Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2268443 C 2005/06/28

(11)(21) 2 268 443

12y BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 1997/09/18

(87) Date publication PCT/PCT Publication Date: 1998/04/23
(45) Date de délivrance/lssue Date: 2005/06/28

(85) Entree phase nationale/National Entry: 1999/04/12

(86) N° demande PCT/PCT Application No.: SE 1997/001574
(87) N° publication PCT/PCT Publication No.: 1998/016431
(30) Priorité/Priority: 1996/10/16 (9603782-5) SE

(51) Cl.Int.%/Int.CI.° B65B 55/06

(72) Inventeur/Inventor:
LAGERSTEDT, JAN, S

(73) Proprietaire/Owner:
TETRA LAVAL HOLDINGS & FINANCE S.A., CH

(74) Agent: MARKS & CLERK

(54) Titre : PROCEDE SERVANT A STERILISER DES RECIPIENTS A BASE DE FIBRES
54) Title: A METHOD OF STERILIZING CONTAINERS BASED ON FIBER

(57) Abregé/Abstract:

When autoclaving a fibre-based container the cycle time of the sterilizing process can be reduced by the heat transfer medium
used for heating and/or the cooling, respectively, of the container being exchanged at a critical temperature for the container.

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~




CA

PCT

g

(51) International Patent Classification © :
B65B 55/06

Al

(21) International Application Number: PCT/SE97/01574

(22) International Filing Date: 18 September 1997 (18.09.97)

(30) Priority Data:

9603782-5 SE

16 October 1996 (16.10.96)

(71) Applicant (for all designated States excep! US): TETRA
LAVAL HOLDINGS & FINANCE S.A. [CH/CH]}; Avenue

Général-Guisan 70, CH-1009 Pully (CH).

(72) Inventor; and
(75) Inventor/Applicant (for US only): LAGERSTEDT, Jan

[SE/SE]; Fyrspannsgatan 16, S-216 21 Malmé (SE).

(74) Agents: PETRI, Stellan et al.; Strdom & Gulliksson AB, P.O.
Box 4188, S-203 13 Maimo (SE).

(54) Title: A METHOD OF STERILIZING CONTAINERS BASED ON FIBER

(§7) Abstract

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(11) International Publication Number:

(43) International Publication Date:

02268443 1999-04-12

WO 98/16431

23 April 1998 (23.04.98)

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, |
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, |
PL, PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT, |
UA, UG, US, UZ, VN, ARIPO patent (GH, KE, LS, MW,
SD, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ,
MD, RU, TJ, TM), European patent (AT, BE, CH, DE, DK,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE,
SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of

amendments.
In English translation (filed in Swedish).

When autoclaving a fibre—based container the cycle time of the sterilizing process can be reduced by the heat transfer medium used
for heating and/or the cooling, respectively, of the container being exchanged at a critical temperature for the container.
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A METHOD OF STERILIZING CONTAINERS BASED ON: FIBER

The present 1nvention relates to a method of steril-
izing fibre-based containers. More specifically, the inven-
tion relates to a method in connection with autoclaving a
fibre-based container, the cycle time of the sterilizing
process being reduced.

A heat treatment for killing and/or inactivation of
microorganisms can be accomplished by means of moist as
well as dry heat. In the food industry the heat treatment
in moist heat 1is preferred since the biological killing and
inactivating mechanisms are much more effective at a high
water content than at a low water content, i.e. dry heat.
Besides, the heat transfer in the equipment used for the
heat treatment 1s much more effective with moist heat.

In a package material having a base layer of paper or
board this layer must be made relatively thick in order to
give the container a necessary dimensional rigidity.
However, containers made of these laminates based on paper
or board have the drawback of rapidly loosing their mechan-
ical strength properties when they are subjected to liguid
or moisture, which results in that the container becomes
flabby and cumbersome. Thus, such known containers made of
a packaging laminate with a liquid absorbing fibre layer
cannot be subjected to a heat treatment with moist heat
without the desired mechanical rigidity of the packaging
laminate and thus the dimensional stability of the con-
tainer being impaired or lost.

In order to avoid these problems packaging laminates
have been developed which are adapted to withstand drastic
conditions in the form of moisture and/or heat. Such a
known alternative package material has for example a

strengthening base layer of plastic and a filler intermixed

with the plastic. This material has proved to be less

moisture sensitive than the previously used materials based
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on paper and board. Contalners manufactured from these
laminates are very suitable for preservation by means of
refrigeration as well as heat. When a preservation by means
of refrigeration is used these containers with a solid
and/or liquid filling material can be chilled by means of
water cooling.

However, paper and board are cheap package materials,
and containers have thus been developed which comprise a
laminate with a base layver of one of these materials.
Containers manufactured from such a material of laminate
type in the form of a sheet or a web can be heat treated 1in
a humid atmosphere at high temperatures.

These laminates can by means of folding be used for
the manufacture of dimensional stable impermeable packaging
containers which are very suitable to be used at most
extreme conditions in a humid environment including heat
treatment with moist heat at an overpressure. Such harsh
environments comprise autoclaving at temperatures and
periods which are accepted for foods. This means that the
laminate is also highly suitable to be used for the manu-
facture of a container which is intended to be filled with
a product under aseptic conditions. In this connection the
product is sterilized and filled under almost sterile con-
ditions in a likewise sterilized container which after
filling is sealed in such a way that the filled product
during storage is not reinfected by microorganisms berore
it is consumed.

guch a heat treatment of the containers is achieved
with a heat transfer medium containing water. Generally, a
heat treatment with moist heat is utilized at overpressures
in autoclaves which are filled with water or steam. In this
connection an autoclaving cycle can be divided into a rise
time, a holding time, and a cooling time. The rise time 1s
the time from the beginning of the heating and untill the

desired temperature has been reached. At an overpressure of
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0.5 bar the steam has a temperature of about 110 °C, and at
an overpressure of 1.1 bar the temperature becomes about
121 °C. After the holding time, which is the time required
to achieve a sterilization at the desired constant temper-
ature, the pressure in the autoclave is lowered to a normal
atmospheric pressure, and during the cooling time the tem-
perature is lowered by means of cooling the autoclave.

Since autoclaving is a sterilization method which
uses an overpressure this method is mostly performed as a
batch procedure and not continuously. It is thus of inter-
est to be able to reduce the cycle time when autoclaving.

However, it has become apparent that when the above-
mentioned‘containers are too extensively heat treated they
are subjected to environments whexreby the good sealing
properties of the containers against moisture and liquid
partly are lost. Due to the soaking paper or board layers
it is in this way a risk that the package material looses
its mechanical Strength properties and that the container
becomes flabby and cumbersome. It is thus important that
this type of containers is exposed to such environments to
the smallest extent possible.

In order to solve the problems mentioned above, a
method for sterilizing a fiber-based container filled with a
food product comprising (a) filling a fiber-based container
with a food product, (b) placing the filled container in an
interior of an autoclave, (c¢) supplylng steam to the
interior of the autoclave under pressure to maintain the
interior of the autoclave at an overpressure of between
about 0.5 and 1.1 bar, while maintaining the interior of the
autoclave at a sterilization temperature for the food
product for a predetermined period of time, (d) cooling the
interior of the autoclave by supplying a gas having a |
temperature less than the sterilization temperature in step
(c), but greater than 70°C., thereby causing a reduction in

the pressure in the autoclave, and (e) cooling the filled
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container 1n the autoclave by discontinuing the supply of
the gas and by supplying a cooling liguid to the interior of
the autoclave.

A further aspect of the i1nvention provides a method of
sterilizing a fiber based container comprising (a)
providing a fiber-based container having a critical

temperature for obtaining desired sealing properties, (b)

filling the fiber-based container with a food product, (c)
placing the filled container i1n an interior of an autoclave,
(d) supplying steam to the interior of the autoclave to
increase the temperature i1n the autoclave to a predetermined
temperature above the critical temperature, (e) maintaining
the interior of the autoclave at the predetermined
temperature for a predetermined period of time, (f)
supplylng a gas to the interior of the autoclave, the gas
having a temperature less than the predetermined temperature
to cool the interior of the autoclave, (g) after cooling the
interior of the autoclave to the critical temperature,
discontinuing the supplying of gas, and beginning the supply
of a cooling liquid to the interior of the autoclave, and

(h) removing the container from the autoclave.

above. However, it has been shown in connection with auto-
claving that such containers with for example a soaking
layer of paper or board very well tolerate heating up to

a critical temperature as well as cooling with water in

liquid phase as a heat transfer medium.

Different types of material require different process
times and/or different times for heating/killing/cooling.

Above all, the critical temperature depends on the thick-
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ness of the base layer and of the fibre content in its
composition, but the other components of the packaging
laminate are also of importance. Thus, the critical
temperature varies between about 70 °C and about 95 °C,
preferably between about 80 °C and about 85 °C. With a
folded container manufactured from a material of the
laminate type in the form of a sheet or a web, which
material comprises a base layer, an outer coating and an
inner coating, the critical temperature can be as high as
about 90 °C.

The sterilization of filled containers by means of
autoclaving is carried out 1n a cyclic course. Such a cycle
comprises the above mentioned phases following each other:
rise time, holding time, and cooling time. The heat trans-
fer medium can according to the invention be exchanged
during the rise time and/or during the holding time. Since
for example cooling with air is considerably slower than
cooling with water a combined cooling procedure for con-
tainers which are based on fibre and which can be auto-
claved, in which procedure the air 1is replaced with water-
cooling, results 1in that a shorter cooling time is
achieved. In the corresponding way a heating with steam
is faster than to spray with water, which is a usual pre-
heating method 1in connection with heat treating processes.
Thus, such exchanges of the heat transfer medium improve
the efficiency of the sterilizing cycle, and this in turn
results in an improved process economy.

In this connection a heat transfer medium means an
agent which transfers heat energy from or to the contailner.
Suitable heat transfer media comprise for example water (in
liquid phase), steam, and air. During the cooling of a
container after the sterilization by means of for example
autoclaving the heat transfer medium is according to the
invention exchanged at the critical temperature, preferably

from air to water. The cooling below the critical temper-
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ature can also be accomplished by means of spraying with
cool water, 1f necessary with an accompanying cooling with
CO, or N, in order to rapidly achieve a sufficiently low
temperature. With this 1n view it is also possible to end
the cooling phase with dry blowing. In the same way the
heat transfer medium can be exchanged at the critical tem-
perature during the heating of a container before auto-
claving.

In summary, package materials exist which are exposed
to environments requiring good sealing properties of the
container against moisture and liquid. Above a certain
critical temperature these materials can not completely
withstand the negative effect of the water on the mech-
anical properties of the package material. Consequently,
the containers are exposed to these non-favourable
conditions as briefly as possible while maintaining the
sterilization effect required. This is according to the
invention achieved by the heat transfer medium used for
heating and/or cooling of the container, respectively,
being exchanged during the heating and/or cooling of the
container at a critical temperature for the container when
1t is sterilized by means of heat treatment, preferably
autoclaving. Preferably, the sterilization is performed in
an autoclave, the temperature of which i1s allowed to rise
to the autoclaving temperature suitable for the applica-
tion, which temperature is maintained during a sufficient
holding time. Then the container is cooled with a medium
not containing water, which medium preferably is air, down
to the critical temperature, at which temperature the
medium 1s exchanged for water.

Calculations from experiments in practice have shown
that the process time can be reduced considerably by means
of this cycle of steam-air-water. In dependence of the type

of container the cooling time can for example be shortened
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with about 10 minutes from earlier duration times of about
30-50 min.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A method for sterilizing a fiber-based container
filled with a food product comprising:

(a) filling a fiber-based container with a food product;

(b) placing the filled container in an interior of an
autoclave;

(c) supplying steam to the interior of the autoclave
under pressure to maintain the interior of the autoclave at
an overpressure of between about 0.5 and 1.1 bar, while
maintaining the interior of the autoclave at a
sterilization temperature for the food product for a
predetermined period of time;

(d) cooling the interior of the autoclave by supplying a
gas having a temperature less than the sterilization
temperature in step (c), but greater than 70°C., thereby
causing a reduction in the pressure in the autoclave; and

(e) cooling the filled container 1n the autoclave by
discontinuing the supply of the gas and by supplying a

cooling liquid to the interior of the autoclave.

2. The method according to claim 1, wherein the cooling

gas 1is air.

3. The method according to claim 1, wherein the cooling

liguid 1s water.

4. The method according to any one of claims 1 to 3,
wherein the sterilization temperature 1s between about

110°C. and about 121°C.
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5. A method of sterilizing a fiber based container
comprising:

(a) providing a fiber-based container having a critical
temperature for obtaining desired sealing properties;

(b) filling the fiber-based container with a food
product;

(c) placing the filled container in an interior of an
autoclave;

(d) supplyling steam to the interior of the autoclave to
increase the temperature in the‘autoclave to a
predetermined temperature above the critical temperature;

(e) maintaining the interior of the autoclave at the
predetermined temperature for a predetermined period of
time;

(f) supplying a gas to the interior of the autoclave, the
gas having a temperature less than the predetermined
temperature to cool the interior of the autoclave;

gh—

(g) after cooling the interior of the autoclave to the

critical temperature, discontinuing the supplying of gas,
and beginning the supply of a cooling ligquid to the
- 1nterior of the autoclave; and

(h) removing the container from the autoclave.

6. The method according to claim 5, wherein the critical

temperature is between about 70°C. and about 95°C.
7. The method according to claim 5, wherein the
predetermined temperature is about 110°C. at an

overpressure of 0.5 bar i1n the autoclave.

8. The method according to claim 5, wherein the

predetermined temperature is about 121°C. at an

overpressure of 1.1 bar i1in the autoclave.
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> The method according to claim 5, wherein the
predetermined temperature and the predetermined time are

sufficient to effect sterilization of the food product 1n

the container.
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