TOOTHBRUSH AND METHOD FOR | TS MANUFACTURE  The invention relates to a
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action of such toothbrushes, as well as a desired nmassagi ng ac I on
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rounded to avoid gumrecession and injury. To this extent the bristle end
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corrprom ses nuade. uner ous a ts have been O I nc rporaxfg t he
ci r cunf eepiqugpf SWeh Jkaethbrustes, as well as a desired wmassaging action of the gums,

takes place almost exclusively through the bristle ends which are rounded to

avoid gum recession and iajury. To this extent the bristle end has to fuifil

two opposing requirements, namely on the one hand exerting an adequate brush-
ing action on the tooth and on the other brirging about a restrained massaging
of the gums. The cleaning of the tooth surfaces aund gaps between the teeth
which is -viral is consequently inadequate due to the compromises made.

Numerous attempts have been made to incorporate the circumferential surface
of the bristle by profiling into the brushing process and consequently
increase the cleaning action. Thus, it is known (DE 31 16 189) to provide the
bristle with different, spaced thickenings, which form further brushing edges.
It is scarcely possible to rationally manufacturé such a brush, if it is borne
in mind that bristles are couventlorally produced by spinning or extruding.
Admittedly it is theoretically possible to bring about cross~sectional changes
in the extrusion direction enabling such a bristle to be produced by extrusion.
The monofilaments produced by extrusion must be subsequently finished and
nanely stretched and heat stabilized, to give the bristle the desired bend-
ability and the necessary re-righting capacity. Such stretching in the case
of injection moulded or extruded bristles with g$paced thickenings would only
lead to tha bristle being stretched and constricted in the vicinity of the
narrowest cross—sactions between the thickenings, whereas the latter would be
uninfivenced. Such a bristle would be completely unusable. Even if it proved
possible to provide such a bristle with the necessary characteristics, the
danger wonld exist of the bristle wirh the thickenings jamming in the inter-
dental spaces and on pulling either tearing off or tearing out at the bristle

head or injuring the gums in the interdental space, where they are particularly
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of the bristle by profiling into the brushing process and consequently

i ncrease the cleaning action. Thus, it ps-known (DE 31 16 189) to provide
the bristle with different, spaced thickenings, which formfurther brushing
edges. it is scarcely possible to rationally manufacture such a brush, if
It 1S borendangered dde ttioaindsiengdjecdergud wahvaiesoml | y produced by spinning
or extruding. Admttedly it is theoretically possible to bring about
cross-sectional changes in the extrusion direction enabling such a bristle
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the bristle the desired_bend- ity and the necessary re-rig
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bristl es pahbiucsRaged thi ckenings would only lead to the bristle being
stretched and constricted in the vicinity of the narrowest cross-sections
bet ween the thickenings, whereas the |atter would be uninfluenced. Such a
bristl e weabriilbe wond dheéativnusdbleobkrens idoliyéd proviad pios drbitel Gapeors de

such a brjstlawit R4l necessary characteristics, the danger would exi st
of the bﬁ ?F%e mﬁthetﬁi thickenings jammng in the inter- dental spaces and
on pulling either tearing off or tearing out at the bristle head or
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. a conventional bristle. It has the advantage that in addition to the bristle
end the head of the helix ov its tramnsition to the flanks and the actual
£lanks form additional brushing edges, which reinforce the cleaning action om
the tooth surfaces and gaps between the teeth, without endangering the gums.
Even if such & bristle penetrates the interdental gaps, no bristle jamming can
occur, because there are no radizl coustrictions. In addition, on pulling thke
said helix can twist, s$o that mo extraction forces act on the bristle which
would be higher than those of conventional bristles. Even if rhe cigcumfer-
ential surface of such a bristle rubs over the gums, it has a massaging action
due to the helix.

It is admittedly known in the case of drum brushes for car washing installa-
tions (DE-U-93 19-214) to use profiled bristles, which are also twisted.
However, in this case with a helix having an extremely steep pitch of several
centimetres bristle length a gentle treatment is to be provided and opposing
demands are not fulfilled (brushing and restrained massaging).

Advantageously, at least part of the bristles have a single or multiple pitch
oy thread helix, so that the surfaces active during cleaning are enlarged and
simultaneously different action directions are obtained.

Aunother preferred development is chavacterized in that the bristles comprise
4 core and at least one helix passing over the circumferential surface. The
core gives the brush the standard characteristics (bendability, re-righting
capacity, etec.)
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endandered due to inadequate dental netk adhesi on. The probl em of the
invention is to propose a toothbrush with profiled bristles, which in the
case of unchanged strength characteristics of the bristles, has an
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t he advaitadger tthatmalnacmddnt i on to the bri stle end the head of the helix or
its transition to the flanks and the actual flanks form additional brushing
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there are no radial constrictions. dition, on pulling the sal hellx
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- the plgmenc particles are harder than the plastic matrix, the helix has a

certain abrasive action as a result of the colouring.

Preferably the core and ar least one rub are made from different marterials.
Thus, the at least one rib can be adapted to specific¢ use conditions, part-
icularly with respect to its hardness. Information can be provided to the
user regarding the brushing characteristics of the particular brush by a
different colour design of the core and the ribs. Such ribs can be easily
obtained in that the moncfilament has a polygonal, preferahly square ¢rogs~
sec¢tion. Then, after twisting, each edge forms a rib.

t+ is necessary with certain brushes for the bristles to have a predetermined
stiffness or elasticity. A stiffness adaptation cawn be obtained, accordimg to
a preferred development of the invention, if the core has an outer core and an
enveloﬁe, which surrounds the latter, made from different materials. Through
the choice of the materials Ffor the outer core and the envelope, the stiff-
ness aud elasticity of the bristles on the one hand and their -action in the
case of dental care on the other can be iInfluenced and varied in a desired
way. The ribs on the envelope can either be made from the material of the
latter or from a different material.

The bristles preferably comprise a profiled and subsequently twisted wmono—
filament, the profile areas projecting beyond a fictiomal circular cross=

section and whose centre forms the twist axis, in each case form a helix.

The brushing action is inter alia dependent on the extent of the twisting
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It is -admittedly known in the case of ~drom brushes for car washing
installa- tions (DE-U-93 19 214) to use profiled bristles, which are al so
tw sted. However, in this case with a helix having an extrenely steep pitch
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sur f ace the MHrdseler paigirdel dipgetrush the standard characteristics
(bendability, re-righting capacity, etc.)

- 3- It is also advantageous _if the helix has a trapezoidal cross-section,
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sharp filaments are made from an elastic plastic., Im this way the bristles made
from the bristle material can expand longitudinally, which leads to a reduc-
tion of their diameter, so that e.g, following introduction into an inter-
dental space, they can be wore easily extracted therefrom and do not jam

therein, Jamming is prevented in that the bristle can twist or extraction.

If necessary, the bristles may only have a3 helix over part of their length.
In order to adapt the action of a brush to glven framework conditions, spiral
bristles can be combined with bristles of other configurations and processed
together,

For the manufacture of a bristlie for a toothbzrush having the aforementioned
construction, the invention proposes that a monofilament with at least one
axially parallel rib is extruded, twisted and then the twist is fixed. The
bristles c¢an then be manufactured by cutting to length from a continuous

strand.

Another method comprises a monofilament made from one plastic being co-
extruded together with ribs running over its circumferential surface made
from a plastic having other characteristics, followed by the twisting of the
co~axtruded composite and fimally the twist is fixed.

This method also permits a continuous manufacture of the bristle material.
The plastic farming the helix can also be adapted to the intended use. For
example, the core can be made from the plastic conventionally used for bris-
tles, wherecas the plastic used for the helix is made softer or harder or can
be provided with abrasive fillers, The plastic forming the helical ribs can
also have a different colouring, so as to permit a fumctional indication-
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edges ‘occur. This can take place during gxtrusion or subsequently by
méchan- ical or thermal action. For certain fields of use, it nmust be
ensured that a user recognizes as such brushes having particularly
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are harder than the plastic matrix, hel 1 x has a certain rasivé action
as a res@FtTHEedt he col ouri ng. Preferably the core and at | east one rub
are made fromdifferent materials. Thus, the at |east one rib can be
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twisting and optionally stabilized, in order to give the bristle with the
helix the characteristics necessary for bristles used in roothbruashes.

Finally, as in conventional bristles, it is advantageous if the monofilament
or the co-extruded ¢omposite, following twisting, are heat stabilized and then
stored for 24 to 48 k.

In the case ¢f toothbrushes, the bristle ends must be rounded afrer trimming,
in order to avoid damage to teeth and injuries to the gums. This advantage-
ously takes place by ihe surface melting of the bristle ends, because the ends
of the thin-walled helix melt bafore the ¢ore and consequently the sharp edges
inirially re-form.

A bristle manufactured according to one of the aforvementioned methods is also
aeminently sultable as or for interdental cleaners. In the case of an inter-
dental claaner other advantages arise, if it is only twisted in one area of
its length. The untwisted area has smaller cross—sectional dimensions and can
consequently more easily be introduced into an interdental space. Introduc— -
tion ¢an be further facilitated if the untwisted area ab least zonally has a
cross~section f£lattened e.g. by pressing.

In order to ensure a completely satisfactory and extraction-resistant fixing
of the bristles to the brush body, the bristles individually or groupwise are
melted at their fastening-side end onto a head and anchored therewith in the
brush hody. As a result the fastening-side end has z mmiform spherical or



envel ope, which surrounds the latter, mafle fromdifferent materials.
ThHrough the choice of the materials for the outer core and the envel ope,
the stiff- ness and elasticity of the bristles on the one hand and their
action i roRREILAE FEBFSFERAELR BUPEtTHE: hEoBRYSEPLY Sat B arRPTTuUBRE T Legh dnvidei ed
I n a desivraeh wayd. The ribs on the envel ope can either be made fromthe
material of the latter or froma different material. The bristles
preferably conprise a profiled and subsequently tw sted mono- filanent, the
profile alrheaansnm}omcfs nigs behped dlna st dacet Gleadilc hewtihaftar oskatisegbi eioand

whose conit [und BerdihplRtlags oFAShGRRRe Torma helx.  The

brushing actronis S hter I'a e extent of the tw sting
-4- relative to the effective |l ength of a bristle or the bristle

material ,pig, €4 on the @ldg_g%&aggaglfges;{&I qu(ewfgf Edo@Snd.desul t of twisting. It
has been found that the helix pitch should not be greater than tw ce the

effective length of the bristle, so that along the effective length is

provi ded Higheti x ext endilaggsryetaik8URAL |viekleyetrisenémal |y the helix has a
smal ler pitch extending up to

Figs., 3 to S Different cross—sectional shapes of an extruded monofilament.
Figs. 6 to 11 Different cross—sectional shapes of a co~extruded ¢omposite.

The toothbrush according to fig, 1 has a head 30 and a handle 31, which are
interconnected by means of a flexible neck 32. The head 30, handle 31 and
neck 32 are injection moulded from plastic in one piece. Bristles in the form
of bundles 33 are fixed to the head 30, The bundles 33 are only diagram-
matically ingdicated and in each case comprise 2 plurality of plastic bristles,
which are fixed by welding, injecting or mechanically to the head 30,

Fig. 2 shows 2 single bristle 1 frow a bundle 33. It comprises a circular
cylindrical cors 2, on whose circumferential surface is provided a two-pitch
helix 4 with the two helixes 5, 6. Bach helix 5, 6 has a flattened or rounded
head 7 or 8. Such a bristle for toothbrushes can e.g. have an external
diameter of approximately 0.2 mm, the core‘2 having a diameter of approxim-

ately 0.1 to 0.15 mm, TFor the bristle length of up to 1.5 cm conventionally
used for toothbrushes, the helix has a pitch of 2 to 6.

The bristle according to fig. 2 can be manufactured in differeat ways. For
example, a monofilament 9 according to fig. 3 can be extruded, stretched,
twisted and finally heat fixed with a core 10 and two diametrically positioned
ribs 11, 12, so as to give a two-pltch helix according to fig. 2. Fig. &
shows an extruded monofilament % with an approximately triangular cross-
section formed by a core 13 and three ribs 14, 15, 16. TFig. 3 shows a mono-

filament 9 with a cruciform cross—-section, which once again has a core 17 and




t he bristle material diameter. According-to a further devel opnent of the
I nvention, the nonofilanment or nono- filanments are nade froman elastic
plastic. In this way the bristles made fromthe bristle material can expand
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of a brush to given framework con I ons, rral bri gfl €S can 'be conbi ned
with bristles of other configurations and processed t oget her, For the
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surface matsbilized and stored for 1 to 2 days.

Figs. 9 to 11 show similar cross-sectional shapes to figs. 6 to 3, but the
coraes 10, 13, 17 have an outer core l0a, 13a and 17a and surrounding the lat-
ter emvelopes 10b, 13b and 17b. The outer core and envelope are made from
different materials., The ribs 11, 12 or 14 to 16 or 18 to 21 are made from a
further material, The outer core is co—extruded with the envelope and the
ribs and is subsequently worked in the indicated manner. The outer core 10a,
132 and l7a can be made from a typical plastic for toothbrush bristles, in
order to ensure all the positive strength characteristics of a conventional
bristle, whereas the plastics material for the envelope 10b, 13b, 17b and for

the ribs 11, 12 or 14 to 16 or 18 to 2l can be matched to the desired cleaning
and/or massaging action.

As can in particular be gathered from figs. 3 to 1l and as described relative
to fig. 2, the head of the ribs is flattened or vounded. After cutting the
bristles to length from the continuous material, the use-side ends are rounded,

preferably by surface premelting, whereas the fastening-side ends are individ-
ually or groupwise melted to a head.

Instead of the cross-section shown, the bristle I or the manofilament from
which it is made, ¢an also have a rectangular and preferably square ¢ross—
section. After twisting, the edges of said cross-section form in each case a
rib.
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froma plastic having other characterisgics, followed by the twsti ng of

t he co-extruded conposite and finally the twist is fj hod

al so permits a continuous nmanufacture of the bristl i‘ﬂﬁ\l ulﬁ“ | astic
formng the helix can al so be adapted dmntﬁhe [ ntend exanpl e, the
core can be made fromthe plastic conventionally used for bris- tles,

whereas the plastic used for the helix is nade softer or harder or can be
provi ded .wi Tdothbnasi w&e;hf & |dresis hedhenp|dshim akeraibpgsdibe, hptigahiy ids- can
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envel ope 15UELRQUNG]AS SR thd BRSH;18rea nade fromdifferent materials and
whi ch are co- extruded. Anot her manufacturing possibility consists of

extruding at least two nono- filaments, which are then twisted and the
tw st is2.thedbchbXRl. adddciitg €Xlefibtm 1, characterized in that at least part of

the bristles (1) has a one or multiple-pitch helix (5, &).

3. Toothbrush according to claim 1 or 2, characterized in that the bristles

(1) comprise a core {2) and at least one helix (4) passing over the circum~
ferential surface (3).

4, Toothbrush according to claim 1, characterized in that

the helix (4) has a substantially trapezoidal cross-section.

5, Toothbrush according to claim 1 and 4, characterized in that

the head of the helix (4) is flartened or rounded.

6. Toothbrush according to c¢laim 3, characterized in that

the helix and core have different colonrs.

7. Toothbrush according to claim 3, characterized in that

the helix and core are made from different materials.

8. Toothbrush according to claim 3, characterized in that

the core has @ heart (10a, 13a., l7a) and an envelope (10b, l3b, 17b)
surrounding the latter and made from different materials.

9, Toothbrush according to claims 1 and 3, characterized in that
the bristles comprise a profiled and subsequently twisted monofilament (9).

10, Toothbrush according to claim 1 and 9, characterized in that

the helix pitch is no greater than twice the effective length of the bristle
aund no smaller than the bristle diameter.
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sion or after twsting, the monof i | an€nfs™ can be non- det achabl y
I nt erconnect ed. The bristle according to the invention also offers the
co- extruded conposite being

possi bi | ty. t he ext.ru nt or .t
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t oot hbr ushes. Finally, as in conventional bristles, it is advantageous if
t he nonqgfil ament or the co-extruded conposite, follomnng tw sting, are heat
st abi | | 28 TANARENER aacoFdkher by c2aln dl4gharacteripedhin chse W busthbri)dhes,

the bri stabergRdstomesie BerdOYarRE & tefgth(i M ng, in order to avoid damage
to teeth and injuries to the guns. This advantage- ously takes place by the
surface nelting of the bristle ends, because the ends of the thin-walled
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re-form istl manuf %tjf.ll’ed ordin to one of the aforenmentioned
nmet hods |sm§P 8 % Ik ®I'nterdental cleaners. In the
case of an inter- dental cleaner other advantages arise, if it is only
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cross-sectional di nensions and can consequen y nore easi
i nt o an 9MAY Sradeh el X pYeE rarhifodibg Length.

15, Method for the manufacture of a plastic bristle for a toothbrush according
to one of the claims 1 to 14, characterized in that a profiled monofilament
(9) or a monofilament with at least one axially parallel rib (11, 12; 14 to
163 18 to 21) is extruded, then twisted over at least part of its length and
the twist is fixed.

16, Method for the manufacture of a3 plastic bristle for a toothbrush according
to one of the claims } to 14 or for an interdental cleaner, characterized in
that a monofilament wmade from one plastic is ¢o—extruded together with the
ribs made from a plastic having other characteristics running over its circum-
ferential surface characteristics, then the co-extruded composite is twisted
over at least part of its length and the twist is fixed.

17, Method according to ¢laim 15 or 16, characterized in that the extruded
monofilament or the co—extruded composite is stretched prior to twisting.

18, Method according to claim 15 or 16, characterized in that the
monefilament or co-extruded composite is heat stabilized after twisting.

19, Method according to c¢laim 18, characterized in that the

twisted monofilament or twisted composite, following heat stabilization, is
stored at an optionally increased temperature.

20.Method according to claim 15 or 16, characterized in that
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tion can be further facilitated if the antdfsted area at |east zonall y has

a cross-section flattened e.g. by pressing. In order to ensure a

conpl et el yhes aké-&Ea6 Ll Yo RRFEN ipn-resjistant fixing of the bristles to

the brush body, the bristles irﬁ%%%d%aﬁ‘?d&# Y supfacsenedeingrel ted at their

fastening-side end onto a head and anchored therewith in the brush body. As
a resul t iheMetwdemicogdigdeo endifas & 4gi f QL rical or

-6- | ergﬂech%%rtlcross-sectj on permtting a g%)hp 'g%%gc)}ns%Fst actory

e

anchoring I n Bt G5 Tgarkduallivn er  syouprise melsed eacthdi@deidt o LaL Ll det ai |
her ei naf tiér arkdadt inde atchoesd atlereii®Nlss, A0 L10G, ltached drawi ﬁgsn%a\%\ﬁ{eer &

show, Fig. 1 A di agranmatic side view of a toothbrush.
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Filg. 2 A larger scale detail viewwof a bristle. Figs. 3to 5

D fferent cross-sectional shapes of an extruded nonofil anent. Figs. 6 to
11 Different cross-sectional shapes of a co-extruded conposite. The

t oot hbrush according to fig. 1 has a hea$fR0Ttand a handle 31, which are

i nterconnected by neans of a flexible neck 32. The head 30 handle 31 and
neck 32 are injection noulded fromplastic in one piece. Bristles in the

f orm of bﬁn‘iﬂ"égb’ﬂlshabfaé i rash thead ad Elgd tB0 brignd.ebu nicbona33y atoebimddyinto

di agram gadidiea) |ﬂxé@Qh@:?ét%daﬂ‘%éﬂo?%hl%%es&&nﬂ{'is%?eé r&b&”akkéé’%ﬁlw ‘o

plastic brjstle |charef|xedbiwe ding, 1njecting
the head 3B%1% CHgnrerenfinls suriartn| &2 fFRet 1@ the cape #LhuartersR3stiength

conpri sescbanaiczenﬂsaicscyfluhdrhmhww odta ) abOR@efdd: tial e
i i A N NN NGt

is provid VQ..P
has a fl a??elr?él {Félﬁﬁb%s Atad l?el&F ¥ TR AT s’f”feei’ﬁﬁ”%cﬁaﬂb?%@ﬁ% gan
e.g. havecere axd eattnhéasdl muehe]rixofurapm @xeﬂ&ulelmz@uafémtialesﬁqraeez hevivRd a

d t ngt h _of
Lo 15 crmeasaricons iy elbrhel Groud dofbime O kel ood e TR el of 2

to 6. profiled monofmlament or & monofllament WIth ax;ally parallel ribs and then

; fix the twist. It is also possible to co-extrude z monofilament made from one
plastic with ribs made from a plastic having other characteristics running
over its circumferential surface, followed by the twisting of the co~extruded
composite and the fixing of the twist,




The brlstle according to fig. 2 can be nanufactured in different mays For

aas a2sVa¥a aaa¥a

tmnsted and flnaIIy heat flxed mnth a core 10 and tmo dlanetrlcally
positioned ribs 11, 12, so as to give a two-pitch helix according to fig.
2. Fig. 4 shows an extruded nonofilament 9 with an approximately triangul ar
cross- secti owofsonsmerl by a core 13 and three ribs 14, 15, 16GCTRPg6/03873hows
a nono- filanent 9 with a cru0|forntcrossjfpct|on whi ch once again has a
core 17 and -7- f our
symetrically arranged ribs 18, 19, 20 and 21. The twist axis in all the
gmbodi ments coi ncides wishh the axis gf the core 2. The nonofilanment can

al so have a substanti al iy rectangul. , €.g. square cross-section, the core
area close to the cepntre . regions formng the ribs.

Figs. 6 to 8 show i n]FHTHENS ‘ectional3forms as figs.
3to 5 but inthis ¢ W& circul ar cylTme —
extruded with the ribsidl, 12 or 14 to 16 or 18 tO
filament or the co-ext ’ded conp03|te is then stretched
stabilized and stored ;f" 1 to 2 days.

1ONO0-
tmnsted and heat

Fig.1




Figs, 9 to 11 show simlar cross-sectional shapes to figs. 6 to 8, but the
coreé,lo, 13, 17 have an outer core 10a, 13a and 17a and surrounding the

| at- ter envel opes | 0Ob, T%%Fﬁﬁgu%ﬁ ,}Eﬁ_ly%g%e?rggr@?g@gu vel ope are nmade
fromdifferent materials. —— —18 to 21 are nade
froma further material. The outer core is co-extruded with the envel ope

and the I’Tiiléi 1@9&1::'1811 sihaeasientd Xowﬁl{ﬂi‘ﬁgh iavidle th@ oG Rhad ?ﬁ%ﬂgrpr%gﬁu ﬁx‘-er

10a nd 17a can be made from a typical astic r toot
(t;(r)urgt les, © floaé‘rd FY %nstied L9 thedappictive %t?@%@?ﬁ%h&*ﬁé?eﬁqrsw@s aof a
convention@dthbrmasi.l e, whereas the plastics material for the envel ope 10b,
13b, 17b and for the ribs 11, 12 or 14 to 16 or 18 to 21 can be matched to
t he desired cl eani ng and/ or massagi ng acti on. As can in particular be
gat her ed Imctrefdage. of3 tootlbrualnes astidesearnvhakly el améc\zﬁldaglil?fr&etdt, hialéﬂeag

ri | I [ ut t the bristles en

From the Contraucon oy’ HiEEcs oblfiea BthbHablts BN SPecdrnbly by
surface pFEAREr$§atdon wheEkars crons- ﬁansttiem; ﬁlgvmﬁeeecbdbear @roprtiedi d-Theat¢ legnor

gr oupw seingelatetbnt 8f BubfaborhbluRii£ads Ofe1t Ny Qr&)e?s%.rls.g%a'sg 152001 oh N
bristle 1 or the nonofilament fromwhich it is mad e, can als ave a

rect angul B¢ &R pFaFSS BIASP §h"i!?ét’:ee’t“rlé}§%"el§e@trl°ﬁ$?‘ thafhrdstlqyiends ryich fage
edges of sainded rossvEdCEumd et dsibn idndeBGRrEAS @oacikbextent the bristle end

has to fulfil two opposing requirements, namely on the one hand exerting an
adequate brushing action on the tooth and on the other bringing about a
restrained massaging of the gums. The cleaning of the tooth surfaces and
gaps between the teeth which is vital is consequently inadequate due to the

compromises made.

Numerous attempts have been made to incorporate the circumferential surface
of the bristle by profiling into the brushing process and consequently
increase the cleaning action. Thus, it is known (DE 31 16 189) to provide
the bristle with different, spaced thickenings, which form further brushing
edges. It is scarcely possible to rationally manufgcture such a brush, if
it is borne in mind that bristles are conventionally produced by spinning or
extruding. Admittedly it is theoretically possible to bring about cross—
sectional changes in the extrusion direction enabling such a bristle to be
produced by extrusion. The monofilaments produced by extrusion must be
subsequently finished and namely stretched and heat stabilized, to give the
bristle the desired bendability and the necessary re~righting capacity.

Such stretching in the case of injection moulded or extruded bristles with
spaced thickenings would only lead to the bristle being stretched and con-
stricted in the vicinity of the narrowest cross-sections between the thick-
enings; whereas the latter would be uninfluenced. Such a bristle would be
completely unusable. Even if it proved possible to provide such a bristle
with the necessary characteristics, the danger would exist of the bristle
with the thickenings jamming in the interdental spaces and on pulling either
tearing off or tearing out at the bristle head or injuring the gums in the

interdental space, where they are particularly endangered due to inadequate
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CLAIMS. ‘1. Toothbrush with a brush head and with plastic brittles, _
optionally com bined into bundles, fixed thereto, whereof at Ieast.certfaln
bristles have a profile on their ci rcunf rential surfaces characterized in
that the bristles (1) have a helix as the& profile. 2. Toot hbrush
according to claim1l, characterized in that at |east part of the bristles

(1) has azaiig1HecMUidneRi&i.Pitch helix (5, 6). 3. Toot hbrush according to
claim1l orgg, ?Eleé:ractgrlzed in that the bristles (13) conprise a core (2)
and at | east one helix (4) passing over the circum ferential surface (3).

In other toothbrush constructions (JP 03 289 906 A, JP 57-116 124 U, Jp
60-145 828 U, JP 03-87332 U) either several monofilaments are twisted
together or the individual monofilaments, which are themselves profiled,
e.g. have a square cross-section (JP 03-289 906 A, JP 57-116 124 U), are
profiled by helical twisting of the monofilament axis. This bristle, on
which is based the preamble of c¢laim 1, has a better cleaning action as a
result of its three-dimensionally twisted, sharp edges. The profile of this
bristle is not suitable for dental care as a result of the numerous narrow
turns and the resulting plurality of edges, which ineffectively slide over
and beyond the comparatively smooth tooth surface, but can injure the gums.
The plurality of turns leads to large number of bending-weak points, which
can impair the re-righting capacity of the bristle. The molecular structure
of the monofilament is also impaired by the strong twisting. Such a bristle

also easily becomes hooked in the interdental spaces.

The problem of the invention is to propose a toothbrush with profiled
bristles which, in the case of unchanged strength characteristics, have an
increased, but at the same time gentle cleaning and massaging action and

which can be inexpensively manufactured.

According to the invention, the problem is solved by the characterizing

features of claim 1.

The inventive bristle can be manufactured by extrusion and finished in the
same way as a conventional bristle. It has the advantage that in addition
to the bristle end the head of the bristle or its transition to the flanks
and the flanks themselves form additional brushing edges due to the consid-
erable helix pitch and which reinforce the cleaning action on the tooth
surfaces and interdental spaces, without damaging the gums. Even when such
a bristle penetrates the interdental spaces there can be no bristle Jjamming
effect, because the helix is very stable and there are no radial constric-
tions. In addition, as a result of the small number of pitches, the helix
can twist up in the case of tension, so that no extraction forces act on the

bristle which would be higher than in the case of copventional bristles.
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4. Tooi hbrush according to claim 1, characterized in that the helix (4)
has a substantially trapezoidal cross-sect I on. 5, Toot hbrush according
to claim1 and 4, characterized in that_ ,the head of the helix (4) is
flattenéd or rounded. 6. Toot hbrush aCcording to claim 3, characterized
in that the helix and core have different col ours. 7. Toot hbrush

accor di NGhyleOr & 1Rl NMade ERAT 86 @b WG hdholt DBIment Nk1Beld Yo NFb1604 18y SHBEE
fromdifferent material s. 8. Toot hbrush according to claim 3,

char act erii2efoien SR th PTiRTS ﬁ%fg’eﬁ“"ﬁ‘éér‘ihara‘:t(efé%"“’f?)ana“‘f?&)thénﬂle'%fﬁs‘
envel ope a(ﬂyObenaLSbntgz?bad $HE I‘r&UBﬁéaﬁtQ imigmhgrc@adlmde As am«bull f eyreBhie
materlals0 Y géjsh a co% 8 CJ: ber °€ 3148 characterl ed in
that the Cbtmf’g’fal éLg Fis & c'b EF afid meTe Rt 137G SPBSF SBndY | anent
(9). c1rcumference is limited, so that in spite of the improved cleaning action

in conjunction with the rounded head of the helix, there is still an

adequately gentle working of the teeth and a gentle massaging action on the

gums. The rounding of the helix head can preferably take place at the time

of extrusion of the monofilament, but can also take place subsequently by

mechanical or heat treatment.

In an advantageous construction, at least one part of the bristles can have
a single or multiple-pitch helix, so that the surfaces active during clean-
ing are enlarged and at the same time different action directions are

obtéined.

The bristle constructed according to the invention in all cases exerts a
stronger scraping, abrasive action on the dental enamel and gums than con-
ventional bristles of substantially cylindrical wmonofilaments and con-
sequently 1is unsuitable for users having very sensitive gums or dental necks,
as a result of the different colours of the helix and core the character-
istics of the brush are indicated to the user, so tﬁat he can choose a
toothbrush adapted to his needs. The plastic for the helix can be coloured
by pigments. As the pigment particles can be harder than the plastic

matrix, through the colouring alone the helix is given a certain abrasive

action.

Preferably the core and the at least one helix are made from different
materials. Thus, the at least one helix can be adapted to specific use
conditions, particularly with regards to its hardness. Here again by a
different colour design of the core and helix, the user can be provided
information on the characteristics of the particular brush. Such bristles
can also be obtained in simple manner in that the monofilament has a poly-
gonal, preferably square cross-section. Then, after twisting, each edge

forms a helix. ey
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10. Tqot hbrush according to claim1 and 9, characterized in that the helix
pitch is no greater than twice the effective length of the bristle and no
smal I'er than the bristle dianeter.

-9- 11. Toot hbrush according to Caim fO characterized in that the
bristle (1) has at least two turns per cmof |ength. 12. Toot hbrush

accor di ngpf Qh&'&%@&lce%%aﬁ%@ﬁéé‘i@ ié1 nEE@ésaEPefer td ‘b?u(r'&)esh&ﬁhéw ge to

five turns per cm of sh” according to claim9
char act erlPrzeéélt‘?rrﬁllWi’atSt% eﬁbrﬂ?f P*%ﬁ’ftyor Monstingaferi STafeTad dleveiament

el astic pd@ighé Ginventhifn, HOAENHINESY RABEOIAoRLdnObE|RhRvEedaDH te &I ALt €ri zed
in that the bristle (1) only has a helix over Bart of its Iength.
provided with an’ outer ' core and an envelope surrounding the outér core made
from different materials. Through the choice of the materials for the outer
core and the envelope the stiffness and elasticity of the bristles on the
one hand and their action in dental care on the other can be influenced and
varied in desired manner. The ribs on the envelope can either be made from

the material thereof or from a differept material.
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15. Method for the manufacture of a plastic bristle for a toothbrush

according to one of the clains 1 to 14, characterized in that a profiled
nmonof i | ament (9) or a nonofilament with at |east one axiatty-parallel rib
(11, 12; 14 to 16; 18 to 21) is extruded; then twﬁ'ﬂﬂ

at | east part
of its length and the twist is fixed. 16. Met hod lﬂﬂg’ !HMUre of a
L o 14 or

plastic bristle for a toothbrush accorgjpggsto one o (
for an interdental cl eaner, characteri Z“e%—n that a nonofil anent hade from

one plastic is co-extruded together with the ribs made froma plastic

havi ng otiherroohmsxaeh eitht h Grubh M3k Gn@Viitni bfastitt Wb IR, eH8di8ha iyl f ace
C ruded conposite is tw sted over at | east

characteristics,.then the cq-ex | .
part of icf)lgbll%ag’t%‘)aﬂ‘ﬂ'd?ﬁ%’ t\ﬂ‘%‘{ theretpy gfpereot] at Jgash RpugchbatedPhghedt cl ai m
15 or 16gcichemfacdraibk ethriface haprofhpe a@xt tHed @slrmron0f ihleaﬁel'tbl:ll-)é@fnehh@y Cti:wist—
co-extru i ' I h ri.or. tQ tw.sting. . o] .
accor di ngﬁgoacg@ﬁ%eégﬁgr%fﬁ%,mg%ﬁ’ar%g% SFTYE 8i " ttﬁ%& Qgﬁebrﬁﬁﬁ%ﬁw?;ﬂﬁ{“pﬁrse
co- ext r udetPiCohpo ot eati dertapnethabiy i(Abbaabing ovew henglrcunfe@entibtthod

accor di nguf facel 8)Madd natbataet &l 280 khrds"Blr A€o length and that the head

of the helix (4) is rounded.

2. Toothbrush according to claim 1, characterized in that at least part of
the bristles (1) has a one or multiple-pitch helix (5, 6).

3. Toothbrush according to claim 1, characterized in that the helix (4) has

a substantially trapezoidal cross-section.

4. Toothbrush according to claim 1, characterized in that the helix and

core have different colours.

5. Toothbrush according to claim 1, characterized in that the helix and

core are made from different materials.

6. Toothbrush according to claim 1, characterized in that the core has an
outer core (10a; 13a; 17a) and an envelope (10b; 13b; 17b) surrounding said

outer core made from different materials.

7. Toothbrush according to claim 1, characterized in that the monofilament

or monofilaments are made from elastic plastic.

8. Toothbrush according to claim 1, characterized in that the bristle (1)
only has a helix over part of its length.

9. Method for the manufacture of a plastic bristle for a toothbrush accor-

ding to one of the claims 1 to 8, characterized in that a profiled mono-

filament (9) or a monofilament with at least one axially parallel rib
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tw sted nonofilanment or tw sted conposite, follow ng heat stabilization, is
st ored at an optionally increased tenperature. 20. Met hod accordl ng to
claim 15 or 16, characterized in that T

-10-  ‘the use-side end of each bristle Ps™rounded b
21. Method according to claim15 or 16, characterize ,EH@ giujm Hlﬂi stles
are indivi dualnﬁépor groupwi se nejted on their fastenl head

and anchdrt&d &R eli% RS F¥ite 16r UK dbody.

10. Method for the manufacture of a plastic bristle for a toothbrush accor-
ding to one of the claims 4 to 8, characterized in that a monofilament made
from one plastic is coextruded together with the ribs made from a plastic

having different characteristics is coextruded, then the coextruded compos-

ite is twisted over at least part of its length and the twist is fixed.

- 11. Method according to claim 9 or 10, characterized in that the extruded

monofilament or extruded composite is stretched prior to twisting.

12. Method according to claim 9 or 10, characterized in that the monofila-

ment or coextruded composite is thermally stabilized after twisting.

13. Method according to claim 12, characterized in that the twisted mono-
filament or composite is stored at an optionally increased temperature after

thermal stabilization.

14. Method according to claim 9 or 10, characterized in that the use~side

end of each bristle is rounded by surface melting.
15. Method according to claim 9 or 10, characterized in that the bristles

are individually or groupwise melted on their fastening-side end to a head
and anchored therewith in the brush body.
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