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Title: A system and method for testing leak tightness of a film package

FIELD OF THE INVENTION

The present invention relates to the field of determining pressure
inside a film package. In particular, the invention relates to the field of
determining leak tightness of a film package. More in particular, the
invention relates to a system and method for testing leak tightness of a film

package containing a solid sticky product.

BACKGROUND

It 1s known to package products in a package. Such packages may
e.g. store the product under vacuum or under a protective atmosphere. Leak
tightness detection systems are advantageous to determine whether such
package is leak tight. The package not being leak tight may present a
problem in terms of reduced shelf life of the product, product escaping from
the package or the like. It is also known that different types of packages
require different methods for testing leak tightness.

SUMMARY

It is an object to provide a method for testing leak tightness of a
film package containing a solid sticky product, and/or a leak detection system
for testing leak tightness of a film package containing a solid sticky product.
More in general, it 1s an object to provide an improved leak detection system
and/or method for testing leak tightness of a film package.

Thereto, according to a first aspect is provided a method for testing
leak tightness of a film package containing a solid sticky product. A wall of
the film package at least partially sticks to the product. The solid sticky
product can be at least partially non-porous. It will be appreciated that at

least a part of the solid sticky product is a whole without significant gaps in
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between. Nevertheless, the solid sticky product can also comprise at least one
further part with one or more holes formed therein. The film package can
comprise at least one gas bubble inside. A pressure in the film package can
be atmospheric or subatmospheric. The film package can e.g. have been
sealed at a subatmospheric pressure. The method comprises providing a
receptacle and a lid for closing the receptacle. The receptacle can be closed
airtight. The lid and receptacle enclose a chamber for holding the film
package, wherein, at least at atmospheric pressure, the chamber is larger
than an outer shape of the film package. The method comprises placing the
film package inside the chamber. The film package can be placed in the
chamber manually, e.g. by hand, or automatically, e.g. using a transporting
system, such as a conveyor, robot, or the like. The film package can comprise
a plurality of film packages. The method comprises closing the chamber with
the film package inside. The chamber can be closed by moving the lid to a
position wherein the lid covers the open end of the receptacle such that the
lid closes the receptacle. The method comprises at least partially unsticking
the film wall from the product by reducing a gas pressure inside the chamber
to a first pressure, such that gas inside the film package is expanded and
moved between the film wall and the product. The gas pressure is reduced to
the first pressure outside the package and inside the chamber. It will be
appreciated that the ratio between the volume of product and the at least one
gas bubble can be 10:1 or larger, such as 1000:1 or larger. The ratio between
the volume of product and the at least one gas bubble can be higher than 10:1
for preserving shelf life of the product. Additionally, the ratio between the
volume of product and the at least one gas bubble can be lower than 1000:1
for allowing, upon reducing the gas pressure inside the chamber, a sufficient
amount of gas to move between the film wall and the product such that the
film wall at least partially unsticks from the product. The method further
comprises determining the leak tightness of the film package. The leak

tightness can be determined by a sensor. The sensor can be configured for
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detecting a size of the at least one gas bubble. Preferably, the above steps of
the method are performed in the described order.

Optionally, the product comprises fat and/or oil. The fat and/or oil
percentage of the product can comprise more than one percent, preferably
more than five percent. The product can be a greasy product. The composition
of the product can contribute to the product exceeding a minimum stickiness
level required for it to temporally adhere to the film wall of the film package.

Optionally, the first pressure is below atmospheric pressure,
preferably lower than 100 mbara. The first pressure can e.g. be approximately
50 mbara. Preferably, the first pressure is chosen to be lower than a pressure
inside the film package. Preferably, the first pressure is chosen to be lower
than a pressure at which the film package was sealed. The pressure difference
between the inside of the film package and the chamber results in a relatively
higher pressure inside the film package with respect to the pressure in the
chamber, i.e. outside the film package.

Optionally, the gas pressure inside the chamber is reduced to a first
pressure such that the film package abuts against at least two walls of the
chamber, such as two opposite walls. As, at atmospheric pressure, the
chamber is larger than the outer shape of the film package, the package can
expand inside the chamber when the pressure inside the chamber is reduced.
The film package may abut against the two walls by bulging due to the
reduced pressure. The pressure difference between the film package and the
chamber can cause a volume of gas in the film package to increase, such that
the film package expands. The volume increase of the film package and/or the
higher pressure inside the package than around the package in the chamber
can generate a force and/or pressure acting on at least two walls of the
chamber.

Optionally, the step of determining the leak tightness of the film
package further comprises determining a force and/or pressure that the film

package applies to at least one of the at least two walls of the chamber.
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Alternatively or additionally, the step of determining the leak tightness of the
film package further comprises determining one or more dimensions of the at
least one gas bubble.

Optionally, the leak tightness of the film package is determined by
measuring the force and/or pressure applied to at least one wall of the
chamber over time. During measurement of the applied force and/or pressure,
the pressure in the chamber can be maintained constant. When the force
and/or pressure on the wall of the chamber is substantially constant over a
predetermined period of time, the film package is determined to be leak tight.
In case the force and/or pressure on the wall of the chamber decreases over
time, e.g. between two consecutive measurements, the film package is
determined to contain a leak. Alternatively, or additionally, data
representative of the force and/or pressure in view of a package under
consideration can be compared with data representative of the force and/or
pressure in view of one or more different packages, such as a package known
to be leak tight, for determining leak tightness of the package under
consideration. Alternatively or additionally, the leak tightness of the film
package is determined by measuring one or more dimensions of the at least
one gas bubble over time.

Optionally, the method further comprises providing a buffer vessel
for containing gas at a subatmospheric pressure and connectable to the
chamber by a fluid channel comprising a valve. The step of reducing a gas
pressure inside the chamber can comprise opening the valve for establishing
fluid connection between the buffer vessel and the chamber. The buffer vessel
can be connected to suction means and/or a gas outlet. The buffer vessel can
contain a similar and/or a different type of gas compared to the gas inside the
chamber.

Optionally, the gas pressure inside the chamber is reduced to the
first pressure in less than 1 second, preferably in less than 100 milliseconds,

more preferably in less than 10 milliseconds. A relatively large volume of the
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buffer vessel compared to the volume of the chamber results in a relatively
fast pressure reduction time.

Optionally, the ratio between the volume of the buffer vessel and the
volume of the chamber is larger than 10:1, preferably larger than 100:1. The
buffer vessel can comprise a similar or different shape compared to the shape
of the chamber.

Optionally, the film package is a flexible film package. The material
of the film package can be at least partially made of a flexible material, such
as plastic.

Optionally, the product comprises cheese or meat, such as sausage.
The product can be at least partially non-porous. The product can comprise a
combination of cheese and meat. The cheese may have a part with one or more
holes therein. The ratio between the volume of cheese and/or meat and the at
least one gas bubble can be between 10:1 and 1000:1, or larger.

Optionally, the product comprises a food product. The food product
can be a monolithic piece such as a single piece of cheese or a sausage. The
food product can be a plurality of monolithic pieces. Preferably the film
package comprises twenty or less, more preferably twelve or less, even more
preferably six or less, monolithic pieces of the food product, such as slices of
cheese, cold cuts, cuts of meat, or sausages.

Optionally an adhesiveness of the product is larger than 100 g-s, e.g.
larger than about 150 g's. Adhesiveness herein refers to the work needed to
overcome attractive force between the product and other surfaces, in
particular the film package film. For instance, Yuanrong Zheng et al. (Texture
Profile Analysis of Sliced Cheese in relation to Chemical Composition and
Storage Temperature, Journal of Chemistry, Vol. 2016) reported that for
example Emmental cheese can have an adhesiveness of about 160 g's, Gouda
cheese can have an adhesiveness of about 200 g's, and Cheddar can have an
adhesiveness of about 500 g's at 25 °C. Meat products, such as sausages or

cold cuts can have similar adhesiveness. The adhesiveness of the product
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makes that work needs to be performed to separate the film package from the
product. This sets this situation apart from situations in which the film
package does not (or hardly) adhere to the product, making it much easier for
air to move between the product and the package film, causing the packaged
product to behave markedly different when exposed to underpressure.

According to a second aspect is provided a leak detection apparatus
for testing leak tightness of a film package containing a solid sticky product.
It will be appreciated that the film package can comprise at least one gas
bubble inside. A wall of the film package at least partially sticks to the
product. The apparatus comprises a receptacle for receiving the film package.
The apparatus further comprises a lid for closing the receptacle, wherein the
lid and receptacle enclose a chamber for holding the film package. The
chamber and the film package are relatively shaped and/or sized such that at
atmospheric pressure in the chamber the chamber is larger than an outer
shape of the film package. The apparatus comprises a suction port for
removing from inside the chamber gas surrounding the package for at least
partially unsticking the film wall from the product. The suction port can be
arranged such that the chamber gas can be moved out of the chamber. The
apparatus comprises a leak tightness sensor for determining leak tightness
of the package. The leak tightness sensor can be positioned inside the
chamber, i.e. in the receptacle and/or in the lid. The leak tightness sensor can
also be integrated in the receptacle and/or in the lid.

Optionally, the product comprises fat and/or oil.

Optionally, the suction port is connected to a suction system
configured for reducing a gas pressure inside the chamber to a first pressure.
The suction system can be arranged to reduce the amount of gas inside the
chamber, such that the gas pressure in the chamber is reduced to a first
pressure.

Optionally, the apparatus is configured such that at the first

pressure the film package abuts against at least two walls of the chamber.
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The chamber and the film package can be relatively shaped and/or sized such
that at subatmospheric pressure in the chamber the film package abuts
against at least two walls of the chamber.

Optionally, the first pressure is below atmospheric pressure,
preferably lower than 100 mbara.

Optionally, the apparatus is configured for reducing the gas
pressure inside the chamber to the first pressure in less than 1 second,
preferably in less than 100 milliseconds, more preferably in less than 10
milliseconds.

Optionally, the leak tightness sensor comprises a force and/or
pressure sensor for determining a force and/or pressure that the film package
applies to at least one of the at least two walls at subatmospheric pressure in
the chamber. Alternatively, the leak tightness sensor can comprise a movable
part that is urged to move when the force and/or pressure of the film package
is applied thereto for determining the amount of bulging of the film package.
Alternatively or additionally, the leak tightness sensor comprises a sensor
that is configured for determining one or more dimensions of the at least one
gas bubble, such as a laser or other type of distance measurement sensor.

Optionally, the suction system includes a pump. The pump can be
configured for removing gas from inside the chamber that is surrounding the
film package.

Optionally, the suction system includes a vacuum source. The
vacuum source can be configured for reducing the gas pressure in the
chamber to the first pressure.

Optionally, the suction system includes a buffer vessel for
containing gas at a subatmospheric pressure and connectable to the chamber
by a fluid channel comprising a valve. Upon opening the valve, a fluid
connection between the buffer vessel and the chamber is established and gas
inside the chamber is removed. Removing gas from the chamber reduces the

gas pressure inside the chamber and outside the film package to the first
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pressure. The pressure reduction outside the film package causes gas inside
the film package to expand and move between the film wall and the product
to at least partially unstick the film wall from the solid sticky product.

Optionally, the ratio between the volume of the buffer vessel and the
volume of the chamber is larger than 10:1, preferably larger than 100:1.

Optionally, the film package is a flexible film package.

Optionally, the chamber is configured for holding a film package
comprising a different shape for a different type of product. The accuracy of
determining the leak tightness is similar for film packages having a different
volume.

According to a third aspect is provided a leak detection system for
testing leak tightness of a film package containing a solid sticky product. The
leak detection system comprises a leak detection apparatus as described and
a film package containing a solid sticky product. A film wall of the film
package at least partially sticks to the solid sticky product.

It will be appreciated that any of the aspects, features and options
described in view of the method for testing leak tightness apply equally to the
leak detection system and apparatus, and vice versa. It will also be clear that

any one or more of the above aspects, features and options can be combined.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described in
detail with reference to the accompanying drawings in which:

Figures 1A and 1B show illustrations of a schematic representation
of an example of a side view of a leak detection system for testing leak
tightness of a film package;

Figure 2 shows an illustration of a schematic representation of a
flow chart of an example of a method for testing leak tightness of a film

package containing a solid and/or liquid substance and a gas;
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Figure 3 shows an illustration of a schematic representation of an
example of a side view of a leak detection system including additional features
for testing leak tightness of a film package;

Figure 4 shows an illustration of a schematic representation of an
example of a leak detection apparatus for testing leak tightness of a film
package;

Figure 5 shows an illustration of a schematic representation of an
example of a leak detection apparatus for testing leak tightness of a film

package, wherein the suction system includes a buffer vessel.

DETAILED DESCRIPTION

Figures 1A and 1B show an example of a side view of a leak
detection system 1 for testing leak tightness of a film package 2. The leak
detection system 1 comprises a film package 2, a receptacle 4 and a lid 6. In
this example the lid 6 is in the closed position such that the lid 6 and the
receptacle 4 enclose a chamber 5 holding the film package 2. The leak
detection system 1 further comprises a suction port 8 and a force and/or
pressure sensor 10. The film package 2 contains a solid sticky product 11. It
will be appreciated that the film package 2 in this example comprises at least
one gas bubble inside. In this example, the ratio between the volume of
product 11 and the at least one gas bubble is between 10:1 and 1000:1.
However, larger ratios are also possible. At atmospheric pressure, a part of
the film wall of the film package 2 sticks to the solid sticky product 11 as
shown in Figure 1A. The distribution of the volume of the product 11 isin this
example relatively close-packed and dense with respect to the overall volume
of the package 2, as shown schematically in Figure 1A. The product 11 can
e.g. be a monolithic product, such as a block of cheese, or a small (<20, e.g.
<12, or <6) number of monolithic parts of product, such as cold cuts, slices of
cheese, cuts of meat, or sausages. The close-packed and dense distribution of

volume of the product ensures, at atmospheric pressure in the chamber, that
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gas inside the package 2 cannot easily propagate between the film wall and
the product 11. The lack of propagation of gas between the film wall and the
product 11 causes a part of the film wall of the film package 2 to stick to the
solid sticky product 11. The receptacle 4 is arranged for receiving the film
package 2. Dimensions of the chamber 5 relative to the package 2 can be
chosen as follows. As schematically shown in Figure 1A, at atmospheric
pressure in the chamber, the chamber 5 is larger than an outer shape of the
film package 2. As schematically shown in Figure 1B, at subatmospheric
pressure in the chamber 5, the film package 2 abuts against at least two, here
opposite, walls of the chamber. As, at atmospheric pressure, the chamber 5 is
larger than the outer shape of the film package 2, the package 2 can expand
inside the chamber 5 when the pressure inside the chamber is reduced. Upon
expanding of gas inside the film package 2 at subatmospheric pressure in the
chamber 5, gas is moved between the film wall of the film package 2 and the
solid sticky product 11 such that at least part of the film wall of the film
package 2 unsticks from the solid sticky product 11, as schematically shown
in Figure 1B. It will be appreciated that substantially the entire film wall can
unstick from the solid sticky product 11. It will be appreciated that in this
example at least a part of the solid sticky product 11 is a whole without
significant gaps in between. Nevertheless, the solid sticky product 11 can also
comprise at least one further part with one or more holes formed therein.
Here, the receptacle 4 and lid 6 have the shape of a rectangular box. It will be
appreciated that the receptacle 4 and lid 6 can have a different shape and/or
size, such as a triangular, hexagonal or cylindrical box. The film package 2
can have a different shape than the chamber 5. The chamber 5 is configured
for holding a film package 2 comprising a different shape for a different type
of product. The suction port 8 can be used for removing gas from the inside of
the chamber 5 outside the film package 2. In this example the suction port 8
is located in a wall of the receptacle 4. The suction port 8 is here connected to

a duct that extends from the suction port 8 for transporting the gas away from
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the chamber 5. The force and/or pressure sensor 10 is in this example
arranged for determining a force and/or pressure that the film package 2
exerts to the force and/or pressure sensor or wall of the chamber at
subatmospheric pressure in the chamber. In this example the force and/or
pressure sensor 10 is located on the lid 6 on the side facing the chamber 5.
However, the sensor 10 can be positioned on any wall of the receptacle 4. The
sensor 10 can be integrated in the receptacle 4 or the lid 6, or it can be a
separate component. Alternatively or additionally, the sensor 10 can be
configured for determining one or more dimensions of the at least one gas
bubble.

Figure 2 shows an example of a flow chart of a method 100 for testing
leak tightness of a film package 2 containing a solid sticky product 11. In this
example, the ratio between the volume of product 11 and the at least one gas
bubble is between 10:1 and 1000:1. However, larger ratios are also possible.
The method can be performed using a system as described in view of Figures
1A and 1B. Optional steps are shown in dashed boxes. In a first step 102 the
receptacle 4 and the lid 6 are provided. The film package 2 is placed inside
the chamber 5 in step 104. In step 106, the chamber 5 is closed. The lid 6 can
be secured to the receptacle 4 once closed if desired. In this example, the film
package 2 will rest on the bottom wall of the chamber 5 and abut the top wall,
or at least exert a force and/or pressure to the top wall. It will be appreciated
that the film package 2 can exert a force and/or pressure on the bottom wall
instead when the force and/or pressure sensor 10 is located on the bottom
wall. A buffer vessel 26 that is connectable to the chamber 5 by a fluid channel
comprising a valve can be provided in step 108. In step 110, the method 100
further comprises at least partially unsticking the film wall from the product
11 by reducing a gas pressure inside the chamber. Step 110 can comprise
opening the valve for establishing fluid connection between the buffer vessel
26 and the chamber 5. The gas pressure inside the chamber 5 can be reduced

to a first pressure in step 110, such that the film package 2 abuts against at
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least two walls of the chamber. Here, gas present in the film package 2
expands as the pressure inside the chamber 5 is reduced. This expansion
causes the film package 2 to abut against two, here opposite, walls of the
chamber 5 as shown in Figure 1B. The pressure reduction in the chamber 5
allows the gas present inside the package 2 to expand and start propagating
between the film wall and the product 11. The propagation of the gas between
the film wall and the product 11 gradually unsticks at least part of the film
wall of the film package 2 from the product 11. The gradual unsticking can
e.g. proceed from the outer edge of the contact surface between the product
11 and the film wall as the gas in the package 2 propagates between the
product 11 and the film wall towards the center of said contact surface until
the film wall at least partially unsticks from the product 11. In step 112, the
leak tightness of the film package 2 is determined. The leak tightness can be
determined by measuring a force and/or pressure that the film package 2
exerts to at least one of the at least two walls of the chamber, here to the force
and/or pressure sensor 10. The film package 2 can be a flexible film package.
The ratio between the volume of the buffer vessel 26 and the volume of the
chamber can be larger than 10:1, preferably larger than 100:1. The first
pressure is optionally below atmospheric pressure, preferably lower than 100
mbara.

In this example, the leak tightness is determined by measuring the
force and/or pressure applied by the package to at least one wall of the
chamber over time. During measurement of the applied force and/or pressure,
the pressure in the chamber is maintained constant in this example. Then,
when the force and/or pressure on the wall of the chamber is substantially
constant over time, the film package 2 is determined to be leak tight. In case
the force and/or pressure on the wall of the chamber decreases between two
consecutive measurements, the film package 2 is determined to contain a
leak. It will be appreciated that it is also possible to determine leak tightness

while the pressure in the chamber varies. In such case slightly more complex
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data processing is required to determine whether or not the package 2 is leak
tight.

Figure 3 shows an example of a side view of aleak detection system
1 including additional features for testing leak tightness of a film package 2
containing a solid sticky product 11. Here, the lid 6 is in the open position
such that the film package 2 can be received in the receptacle 4. In this
example, the suction port 8 is located in the bottom wall of the receptacle 4.
It will be appreciated that the suction port 8 can also be positioned in the lid
6 or a side wall. Here, the system 1 comprises a moisture detection system 12,
a display 14, a control unit 16 and a suction system 18. In this example the
moisture detection system 12 is located on a wall of the receptacle 4. The
suction system 18 is connected to the suction port 8, in order to provide fluid
communication between the inside and the outside of the chamber 5. The
moisture detection system 12 can be positioned integral with the receptacle 4
and/or the lid 6, or it can be a separate component. The display 14 is arranged
for visualizing data representative of the leak tightness and/or the
determined force and/or pressure. The display 14 can be located close to or
remote from the receptacle 4 and the lid 6. Data representative of the
determined force and/or pressure over time can be visualized on the display
14, e.g. using tables, graphs and/or diagrams. The control unit 16 is in this
example in communication with the force and/or pressure sensor 10, the
moisture detection sensor 12 and the suction system 18. The control unit 16
can be arranged for determining the force and/or pressure at a first moment
and at a second moment spaced in time. Even though lines are shown between
these communicating components in Figure 3, it will be appreciated that the
control unit 16 can be in wireless communication with sensors 10 and 12, the
display 14 and the suction system 18. The suction system 18 can comprise a
vacuum source or pump 24. The control unit 16 can be in communication with
the suction port 8 and/or the suction system 18. The film package 2 optionally
includes a plurality of film packages.
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Figure 4 shows an example of a leak detection apparatus 20 for
testing leak tightness of a film package 2 containing a solid sticky product 11.
The leak detection apparatus 20 comprises a receptacle 4, a lid 6, a suction
port 8, suction system 18 and a force and/or pressure sensor 10 as described.
The lid 6 of the leak detection apparatus 20 is here in the open position, such
that the receptacle 4 is arranged for receiving the film package 2.

Figure 5 shows an example of a leak detection apparatus 20 for
testing leak tightness of a film package 2 containing a solid sticky product 11.
The leak detection apparatus 20 comprises a receptacle 4, a lid 6, a suction
port 8, suction system 18 and a force and/or pressure sensor 10 as described.
The lid 6 of the leak detection apparatus 20 is here in the open position, such
that the receptacle 4 is arranged for receiving the film package 2. In this
example, the suction system 18 includes a buffer vessel 26 that is connected
to the chamber 5 by a fluid channel 28 and a valve 30. The buffer vessel 26
can contain gas at a subatmospheric pressure when the valve 30 is closed.
Opening the valve 30 establishes fluid communication between the buffer
vessel 26 and the chamber 5, such that gas from inside the chamber 5 is
moved to the buffer vessel 26. The pressure reduction inside the chamber 5
causes gas in the film package 2 to expand and move between the film wall
and the product 11 to at least partially unstick the film wall from the product.
The ratio between the volume of the buffer vessel 26 and the volume of the
chamber 5 can be larger than 10:1, preferably larger than 100:1.

Herein, the invention is described with reference to specific
examples of embodiments of the invention. It will, however, be evident that
various modifications and changes may be made therein, without departing
from the essence of the invention. For the purpose of clarity and a concise
description features are described herein as part of the same or separate
embodiments, however, alternative embodiments having combinations of all
or some of the features described in these separate embodiments are also

envisaged.
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However, other modifications, variations, and alternatives are also
possible. The specifications, drawings and examples are, accordingly, to be
regarded in an illustrative sense rather than in a restrictive sense.

For the purpose of clarity and a concise description features are
described herein as part of the same or separate embodiments, however, it
will be appreciated that the scope of the invention may include embodiments
having combinations of all or some of the features described.

In the claims, any reference signs placed between parentheses shall
not be construed as limiting the claim. The word ‘comprising’ does not exclude
the presence of other features or steps than those listed in a claim.
Furthermore, the words ‘a’ and ‘an’ shall not be construed as limited to ‘only
one’, but instead are used to mean ‘at least one’, and do not exclude a plurality.
The mere fact that certain measures are recited in mutually different claims
does not indicate that a combination of these measures cannot be used to an

advantage.
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Claims

A method for testing leak tightness of a film package containing a

solid sticky product, wherein a film wall of the film package at least

partially sticks to the product, comprising:

providing a receptacle and a lid for closing the receptacle, wherein
the lid and receptacle enclose a chamber for holding the film
package, wherein the chamber is larger than an outer shape of
the film package;

placing the film package inside the chamber,

closing the chamber;

at least partially unsticking the film wall from the product by
reducing a gas pressure inside the chamber to a first pressure,
such that gas inside the film package is expanded and moved
between the film wall and the product; and

determining the leak tightness of the film package.

Method according to claim 1, wherein the product comprises fat

and/or oil.

Method according to claim 1 or 2, wherein the first pressure is

below atmospheric pressure, preferably lower than 100 mbara.

Method according to claim 1, 2 or 3, wherein the gas pressure
inside the chamber is reduced to a first pressure such that the

film package abuts against at least two walls of the chamber.

Method according to any of claims 1-4, wherein the step of
determining the leak tightness of the film package further

comprises determining a force and/or pressure that the film
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package applies to at least one of the at least two walls of the

chamber.

Method according to claim 5, wherein the leak tightness is
determined by measuring the force and/or pressure applied to at

least one wall of the chamber over time.

Method according to any of claims 1-6, wherein the method
further comprises providing a buffer vessel for containing gas at a
subatmospheric pressure and connectable to the chamber by a
fluid channel comprising a valve, and wherein the step of
reducing a gas pressure inside the chamber comprises opening the
valve for establishing fluid connection between the buffer vessel

and the chamber.

Method according to any of claims 1-7, wherein the gas pressure
inside the chamber is reduced to the first pressure in less than 1
second, preferably in less than 100 milliseconds, more preferably

in less than 10 milliseconds.

Method according to claim 7 or 8, as far as dependent on claim 7,
wherein the ratio between the volume of the buffer vessel and the
volume of the chamber is larger than 10:1, preferably larger than

100:1.

Method according to any of the preceding claims, wherein the film
package is a flexible film package.

Method according to any of the preceding claims, wherein the

product comprises cheese or meat, such as sausage.
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A leak detection apparatus for testing leak tightness of a film

package containing a solid sticky product, wherein a film wall of the film

package at least partially sticks to the product, comprising:

13.

14.

15.

16.

a receptacle for receiving the film package;

a lid for closing the receptacle, wherein the lid and receptacle
enclose a chamber for holding the film package;

wherein the chamber and the film package are relatively shaped
and/or sized such that at atmospheric pressure in the chamber the
chamber is larger than an outer shape of the film package;

a suction port for removing, from inside the chamber, gas
surrounding the package for at least partially unsticking the film
wall from the product; and

a leak tightness sensor for determining leak tightness of the

package.

Leak detection apparatus according to claim 12, wherein the

product comprises fat and/or oil.

Leak detection apparatus according to claim 12 or 13, wherein the
suction port is connected to a suction system configured for

reducing a gas pressure inside the chamber to a first pressure.

Leak detection apparatus according to claim 14, wherein the
apparatus is configured such that at the first pressure the film

package abuts against at least two walls of the chamber.

Leak detection apparatus according to claim 14 or 15, wherein the
first pressure is below atmospheric pressure, preferably lower

than 100 mbara.
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Leak detection apparatus according to any of claims 14, 15 or 16,
wherein the apparatus is configured for reducing the gas pressure
inside the chamber to the first pressure in less than 1 second,
preferably in less than 100 milliseconds, more preferably in less

than 10 milliseconds.

Leak detection apparatus according to any of claims 15-17, as far
as dependent on claim 14, wherein the leak tightness sensor
comprises a force and/or pressure sensor for determining a force
and/or pressure that the film package applies to at least one of the

at least two walls of the chamber.

Leak detection apparatus according to any of claims 14-18,

wherein the suction system includes a pump.

Leak detection apparatus according to any of claims 14-18,

wherein the suction system includes a vacuum source.

Leak detection apparatus according to any of claims 14-20,
wherein the suction system includes a buffer vessel for containing
gas at a subatmospheric pressure and connectable to the chamber
by a fluid channel comprising a valve, such that when the valve is
opened a fluid connection between the buffer vessel and the

chamber is established and gas inside the chamber is removed.

Leak detection apparatus according to claim 21, wherein the ratio
between the volume of the buffer vessel and the volume of the

chamber is larger than 10:1, preferably larger than 100:1.

Leak detection apparatus according to any of claims 12-22,

wherein the film package is a flexible film package.
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Leak detection apparatus according to any of claims 12-23,
wherein the chamber is configured for holding a film package

comprising a different shape for a different type of product.

A leak detection system for testing leak tightness of a film
package, comprising a leak detection apparatus according to any
of claims 12-24 and a film package containing a solid sticky
product, wherein a film wall of the film package at least partially
sticks to the product.
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