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(54) PACKAGE AND CAP FOR SEALING A PACKAGE

(57) Apackage (100) for holding a liquid food product
(110) comprising: a main body (106) configured to hold
the liquid food product (110), and a neck (200) connected
to the main body (106), the neck (200) comprising, a
cylindrical side wall portion (217) having an outer neck
surface (210) and an inner neck surface (212), the outer
neck surface (210) comprising an outer thread (214)
configured to interact with an inner thread (218) of a
cap (102), wherein the inner neck surface (212) com-
prises a textured sealing surface (212a) configured to
abut an annular sealing protrusion (304) of the cap (102)
when the cap (102) is screwed onto the neck (200) is
provided. A cap (120) comprising a textured external
sealing surface (304a) is also provided as well as a
molding tool (500) for molding a neck (200) of a package
and a molding tool (502) for molding a cap (102).
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Description

Technical Field

[0001] The invention relates to the field of food packa-
ging. More particularly, it is related to a package for
holding a liquid foodproduct, a cap for sealing a package,
a molding tool for molding a neck of a package and a
molding tool for molding a cap. The package has a main
bodyandaneckconnected to themainbody.Thecaphas
an innercylindrical protrusionextendingdownwards from
an inner top surface of the cap. The inner cylindrical
protrusion being provided with an annular sealing protru-
sion.

Background Art

[0002] Packages in general, and packages for liquid
food products in particular, are available inmanydifferent
forms and formats. Such packages are further available
in many materials or material combinations. Some
packages are opened by being deformed or penetrated
while other packages are provided with caps, lids or
similar. Caps and lids are often provided with threads
or other features providing that the caps or lids may be
removed from and later replaced onto the package.
[0003] Today, many consumers prefer packages pro-
vided with threaded caps. A major reason for this being
that the package can be opened by screwing the cap off
thepackage, and thereafter closedagain by screwing the
cap back onto the package. Another reason for using
threaded caps on packages is that such caps offer a
convenient way of closing a package in a tight manner.
In other words, a package with a threaded cap can
generally be stored or transported in any orientation,
even after the cap has been opened and screwed back
onto the package. Further, the fact that the cap provides
for a tight sealing of the package even after being
screwed back onto the package allows for that the pro-
duct contained in the package can be stored and kept
fresh for a prolonged period compared to when a non-
tight package is used.
[0004] In order for a threaded cap to be able to close a
package, it will generally have to be screwed onto a neck
or otherwise threaded portion of the package. Such neck
or otherwise threaded portion will for natural reasons
have to fit the cap at hand. The required fit in combination
with the fact that the cap is to provide a tight closing of the
package can result in that a lot of force is needed to
unscrew the cap. This problem is commonly most out-
spoken when the cap is unscrewed for the first time, i.e.,
when opening the package for the first time. Hence,
consumers can experience problems with opening
treaded caps or may even be unable to open threaded
caps without using tools.
[0005] Today, caps are commonly provided with tam-
per bands or tamper rings such that the consumer easily
can detect if the package has been opened or not. By

unscrewing the cap from the package, the tamper band
is, as an effect, separated from the rest of the cap.
However, the use of tamper bands typically results in
thatevenmore force is required tounscrew thecap for the
first time. Evenmore forcemay be requiredwhena tether
band is used for retaining the uncrewed cap to the pack-
age.
[0006] Given the force needed to unscrew the cap for
the first time it has been suggested to use so-called
release agents in the neck of the package and/or in the
cap. Such release agents serve the purpose of lubricat-
ing the interfaces between theneck and the cap such that
the cap can be more easily unscrewed. Release agents
are generally reducing the force needed to unscrew the
cap. However, release agents are generally less efficient
when the package and its associated cap are cold.More-
over, releaseagentsarecostly andshouldasa rulenotbe
used too excessively when it comes to packages and
caps for food products.
[0007] Hence there is still room for improvement when
it comes to the force required to unscrew a cap from the
neck of a package.

Summary

[0008] It is an object of the invention to at least partly
overcome one or more of the above-identified limitations
of the prior art.
[0009] In particular, it is an object to provide a package
which is easier to open.
[0010] Further, it is an object to provide a cap which is
easier to unscrew.
[0011] Another object is to provide a package which is
easier to close.
[0012] Another object is to provide a cap which is
easier to screw onto the neck of a package.
[0013] According to a first aspect there is provided a
package for holding a liquid food product comprising: a
main body configured to hold the liquid food product, and
a neck connected to themain body, the neck comprising,
a cylindrical side wall portion having an outer neck sur-
face and an inner neck surface, the outer neck surface
comprising an outer thread configured to interact with an
inner thread of a cap, wherein the inner neck surface
comprises a textured sealing surface configured to abut
an annular sealing protrusion of the cap when the cap is
screwed onto the neck.
[0014] The main body of the package may be carton-
based. Themain bodymaybebasedofmadeof plastic or
metal. The main body may comprise a flexible bag or
pouch.
[0015] The neck of the package may be connected
directly to the main body of the package. The neck of
the package may be connected indirectly to the main
body of the package. The neck of the package may be
integrally formed with themain body of the package. The
neck may be formed of plastic. The neck may be molded
from plastic.
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[0016] The main body may comprise a carton-based
material, wherein the main body and the neck are con-
nected via a shoulder, and wherein the neck and the
shoulder are integrally formed by being molded from a
plastic material.
[0017] The neck comprises a cylindrical side wall por-
tion which has an outer neck surface and an inner neck
surface. The outer neck surface comprises an outer
thread. The outer thread is configured to interact with
an inner thread of the cap. Hence, the cap may be
screwed onto and unscrewed from the neck.
[0018] The inner neck surface comprises a textured
sealing surface configured to abut an annular sealing
protrusion of the cap when the cap is screwed onto the
neck. An advantage of having a textured sealing surface
on the inner neck surface is that a reduced force may be
needed when unscrewing the cap from the neck. Simi-
larly, an advantage of having a textured sealing surface
on the inner neck surface is that a reduced force may be
neededwhenscrewing thecaponto theneck.This allows
for that the cap may more easily be removed form the
package by being unscrewed. The textured sealing sur-
facemay consequently reduce frictional forces or contact
forces between itself and the annular sealing protrusion
of the cap. Such reduced frictional forces may emanate
from a reduced contact surface between the textured
sealing surface and the annular sealing protrusion of
the cap. Such reduced frictional forces may emanate
from a reduced surface adhesion between the textured
sealing surface and the annular sealing protrusion of the
cap. Such reduced frictional forcesmayemanate froman
improved ability for air to enter in-between the textured
sealing surface and the annular sealing protrusion of the
cap. Importantly, the initial force required for opening the
cap for the first time may be significantly reduced.
[0019] The textured sealing surfacemay be textured in
different ways. The textured sealing surface may be a
rough surface. The textured sealing surface may com-
prise a rough surface portion. The textured sealing sur-
face may comprise a pattern. The textured sealing sur-
face may comprise an embossed pattern. The textured
sealing surface may comprise a protruding pattern or a
protruding feature, such a dimple or ridge.
[0020] The texture of the textured sealing surface may
be formedwhen forming the neck, e.g., by being included
as an inverse texture in amolding tool. The texture of the
textured sealing surface may be formed subsequent to
forming the neck, e.g., by laser patterning or imprinting.
[0021] The textured sealing surface may extend along
a circumference of the inner neck surface, which is
advantageous in that the force required the unscrew a
cap from the neck may be further reduced. The textured
sealing surface may extend along the complete circum-
ference of the inner neck surface. The textured sealing
surface may extend along a portion of the circumference
of the inner neck surface. The textured sealing surface
may extend along a plurality of portions of the circumfer-
ence of the inner neck surface.

[0022] The textured sealing surface may extend, as
seen along an axial direction of the cylindrical side wall
portion, along at least 30% of an inner height of the inner
neck surface, which is advantageous in that the textured
sealing surface may be provided where most needed in
terms of achieving a reduced force for unscrewing a cap
from the neck. At the same time, fabrication of the neck
may be simplified since the complete inner neck surface
needs not to be textured.
[0023] The textured sealing surface may extend, as
seen along an axial direction of the cylindrical side wall
portion, at least from a position of the inner neck surface
where theannular sealingprotrusionabuts the inner neck
surface when the cap is screwed onto the neck in its
lowermost position on theneck, upwards towards a rimof
the inner neck surface, which is advantageous in that the
textured sealing surface may be provided where the
annular sealing protrusion abuts the inner neck surface
when the cap is unscrewed from the neck. In particular,
the texturedsealingsurfacemaybeprovidedata location
where theannular sealingprotrusionabuts the inner neck
surface when an initial or first time unscrew action is
initiated.Consequently, the initial force required for open-
ing the cap for the first time may be further reduced.
[0024] The textured sealing surface may have a sur-
face roughness of 5‑30 µm, more preferably 12‑18 µm,
most preferably 14‑16 µm. Alternatively, the textured
sealing surface may have a surface roughness of 2‑16
µm, more preferably 5‑10 µm, most preferably 6‑8 µm.
This is advantageous in that the overall force required for
unscrewing the cap from the neck for the first timemaybe
further reduced. Moreover, when the surface roughness
is kept within these ranges, leakage past the textured
sealing surface can still be avoided. In this regard, the
surface roughness is typicallymeasuredasRaaccording
to the ISO 4287:1997 standard. Also, the force required
for screwing the cap onto the neck may be further re-
duced.
[0025] The textured sealing surface may comprise
tops and bottoms, and wherein the average, or the ar-
ithmetic average, of profile height deviations of the tops
and the bottoms from a mean line is between 2 µm to 16
µm, alternatively between 5 µm to 30 µm, which is
advantageous in that the overall force required for un-
screwing the cap form the neck for the first time may be
further reduced. Also, the force required for screwing the
cap onto the neck may be further reduced.
[0026] The textured sealing surface may comprise a
plurality of tops and bottoms provided along the axial
direction of the cylindrical side wall portion, wherein the
plurality of tops and bottoms are mutually offset along a
circumference of the inner neck surface, which is advan-
tageous in that leakage between the textured sealing
surface and the annular sealing protrusion of the cap
may beprevented or counteractedwhile still providing for
that a reducedoverall force is required for unscrewing the
cap form the neck e.g., for the first time. Such leakage
may be prevented or counteracted since such mutual
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offset of the tops and bottoms provide for that no or only
few passages in form of channels, channel-like struc-
tures or otherwise elongated grooves or groove-like
structures are formed in the textured sealing surface
along the axial direction of the cylindrical side wall por-
tion. In other words, any liquid or similar may be pre-
vented or counteracted from entering in between the
textured sealing surface and the annular sealing protru-
sion by the mutually offset or staggered arrangement of
the tops and bottoms.
[0027] The neck may further comprise a retention ring
extending radially outwards from the outer neck surface
and configured to engage a tamper and/or tether band of
the cap, wherein the retention ring comprises a down-
ward facing textured retention surface, which is advanta-
geous in that the force required for rotating the capand its
associated tamper and/or tether band may be reduced
since the contact forces or frictional forces between the
tamper and/or tether band of the cap and the downward
facing textured retention surface may be reduced.
Hence, the overall force required for unscrewing a cap
having a tamper and/or tether band form the neck for the
first time may be reduced.
[0028] The textured retention surface may be textured
in different ways. The textured sealing surface may be a
rough surface. The textured retention surface may com-
prise a rough surface portion. The textured retention
surface may comprise a pattern. The textured retention
surface may comprise an embossed pattern. The tex-
tured retention surface may comprise a protruding pat-
tern or a protruding feature, such a dimple or ridge.
[0029] The textured retention surface may comprise
tops and bottoms, and wherein the average, or the ar-
ithmetic average, of profile height deviations of the tops
and bottoms from the mean line is between 10 µm to 50
µm, which is advantageous in that the overall force
required for unscrewing a cap having a tamper and/or
tether band form the neck for the first timemay be further
reduced. A typical height of a protrusionmay be about 60
µm form a bottom thereof to a top thereof.
[0030] The textured retentionsurfacemaycomprisean
embossed pattern having a height of 30‑90 µm, more
preferably 40‑80µm,most preferably 20‑50µm,which is
advantageous in that the overall force required for un-
screwing a cap having a tamper and/or tether band form
the neck for the first time may be further reduced.
[0031] The textured retention surface may comprise a
plurality of radially extending protrusions which is advan-
tageous in that theoverall force required for unscrewinga
cap having a tamper and/or tether band form the neck for
the first time may be further reduced.
[0032] According to a second aspect there is provided
a cap for sealing a package by screwing the cap onto a
neck of the package, the cap comprising: a top portion
having an outer top surface and an inner top surface, a
cylindrical side wall portion having an outer side wall
surface and an inner side wall surface, an inner thread
provided on the inner sidewall surface, wherein the inner

thread is configured to interact with an outer thread of the
neck of the package, and an inner cylindrical protrusion
extending downwards from the inner top surface, the
inner cylindrical protrusion comprising, a peripheral lip
configured to guide the inner cylindrical protrusion into
the neck of the package, for positioning the cap with the
inner cylindrical protrusion radially inside the neck and
the inner tread radially outside the neck, and an annular
sealing protrusion arranged above the peripheral lip and
extending radially outwards from the inner cylindrical
protrusion towards the inner side wall surface, wherein
the annular sealing protrusion comprises a textured ex-
ternal sealing surface.
[0033] In general, the above-mentioned features and
advantages of the first aspect, when applicable, apply to
this second aspect as well. In order to avoid undue
repetition, reference is made to the above.
[0034] The textured external sealing surface of the
annular sealing protrusion may be of the same type as
the textured sealing surface of the cap.
[0035] In short, the textured external sealing surface of
the annular sealing protrusion may be textured in differ-
ent ways. The textured external sealing surface of the
annular sealing protrusion may be a rough surface. The
textured external sealing surface of the annular sealing
protrusionsurfacemaycomprisea roughsurfaceportion.
The textured external sealing surface of the annular
sealing protrusion may comprise a pattern. The textured
external sealing surface of the annular sealing protrusion
of the annular sealing protrusion may comprise an em-
bossed pattern. The textured external sealing surface of
theannular sealing protrusionmaycompriseaprotruding
pattern or a protruding feature, such a dimple or ridge.
[0036] The texture of the textured external sealing sur-
face of the annular sealing protrusion may be formed
when forming the cap, e.g., by being included as an
inverse texture in a molding tool. The texture of the
textured external sealing surface of the annular sealing
protrusion surfacemay be formed subsequent to forming
the cap, e.g., by laser patterning or imprinting.
[0037] The textured sealing surface may have a sur-
face roughness of 2‑16 µm, more preferably 5‑10 µm,
most preferably 6‑8 µm. Alternatively, the textured ex-
ternal sealing surface of the annular sealing protrusion
may have a surface roughness of 5‑30 µm, more pre-
ferably 12‑18 µm, most preferably 14‑16 µm, which is
advantageous in that the overall force required for un-
screwing the cap from the neck for the first time may be
further reduced. In this regard, the surface roughness is
typically measured a Ra according to the ISO 4287:1997
standard. Also, the force required for screwing the cap
onto the neck may be further reduced.
[0038] The textured external sealing surface of the
annular sealing protrusion may comprise tops and bot-
toms, and wherein the average, or the arithmetic aver-
age, of profile height deviations of the tops and the
bottoms from a mean line is between 5 µm to 30 µm,
which is advantageous in that the overall force required
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for unscrewing the cap form theneck for the first timemay
be further reduced. Also, the force required for screwing
the cap onto the neck may be further reduced.
[0039] The textured external sealing surface of the
annular sealing protrusion may comprise a plurality of
tops and bottoms provided along the axial direction of the
cylindrical side wall portion, wherein the plurality of tops
and bottoms aremutually offset along a circumference of
the annular sealing protrusion, which is advantageous in
that leakage between the textured external sealing sur-
face of the annular sealing protrusion and the textured
sealing surface of the inner neck surface of the neckmay
be prevented or counteracted while still providing for that
a reducedoverall force is required for unscrewing the cap
form the neck for the first time. Such leakage may be
preventedor counteractedsincesuchmutual offset of the
tops and bottoms provide for that no passages in form of
channels, channel-like structures or otherwise elongated
grooves or groove-like structures are formed in the tex-
tured external sealing surface of the annular sealing
protrusion along the axial direction of the annular sealing
protrusion. In other words, any liquid or similar may be
prevented or counteracted from entering in between the
textured sealing surface of the neck and the annular
sealing protrusion of the cap by the mutually offset or
staggered arrangement of the tops and bottoms.
[0040] The cap may be void of any release agent,
which is advantageous in that the cap may be easier
and/or less costly to fabricate. Further, a cap void of
release agents may have a reduced effect on e.g., a
liquid food product when contacting the same.
[0041] The neck connected to the main body may be
void of any release agent.
[0042] It is to be noted that the wording "void of any
releaseagent" ismeant toencompassasituationwherea
cap and/or the neck is completely void of any release
agent but also a situation where a cap and/or neck
comprises a minor or negligible amount of a release
agent. A "minor or negligible amount of a release agent"
is here meant to encompass a situation where there is
less than 200 ppm release agent in the cap and/or the
neck. Typical examples of release agents include but are
not limited to erucamide and siloxane.
[0043] According to a third aspect there is provided a
molding tool formolding aneck of a packageaccording to
the first aspect, the molding tool comprising a textured
external surface configured to mold the textured sealing
surfaceof theneck,wherein the texturedexternal surface
of the molding tool has a surface roughness of 2‑16 µm,
more preferably 5‑10 µm, most preferably 6‑8 µm. Alter-
natively, the textured sealing surfacemay have a surface
roughness of 5‑30 µm, more preferably 12‑18 µm, most
preferably 14‑16 µm.
[0044] The textured external surface of the molding
tool may in practice be of the same type as the textured
sealing surface of the neck but for natural reasons an
inverse thereof. In other words, the textured external
surface of the molding tool may be complementary to

the textured sealing surface of the neck.
[0045] In general, the above-mentioned features and
advantages of the first aspect and the second aspect,
when applicable, apply to this third aspect as well. In
order to avoid undue repetition, reference is made to the
above.
[0046] According to a fourth aspect there is provided a
molding tool for molding a cap according to the second
aspect, the molding tool comprising a textured internal
surface configured to mold the textured external sealing
surfaceof the capwherein the textured internal surfaceof
the molding tool has a surface roughness of 2‑16 µm,
more preferably 5‑10 µm, most preferably 6‑8 µm. Alter-
natively, the textured sealing surfacemay have a surface
roughness of 5‑30 µm, more preferably 12‑18 µm, most
preferably 14‑16 µm.
[0047] The textured internal surface of themoldmay in
practice be of the same type as the textured external
sealing surface of the cap but for natural reasons an
inverse thereof. In other words, the textured internal
surface of the molding tool may be complementary to
the textured external sealing surface of the cap.
[0048] In general, the above-mentioned features and
advantages of the first aspect, the second aspect and the
third aspect, when applicable, apply to this fourth aspect
as well. In order to avoid undue repetition, reference is
made to the above.
[0049] According to a fifth aspect there is provided a
package for holding a liquid food product comprising a
main body configured to hold the liquid food product, and
aneckconnected to themainbody, theneckcomprisinga
cylindrical side wall portion having an outer neck surface
and an inner neck surface, the outer neck surface com-
prisinganouter threadconfigured to interactwithan inner
thread of a cap. The neck further comprises a retention
ring extending radially outwards from the outer neck
surface and configured to engage a tamper and/or tether
band of the cap, wherein the retention ring comprises a
downward facing textured retention surface.
[0050] The package according to the fifth aspect may
include all features and embodiments of the package
according to the first aspect.
[0051] A further scope of applicability of the present
inventionwill becomeapparent from thedetaileddescrip-
tion given below. However, it should be understood that
the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of illustration only, since various changes
and modifications within the scope of the invention will
become apparent to those skilled in the art from this
detailed description.
[0052] Hence, it is to be understood that this invention
is not limited to the particular component parts of the
device described as such devicemay vary. It is also to be
understood that the terminology used herein is for pur-
pose of describing particular embodiments only and is
not intended to be limiting. It must be noted that, as used
in the specification and the appended claim, the articles
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"a," "an," "the," and "said" are intended tomean that there
areoneormoreof theelementsunless thecontext clearly
dictates otherwise. Thus, for example, reference to "a
unit" or "the unit" may include several devices, and the
like. Furthermore, the words "comprising", "including",
"containing" and similar wordings does not exclude other
elements or steps.

Brief Description of the Drawings

[0053] The above and other aspects of the present
inventive concept will now be described in more detail,
with reference to appended figures showing variants.
The figures should not be considered limiting; instead
they are used for explaining and understanding.
[0054] As illustrated in the figures, the sizes of layers
and regionsmaybeexaggerated for illustrative purposes
and, thus, are provided to illustrate the general structures
of variants. Like referencenumerals refer to likeelements
throughout.

Fig. 1 is a perspective view of a package.
Fig. 2A and 2B illustrate a cap and a shoulder of the
package of Fig. 1.
Fig. 3A is a cross-sectional view of the cap and the
neck in a pre-sealed state.
Fig. 3B is a cross-sectional view of the cap and the
neck in a sealed state.
Fig. 4A illustrates part of the cross-sectional view
illustrated in fig. 3A in further detail.
Fig. 4B illustratesaschematical cross-sectional view
of a textured surface with tops and bottoms extend-
ing about a mean line.
Fig. 4C is a cross-sectional view of a textured reten-
tion surface of the neck according to two different
versions.
Fig. 5A schematically illustrates a molding tool for
molding a neck.
Fig. 5B schematically illustrates a molding tool for
molding a cap.
Fig. 6A schematically illustrates an apparatus for
comprising a molding tool for molding a neck.
Fig. 6B schematically illustrates an apparatus com-
prising a molding tool for molding a cap.

Detailed Description

[0055] The present inventive concept will now be de-
scribed more fully hereinafter with reference to the ac-
companying drawings, in which currently preferred var-
iants or embodiments of the inventive concept are
shown. This inventive concept may, however, be imple-
mented in many different forms and should not be con-
strued as limited to the variants set forth herein; rather,
these variants are provided for thoroughness and com-
pleteness, and fully convey the scope of the present
inventive concept to the skilled person.
[0056] Now turning to Fig. 1. Fig. 1 schematically illus-

trates by way of example a package 100, more particu-
larly a so-called carton bottle package. However, it is to
be understood that the present inventive concept is ap-
plicable to other types of packages although exemplified
by a so-called carton bottle package below.
[0057] Now also turning to Figs. 2A and 2B. The de-
pieced package 100 is provided with a cap 102. The cap
102 may be made of plastic, such as polypropylene, PP,
but othermaterialsarealsopossible. Thecap120maybe
molded from plastic. The cap 102may be connected to a
neck 200 by being screwed onto the neck 200, as sche-
matically illustrated infig. 2Aand2B.Theneck200may in
turn be connected to a so-called shoulder 104. When
producing the package 100, the neck 200 and the
shoulder 104 may be molded at the same time and in
this way constitute one and the same element. In other
words, the neck 200 and the shoulder 104 may be in-
tegrally formed. Another alternative is to have the neck
200 pre-made and mold the shoulder 104 in a filling
machine such that the neck 200 is connected to the
shoulder 104. When moulding the neck and shoulder
104, or only shoulder in case the neck is pre-made, the
shouldermay be connected to a carton-basedmain body
106. The main body 106 may be formed from a sheet of
packaging material that is folded and longitudinally
sealed. Hence, a food product 110 may typically be held
in an interior 108 of the package 100.
[0058] Fig. 2A and 2B illustrate the cap 102 and the
shoulder 104with the neck 200 in further detail where the
cap 102 is separated from the neck 200. Fig. 2A provides
a perspective view from above and fig. 2B provides a
perspective view from below.
[0059] The neck 200 is, as illustrated, connected to the
shoulder 104 via a connection rim 202. In case the neck
200 and shoulder 104 are molded in one piece, as is the
casewith the illustrated neck 200 and shoulder 104 in fig.
2A and 2B, the connection rim 202 may be a thickened
section assuring rigidity when screwing and unscrewing
the cap 102 from the neck 200. Further, the cap 102 may
be provided with a tamper and/or tether band 204, i.e. a
ring, placed at a lower part of the cap 102, that remains
with the neck 200 once the cap 102 is unscrewed for the
first time. In the example illustrated in fig. 2A and 2B, the
cap 102 is designed to be applied to the package 100, by
being screwed onto the package 100. When the cap 102
is screwed onto the neck 200 of the package for the first
time, the tamper and/or tether band204 is attached to the
neck 200. More specifically, the tamper and/or tether
band 204 is attached to the neck in a one way fashion
where the tamper and/or tether band 204 cannot be
removed from the neck 200 without being damaged or
without using a significant force.
[0060] The depicted cap 102 comprises a top portion
205 having an outer top surface 206, facing outwards
when the cap 102 is applied, and an inner top surface
207, facing inwardswhen the cap 102 is applied. The cap
102hasacylindrical sidewall portion 209havinganouter
side wall surface 208 and an inner side wall surface 216.
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The outer side wall surface 208 may be provided with
vertical grooves, as illustrated, to provide improved grip-
ping for consumers.
[0061] The depicted neck 200 has a cylindrical side
wall portion217 that is connected to the shoulder 104and
comprises an outer neck surface 210 and an inner neck
surface 212.
[0062] To provide for that the cap 102 and the neck 200
may interact with one another, the neck 200 is provided
with an outer thread 214 facing radially R outwards, and
the inner side wall surface 216 of the cap 102 is provided
with an inner thread 218 facing radially R inwards.
[0063] Now also turning to Fig. 3A and 3B. Fig. 3A and
3B illustrate cross-sectional views of the cap 102, neck
200 and shoulder 104 in a pre-sealed state and a sealed
state, respectively. More specifically, Fig. 3A illustrates a
state in which the cap 102 is placed on the neck 200, but
not screwed onto the neck 200. On the other hand, Fig.
3B illustrates a state in which the cap 102 is fully screwed
onto the neck 200.
[0064] As illustrated in fig. 3Aand3B, aswell as fig. 2B,
the cap 102 is provided with an inner cylindrical body or
inner cylindrical protrusion 300 extending from the inner
top surface 207 of the cap 102. A peripheral end 306 of
the inner cylindrical body 300, is used for guiding, or
directing, the cap 102 correctly with respect to the neck
200 during e.g. cap application in a filling machine. As
explained more in detail below, the peripheral end 306
may be tapered to provide for more reliable guiding
during the cap application.
[0065] To provide for that the package 100 is ade-
quately sealedwhen the cap 102 is applied onto the neck
200 by being screwed onto the neck 200, either in a cap
application process in a filling machine or when being
screwed back onto the neck 200 by the consumer, an
annular sealing protrusion 304 is provided at the inner
cylindrical body 300. As illustrated, the annular sealing
protrusion 304 may typically extend radially R outwards
from the inner cylindrical body 300. Between the periph-
eral end 306 and the annular sealing protrusion 304, a
transition portion 308 is provided. Since the cap 102
typically may be molded in one piece, the transition
portion 308 may constitute a continuous transition from
the peripheral end 306 to the annular sealing protrusion
304. Having such continuous transition, i.e. having no
sharp edges, may be advantageous in that a risk of
having food residues stuck can be reduced, which in turn
improves food safety.
[0066] The depicted tamper and/or tether band 204 is
provided in the form of a ring and is provided for assuring
that the package has not been tampered and/or for
tethering the ring to the package 100. The tamper and/or
tether band 204may typically comprise a spring element
312 providing for that the cap 102 with the tamper and/or
tether band 204 may be applied onto the neck 200, but
that the tamper and/or tether band 204 remains, due to
interaction between the spring element 312 and a protru-
sion, in form of a retention ring 203, of the neck 200, with

the neck 200 once the package 100 is opened for the first
time by the consumer. To provide for that the tamper
and/or tether band 204 may be completely or partly
separated from the cap 102, perforations are typically
provided in thecap102. Inotherwords, the tamperand/or
tether band 204 may to advantage be configured to slide
over the retention ring 203of the neck 200 of the package
100when the cap102 is screwedonto theneck200of the
package 100. The tamper and/or tether band 204may to
advantage have a one-way retention element 312 con-
figured to snap past and engage the downward facing
retention surface 203a of the retention ring 203 when the
cap is screwed onto the neck 200 of the package 100 for
the first time. The one-way retention element 312 may to
advantage be a spring element 312 of the above-de-
scribed type. Thus, the tamper and/or tether band 204
is prevented or counteracted from sliding back over the
retention ring 203 of the neck 200 of the package 100
when the cap is unscrewed from the neck 200 of the
package 100.
[0067] The annular sealing protrusion 304 is advanta-
geous in that a risk of having surrounding air entering the
interior 108 of the package 100may be reduced. In other
words, the annular sealing protrusion 304 is advanta-
geous in that it provides for a reduced risk of leakage.
Sincemicroorganisms, such as spores and bacteria, that
may risk deteriorating the food product 110 may be pre-
sent in the surrounding air, reducing an inflow of the
surrounding air is highly desired. Similarly, a leakage
from the package is for natural reasons also not desired
and is generally to be counteracted. Once the cap 102 is
applied fully by being screwed onto the neck 200, as
illustrated in fig. 3B, the annular sealing protrusion 304
abuts the inner neck surface 212 in combination with that
theneck200abut the inner top surface207of the cap102
such that two closing or sealing locations are achieved.
[0068] Now also turning to Fig. 4A and 4B. Fig. 4A
schematically illustrates a partial cross-sectional view of
the pre-sealed state, i.e., where the cap 102 is not
screwed onto the neck 200, shown in Fig. 3A in further
detail. However, in Fig. 4, the cap 102 has been elevated
slightly from the neck 200 as compared to Fig. 3A tomore
clearly illustrate the details of the of the cap 102 and the
neck 200.
[0069] As can be seen in Fig. 4A, the depicted inner
neck surface 212 of the neck 200 comprises a textured
sealing surface 212a. As have been described above
primarily in conjunction to Figs. 3A-B, the inner neck
surface 212 is configured to abut the annular sealing
protrusion 304 of the cap 102 when the cap 102 is
screwed onto the neck 200. This means in turn that the
textured sealing surface 212a is configured to abut the
annular sealing protrusion 304 of the cap 102 at least to
some extent when the cap 102 is screwed onto the neck
200 and consequently also when the cap 120 is un-
screwed form the neck 200. In other words, the textured
sealing surface 212a is configured to abut the annular
sealing protrusion 304 of the cap 102 at least at some

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 538 190 A1 14

stagewhen thecap102 is screwedonto theneck200and
consequently also when the cap 120 is unscrewed form
the neck 200.
[0070] The textured sealing surface 212a provides for
that a reduced friction is provided between the textured
sealing surface 212a and the annular sealing protrusion
304 of the cap 102. Such reduced friction may be attrib-
uted to a reduced contact surface between the textured
sealing surface 212a and the annular sealing protrusion
304 of the cap 102. Such reduced friction may be attrib-
uted to a reduced surface adhesion between the textured
sealing surface 212a and the annular sealing protrusion
304 of the cap 102. It has surprisingly been found that, by
providing the textured sealing surface 212a on the inner
neck surface 212 the rotational torque need for opening
the cap 102 for the first time may be reduced by about
20%. It has been shown that the rotational torqueneeded
to open a cap 200 for the first time without the textured
sealing surface 212a provided on the inner neck surface
212 is about 1,5 Nm. It has also trough tests been shown
that the rotational torque needed to open a cap 200 of
exactly the samedesign for the first timewith the textured
sealing surface 212a provided at the inner neck surface
212 is about 1,2Nm.Hence, a significant reduction of the
rotational torque needed to open a cap 200 for the first
time may be achieved by providing the textured sealing
surface 212a on the inner neck surface 212.
[0071] In the following, the textured sealing surface
212a on the inner neck surface 212 will be described
ingreater detail.Variations to the texturedsealingsurface
212a on the inner neck surface 212will also be described
in greater detail below.
[0072] The depicted textured sealing surface 212a of
the inner neck surface 212 of Fig. 4A extends along the
complete circumference of the inner neck surface 212.
However, the textured sealing surface 212a of the inner
neck surface 212mayaccording to variants extend along
a portion of the circumference of the inner neck surface
212. Further, the textured sealing surface 212a may be
sectionized such that the inner neck surface 212 is tex-
tured in some radial directions Rwhile not being textured
in other radial directions R.
[0073] The textured sealing surface 212a of the inner
neck surface 212 may to advantage have different ex-
tensions or heights h along the inner height H of the inner
neck surface 212. For instance, as depicted in Fig. 4A,
the textured sealing surface 212a of the inner neck sur-
face 212 may extend over a height h which forms part of
the inner height H of the inner neck surface 212. On the
other hand, the textured sealing surface 212a of the inner
neck surface 212 may extend over a height h which
corresponds to the inner height H of the inner neck sur-
face 212. In other words, the complete inner height H of
the inner neck surface 212may be textured so as to form
the textured sealing surface 212a.
[0074] For instance, the textured sealing surface 212a
may extend, as seen along the axial direction A of the
cylindrical side wall portion 217, along at least 30%of the

innerheightHof the innernecksurface212.For instance,
the textured sealing surface 212a may extend, as seen
along the axial direction A of the cylindrical side wall
portion 217, along at least 50% of the inner height H of
the inner neck surface 212. For instance, the textured
sealing surface212amayextend, as seenalong the axial
directionAof the cylindrical sidewall portion217, alongat
least 10% of the inner height H of the inner neck surface
212.
[0075] The textured sealing surface 212a may to ad-
vantage extend, as seen along the axial direction A of the
cylindrical side wall portion 217, at least from a position P
of the inner neck surface 212 where the annular sealing
protrusion304abuts the inner neck surface212when the
cap 102 is screwed onto the neck 200 in its lowermost
position on the neck upwards towards the rim P’ of the
inner neck surface 212. This means that the textured
sealing surface 212a will abut the annular sealing protru-
sion 304 of the cap 102 when the cap 102 is completely
closed. Hence, the textured sealing surface 212a will
abut the annular sealing protrusion 304 of the cap 102
before the cap 102 is opened for the first time. The fact
that the textured sealing surface 212a may extend up-
wards form the position P of the inner neck surface 212
allows for that theannular sealingprotrusion304will slide
along the textured sealing surface 212a when the cap
102 is unscrewed form the neck 200. By tailoring the
height h of the textured sealing surface 212a the contact
time between the textured sealing surface 212a and the
annular sealing protrusion 304 of the cap 102 when the
cap 102 is unscrewed from the neck 200may be tailored.
[0076] For instance, when the textured sealing surface
212a is provided as depicted in Fig 4A, the annular
sealing protrusion 304 will abut and slide along the tex-
tured sealing surface 212a for significant extent an open-
ing action of the cap 102. In other words, the annular
sealing protrusion 304 will abut and slide along the tex-
tured sealing surface 212a when the cap 102 is un-
screwed except for the last part of the unscrewing action
of the cap 102. By the arrangement of the textured seal-
ing surface 212a as depicted in Fig. 4A the annular
sealing protrusion 304 will abut and slide along the tex-
tured sealing surface 212awhen the cap is screwed from
its lowermost or totally closedposition.When the cap102
is in the lowermost totally closed position, the rotational
torque needed to turn the cap 102 is generally highest.
Thus, the textured sealing surface 212a is to advantage
provided from thepositionPof the inner neck surface212
where the annular sealing protrusion 304 abuts the inner
neck surface 212 when the cap 102 is screwed onto the
neck 200 in its lowermost position.
[0077] If the cap 102 is provided with a tamper and/or
tether band 204, the rotational torque needed to rotate
the cap 102 as the perforations of the tamper and/or
tether band 204 breaks is generally higher. It is therefore
advantageous to let the textured sealing surface 212a
extend along the inner height H of the inner neck surface
212 to at least a point where the annular sealing protru-
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sion 304 abuts the inner neck surface 212 as the perfora-
tions of the tamper and/or tether band 204 breaks.
Hence, in general the textured sealing surface 212a
may to advantage extend at least from the position P
of the inner neck surface 212 where the annular sealing
protrusion304abuts the inner neck surface212when the
cap 102 is screwed onto the neck 200 in its lowermost
position on the neck upwards towards the rim P’ of the
inner neck surface 212 to a point where the annular
sealing protrusion 304 abuts the inner neck surface
212 as the perforations of the tamper and/or tether band
204 breaks.
[0078] The textured sealing surface 212a may be tex-
tured inmany different wayswhile still providing for that a
reduced friction is provided between the textured sealing
surface 212a and the annular sealing protrusion 304 of
the cap 102. By way of example, the textured sealing
surface 212a may be textured in different ways. The
textured sealing surface 212a may be a rough surface.
The textured sealing surface 212amay comprise a rough
surface portion. The textured sealing surface 212a may
comprise a pattern. The textured sealing surface 212a
may comprise an embossed pattern. The textured seal-
ing surface 212a may comprise a protruding pattern or a
protruding feature, such a dimple or ridge.
[0079] For instance, the sealing surface 212a may
have a surface roughness of 5‑30 µm measured as Ra
according to the ISO 4287:1997 standard. For instance,
the sealing surface 212a may have a surface roughness
of 2‑16 µm, 5‑10 µm, or 6‑8 µm. Alternatively, the tex-
tured sealing surface may have a surface roughness of
measured as Ra according to the ISO 4287:1997 stan-
dard. Alternatively, the sealing surface 212a may have a
surface roughness of 12‑18µmmeasured asRa accord-
ing to the ISO 4287:1997 standard. It has however been
found that a surface roughness of about 15 µm, such as
14‑16 µm provide for a particularly advantageous situa-
tion, where a reduced friction is provided between the
textured sealing surface 212a and the annular sealing
protrusion 304 of the cap 102, while still not affecting the
sealing between the cap 102 and the neck negatively.
[0080] Now also turning to Fig. 4A. Fig. 4A is a sche-
matic magnification of a rough or otherwise textured or
patterned surface, such as the textured sealing surface
212a of Fig. 4. As is known in the art, a rough surface
includes topsTandbottomsB locatedatopposite sidesof
a mean line ML. Hence, the when the sealing surface
212a is a rough surface or otherwise textured or pat-
terned surface, the average, or the arithmetic average, of
profile height deviations of the tops Tand the bottoms B
from themean lineML is typically between5µmto30µm.
Such average, or the arithmetic average, of profile height
deviations Ra of the tops T and the bottoms B from the
mean line ML may be calculated using the following
formula

where lr is the length of the measurement along the
surface being measured and z is the vertical deviations
along the surface being measured.
[0081] As have been discussed above, the textured
sealing surface 212a, typically comprises a plurality of
tops T and bottoms B in order to e.g., achieve a rough
surface or a patterned surface which results in that a
reduced friction is provided between the textured sealing
surface 212a and the annular sealing protrusion 304 of
the cap102.Suchplurality of topsTandbottomsBmay to
advantage be provided along the axial direction A of the
cylindrical side wall portion 217 in a mutually offset or
staggered fashion along the circumference of the inner
neck surface 212. In this way leakage between the tex-
tured sealing surface and the annular sealing protrusion
of the cap may be prevented or counteracted while still
providing that a reduced friction is provided between the
textured sealing surface 212a and the annular sealing
protrusion 304 of the cap 102. In practice, leakage may
be prevented or counteracted by the fact that the mutual
offset of the tops T and bottoms B provide for that no or
only few passages in form of channels, channel-like
structures or otherwise elongated grooves or groove-like
structures are formed in the textured sealing surface
212a along the axial direction A of the cylindrical side
wall portion 217.
[0082] Now turning back to Figs. 3A and 3B. The neck
200 depicted in Figs. 3A and 3B is provided with a
protrusion, in form of a retention ring 203. The depicted
retention ring 203 extends radially outwards from the
outer neck surface 210. The depicted retention ring
203 is configured to engage a tamper and/or tether band
204 of the cap 102, as have been discussed above. The
depicted retention ring203comprisesadownward facing
textured retention surface 203a.
[0083] Now also turning to Fig. 4C. Fig. 4C schemati-
cally illustrates the downward facing textured retention
surface203aofFigs. 3Aand3Baccording to twodifferent
alternatives. More specifically, Fig. 4C schematically il-
lustrates the downward facing textured retention surface
203a of Fig. 3A along the sectionA-A of Fig. 3A. In the left
half of Fig. 4C, the downward facing textured retention
surface 203a is textured by being formed as a rough
surface. On the other hand, in the right half of Fig. 4C,
the downward facing textured retention surface 203a is
textured by being provided with a plurality of radially
extending protrusions 203b.
[0084] When the textured retention surface 203a is
provided in form of a rough or otherwise randomly tex-
tured or patterned surface as in the left half of Fig. 4C, the
average, or the arithmetic average, of profile height de-
viations of the tops T and bottoms B from the mean line
ML may to advantage typically be between 10 µm to 50
µm. In other words, a typical vertical distance from a
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bottom B to an adjacent top T may be about 60 µm.
Hence, the textured retention surface 203a may to ad-
vantage be made more rough or coarser than the tex-
tured sealing surface 212a of the neck. This for example
because leakage is not an issue at the location of the
retention ring 203. Hence, the friction between the down-
ward facing textured retention surface 203a and the
tamper and/or tether band 204 of the cap 102 may be
significantly reduced.
[0085] When the textured retention surface 203a is
textured by being provided with a plurality of radially
extending protrusions 203b as in the right half of Fig.
4C, the radially extending protrusions 203b may to ad-
vantage have a height of 30‑90 µm. However, the height
of such radially extending protrusions 203b may to ad-
vantagehaveaheight of 40‑80µm. It hasbeen found that
particularly advantageous results are achieved when
such radially extending protrusions 203b have a height
of 20‑50 µm or about 30 µm.
[0086] The textured retention surface 203a may be
textured by being provided with any type of suitable
embossed or imprinted pattern. Such embossed or im-
printed pattern may to advantage have a height of 30‑90
µm, i.e., a typical vertical distance from a bottom of the
pattern to an adjacent top of the pattern may be in the
range of 30‑90 µm. However, the height of such em-
bossed pattern may to advantage have a height of 40‑80
µm. It has been found that particularly advantageous
results are achieved when such embossed pattern have
a height of 20‑50 µm or about 30 µm.
[0087] Now again turning to Figs. 2A, 2B, 3A, 3B and
4A.Ashavebeendiscussed above, the depicted cap102
has an annular sealing protrusion 304 arranged above
the peripheral lip 306 of the inner cylindrical protrusion
300. In order to achieve a further reduced friction be-
tween the textured sealing surface 212a and the annular
sealing protrusion304of the cap102, the annular sealing
protrusion 304 may comprise a textured external sealing
surface 304a as depicted in Fig. 4C.
[0088] The texturedexternal sealing surface304amay
correspond to the external surface 304b of the sealing
protrusion 304. The textured external sealing surface
304a may partially occupy the external surface 304b of
the sealing protrusion 304. In other words, the extension
and size of the textured external sealing surface 304a
may be tailored to suit different needs and desires.
[0089] The textured external sealing surface 304a of
the annular sealing protrusion 304 may be of the same
type as the textured sealing surface 212a of the cap, as
have been discussed above in the summary section as
well as in the detailed description. Reference is therefore
made to the above to avoid undue repetition. In short, the
textured external sealing surface 304a of the annular
sealing protrusion 304 may to advantage, like the tex-
tured sealing surface 112a of the neck 200 be textured in
different ways. The textured external sealing surface
304a of the annular sealing protrusion 304 may be a
rough surface. The textured sealing surface 304a of

the annular sealing protrusion 304may comprise a rough
surface portion. The textured external sealing surface
304a of the annular sealing protrusion 304may comprise
a pattern. The textured external sealing surface 304a of
the annular sealing protrusion 304 may comprise an
embossed pattern. The textured external sealing surface
304a of the annular sealing protrusion 304may comprise
aprotrudingpatternoraprotruding feature, suchadimple
or ridge.
[0090] Since a cap 102 provided with an external seal-
ing surface 304a on its annular sealing protrusion 304
may provide for a reduced friction between the annular
sealing protrusion 304 and the inner neck surface 212,
with or without the textured sealing surface 212a, the cap
102 may to advantage be formed without any release
agent included in the cap 102. In other words, a cap 102
void of any release agent may be formed to advantage.
Such cap102 void of any releaseagentmay still be easily
openable by a customer due to the reduced friction
between the annular sealing protrusion 304and the inner
neck surface 212. The friction may be further reduced
when the neck 200 is provided with a textured sealing
surface 212a of the above-described kind in combination
with the external sealing surface 304a of the cap 102.
Hence, the fact that there may be no need for a release
agent in the cap 102 may be further outspoken by com-
bining the external sealing surface 304a of the cap 102
with the textured sealing surface 212a of the neck 200.
[0091] Nowalso turning toFig. 5A. InFig. 5A, amolding
tool 500 for molding the above-described neck 200 of the
package 100 is schematically illustrated in a cross-sec-
tional view. The depicted molding tool 500 which may be
used to mold the neck 200 is typically used to mold the
neck 200 from plastic although other materials may be
used to advantage.
[0092] The depicted molding tool 500 comprises a first
part 500a and a second part 500b. When the first part
500a and the second part 500b are joined to form the
molding tool 500 in its operable state, a molding cavity
500c formolding the neck 200 is formed between the first
part 500aand the secondpart 500bas is known in the art.
The molding tool 500 comprises a textured external sur-
face 501which is configured tomold the textured sealing
surface 212a of the neck 200. The textured external
surface 501 is as illustrated in Fig. 5A provided on the
first part 500a. In the depicted molding tool 500, the
textured external surface 501 has a surface roughness
of 2‑16 µm, more preferably 5‑10 µm, most preferably
6‑8 µm, alternatively a surface roughness of 10‑20 µm,
morepreferably 12‑18µm,most preferably 14‑16µm.By
the texturedexternal surface501havingasurface rough-
ness of 10‑20 µm, the textured sealing surface 212a of
the neck 200 will when being molded in practice become
an inverse replica of the textured external surface 501
and hence get a corresponding surface roughness.
[0093] The first part 500a and the second part 500b of
the molding tool 500, are to advantage machined from
steel or other metals or alloys. The textured external
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surface 501may be textured by using different patterning
or texturing techniques. It has been found that a rough
surfacewith highly favorable surface characteristicsmay
beachievedbyblasting thesurfaceportionof the first part
500a that is to form the textured external surface 501with
glass beads. By this technique, small craters, dimples or
impressions may be formed in the surface portion of the
first part 500a, thereby forming the textured external
surface 501.
[0094] It has further been found that, by blasting the
surface portion of the first part 500a that is to form the
textured external surface 501 with glass beads having a
diameter if 150‑250 µm a particularly advantageous
textured external surface 501 having a surface rough-
ness of 2‑16 µmmay be achieved. Smaller glass beads
may result in a too fine texture of the molded textured
sealing surface 212a not providing for the desired friction
reduction. On the other hand, larger glass beads may
result in a too coarse texture of the textured sealing
surface 212a which may risk resulting in leakage.
[0095] The texture of the textured external surface 501
may according to an example be etched into thematerial
of the first part 500a.
[0096] The texture of the textured external surface 501
may according to a further example be laser engraved
into the material of the first part 500a.
[0097] The texture of the textured external surface 501
may according to a further example be milled into the
material of the first part 500a.
[0098] The texture of the textured external surface 501
may according to a further example bemachined into the
material of the first part 500a.
[0099] Nowalso turning toFig. 5B. InFig. 5B, amolding
tool 502 for molding the above-described cap 102 is
schematically illustrated in a cross-sectional view. The
depictedmolding tool 502whichmay be used tomold the
cap 102 is typically used to mold the cap 102 from plastic
although other material may be used to advantage. The
molding tool 502 has many features in common with the
molding tool 500. Therefore, only relevant differences
between the molding tools 500, 502 will be described in
the following.
[0100] The depicted molding tool 502 comprises a first
part 502a and a second part 502b. When the first part
502a and the second part 502b are joined to form the
molding tool 502, a molding cavity 502c for molding the
cap 102 is formed between the first part 502a and the
second part 502b as is known in the art. Themolding tool
502 comprises a textured internal surface 503 which is
configured to mold external sealing surface 304a of the
cap 102. The textured internal surface 503 is as illu-
strated in Fig. 5B provided on the first part 502a. In the
depicted molding tool 502, textured internal surface 503
has a surface roughness of 2‑16 µm, more preferably
5‑10 µm, most preferably 6‑8 µm, alternatively has a
surface roughness of 10‑20 µm, more preferably 12‑18
µm, most preferably 14‑16 µm. By the textured internal
surface 503 having a surface roughness of 2‑16 µm, the

textured external sealing surface 304a of the cap 102will
whenbeingmolded inpracticebecomean inverse replica
of the textured internal surface 503 and hence get a
corresponding surface roughness.
[0101] The first part 502a and the second part 502b of
the molding tool 502, are to advantage formed of steel or
other metals or alloys, like the first and second parts
500a, 500b of the molding tool 500. Further, the textured
internal surface 503 is to advantage textured or formed
like the textured external surface 501ofmolding tool 500.
Refence is therefore made to the above.
[0102] Now also turning to Figs. 6A and 6B. Fig. 6A
schematically illustrates an apparatus 600 for manufac-
turing the package 100. The apparatus comprises a
molding tool 500 of the above-described type. In other
words, apparatus 600 includes amolding tool 500 includ-
inga texturedexternal surface501configured tomold the
textured sealing surface 212a of the neck 200.
[0103] Fig. 6B schematically illustrates an apparatus
602 for manufacturing the cap 102. The apparatus com-
prises amolding tool 502 of the above-described type. In
other words, apparatus 602 includes a molding tool 502
including a textured internal surface 503 configured to
mold the textured external sealing surface 304a of the
cap 102.
[0104] From the description above follows that,
although various embodiments of the invention have
been described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within
the scope of the subject-matter defined in the following
claims.
[0105] Additionally, variations to the disclosed embo-
diments can be understood and effected by the skilled
person in practicing the claimed invention, fromastudyof
the drawings, the disclosure, and the appended claims.

Claims

1. A package (100) for holding a liquid food product
(110) comprising:

a main body (106) configured to hold the liquid
food product (110), and
a neck (200) connected to the main body (106),
the neck (200) comprising,
a cylindrical side wall portion (217) having an
outer neck surface (210) and an inner neck
surface (212), the outer neck surface (210) com-
prising an outer thread (214) configured to inter-
act with an inner thread (218) of a cap (102),
wherein
the inner neck surface (212) comprises a tex-
tured sealing surface (212a) configured to abut
an annular sealing protrusion (304) of the cap
(102) when the cap (102) is screwed onto the
neck (200).
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2. The package according to claim 1, wherein the tex-
tured sealing surface (212a) extendsalonga circum-
ference of the inner neck surface (212).

3. The package according to any preceding claim,
wherein the texturedsealing surface (212a) extends,
as seen along an axial direction (A) of the cylindrical
sidewall portion (217), along at least 30%of an inner
height (H) of the inner neck surface (212).

4. The package according to any preceding claim,
wherein the texturedsealing surface (212a) extends,
as seen along an axial direction (A) of the cylindrical
side wall portion (217), at least from a position (P) of
the inner neck surface (212) where the annular seal-
ing protrusion (304) abuts the inner neck surface
(212) when the cap (102) is screwed onto the neck
(200) in its lowermost position on the neck, upwards
towards a rim (P’) of the inner neck surface (212).

5. The package according to any preceding claim,
wherein the textured sealing surface (212a) has a
surface roughness of 2‑16µm,more preferably 5‑10
µm, most preferably 6‑8 µm.

6. The package according to any preceding claim,
wherein the textured sealing surface (212a) com-
prises tops (T) and bottoms (B), and wherein the
average, or the arithmetic average, of profile height
deviations of the tops (T) and the bottoms (B) from a
mean line (ML) is between 2 µm to 16 µm.

7. The package according to any preceding claim,
wherein the textured sealing surface (212a) com-
prises a plurality of tops (T) andbottoms (B) provided
along theaxial direction (A) of thecylindrical sidewall
portion (217), wherein the plurality of tops (T) and
bottoms (B) are mutually offset along a circumfer-
ence of the inner neck surface (212).

8. The package according to any preceding claim,
wherein the neck (200) further comprises a retention
ring (203) extending radially outwards from the outer
neck surface (210) and configured to engage a tam-
per and/or tether band (204) of the cap (102), where-
in the retention ring (203) comprises a downward
facing textured retention surface (203a).

9. The package according to claim 8, wherein the tex-
tured retention surface (203a) comprises tops (T)
and bottoms (B), and wherein the average, or the
arithmetic average, of profile height deviations of the
topsandbottoms from themean line (ML) is between
10 µm to 50 µm.

10. The package according to claim 8 or 9, wherein the
textured retention surface (203a) comprises an em-
bossed pattern having a height of 30‑90 µm, more

preferably 40‑80 µm, most preferably 20‑50 µm.

11. The package according to any one of claims 8‑10,
wherein the textured retention surface (203a) com-
prises a plurality of radially extending protrusions
(203b).

12. A cap (102) for sealing a package (100) by screwing
the cap (102) onto a neck (200) of the package (100),
the cap (102) comprising:

a top portion (205) having an outer top surface
(206) and an inner top surface (207),
a cylindrical side wall portion (209) having an
outer side wall surface (208) and an inner side
wall surface (216),
an inner thread (218) provided on the inner side
wall surface (216), wherein the inner thread
(218) is configured to interact with an outer
thread (214) of the neck (200) of the package
(100), and
an inner cylindrical protrusion (300) extending
downwards from the inner top surface (207), the
inner cylindrical protrusion (300) comprising,

aperipheral lip (306) configured toguide the
inner cylindrical protrusion (300) into the
neck (200) of the package (100), for posi-
tioning the cap (102) with the inner cylind-
rical protrusion (300) radially inside theneck
(200) and the inner tread (218) radially out-
side the neck (200), and
an annular sealing protrusion (304) ar-
ranged above the peripheral lip (306) and
extending radially outwards from the inner
cylindrical protrusion (300) towards the in-
ner side wall surface (216), wherein

theannular sealingprotrusion (304) comprisesa
textured external sealing surface (304a).

13. Thecap (102) according to claim12,wherein the cap
(102) is void of any release agent.

14. Molding tool (500) for molding a neck (200) of a
package (100) according to any one of claims
1‑11, the molding tool (500) comprising a textured
external surface (501) configured to mold the tex-
tured sealing surface (212a) of the neck (200),
wherein the textured external surface (501) of the
molding tool (500) has a surface roughness of 2‑16
µm, more preferably 5‑10 µm, most preferably 6‑8
µm.

15. Molding tool (502) for molding a cap (102) according
to any one of claims 12‑13, the molding tool (502)
comprising a textured internal surface (503) config-
ured to mold the textured external sealing surface
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(304a) of the cap (102) wherein the textured internal
surface (503) of themolding tool (503) has a surface
roughness of 10‑20 µm, more preferably 12‑18 µm,
most preferably 14‑16 µm.
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