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(57) ABSTRACT 

A brush head for a toothbrush with hunches of bristles 
inserted therein, wherein at least one of these bunches of 
bristles protrudes out of the bristle surface in a perpendicular 
fashion and at least one of these bunches is inclined, and is 
characterized in that the inclined bunches of bristles comprise 
cylindrical bristles, and in that at least some of the bunches 
which protrude in a perpendicular fashion comprise pointed 
bristles. 
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TOOTHBRUSH WITH INCLINED BRSTLES 
AND POINTED BRSTLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. Pat. No. 
12/438,865, filed Dec. 7, 2009, now allowed, which is a U.S. 
National Stage Entry under 35 U.S.C. S371 of International 
PCT Application No. PCT/CH07/00405, filed Aug. 17, 2007, 
which claims the priority benefit of Swiss Patent Application 
No. CH 136406, filed Aug. 25, 2006, The entirety of each of 
the foregoing applications is incorporated herein by refer 
CCC. 

BACKGROUND 

0002 The present invention concerns brush heads for 
toothbrushes in which some of the tufts are slanted and some 
of the tufts are upright. 
0003 Toothbrushes with a mixed studding, of tufts rising 
upright from the bristle carrier, on the one hand, and Slanted 
X-wise crossing tufts, on the other hand, with all bristles being 
cylindrical, are known from EP-A-0885 573. The applicant 
of the present application has been marketing in Europe three 
tooth brushes of this type, under the names Elmex Inter X, 
Elmex Inter X sensitive and Elmex Inter Xjunior. These tooth 
brushes are distinguished from a brush with exclusively ver 
tically upright or exclusively X-wise crossing tufts by a good 
cleaning performance for both the tooth surfaces and the 
spaces between the teeth. 
0004 Recently, tooth brushes with so-called “pointed 

bristles have also become known, say, from EP-A-0596 633, 
wherein only pointed bristles are present in upright standing 
tufts. Pointed bristles are more flexible than traditional 
bristles and therefore allow for a more gentle cleaning of the 
tooth surfaces with less risk of injury. 

SUMMARY 

0005. The problem of the present invention was a further 
improvement of the brush heads for toothbrushes. 
0006. This problem is solved in a brush head for a tooth 
brush that has a handle part, a head part, and a bristle Surface 
with tufts of bristles set therein, wherein at least one of these 
bristle tufts is vertical on the bristle surface and at least one of 
these tufts is slanted, characterized in that the slanted bristle 
tufts consist of cylindrical bristles and at least some of the 
upright tufts consist of pointed bristles. 
0007 Preferred embodiments will be found in the sub 
claims. 

0008 Surprisingly, it has been found that such brush heads 
enhance the mesial/distal cleaning performance on the tooth 
Surfaces and at the same time a more gentle cleaning of the 
tooth Surfaces is possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 shows how certain quantities used in the 
context of the present invention in regard to the slanted and 
pointed bristle tufts are to be understood. 
0010 FIG. 2 shows a preferred embodiment of the brush 
head of the invention. 
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(0011 FIG. 3 shows a preferred embodiment of the 
arrangement of tuft holes on the bristle carrier, which is 
especially suitable for the brush head per FIG. 2. 
0012 FIG. 4 shows the measured values of the mesial/ 
distal cleaning performance achieved with the brush heads of 
the invention. 
0013 The brush heads of the invention, besides having at 
least one vertically upright tuft of pointed bristles, also have 
one or more slanted tufts. 

DETAILED DESCRIPTION 

0014. The term “slanted” means in the context of the 
present application that a Slanted tuft is tilted at an acute angle 
to an imaginary line running vertical to the brush Surface, and 
this imaginary line passes through the midpoint of the hole in 
the bristle carrier belonging to that tuft. This acute angle can 
be around 1 to around 45°, preferably around 1 to around 
10°, more preferably around 7 to around 9° and most prefer 
ably around 8°. Thus, a slanted tuft can be slanted forward, 
backward, or to one side by the aforesaid acute angle. In 
particular, in one embodiment of the invention, it can be 
preferable for those tufts situated at the edge of the bristle 
carrier to be standing up from the bristle carrier by the afore 
said acute angle and Slanting outward, which enables a better 
cleaning of the gums. 
(0015 Preferably, however, “slanted” means that the tuft in 
question is slanting forward or backward, or preferably that 
all slanted tufts are slanting either forward or backward. The 
term 'slanting backward” means in the context of the present 
application that a backward slanting tuft is tilted toward the 
handle pan by the acute angle, looking in the lengthwise 
direction of the bristle carrier, and the term “slanting forward' 
means in the context of the present application that a forward 
slanting tuft is tilted away from the handle part by the acute 
angle, looking in the lengthwise direction of the bristle car 
1. 

0016. The brush head of the invention has a surface which 
can be planar or arched, and that has holes designed to receive 
the tufts. The tufts of bristles in the finished brush head 
protrude from this surface. This surface is known as the 
“bristle Surface'. 
0017. The tufts projecting vertically from the bristle sur 
face consist at least in part of pointed bristles. By “at least in 
part in the context of the application is meant that preferably 
at least 50% and more preferably at least 80% of the bristle 
ends are pointed. Especially preferably, all bristles in the 
Vertically upright tufts are pointed. 
(0018 Preferably, the tufts of the invented brush head have 
a circular cross section; also preferably, they all have the same 
diameter of the circular cross sectional Surface. 
(0019. The term “pointed bristle” is the technical term for a 
bristle whose one end or whose both ends have been reduced 
in thickness by means of chemical etching (e.g., with Sulfuric 
acid or with sodium hydroxide) or by means of mechanical 
sharpening so that the bristle is given a somewhat conical 
profile, tapering toward its end. If both ends of the bristle are 
so treated, one speaks of a “two-ended pointed bristle', oth 
erwise a “one-ended pointed bristle'. Details on the method 
of production of pointed bristles are described in various 
patent publications; for example, refer to EP-A-1 234 525, 
Korean patent No. 130932 and US-A-2004/0070258. For the 
present invention, suitable pointed bristles are also available 
on the market, say, from the manufacturers Sogo, Hylon, Best 
Whasung, Cheil Jedang, Lion and Wessen. 
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0020 Preferably, the pointed ends of the bristles are taper- 5. In these tables, the mean diameters of the bristles are shown 
ing toward their pointed end, about central axis of a Solid of as a function of the distance from the pointed end. The “diam 
revolution with rotational symmetry to the bristle. In this eter range' indicated in these tables is a typical standard 
case, the pointed bristles especially preferably have a profile deviation of the diameter determined from several bristle 
(i.e., a diameter of the solid of revolution as a function of the samples; this standard deviation can also be used as a feature 
distance from the pointed end) that corresponds roughly to characterizing the limits of the range of the diameter of these 
the numerical values from one of the following TABLES 1 to five profiles especially preferred according to the invention. 

TABLE 1. 

Distance from pointed end (mm) 

O 1 2 3 4 5 6 7 8 9 10 11 12 

Diameter (mm) 0.109 0.066 0.107 0.147 0.172 0.183 0.190 O.195 0.197 0.199 0.201 0.203 0.202 
Diameter range 0.005 0.006 0.012 0.019 0.02 1 0.020 0.019 0.014 0.014 0.014 0.012 0.011 0.010 
(+/- mm) 

TABLE 2 

Distance from pointed end (mm) 

O 1 2 3 4 5 6 7 8 9 10 11 12 

Diameter (mm) 0.017 0.086 0.140 0.172 0.185 0.192 0.198 0.201 0.204 0.205 0.205 0.208 0.209 
Diameter range 0.005 0.012 0.018 0.02 1 0.018 0.015 0.013 0.010 0.009 0.008 0.008 0.007 0.006 
(+/- mm) 

TABLE 3 

Distance from pointed end (mm) 

O 1 2 3 4 5 6 7 8 9 10 11 12 

Diameter (mm) 0.014 0.058 0.096 0.127 0.151 0.170 0.183 0.191 0.199 0.202 0.206 0.208 0.209 
Diameter range 0.001 0.003 0.009 0.009 0.009 0.008 0.007 0.006 0.008 0.005 0.006 0.005 0.003 
(+/- mm) 

TABLE 4 

Distance from pointed end (nn 

O 1 2 3 4 5 6 7 8 9 10 11 12 

Diameter (mm) 0.0204 0.0691 0.112 0.137 0.150 0.156 0.159 0.162 0.163 0.164 0.165 0.165 0.166 
Diameter range 0.002 0.013 0.010 0.01 1 0.009 0.009 0.008 0.008 0.007 0.007 0.007 0.007 0.007 
(+/- mm) 

TABLE 5 

Distance from pointed end (Inn 

O 1 2 3 4 5 6 7 8 9 10 11 12 

Diameter (mm) 0.015 0.050 0.084 0.113 0.132 0.148 0.158 0.166 0.173 0.176 0.180 0.183 0.184 
Diameter range 0.003 0.006 0.004 0.005 0.005 0.006 0.006 0.007 0.005 0.005 0.004 0.003 0.003 
(+/- mm) 
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0021. The nonpointed part of the pointed bristles, if these 
bristles have rotational symmetry, can have a diameter of 
around 0.12 mm to 0.25 mm, preferably around 0.17 mm to 
0.20 mm. 
0022 Preferably, the tufts of the brush head of the inven 
tion are arranged in transverse rows running across its length 
wise direction, while each transverse row has either only 
forward slanting tufts with cylindrical bristles, or only back 
ward slanting tufts with cylindrical bristles, or only bristles 
projecting vertically from the bristle surface with pointed 
and/or cylindrical bristles, and at least one transverse row of 
forward or backward slanted tufts and at least one transverse 
row of tufts projecting vertically from the bristle surface is 
present. 
0023 The cylindrical bristles preferably have a diameter 
of around 0.12 mm to around 0.25 mm, preferably around 
0.17 mm to around 0.19 mm. 
0024. The brush heads according to the invention prefer 
ably contain a first and a second transverse row of Vertically 
projecting tufts of pointed bristles, and these two rows are 
adjacent. The tufts of these two transverse rows are preferably 
arranged so that one tuft each of the first transverse row and 
one tuft of the second transverse row lie in pairs on an imagi 
nary line, parallel to the lengthwise direction of the brush 
head, and these two tufts are spaced apart on this line at a 
distance d of around 0.65 mm to around 0.95 mm, preferably 
around 0.7 mm to around 0.9 mm and more preferably around 
0.75 mm to around 0.85 mm. Preferably, the tufts of the first 
and second transverse row have a height h of around 10.0 
mm to around 13.0 mm, preferably around 11.3 mm to around 
11.7 mm, and more preferably around 11.5 mm. 
0025. More preferably, the brush heads of the invention 
also contain one, or better two double rows of X-wise crossing 
tufts. One of these double rows is adjacent to the above 
mentioned first transverse row and the second double row is 
adjacent to the above-mentioned second transverse row. Each 
of these double rows consists of one transverse row of for 
ward slanting tufts and another transverse row of backward 
slanting tufts. The tufts of one of these transverse rows are 
staggered relative to the tufts of the other transverse row, so 
that one tuft of one of these transverse rows and one tuft of the 
other of these transverse rows cross in pairs x-wise. The 
distanced between the two transverse rows forming a double 
row is preferably around 0.7 mm to around 1.3 mm, more 
preferably around 0.9 mm to around 1.1 mm and especially 
preferably around 1 mm. 
0026. The slanted tufts can have a heighth, which is equal 
to or somewhat greater than the height h of the tufts of the 
aforementioned first and second transverse row. The heighth 
is preferably around 10.5 mm to around 13.5 mm, preferably 
around 11.5 mm to around 12.5 mm; especially preferably it 
is around 11.5 mm or around 12.5 mm. The height of a slanted 
tuft is taken to be the midpoint of the brush surface of this tuft, 
measured perpendicular to the bristle Surface, having prefer 
ably been made plane by trimming and standing perpendicu 
lar to the central axis of the tuft. 
0027. If one or two double rows of X-wise crossing tufts 
are present, the distanced between a double row of X-wise 
crossing tufts and the adjacent first (or second) transverse row 
of vertically projecting tufts is preferably around 2.5 mm to 
around 3.5 mm, more preferably around 2.7 mm to around 3.3 
mm and especially preferably around 3.0 mm. 
0028. If precisely two double rows ofx-wise crossing tufts 
are present, these are preferably separated from each other at 
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a distanced in the lengthwise direction of around 8.5 mm to 
around 9.5 mm, more preferably around 8.7 mm to around 9.3 
mm and especially preferably around 8.9 mm. 
0029. The brush head of the invention can preferably have 
additional transverse rows of vertically projecting tufts of 
cylindrical and/or pointed bristles, preferably only pointed 
bristles, looking in the lengthwise direction toward the head 
part and looking in the lengthwise direction toward the handle 
part. If the brush head of the invention has two double rows of 
x-wise crossing tufts, it will preferably have one (or better 
two) Such additional transverse row adjacent to the one 
double row lying, closer to the handle part, looking in the 
lengthwise direction toward the handle part; and it will like 
wise have preferably one (or better two) such additional trans 
verse row adjacent to the second double row lying closer to 
the head part, looking in the lengthwise direction toward the 
head part. 
0030) If the brush head of the invention has an additional 
(seventh) transverse row of Vertically projecting tufts adja 
cent to the double row formed of the third and fourth trans 
verse row lying closer to the handle part, looking in the 
lengthwise direction toward the handle part, and an additional 
(eighth) transverse row of vertically projecting tufts adjacent 
to the double row formed of the fifth and sixth transverse row 
lying closer to the head part, looking in the lengthwise direc 
tion toward the head part, then the seventh and eighth trans 
verse rows are preferably spaced at a distanced, of around 2.5 
mm to around 3.5 mm, more preferably around 2.7 mm to 
around 3.3 mm and especially preferably around 3.0 mm 
from the double row lying closer to the handle part or from the 
double row lying closer to the head part, respectively. 
0031. If the brush head of the invention has an additional 
(ninth) transverse row of Vertically projecting tufts adjacent 
to the seventh transverse row looking in the lengthwise direc 
tion toward the handle part, and an additional (tenth) trans 
verse row of vertically projecting tufts adjacent to the eighth 
transverse row looking in the lengthwise direction toward the 
head part, then the ninth transverse row is preferably spaced 
at a distance d of around 5.0 mm to around 6.0 mm, more 
preferably around 5.2 mm to around 5.8 mm, and especially 
preferably around 5.5 mm from the double row lying closer to 
the handle part; and the tenth transverse row is preferably 
spaced at a distance of around 4.9 mm to around 5.9 mm, 
more preferably around 5.2 mm to around 5.6 mm, and espe 
cially preferably around 5.4 mm from the double row lying 
closer to the head part. 
0032. The heights h, and h of the tufts of the seventh, 
eighth, ninth and tenth transverse row are preferably around 
10.0 mm to around 13.0 mm, more preferably around 11.0 
minto around 12.0 mm and especially preferably around 11.3 
mm to around 11.7 mm. Especially preferably, the heightsh, 
and h are equal to the heighth of the tufts of the first and 
second transverse row. 
0033. As for the heights h, h, and h of the vertically 
projecting tufts, it should be mentioned that these can be 
mean heights when these tufts contain pointed bristles or 
consist of them, because these are preferably not trimmed and 
therefore the individual bristles can have different heights. 
0034. In the context of the present application, distances 
between two transverse rows of tufts are generally measured 
as the distance between two imaginary lines, each one joining 
the midpoints of the cross sectional areas of the tufts of one 
transverse row and the midpoints of the cross sectional areas 
of the tufts of the other transverse row. In order to determine 
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the distanced between the preferably present first and second 
transverse row of vertically projecting tufts of pointed 
bristles, from the distance of the transverse rows as deter 
mined above one further subtracts the diameter of the tufts 
present in these two transverse rows. The distance in the 
lengthwise direction of the brush head between one trans 
verse row of vertically projecting tufts and one transverse row 
of X-wise crossing tufts is the mean value of a) the distance 
between the transverse row in question and the one transverse 
row forming the double row, and b) the distance between the 
transverse row in question and the second transverse row 
forming the double row. This pertains to the distances did, 
and d. The distanced between two double rows of x-wise 
crossing tufts is the mean value of a) the distance between the 
forward slanting transverse row of the first double row and the 
backward slanting transverse row of the second double row, 
and b) the distance between the backward slanting transverse 
row of the first double row and the forward slanting transverse 
row of the second double row. 

0035. The pointed bristles can consist of any material that 
is usually employed for pointed tooth brush bristles. Prefer 
ably, the bristles are made from a polyester, especially a 
poly(C2-C8)alkylene terephthalate, wherein the (C2-C8) 
alkylene is preferably unbranched. More preferably, the 
bristle materials are polyethylene terephthalate, polypropy 
lene terephthalate, polybutylene terephthalate and polypen 
tylene terephthalate; polybutylene terephthalate is especially 
preferred. 
0036. The cylindrical bristles can consist of any material 
that is usually employed for tooth brush bristles. Preferably, 
the nonpointed bristles are made from a polyamide, which is 
made from a preferably unbranched (C2-C8)-1,0)-diarnine 
and a preferably unbranched (C4-C14)-1,0)-dicarboxylic 
acid. More preferably, the bristle materials for the cylindrical 
bristles are polydimethylene adipamide, polytrimethylene 
adipamide, polytetramethylene adipamide, polypentameth 
ylene adipamide, polyhexamethylene adipamide, polydim 
ethylene dodecanamide, polytrimethylene dodecanamide, 
polytetramethylene dodecanamide, polypentamethylene 
dodecanamide, polyhexamethylene dodecanamide. Polyhex 
amethylene dodecanamide is especially preferred. 
0037. The brush head of the invention can be used for a 
manual toothbrush or for an electric toothbrush. The bristles 
arranged on the brush head will be set in motion either by 
manual movements, by motor operation, or by Sonic waves. 
0038. The manufacture of the brush heads according to the 
invention can be done by analogy with the manufacture of 
already known brush heads. 
0039. To make the tufts, one can use one-ended or two 
ended pointed bristles. 
0040. The holes of the bristle carrier serving to accommo 
date the tufts can be drilled into the bristle carrier in advance 
at any desired angle C. or B, preferably they can also be made 
directly during the production of the bristle carrier through 
injection molding, making use of perforated dies. The holes 
are preferably of circular cross section in order to make pos 
sible the preferred circular cross section of the tufts. 
0041) If, for the vertically projecting tufts, one uses 
pointed and cylindrical bristles mixed in any desired ratio, the 
tuft is preferably anchored in a hole of the bristle carrier by 
means of an anchor plate or a loop. All bristles of the tuft 
being formed are grasped in U-shaped fashion inside the hole, 
so that both ends of each bristle protrude from the hole. As a 
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rule, the holes here are not continuous. The proportion of 
pointed ends of the tuft is exactly equal to the proportion of 
double pointed bristles used. 
0042. When one-ended pointed and cylindrical bristles are 
mixed in a vertically projecting tuft or only one-ended 
pointed bristles are used, the tuft on the one hand can be 
anchored as before in the hole or it can be made by the familiar 
AFT (“anchor free tufting) method. In this method. the 
bristles are introduced into a carrier plate, which has continu 
ous holes, and the bristles of each tuft are welded together by 
a hot stamp at the back-side hole opening. The bristles then 
protrude from the front-side hole opening of the carrier plate. 
The plate provided with the tufts can then be cast or welded in 
a brush head. Details of this method are described in. say, 
FP-A-0405204. The proportion of pointed ends in the tuft in 
the production variant with anchoring is equal to half the 
proportion of one-ended pointed bristles used; when using the 
AFT method. it is precisely equal to this proportion used. 
0043. The slanted tufts which contain only cylindrical 
bristles are preferably trimmed to a uniform height according 
to the invention. The vertically projecting tufts, which can 
contain pointed or cylindrical, or mixed pointed and cylindri 
cal bristles, or only pointed bristles are preferably not 
trimmed according to the invention. When making proto 
types, the selective trimming of tufts containing only non 
pointed bristles can be done most easily with Small, pointed 
Scissors, such as microscope Scissors. In mass production, the 
steps of implanting the slanted tufts with cylindrical bristles, 
the and optional rounding of the bristles of these tufts, and 
finally the implanting of the vertically projecting tufts, con 
sisting in part or entirely of pointed bristles, can be carried out 
in the indicated series in separate, consecutive work pro 
cesses. The machinery and details of the process for each step 
are familiar to the person skilled in the art. 
0044) Referring to FIGS. 1, 2, and 3, preferred embodi 
ments of the invention shall be described. 

004.5 FIG. 1 shows, first, the invented brush heads, which 
need not have the slanted tufts necessarily in the form of an 
X-wise crossing arrangement; the Slanted rows of tufts can 
also be present slanted only forward or only backward. 
0046. A first especially preferred embodiment of the brush 
head of the invention (FIGS. 2 and 3) has a first and a second 
transverse row of vertically projecting tufts of pointed 
bristles. The distanced betweenthem is around 0.8 mm. In the 
first and second transverse row, the distances of the tufts in the 
transverse direction is around 2.9 mm and their height his 
around 11.5 mm. These two transverse rows are bordered by 
two double rows of slanted, x-wise crossing tufts of cylindri 
cal bristles. The one double row lying nearer to the handle part 
11 is formed by a third transverse row of three backward 
slanted bristle tufts (represented by its frontmost tuft301) and 
a fourth transverse row of two forward slanted tufts (repre 
sented by its frontmost tuft 302). The other double row closer 
to the head part 12 is formed by a third transverse row of two 
backward slanted bristle tufts (represented by its frontmost 
tuft 303) and a fourth transverse row of three forward slanted 
tufts (represented by its frontmost tuft 304). The distanced 
between the two transverse rows forming a double row in the 
lengthwise direction of the brush head is around 1 mm. The 
heighth of the slanted tufts contained therein is around 11.5 
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mm, and the angles C. and B by which they slant forward and 
backward are around +8° and around -8° (definitions of C. and 
B per FIG. 1). The distanced between the double row adja 
cent to the first transverse row and this first transverse row (or 
between the double row adjacent to the second transverse row 
and this second double row) is around 3.2 mm. The distance 
dy between the two double rows is around 8.9 mm. Within the 
third, fourth, fifth and sixth transverse row, which form the 
two double rows, the distances between the tufts in the trans 
verse direction are around 4.5 mm. At a distanced, between 
of around 3.0 mm from the first double row in the lengthwise 
direction of the brush head toward the handle part 11 is 
arranged a seventh transverse row of four tufts with pointed 
bristles vertically upright from the brush body. At a distance 
d, in the lengthwise direction of the brush body toward the 
head part 12 of around 3.0 mm from the second double row is 
arranged an eighth transverse row of tour tufts of pointed 
bristles Vertically upright. In these seventh and eighth trans 
verse rows, the distances of the tufts in the transverse direc 
tion are around 2.3 mm and the heighth, of the tufts is around 
11.5 mm. In the lengthwise direction of the brush head at a 
distanced from the handle part 11 of around 5.5 mm from the 
first double row is arranged a ninth transverse row of three 
vertically upright tufts of pointed bristles. In the lengthwise 
direction of the brush head toward the head part 12 at a 
distance d of around 5.4 mm from the second double row is 
arranged a tenth transverse row of three vertically upright 
tufts of pointed bristles, while the middle tuft is staggered 
forward by around 0.9 mm compared to the two outer tufts 
(but this is not essential, all three tufts could also he on a 
straight line). In the tenth transverse row, the distance 
between the two outer tufts in the transverse direction is 
around 4.3 mm; the distance between one of the outer tufts 
and the middle tuft, slightly staggered to the front, in the 
transverse direction is around 2.2 mm. If all tufts of the tenth 
transverse row were to lie precisely on the same line, the 
distance in the transverse direction between them would be 
around 2.2 mm. The height h of the tufts of the ninth and 
tenth transverse row is around 11.5 mm. This yields a total 
complement of 32 tufts (10 x-wise crossing tufts of non 
pointed, cylindrical bristles and 22 vertical tufts of pointed 
bristles, all vertical tufts having the same height). All bristles 
have a circular cross section over their entire length; the 
pointed parts of the pointed bristles are thus solids of revolu 
tion. The diameter D of all cylindrical, nonpointed bristles 
and the maximum diameter Dofall pointed bristles is around 
0.18 mm. All tufts are of circular cross section; the diameter 
of all tufts is around 1.7 mm. 

0047 FIG. 3 also shows the lengthwise direction of the 
brush head as a horizontal dotted line. 

0048 Similarly to the above described embodiment, other 
especially preferred embodiments of the invented brush head 
can be configured as described in the following TABLE 6. In 
these further embodiments, all numerical parameters which 
are not specified are as in the previously described first 
embodiment. The meaning of the variables in the column 
headings is the same as in the first embodiment described 
above. The columns “Besatzb’ complement b and 
“Besatzcd complement ca indicate the type of bristles in 
the tufts of the seventh and eighth, or the ninth and tenth 
transverse row, respectively; “n” means “nonpointed, cylin 
drical and “Z” means “pointed. 
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TABLE 6 

h hi, hea h D D s 2 

Nr. (mm) (mm) (mm) BestatZ, Besatz (mm) (mm) (mm) 

2 11.5 11.5 11.5 Z. Z. 12.5 0.175 0.175 
3 113 113 12.0 Z. l 12.O. O.18O. O.175 
4 11.8 118 11.8 Z. l 12.5 0.175 0.175 
5 11.3 115 12.0 in l 12.O. O.17 O.18 
6 11.3 115 12.O Z. Z. 11.5 0.175 0.175 

0049 FIG. 4 shows the mesial/distal cleaning perfor 
mance achieved with embodiments of the invented brush 
head for horizontal, vertical and circular cleaning motion, as 
compared to the corresponding cleaning performance of sev 
eral already known brush heads. In these tests, the teeth of an 
upper jaw sextant model (with 3 molars, 2 premolars and 1 
incisor) were first colored black and then whitewashed over 
with a titanium dioxide paste (25 g/v in 26% ethanol). After a 
standardized brushing process with the brush heads being 
tested for 1 minute duration with 2.45 Newtons pressing 
force, the percentage of tooth surfaces freed up from the 
titanium dioxide paste was determined. For the horizontal 
cleaning, the standardized brushing process consisted of 60 
back and forth motions with an amplitude of 30 mm; for the 
Vertical cleaning, it consisted of 60 up and down motions with 
an amplitude of 8 mm; and for the circular cleaning, it con 
sisted of 60 circles with radius of 4 mm and simultaneous 16 
horizontal hack and forth motions with amplitude of 30 mm. 
Four brush head units were tested on 4 upper jaw sextants 
each for every brush head type tested and each of the 3 
cleaning tests. 
0050 FIG. 4 shows the achieved mesial/distal cleaning 
performance as the total of horizontal, Vertical and circular 
cleaning test in percentage of the tooth surface cleaned. 
Within each vertical bar, representing a Summarized cleaning 
performance, the share of the rotary test is shown by rising 
diagonal hatching; the share of the vertical test by descending 
diagonal hatching; and the share of the horizontal test is 
without hatching. The brush head types indicated on the X 
axis of FIG. 4 were according to the following TABLE 7: 

TABLE 7 

1 first embodiment of invention, as described above 
2" embodiment of invention, from table 5 above 

V1 comparison brush head similar to FIG. 10 from EP-A-0 855 573; 
all vertical bristles cylindrical with diameter of 0.203 mm. all 
slanted bristles cylindrical with diameter of 0.178 mm 

V2 like V1, but all bristle diameters 0.178 mm 
V3 comparison brush head similar to 1, but all bristles (including 

those in slanted tufts) are pointed 
V4 comparison brush head similar to EP-A-O 596 633; height of 

all bristles 11.5 mm 
V5 like V4, but height of all bristles 12.5 mm 

0051. It is evident from FIG. 4 that the invented brush 
heads 1 and 2 are Superior to all comparison brush heads in 
terms of mesial/distal cleaning performance, especially with 
a rotating horizontal motion of the head. 
What is claimed is: 
1. A brush head for a toothbrush, the brush head having a 

longitudinal axis and comprising: 
a bristle surface on a head part with tufts of bristles set 

therein, 
wherein the tufts of bristles comprise a first transverse row 

of tufts comprising bristle tufts that are vertical on the 
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bristle Surface, a sixth transverse row of tufts comprising 
bristle tufts that are slanted forward on the bristle Sur 
face, and a third transverse row of tufts comprising 
bristle tufts that are slanted backward on the bristle 
Surface; 

wherein each bristle tuft of the first transverse row of tufts 
consists of pointed bristles and wherein each bristle tuft 
of the sixth and third transverse rows of tufts consists of 
cylindrical bristles; and 

wherein the first transverse row of tufts is positioned on the 
head between the sixth and third transverse rows of tufts. 

2. The brush head according to claim 1, further comprising 
a second transverse row of tufts comprising bristle tufts that 
are vertical on the bristle surface, the second transverse row of 
tufts positioned on the head adjacent the first transverse row 
of tufts and between the sixth and third transverse rows of 
tufts. 

3. The brush head according to claim 2 wherein the bristle 
tufts of the second transverse row of tufts consist of pointed 
bristles. 

4. The brush head according to claim3, wherein at least one 
tuft of the first transverse row and at least one tuft of the 
second transverse row are arranged linearly in pairs parallel to 
the longitudinal axis. 

5. The brush head according to claim 4, wherein the at least 
one tuft of the first transverse row and the at least one tuft of 
the second transverse row are linearly spaced apart at a first 
distance of 0.65 to 0.95 mm. 

6. The brush head according to claim3, wherein the bristle 
tufts of the first and second transverse rows of tufts have a 
height between 10.0 to 13.0 mm. 

7. The brush head according to claim3, further comprising 
a fourth transverse row of tufts comprising bristle tufts that 
are slanted forward on the bristle surface, the bristle tufts of 
the fourth transverse row of tufts consisting of cylindrical 
bristles, the third transverse row ofbackward slanted tufts and 
the fourth transverse row of forward slanted tufts staggered in 
a transverse direction such that the bristle tufts of the third and 
fourth transverse rows of tufts form a double row of X-wise 
crossing tufts; and wherein the third and fourth transverse 
rows of tufts are arranged on one side of the first and second 
transverse rows of tufts. 

8. The brush head according to claim 7, further comprising 
a fifth transverse row of tufts comprising bristle tufts that are 
slanted backward on the bristle surface, the bristle tufts of the 
fifth transverse row of tufts consisting of cylindrical bristles, 
the sixth transverse row of forward slanted tufts and the fifth 
transverse row of backward Slanted tufts staggered in the 
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transverse direction such that the bristle tufts of the fifth and 
sixth transverse rows of tufts form a double row of X-wise 
crossing tufts; and wherein the fifth and sixth transverse rows 
of tufts are arranged on another side of the first and second 
transverse rows of tufts. 

9. The brush head according to claim 8, further comprising 
a seventh transverse row of tufts vertically projecting from the 
bristle surface and an eighth transverse row of tufts vertically 
projecting from the bristle Surface. 

10. The brush head according, to claim 9, wherein the 
bristle tufts of the seventh and eighth transverse rows consist 
of pointed bristles having a height that is equal to the height of 
the bristle tufts of the first and second transverse rows. 

11. The brush head according to claim 9, further compris 
ing a ninth transverse row of tufts vertically projecting from 
the bristle surface and a tenth transverse row of pointed tufts 
vertically projecting from the bristle surface. 

12. The brush head according to claim 11, wherein the 
bristle tufts of the ninth and tenth transverse rows consist of 
pointed bristles having a height that is equal to the height of 
the bristle tufts of the first and second transverse rows. 

13. The brush head according to claim 8, wherein the 
forward slanted tufts of the fourth and sixth transverse rows 
are tilled forward by a first angle of +1 to +45° relative to a 
line standing vertical to the bristle surface; and wherein the 
backward slanted tufts of the third and fifth transverse rows 
are tilted backward by a second angle of -1 to -45° relative 
to the line standing vertical to the bristle surface. 

14. The brush head according to claim 13, wherein the first 
angle is between +1 to +10° and wherein the second angle is 
between -1 to -10°. 

15. The brush head according to claim 1, wherein the 
pointed bristles consist of polyethylene terephthalate, 
polypropylene terephthalate, polybutylene terephthalate or 
polypentylene terephthalate, and wherein the cylindrical 
bristles consist of polydimethylene adipamide, polytrimeth 
ylene adipamide, polytetramethylene adipamide, polypen 
tamethylene adipamide, polyhexamethylene adipamide, 
polydimethylene dodecanamide, polytrimethylene dode 
canamide, polytetramethylene dodecanamide, polypentam 
ethylene dodecanamide, or polyhexamethylene dodecana 
mide. 

16. A manual toothbrush comprising a handle part and the 
brush head according to claim 1. 

17. An electric toothbrush comprising a handle part and the 
brush head according to claim 1. 
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