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TITLE: Feed bottles for Eabies

DESCRIPTION

This invention relates to feed and- drink bottles for babies and in particular
o such botitles as are made from plastics mate.rial by an aseptic injection-
moulding process. |

Feed botties for babies generally comprise a container for the milk or
- other nutrient liquid (feed); a (natural or synthetic) rubber teat for the mouth of
the container, and a screw-threaded cap to fit on the mouth to retain the teat'in
posjtion. To ensure that a baby’s feed is not contaminatéd, it is usual to sterilise
the bottle before use, as by cleaning the bottle in a sterilising liquid or using a
steam steriliser. The same needs to be done with the teat and the cap of the
‘bottle, to ensure their sterility. However, sterilisation, or 'even thorough cleaning
. of a baby's bottle, may be over iooked,.or carried out inadequate!y, causing the
- feed to become contaminated.

According to one aspect of the present invention, there is provided
disposable, preferably aseptic, bottles intended for a single-use only. This is
-achieved by ensuring that the ciosure of the bottle cannot be removed once it
has been fitted fully in place. One such method of doing this is disclosed in EP-
A-0819417, which shows a wide-mouthed bottle body having a closure snap-
fitted to it, the closure nipping the periphery of a wide flange-on a teat between
itself and the mouth of the body. After it has been fitted, the closure cannot be

removed because a curved flange on the closure denies the user access to the
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rim of the closure.

This known bottle suffers from serious disadvantages. One is that the
bottle cannot be manufactured.by known techniques, because of the reentrant
apgles in both the body and the flange. Even were this difficulty to be overcome,
another disadvantagé is that the complidated construction of the bottle would

make it extremely expensive to manufacture, thus militating against users being

prepared to pay so much for a single use bottle. Another disadvantage arises

from the fact that the closure has to be pushed home by the user. It is inevitable

that .a flustered mother would sometimes push only part of the closure rim over
the latching shoulder over the latching shoulder on the body; Jeaving the rest of
the closure canted at a slight angle, which would prever_nt' the bottle from being
fluid-tight. She could be misled by the noise into thinking the closure was fully
home, when only part of it was. This known ‘theorstical’ invention also is
potentially d'ahgerous to the baby, because a baby could pull the end of the teat
s0 hard that its flange ceases to be clamped between the closure and the body,
enabling the baby to pull the teat out of the bottie converting the teat into a
potentially-lethal obje& which could suffocate the baby by becoming lodged in its |
windpipe. In addition, it may be possible with this bottle for the baby to deform
the bottie immediately below the closure to an extent such that the fluid seal

between the body and closure is broken, leading to a leakage of the fiquid from

- the bottle which could prove dangerous to a feeding infant.

The present invention overcomes these disadvantages by providing a

screw-ihreaded connection between the closure and the body, thus ensuring
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that the closure remains parallel to the plane of the mouth of the body as it is

-being screwed into its latched position. In addition, the body is in the shape of a
simple beaker which enables it to be made at high volumes by an injection-
rrioulding machine under aseptic conditions. The feat is clamped irremovably to
the closure by means of a retainer disc. The body does not come into contact
with the teat, thus permitting the flange of the teat to be considerably smaller in
" area thaﬁ the mouth of the body, thus economising in the use of the relatively-
expensive material from which the teat is made.
According to another aspect of the invention, the teat is bonded to the
 closure in a manner which does not rely on the use of a retainer disc, so that the
two become an integral unit. While éuch a unit-may become coupled to a boitle
body in an irremovable manner, it is within the purview of this invention for the
one-way latching to be omitted, permitting the clo_sure unit to be used more than
once on a body containing liquid feed.

According to yet another aspect, the invention provides a feed
bottle of which the body is formed with an integral teat, while access to the
interior of the body is provided at an open end remote from the teat. The open
end is intended to be closed after filling, in either a removable or irremovable

. manner, depending on the nature of the coupling between the end of the body
and a cap m_ovable between a remote position giving access to the open end,
‘and a closed position providing a fluid-tight coupling with the body.
According to a yet further aspect, the invention provides a feed bottie of which

the major components are made of plastics materials by an aseptic process, the
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bottle inciuding: a body for hddin’g a quantity of miik or other liquid, the -body

having a teat of -pl'astics material permanently secured to it, or integral with it,
and an open end at a location remote from the teat, the open end being intendeci
to be sealed in a fiuid-tight manner by means of a cap, the coupling between._the

cap and body being stich that the coupling has to be broken to permit the cap'td

‘be removed from the body, the breakagé ensuring that the cap is not again able:

to achxeve a ﬂutd-t:ght fit with the body.

Accordmgly the present invention provides a feed bottle whlch is as
claimed in the appended respective claims.

The present invention will now be described by way of example with

* reference to the accompanying drawings, in which:

Figure 1 is an exploded side elevation of one’ embodimenf of the
invention, of which the component parts shown in Fig 1(a)-(e) are in section;
Figures 1A and 1B show a variant on Figure 1;

- Figure 2 is a side elevation of the bottie shown in Fig. 1 when assembled,

" with volume graduati'bns'_ applied 'gé the side of its body;

| _:' Figure 3 is.a section of the fine II-III of Fig. 2, showing one embodiment
of-'irreversible coupling between the body and closure;
. FiQure 4isa sectibhal view of the u‘bber part of another feed bottie of this
invention;
Figure 5 is a view, similar to Fig. 4, of another embodiment of the -
-invenﬁon;

Figure 6 is another view, similar to Fig. 4, of another embodiment, in
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‘which a retainer disc has been dispensed with;

- Figure 7 shows a variant of Figure 6;
Figure 8 is a view similar to Figure 6, showing the presence of an
additional skirt on the closure;
Figure 9 is a view similar to Figure 6, 'showing different method of
providing the closure with another form of irremovable coupling;
Figure 10 is a view similar to Figure 8 showing yet an_other form of
coupling between the closure and body;
Figure 11 is a sectional view of another embodiment of combined closure
and teat;
. Figure 12 is a diagrammatic isometric view of a teat modified for use with
the Figure 11 embodiment;
Figure 13, is a diagrammatic. view, part in section, of another form of
combined clbsure and teat;
Figure 14 is a side elevation, part in section, of another embodiment of
- the invention, haviﬁg a sealable cap at the end'of the body remote from the teaf;

and

Figure 15 is a view, similar to Figure 13, of an alternative form of that

embodiment.

In the following description of the drawings, components which are similar
in different Figs. retain their original references.
The bottle shown in Figure 1 and 2 comprises basically a body 2 acting

as the container of the liquid feed. At its upper end (és viewed), the wide mouth
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_ 6
4 of the body is formed with screw-threads 6 and with a projecting annulus of _

ratchet teeth 8. Intended to cooperate'with the threads 6 is a closure 10 having
its inner surfaces formed With COmpIementéry screw-threads 12 and having an
extended skirt 14 with an annular series of ‘complementary ratchet teeth 16, to
be described in more detall below. Intended to be damped between the closure
and the body is a retainer disc 18 having a hollow stub 20 projecting from it. A
teat 22 for the bottle has'an ‘end flange 24, the diameter of the annular flange

being significantly smaller than the inner diameter of the mouth 4. The inner .

“diameter of the opening in the teat is an elastic fit on the stub 20. Designed to -

clip over a shouider 25 on the closure 10 is a teat shield 26. In Figures 1A and

‘B 'the retainer disc 18 is provided with a vent hole 19 at a shoulder of the disc.

The vent hoie allows pressure equalisation either side of the teat, i.e. inside and

“outside.” The hole vents back into the bottle and an infant sucking on the teat

can keep the seal around the teat. A feeding infant does not have to remove its
lips/mouth from the teat to equalise the air pressure to gain further liquid flow.

Consequently, the bottle becomes anti-colic. As infants breathe through their

- nostrils during feeding because of the pressure equalisation facility the infant is

less likely to swallow feed down the wrong way.

Figure 3 shows the two annular series of interengaging teeth on the body
2 and the cap 10. As can be seen from it, both series of teeth 8 and 16 are in the
form of ratchet teeth, with each tooth having a radial face and an oblique face.
The angle of obliquity is determined by the nature of the material fror which

both the cap and the body are made. As can be seen from Figure 1, the cap 10
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has at its centre an opening \.r;/hich is a close fit on the other part of the teat
adjacent to the flange 24.

In order to arrive at the assembled-bottle shown in Figure 2, the teat 20 is
first pushed into place.in closure 10. Thereafter the disc 18 is positioned inside
the closure 10, With the stub being lembraced by the inner surfaces of the. fiange
24 and the adjacent surface of the teat. After the body 2 has been charged with
the né_cessary volume of feed, the closure is then screwed on to the body.
During this movement, the teeth 16 on the closure do not touch the threads 6.
Towards the end of the scréwing action, the teeth on the closure 16 and body 8
come into contact with each other, and their oblique faces slide on each other,
such movement being permitted by the elastic nature of the materials of which
the closure and body are made. This ‘double ratchet’ construction ensures that,
while the closure may move relatively to the body in the screwing-on direction, it
is impossible for the closure to be unscrewed from thé body, so that, once
assembled (which happens after the feed has been put in the bottle), the closure
cannot be removed from the body. This ensures that the bottle cannot be reused
as a feed -.bottle, so that it is a ‘single-use’ (or ‘disposable’) bottle.

It is a feature of this invention that all the components of the bottle are
made of plastics materials which may be made into the components of the bottle
by an aseptic process, so that the products do not need post-sterilisation, but
can be packed as manufactured. With al interiof surfaces of the bottle, and both
interior and exterior surfaces of the teat, being aseptic, the user need do nothing

-but ensure that the feed is sterile before putting it in the bottle and closing it by
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means of the closure.

Amongst the materials which can be used for the body, retainer disc and
cidsuré are polyp'ropylene and 'polyéthylene. A suitable material for the teat
itself, and one which is more expensive than the others, is a thermoplastic
elastomer, such 'as. that sold -ubder the trade n'amg KRATON. Not all teat

materials lend themselves to being made by an aseptic process, in which case

" the teats have to be pre-sterilised before being positioned in the closure. After

manufacture and assembly (in those versions which comprise separate
components, not necessarily of the same plastics material) the bottle, if it is not

aseptic as made, may be rendered sterile by means of irradiating it with ultra-

" violet or infrared radiation, with x-rays, gamma rays or an electron beam, subject

" to the plastics materials not being degraded as a resuit.

In the bottle of Figures 1-3, the disc 18 prevents the teat from being

‘pulled out from its position between the closure and the disc. In addition,

" introversion of the teat, as by the finger of a baby, also cannot bring about

Separat'ioh of the teat from the closure. This fit can be enhanced by designing
the disc so that its periphery is clamped between the closure-and the rim of the
body. The presence in the final bottle of the disc gives such stiffness to the .
closure that determined pressure inwardly on the body immediately below the
skirt 14 is unable to distort the body sufficiently for it to come away from the
interior of the closure by a distance enough to allow air into the bottle, or feed to
leak from it. Thus, under all foreseen conditions of use, neither the baby nor its

carer is able to regain access to the bottle once it has been latched in position;
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to remove the teat therefrom, or to cause the bottie to lose it fluid-tightness.

In that form of the invention shown in Fig. 4, the teat 22 is held
‘irremovably on the cap 10 by means of a retainer ring 28. The ring is shaped so
that it is able to clamp the flange 24 of the teat between itself and the closure. its
axially-direcfed cylindrical part 30 is formed at its free end with an outer lip or
bead 32. The _spacing of this lip from the édial flange 34 of the ring is related to
the thickness of the flange 24 of the teat so that, when the ring has been pushed
in to the mouth of the teat, the lip forces the material of the teat to deform slightly
so that the teat embraces the rim of the opening in the closure 10. In this
- embodiment, and in many other embodiments, of this invention, the closure and
body can have the cooperating sets of ratchet teeth to ensure that, once
tightened, the closure cannot be removed from the body by unscrewing,
although these teeth are not clearly shown in the drawings, for clarity.
In the Figuré 5 embodiment, the closure 10 is formed with two stepped
- flanges 36 and 38. The outer cylindrical surface of flange 36 is.fo_rmedlwith
screw-threads 40. Intended to engage the threads 40 is a lock ring 42, having an
“inwardly-directed flange 44 and a compiementary set of internal screw-threads.
When the lock ring is screwed into position on flange 36, it clamps flange 24 of
teat 22 between itself and the shoulder of the closure between the two flanges.
Although not shown in the drawing, the ring 42 is movable relatively to the
sbrew—thyeads 40 in only the fightening direction, so that it too is not removable
from its clamping engagement on the teat.

in the Figure 6 version of the invention, the retainer disc is dispensed
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with. Instead, the teat 22 is made integrally with the closure by a two-step (‘two- _

shot') manufacturing process, by which the contacting surfaces of the teat flange

" 24 and end wall 46 of the closure become bonded together. This bond ensures

the safety of the bottle, while its fluid-tightness is énsﬁred_ by the fit between the
clostire and body. In the Figure 6 embodiment, the mouth of the body may be
stiffened, by forrriing a thick rin'g 48 of plastics material whi'ch resists inwards
displacement of the body relative to the skirt of the closure. -

Figure 7 shows one embodiment of this invention in which the teat 24 is
bonded to the closure 10, 6r i's kept in place in it by a retainer 18. In this version,
the screw-threads by which the closure is secured to the body 2 are internal of
the_'body, and external of the closure. Although not shown in the drawing, the
interior of the body may be formed with a series of -internal teeth intended to
mesh with compléme'ntary teeth projecting below the screw-threaded skirt 13 of '
the closure when the closure is nearing the end of its screwing-in motion relativé
to the body, and after the ﬁt-‘behmeen the’ cloéure and body is fluid-tight. The
ihterengagihg ratchet teeth play no part in en'su_ring the fluid-tightness of the
seal, but are provided solely to prevent the closure’s being unscrewed from the

body after the closure has been screwed fully home. As the form and position of

the ratchet teeth do not form part of the subject-matter of this invention, they are

- not described in any further detail herein. This embodiment has the ‘advantage

that no amount of inwards force on the wall of the body near or on its thickened
rim 3 has any effect on the seal between the closure and the body, and similar

force applied to the closure cannot distort the skirt 13 away from the rim 3.
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Figure 8 version is similar to that of Figure 6, except that the resistance to _

inwards deformation is provided by a close-fitting skirt 50 extending from the end
wall 46 against the inner surface of the mouth of the body.

The embodiment of Figure 9 is similar to that of Figure 6, thh the _
diﬁerehce_ that a rib 52 is provided on the body 2. That face of the rib 52 facing
the closure is formed with an upwardly-directed {as viewed) set of ratchet teeth
8, while the opposing end face of the skirt 14 of the closure is formed with a
-~ complementary set of ratchet teeth 16.

| In that version shown in Figure 10, this likewise is similar to that of Figure
8, except that the one-way coupling between the closure and the body takes for
the form of a least one annular rib 54 of triangular cross-section on the body,
and a complementary rib or receés 56 on or in the skirt 14. This form of coupling
means that the closure has to be pushed on to the body 2, which has the
- objections mentioned above.

In Figure 11 version, the teat 22 is also secured directly to the closure 10. -
The end wall 46 of the closure is formed with at least two inwardly-and axially-
directed retainers 58 of ‘mushroom’ shape. As shown in Figure 12, the flange 24
of the teat is formed with two openings 60. Preferably the inner diameter of the
openings 60 is slightly less than the diameter of the ‘stalks’ of the retainers ‘_58.
The heads of the retainers are sioped or otherwise shaped to facilitate their
being pushed into the openings 60 in the teat. When the retainers ére fully in
place, the walls of the openings 60 are a fluid-tight grip on the stalks, and the

heads of the retainers rest against the inner face of the flange 24. There are as
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many retainers on the closure as are needed to ensure that the contact between

the cap and the teat is fluid-tight over the whole area of the flange, fo prevent
milk etc. from seeping out from between the cap é'nd the teatin use.

In that version of the invention shown-in ?i_gure 13 the flange 24 of the |
teat 22 is convoluted and engages the closure in a fluid-tight manner without the
use of auxiliary members, by virtue of its inherent elasticity. The length of its
cylindrical flange as formed, prior to its being folded- about a cylindrical flange 62

extending from the inner end of the opening in the end wall 46 of the closure,

ensures that the teat grips the flange 24 too tightly to be dislodged by pulling on

" the exposed part of the teat, or by introversion of the teat into the interior of the

body. -

In all the above: embodiments of this invention, the closure is stated as
having to be screwed. or otherwise coupled on to the. body of the bottie by the -
user after thga liquid feed has been put in the body. As an alternative to this, the -
cooperating screw-threads may be made of such a plastics material, and to have -
a cross-sectional shape, that permits the cap to be pushed on to the mouth of
the body, and only finally tightening the screw. The shape of the interlocking
ratchet teeth may also be modified to facilitate their coming into engagement
with each other by relative axial movement.

In contrast to all the previous embodiments of this invention, in the
versions shown in Figures 14 and 15, the closure 66 is not used to hold the teat,
but is used merely to close the mouth of the body of the bottle. in these versions,

the mouth is formed at the end of the body remote from the teat. The mouth may
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be provided with a beaded edge 64. The closure 66 has in its edge flange 68 an _

annular recess of cross—section complementary with that of the bead 64. One or

‘other of the two annular walls of the recess is intended to have a line of
~ weakness around its base. In contrast with the other versions of the invention,
while the closuré 66 is able to be removed fairly easily from the beaded edge,
" the act of doing so applies such force to the respective wall that it breaks along
its line of weakness and becomes detached from the rest of the closure. This
ensures that, while the closure may be removed, it cannot be replaced, thus
preventing the bottle from being reused as a baby bottle. :

In the Figure 14 version, the closure 70 is moulded in one piece with the
rest of the body which, in this version, has the teat 22 also moulded in one piece
with the body. The mouth of the opening in the body is slightly flared outwardly,
and the closure is formed with. an inwardly-directed lip 72. This lip has a line of
weakness at. its root, so that it too be_cdmes separated from the rest of the
- closure when force is applied to remove the closure from its grip on the flared
mouth of the body.

~In all versions of the bottle, and as showh in Figure 2, the plastics
material forming the body may be fransparent or translucent, and graduation
marks 80 may be moulded or otherwise formed in, or applied to, its walls to act
as a guide to the volume of feed in the bottle.

Accordingly it will be seen that this invention provides baby feed bottles -
which may be made by an asepfic process of plastics material,. and which' are

“inherently of inexpensive construction, particularly when made in large numbers.




WO 99/42074 PCT/GB99/00499

14

* [ L ] S * .

CLAIMS

_ 1. A single-use feed bottle of which the major components are' made of -

plastics materials, the bottle including: a body for holding a quantity of milk or

other liquid, the body' having a mouth intended to be sealed in a fiuid tight

manner by means of a screw-threaded clos'i.tre_, the closure and the body having

on their inner and outer surfaces respecti\)ely mutually cooperating formations to

cause the closure to be irremovable from the body after the closure has reached

a limit position on the body, in which it forms a fluid-tight fit with the body, and in

which a teat having a flange of smaller diameter than the inner diameter of the .

mouth of the body is clamped to the closure by a retainer member so as to -

render the teat irremovable from the closure.

2. A bottle as claimed in claim 1, wherein the mutually cooperating

‘formations comprise a set of ratchet teeth on the closure intended to cooperate

with a 'Iug carried by the body.

3. A bottle as claimed in claim 2, wherein the lug of the body is: provided by

- one of a set of ratchet teeth on the body.

4. A bottle as claimed in claim 1, 2 or 3 made by an aseptic procesé.

5. - A bottle as claimed in any one of claims 1 to 4, in which the retainer

'~ member is adapted to have its periphery clamped between the closure and the -

rim of the body when the closure is in irremovable position.

6. A bottie as claimed in any one of claims 1 fo 5, in which the retainer
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member has an integral central stub cylinder which projects into the interior of _
the teat.

7. A bottle as claimed in any one of claims 1 to 6, wherein the retainer
member has a vent hole in a region which traps the teat flange against the
closure. T |

8. A bottle as claimed in any one of the preceding claims, in which the body
is made of polypropylene, and has been formed by an injection-moulding
operation.

9. A bottle as claimed in ény one of claims 1 to 5, in which the closure, or
closure and retainef, is or are made of high-density polyethylene by an injection-
moulding operation.

10. A bottle as claimed in any one of the preceding claims, including a teat
shield having an opening which is a push fit on a shoulder forming part of the
closure.

11. . A bottle as claimed in claim 10, in which the shield has in its opening a
series of inward projections intended to engage a complementary recess in the
closure.

12. A bottle as claimed in any one of the preceding claims, in which the body
is made of transparent or translucent material, and carries at least one series of
graduation markings enabling the volume of liquid in the body to be ascertained
visually by inspection.

13.  Afeed bottle as claimed in any one of claims 1 to 12, wherein the retainer

member has an outer diameter less than the inner diameter of the mouth of the
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body, and in which the member is held in place on the closure by virtue of the .
resilience of the teat material.

14. A botile as claimed in any one of the preceding clafms, in which the teat is
made of a thermoplastics elastomer.

15. A combined closure and teat unit for use with é feed bottle, in which the
ciosure and teat of made of dissimilar plastics materials by a two-stage aseptic
process, in one stage of which one component is formed, and in the other stage
of which the other compc;nent is formed in such a way that it becomes bonded to
the said one component.

16. A unit as claimed in claim 15, in which the closure is formed with a series
of ratchet teeth intended to permit the closure only to be screwed on to the body

of a feed bottle once the teeth on the closure have come into contact with a

" complementary set of ratchet teeth carried by the body.

17. A feed bottle of which the major components are made of ‘plastics
materials by an aseptic process, the bottle including: a body for holding a
guantity of milk or other liquid, the body having a teat of plastics material

permanently secured to it, or integral with it, and an open end at a location

- remote from the teat, the open end being intended to be sealed in a fluid-tight

manner by means of.a cap, the coupling between the cap and body being such
that the coupling has fo be broken to permit the cap to be removed from the
‘body, the breakage ensuring that the cap is not again able to achieve a fluid-
tight fit with the body.

18. A feed bottle of which major components are made of plastics materials,
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the bottle including a body for holding a quantity of milk or other liquid, the body
having a mouth intended to be sealed in a ﬂuid-iiéhf manner by means of a
screw-threaded closure, and in which a teat having a flange of smaller diameter
than the inner diameter of the tn_outh of the body is clamped to the closure by a
retainer member so as to render the teat irrémovable from the closure.

19. A feed bot_tle as claimed in claim 18, wherein the teat is made of a

thermoplastic elastomer.




