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Description

Field of the Invention

[0001] The present invention refers to a process for
manufacturing a toothbrush and a bristle head thereof,
as well as to the mould for such method.

Background art

[0002] It is known that toothbrushes of the most varied
shapes and constructions are common on the market.
Toothbrushes displaying a metal portion within the han-
dle have also been on offer, especially in the past. An
example is disclosed in GB 2050156.
[0003] The need has recently arisen to manufacture a
toothbrush consisting mainly of plastic material (essen-
tially polypropylene and elastomere), for it to appeal in
terms of handling and to be resistant to external agents
(water, toothpaste, and so on), but also being provided
with a particularly sturdy inner core, such as a metal core.
[0004] A metal-core toothbrush has some significant
advantages over conventional, full-plastic toothbrushes.
Firstly, the metal material (or equivalent), having a much
larger elastic modulus than plastic materials, allows to
achieve greater strength, longer duration and innovative
elastic properties. Moreover, due to the increased
strength of the material, it is possible to largely reduce
the dimensions - in particular the resistant section - of
the structural part of the toothbrush, for example of the
neck portion between the handle and the bristle head.
That makes the toothbrush ergonomically more advan-
tageous, because it stands apart for its slimness precise-
ly in the portion which interferes with the user’s mouth
and where it is hence most appreciated when the bulk is
minimal. Increased ergonomics also translate into better
manoeuvrability and, in the last analysis, in increased
cleaning effectiveness.
[0005] The plastic component, in addition to pleasant
tactile sensations, ensures good protection of the metal
component from any oxidation or contact with the mouth
lining (which contact might underlie allergic reactions).
[0006] Furthermore, the combination of the metal com-
ponent with the plastic component, provided the latter is
sufficiently clear, allows to obtain innovative and valuable
aesthetic effects.
[0007] Finally, the presence of a core of a material with
a high specific weight allows to achieve innovative results
in terms of the weight and balancing of the toothbrush.
[0008] Beyond these immediately understandable as-
pects, the known art does not offer yet an effective proc-
ess to be able to assemble a plastic toothbrush with a
metal core. As a matter of fact, technological difficulties
exist in combining these two so incompatible materials,
both in terms of their nature, and in terms of processing.
[0009] In particular, it is necessary to identify a config-
uration and a process suitable for maintaining the inner
core securely fastened in the mould and suitably exposed

to be able to embed it and join it correctly to the plastic
material injected into the mould.
[0010] Moreover, it would also be desirable to be able
to have a process available which allows to introduce the
use of a core into a toothbrush moulding method which,
by becoming consolidated, has already allowed to
achieve excellent results in terms of quality, economy
and yield.
[0011] Moreover, in the toothbrush moulding process,
the need arises to tuft the head portion by resorting to in-
moulding or anchor-less processes, for the entire man-
ufacturing process to remain effective and for it to be able
to exploit uniform equipment.
[0012] However, it has been detected that these tech-
niques still have drawbacks ensuing from the moulding
of plastic material in the proximity of an enlarged portion
of tuft root.
[0013] As a matter of fact, once the tufts have been
processed to obtain an enlarged end or head, there are
essentially two ways to anchor them to the remaining
toothbrush portion. A first way provides to introduce the
tufts into a suitable mould mask and hence to inject the
remaining toothbrush head portion, wherein the enlarged
ends remain embedded and joined together. In this case
it is possible to suitably configure the mould and the mask
to reduce to a minimum the problems during plastic in-
jection.
[0014] A second way provides to introduce and fasten
the tufts on a plate intended to then be fastened to the
remaining toothbrush portion, which it will permanently
form a part of.
[0015] In this last case, evidently, the plate is a tooth-
brush component which hence, both in terms of material
and of the configuration, cannot be best adapted based
solely on moulding requirements. It may therefore hap-
pen that, should it be required to inject molten plastic
under pressure in the proximity of such component, leaks
of material occur between the individual tufts and the
respective housing holes.
[0016] This happens because the individual tufts are
inserted in the holes and, despite being molten at their
ends to form enlarged ends, they maintain a certain axial
sliding play. The plastic material injected in the proximity
of the enlarged end hence tends to seep in between such
head and the plate, and then to leak out in the gap G
(see fig. 6A) between filaments F and the perimeter H of
the holes, which is certainly not sealed due to the very
structure of the tufts.
[0017] The seepage of plastic material, as may be
guessed, causes unpleasant burrs and the possible dis-
assembly of the topography of the tufts on the toothbrush.
[0018] Examples of injection techniques are disclosed
in EP 567 672, which, however, remain not fully satisfac-
tory. A further moulding method is disclosed in JP-A-11
254 475.
[0019] The object of the present invention is hence that
of providing an innovative manufacturing process of a
toothbrush as described above, which allows to combine
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the advantages of the consolidated moulding processes
of plastic toothbrushes with the advantageous introduc-
tion of a core, in particular a metal core.

Summary of the Invention

[0020] This object is achieved through the method de-
scribed in short in the accompanying claims.
[0021] In particular, according to the invention, a man-
ufacturing process of a toothbrush of plastic material hav-
ing an inner core is provided, of the type wherein the
following steps are provided

- manufacturing a resistant core, in particular a metal
core,

- introducing said resistant core into a mould cavity
formed by opposite footprints belonging to a lower
half-mould and to an upper half-mould and, subse-
quently,

- injecting molten plastic material into said mould cav-
ity for the manufacture of at least part of the tooth-
brush handle, and wherein

said resistant core is arranged in a respective footprint
of a lower half-mould in contact with at least two support
platforms, apt to support said core in the proximity of a
central line of the mould cavity,
and in that before the injection of structural plastic mate-
rial, said lower half-mould is coupled with an upper half-
mould provided with at least one ribbing apt to come in
contact with said metal core at least in a position between
said support platforms and opposite thereto with respect
to the core.
[0022] According to a further main aspect of the inven-
tion, a mould for a manufacturing process of a plastic
toothbrush embedding a resistant core is provided, con-
sisting of at least one footprint in a lower half-mould and
one footprint in an upper half-mould, between which a
mould cavity for the moulding of at least one first plastic
component of a toothbrush is defined, the footprint of the
lower half-mauld providing at least two support platforms,
apt to support a metal core of the toothbrush in the prox-
imity of a central line of the mould cavity, and the footprint
of said upper half-mould having a ribbing apt to come in
contact with the resistant core at least in a position be-
tween said support platforms and in an opposite position
thereto with respect to the core.

Brief Description of the Drawings

[0023] Further features and advantages of the method,
of the mould and of the toothbrush according to the in-
vention will be in any case more evident from the following
detailed description of some preferred embodiments, giv-
en by way of example, and illustrated in the attached
drawings, wherein:

figs. 1A-1D are top plan, side elevation, bottom per-

spective and top perspective views, respectively, of
an exemplary metal core joined together with a bris-
tle head;
fig. 2 is a perspective view of the semi-finished prod-
uct of fig. 1A joined together to an assembly mask;
fig. 3 is a perspective view of a lower half-mould
whereto the mask of fig. 2 is applied;
fig. 4 is a longitudinal-section view taken along the
symmetry axis of a full mould according to the inven-
tion;
figs. 5A-5C are bottom plan, elevation side and top
plan views, respectively, of the semi-finished product
of fig. 1 whereto a first component of plastic material
has been added;
figs. 5D-5E are perspective views of the semi-fin-
ished product of figs. 5A-5C;
fig. 6, as mentioned, is a top plan view of a bristle
head, whereof
fig. 6A shows a partial enlargement of some fila-
ments introduced in a respective hole;
fig. 7 is an elevation side view of an exemplary full
toothbrush;
fig. 8 is an elevation side view of a toothbrush com-
ponent provided with holes to be tufted;
fig. 9 is an elevation side view of a group of tufts
arranged according to the configuration with which
they are to be tufted;
fig. 10 is a plan view of the back side of the compo-
nent of fig. 8 provided with the molten tufts and with
a membrane according to the invention; and
figs. 11A and 11B are elevation side and perspective
views, respectively, of a full head manufactured ac-
cording to the method of the invention.

Detailed Description of Some Preferred Embodiments

[0024] In the following, reference will be made, in an
exemplary way, to a toothbrush comprising a metal core,
but it is understood that the core might also be made of
other materials having individual features with respect.to
the remaining portion of injectable plastic body.

The Metal Core

[0025] In order to manufacture a metal-core tooth-
brush, a core 1 of metal material is first manufactured,
for example such as the one clearly shown in fig. 1A-1D.
The metal core 1 has an elongated, slim profile - espe-
cially in the neck portion C, i.e. between the area G of
engagement with the head and the handle area I - which
is rather thin.
[0026] In the embodiment shown in the attached draw-
ings, metal core 1 has an open-V, transversal profile, at
least on the entire handle portion and on part of neck C.
This profile allows to obtain a good inertia modulus which
makes the entire core more rigid to.bending, despite re-
duced material thickness.
[0027] The thickness preferably lies in the range 0.2

3 4 



EP 2 077 181 B9

4

5

10

15

20

25

30

35

40

45

50

55

mm to 3 mm, preferably below 1.5 mm and even more
preferably below 1 mm. As a matter of fact, it has been
detected that a larger thickness would cause excessive
thermal inertia which, depending on the material, would
end up making the cooling times and the shrinkage ratios
incompatible with those of the plastic material in which
the core is intended to be embedded.
[0028] A preferred metal material for core 1 is a zinc-
and-aluminium based alloy (zama), but it is not ruled out
that also other metals may be equally suitable, such as
aluminium, stainless steel, copper alloys and so on. An
injectable metal alloy, such as a zama alloy, is preferable,
which allows to obtain a core having a shape best suited
to follow the profile of a toothbrush.
[0029] The metal core may be obtained in any case
both by microfusion, and by shearing and bending, by
MIM techniques, or other.
[0030] In the embodiment shown in the drawings, the
head portion G of core 1, intended for the coupling with
a bristle head, is "racket- shaped". In particular, the head
portion G widens transversally with respect to the neck
portion C and forks out into three prongs G1, G2 e G3
which join again at the vertex, between which apertures
A1 and A2 are defined. This configuration makes the sub-
sequent coupling with a bristle head particularly effective,
as will be set forth in the following.
[0031] However, the provision of a different coupling
element G at the head end of the metal core does not
depart from the teachings of the present invention. For
example, engaging means (not shown) may simply be
provided, intended to remain uncovered at the end of the
manufacturing process to then be joined, also by the user
himself, to an interchangeable head having a matching
shape.

The Bristle Head

[0032] Should the bristle head be fixedly joined to the
toothbrush, at this point the process according to the in-
vention provides to manufacture a bristle head separate-
ly. A head may be manufactured by the most preferred
technology for the specific tuft topography which it is in-
tended to offer.
[0033] The head consists, in a manner known per se,
of a support component 20 provided with a plurality of
through-holes 21 wherein bristle tufts 23 are provided to
be inserted.
[0034] Component 20, being part of the toothbrush it-
self, is preferably made of a material consistent with that
of the toothbrush, for example plastic material such as
polypropylene.
[0035] Bristle tufts 23 are anchored to support compo-
nent 20 by the anchor-free technology. The individual
tufts 23 are hence inserted into holes 21 by means of
suitable tufting equipment (not shown) and then molten
at one base end 23a adjacent to the back side 20a (the
lower one in fig. 8) of support component 20. The local-
ised melting of ends 23a, obtained by heat supply or by

ultrasounds, causes a joining of the filaments with one
another and creates an enlarged head which prevents
the withdrawal of the tufts from holes 21 towards the outer
side (the top one in fig. 8) of component 20.
[0036] Since the melting of ends 23a occurs when the
tufts are already inserted in the component or support
plate 20, a small adhesion may result between molten
heads 23a and the inner side 20a of plate 20, which ad-
hesion, however, cannot be very effective due to the dif-
ferent nature of the two materials. As a matter of fact, the
filaments of tufts 23 are typically made of nylon, which
melts at a different temperature from that of plate 20.
[0037] Moreover, since during the localised tuft melting
a partial squashing of tuft heads 23a is caused, a mutual
joining between the various heads may also occur, which
further eases the, anchoring of the tufts on support 20.
[0038] However, if tufted plate 20 was thereby intro-
duced in the mould, to inject a back portion finally cov-
ering the heads of tufts 23 and provides the completion
of the head, the undesired seeping mentioned above
would occur.
[0039] Therefore, according to the invention, after hav-
ing assembled the tufts with support 20, it is provided to
define/apply a thin protection membrane or film 30 ad-
hering to heads 23a of the tufts, as shown in fig. 10.
[0040] Film 30 has such an extension area as to sub-
stantially cover all molten heads 23a of tufts 23 or, at
least, those in the proximity of the injection point(s) into
the mould intended to produce the back portion of the
head.
[0041] In fig. 10, the film has a profile equivalent to that
of support 20, but slightly smaller, so as to cover all the
heads 23a of the tufts, except part of the peripheral ones.
[0042] This configuration is particularly advantageous
because it allows to substantially cover all the tuft heads,
but leaves a free peripheral rim which ensures an effec-
tive bonding of the subsequent injected material to the
peripheral portion of support 20.
[0043] Film 30 must be of a material which does not
melt immediately upon contact with the molten plastic
material which is subsequently injected to complete the
back portion of the head. This allows to preserve its
shielding effectiveness - according to what is set forth
below - at least for the entire initial step of the injection,
during which the injection pressure is higher.
[0044] The Applicant could ascertain that also a paper-
based material performs this task very well, since it is
inexpensive and easily available and does not burn in
the injection step since it is not in contact with oxygen.
[0045] According to a more preferred embodiment,
protection film 30 has an adhesive side, for example it is
an adhesive paper label. As a matter of fact, the adhesive
side of the film is placed in contact with tuft heads 23a
and allows to apply and keep easily in position the pro-
tection film or membrane 30 during the industrial process
for the handling and moulding of the toothbrush.
[0046] The protection film can also be made of other
materials, such as also metal alloys (for example alumin-
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ium) or the very material of which the subsequently in-
jected toothbrush head portion is made. For example, it
is possible to obtain such shielding film directly in the
toothbrush mould, performing a first low-pressure injec-
tion in the proximity of the head, so as to define a first
shielding film 30 adjacent to the tufts.
[0047] In this last case, membrane or film 30 will melt
together with the material supplied during the second
high-pressure injection of plastic material (the one used
to obtain the remaining toothbrush portion), but with a
sufficient delay to perform in any case its protective func-
tion.
[0048] The thickness of membrane 30 depends on the
material it is made of, it being proportionally larger in the
case of a membrane of a plastic material partly melting
at the injection temperatures/pressures. For example, it
has been detected that an adhesive paper label can per-
form its task very well with a thickness of 50-400 Pm.
[0049] The thickness is in any case preferably such
that membrane. 30 maintains a certain flexibility, so as
to better adapt to the irregular surface 20a of support 20,
scattered with the flattened heads 23a of the tufts.
[0050] In substance, after having applied protective
film/membrane 30, support 20 complete with tufts 23 and
with film 30 is ready to be inserted in the toothbrush
mould.
[0051] In figs. 11A and 11B a head insert T according
to a preferred embodiment is shown, once the moulding
and hardening (cooling) step of the back portion and the
corresponding ejection from the mould has been com-
pleted.
[0052] As can be seen clearly, in case the head must
be coupled with a metal core as shown in the drawings,
i.e. with "racket-shaped" head ends, the bristle head dis-
plays a back surface provided with a matching footprint.
That is, the back of the head has recesses and reliefs in
correspondence of prongs G1-G3 and apertures A1-A3,
respectively, of the head portion of core 1. This makes
the coupling between the core and the head on the ad-
hesion plane thereof potentially stable, so as to prevent
undesired relative movements during the moulding step.

Moulding of the First Component.

[0053] A series of bristle heads T are formed and com-
pleted on a metal mask M, by means of which the heads
can be handled and transferred along the production line.
[0054] Each mask M may comprise, as shown in the
drawings, four footprints for an equal number of heads
(fig. 2).
[0055] The bristle masks then arrive at an assembling/
moulding station in correspondence of which they are
housed - for example after having been methodically tak-
en from a storage by a gripping hand with vacuum suction
- and locked in a corresponding seat of a lower half-mould
S1 of the mould, wherein an equal number of footprints
P1-P4 is obtained, which define a part of the mould cavity
for a semi-finished toothbrush.

[0056] Lower half-mould S1 preferably comprises a
footprint number multiple of the number of footprints ex-
isting on masks M and is hence arranged for housing a
certain number of masks, for example four aligned masks
next to one another.
[0057] On a rotary turntable (not shown) there are pref-
erably mounted two half-moulds S1, in opposition one to
the other, which can thereby be alternatively brought be-
low a moulding head, where a coupling occurs with an
upper half-mould S2 and the injection of plastic material
of a first component. Moulding turntable systems, of the
prior art, are described for example in EP 893 225 and
EP 836 923 in the name of G.B. Boucherie NV.
[0058] According to the invention, each of footprints
P1-P4 intended to house a metal core 1, as clearly visible
in fig. 3, is provided with two support platforms Q1-Q4
and R1-R4 apt to support and retain core 1 in a central
position with respect to the toothbrush body.
[0059] In substance, the two support platforms Q and
R rise from the bottom of footprint P and define a support
or contact surface which lies in the proximity of a central
line of the mould cavity, i.e. of the toothbrush.
[0060] Preferably, the two platforms are arranged one
(R) in the proximity of the handle end of the toothbrush,
while the other one (Q) is in the proximity of the CG area
of core 1, i.e. in the proximity of the connection between
handle portion I and neck portion C.
[0061] For correct core retaining in the mould, the sur-
faces of the two platforms Q and R intended to come in
contact with core 1 are preferably shaped so as to match
the possibly-curved, corresponding surface conforma-
tion of core 1.
[0062] Since the two platforms R and Q are intended
to occupy part of footprint P, depending on their location,
their sizing and shape takes into account the fluidody-
namic requirements of the plastic material which must
be injected into the mould. In the embodiment shown,
CG platform Q displays a minimal length and is rather
elongated in the longitudinal direction of the footprint. The
upstream edge Q’ (leading edge), with respect to the in-
jection point of the plastic material (Z1), has a rising front
with a rounded profile; conversely, the downstream edge
Q" (trailing edge) displays a tilted front and, possibly, with
a more tapered profile.
[0063] Moreover, CG support platform Q preferably
has a pin N intended to engage with a corresponding
hole 1a of metal core 1. The pin projects from the respec-
tive platform according to a direction favourable to the
introduction of hole 1a during the movement of deposition
of core 1 into footprint P.
[0064] This pin N has the twofold task of longitudinally
centring core 1 in its moulding footprint P, as well as of
providing a valid constraint of the same core, which pre-
vents undesired transversal displacements, especially
during the pressure injection of the plastic material into
the mould.
[0065] As a matter of fact, it must be considered that
the secure fastening of the core to the inside of the mould

7 8 



EP 2 077 181 B9

6

5

10

15

20

25

30

35

40

45

50

55

cavity is one of the critical points for the success of the
finished product. The plastic material is normally injected
at a high pressure (even up to the order of 700-800 bar)
and hence the push imparted to the inner core would risk
shifting it from its position established by the design.
[0066] Moreover, hole la maintains an advantageous
usefulness also during the subsequent step of moulding
the plastic material, as will be highlighted further on.
[0067] An upper half-mould S2 is furthermore provided
to cooperate with lower half-mould S1, so as to define a
footprint P’ which defines, together with lower footprint
P, the moulding cavity of the first component.
[0068] According to the invention, upper half-mould S2
also has a support for retaining metal core 1. In particular,
the upper half-mould has an elongated ribbing L (the half-
mould portion resting on core 1 visible in the section of
fig. 4), intended to come in contact in the cavity of core
1 (i.e. above in the drawing of fig. 4) in an area lying
between the two lower support platforms Q and R and
opposite thereto with respect to the core.
[0069] Thereby, enclosing metal core 1 between three
contact areas (two arranged on one side and one ar-
ranged on the opposite side, lying between the first two
ones), an effective locking system for core 1 is config-
ured. This locking system avoids any undesired move-
ment of metal core 1 in the mould, especially during the
injection of the first plastic component, but at the same
time it is very little invasive and hence does not negatively
affect the solidity of the moulded plastic material nor its
final aesthetic result.
[0070] Finally, it is preferable for the two half-moulds
S1 and S2 to be shaped so that footprints P and P’ house
the metal core entirely. In other words, metal core 1 is
preferably suited to be fully covered by the plastic mate-
rial of the first component, except for the areas resting
on platforms Q and R and ribbing L.
[0071] In particular, it is deemed advantageous for at
least the entire peripheral edge of the metal core to be
covered with the first structural plastic component, for
example polypropylene. This ensures good grafting of
the plastic material to the metal core, as well as good
bonding of the second (typically elastomeric) component
and avoids undesired seepage of the second component
between the metal core and the first component.
[0072] For such purpose, the support areas (which can
be better defined as areas of contact with the metal core)
of platforms Q and R and of ribbing L must be sufficiently
narrow so as not to affect the peripheral edge area of the
core.
[0073] Operatively, once metal core 1 has been placed
into the lower half-mould (fig. 3) - well-centred and re-
tained by the insertion of pin N into hole 1a- the turntable
in the moulding station is caused to rotate and carries
half-mould S1 below the injection head, where it is closed
with upper half-mould S2. and the injection of the first
plastic structural component, typically made of polypro-
pylene, begins.
[0074] The point of injection of the first component pref-

erably lies in the proximity of the rear end of the handle
(Z1 end of channel Z in fig. 4). The injection, since it occurs
at the end of the mould cavity, is preferably pressure-
controlled, in order to suitably adjust the pressure in the
mould and the progress of the injection front. Injection
may occur, for example, over 2-3 seconds with three-four
different subsequent pressure events.
[0075] The fact that core 1 is well-centred along a cen-
tral line within the mould cavity causes also the cavity
volumes on both sides of the core to be substantially
balanced: this avoids pressure peaks on either side of
core 1, which might otherwise bend the core during in-
jection and move it into an undesired position.
[0076] Another point of preventive low-pressure injec-
tion may be provided in the proximity of the head, should
membrane 30 be provided directly in the mould.
[0077] In any case, the plastic material injected at high
pressure closes and completes the back of the head.
[0078] The plastic material supplied during injection
ends up bonding with at least part of the inner side 20a
of support 20, in particular along the periphery thereof,
being made of identical or substantially compatible and
related material.
[0079] Due to the presence of membrane 30, found at
least in correspondence of the points of injection high-
pressure, the injected material is unable to seep below
tuft heads 23a - otherwise leaking through the gaps pro-
vided with holes 21.
[0080] Moreover, the inclusion of membrane 30 com-
prises no contraindication. On the contrary, through a
suitable choice of the materials - for example a clear plas-
tic material (at least once cooled in the condition of use)
for the toothbrush head and a variously coloured or pat-
terned support for film 30 - it is possible to obtain appeal-
ing colour and aesthetic effects.
[0081] At the end of moulding, the rotation of the turn-
table brings the lower half-mould in the initial position,
wherefrom the semi-finished products are taken, so as
to free half-mould S1 which is ready again for a subse-
quent loading cycle. In this step, the semi-finished prod-
ucts are as illustrated in figs. 5A-5E. In such respect,
please notice the recesses left in first component 2 by
support platforms Q and R (recesses 2a and 2c, respec-
tively) and by ribbing L (recess 2b).

Moulding of the second Component

[0082] The semi-finished products are then sent to a
second mould (possibly arranged on the same turntable
or in a second moulding station) where a second finishing
plastic component is applied, for example an elastomeric
material.
[0083] The semi-finished product is therefore intro-
duced, in a manner known per se, into a new mould into
which the second component is injected which, in addi-
tion to aesthetically finishing the toothbrush, fills the re-
cesses 2a-2c left by the support and locking system of
metal core 1.
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[0084] In this step, advantageously, the finishing and
filling plastic material, injected by one of the two parts of
hole ia, for example into the recess 2b left by ribbing L,
can overflow also onto the other side. The provision of
hole 1a - in addition to the retaining function set forth
above - hence allows both to inject plastic material on
one side only of the two parts, and to obtain a resistant
anchoring of the two opposite masses of elastomeric ma-
terial to the toothbrush body, because they join through
the hole.
[0085] Once this step too has ended, the toothbrush
is complete (fig. 7) and may be sent to a quality assurance
line and then for packaging.
[0086] As can be evinced from the above-reported de-
scription, the teachings according to the invention allow
to define a moulding process and the corresponding
mould, particularly suited for obtaining a toothbrush with
a slim metal core.
[0087] The process, in particular, allows to perfectly
embed the metal core into the plastic body of the tooth-
brush (so as not to leave it exposed to external agents),
securely fastening also the bristle head component. The
perfect retaining of the core in the mould, despite its slim-
ness, further allows to obtain a product of excellent quality
and finishing.
[0088] It is nevertheless understood that the invention
is not limited to the particular embodiments illustrated
above, which are only non-limiting examples of the scope
of the invention, but that a number of variants are possi-
ble, all within the reach of a person skilled in the field,
without departing from the scope of the invention.
[0089] For example, instead of providing a single pin
N on CG support platform Q, a different coupling element
may be provided which holds the metal core at least in
its transversal direction inside its footprint P in mould 1.
[0090] Also, despite reference always having been
made to bristle heads obtained separately and then ap-
plied to the remaining handle portion, the method of the
invention is well-suited also to manufacture an entire
toothbrush, wherein the head portion is integral with the
handle and is subsequently bristled with a conventional
anchor technique.
[0091] Finally, it is not ruled out for the resistant inner
core to be made of non-metal materials, possibly having
a high elastic modulus, obtaining a product with equiva-
lent features.

Claims

1. Method for manufacturing a toothbrush of plastic ma-
terial with resistant inner core, in particular a metal
one, of the type wherein the following steps are pro-
vided

- manufacturing a resistant inner core,
- introducing said resistant inner core into a
mould cavity defined by opposite footprints be-

longing to a lower half-mould (S1) and to an up-
per half-mould (S2) and, subsequently,
- injecting molten plastic material into said mould
cavity to manufacture at least part of the tooth-
brush handle, wherein

said resistant inner core (1) is arranged in a respec-
tive footprint (P) of a lower half-mould (S1) in contact
with at least two support platforms (Q, R), apt to sup-
port said core (1) in the proximity of a central line of
the mould cavity, characterised
in that, before the injection of structural plastic ma-
terial, said lower half-mould (S1) is coupled with an
upper half-mould (S2) provided with at least one rib-
bing (L) apt to come in contact with said metal core
at least in a position between said support platforms
(Q, R) and in an opposite position thereto.

2. Method as claimed in claim 1), wherein, before the
placing of said resistant core (1), a transport mask
(M), into which a plurality of bristle heads has been
introduced, is coupled with said lower half-mould
(S1) so that said heads lie in correspondence of re-
spective toothbrush footprints (P1-P4).

3. Method as claimed in claim 1) or 2), wherein it is
provided for at least one of said support platforms
(Q) to have transversal retaining means (N) for said
metal core (1).

4. Method as claimed in claim 3), wherein said retaining
means are in the shape of a pin (N) apt to couple
with a corresponding through-hole (1a) obtained in
said metal core.

5. Method as claimed in any one of the preceding
claims, wherein at least one of said support platforms
(Q) is arranged in the area of the centre of gravity of
said core (1).

6. Method as claimed in any one of the preceding
claims, wherein at least one of said platforms (Q)
rises from the bottom of the footprint (P) of the lower
half-mould (S1) and has a lateral shape with a flui-
dodynamic profile with respect to the flow of molten
material injected into said footprint.

7. Method as claimed in any one of the preceding
claims, wherein following the injection of said struc-
tural plastic material, the thus-obtained semi-fin-
ished product is removed from the mould and intro-
duced into a further mould into which at least a sec-
ond finishing plastic component is injected, apt to fill
any recesses (2a-2c) left by said support platforms
(Q, R) and ribbing (L).

8. Method as claimed in claim 7), wherein at least one
between said structural plastic material or finishing
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plastic material is injected so that it goes through a
through-hole (1a) of said metal core.

9. Method as claimed in any one of the preceding
claims, wherein said core (1) is made of metal.

10. Method as claimed in any one of the preceding
claims, further comprising the steps of

- arranging at least one head component pro-
vided with through-holes and tufted with tufts of
synthetic single-yarns, and of melting the bottom
ends of said tufts in shape of heads (23a) larger
than the corresponding holes (21), and wherein
the back side (20a) of said head component is
further completed by the injection of a comple-
tion molten material which is later caused to
harden,
- before said injection of molten material, apply-
ing a protection membrane (30) onto said back
side (20a), the membrane having such an ex-
tension as to cover said tuft heads (23a) at least
in areas in the proximity of high-pressure points
of said molten material.

11. Mould for a manufacturing process as claimed in any
one of the preceding claims, consisting of at least
one footprint in a lower half-mould (S1) and of a foot-
print in an upper half-mould (S2) between which a
mould cavity is defined for the moulding of at least
one first plastic component of a toothbrush, charac-
terised in that in the footprint (P1-P4) of said lower
half-mould (S1) at least two.support platforms (Q, R)
are provided, apt to support a resistant toothbrush
core (1) in the proximity of a central line of the mould
cavity, and in that the footprint of said upper half-
mould (S2) has a ribbing (L) apt to come in contact
with said resistant core (1) at least in a position be-
tween said support platforms (Q, R).

12. Toothbrush characterised in that it is obtained by
a method according to any one of the preceding
claims.

Patentansprüche

1. Verfahren zum Herstellen einer Zahnbürste aus
Kunststoffmaterial mit resistentem inneren Kern, ins-
besondere einem metallischen, des Typs, bei dem
die folgenden Schritte bereitgestellt werden:

- Herstellen eines resistenten inneren Kerns,
- Einführen des resistenten inneren Kerns in ei-
ne Formaushöhlung, die definiert ist durch sich
gegenüberliegende Grundflächen gehörend zu
einer unteren Halbform (S1) und einer oberen
Halbform (S2), und, anschließend,

- Injizieren von geschmolzenem Kunststoffma-
terial in die Formaushöhlung, um wenigstens ei-
nen Teil des Zahnbürstengriffs herzustellen, wo-
bei
der resistente innere Kern (1) in einer entspre-
chenden Grundfläche (P) einer unteren Halb-
form (S1) in Kontakt mit wenigstens zwei Stütz-
plattformen (Q, R) angeordnet ist, die geeignet
sind, um den Kern (1) in der Nähe einer zentra-
len Linie der Formaushöhlung zu stützen,
dadurch gekennzeichnet, dass vor dem Inji-
zieren von strukturellem Kunststoffmaterial die
untere Halbform (S1) mit einer oberen Halbform
(S2) gekoppelt wird, die mit wenigstens einer Rif-
felung (L) bereitgestellt ist, die passend ist, um
in Kontakt zu kommen mit dem Metallkern we-
nigstens in einer Position zwischen den Stütz-
plattformen (Q, R) und in einer gegenüberlie-
genden Position dazu.

2. Verfahren nach Anspruch 1, wobei vor dem Anord-
nen des resistenten Kerns (1) eine Transportmaske
(M), in die eine Vielzahl von Bürstenköpfen einge-
führt worden ist, mit der unteren Halbform (S1) so
gekoppelt wird, dass die Köpfe in Korrespondenz
der entsprechenden Zahnbürstengrundflächen
(P1-P4) liegen.

3. Verfahren nach Anspruch 1 oder 2, wobei für wenig-
stens eine der Stützplattformen (Q) es vorgesehen
ist, transversale Haltemittel (N) für den Metallkern
(1) aufzuweisen.

4. Verfahren nach Anspruch 3, wobei das Haltemittel
in der Form eines Stifts (N) ist, der passend ist, um
mit einem korrespondierenden Durchgangsloch
(1a), das in dem Metallkern vorliegt, zu koppeln.

5. Verfahren nach einem der vorangehenden Ansprü-
che, wobei wenigstens eine der Stützplattformen (Q)
angeordnet ist in der Fläche des Gewichtsschwer-
punkts des Kerns (1).

6. Verfahren nach einem der vorangehenden Ansprü-
che, wobei wenigstens eine der Plattformen (Q) von
dem Boden der Grundfläche (P) der unteren Halb-
form (S1) aufsteigt und eine seitliche Form mit einem
fluiddynamischen Profil in Bezug auf den Fluss des
in die Grundfläche injizierten geschmolzenen Mate-
rials aufweist.

7. Verfahren nach einem der vorangehenden Ansprü-
che, wobei folgend der Injektion des strukturellen
Kunststoffmaterials das so erhaltene halbfertige
Produkt aus der Form entfernt wird und in eine wei-
tere Form eingeführt wird, in die wenigstens eine
zweite Endbearbeitungskunststoffkcomponente in-
jiziert wird, die passend ist, um jegliche Ausnehmun-
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gen (2a-2c) zu befüllen, die durch die Stützplattfor-
men (Q, R) und die Riffelung (L) belassen wurden.

8. Verfahren nach Anspruch 7, wobei wenigstens eines
des strukturellen Kunststoffmaterials oder des End-
bearbeitungskunststoffmaterials so injiziert wird,
dass es durch ein Durchgangsloch (1a) des Metall-
kerns hindurch geht.

9. Verfahren nach einem der vorangehenden Ansprü-
che, wobei der Kern (1) aus Metall ist.

10. Verfahren nach einem der vorangehenden Ansprü-
che, weiter umfassend die Schritte:

- Anordnen wenigstens einer Kopfkomponente,
die mit Durchgangslöchern versehen ist und mit
Büscheln aus synthetischem Einzelgarn bebü-
schelt ist, und Schmelzen der Bodenenden der
Büschel in Form von Köpfen (23a), die größer
sind als die korrespondierenden Löcher (21),
und wobei die Rückseite (20a) der Kopfkompo-
nente weiter vervollständigt wird durch die In-
jektion eines geschmolzenen Vervollständi-
gungsmaterials, welches später veranlasst wird
zu härten,
- vor dem Injizieren des geschmolzenen Mate-
rials Auftragen einer Schutzmembran (30) auf
die Rückseite (20a), wobei die Membran eine
solche Abmessung aufweist, um die Büschel-
köpfe (23a) wenigstens in Flächen in der Nähe
der Hochdruckpunkte des geschmolzenen Ma-
terials abzudecken.

11. Form für ein Herstellungsverfahren nach einem der
vorangehenden Ansprüche, bestehend aus wenig-
stens einer Grundfläche in einer unteren Halbform
(S1) und einer Grundfläche in einer oberen Halbform
(S2), zwischen denen eine Formaushöhlung für das
Formen wenigstens einer ersten Kunststoffkompo-
nente einer Zahnbürste definiert ist, dadurch ge-
kennzeichnet, dass in der Grundfläche (P1-P4) der
unteren Halbform (S1) wenigstens zwei Stützplatt-
formen (Q, R) bereitgestellt sind, die passend sind,
um einen resistenten Zahnbürstenkern (1) in der Nä-
he einer zentralen Linie der Formaushöhlung zu stüt-
zen, und dass die Grundfläche der oberen Halbform
(S2) eine Riffelung (L) aufweist, die passend ist zum
Inkontaktkommen mit dem resistenten Kern (1) we-
nigstens in einer Position zwischen den Stützplatt-
formen (Q, R).

12. Zahnbürste, dadurch gekennzeichnet, dass sie
erhalten wird durch ein Verfahren nach einem der
vorangehenden Ansprüche.

Revendications

1. Procédé de fabrication d’une brosse à dents en ma-
tière plastique possédant un coeur interne résistant,
en particulier un noyau de métal, du type dans lequel
les étapes suivantes sont prévues :

- fabrication d’un noyau interne résistant,
- introduction dudit noyau interne résistant dans
une cavité de moule définie par des empreintes
opposées appartenant à une moitié de moule
inférieure (S1) et à une moitié de moule supé-
rieure (S2) et, ensuite,
- injection de matière plastique fondue dans la-
dite cavité de moule pour fabriquer au moins
partie du manche de la brosse à dents, où
ledit noyau interne résistant (1) est agencé dans
une empreinte (P) respective d’une moitié de
moule inférieure (S1) en contact avec au moins
deux plateformes de support (Q, R), aptes à sup-
porter ledit noyau (1) à proximité d’une ligne cen-
trale de la cavité de moule, caractérisé en ce
que
avant l’injection de matière plastique structurel-
le, ladite moitié de moule inférieure (S1) est ac-
couplée avec une moitié de moule supérieure
(S2) pourvue d’au moins un nervurage (L) apte
à venir en contact avec ledit noyau de métal au
moins dans une position entre lesdites platefor-
mes de support (Q, R) et dans une position op-
posée.

2. Procédé selon la revendication 1, dans lequel, avant
le placement dudit noyau résistant (1), un masque
de transport (M), dans lequel a été introduite une
pluralité de têtes de poils, est accouplé avec ladite
moitié de moule inférieure (S1) de manière que les-
dites têtes se placent en correspondance d’emprein-
tes de brosses à dents respectives (P1-P4).

3. Procédé selon la revendication 1 ou 2, dans lequel
pour au moins l’une (Q) desdites plateformes de sup-
port sont prévus des moyens de retenue transver-
saux (N) pour ledit noyau de métal (1).

4. Procédé selon la revendication 3, dans lequel lesdits
moyens de retenue ont la forme d’une tige (N) apte
à s’accoupler avec un trou traversant correspondant
(1a) obtenu dans ledit noyau de métal.

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel au moins l’une (Q) desdi-
tes plateformes de support est agencée dans la ré-
gion du centre de gravité dudit noyau (1).

6. Procédé selon l’une quelconque des revendications
précédentes, dans lequel au moins l’une (Q) desdi-
tes plateformes s’élève depuis le fond de l’empreinte
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(P) de la moitié de moule inférieure (S1) et a une
forme latérale ayant un profil fluidodynamique par
rapport à l’écoulement de matière fondue injectée
dans ladite empreinte.

7. Procédé selon l’une quelconque des revendications
précédentes, dans lequel, postérieurement à l’injec-
tion de ladite matière plastique structurelle, le produit
semi-fini ainsi obtenu est extrait du moule et introduit
dans un autre moule dans lequel au moins un deuxiè-
me composant de plastique de finition est injecté,
apte à remplir tout évidement (2a-2c) laissé par les-
dites plateformes de support (Q, R) et ledit nervurage
(L).

8. Procédé selon la revendication 7, dans lequel au
moins ladite matière plastique structurelle ou ladite
matière plastique de finition est injectée de manière
à passer par un trou traversant (1a) dudit noyau de
métal.

9. Procédé selon l’une quelconque des revendications
précédentes, dans lequel ledit noyau (1) est fait de
métal.

10. Procédé selon l’une quelconque des revendications
précédentes, comprenant, en outre, les étapes de :

- agencement d’au moins une pièce tête pour-
vue de trous traversants et touffetée de touffes
de fils simples synthétiques, et fusion des extré-
mités inférieures desdites touffes en forme de
têtes (23a) plus grosses que les trous corres-
pondants (21), et où la face arrière (20a) de la-
dite pièce tête est en outre terminée par l’injec-
tion d’une matière fondue de finition qui est en-
suite amenée à durcir,
- avant ladite injection de matière fondue, appli-
cation d’une membrane de protection (30) sur
ladite face arrière (20a), la membrane ayant une
extension de façon à recouvrir lesdites têtes de
touffes (23a) au moins dans des régions à proxi-
mité de points de pression élevée de ladite ma-
tière fondue.

11. Moule pour procédé de fabrication selon l’une quel-
conque des revendications précédentes, consistant
en au moins une empreinte dans une moitié de mou-
le inférieure (S1) et une empreinte dans une moitié
de moule supérieure (S2) entre lesquelles une cavité
de moule est définie pour le moulage d’au moins une
première pièce en plastique d’une brosse à dents,
caractérisé en ce que dans l’empreinte (P1-P4) de
ladite moitié de moule inférieure (S1) au moins deux
plateformes de support (Q, R) sont prévues, aptes
à supporter un noyau de brosse à dents résistant (1)
à proximité d’une ligne centrale de la cavité de mou-
le, et en ce que l’empreinte de ladite moitié de moule

supérieure (S2) comporte un nervurage (L) apte à
venir en contact avec ledit noyau résistant (1) au
moins dans une position entre lesdites plateformes
de support (Q, R).

12. Brosse à dents, caractérisée en ce qu’elle est ob-
tenue par un procédé selon l’une quelconque des
revendications précédentes.
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