wO 2013/000044 A2 |/ NPFV0 0000 O T Y R OO A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

3 January 2013 (03.01.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/000044 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

International Patent Classification:
B29C 49/00 (2006.01) B65D 81/24 (2006.01)
B29C 49/22 (2006.01) B29C 45/18 (2006.01)

International Application Number:
PCT/BE2012/000027

International Filing Date:
21 May 2012 (21.05.2012)

Filing Language: Dutch
Publication Language: English
Priority Data:

2011/0303 18 May 2011 (18.05.2011) BE
Applicant (for all designated States except US):

RESILUX [BE/BE]; Damstraat 4, B-9230 Wetteren (BE).

Inventors; and

Inventors/Applicants (for US only): DIERICKX, Willi-
am [BE/BE]; Leenstraat 41, B-9070 Destelbergen (BE).
DE CUYPER, Dirk [BE/BE]; Molenweidestraat 5, B-
9070 Destelbergen (BE).

Agent: VAN CUTSEM, Paul; c¢/o BVC. Bureau Van Cut-
sem, Rue Washington 25, B-1050 Bruxelles (BE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(i))
of inventorship (Rule 4.17(iv))

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: HOLLOW OBJECTS, PARTICULARLY PLASTIC PREFORMS, RESP. CONTAINERS, WITH A BARRIER LAYER
AND INJECTION MOULDING METHOD, RESP. DEVICE FOR MANUFACTURING THEREOF

v;

7
£ -

"
b

Hob L
{4

i
5,

/‘i'“
a
1
Kiﬁ
I

1t

”L
5

(57) Abstract: Hollow form, in particular to
form convertible to retain holders (50) com-
posed of a double base layer (11) consisting
of a primary material (A) polymer, and a sec-
ondary intermediate layer (12) which is in-
cluded in the base layer (11) comprising a
secondary material (B), remarkable in that the
secondary material (B) consists of a support
material in which a tertiary material (C) as an
initiator or / resp. activator material in recor-
ded by formation of a barrier between the in-
terior composite layer (12), and method of,
resp. device for the manutacture thereof.



10

15

20

25

30

35

WO 2013/000044 PCT/BE2012/000027

Hollow objects, particularly plastic preforms, resp. containers, with a barrier layer and
injection moulding method, resp. device for manufacturing thereof

Field of the invention

This invention relates to a hollow mould form, in particular a preform intended for producing
containers which is constructed as a multilayered structure comprising a double base layer. The
multilayered structure is composed of a primary material consisting of a polymer, with the formation of
a double primary base layer as embedding matrix which forms the external surface of the preform
which delimit this, on the one hand, and of a secondary intermediate layer which is included in the

abovementioned double primary base layer comprising a secondary material, on the other hand.

Background of the invention

Preforms consisting of primary and secondary materials are known. Containers are usually expected
to ensure that the features and properties of the products contained therein remain as stable as
possible over time.

EP 0380215 discloses a preform exists whose core forms a so-called barrier layer which is intended to
counteract the migration of undesirable gas particles through the preform wall. However, it is
compased of a material which is expensive to produce which, in certain cases, is an unacceptable

limitation.

It is also known to produce a barrier layer in solid nylon®, but this causes a further problem due to the
fact that this material is very hydrophilic, as a result of which moisture may enter the preform via the
barrier layer at the location of the gate of the preform. Such materials have the drawback that they
have a pronounced tendency to absorb moisture, and thus cause delamination when the preform is
processed further to form a container. Thus, the secondary core layer loses its barrier properties. Due
to the known secondary materials, such as nylon, being highly hydrophilic, this type of known preforms
develops a problem of penetration of moisture via the base thereof, which has a detrimental effect

thereon.

However, in certain cases, there is a need to provide an additional tertiary material with a specific
additional function which consists of improving the mechanical and/or thermal and/or barrier properties
of the primary base material and, if desired, also of the secondary material.
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In this respect, this additional tertiary material has specific properties which, in certain cases, may
differ quite significantly from the primary base materials and secondary barrier materials, respectively.
As a result thereof, a problem may develop with regard to the introduction of this tertiary material into
the hollow mould.

Aim of the invention

This consists of providing a hollow mould of the abovementioned type with a controlled addition of
tertiary material, but with an effective barrier layer in a wide range of applications, on the one hand,
and at acceptable costs, on the other hand.

Summary of the invention

To this end, a preform is proposed according to the invention as defined in the main claim, which is
remarkable in that the abovementioned secondary material consists of a carrier material in which a
tertiary material is incorporated as initiator or activator material, respectively, with the formation of an
internal composite barrier intermediate layer.

Hollow moulds may be made of so-called monomaterial, in particular PET. A further possible
composition thereof is that of the so-called bi-component, consisting of PET as primary base material
and an, if desired different, secondary barrier material, such as nylon, in which the secondary material,
if desired, can also be made of PET, but with the addition of a tertiary material.

According to an advantageous embodiment of the invention, this tertiary material consists of a fluid.
Due to the use of a fluid as tertiary barrier material, the barrier layer can be applied with a specific
additional function which is provided by this tertiary material, resulting in an improvement of the
mechanical and/or thermal and/or barrier properties.

According to a particularly advantageous embodiment of the invention, this fluid is a specific liquid. The
fluid material has its liquid phase at least during, possibly after the production process, in which the
abovementioned secondary layer is a barrier layer. Each layer is virtually continuous and
uninterrupted. Thus, a tertiary material is introduced therein as a fluid which contributes to the
formation of the barrier layer. This offers the advantage that it forms an effective barrier along the
preform -and therefore also the container- if desired including its neck part. In this connection, the best
tertiary materials are those which have a relatively low viscosity under normal operating conditions
regarding temperature and pressure, referred to below as “cold liquids”.

It is also possible to apply such a tertiary material more evenly. A significant advantage in this
connection is the fact that smaller amounts of secondary material can be introduced, resulting in a
lower cost price. In addition, a structure of better quality is achieved which leads to a better barrier.
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This is directly connected to the behaviour of fluids which naturally have a tendency to disperse
homogeneously in a certain volume, resulting in significantly less delamination between layers.

In addition, as a result of the invention, it is thus possible to work with lower relative amounts of
secondary material, while at the same time maintaining the same barrier properties and without the
abovementioned problem of delamination, since, according to the invention, said secondary
intermediate layer takes up less than 5%, preferably less than 1%, of the total weight of the preform,
while securing the same barrier behaviour.

According to a preferred embodiment of the invention, the secondary layer has a markedly low
thickness which is preferably not greater than 0,056 mm, preferably still < 0,01 mm.

Using specific liquid fluids produces the best uniform fillings of the space between the primary and
tertiary layer, as liquids are essentially non-compressible, which supports uniformity. This advantage is
very important as the product which is contained in the container made from the preform will thus
maintain its features in an excellent manner without being subject to degradation over time, as a result
of undesirable interactions with the environment or even with the inside of the container.

According to a particular embodiment of the invention, water may be considered, more specifically
aqueous materials. These are understood to include the liquids in which water is bound. In this case,
the excellent lamination which can be achieved herewith as a result of fewer compatibility problems
between the various layers is particularly advantageous.

According to a further preferred embodiment of the invention, the secondary material in question is
viscous, such as oil, more specifically an oil-carrying material.

A further advantageous embodiment of the invention consists in that said secondary material is formed
by an acrylate based on water and/or oil. This type of liquid barrier is particularly suitable for so-called
bio applications, since acrylates have very good oxygen barrier properties. In this case, the oil-
containing acrylates are ideal carriers for so-called active barriers.

Thanks to the lamination effect which occurs with liquids, a preform according to the invention offers
particularly remarkable properties. Due to the limited thickness of the secondary layer which can thus
be achieved, it becomes possible to process so-called nanocomposites for the secondary layer, in
particular based on clay, in which case it is, more particularly, possible to use the specific properties
thereof to their full extent as a result of the lamination. This is actually made possible as a result of the
possibility of applying the secondary layer in a more uniform manner. The latter material has a
particular property of offering excellent coating power, while achieving a particularly good coverage.

According to a still further embodiment of the invention, the secondary material consists of a coating,
in particular a polyurethane coating which has the advantage of good performance at elevated

temperatures.

According to a particularly preferred embodiment of the invention, said secondary material consists of

a liquid polymer, in particular a so-called polymer bio-aggregate (PBA) which is described in more
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detail in BE 2004/0431. The yeast strains and yeast cells are able to withstand higher temperatures up
to approx. 170°C, provided that the period in question is relatively short, typically in the order of 10™

sec. Further features in this respect are defined in the respective sections.

According to an additional embodiment of the invention, said preform has a five-layered structure, in
which said secondary layer is provided on at least one contact side with the adjacent primary layer of

an intermediate layer composed of a quaternary material which is also made up of a liquid.

It should be understood that said fluids may also be gasses or may also comprise so-called
intermediary phases, such as pastes and other substances which have a normal liquid phase, such as

adhesives and the like.

According to a particularly advantageous embodiment of the invention, said secondary or quaternary
layer(s), respectively, is provided with an adhesive layer which has been treated with yeast cells, so

that mechanical bonding can be achieved with the primary and tertiary layers.

In a further advantageous embodiment of the preform according to the invention, at least the
externally directed tertiary layer comprises a predetermined amount of additives which are
incorporated in the tertiary plastic material. Due to the presence of additives, any constituents
migrating from outside the container to the interior thereof are chemically bonded and thus neutralised,
so that these constituents cannot reach the product which is contained in the container. Conversely,
the additives in the primary layer ensure that constituents which are detrimental to the product
contained in the container are likewise bound, so that these.internal constituents cannot cause

degradation of the product which is contained in the container.

According to a specific embodiment of the preform according to the invention, the primary layer
contains additives having a neutralizing effect on external radiation, in particular UV radiation, thus
producing a light barrier, more particularly in the invisible range, but also in the visible. This offers an
advantage for products, such as milk, which mainly degrade on account of the effect of light — in

particular UV - specifically the vitamins which are present in milk.

According to a still further embodiment of the preform according to the invention, the primary layer
comprises additives with a neutralizing action on undesirable gas formation, thus producing a so-
called gas barrier. This is, inter alia, intended to prevent the formation of CO, or oxygen which results
from the degradation of the filler of the container and which is contained in the container together with
the filler, in particular in a space above the filling level of the container where no filler of the drink type

is present. Thus, oxidation of a drink packaged in the container can be prevented.
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In a yet still further embodiment of the preform according to the invention, the internally directed layer
comprises additives having a neutralizing effect on detrimental reagents which originate from the
container itself and which originate in the plastic base material, in particular PET, during the production
of the preform in the injection-moulding machine, in particular acetaldehyde. Although this product is
not poisonous, it may nevertheless produce a sweet flavour since this gas is readily soluble in water at
room temperature. Due to this measure which consists of the use of additives as so-called chemical
blockers, the migration of acetaldehyde constituents from the wall of the preform into the product
contained therein is counteracted, as a result of which it is possible to prevent the flavour of said
product from changing. It could be established that the abovementioned chemical blockers can best

be incorporated in the preform wall via a liquid barrier layer according to the invention.

In a preferred embodiment of the preform according to the invention, said secondary layer is formed
by a passive barrier, with the secondary layer being at least less or only slightly permeable, preferably
impermeable to a substance which possibly migrates there through, such as oxygen, carbon dioxide,
and the like. Due to the presence of such a barrier layer, said possibly migrating constituents are
blocked and thus prevented from migrating through the wall of the container. The barrier action of the
barrier layer is bidirectional insofar as the intrusion of undesirable constituents, such as oxygen, into
the container is counteracted in case the container contains products which would oxidize or degrade,
perish or suffer a loss in quality on account of the gaseous constituents. Conversely, said barrier layer
also prevents possibly desired gaseous constituents in the product contained in the container from
migrating through the wall thereof from the inside to the outside, such as water to which additional

carbon dioxide has been added, or drinks, such as soft drinks or beer.

In an advantageous manner, the migration of particles is counteracted in both directions, i.e. from the

inside to the outside and from the outside to the inside.

According to a further additional embodiment of the preform, said secondary material has a chemical
affinity with said undesirable substances which is such that the secondary material will react with the
latter and will thus retain the undesirable substances in the wall of the container itself, so that the

undesirable constituents cannot escape further or penetrate into the inside of the container.

In a specific embodiment of the preform, the secondary layer contains further additives having the

same function as migration stopper, both with regard to undesirable gas constituents and radiation.

The present invention also relates to a method for producing hollow moulds by means of injection-
moulding which are made from at least two materials, including a base material and a barrier material,
in which the base material is formed by a plastic. Technologies for injecting primary and secondary
materials are known. However, in certain cases, there is a need to inject an additional tertiary material
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with a specific additional function which consists of improving the mechanical and/or thermal and/or
barrier properties to the primary base material and, if desired, also to the secondary material. In this
respect, this additional tertiary material has specific properties which, in certain cases, may differ
greatly from the primary base and secondary barrier materials, respectively. This may give rise to
problems when introducing this tertiary material into the hollow mould.

Thus, according to this invention, a method is proposed for producing hollow objects, in particular
multi-layered plastic preforms, made from a primary base material and a secondary material as carrier
material, in which the base material and, if desired, the secondary material are made of a plastic. In
this case, both primary base and secondary carrier materials are supplied to the hollow mould cavity
via primary and secondary supply ducts in an injection mould and a hot-runner plate, each of which
ends in fitting heating elements and their respective primary base and secondary carrier materials lead
to a common gate via which the primary base and secondary carrier materials are injected into the
hollow mould cavity separately. First, the primary base material is injected at a relatively high
temperature T and pressure p. This method is characterized by the fact that, in addition, a
predetermined amount of tertiary material is supplied externally as activator material, independently
from both other materials, and outside the hot-runner plate, to the secondary supply duct into which
the tertiary supply duct ends at a predeterminec; distance from the abovementioned common gate,
upstream thereof, under temperature and/or pressure conditions which are considerably lower than
the primary and secondary injection temperature T and/or injection pressure p. Thus, the tertiary
material is carried along with the secondary material in order to be injected together with the latter into

the hollow mould cavity in a controlled manner to form the composite intermediate barrier layer.

Indeed, it could be established that the controlled introduction of tertiary material can best be achieved
by the secondary material carrying this tertiary material along during the injection stage of the former,
namely when injection-moulding hollow moulds.

According to a preferred embodiment of the method according to the invention, in particular for
producing a preform in an injection mould as determined in one of the respective product definitions, a
predetermined amount of primary and secondary plastic material is injected into the hollow mould
cavity at a relatively high pressure p and temperature T. In this case, the primary base material is
injected in an uninterrupted or continuous manner, while the barrier material is applied to the primary
material during the injection phase thereof via a gate and is carried along to said mould cavity over a

short distance.

According to a further preferred embodiment of the invention, the tertiary material, being a thermally
sensitive material, is supplied cold via a thermally unloaded path, in particular under virtually normal
conditions of room temperature and atmospheric pressure. Thus, liquid can be supplied cold as

tertiary material, directly via the gate.
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According to a still further preferred embodiment of the invention, work is carried out under the
operating temperature condition with a lower limit at approx. 100°C, under pressure conditions pz1
atm, in particular at normal pressure conditions of approx. 1 atm, preferably up to a temperature of 30
to 40°C.

According to a yet further preferred embodiment of the invention, the tertiary material is carried along
with the secondary material into a central region which is situated in the centre of the double primary
base layer, with the formation of an internal barrier layer, which is composed from the secondary
material and the tertiary material which has been incorporated therein as activator or initiator material.

According to a particularly preferred embodiment of the invention, the abovementioned material is
supplied by means of a so-called insert or torpedo which is to this end placed in a fitted manner in the
secondary supply duct at the edge of the hot-runner system just upstream of the gate. In this case, a
certain amount of primary material is first injected into the mould through the abovementioned gate,
after which the secondary material is supplied separately from the primary material via the secondary
duct. In this case, a cooperating blocking bar is moved from its current primary position in which the
secondary duct is blocked, to a further position in which the secondary duct is open and allows barrier
material through in a cyclic manner via a further gate. Via the latter, the secondary and the tertiary
material which is introduced via the diverted duct is injected in order to be injected together into the
hollow mould cavity in a controlled manner. ‘

According to a yet further preferred embodiment of the invention, the barrier materials are applied
uniformly using relatively small amounts of materials, more particularly tertiary material.

According to a yet more preferred embodiment of the invention, a predetermined amount of additives
is supplied before to at least one of the abovementioned materials in order to neutralize undesirable
influences, more particularly external radiation and/or substances, in particular electromagnetic
radiation, more particularly UV radiation, IR radiation, y radiation and/or also visible light, or reagents
which have an adverse effect on a product to be preserved, in particular by the action of the
abovementioned photo-initiators. .

Finally, the present invention also relates to an injection-moulding device for producing hollow objects,
in particular plastic mutlti-layered preforms, comprising an injection mould having a hot-runner plate
and a couple of injection nozzles. Each of these is provided with a centrally arranged main supply
duct, at the free end of which a gate is provided which can be closed by means of a blocking bar which
moves therein and can be moved to and fro, in which a primary duct is provided for ensuring the
plastic base material is supplied hot to the gate. This device is remarkable in that a separate
secondary duct is further provided for separately supplying the secondary carrier material to the gate
which is common. In this case, the secondary material can first be supplied hot and separately from
the primary material via the secondary duct, and then, downstream thereof, and can be supplied cold
from said further gate. Furthermore, for the separate supply of a predetermined amount of tertiary
material as activator material independently from the secondary material, a tertiary supply duct is

7
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provided which is external to the hot-runner plate and extends outside thereof towards said secondary
supply duct. The tertiary supply duct opens herein, in a further gate which is provided at a
predetermined distance from said common gate, upstream thereof, under temperature and pressure
conditions, respectively, which are considerably lower than the primary and secondary injection
temperature T and/or injection pressure p. Thus, the tertiary material can be supplied from this further
gate together with the secondary material to the common gate. This allows the latter materials to be
jointly injectable into the mould cavity via control means, which have been suitably provided for this
purpose, in a controlled manner in the hollow mould cavity together with the tertiary material which can
be supplied via the diverted duct. These consist of the cooperating blocking bar which is alternately
displaceable between a current primary position for the primary supply and a further position for the
supply of the composite barrier material. In particular, the duct provided for this purpose comprises an
insert with a gate for the supply of primary material, and furthermore also a gate for the supply of
secondary and tertiary material.

According to a particular embodiment of the device according to the invention, in particular for
producing a preform in an injection mould as defined in one of the respective product claims, a
secondary supply unit which is independent of the hot primary supply unit is provided which is
arranged externally on the primary supply unit. Via this, secondary material can be supplied from an
independent supply unit via a secondary supply duct which is provided for this purpose. A tertiary
supply duct ending therein is provided and is arranged externally on the secondary supply unit, at
least in the thermally loaded part thereof which is situated upstream of the abovementioned further
gate, via which tertiary material can be supplied cold from an independent supply unit via the further

independent supply duct provided for this purpose.

The tertiary supply duct is connected to the secondary supply duct in the further gate which is in turn
also connected to the primary supply duct in a common injection nozzle which ends directly in the

mould for producing the preform or container, respectively, in the gate thereof.

According to a still further particular embodiment of the invention, the abovementioned connection is
provided at a relatively short distance from the injection boint with respect to the inlet of the primary

supply duct in said injection nozzle.

According to a yet further particular embodiment of the invention, in the device, in particular for
carrying out a method as defined in one of the method claims, the thermally loadable primary and
secondary materials can each be supplied separately via their respective extruders which are
subjected to a thermal load extending up to approx. 270°C and higher, and which are both bypassed
via a bypass which is formed by the abovementioned tertiary supply duct which is virtually thermally
unloaded. Thus, as a result of the invention, the tertiary fluid can be introduced directly via the gate,
while the known conventional screw in the heating block only serves to inject the primary or secondary

layers, respectively.
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Furthermore, there is also still the aspect of the hypersensitivity of the tertiary materials, in which case
it is possible to work with completely inert materials compared to aggressive or damaging liquid
materials due to the fact that the secondary material would otherwise damage the components of the
injection nozzle considerably, depending on the nature thereof which depends on the desired
application. Thus, the durability of the so-called hot-runner can be improved.

Further particulars and features are further defined in the appended subclaims.

Further details and properties, in particular of the preform or container, respectively, produced by
means of a method or device, respectively, as defined in the related claims, are described in more
detail in the following description of some exemplary embodiments of the invention by means of the
attached drawings by way of example, in which identical reference numerals refer to the same or

similar elements.

Brief description of the drawings

Fig. 1 shows a diagrammatic representation of an embodiment of a manufacturing device for a
preform for container according to the invention.

Fig. 2 and 3 each show a diagrammatic representation of an essential partial view of the injection-
moulding device from Fig. 1.

Figs. 4 to 6 show diagrammatic representations of respective variant embodiments of a composite
barrier structure in a preform according to the invention.

Fig. 7 shows a detail view of a part of the preform illustrated in Fig. 1 according to the invention.

Figs. 8 to 10 show a diagrammatic representation of a cross section along the axis of respective
variant embodiments of a preform according to the invention.

Figs. 11 and 12 show a mixed representation of a container according to the invention, partly in front
view, partly in cross section, with an enlarged view of a wall detail thereof, respectively.

Figs. 13 to 16 each show a diagrammatic representation of the functional operation of an essential
part of the preform and container, respectively, according to the invention.

Figs. 17 to 19 each show a diagrammatic representation of the functional operation of an essential
part of the injection-moulding device according to the invention, viewed in partial views and in cross
section, respectively.

Fig. 20 shows the different supply paths for the primary, secondary and tertiary materials to a common
gate upstream of the mould in the injection-moulding device from Figs. 17 to 19.

Fig. 21 is a diagrammatic representation of a further embodiment of a manufacturing device of the
preform according to the invention.

Description

Generally, this relates to an injection-moulding system for hollow shapes, in particular plastic preforms,
more particularly multi-layered preforms, and containers which are made from monomaterial, for
example PET as A material, but also from a 2 combi component material in which PET is used as A
material and, for example, nylon is used as B material, or also, for example, PET as A material and

9
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PET as B material, but injected via two ducts with an added C material, more particularly a fluid, liquid

or gas.

PET as A material and B material, respectively, may differ from one another, insofar as one is of high
quality, in particular B, and the other one is of lower quality, in particular A.

An example of tri-component material is PET as A, nylon as B material and a viscous liquid as C
material, both hot and cold, which is co-injected.

Figs. 4 to 6 show how C material is positioned in the wall of the preform 51, a fragment of which is
illustrated in Fig. 7, in particular in a centre layer 12 or spread everywhere. If the tertiary C material is
added in the one duct, it is spread everywhere 95, without a band as is illustrated in Fig. 6. If it is
added to the other duct, it can normally be added to the B material, as is illustrated in Fig. 4. A third
possibility is for the A material to be injected, i.e. while the C material is also distributed in said layer B

material.

According to the known injection-moulding technique, liquids are added to PET material. If this goes
through the entire extruder, then it is mixed and it is efficiently injected into a mould gate. However,
with many liquids, a degradation takes place during this passage procedure.

The advantage of this system according to the invention is that the C liquid, which is highly thermally
sensitive, can be introduced externally via a bypass 69, in which case tertiary introduction can take
place both cold and hot, as is illustrated in Fig. 1. Cold and hot means there are two aspects: there are
liquids which can be introduced hot or cold, with it being possible to heat certain liquids to a certain
temperature, into the injection nozzle part 86. C liquid can be introduced in the A material directly at
the injection nozzle 86, or also unconventionally via the extruder 81, 82.

The main screw 81 is the conventional way, which is mainly critical in the case of bio barrier, for
example, in which C liquid is not allowed to be subjected to excessive thermal loads in order to
prevent microorganisms contained therein, such as spores, from dying before they are introduced into
the mould 61. To this end, the liquid injection into the system according to the invention does not take
place via the usual thermally loaded duct 67 and neither via the screws 81, 82, but by taking the C
material precisely to a thermally less loaded part 69, in particular just before the product 51 is
effectively produced at a short distance 79 from the gate 62. To this end, the liquid barrier 12 is
brought about via a third duct 69, without the C material having to pass through the thermally highly
loaded extruder 81 or 82, as is shown in more detail in Fig. 3.

There is the small insert 5 which is situated in the duct 3, as is illustrated in Fig. 17. it is immaterial
where the small insert 5 is situated, or whether it is at the front of the injection nozzle 86 or as far as
the inlet of this material, in the A duct 67 or in the B duct 68.

Fig. 20 shows the different supply paths of the primary, secondary and tertiary materials A, B and C,
respectively, to the common gate 62, upstream of the mould 61, in the injection-moulding device
according to A duct 67-2, B duct 68-3 and C duct 69-4, respectively. The small insert 5 may be either

10
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in this C duct, but it may also be in A duct 67 or in both. Said insert may be situated in any location in
said duct. This has a practical effect if the insert is situated, for example, only in one duct or also in the
other, or in both.

Figs. 17 to 19, in particular 20, show how the preform mould cavity 60 is filled. First, the A material is
moulded on via primary supply duct 67, then the B material is added via secondary supply duct 68
which will flow exactly in the middle between the embedding matrix formed by A material, as is
illustrated in Fig. 12. Then, the entire preform mould cavity 60 is filled by injection and a barrier layer
12 is created exactly in the middle. In this way, said layer 12 is constructed by means of cold-injection,
one of the advantages of which is its suitability to the microorganisms, in which case this liquid may
indeed be introduced by an injection of cold liquid, in the sense that this may reach 50° or 60°C in
order to bring the viscosity to the desired level, for example pastes, understood to mean that it should
rather be thermally less loaded conditions than the primary circuit 67.

In the example of the microorganisms, there is an A material, which is PET, where an intermediate
layer 12 is laid comprising microorganisms. This is not possible if the microorganisms have to pass
through the entire heated system 65. They may, if desired, keep this at 210°, but only for 30 seconds
to 1 minute. Otherwise, all these microorganisms die. The aim is to develop the system in which the
liquid containing the microorganisms is transformed into a barrier material. As a result of the invention,
these microorganisms which are intended to be processed to form a barrier material can be introduced
herein perfectly by allowing the injection to take place via a diversion 69 so they do not have to flow
through the hot-runner 65.

A torpedo 5 can be placed in a fitted manner in front of this duct and it is possible to introduce both a
liquid in the A material, e.g. microorganisms for the A material, and a second microorganism, but then
for a CO, barrier for example in the B material, which are both introduced.

This system has three different injection gates 62, 72, 77 and it is possible to switch between these,
for which reason there is a switching system with gates, in which case both A, B and AB can be
supplied with the liquid for the product and thus a controlled introduction of the C material is achieved.

The nozzle 86 is diagrammatically represented in Figs. 2 and 3: first, there is a gate of A material, as is
illustrated in Fig. 2, then, B material is added and a torpedo is placed with the introduction of C
material, as is illustrated in Fig. 3.

Fig. 11 shows a container 50 made of plastic material, produced from the preform 51 using the so-
called barrier technique with a multilayered structure comprising a barrier layer 12. This multilayered
structure is shown in the preferred application of a preform as semifinished product in order to blow-
form it to form a container. These are essentially containers in which beverages, foods, cosmetics and
the like, both liquid and solid, or even gases, may be packaged and stored, such as bottles, pots,
glass jars, jars, cans, jerry cans and the like.
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Figs. 8 to 10 show a container in its semifinished form in the shape of a preform 51 as a semifinished
product essentially consisting of a neck part 8 which forms the pouring nozzle, an actual wall part 6
which is intended to be blown up to form a container 50 and a bottom part 7 which forms the base.
The neck part 8 of the preform encloses a pouring opening 11’ on the one side and then blends into
the wall part 6 of the preform in a neck ring 9. At the bottom 7, the secondary layer has a deflection 47
to the bottom and extends further through the free end 49 thereof. This is illustrated in a more detailed
view in Fig. 22. The latter embodiment is particularly suitable if said barrier layer 12 is directed more to
the outside of the preform wall 6. This is the best embodiment for laminate applications which are

typical for liquid barriers.

Fig. 21 furthermore diagrammatically shows an embodiment of a manufacturing device for producing a
preform as described above, in which the primary and, if desired, tertiary plastic material is supplied in
a known manner at a certain pressure p and temperature T via a primary supply unit 110, more
particularly an injection-moulding device.

In this part 110 of the device, a relatively high temperature T prevails, typically in the order of
magnitude of 240°C, which is such that the primary and, if desired, secondary plastic materials A, B
which have been injected in a conventional manner are brought to a temperature which is higher than
their melting temperature at atmospheric pressure. In conventional devices, the primary supply unit
110 is arranged at a certain distance from the bottom zone 7 of the injection mould intended for
producing the preform, which is measured along the axis { thereof. The supply to the injection mould is
thus carried out by hot introduction from the processing unit 111 which has a screw 112 according to
the well-known production process - as is described in EP-A-0686081, to which primary and, if
desired, tertiary plastic material is supplied from a reservoir 113 via a supply duct system 114. The
required base material for a specific preform is supplied via the respective supply duct 115 which is

specifically intended for producing one preform 10.

Independent of the abovementioned hot introduction, a fluid is introduced in a characteristic manner at
a temperature which is relatively colder, typically in the region of room temperature, compared to the
abovementioned temperature T which prevails on the primary side. For this purpose, the tertiary
material is introduced via a supply duct 122 which connects a fluid reservoir 121 to the gate 17 of the

injection mould. Said fluid reservoir 121 is at room temperature and atmospheric pressure.

According to a variant as illustrated in Fig. 1, the tertiary material may also be supplied under
pressure, e.g. via a pump 127 or an injection-moulding system, but without the screw. If desired, the
tertiary supply temperature may be higher than room temperature, but significantly lower than the

primary temperature T which prevails on the primary side.
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The tertiary supply unit 120 is arranged on the exterior compared to the primary supply unit 110. This
different arrangement with respect to one another makes said difference in operating temperature
possible for both supply units tertiary 121 and both primary 113 and secondary, on the one hand, but
also the use of a tertiary supply unit 120 which is significantly simpler with regard to construction, on
the other hand.

Due to said cold introduction by means of said tertiary supply unit 120, fluids of the particular type
which comprise the abovementioned PBAs can be used, having regard to the fact that these materials
are very temperature-sensitive. Indeed, such PBAs cannot withstand temperatures which are

necessary for the operation of the basic supply device 110.

Using the abovementioned separated supply unit 110, 120, a preform 51 is produced which has a
three-layer structure, as is shown in Figs. 8 and 9. In this case, it should be noted that the tertiary
supply unit 120 is arranged outside the primary 110 and secondary supply unit, respectively, in order
to make the different operating temperatures possible, as described above.

In an embodiment of the manufacturing process of the preform, the primary layer 11 is produced by
supplying primary plastic material via the respective supply ducts 114, while the intermediate layer 12
is produced by supplying the respective secondary or tertiary material, respectively, via the supply
duct 122 provided for this purpose. If desired, secondary material is supplied via a supply gap 123
provided for this purpose. Fig. 21 shows a detailed representation of a mixing block 100. This
diagrammatically illustrates how the secondary material is arranged at a relatively short distance d
from the gate 62 upstream of the preform mould. Thus, the tertiary material is carried along with the
secondary material by means of a lamination effect which is typical for liquid materials. In particular
with the abovementioned bio-applications, in particular with the PBA’s, the common supply distance
79 for primary, secondary and tertiary materials is kept as short as possible, so that the tertiary
material, which is at a relatively colder temperature, is subjected to the significantly higher temperature
of the primary and secondary materials coming from the heating block 110 for as short a period of time
as possible.

Thus, the connection 37 is provided at a relatively short distance from the connecting point with
respect to the inlet of the primary supply duct 115 in said injection nozzle 100 in order thus to limit the
common path in which the secondary and tertiary material, on the one hand, and the primary material,
on the other hand, are in contact with one another before the mould to a minimum time period. Thus,
heating of the thermally fragile tertiary material by the primary material which is flowing along can be
limited to @ minimum which is a considerable advantage as, in some cases, excessive warming up is
highly undesirable, particularly from certain levels, as is the case with the abovementioned PBA's.

Thus, the tertiary material is not supplied via the heating supply block, but outside of it, directly via the
so-called injection nozzle 100.

13



10

15

20

25

30

35

WO 2013/000044 PCT/BE2012/000027

Fig. 1 shows a variant of the device for producing a multi-layered preform. The primary plastic layers
are produced by hot introduction of the primary materials A coming from the primary supply unit 110
via the supply duct system 114 provided for this purpose which has in each case one supply duct 115
for each preform to be produced, as described above. The tertiary material C is supplied via the
tertiary supply unit 120, as described above, via the secondary supply ducts 122 provided for this
purpose which, via a pressurized pump system 131, are subjected to the action of heating elements,
such as resistors 132, for example. As a result thereof, the viscosity of the introduced fluid can be
influenced by heating. Thus, the viscosity of the fluid can be reduced significantly, as with glues, for
example, which are in particular intended to produce an intermediary glue layer 13, 14 in order to

counteract delamination.

Fig. 8 shows the multilayered structure 11, 12, 13 of a preform 51, the base of which has a gate 57 via
which primary A and barrier material BC can be injected into an injection mould 61 provided for this
purpose, and the composite barrier material BC is supplied therewith. The external layer 11 of the
preform is made of the primary material A, consisting of plastic, while the layer 12 forms an
intermediate layer which is made of the composite barrier material BC and which forms a barrier layer.

Fig. 9 shows a variant in which the preform has a three-layered structure, comprising a primary layer
11 and a secondary intermediate layer 12, which are made of different plastics.

This barrier layer 12 can form both an active and a passive barrier in the sense that, with a passive
barrier, the secondary material is impermeable or less permeable to a certain substance, such as O,,
CO,, ...and the like, and blocks these. By contrast, with an active barrier, the barrier material reacts
with a certain substance and in this way therefore retains damaging and/or undesirable substances in
the wall, that is to say it will bind these chemically so that they cannot escape further or penetrate.

The barrier layer 12 forms at most 5%, but preferably not more than 1% of the total preform weight,
depending on the application.

An example of the composition of the barrier layer 12 is oil or water, or preferably liquids carrying
these substances. Another example of the composition of said secondary layer is PBAs, in which the
yeast strains and yeast cells can withstand a higher temperature, up to approx. 170°C, provided that
the respective period is relatively short.

Coatings, such as polyurethane coatings for example, also have the advantage that they perform well
at relatively high temperatures.
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Said primary and secondary plastic materials are advantageously polyethylene terephthalate (PET).
However, said plastic materials can also be formed by polypropylene, polycarbonate and other
polymers.

The primary and secondary materials may furthermore also be formed by plastic material to which

additives 71, 73 have been added, as is illustrated in Figs. 15 and 16.

In addition, such containers 50 are completely recyclable. It is also possible for the primary material to

be composed of a mixture of recycled materials and additives, if need be.

More particularly, additives 71 may be added to said primary plastic material, as is illustrated in Fig.
15, which binds the undesirable oxygen which migrates from outside the container to the inside, so
that it cannot reach the product contained in the container.

This additive may also ensure that the oxygen which is contained together with the beverage in the
container, in particular in a space on top of the filling level of the beverage, is bound, so that it is
likewise prevented from causing oxidation.

A further additive may consist of colorants, by means of which a light barrier is produced as a barrier
layer. Thus, for example, not only is UV radiation prevented from entering the container, but also
visible light, since products, such as milk, and in particular the vitamins in the milk, degrade mainly due
to the effects of light.

Another additive is a substance which binds acetaldehyde (AA). AA is a substance which develops in
PET while producing the preform in the injection-moulding machine. Migration of AA from the wall of
the bottle to the product in the bottle may cause a change in flavour, in particular with water containing
carbon dioxide. CO, is a highly instable gas, as a result of which it will bind readily to other
substances. This results in a sweet flavour, which causes an unpleasant taste, in particular in water,
when it is drunk, and therefore this should be remedied as effectively as possible.

The above shows the effects of a suitable positioning of the intermediate layer 12 in the preform. After
all, if the intermediate layer is located towards the outside of the preform, as iliustrated in Fig. 8, this
means that the PET layer containing additives is thicker there. If the additives 71 are situated in the
primary PET layer 1, this makes it possible to bring more active constituents in contact with the
product. Thus, more oxygen from the preform can be bound, as is illustrated in Fig. 13.

The tertiary material C is intended to form a barrier layer in order to block, e.g. oxygen, which would
migrate through the wall of the container. Oxygen must be prevented from entering into the container if
the container contains products which oxidize or degrade, perish or suffer a loss in quality on account
of oxygen, such as fruit juice or milk, as is illustrated in Fig. 13.
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This oxygen barrier layer is also important if the container contains water to which additional oxygen
has been added. In this case, the layer prevents the oxygen from migrating through the wall from the

inside to the outside, thus causing the quality of the water to deteriorate.

A barrier layer as illustrated in Fig. 14 is intended to block carbon dioxide which could migrate through
the wall! of the container from the inside to the outside. The loss of carbon dioxide in the container has
to be prevented if the contents are, for example, a soft drink or beer, as the loss of CO, in this case

results in a loss of quality of the beverage.

Furthermore, a gas barrier can have the same function of migration stopper for oxygen or carbon

dioxide or UV radiation.

A further variant of preform 51 is partly illustrated in Fig. 10. This preform has five layers. The
secondary layer 12 is provided on both sides with an intermediate layer 13, 14 which is made from a
quaternary material QM which is formed by a fluid. Said fluid is advantageously formed by a glue
which prevents the occurrence of delamination between the primary, secondary and tertiary layers of

the preform. Very advantageously, each glue layer 4, 5 is treated with yeast cells.

A container 50 per se is illustrated in its finished form in Fig. 11, a detail at the location of the wall of
which is illustrated in Fig. 12, which shows a wall of the type illustrated in Fig. 8 or 9 by way of

example.

Said quaternary polymers may, for example, be polyolefin's, polyethylenes, PET, polypropylene,

polyesters and other polymers.

Empirical examples

1. A multi-layered preform was produced using PET as the primary material A, PET as the
secondary material B and a highly hygroscopic liquid, coloured using 0.05% green colorant as tertiary
material C. When opening the needles for the secondary material, the tertiary material was moulded
onto the secondary material via a pump at a pressure of 220 bar. At a gate of 0.02 mm, an obstruction
was caused by backflow and solidification of hot secondary material into the cold tertiary injection duct.
This was prevented by reducing this gate to 0.01 mm. When, under these conditions, the temperature
of the secondary material was increased to 340°C, a noticeable amount of liquid was added, which

resulted in a visually green discolouration of the preform.
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2. A multi-layered preform was produced using PET as the primary material A, PET as the
secondary material B. Compressed air in the gaseous state was used as the tertiary material. Due to
modifications in the nozzle, air bubbles in the preform were already detected at a temperature of the B
material of 295°C and a pressure of 20 bar on the tertiary material. Upon cutting the preform, it could
be seen that these air bubbles were located in the centre of the wall of the preform. Subsequently, a
liquid colorant was added as the tertiary material. After the pressure on the tertiary material had been
increased to 50 bar, a light green hue could be detected in the preforms. Upon cutting the preform, it
could be seen that a clearly green centre layer had formed in the preform wall. This clearly shows that

the tertiary material was added to the secondary material in small amounts.

3. A multi-layered preform was produced using PET as the primary material A, PET as the
secondary material B and a 1:1 ratio of another hygroscopic liquid with green colorant. By modifying
the liquid insert system and the associated torpedo, it was possible to freely control the starting time
for moulding on the tertiary material and to achieve higher injection pressures, allowing improved
control of the dosage of the tertiary material. In order to distinguish it from the clear A material and the
green C material, the B material was coloured blue. In the preforms produced in this way, the three

materials were clearly present.

It can be inferred from the tests described above that it is possible to add a liquid as a tertiary material
to the secondary material in @ multi-layered preform. By colouring both the secondary and the tertiary
material, it was possible to visually ascertain that a preform produced in this manner consisted of two ‘
outer layers of primary material and a centre layer of secondary material into which the tertiary

material is incorporated.
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CLAIMS

1. Hollow form, in particular preform intended for manufacturing containers (50), which is composed
of a multi-layer structure comprising at least one first double base iayer, which is composed of a
primary material (A) consisting of a polymer, with formation of a double primary base layer (11) as
embedding matrix, which constitutes the outer surface of the preform delimitating these, and which is
further composed of a secondary intermediate layer (12) which is included in said double primary base
layer (11) comprising a secondary material (B), characterized in that said secondary material (B)
consists of a carrier material in which a tertiary material (C) is incorporated as initiator or resp.
activator material under formation of an inner intermediate composite barrier layer (12).

2. Preform according to the preceding claim, characterized in that said primary material (A) consists
of a plastic polymer.

3. Preform according to one of the preceding claims, characterized in that said carrier material (B)
consists of a polymer, in particular a synthetic polymer, more particularly a biopolymer.

4. Preform according to one of the preceding claims, characterized in that said tertiary activator
material (C) consists of a fluid.

5. Preform according to the preceding claim, characterized in that said fluid is formed by a liquid, in
particular a viscous liquid.

6. Preform according to the preceding claim, characterized in that said fluid is formed by an oil-
bearing fluid.

7. Preform according to claim 4, characterized in that said fiuid is formed by a water-containing,
respectively aqueous liquid.

8. Preform according to claim 4, characterized in that said fluid is formed by an acrylate, possibly oil
or water based.

9. Preform according to one of the claims 4 to 8, characterized in that said secondary layer (12)
consists of a so-called intermediate phase, such as pastes, adhesives and other substances, which
have a liquid phase under normal conditions of pressure and temperature, and which may possibly
pass convertibly into a solid phase, in particular by curing.
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10. Preform according to the preceding claim, characterized in that at least one additional
intermediate layer (13, 14) is provided at least at one contact side of said secondary fayer (12) with the
double primary adjacent layer (11), which (13, 14) is composed of a quaternary material (D).

11. Preform according to claim 4, characterized in that said fluid is formed by a gas.

12. Preform according to one of the preceding claims, characterized in that said tertiary activator
material (C) consists of so-called photo-initiators (95).

13. Preform according to one of claims 2, in particular 3 to 11, characterized in that said secondary
material (B) is formed by recycled plastic material, in particular of polymer.

14. Preform according to one of the preceding claims, characterized in that said secondary layer (12)
constitutes less than 5%, preferably at most 1% of the total weight, and/or in that said secondary layer
(12) has a pronounced low thickness, in particular not more than 0,05 mm, preferably smaller than
0,01 mm.

15. Preform according to one of the preceding claims, characterized in that said primary and
secondary materials (A, B) are mutually different.

16. Preform according to one of the preceding claims, characterized in that at least one of said
materials (A,B,C,D) or layers (11, 12, 13, 14) comprises a predetermined amount of additives (41, 43).

17. Preform according to the preceding claim, characterized in that additives are formed by dyes.

18. Preform according to one of both preceding claims, characterized in that said additives have a
neutralizing action on external radiation and/or substances, in particular electro-magnetic radiation,
more particularly UV-radiation, IR-radiation, y radiation and/or visible light, if need be induction, and/or
in that said additives have a neutralizing action on reagents having an adverse effect on a product to
be preserved (58), and/or in that said additives (41) have a neutralizing action on undesired gas
formation originating from the degradation of said product (68), and/or in that said additives have a
neutralizing action on waste or degradation materials originating from the preform itself.

19. Preform according to one of the preceding claims, characterized in that the intermediate barrier

layer (12) is formed by a so-called polymer bio-aggregate which is composed by cells and/or cell
products as activator material incorporated in said secondary polymer as a carrier material.
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20. Preform according to the preceding claim, characterized in that said cells consist of so-called
cysts and/or belong to the phase of the inactive or sleeping stages.

21. Preform according to claim 19, characterized in that said cells consist of yeasts.

22 Preform according to one of the claims 19 to 21, characterized in that the cells consist of
prokaryotes, in particular bacteria, and/or eukaryotes.

23. Preform according to the preceding claim, characterized in that the cells consist of eukaryotes of
the protist type, fungi, and/or plants.

24. Preform according to one of the claims 19 to 23, characterized in that said cell products consist of
so-called metabolites, being the molecules which is synthesizable by organisms in a biochemical
pathway.

25. Preform according to one of the claims 19 to 24, characterized in that said organisms are
monocellular or multicellular. ‘

26. Preform according to one of the claims 19 to 25, characterized in that said living organisms are
incorporated into the polymer in a liquid phase during the injection molding at a temperature higher
than 260°C.

27. Preform according to one of the claims 19 to 25, wherein it is intended for manufacturing
containers made from a polymer comprising living organisms, consisting of at least one layer (2),
characterized in that this layer is made of polyethylene terephtalate glycol comprising living organisms,
wherein said polymer is PETG with a lower melting temperature than standard PET, in particular
wherein said preform consists of at least three layers, wherein the layer of PETG is an intermediate
layer that is comprised between the other two layers, more particularly wherein said living organisms
are introducible in the PETG in a liquid phase during the injection molding process at a temperature
higher than 200°C, even more particularly wherein injection molding is a co-injection molding process
wherein the PETG can be injected at a colder temperature than the two layers on both sides of the
preform.

28. Preform according to any one of claims 19 to 27, wherein said living organisms in the PETG
belong to the species Bacillus subtilis.
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29. Container characterized in that it is formed by an injection molding piece (50), which is achieved
by the blow molding of a preform as defined in any of the preceding claims, comprising a neck portion
(58), a wall portion (56) adjacent thereto and a bottom portion (§7) forming the foot of the preform (51)
and/or wherein -when dependent on one of claims 19 to 28 - said living organisms are active in a
temperature interval comprised between 4 and 30°C after the container was filled, in particular
wherein at least two different types of living organisms are chosen for the coating layer of the
granules, more particularly wherein the PET material is fed from granules yet coated with living
organisms, and in that this is brought to a temperature higher than 200°C during the injection molding

process.

30. Method for manufacturing holiow objects, in particular plastic multilayer parisons (561), which are
manufactured in a hollow mold space (60) provided therefor from at least two materials, including a
primary base material (A) and a secondary material (B) as a carrier material, wherein the base
material (A), and possibly the secondary material (B), is formed by a plastic, and wherein both primary
base and secondary carrier materials (A, resp. B) are fed to the hollow mold space (60) over primary
and secondary feed channels (67, 68) in an injection mold (61) and a hotrunner plate (65), each of
which (67, 68) run into adapted heating elements and their respective primary base and secondary
carrier materials (A, resp. B) lead to a common extrusion connection sprue (62) through which the
primary base and secondary carrier materials (A, B) are injected separately in the hollow molding
space (60), first with the primary base material (A) which is injected under a relatively high
temperature T and pressure p, characterized in that a predetermined amount of tertiary material (C)
is further fed as activator material, independently from the other two materials (A, B), externally and
outside of said hotrunner plate (65), to said secondary supply duct (68) into which the tertiary supply
duct (69) runs (66) at a predetermined distance of said common extrusion connection (62), upstream
thereof, under conditions of temperature and/or pressure which are significantly lower than for said
primary and secondary injection temperature T and/or pressure p, so that said tertiary material (C) is
entrained with said secondary material (B), in order to be injected together in the hollow space (60) in
a controlled manner with the formation of the intermediate compasite barrier layer (12).

31. Method according to the preceding claim, in particular for manufacturing a preform (51) into an
injection mold according to one of the claims 1 to 28, wherein a predetermined amount of primary,
resp. secondary plastic material (A, B) is injected in the holiow molding space (60) under relatively
high pressure p and temperature T, characterized in that the primary base material (A) is injected
without interruption resp. continuously, while the barrier material (B and C) is supplied to said primary
material (A) during the injection phase through a connection point (77), and is thus entrained over a
short distance (79) to said mold space (60).
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32. Method according to one of the claims 30 and 31, characterized in that the tertiary material (C),
which is a thermally sensitive material, is supplied cold via a path that is not thermally loaded (69), in
particular at virtually normal conditions of room temperature and atmospheric pressure.

33. Method according to one of the claims 30 and 31, in particular when depending on one of the
claims 22 to 28, characterized in that there is operated under the operating temperature interval, the
lower limit of which is set at substantially 100°C under pressure conditions p 2 1 atm, in particular
under normal pressure conditions of about 1 atm, preferably at a temperature of up to 30° to 40°C.

34. Method according to one of the claims 30 to 33, characterized in that the tertiary material (C) is
entrained with the secondary material (B) into a central region (52) that is comprised in the middle of
said double primary base layer (11), with the formation of an inner barrier fayer (12) which is
composed of the secondary material (B) and the tertiary material (C) as activator or initiator material

which is incorporated herein.

35. Method according to one of the claims 30 to 34, characterized in that said material (C) is supplied
by means of an insert (5) or torpedo which is placed suitably therefor in the secondary feed channel at
the edge of the hot runner system (65) just before the gate (62), wherein an amount of primary
material (A) .is first injected in said forming mold (60) through said extrusion connection sprue (62),
whereupon said secondary material (B) is supplied individually with respect to said primary material
(A) via the secondary channel (68), wherein a co-operating locking rod (71) is moved from its current
primary position in which the secondary channel (68) is blocked, to a further position in which the
secondary channel (68) is open and aliows a cyclic passage of barrier material (B & C), through a
further extrusion connection sprue (72) through which the secondary (B) and the tertiary material (C),
which is incorporated via the bypass channel (69), are injected, in order to be injected together into the
hollow mold space (60) in a controlled way.

36. Method according to one of the claims 30 to 35, particularly when depending on one of the claims
13 to 28, characterized in that the barrier materials (B & C) are applied uniformly with very low
amounts of material, more particularly tertiary material (C).

37. Method according to one of the claims 30 to 36, characterized in that a pre-determined amount of
additives is preliminarily fed to at least one of said materials with a neutralizing effect on undesirable
influences, in particular on external radiation and/or substances, in particular electro-magnetic
radiation, more particularly UV-radiation, IR-radiation, y radiation and/or visible light, or on reagents
which have an adverse effect on a product to be preserved.
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38. Injection molding device for manufacturing hollow objects, in particular plastic multilayer preforms
(51), comprising an injection mold (61), with a hotrunner plate (65) and a pair of injection molding
nozzles (86), which are each provided with a substantially centrally arranged main supply duct (79) at
the free end of which an extrusion connection sprue (62) is provided which is closable by means of a
tocking rod (71), which is movable therein and which is movable to and fro through a profiled inner part
which is received in a support around which a heating element extends within which at least one
primary channel (67) runs for the warm supply of plastic base material (A) to the sprue (62),
characterized in that a separate secondary channel (68) is provided for the separate supply of the
secondary carrier material (B) to the extrusion connection (62) which is common, wherein said
secondary material (B) is supplyable first warm and separately from the primary material (A), via the
secondary channel (68), and subsequently downstream thereof, supplyable cold from the further
extrusion connection sprue (72), and in that a tertiary supply duct (69) is further provided for the
separate supply of a predetermined amount of tertiary material as activator material (C) independently
from the secondary material (B), which is external to the hotrunner plate (65) and which extends
outwardly therefrom to said secondary supply duct (68) wherein the tertiary supply duct (69) runs into
a further extrusion connection sprue (72) which is arranged at a predetermined distance (79) of the
common extrusion connection (62), upstream thereof, under conditions of temperature resp. pressure
which are significantly lower than said primary and secondary injection temperature T and/or pressure
p, so that the tertiary material (C) is entrainable together with the secondary material (B) from the
further extrusion connection sprue (72) to the common extrusion sprue (62), in order to be joinily
injectable in the hollow mold space (60) in a controlled with the tertiary material (C), which is
supplyable via the bypassed channel (69), via suitably provided control means for this purpose
consisting of the co-operating locking rod (71) which is movable alternately between a current primary
position for the primary supply, and a further position for the supply of the composite barrier material
(B, C).

39. Device according to the preceding claim, in particular for manufacturing a preform in an injection
mold as defined in any one of claims 1 to 28, characterized in that there is provided a secondary feed
unit (92), which is independent from the hot primary feeding unit (91) and which is arranged externally
to said primary feeding unit (91) through which secondary material (B) can be supplied from an
independent power supply unit (99) via a secondary supply duct (68) provided therefor and in that a
tertiary supply duct (69) running herein is provided which is arranged externally to said secondary feed
unit (92) at least in the thermally loaded part thereof that is located upstream of said further extrusion
connection (72), through which tertiary material (C) can be supplied cold from an independent power
supply unit (93) via the further independent supply duct (69) provided therefor.
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40. Device according to the preceding claim, characterized in that the tertiary supply duct (69) is
connected to the secondary supply duct (68) in the further extrusion connection sprue/ (72), which in
turn is further connected to the primary supply duct (67) in a common injection nozzle (86), which runs
directly into the mouid (60) for the manufacture of the preform (51), resp. container (50), into the
injection point (62) thereof.

41. Device according o the preceding claim, characterized in that said connection (77) is provided
with the extrusion connection (62) at a relatively short distance (79) with regard to the input of the
primary feed channel (11) in said injection molding nozzle (86).

42. Device for carrying out a method as defined in one of the claims 30 to 37, characterized in that
the thermally loadable primary and secondary materials (A, B) are each supplyable separately via their
respective extruders (81, 82), which are subject to a thermal load-bearing capacity of up to about
270°C or more, and both of which (81, 82) are circumvented via a bypass which is formed by the
tertiary supply duct (69) that is virtually unioaded thermally.
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