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The packaging tube (10) comprises a tubular pipe (11) which has an opening (19) and a hinged cover seal (12) with a tubular
sealing neck (14) which contains a spout (16) and an opening (18) . The hinged cover seal (12) iIs manufactured in one piece,
substantially from a said polypropylene, by injection moulding and comprises a hinged cover (13) which Is Integrally connected to
the sealing neck (14) by way of a hinge (17). The tubular pipe (11) consists of a composite film (20) with two external films (21, 24)
of a said polypropylene and an intermediate film (23) with barrier effect. The sealing neck (14) Is drawn with its opening (18) over
the tubular pipe opening (19) of the tubular pipe (11) or engages therein and forms an overlap area (30) with the tubular pipe (11),
IN which the hinged cover seal (12) Is welded to one of the external films (24) of the tubular pipe composite film (20).
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ABSTRACT

The packaging tube (10) comprises a tubular pipe (11) which has an
opening (19) and a hinged cover seal (12) with a tubular sealing
neck (14) which contains a spout (16) and an opening (18). The
hinged cover seal (12) 1s manufactured in one pilece, substantially
from a said polypropylene, by injection moulding and comprises a
hinged cover (13) which is 1ntegrally connected to the sealing neck
(14) by way of a hinge (17). The tubular pipe (11) consists of a
composite film (20) with two external films (21, 24) of a said
polypropylene and an intermediate film (23) with barrier effect. The
sealing neck (14) 1s drawn with 1its opening (18) over the tubular
pipe opening (19) of the tubular pipe (11) or engages therein and
forms an overlap area (30) with the tubular pipe (11), 1n which the
hinged cover seal (12) 1s welded to one of the external films (24)

of the tubular pipe composite film (20).
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Packaging material with hinged cover seal

The present invention concerns a flexible packaging, in particular a
packaging tube, with a container body, in particular a tubular pipe,
having a container body opening and made of a composite film with an
inner and an outer external film each comprising a cover layer, and
with a single-piece hinged cover seal comprising a tubular sealing
neck with a spout and a sealing neck opening and a hinged cover
connected to the sealing neck by way of a hinge, and a process for

1ts manufacture.

The advantages of hinged cover seals over for example screwed cover
seals are known. Hinged cover seals can be operated for example
gquickly, simply and with one hand. The hinged cover also remalns

attached to the packaging after opening so that it cannot be lost.

Flexible packaging, in particular tube-like packaging or packaging
tubes with paste-like contents, 1is therefore today 1increasingly

fitted with hinged cover seals.

A known packaging tube with a hinged cover seal comprises for
example a container body or tubular pipe and a separately
manufactured head part made of polyethylene with an opening and
attached to the tubular pipe at the end by welding or sealing. The
head part is usually equipped with a screw thread for attaching the
hinged cover seal, whereby the hinged cover seal 1s screwed to the
head part of packaging tube. The form-fit seal connection between
the packaging container and the hinged cover seal allows for
individual design of the separate packaging elements with regard to

the materials used.

The packaging tube described is however expensive to manufacture,
and with the tubular pipe, the head part and the hinged cover seal,
at least three separate components must be produced and assembled

into a complete packaging tube in additional process stages.
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EP 496 704 Bl describes for example a packaging tube with a tubular
pipe and a head part. The tube body consists of a three-ply
composite laminate with an intermediate layer or film with a barrier
effect against gases and water vapour, coated on both sides with
polyethylene layers. The head part contains a shoulder part and an
opening and carries a thread to receive a screw seal. The head
part 1is made of polyethylene processed using 1injection-moulding

technology and 1is connected to the tube body.-by a welded connection.

Furthermore, packaging tubes are known in which the containexr body
1s manufactured together with the hinged cover seal 1n one pilece
using 1injection-moulding technology. For manufacturing reasons the
wall of the tube body Consists, 1n cross-section, of a single
continuous plastic lavyer, and therefore usually has an
unsatisfactory barrier effect against wvolatile substances such as

gases and water wvapour.

US 5,036,889 describes a packaging tube With a container body made
of a composite film with outer layers of polyethylene and a shoulder
part 1ntegrated 1into the contalner body. A one-plece hinged cover
seal made of polyethylene 1s sealed to the shoulder part on the

contaliner body.

The flexion strength of hinged cover seals made of polyethylene 1is
however often unsatisfactory. This has the effect that the hinge

connecting the hinged cover to the sealing neck is more susceptible

to breakage.

The invention 1s therefore based on the task of proposing a flexible
packaging, 1n particular a packaging tube, with a hinged cover which
1s resistant to breakage and flexion, which 1is made from as few

components as possible and 1s therefore simple and cheap ¢to

manufacture.
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In accordance with the 1nvention, there 1is provided a
flexible packagling comprising:

a flexible tube consisting of a film composite and
having a tube opening, 1internal and external outer films
each having a top layer, a barrier layer arranged between
the i1nternal and external outer films;

a one-plece hinged-lid closure having a tubular

closure neck with a spout and a neck opening; and

a hinged 1lid joined to said closure neck by means of a
hinge;

the hinged-11d c¢losure being placed on the tube

opening with the formation of an overlapping region and an

annular wall portion of the neck opening extending around

the entire circumference forming a flat welded or sealed
joint with the top layer of an outer film of the tube;

at least the outer layers of the hinged-1lid closure
consisting of a polypropylene, copolymer or terpolymer of
polypropylene or polyblend of polypropylene and the outer

r—

film of said film composite directed towards the

overlappling region being a coextruded film or a film
composite having a top layer consisting of a random
copolymer of polypropylene containing up to 50% of one or
more aliphatic olefins without functional groups and a

”

reinforcing layer consisting of a homopolymer of propylene.

According to the 1nvention the task i1s solved in that the

hinged cover seal 1s placed on the container body opening

forming an overlap area, and a complete peripheral annular

wall section of the sealing neck opening forms a

superficial, plain weld or seal
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connection with at least one external film of the container body,

and the hinged cover seal, at least in its outer layers and the

external film or cover laver facing the overlap area, consists of a
polypropylene, a co- or terpolymer of said polypropylene or a
polyvblend of said polypropylene.

The term annular wall section 1n this text refers not only to a
design which is circular in top view. The annular wall section, and
hence the sealing neck can 1n top view also for example be
polygonal, elliptic, oval or rectangular in form. The term annular
rather describes a wall section describing the sealing neck opening

in full circumference, i.e. continuously surrounding, and of hollow

body form with limited height extension.

The overlap area is suitably formed by an interlocking connection of

the sealing neck with the container body. In a first version the
sealing neck engages in the container body opening so that the inner
external film or inner cover film of the container body facing the
packaging contents forms an overlap area with the outer wall of the

seallng neck.

Tn a second version the sealing neck 1s drawn over the contailner
body opening so that the outer external film or the outer cover film
of the container body facing away from the packaging contents forms

an overlap area with the inner wall of the sealing neck.

ITn a third version, the container body engages 1n an annular recess,

forked in cross-section, of the sealing neck where two annular leg

el

strips of the sealing neck forming a groove form an overlap area

with the two external films of the container body.

In a further version of the 1invention, the sealing neck can be
overlapped on both sides in the area of the sealing neck opening by

films or composite films of the container body composite film, so

that the sealing neck engages between two films or composite films

of the container body composite film. The container body composite
film in this case has in the area of the container body opening a

separation along a connecting surface between two films or composite
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films over a particular section of the surface which also defilnes

the overlap area.

The hinged cover seal and the packaging container are sultably

joined together in the overlap area by a superficial, plane seal oOr

weld joint.

ITn the version of the packaging as a packaging tube, the contailner
body is present in the form of a tubular pipe. The tubular plpe can
be a seamless tubular pipe, a tubular pipe with longitudinal seam or
a spiral-wound tubular pipe. The invention also concerns tube-like

packaging with a hinged cover seal.

Tubular pipes for packaging tubes are produced for example by
rolling and joining with overlap a composite film in continuous form

to form a pipe. Tubular pipes are cut to the required length from

the pipe. Where applicable a shoulder-like end is formed at one end

to connect the tubular pipe to a hinged cover seal.

Suitable materials for the container body, 1in particular for the
tubular pipe, are for example layers or films containing composites
and made of thermoplastics based upon olefin, ester, amide, styrene
or vinyl compounds. Furthermore, the composite film suitably has at
least one film or laver with a barrier effect against gases and/or

water wvapour.

Typical examples of plastics for thermoplastic layers or films are
polyethylene, polypropylene, polvalkylene terephthalate,
polyethylene terephthalate, polyamide, polystyrene or
copolymerisates of polystyrene with acrylonitrile or polystyrene
with butadiene or terpolymerisates of polystyrene with synthetic

rubbers and acrylonitrile or polyvinyl chloride.

L=J

The films or lavers can 1in particular consist of a polyethylene (P!

)
such as high density polyethylene (HDPE with a density greater than

0.944 g/cm3), medium density polyethylene (MDPE density: 0.926 -
0.940 g/cm3), linear medium density polyethylene (LMDPE density
0.926 - 0.940 g/cm3), low density polyethylene (LDPE, density: 0.910
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- 0.925 g/cm3), and linear low density polyethylene (LLDPE, density
0.916 - 0.925 g/cm3), where the PE films can be drawn mono- Or bil-

axially.

The films or layers can also 1n particular consist of a
polypropylene (PP) such as amorphous, crystalline, high crystalline,
isotactic, syndiotactic, atactic polypropylene or a mixture thereof,
and axially or biaxially oriented or cast polypropylene, where the
PP films can be drawn monoaxially or biaxially. The films or layers
can moreover be homo-, co- or terpolymerisates and polyblends of
polypropylene. These are for example ethylene/propylene multiblock

0
4

copolymers (E/P-B), ethylene-propylene elastomers (EPM), ethylene-

propylene-diene elastomers (EPDM) , ethylene/ ©propylene/ diene
thermoplastic elastomers (EPTE) , rubber-modified polypropylene
(PP+EPM) , and other CO- or terpolymers or polyblends of

polypropylene not listed.

Polyblends of polypropylene can also 1include polyblends of co-or
terpolymers of polypropylene.

When the term "said polypropylene" 1s mentioned below, this refers

to the above list amongst others.

The container body consists suitably of a composite film and
contains an inner external film facing the contents of the packaging
and an outer external film facing away from the contents of the
packaging. The inner and outer external films contaln 1n turn
preferably an inner or outer cover layer arranged 1n the externally

exposed area.

The inner and/or the outer external films can in turn consist of a
composite film or a co-extrusion film containing a cover layer. The
cover laver for 1its part 1s e.g. a monofilm 1n the case of a
composite film, or e.g. a layer in the case of a co-extrusion film.
The external films can also be monofilms in which the cover layers

correspond to the external films concerned.
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The inner or outer cover layer can be the layer arranged 1n the
external exposed area of a multi-layer inner or outer external film
which is made by a co-extrusion process. These films can, for their
part, be Jjoined with further layers or films, e.g. with an

intermediate layver or film and/or one or more further multi-layered

co-extrusion films to form a container body composite film.

Cover films corresponding to the external films as mono-films can

also be joined with further films or composite films to form sald

container body composite film.

In a preferred version the inner and outer external films of the

container body composite film consist of a co-extrusion film.

The inner and/or outer cover layer, and 1n particular the cover
layer of the inner or outer external film facing said overlap area,

consist suitably of a film or layer made from a said polypropylene,

co- or terpolymerisate or polyblend of said polypropylene.

e

In further preferred versions of the invention, the external films
are monofilms, composite films or co-extrusion films with two, three
or more layers, where the inner and/or the outer, and 1n particular
the external film facing said overlap area, consist of a said

polypropylene, CO- or terpolymerisate or polyblend of said

polypropylene.

The inner and/or outer external films, and in particular their cover
layers, can also contain or consist of layers, films or composite

films of PP moulding materials to DIN 16774 such as for example:

PP-H: homopolymerisate of propylene,
PP-B:block copolymerisate of propylene with a mass percentage of up

to 50% of one or more aliphatic olefins without functional groups

(e.g. ethylene),
PP-R: statistical copolymerisate of propylene with a mass percentage

of up to 50% of one or more aliphatic olefins without functional

groups (e.g. ethylene),
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PP-QO:mixtures of polymers with a mass percentage of at least 50%

polypropylene of the groups H, B or K.

The external films, 1in particular the external film which forms a
material joint with the hinged cover seal on part of the surtface,
and in particular its cover layers, consist in the preferred version

of a polyblend of polypropylene with polyethylene.

In a further version of the invention, the 1nner and/or outer
external film can contain a reinforcing film to stiffen the
container body composite film, in particular reinforcing film of a
homopolymer of polypropylene. The reinforcing film 1s preferably an
intermediate laver of a multi-layer composite film which forms the

inner and/or outer external film.

The inner and/or outer external films can for example contalin a
monofilm, a composite film or a co-extrusion film with a cover layer
of a said polypropylene, co- or terpolymerisate or polyblend of said
polypropylene, and connected to this a reinforcing film of a
homopolymer of polypropylene. Further layers or films made of
plastic connected to the reinforcing film are possible. Preferably,
the external films are three-ply and contain a reinforcing film of

said type covered on both sides with a said monofilm, composite film

"

or co-extrusion film, where a film connected to the reinforcing film
contains the cover layer. Furthermore, the external films can
consist of a two-ply composite with a said monofilm, composite film
or co-extrusion film containing the cover layer and a said

reinforcing lavyer.

Preferably, the outer external film and, 1n particular, the outer

and inner external films contain a reinforcing film. The reinforcing
film in the outer external film thus has a greater layer thickness

than that of the inner external film.

The external films have for example an overall thickness of 20 -250

il

In a particular version, the outer

?m, preferably 30 - 200 um.

i

oxternal film causes a stiffening of the composite film and has a

greater layer thickness than the corresponding internal film, for
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example a 15 - 100 pum greater layer thickness. The 1inner and/or
outer external films can contain Ti0O2 or be Ti102- free or

transparent.

Container body composite films can contain, 1in addition to sald
external films, one or more further films or layers arranged between
the external films, in particular an intermediate film or layer with
a barrier effect against the passage or diffusion of selected or all
gases or vapours such as alr, oxygen, carbon dioxide, water vapour,
or against active substances, flavourings and aromas. The choice of

barrier laver depends in particular on the desired barrier effect.

A film with said barrier effect can e.g. be made from metal for
example ferrous metals such as iron, galvanised 1ron, steel or non-

ferrous metal such as chromium and in particular aluminium and 1ts
alloys. The metal film can have a thickness of e.g. 6 - 100 pm,

preferably 6 - 50 um and in particular 7 - 30 um.

Further suitable intermediate films or layers with said barrier

effect are for example organic barrier layers, e.g. films of

plastics such as polyvinylidene chloride (PVDC), polymers of ethyl-

vinyl alcohol, ethylene vinyl alcohol copolymers (EVOH) ,
polyacrylonitrile e.g. BAREX R , cyclo-olefin copolymers (COC) ,
polvacryvlic-polyamide copolymers, copolyesters, liguid crystal
polymers (LCP), polyethylene terephthalate (PETP) or aromatic and

amorphous polyamides such as films containing acrylonitrile

copolymers. The plastic films can have a thickness of e.g. 6 - 100

?m, 1in particular 10 - 80 um.

Carrier films such as plastic films which contain ceramic oOr

metallic lavers applied in a vacuum thin-film layer process by means
of PVD (physical vapour deposition) or CVD (chemical wvapour
deposition) techniques, also have good barrier properties against
gases and water vapour. Ceramic layers can for example be compounds
of the formulae SiOx, in which x i1s a number from 0.9 up to 2, and
aluminium oxide (A1203) or aluminium nitride, which are deposited 1n
a vacuum on a carrier film in a thin laver e.g. 1in the range from 5

- 500 nm (nanometer) and in particular from 10 -200 nm.
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Metal lavers of aluminium or one of said metals can also be

deposited by sputtering (cathode sputtering) onto the surface of a

carrier film.

In particular plastic films, e.g. from the polyolefin series, wlth
no or insufficient barrier properties, can have a unilateral or

bilateral ceramic or metal coating with said properties.

10 Plastic carrier film can e.g. be a film made from polyamide,
polyvester, polyolefin, polyvinyl chloride, polycarbonate, or
polyethylene terephthalate (PET). The thickness of this plastic film

can amount to e.g. 6 - 100 um, preferably 10 - 80 um.

15 Said 1intermediate films or layers can also be used as Dbarrier
layers, in particular as intermediate layers or films with barrier

effect, in the multi-layered hinged cover seal described below.

The container body composite films can, in addition to said external

20 films and intermediate films or lavers with a barrier effect, also

contain further films, composite films or layers made from
thermoplastic materials, e.g. the plastics 1listed 1nitially, 1n
particular polypropylene, polyethylene or polyalkylene

terephthalate, polyethylene terephthalate or polyamide, polystyrene
25 or a copolymerisate of polystyrene with acrylonitrile or polystyrene
with butadiene or terpolymerisates of polystyrene with synthetic

rubbers and acrylonitrile or polyvinyl chloride.

The container body composite films or i1individual films or layers
30 thereof can be transparent, opague or non-transparent. The contalner
body composite films or individual films or layers thereof can also

be colourless, lacquered or through-dyed.

The container body composite film suitably has an overall thickness

35 of 100 - 600 pm, preferably 100 - 450 pum, and 1in particular 120 -

300 upm.
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The 1individual films or composite films of the container body
composite film can for example be produced by means of extrusion,
co—extrusion or calendering. The individual films or composite films
of the container body composite film can be joined by means of
connecting lavers. The connecting layers are preferably layers
produced by means of laminate adhesives or laminate lacquers with a
surface density of e.g. 1- 10 g/m2, in particular 2 - 8 g/m2, or

extrusion and/or co-extrusion layvers made of e.g. a polyolefin blend

of LL-DPE, LDPE, MDPE, HDPE or from EAA (ethylene-acrylic acid

L4l

copolymer) or a propylene, co- 0r terpolymerisate or polyblend ot

polypropylene. Said extrusion or co-extrusion layers can have a

thickness of e.g. 2 - 50 um.

The surfaces of the films can be treated with a bonding agent. The
films can also be subjected to corona, flame, plasma or ozone

treatment in order to improve the bonding.

Preferred container body composite films contain, between two

external films consisting of a plastic made from or with one of said

polypropylenes, co- or terpolymerisates or polyblends ot said

polypropylene, an intermediate film with a barrier effect and made
of e.g. a polyethylene terephthalate, polyamide, polyester, EVOH,

LCP or COC, or a metal such as aluminium or an aluminium alloy.

In another preferred version, on at least one side between an inner
and/or outer external film and said intermediate film with barrier
effect is arranged a reinforcing film from a said polypropylene, co-

or terpolymerisate or polyblend of said polypropylene with a

thickness of e.g. 20 - 200 um, preferably 40 -150 um, for stiffening

of the container body composite film. The reinforcing film contains

or comprises in particular a homopolymerisate of polypropylene. The
reinforcing film can also as already stated be part of a composite

film of one of the films, in particular the outer external film. The

reinforcing film can also itself be a composite film or a co-

extrusion film.

The inner external film lies, where applicable by way of a bonding,

laminate or adhesive laver, preferably directly on the intermediate
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film or laver so that the layer thickness between the barrier layer
and the packaging contents is as small as possible and the barrier

effect occurs as close as possible to the packaging contents. The

inner external film is preferably thinner than the outer external
film. The inner external film can e.g. be 1 - 250 pum, preferably 10

- 150 pm, in particular 15 -100 pum thinner than the outer external

film.

Tn a further version of the invention, the outer external film lies,

where applicable by way of a bonding, laminate or adhesive layer,

directly on the intermediate film or layer with barrier effect,
where in particular in this case the reinforcing layer(s) or film(s)

is (are) part of the outer and/or inner external film.

The hinged cover seal is preferably a part produced 1in one pilece by
injection or compression moulding. The sealing neck of the hinged
cover seal 1s suitably tubular and can for example be formed
cylindrical, in particular circular cylindrical or conical, with a
generated surface tapering towards the discharge opening. The hinge
connecting the sealing neck with the hinged cover 1s suitably

produced 1in the same 1injection moulding process as an integral

component of the hinged cover seal.

The hinged cover seal can also contain an authenticity seal produced
in the same process together with the hinged cover seal. The
authenticity seal 1s preferably connected to the hinged cover seal

by functional connecting bridges. The authenticity seal preferably

consists substantially of one of said polypropylenes, co- or
terpolymerisates or polyblends of said polypropylene. A special

version of such an authenticity seal 1is described in detail in the

following design examples.

The hinged cover seal consists substantially of one of said
polypropylenes, co- or terpolymerisates or polyblends of said
polypropylene. The term "substantially" 1s 1n particular to be
interpreted in that the hinged cover seal can, as well as said

plastic, also contain a film, layer or coating with barrier effect

as 18 described below.
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The hinged cover seal can contain or comprise amorphous crystalline,

highly crystalline, isotactic, syndiotactic or atactic polypropylene
and a mixture thereof, or be a cast polypropylene. Furthermore, the
polypropylene can be a homo-, co- oOr terpolymerisate or a mixture
thereof. Also, polyblends of polypropylene, e.g. a polyblend of
polypropylene with polyethylene can also be used.

Possible co- or terpolymers and polyblends are for example ethylene/

propylene multiblock copolymers (E/P-B), ethyvlene-propylene
elastomers (EPM) , ethylene-propylene-diene elastomers (EPDM) ,
ethylene-propylene-diene thermoplastic elastomers (EPTE), rubber-

modified polypropylene (PP+EPM), and further co-or terpolymers or
polyblends of polypropylene not listed.

Furthermore, the hinged cover seal can also comprise or contain PP

moulding materials to DIN 16774, for example:

PP-H: homopolymerisate of propylene,

p—

PP-

B:block copolymerisate of propylene with a mass percentage of up
to 50% of one or more aliphatic olefins without functional groups
(e.g. ethylene),

PP-R: statistical copolymerisate of propylene with a mass percentage
of up to 50% of one or more aliphatic olefins without functional

groups (e.g. ethylene),

PP-Q:mixtures of polymers with a mass percentage of at least 50%

polypropylene of the groups H, B or R.

The hinged cover seal preferably consists substantially of a
polyblend of polypropylene, 1n particular a polyblend of
polypropylene with polyethylene.

With the aim of 1improving the cold impact resistance, sald

polypropylene-containing plastic can be enriched with atactic

polypropylene. Said polypropylene-containing plastics can also
contain stabilisers, e.g. to 1increase the heat resistance, and
further additives e.g. mineral additives for the purpose of

achieving or improving specific properties.
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The melting behaviour of the plastic of the external film or cover

laver of the external film is preferably matched to the melting

behaviour of the plastic of the hinged cover seal.

Said material-related composition of the hinged cover seal also

applies at least to the outer layers of the multi-layered hinged

cover seal described below.

For high value packaging goods the hinged cover seal can contain an
additional diffusion barrier in the form of a barrier lavyer, 1n
particular a barrier layer from said list. The barrier effect of the
hinged cover seal can be directed against certain substances such as

water vapour, gases, flavourings or aromas.

This barrier laver can e.g. be a layer or film arranged on the
surface of the hinged cover seal facing towards or away from the
contents of the packaging. Examples of barrier layers for hinged
cover seals are ceramic layers generated by wvacuum thin film

technology or film-like plastic layers. A film or layer with a

barrier effect can be e.g. a metal or plastic film or lavyer

containing or comprising PETP, EVOH, COC, LCP or an acrylonitrile

copolymer.

Barrier lavers can be applied to part or the entire surface ot the

hinged cover seal. In the preferred version, the hinged cover seal,
and in particular the sealing neck, has a barrier layer arranged on

part or the entire surface facing the packaging contents.

The barrier laver or film 1s preferably applied to part or the
entire surface on one or on both sides of the hinged cover seal, for
example by lamination or co-extrusion. The surface section of the

hinged cover seal forming a material joint with the container body

is suitably not provided with one of said films or layers with

barrier effect.

In a further version of the i1nvention, the hinged cover seal can be

a multi-lavered single-piece moulding produced in a combined co-
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extrusion/injection moulding process. The hinged cover seal 1s

preferably an at least three-ply, 1in particular a three-ply,

moulding with an intermediate layer with barrier effect against
gases (air, oxygen, carbon dioxide and water vapour), flavourings

and/or aromas.

The barrier layer can be one of said barrier layers, as can also be

used in the container body. Preferably, the barrier layer 1s a

plastic film of EVOH, PETP, polyamide and COC, and 1in particular
LCP.

At least the outer lavers, 1in particular the outer layers forming
the overlap area, of the multi-layered hinged cover seal are made
from one of said polypropylenes, co- or terpolymerisates or

polyblends of said polypropylene.

In the preferred version only the sealing neck is multi-layered and

contains a barrier layer.

The packaging container according to the invention can be produced
in that the hinged cover seal with its sealing neck 1s welded or
cast onto the container body opening of the prefabricated container

to form a connecting seam, where the hinged cover seal, at least 1n

its outer layers, and the external film or cover film facing the
connecting seam consists of a said polypropylene, co- or terpolymer

of said polypropylene or a polyblend of said polypropylene.

In one possible version of the invention the sealing neck, forming
an overlap area with an annular wall section surrounding the sealing
neck, 1s drawn over the container body opening or 1is pushed 1into
engagement with this, where a seal or welded connection 1s formed 1in
the overlap area between the sealing neck and the container body

composlte film.
The injection or compression moulding suitably takes place using

multi-pilece moulding tools consisting of male and female moulds

(pressing mandrels) .

< AT AR -4 - W PRI AL S R V- Mokttt Oty A ML 041, At At T - - s 42 1 oy et e . ) eie .
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The hinged cover seal can where applicable also be directly cast

onto the container body, where the container body lies with the wall

section forming the overlap area in the female or male mould of the

forming tool.

Occasionally, a film or a composite film with barrier properties of
the specified structure can be applied to the male or female mould,
the cover film of which forms a material connection with the
moulding during the injection or compression-moulding process to

produce the hinged cover seal.

In a preferred version the multi-layer films or composite films with
barrier effect of one of said structures are preproduced with a film
or layer in the outside position made from one of said
polypropylenes, co- or terpolymerisates or polyblends of said
polypropylene and connected by material joint with the hinged cover
seal in the i1njection or compression moulding tool.

D1

ITn a further version of the 1nvention, the hinged cover seal can

after production be coated with a ceramic barrier layer 1n a vacuum

thin film process on one or both sides, on part or the entire

surface, in particular on the surface facing the packaging contents.

The weld or seal connection 1n said overlap area between the hinged
cover seal and the container body can be made by means of radiant or
contact heat or external heating by fusing the hinged cover seal

and/or adjacent external films, 1n particular the adjacent cover

film, of the container body composite film.

Where applicable a contact pressure can be applied 1in the overlap

area to the surface sections to be jolined during welding or sealing.

The packaging according to the 1nvention with a hinged cover seal
made of polypropylene 1s distinguished from those made from
polvethylene by, amongst other factors, a greater surface hardness,
greater tensile strength, greater elastic resetting ability, higher
temperature resistance and better long term stress resistance. The

susceptibility to fracture of the hinge of the hinged cover seal,

VARV A MM NI bbbl s 1 o s v im0 e e
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for example in the form of a fatigue fracture, 1s therefore
substantially lower in the packaging according to the 1invention.
Also, packaging with at least external films or cover layers of the
container body composite film made of polypropylene and with a
hinged cover seal of polypropylene is better suited to hot filling
and sterilisation, in particular heat or radiation sterilisation, of
the packaging contents. The packaging contalner according to the
invention 1is further suited to higher local pressures on the
longitudinal, end and head seams. Therefore, the packaging can be
subjected to higher stresses or for the same stresses the wall
thickness can be reduced compared with container bodies made from

polyethylene, and hence the materials costs also reduced.

The invention 1s explained 1in more detail below as an example and

with reference to the attached drawings. These show:

Fig. 1: a diagrammatic view of a tube wupper part with hinged
cover seal 1n perspective;
Fig. 2: a diagrammatic cross-sectional view through a tube upper

part with hinged cover seal;

Fig. 3a: a front view of a further tubular packaging according to
the invention;

Fig. 3b: a side view of a tubular packaging of Fig.3a according to
the invention;

Fig. 4a: a diagrammatic construction of a tubular pipe laminate
according to the invention;

Fig. 4b: a diagrammatic construction of a further tubular pipe
laminate according to the invention;

Fig. 4c: a diagrammatic construction of a further tubular pipe

laminate according to the i1nvention;

Figure 1 shows a version as an example of a packaging tube 1 with
hinged cover seal 6 and tubular pipe 2. The hinged cover seal 6 1is
made from a polyblend of polypropylene and contalins a tubular
conical sealing neck 3, a spout 5 and a hinged cover 4, which 1is
flexibly connected by way of a hinge 7 to the sealing neck 3. The

hinged cover 4 also has a pin 8 for tight closure of the spout 5.

S AT 4 STV o+ IV APERRAMLEE] 444 { 24 SR s SR 4| e ol g . Jon b s . . . L T, S S .
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Figure 2 shows the cross-sectional view of the upper section of a
further example design of a packaging tube 10 with a hinged cover
seal 12 and a tubular pipe 11 as the contalner body. The hinged
cover seal 12 is made from a polyblend of polypropylene and contains
a tubular conical sealing neck 14, a hinged cover 13 with a pin 15
for tight closure of a spout 16. The hinged cover 13 1is joined by
way of a hinge 17 to the sealing neck 14. The sealing neck 14
engages, to form an overlap area 30 with an annular wall surface of
the sealing neck opening 18, into the tubular pipe opening 19 as
the container body opening. The sealing neck 14 and the tubular pipe
11 are welded together in their overlap area 30. The tubular pipe 11

consists of a tubular pipe composite film 20 according to Figure 4a.

Figs. 3a - b show a further tubular packaging 40 in the design of a
standing tube consisting of a hinged cover seal 42 and tubular pipe
41 welded to the latter. The hinged cover seal 42 1s circular
cylindrical and composed of a sealing neck 46 and a hinged cover 45
connected to the latter by way of a hinge 43. In the front
orientation, 1.e. substantially opposite the hinge 43, 1s arranged a
gripping aid 47 fitted with a roughness profile. The diameter of the
hinged cover seal 42 corresponds substantially to the diameter of

the tube.

Below the hinged cover 45 substantially opposite the hinge 43 1s
provided an authenticity seal 44 applied in the form of a strip
which with i1ts upper edge follows the opening line 49 between the
sealing neck 46 and the hinged cover 45 and with 1ts lower edge
follows the edge of the tubular pipe and also the circular
cylindrical shape of the sealing neck 46. The authenticity seal 44
extends over about half of the circumference of the hinged cover
seal 42 and 1s connected to the hinged cover 45 by way of the
connecting bridges 48 1leading away beyond the opening line 49.
Furthermore, the authenticity seal 44 1s protected (not shown)
agalnst slippage in the direction of the hinged cover 45 by means of
projections protruding from the sealing neck 46 and engaging 1n
recesses in the authenticity seal 44 such that the hinged cover 45
is protected against opening by the authenticity seal 44 connected

to 1t by way of the connecting bridges 48. Separating the
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authenticity seal 44 cuts the connecting bridges, whereby the
authenticity seal 44 is broken and the hinged cover 45 can be
opened.

The spout (not shown) projects from the sealing neck in the form of
a neck tapering towards the outlet opening. For the tight closure ot
the tubular packaging, the spout engages, 1n the closed condition of
the hinged cover seal, 1in a circular cylindrical moulding on one
base inner side of the hinged cover, where the internal diameter of
said moulding corresponds approximately to the external diameter of

the neck-like spout in its end section (not shown).

Figure 4a shows the design of the tubular pipe composite film 20 of
a packaging tube according to the invention (see also Fig. 2). The
tubular pipe composite film 20 contains an inner external film 24
facing the packaging contents, and an outer external film 21 facing
away from the packaging contents, made from a sealable polyblend of
polypropylene with polyethylene which also corresponds to the cover
layers. An intermediate film 23 with barrier effect against gases
(air, oxygen, carbon dioxide, water vapour), flavourings and aromas
is neighboring the inner external film 24. The intermediate film 23
is for example a plastic film made of EVOH, LCP, PETP, polyamide, or

COC or a metal film.

Between the outer external film 21 and the intermediate film 23 1s a
reinforcing film 22 for stiffening the tubular pipe composite film

20 made from a homopolymer of polypropylene.

The individual films are connected to the tubular pipe composite
film by means of connecting layers 26,27, 28 made from a laminate
adhesive oY laminate lacguer. The films can, however, be
individually connected to each other by means of extrusion or co-

extrusion, or the connecting layer can also be an extrusion or co-

extrusion laver.

Fig. 4b shows a further version of a tubular pipe composite film 50
of a packaging tube according to the invention. The tubular plpe
composite film 50 contains an inner external film 53 facing the

packaging contents and an outer external film 51 facing away from
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the packaging contents, both of which are made from a three-ply co-
extrusion film of one of sald polypropylenes, cCoO- or
terpolymerisates or polyblends of the said polypropylene. The

external films 51, 53 each contain a cover layer 52, 54 which

constitutes an external exposed layer of the co-extrusion film.

The thickness of the outer external film 51 i1s 70 - 150 um and that

of the i1nner external film 53 1is 30 - 100 um. The two external films
have a density of 0.89 - 0.92 g/cm3. The outer external film 51 can
optionally be a monofilm of a said polypropylene, cCo- Or
terpolymerisate or polyblend of said polypropylene of said density.
Between the two external films 51, 53 1s an i1ntermediate film 57
with a barrier effect against gases (air, oxygen, carbon dioxide,
water vapour), flavourings and aromas with a thickness of 10 - 25
?m. The 1ntermediate film 57 1i1s preferably a carrier film of
polyethylene terephthalate (PET) coated with Si0x, where x 1is a
number from 0.9 to 2.0. The intermediate film 57 is connected to the
external films 51, 53 by a laminate lacquer 56, 58 with a surface

density of 1 -10 g/m2.

Fig. 4c shows a further version of a tubular pipe composite film 60
of a packaging tube according to the invention. The tubular plpe
composite film 60 contains an inner exXxternal film 63 facing the
packaging contents and an outer external film 61 facing away from
the packaging contents, both of which are made from a three-ply co-
extrusion film of a said polypropylene, co- or terpolymerisate or

polyblend of said polypropylene with a density of 0.90 - 0.96 g/cm3.

The total thickness of the outer external film 61 is 55 - 250 um,
where the co-extrusion film of the outer external film 61 1n turn
consists of two external films 62, 70 of 7 - 50 pm thickness, where

one of these constitutes the outer cover laver 62, and an

intermediate film 69 of a thickness of 40 -150 um.

The total thickness of the inner external film 63 is 35 - 200 um,

where the co-extrusion film of the i1inner external film 63 1in turn

consists of two external films 64, 72 of thickness 7 - 50 um, where
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one of these constitutes the inner cover layer 64, and an

prier

intermediate film 71 of a thickness of 20 -100 um.

The two external films 61, 63 have a density of 0.88 - 0.92 g/cm3.

Between the two external films 61, 63 1s an intermediate film 67

with a barrier effect against gases (air, oxygen, carbon dioxide,

water vapour), flavourings and fragrances, preferably made of

aluminium or an aluminium alloy of a thickness of 6 - 50 um. The
intermediate film 67 1s connected to the external films 61, 63 by

means of a laminate adhesive 66, 68 or by way of a mono- o0Or coO-

extrusion film. Said mono- or co-extrusion film can have a thickness

of e.g. 2 - 50 um.
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CLAIMS:

1. A flexible packaging comprising:

a flexible tube consisting of a film composite and
having a tube opening, 1internal and external outer films
each having a top layer, a barrier layer arranged between
the internal and external outer films;

a one-piece hinged-1lid <closure having a tubular
closure neck with a spout and a neck opening; and

a hinged 1lid joined to said closure neck by means of a
hinge;

> tube

.

the hinged-1id «closure being placed on th
opening with the formation of an overlapping region and an
annular wall portion of the neck opening extending around
the entire circumference forming a flat welded or sealed
joint with the top layer of an outer film of the tube;

g

at least the outer layers of the hinged-1id closure

consisting of a polypropylene, copolymer or terpolymer of
polypropylene or polyblend of polypropylene and the outer
film of said film composite directed towards the
overlapping region being a coextruded film or a film

i

composite having a top layer consisting of a random

copolymer of polypropylene containing up to 50% of one or
‘more aliphatic olefins without functional groups and a

reinforcing layer consisting of a homopolymer of propylene.

2. A flexible packaging according to claim 1, wherein the
hinged-1id closure 1s a one-piece 1njection moulded part,
coextruded injection moulded part, multi-layer injection

moulded part or compression moulded part and consists

essentially of a polypropylene, copolymer or terpolymer of

polypropylene or polyblend of polypropylene.

3. A flexible packaging according to c¢laim 1 or 2,
wherein a barrier layer or film having a barrier effect

against volatile substances 1s arranged at least over part
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of at least one of an 1nternal surface and an external

=

surface of the hinged-1id closure.

4 . A flexible packaging according to claim 3, wherein the
barrier layer or film 1s a thin ceramic layer or a film-

like coating of plastic or metal having a barrier effect.

5. A flexible packaging aCcording to claims 1 or 2,
wherein the hinged-1id c¢losure 1s a one-plece 1njection
moulded part and at least one of the closure neck and the
hinged 1lid 1s a multi-layer injection moulded part with an
extruded 1intermediate layer having a barrier effect against

volatile substances.

6 . A flexible packaging according to claim 5, wherein the
hinged-1i1d closure 1s a multi-layer 1njection moulded part
with an extruded intermediate layer or film consisting of a

plastic having a barrier effect arranged between two layers

of polypropylene, a copolymer or terpolymer of
polypropylene or a polyblend of polypropylene 1n at least

one of the closure neck and in the hinged 1lid.

7 . A flexible packaging according to any one of claims 1
to 6, wherein the closure neck 1s slipped over the tube
opening by means of a wall portion surrounding the closure

neck opening 1n an annular manner around 1ts entire

circumference or engages therein and bears against the

internal or external outer film of the tube film composite

with the formation of an overlapping region and the closure
neck forms a welded or sealed joint with the 1internal or

external outer film 1n the overlapping region.

8 . A flexible packaging according to any one of claims 1
to 7, wherein at least one of the tube film composite and
the hinged-1id closure comprises an 1intermediate film or

layer having a barrier effect against alr, oxygen, water
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vapour, flavourings or fragrances, and the intermediate

film or layer 1s an aluminium foil or a plastic film
consisting of polyvinylidene chloride (PVDC), a polymer of
ethyl wvinyl alcohol, ethylene-vinyl alcohol copolymers
(EVOH) , cyclo-olefin copolymers (COC), a liquid crystal

polymer (LCP) or a polyamide or a plastic film consisting

of polyethylene terephthalate (PET) coated with SiO4, where

X 18 a number from 0.9 to 2.0.

9. A flexible packaging according to claim 8, wherein the

reinforcing layer stiffens the tube film composite and is

arranged between the 1ntermediate film or layer having a

barrier effect and at least one of the external and

internal outer films.
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