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WO 0196088 PCT/EPNI 06637

FROCESS OF INJECTION MOLDING COMPOSITE ARTICLES AND TOOTHERUSH OETRINABLRE
THEREEY

This nvention relates 1o a process for making moulded articles, particularly

taothbrushes, and to a product moulded article made usiog this process, patticularly
5 atoothbrush.

Toothbrushes are well known articles znd are gererally made of hard
plastics materials such as polypropyvlene, polyamide or styro acryl nitrol {(“SAN™),
almost invariably by meaps of an injection moulding process. Two component
toothbrushes are also known which comprise patts made of a first marerial being a

10 haxd plastic for example of the type mentioned above, and parts made of a second
material differsnt to the hard plastic for example an elastomer (rubbery} material.
Suitable thermoplastic elastomers suitable for such iwo compoenent toothbrushes are
well known aud are now extensively used. See for example EP-A-0 336 641 and
DE-A-39 23 493 for examples of such toothbrushes. Generally such two-material

15 tootbbrushes are made in a two stage injecden meulding process in which firstly a
“skeleton” comprising the first material pati(s) is made, and this skeleton is then
enclosed in a secomd injection mould inte which the second material is mjected.
Soch a process is well knowsn, and disclosed for example n WO-A-94/05183.

It is also known in the bresh industry, e.g. from EP-A-0 742 090 to embed

20 aninsert in a brush handle by positioning the insert in the cavity of an injection
meuld, first covering one side with a injected plastic material, and then in a
subsequent injection moulding operation covering the other side witk: the plastic
material. US-A-2 923 035 discloses a method for making plastic articles,
particularly brushes, in which a first pjece is first made by injection moulding a first

25 plastic meterial in a fivst mould, a second pece of an opaque material is put on top
of the fitst piece, then the assermbly of first and second pieces Is positioned ina
second mould and encased in a second mould, and then encased in a second plastic
roaterial.

It is an ohjection of the present invention to provide a further process for

30 meking tooithbrushes, and o provide toothbiushes of enhanced appearance, quality
and resigiance  wear ete., Dy the use of a third component. Other objects of the

invention will become apparent from the following description.

-1-
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According to this invention process for making a moulded article consisting
parily of a hard first plastics material comprises:

providing a first injection mould having a cavity which defines at least part
of the shape of the article and having a cavity surface bounding the cavity;

introducing 4 component into the cavity adjacent to the cavity surface;

injecting a frst fluid plastics material into the first mould cavity, under
conditions such that the plastics material flows into contact with the component and
when the plastics material solidifies the hardened plastic material is fixed to the
component and the comporent forms at least part of the outer surface of the article.

The plastics material may then be allowed to solidify sufficiently that the so
formed article can be removed from the mould cavity.

The moulded article forined in this process is suitably a part or whole
wothbrush comprising a grip handle part and & bead part into which bristles may be
fixed, either using conventional metal fixing staples, or by moulding the bristle tufts
directly into the head using any of knewn “anchorless” processes.

Suitably the component may comprist a part of the grip handle. The
component may for example comprise a decorative apd/or a structural part. For
example the component may be made of a second materizl in thin e.g. sheet form,
&.g. 0.01 - 2.0 mm, preferably 0.1 - 1.0 mun thick, metal such as aluminium or an
aluminivm atloy, a second plastic {suitably a different plastic to the first plastics
material} or a metal-plastic laminate or compesite e,g, a metal filled plastic, “Sheet”
as used herzin will be understood in the art bt for clarity includes primarily shapes
which have a thickness ditmension of 0.2 or less, preferably 0.1 or less, more
preferably .05 or less of hoth their length and width dimension. I the componsnt
comprises a plastic material this should have & softening poiat higher than that of
the first plastics material or the operating temperature of the injection would,
whichever is higher, to preserve the structural integrity of the component.

For example the component may comprise in form a thin shell, a surface of
which forms at least part of the outer surface of the finished article e.g. of a
toothbrush, e.g. part of the outer surface of the grip handle part of the toothbrush.
Such 4 componsnt may therefore have a convex outer surface generally conforming

1o the cuter surface profile of the article to be formed, and a concave ioper profile

2.
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being generally a negative of the cuter surface profile. For example the component
raay corpriss a thin shell of & decorati\_le foil. The component may comprise a
decorative component €.g. a shiny or colgured outer surfaca part, and/or it may
help to protect the plastic part of the article from wear, and/or it may provide the
outer surface of the grip handie with improved grip characteristics such as surface
txtore, Preferably the componeni is made robust encugh, e.g. being made thick
enough, either locally or generally, or may be provided with reinforcements e.g.
ribs €1¢. on its inner surface to resist the forces of the injection of the first plastic
oaterial.

The injection mould may for example be 2 multi-part .g. two part mould
where each part defines part of the meuld cavity and togethier the parts define
between them the entive mould cavity when the parts close together. Multi-past
moulds of this type for toothbrush manufacture are well known.

Suitably the component is positioned in the monld cavity in consact with the
inmer surface of the cavity suxface so that af least part of the camponent forms part
of the ouier surface of the article. It may be advantageous to include features in the
mould, 2.g. supports or internal cores to hold the compaonent in position in the
maould cavity during the first moulding cperation.

Suitable methods of supporting the compenent iz the mould cavity will be
apparent to those skilled in the art.

The mould and component may bave co-Operating parts, e.g. respective.
parts of a multi-part mould may grip the component between them when they close
together.

Preferably the component is held in place in the cavity in contact with the
cavity smrface, at Jeast immediately prior to and preferably during the injection of
first material, by the application of reduced atmpspheric pressure to the componeat
via a cenduii in the mewld and opeping at openiugs into the mould cavity, ie.
sucking the component against the cavity surface, If reduced atmospheric pressure is
used in this way preferably the component seals against the mould cavity surface to
maintain the vacuum and to prevent injected first plastic materia] from leaving the
mould cavity via the condnit, Suitable dimensions of conduits and openings and
suitable pressures to achieve the above will be apparent to those skilied in the art. It

L3
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is important to epsure that the dimensions of any such opening inte the mould cavity
is oot so large that if the component is a thin and relatively fragile foil then the
pressure within the mould cavity when the first plastic material is injected into the
mould canses the foil to be punctured at the opening (s). For example rather than
one or a few large opening(s) it may be preferable to use many small pin-point
openings distributed over the inner surface of the mould cavity whete the
COMPONEnt comes into contact with the ioner surface. These many openings may
communicate with a single vacuum manifold.

Suitably the componeni is positioned in the mould cavity by automalbic
wachinery, such as a robot, for example repeatedly taking components from a
sI0rage Source oF conveyor and inserting them precisety into the mould caviry for
the abave-described process w be pertformed.

The first plastics material may be any plastics material known to be suitable
for making the hard plastics paris {e.g. the structure of the head, grip handle, neck
etc.) of a toothbrush, for example a polypropylens, pelyamide or styto lacryl nitvol
{“SAN™). A typical suitzble polypropylene is for example Polypropylene Mos_teuu
52945 (Marketed by Schulman). Typically such material have a Shore A hardness
of 90-100. Suitzble moulding conditions for injecting such plastic materials into an
jection mould are known from the art.

Sujtable conditions are also known for ensuing that the component, e.g. in
the form of the above-described thin sheet, ot shell, or metal or comprising a
plastics material, fixes securely to the mass of hardened first plastics materiel. For
sxample the inner sucfaces of the component which come inte contact with the first
plastic materjal may be provided with barbs or anchor parts which become
embedded in the first plastics material.  Addidonally or alternatively adbesion can
accur between the component and the first plastics material, and the surface(s) of
the component which comes nto contact With the first plastic may be appropriately
roughened or treated with 2 bonding aid efc if necessary to enhance adhesion.
Additionally or alternatively the component may have cavities in it into which the
plastics material can flow to form engagement parts to refain the component in
place. Generally adhesion between the first material and surface of the component

may be adequate to achieve a band between the first material and the component.

4
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Optionally and preferably the so-formed acticle, 1.e. comprising the first
material and the compogent, may be further processed in a second injection
moulding operation hy:

providing 2 second injection mould part having a second mould cavicy
iberzin;

introducing the so-formed article into the second mould cavity of tiie second
injection mould part;

imjecting & melted fluid thivd naterial imto the miculd and inte contact with
the so-formed article;

allowing the melted fluid third material to solidify sufticiently and such that
when the Quird material solidifies the hardened third material is fixed to the article.

The s¢ formed article may then be remeved from the second mould cavity.

The second injection mould may for example sgain be a multi-part e.g. two

_part mould where each part defines part of the mouid cavity and togetber they form

the entire mould cavity. Generally the second injection mould will comprise
separate paxts to the first injection mould, but one or more pasts of the first
injection mould may form one or more parts of the second infection mould.

The third material may for example be a plastics material which is suitable
for forming hard plastic parts of the article or it may preferably be for example a
rubbery material such as a thermoplastic lastomer. For example such a rubbery
material may comprise a grip pad of geperally known type on the grip handle of an
article being a toothbrush, The term “mbbery” as used herein is got liited to
rubber itself, gither patral ar synthetic but includes all materials such as elastorners
{also eguivalently known as elastomeric materials) having elastic properties under
compression or stretching similar 1o nibber iiself. Suitable mbbery materials axe for
example thermapiastic elastomers of the type well known in the toothbrush industry
for ferming toothbrush grip pads, as for example as sold by the applicant and its
related companies under the trade marks “AQUAFRESH” and *“Dr BEST".
Suitable rubbery materials inclide those sold under the trade mark SANTOPRENE,
and (ypically have a Shore A hardness from about 10 to 99, preferably 30 o 80
Shore A, Suitable injection moulding condiiions for such materials 1o achicve

adhesion between the hard plastic materials of which toothbrushes are made are

.5

JP 2004-503395 A 2004.2.5



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(18)

W) 01/96088 PCT/EPN /06637

20

23

30

known in the art and have been used in the manufacture of tWo-COMpPoRent
toothbrushes for several years.

Suitably one or more hollow in Lhe surface of the article, or one or more
aperture passing through the article may be formed in the first moulding operation,
which are suitable to receive and to be wholly or partially filled with. the third
material in the second moukding step. Such hollow and aperture may be formed in
the stage of injection of the plastic material during the ficst moulding operation by
the provision. of one ot more corresponding convex projection from the cevity
serface of the first injection mould, 1o thereby leave a hollow or aperture generally
in the shape of a “negative” of the convex projection, Such eonvex projection, often
known 1o the injection moulding art as an internal core, may for example extend in
g direction. across the mould cavity fram one of the parts of the mould toward
another.

The third material may flow into the hollow apd/or through the aperture and
flow te parts of the artiule distanced from the injection gate of the third material.
Such hollow or aperiuze may thereby cemprise a moglding channel, geoerally
known in principle, by means of which the third material may be transmitted from
the imjection gate to distant paris of the article, such as a toothbnish. By means of
such & chapnel the ihird material may be caused to flow into contact with the
companent. Adhesion between the componsnt and the third material may also then
take place.

Additicnally the component may have one or more hole,- preferably a pattern
of a plurality of holes, therein, which are in communication with an aperture when
the article 15 in the second mould, so that the thiré material can flow via the
aperture and inte and opticnaily through the hole to thereby form a part of the third
material exposed on the outer surface of the article adjacent to the hoig on the cuter
surface of the component. In the second mould there may be a cavity adjacent such
hole so that this exposed third material forms a convex buige on the surface of the
component.

The so-formed articles may he removed from 1espectively the first or the
seeend mould cavity by eonventicnal means, o.g. conventional gjector pins ete., and

may thereafter be handled in further processing operations by suitable machinery,

_6-
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for example auomatic handling machinery. Otherwise the first and second moulds
may be generally conventiopal.

The invention also provides a moulded ariicle, particularly a toothbrush,
being obtainable by such a process.

Such ag article may comprise for example a toothbrush made generally of a
hard plastics fi.rsf matgrial, having st least part of its outer surface provided by a
component being a thin sheet or shell of a mawrial affixed to the plastics material.
This sheet or shell may for example ¢omprise part of the outer surface of the
toothbrush grip handle, for example & decorative and/or teinforcing, and/or grip
enhancing thin metal sheet or shell. Such a sheet or shell may for example be
comprised of the materfals discussed above, and the sheet or shell may be fixed to
the plastics material in the ways described, e.g. by adhesion or anchoring. Such a
tecihbrush mey also have a part, especially & grip pad, made of a third material
being a mubbery rsaterial such as a thermoplastic elastomer. A part of this third
material may advantageously pass through the shelt from behind the shell and be
exposed upon the cuter surface of the shelf, particularly as a convex bulge, a
plurality of which may be érranged in. & regular pattern of grip enhancing hulges.
Such buige may for examyple be generally hemispherical or generally comical, of
diameter ca. 0.75 - 2.0 mun and projecting ca. 0.3 - 1.0 mm above the outer
surface of the shell. Typicelly snch a pattern of bulges may be arranged in a regular
pattern with their centres ca. 0.3 - 1.0 ¢, typically ea. 0.4 - 0.5 em apart for
optimal grip.

‘The invention provides an injection mould suitable for such a process as
described above and suitable for making such a product as described above,
particularly a toothbrush.

The invention will now be described by way of example only with reference
to the following Figures.

Fig. 1 shows two lengitudinal sectional views through a two-part injection
mould for a toothbrush

Fig 2 shows two cross secrions through the mould of Fig. 1 ar the point A-—

JP 2004-503395 A 2004.2.5
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Fig. 3 shows a longitadinal section through the produst made in the mould
of Figs. 1 and 2 ) '

Fig. 4 shows a sectional view through the product as formed in Figs.  and
2, enclosed in a sscond injection mould.

Fig. 5 shows & longitudinal section through a completed toothbrush as
formed in the mould of Fig. 4.

Referring to Figs. ! and 2, an injection mould 11 overall comprises two
mould paris 11A, 11B, each of which define between them part of & mould eavity
12. The two parts 11A, 11B part along sptit line 13. The cavity 12 defines the
shape of the skeleton of a roothbrush having a grip handle to be formed in part 14
of cavity 12 and a bead to be formed in part 15 of cavity {2, with an intermediate
neck region io be formed in part 16 of cavity 12. The head is formed with holes
into which bristles may be inserted, by means of pins extending into the part 15 of
cavity 12 but for simplicity these are not shown.

Into the cavity 12 has been introduced # component 17, which js positioned
adjacent to and in contact with the inner surface [8 of the cavity 12. The
component 17 is a thin shell, made of a decorative metal foil. Over a large part of
its extent the shape of the outer surface of the component 17 is convex and
corresponds clasely to the shape of the inmer surface of the cavity 18. Although it
is thin, the sheil 17 is rigid enough for mamipulation and to resist the forces
resulting from injection of the plastic material.

A, vacuum conduit 1S passes through the part 11A of the mould. Through
the conduit 19 reduced atmospheric pressure may be applied to the component 17 to

held it in place agaiest the surface 18. In Fig. 1A the vacuum conduit 19 tetninates

in a single opening 113 into the cavity 12, but in Fig. 1B the vacuum conduit 19 js b

subdivided into a large number of smaller conduits 114 which each terminate in
soall pinhele openings into the cavity 12.

Vacuum may be applied by an externai pump znd vacuum manifold system
of conventional type (nat shown).

The componeat 17 has holes 110 passieg completely throvgh it Part 118 is
formed with internal cores 111 which pass through these holes 110 amd contact
surface 18 of part 11A of the mould. .

JP 2004-503395 A 2004.2.5
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A melted first flud plastics material {pot shown) iz injected via pate 112 into
the cavity 12, and flows throvgh cavity 12 to forn the toothbrush handle in part 14,
the head in part 13, the neck i part 16, and grip handle 14 of the toothbrush. The
plastics material also flows to contact the sheli component 17. Adhesien occurs

between the shell 17 and the plastics material, Additionally or alternatively thers

. may be furtber holes in the thin shell material 17, so that the plastics material can

flow into such holes, and opticoally through such holes, 1o therchy engage with the
sheli 17.

The outer surface of the shell 17, in contact with the cavity surface 18,
forms the outer surface of the article formed in the.cavity 12 in the injection
process. The assembiy of plastic and foil 17 is removed from the mould using
conventional ejector pins {noi shown} ooce the plastic material has cooled and
hardened.

Fig 2B shows a shell 17 provided with anchors or barbs 122 atits edges
which become embedded in the first plastic material and anchor the hardened
plastics materiat and component 17 together. Anchors or barbs {not shown) may be
provided at other parts of the shell 17.

Fig. 3 shows the longitudinal section through the produce 31 (overall} of ths

first imjection step described above using monld 11. It is seen that the shell 17 is
fixed onto the grip handle part 14 by adhesion between shell 17 and the hard plastic

material part of the product 31, and rogether the foil 17 and grip bandle part 14
form a smoath continuous surface.

As shown in Fig 1 the mould cavity in the part 118 is so shaped as to
include & convexity 115 which forms a corresponding resulting hollow 116 in the
grip handle part of the product 31, Arcund the cores 111 resulticg apermires 117
through the hard plastic material part of product 31 have been Jeft when the cores
111 are removed on separation of the parts 11A and 11B of the mould 11.

In this manner a one-material, i.e: hard plastic material only, toothbrush
may be made, with the shell 17 exposed on its onter surface, and for such a parpose
the holes 110, cores 111, apertures 117, convexity 115 and hoilow 116 are

unmnecessary and may be absent.

JP 2004-503395 A 2004.2.5
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Referring w0 Figs. 4 - 5 a provess for making a two-material, e.g. hard
plastic material and elastomeric, i.¢. rubbery matecial, toothbrmsh 31 is illustrated,
Using known techniques of toothbrush mantfacrare the product 31 shown i Fig 3
is introduced into a second injection moulé 41, again in wo half moulds 414, 418,
with an injection port 42 for injection of a fluid rubbery material as shown in Fig. '
4. The mould 41 parts at part line 43, Cavities 44 are provided in mouid part 414
in commmunication with the holes 110 and apertures 117. The mould part 418
includes a cavity 118 in compwnication with apertures 117 and in communication
with the Dollow 116 in the product 31 when this is present in the mould 41.

In Fig. 5 the product 51 (overall) obtained by injecting fluid rubbery third
material 119 into cavity 118 via port 42 is shown. The rubbery material 119 has
thereby formed an elastomer grip pad on the handle of the broduct 51, The injected
rubbery materiat 119 has also flowed through aperturss 117 and holes 110 in the
foil 17 o be exposed on the outer surface of the shell 17 to thereby provide
decorative and or grip-enhancing features 120 of rubbery raterial. As shown in
Fig. 5 the exposed thicd material bulges convexly from the surface of the shell 17,
in shapes corresponding to cavities 44, as small grip enhancing buttons.

Each bulge 120 Is generally hemispherical or generally conical, of diameter
ca. 0.75 - 2.0 mm and projeciing ca, 0.3 - 1.0 mm above the outer surface of the
shell. Typically such z pattern of hulges may be arranged in a regular paitern with
their cenfres ca. Q.3 -~ 1.0 cm, typically ¢a. 0.4 - 0.5 cm apart for optimal grip.

In the process of the invention the component 17 may be manipulated and
introduced into the mould part 11A by automated techniques and conventional
rohotic technology. The automated operation of injsction moulding machines 1s
well known in the head of toothbrushes made of plastics and rubbery materials.
Typically ant injection moulding machine will include mote than one such cavity as
12 and 1318. In toothbrush injection moulding, injection moukding machines with up
tg 20 such cavities fod by a corresponding number of gates such as 112 and 42 or a
manifold system are commenplace. The process of the invention is applicable to
multiple cavity toothbrush injection moulding machines.

Adthough shown as two-part (114, 11B and 41A, 41B) injection moulds, it
will be seen that the head 121 of the toothbrash formea in pari 15 of ¢caviry 11 and

-10-
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the part of the toothbrush between the head 121 and the handle 14 (Le. the "neck”
region) formed in part 16 of cavity 11 are not involved in the second moulding
stage in which the rubbery material 119 s mjected in. Consequently the part of the
mould 11 which encloses the head 121 and neck may be separated from the part of
the mould 11 which encloses the handle 14 and 2 furtler split line (oot showny 50
that the pari of the mould 11 which encloses the head 121 apd neck may be used as
part of the mould 41.

-11-

JP 2004-503395 A 2004.2.5



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(24)

W) 01/96088 PCT/EPN /06637

o

20

30

Claimns.

1. A process for making & moulded article {31) consisting partly of a hard first
plastics material characterised by:

providiog a Arst injection moouid (11) baviag & cavity {12} which defings at
Yenst part of the shape of the article (31) to he formed and having a cavity surface
bounding the cavity (12); -

introducing a cemponent (17) into the caviry {12} adjacent o the cavity
surface;

injecting a first fivid plastics material into the first mould cavity (12}, under
conditions such thar the plastics material flows imo confact with the component (17)
and when the plastics material solidifies the hardened plastic matertial is fixed to the
component (17) and the compogent {17) forms at Jeast part of the outer surface of

the article {31}.

2 A process accarding to clzim 1 characterised in that the moulded article (31)
formed in the process is a part or whole toothbrush comprising a grip handle part
and a head part {121) inte which bristles may be fixed.

3. A process aceording to claim 1 or 2 characterised in that the compenent (17}

is made of thin shect form metal, plastic or a metal-plastic laminate or compaosite.

4. A process aceording to claim 3 characterised in that the companent (17)
comprises a thin shell, 2 surface of which forms at least part of the outer surface of

a fimashed toothbrush (51).

3. A process according o any one of the preceding clazims characterised in that
the component {17) is held in place in the cavAity {12) in contact with the cavity
surface by the application of reduced atmospheric pressure to the component via a
conduit (19) in the mould and opening into the first mould cavity (12), sucking the

component (17) against the cavity surface.

12
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6. A process according 1o any one of the preceding claims characterised in thar
the so-formed article (31) comprising the first material and the component (17) is
further processed in 2 second moulding operation by: ‘

providing a second injection mould part {41} baving 4 second mould cavity
{118) therein;

introducing the so-formed article (31) into the second mould cavity (118} of
the second injection mould past (41% .

injecting a melted fluid third material (119) into the second mould cavity
{118) and into contact with the so-formed article (31);
allowing the melted fluid third material to solidify sufficienily and such that when
the third material solidifies the hardened third material is fixed w the article (51).

7. A process according o claim 6 characlerised in that the dhivd material {119}

is a rubbery materjal.

8. A process according to claim 6 or 7 characterised in that one or more hollow
(116) is provided in the article (31) formed In the first moukling operation, suitable
to receive, and be wholly or partially filled with, the third material {118) in the

second moulding step.

9. A process according to any cone of claims 6, 7 or 8 characterised in that the
articie (31) formed in the first injection moulding stage i3 formed with one or more
aperture (117) in its structure so that the third material (119} may flow through the
aperture (117) and flow to paris of the arricle (31) distanced from the injection gate
of the third material (L18).

0. A process aceording to claim 9 characterised in that the component (17} has
one or more bole (110) therein, in communjcaﬁon with an aperture (117) when the

article is in the second mould (41), so that the thixd material (119) cag flow via the

aperture (117) and into and optionally through the hole (110} to thereby form a part
(120} of the third material exposed on the cuter surface of the compenent (17).

=13 -
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11. A process according to claim 10 charscterised in that in the second mouid
(41) there is a cavity (4d) adjacent a hole (110} 50 that the exposed (hird material

forms a convex bulge (120} on the surface of the component {17).

12. A moulded toothbrush {513, beang ohtainable by a process as claimed in any

one of claims 1 to 11,

13. A {oothbrush {51} according 1o claim 12 made generally of a hard plastics
first material having at least part of its surface provided by a component (17) being
a thin sheet or shell of a material affixed to the plastics material which comprises

part of the outer surface of the toothbrush grip handle.

14. A toothbrush (51) characterised by being made generally of a first hard
plastics first material having at least pact of its surface provided by a component
heing & thin shell {17) of a second waterial affized to the hard plastics material, the
shell (17) comprising part of the ourer surface of the toothbrush {51} grip handie,
the toothbrush baving 2 stip pad (119) made a third material being a mubbery
material, a part of the third material passing through the shell (17) from behind the
sheil (17) and being exposed upon the outer surface of the shell (17) as a convex
bulge (120).

15.  Anx injection mould {11, 41) suitable for a process as clatmed in any one of
claims 1 o0 11,

- 14 -
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