selon la revendication 1, caractéri-
sée en ce que les deux parties de la tête définissent 
une ouverture (8) dans une partie centrale de la tête 
de telle sorte que l'eau puisse s'écouler à travers 

15 cette ouverture. 

5. Brosse à dents selon la revendication 1, caractéri-
sée en ce qu'une surface supérieure d'une des par-
ties de tête desquelles les touffes font saillie s'incline 

20 vers l'intérieur de telle sorte que les touffes s'incli-
nent vers l'intérieur. 

6. Brosse à dents selon la revendication 5, caractéri-
sée en ce qu'une surface supérieure de l'autre des 

25 parties de tête desquelles les touffes font saillie est 
inclinée vers l'intérieur de telle sorte que ses touffes 
s'inclinent vers l'intérieur. 

7. Brosse à dents selon la revendication 1, caractéri-
30 sée en ce que chaque partie de tête inclut des 

saillies et cavités alternées, les saillies de chaque 
partie de tête s'ajustant au moins partiellement dans 
les cavités de l'autre partie de tête. 

35 8. Brosse à dents selon la revendication 1, caractéri-
sée en ce que les au moins deux touffes de poils 
ont un angle de croisement composé de telle sorte 
qu'une des touffes éclipse au moins une partie des 
poils de l'autre touffe lorsque (a) on observe depuis 

40 un côté de la brosse à dents, et (b) on observe depuis 
une extrémité de la brosse à dents. 

9. Brosse à dents selon la revendication 1, caractéri-
sée en ce qu'au moins certains des poils entremêlés 

45 provenant d'une des deux touffes s'étendent au-delà 
de l'autre touffe. 

10. Brosse à dents selon la revendication 9, caractéri-
sée en ce qu'au moins certains des poils entremêlés 

50 provenant de chacune des deux touffes s'étendent 
respectivement au-delà de l'autre des deux touffes. 

55 
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