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adjustable  mechanical 'pecking' head  which punches in the necessary
holes, e.g. typically three The present invention relates to a material
hav-  holes of [err] per pack. Changing their diameter ing a passage
therethrough. (The passage may be   or number provides easy adjustment for
product completely closable.) Such material has a wide   5   type, variety
type, weight and expected down- variety of applications. For illustration,
the invention  stream conditions before consumption etc - always will be
described with reference to one such ap-  provided the basic knowledge is
available. How- plication, namely packaging of edible produce, in  ever, by
itself, this has been found to give inad- particular to maintain it in a
preservative atmo-  equate variation with temperature. sphere, bearing in
mind that the requirements can   10  An alternative approach to this
problem has vary with temperature.                            been to
devise selectively permeable materials All harvested vegetables, flowers
and fruits   which can be used as panels in gas-impermeable continue to
respire, absorbing oxygen and emitting  wrapping materials for fresh fruit,
vegetables or carbon dioxide. A number of parallel biological   flowers.
These panels can be of a microporous paths are involved leading to loss of
weight (al-  is  material having greater [err] permeability than [err]
though loss of water is usually the main cause of  permeability, and it has
been proposed to use that weight loss), some heat production, loss or
change  area of material as will transmit oxygen at the same of flavour,
change of texture, and discolouration of  rate as the packaged contents
will consume it. outer surfaces or cut surfaces or in the body of the
However, this presupposes a certain temperature of product. The growth and
excretions of micro-or-  20  storage, as oxygen consumption of produce in-
ganisms present at harvesting can produce other   creases much more sharply
with temperature than changes. Virtually all these changes are deleterious
does the oxygen transmissibility of the material. At to the acceptability
of the product to the consumer.  accidentally high temperatures, therefore,
the oxy- Respiration increases with increasing tempera-  gen within such a
wrapping will be consumed ture. The main method of increasing storage life
is  25  much faster than it can be replenished, leading to therefore to
hold the product at lowered tempera-  anaerobic conditions and their
drawbacks as al- tures, often a little above [err]. However some   ready
described. products (e.g. runner beans, cucumbers, green        It is known
that high carbon dioxide concentra- peppers, tomatoes, bananas) cannot be
stored be-  tions inhibit micro-organisms so that it could be low 5-11 * C.
Respiration rates show a wide range,  30  advantageous to maintain such
levels for packaged broccoli being nearly 102 times as fast as onions or
fruit and vegetables which tolerate such concentra- potatoes. Values also
vary with variety within a  tions. given species, cropping and harvesting
methods        Regarding water vapour, the optimum require- used, year of
crop and degree of ripeness.        ment seems to be a relative humidity of
just under It might be thought that the respiration rate (in  35  100%, but
with no liquid water present, both from particular the carbon dioxide
production rate) could  appearance of the pack and for the discourage- be
sharply reduced by lowering the concentration  ment of fungal growths. of
oxygen. However below 2-3% (depending on          It would therefore be
desirable to devise a product) anaerobic processes begin, due to both
material having a passage therethrough, which pas- the product and its
accompanying micro-organ-  40  sage changes in size with temperature at a
higher isms. These, usually, produce rapid and unaccep-  rate than the
thermal coefficient of expansion of the table tainting of flavour. Alcohol
production by  material, over at least a certain temperature range, yeasts
often predominates while aldehydes are of-  e.g. increasing as temperature
rises from [err] or ten the main cause of unacceptability.            [err]
to [err]. If a product is wrapped in a sealed imperme-  45  Devised for the
purpose of dressing wounds able packaging system then even a modest re-
having a wide range of rates of moisture exudation, spirer such as tomatoes
soon lowers the oxygen    EP-A-0122085 discloses an apertured laminated
concentration to anaerobic conditions. Ripening of  film for a medical
dressing, in which the layers of tomatoes is completely inhibited and does
not re-  the laminate have different swellabilities in water, sume when the
package is opened and many of  50  such that the apertures increase in size
on contact the fruits develop rots or suffer fungal attack. (An  with
water. The apertures may be in the form of atmosphere of 6% oxygen retards
ripening, which   non-straight slits. however recommences on opening to
air, with no       According to the present invention, a flexible adverse
effects on eating quality.) To overcome   material is asymmetrically
laminated from at least this rot problem, it is known to pass such a sealed
55  two layers having different coefficients of thermal impermeable pack
(preferably after a short period  expansion, the material having a
non-straight slit, at of storage and temperature reduction, to allow the
least one and preferably at least two layers (prefer- oxygen concentration
to drop rapidly), under an   ably adjacent) being of plastics. At least one
layer 2    



3                 EP 0 577 662 B1                    4 may be a metal foil
adhered to a plastics layer or  plastics or polymers, which themselves may
be may be a layer of metal deposited directly         loaded with metal
powder. The materials are pref- thereonto, by any suitable metallisation
method.   erably inert (especially, dimensionally inert) to Note that the
two layers contribute synergistically  moisture, in particular do not swell
when humid or to the variation of aperture size with temperature.   5
wet, and may indeed be hydrophobic. Two-layer The asymmetry is such that
the material tends to   laminates are preferred, especially where one layer
curl as its temperature moves away from a so-      is polyester and/or the
other is polyolefin (usually called lie-flat point. The lie-flat point
preferably is  polyethylene). Alternatively, polyamide, cellulosic within
the range [err] to [err], more preferably      or polyethylene
terephthalate film can be paired within the range [err] to [err]. The
lie-flat point is  10  with low density polyolefin (e.g. polyethylene)
film, often (but not always) the temperature of the layers  which may be
metallised, or with ethyl vinyl acetate at the time they were laminated.
The asymmetry     film. It will be self-evident that the laminate must be
can thus reside in the identities of the layers or in  asymmetrical; thus a
symmetrically laminated ma- their respective thicknesses or in both. As to
thic-  terial of layers of polymers A, B, C, B, A where the knesses, it is
preferred that the layers (preferably  15  A thicknesses were equal to each
other and the B all, but most or some will do, especially if it is the
thicknesses were equal to each other would be two outside ones) of a
material have thicknesses in  thermally inert. The thermal coefficients of
expan- proportion to the inverse cube root of their respec-  sion of the
materials should be very different. tive Young's moduli, to within a
reasonable approxi-   The invention will now be described by way of mation.
20  example with reference to the accompanying draw- In one aspect, the
slit has the form of two or  ings, in which Figure 1 shows in cross section
and more slots radiating from a junction, at least one  Figure 2 in plan a
material according to the inven- pair of adjacent slots preferably forming
an angle  tion, having a temperature dependent variable- of at most 90 (and
more preferably at least two    shape hole. Figure 3 shows in plan a
material pairs of adjacent slots form an angle of at most  25  according to
the invention with different apertures. [err]). The junction may be an
aperture of sensible   Figure 4 shows in cross-section one of the ap- size.
Some or all of the slit may be produced by   ertures of Figure 3, taken on
a plane through the laser.
vertex of that aperture (the V-shaped one). The aperture may be constant or
adjustable         Consider Figures 1 and 2. The system uses a ranging from
one hole (which would typically be   30  two layer film, of two polymers
with fairly widely from 0.05 to [err] for most retail packs and
different temperature coefficients of expansion, for products), to many
holes of few microns diameter.  example polyethylene and polyester. Each
film is The gas permeability of the apertured laminate  made separately by
blowing or calendaring and should increase at least threefold from [err] to
annealing for flatness, and then the films are stuck [err]. This would make
it especially suitable to be   35  together by a thin layer of flexible
elastomeric used in a package (e.g. comprising all or part of  adhesive
such as neoprene while held flat at a the wrapping) for respiring edible
produce.        temperature [err] (e.g. [err]) being the lowest storage A
packaging film has to fulfil many demands,    temperature required for the
product. An alternative e.g. of strength, toughness, often clarity,
sealability,  adhesive is a thin layer of an aqueous emulsion of
printability, ability of the inner surface to disguise   40   a modified
acrylic adhesive such as 3M  (trade or spread water droplets, and finally
price. To    mark) 3565. Solvent-based adhesives can be used achieve this
while offering a controlled and specific  for strength. Another successful
two-layer film pair- series of permeabilities with a prescribed tempera-
ing is 12-micron biaxially oriented polyethylene ture variation is to steer
between Scylla and Cha-  terephthalate film stuck to 36-micron low-density
rybdis while gazing on Medusa. Therefore in in-  45  polyethylene film
plasma-treated on one face to stances where a material according to the
invention  improve adhesion with a 12 micron (wet) (= 6-8 cannot be used as
the packaging film itself, there is  micron when dry) layer of 3M 3565
adhesive, the merit in the concept of a small area of material   whole
consolidated by a rubber roller. In general, according to the invention in
a package or other   as remarked previously, it is preferred that the lie-
container made otherwise from  a conventional  50  flat temperature should
be somewhere in the range commercial packaging film. The small area needs
[err] [err], usually [err]  to [err]. Sample films no transparency etc,
only a suitable permeability  made at [err] and [err] respectively all and
strength.                                      curled up to form a roll
(polyethylene outwards) of The invention may be realised for packaging
under 1cm diameter when subjected to a [err] edible produce and other uses
(exemplified later)  55  temperature rise. In this film a "pecked hole" is
by films or membranes of plastics, polymers or     made of a suitable size
(e.g. [err]) for [err]. Radiat- other materials, and/or of stouter sheets
such as of  ing at equal angles apart from the hole are four metal foil or
sheet and/or of semi-rigid sheets of  (possibly 6 or 8) cuts each 3mm long
in the film. 3    



5                 EP 0 577 662 B1                        6 As the
temperature rises from [err] to [err] the differen-  where minimum gas
permeability is wanted. This tial expansion of the two film components
causes   temperature is called the lie-flat temperature. For the radial
segments between the cuts to curl, as in  (for example) tropical whole
fruit such as bananas a bimetallic strip, and increases the area of the
and mangoes, this would be 10-15 C, with the gas total void (i.e. both the
hole itself and opening of   5   flow increasing up to say [err] but not
opening in the radial cuts). As an alternative to a pecked hole,  reverse
(see later) below [err]. For vegetables, the a material of high inherent
permeability could be  respective temperatures would be [err] and used; for
example, a 25 micron film of ethylene-   20 C; accidental freezing is
unlikely, and a re- vinyl acetate transmits 12 litres of oxygen per [err]
verse-opening preventer can sometimes be dis- per day per atmosphere
overpressure at [err] at  10  pensed with. 0% relative humidity.
Turning to Figure 3, a selection of alternative From the foregoing, it will
be seen that there  shapes of hole is illustrated, such as V, H, S and C.
are two possiblities of incorporating such holes.  They all have in common
that they are not straight First is to use the bicomponent film for the
whole  and therefore, when the material curls, open dis- pack. (Already
multicomponent packaging film is  is  proportionately, as is desired, but
to different ex- commonplace. The outer layer often, for example,   tents
as  geometrically  determined  by  the provides good gloss and
printability, the inner layer  height/width ratio of the H, the vertex
angle of V, provides easy sealing and the ability to spread and  etc. This
gives a choice of hole size/temperature disguise condensed water. A cheap
polymer as the   profiles, from which the most suitable for a particu-
central component can provide the strength and   20  lar application may be
selected. The holes may be handling properties, while the barrier
properties are  mechanically cut by a press knife mounted in a the sum of
the performance of the individual lay-  punch or may be formed by laser
(e.g. excimer ers.) An alternative is to use an existing standard  laser
ablation), by which it is less likely than with barrier pack with a (say)
[err] opening covered by  mechanical cutting that the hole will have ragged
a stuck or ultrasonically welded piece or patch of  25  cuts that would
tangle and interfere with each other bicomponent film containing the
temperature-de-    when supposed to open. In practice, mechanical pendent
hole. The hole could be pecked at this     cutting is adequate except for
oblique cuts, de- stage (rather than earlier), e.g. mechanically or by
scribed later. Some parts of the hole may be cut laser cutters. The patches
could be dispensed from  out more extensively, e.g. the crossbar of the H,
if a tear-off roll. This would use less of the specialist  30  the hole is
required to remain of at least a certain polymer and would lend itself to
further elaboration,  size whatever the temperature. With laser cutting,
e.g. a cage to protect the curl of the radial seg-  the hole at the
lie-flat temperature can have effec- ments or a protective layer peeled off
before use.  tively zero size. Any residual gas transmission Pre-pecked
stick-on patches are illustrated later. A  which may be required for a
particular application useful step would be to combine the patch with the
35  at the lie-flat temperature in a material where the package label
(showing the normal information      passages are then of zero size may be
achieved if such as contents, weight, 'sell by' date, bar code  the
material itself has an appropriate inherent per- and price) to ensure that
the correct grade of patch  meability. is applied on a pack. For its own
protection and       Figure 4 shows in cross-section the V hole of
efficacy, the curl is preferably inwards into the   40   Figure 3. It will
be seen that the cut is oblique at pack.
the vertex of the V. (Oblique cuts are most easily In laminar flow through
capillaries, the mass   made by laser). Consider a temperature excursion
flow rate is proportional to the gas density divided  below the set point
of the laminate, which tends by the viscosity (which changes by about 10%
then to curl in the direction of the arrow. The over the temperature range
5-20 C). However the   45  oblique cut prevents it from opening. Another
way mass flow rate is also proportional to the fourth  of preventing the
hole from opening during down- power of the radius of the flow path. Using
differen-  ward temperature excursions is to provide a back- tial
co-efficients of expansion of 1 x [err] (e.g.  ing flap (which may be
selective as between 02 nylon/polyethylene), it should  be possible to
and [err] or other gases) shown in chain-dotted achieve the desirable
fourfold increase of gas flow   so  lines on Figure 4. Possible materials
for the back- over the 15 C temperature range.                   ing flap
include a fine polymeric net, a mesh, an Bilayers can alternatively be made
using a      open-structured non-woven polymeric fibre fabric multiple
extruder. With appropriate choice of ma-  or an open weave woven polymeric
fibre fabric. It terials and fabrication conditions, such a material  may
be seamed to the material along one edge as can surprisingly be induced to
lie flat at some   55  shown in Figure 4 or along any fraction(s) or all of
convenient temperature other than the temperature  its perimeter. Sometimes
it will be desirable to of fabrication. Normally however the bilayer would
prevent biological contamination through the ma- be assembled and cut,
flat, at the temperature     terial. In such a case, the backing flap would
be 4    



7                  EP 0 577 662 B1                   8 seamed all round and
could be of a microporous       (needed sometimes to deactivate enzymes
slightly sheet or laminate with pore size < [err], for exam-    active even
at [err]); for those, even at[err] a ple.
low [err] atmosphere is desirable for very long term Figures 5 and 6 show
two versions of a pre-      storage and thus, for those, the oblique cut or
pecked stick-on patch for applying to a [err] hole   5   backing flap or
other expedient should be used to in a product package.
prevent the holes from opening below the set point. In Figure 5, a bilayer
material according to the  It would be conceivable for some applications to
invention consists of 36 micron polyethylene 1       use oblique cuts or
backing flaps to allow a hole to stuck via an acrylic adhesive 2 (8 microns
thick     open during downward temperature excursions and when dry) to a 12
micron polyethylene tereph-   10  not upwards excursions. thalate layer 3.
A passage, H-shaped in plan, was       It will be readily appreciated that,
with no or previously formed at 4 by a press knife. The ma-     minimal
modification, these materials can be used terial is mounted via a layer 5
of pressure-sensitive  for medical dressings (e.g. for burns), ventilation
adhesive on a peel-off strip of paper 6. The layer 5  control other than
for foodstuffs, (if metal-filled) is applied in such a way as to avoid the
passage 4   15  temperature-dependent radiation absorbers or re- and
therefore not to impede its opening. As the     flectors, dosage release
(e.g. of deodorant), vari- temperature rises, the material will tend to
curl as  able vapour barriers (e.g. vapour transmission con- shown, into
the peel-off paper, and thus the edges  trol in shoes and clothes), thermal
valves such as round the hole tend to be protected by the peel-off  for
appropriately permeable boil-in-bag or micro- paper 6. In use, a vegetable
package or the like,  20   wavable sachets, and as the female fabric of a
two- completely wrapped but for a 1cm2 hole, is placed   fabric
temperature-dependent attachment system. with the hole under the bilayer
material. The paper  Another possibility is that on temperature change, 6
is removed and the material applied (in the       the opening holes can
reveal a backing colour or direction of the arrows) about the hole,
sticking via  message appropriate to the temperature (e.g. the exposed
adhesive 5. A bar code 7 and/or other   25  "Frost", on a roadside sign
exploiting negative information is printed (before or afterwards), and
temperature excursions from a [err]lie-flat tem- the package is ready for
sale or for distribution in  perature and with prevention of opening as
tem- the catering trade.                                  perature rises
above [err]. The Figures 1 to 4 In Figure 6, the same reference numerals
are     version may be used as a temperature-dependent used for the same
parts as in Figure 5, and the   30  friction material. mode of use is also
the same. However, the poly-        Other lie-flat temperatures (i.e. slits
lying flat, ethylene 1 of Figure 6 is not printed, but on its    apertures
at their minimum opening) may be useful upper side is applied a layer of
adhesive 8, in the  in various applications, e.g. [err]. A very high lie-
same pattern (avoiding the passage 4) as the adhe-  flat temperature, e.g.
[err] or [err], could be used sive 5. The adhesive 8 is used to receive a
con-   35  for perforated incident-sunshine-activated sunblinds tinuous
microporous film 9, itself printed with the  or tropical shading, the slits
opening only on down- bar code 7.
ward temperature excursions and inhibited on up- The microporous film 9 has
a two-fold function.  ward temperature excursions. It inhibits the passage
4 in the bilayer material from opening upwards (as drawn) in the event of
term-   40   Claims pbrature excursions below the lie-flat temperature, and
it reduces possible ingress of dirt and micro-   1. A flexible material
asymmetrically laminated organisms into the package. The pore density and
from at least two layers, the material having a pore size of the film 9
would be selected by the        non-straight slit, and one layer being of
plas- designer according to the diffusivity and the small-  45  tics,
characterised in that the two layers have est likely contaminating organism
appropriate to       different coefficients of thermal expansion. the
produce being packaged. In certain applications, it will not matter if the
2. A  flexible material according to Claim  1, holes enlarge below the
lie-flat (set point) tempera-   wherein at least two layers are of
plastics. ture, in which case neither expedient (oblique cuts,  so backing
flaps or films) need be used. That is, on    3. A flexible material
according to Claim  2, cooling to around -2 C, many respiring products
wherein at least two adjacent layers are of meet trouble because they
freeze and irreparably        plastics. damage their cell walls (- mushy
when thawed). The enlarging of apertures as temperature falls is  55  4. A
flexible material according to any preceding but a minor irritant to an
already spoilt product. On   claim, wherein the slit has the form of two or
the other hand, many other respiring products can       more slots
radiating from a junction. be put into deep-freeze storage without
blanching 5    
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could be of a microporous     (needed sometimes to deactivate enzymes
slightly sheet or laminate with pore size [err], for exam-  active even at
[err]); for those, even at [err] a ple.
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above [err]. The Figures 1 to 4 In Figure 6, the same reference numerals
are    version may be used as a temperature-dependent used for the same
parts as in Figure 5, and the   30  friction material. mode of use is also
the same. However, the poly-       Other lie-flat temperatures (i.e. slits
lying flat, ethylene 1 of Figure 6 is not printed, but on its  apertures at
their minimum opening) may be useful upper side is applied a layer of
adhesive 8, in the  in various applications, e.g. -5.C. A very high lie-
same pattern (avoiding the passage 4) as the adhe-  flat temperature, e.g.
[err] or [err], could be used sive 5. The adhesive 8 is used to receive a
con-  35  for perforated incident-sunshine-activated sunblinds tinuous
microporous film 9, itself printed with the  or tropical shading, the slits
opening only on down- bar code 7.
ward temperature excursions and inhibited on up- The microporous film 9 has
a two-fold function.  ward temperature excursions. It inhibits the passage
4 in the bilayer material from opening upwards (as drawn) in the event of
tem-   40   Claims perature excursions below the lie-flat temperature, and
it reduces possible ingress of dirt and micro-  1. A flexible material
asymmetrically laminated organisms into the package. The pore density and
from at least two layers, the material having a pore size of the film 9
would be selected by the       non-straight slit, and one layer being of
plas- designer according to the diffusivity and the small-  45  tics,
characterised in that the two layers have est likely contaminating organism
appropriate to      different coefficients of thermal expansion. the
produce being packaged. In certain applications, it will not matter if the
2. A flexible material according to Claim  1, holes enlarge below the
lie-flat (set point) tempera-  wherein at least two layers are of plastics.
ture, in which case neither expedient (oblique cuts,  50 backing flaps or
films) need be used. That is, on  3. A flexible material according to Claim
2, cooling to around [err], many respiring products        wherein at least
two adjacent layers are of meet trouble because they freeze and irreparably
plastics. damage their cell walls (- mushy when thawed). The enlarging of
apertures as temperature falls is  55  4. A flexible material according to
any preceding but a minor irritant to an already spoilt product. On  claim,
wherein the slit has the form of two or the other hand, many other
respiring products can      more slots radiating from a junction. be put
into deep-freeze storage without blanching 5 *   C   L   M   S   *   



9                 EP 0 577 662 B1                        10 5. A flexible
material according to Claim  4,      19. A container comprising a material
according to wherein the junction is an aperture.               any
preceding claim. 6. A flexible material according to Claim 4 or 5,  20. A
container according to Claim 19, when con- wherein the angle between at
least one pair of   5  taining edible produce. adjacent slots is at most
[err]. 21. A flexible material according to any of Claims 7. A flexible
material according to any preceding      1 to 18, in the form of a medical
dressing, claim, whose gas permeability increases at         ventilation
controller, radiation absorber or re- least threefold from [err] to [err].
10      flector, dosage release controller, variable vap- our barrier,
thermal valve, thermal flow restric- 8.  A flexible material according to
any preceding      tor, temperature-dependent display or a female claim of
which the temperature at which it        fabric of a two-fabric attachment
system. tends to lie flat is in the range [err]  to [err]. 15  22. A
boil-in-bag or microwavable container corn- 9. A flexible material
according to any preceding      prising a flexible material according to
any of claim, wherein some or all of the slit is formed   Claims 1 to 18.
by laser. Patentanspruche 10. A flexible material according to any
preceding   20 claim, wherein the layers are dimensionally     1.
Asymmetrisch aus zumindest zwei Lagen lami- inert to moisture.
niertes, flexibles Material, wobei das Material einen ungeraden Schlitz hat
und eine Lage aus 11. A flexible material according to Claim  10,
Kunststoff besteht, wherein at least one of the layers is hydropho-  25
dadurch gekennzeichnet, daB bic.
die zweil Lagen unterschiedliche WArmeaus- dehnungskoeffizienten aufweisen.
12. A flexible material according to any preceding claim, wherein a first
of the plastics is of any of  2. Flexibles Material nach Anspruch 1, bei
dam polyester, polyamide, cellulose, or polyethyl-  30  zumindest zwei
Lagen aus Kunststoff sind. ene terephthalate. 3. Flexibles Material nach
Anspruch 2, bei dam 13. A flexible material according to any preceding
zumindest zwei aneinander angrenzende La- claim, wherein a second of the
plastics is of      gen aus Kunststoff sind. polyolefin, which may be
metallised, or ethyl  35 vinyl acetate.                                  4.
Flexibles Material nach einem vorhergehenden Anspruch, bei dem der Schlitz
die Form zweier 14. A flexible material according to any preceding     oder
mehrerer sich strahlenfbrmig von einer claim, with means to inhibit passage
through       Kreuzung ausbreitender Spalte hat. the slit when the
temperature deviates in one   40 sense from a reference temperature.
5. Flexibles Material nach Anspruch 4, bei dem die Kreuzung aine 5ffnung
ist. 15 A flexible material according to Claim  14, wherein said means
comprises a backing flap.    8. Flexibles Material nach Anspruch 4 oder 5,
bei 45      dem der Winkel zwischen dem zumindest ei- 18. A flexible
material according to Claim  14,        nen Paar angrenzender Spalte
h6chstens 90 wherein said means consists in that the slit is    betrAgt.
obliquely cut. 7. Flexibles Material nach einem vorhergehenden 17. A
flexible material according to any preceding   50  Anspruch, dessen
GaspermeabilitlIt sich von claim, wherein the thicknesses of at least some
5 [err] bis 20 * C zumindest verdreifacht. of the layers have thicknesses
in at least ap- proximate proportion to the inverse cube root   8.
Flexibles Material nach einem vorhergehenden of their respective Young's
moduli.                Anspruch, dessen Temperatur, bei der es dazu 55
neigt, flach zu liegen, im Bereich von 0 C bis 18. A flexible material
according to any preceding     [err] liegt. claim, wherein at least one
layer is a metal foil adhered or deposited onto a plastics layer. 6
I IlIIIIIj H1 IlIJI il  IIlII    



11                EP 0 77 662 B1                     12 9. Flexibles
Material nach einem vorhergehenden        zeige odor eines weiblichen
Stoffes eines Anspruch, bei dom ein Teil oder der gesamts
Zweistoffbefestigungssystems. Schlitz durch einen Laser gebildet ist. 22.
Kochbeutel- oder mikrowellengeeigneter Be- 10. Flexibles Material nach
einem vorhorgehenden   5   halter umfassend ein flexibles Material nach
Anspruch, bei dom die Lagen dimensionsstabil       einem der AnsprUche 1
bis 18. gegenaber Feuchtigkeit sind. Revendlcations 11. Flexibles Material
nach Anspruch 10, bei dem zumindest eine der Lagen hydrophob ist.    10  1.
Materiau flexible stratifie de fagon asymetrique & partir d'au moins deux
couches, le materiau 12. Flexibles Material nach einem vorhergehenden
comportant une fente qui n'est pas droite, et Anspruch, bei dem sin erster
der Kunststoffe        une couche etant composde de matibre plasti-
Polyester, Polyamid, Zellulose, oder Polyeth-      que, caracterise on ce
quo los deux couches ylenterephthalat ist.                      15      ont
des coefficients de dilatation thermique differents. 13. Flexibles Material
nach einem vorhergehenden Anspruch, bei dem ein zweiter der Kunststoffe
2. Matdriau flexible selon la revendication 1, dans ein Polyolefin, das
metallisiert sein kann, oder   lequel au moins deux couches sont en matiere
Ethylvinylacetat ist.                      20      plastique. 14. Flexibles
Material nach einem vorhergehenden   3. Materiau flexible selon la
revendication 2, dans Anspruch, mit Mittein zum Verhindem eines
loquel au moins deux couches adjacentes sont Durchgangs durch den Schlitz,
wenn die Tern-       a matiore plastique. peratur von einer
Bezugstemperatur in einer  25 Richtung abweicht.
4. Materiau flexible selon l'une quelconque des revendications precedentes,
dans loquel la fen- 15. Flexibles Material nach Anspruch 14, bei dem
te a la forms de deux ou plusieurs encoches die Mittel eine
Versteifungsklappe aufweisen.      rayonnant a partir d'une jonction. 30
16. Flexibles Material nach Anspruch 14, bei dem   5. Materiau flexible
selon la revendication 4, dans die Mittel darin bestehen, daB der Schlitz
lequel la jonction est une ouverture. schrag geschnitten ist. 6. Mat6riau
flexible selon la revendication 4 ou 5, 17. Flexibles Material nach einem
vorhergehenden   35  dans lequel l'angle entre au moins une paire Anspruch,
bei dom die Dicken wenigstens eini-      d'encoches adjacentes est d'au
plus 90. ger der Lagen in zumindest ungeffhrem Ver- haltnis zu der inversen
Kubikwurzel ihrer jewei-  7. Materiau flexible selon l'une quelconque des
ligen Elastizitaitsmodule stehen.                  revendications
pr6cedentes, dont la permeabi- 40      lit6 aux gaz augmente d'au moins
trois fois 18. Flexibles Material nach einem vorhergehenden       entre 5 -
C et 20 *C. Anspruch, bei dem zumindest eine Lage eine auf einer
Kunststofflage abgeschiedene oder     8. Materiau flexible selon l'une
quelconque des haftende Metallfolie ist.
revendications prec6dentes, dont la temperatu- 45      re a laquelle il
tend & reposer a plat so trouve 19. Behalter mit einem Material gemaB einem
vor-       comprise dans la plage de 0 *C a 20- C. hergehenden Anspruch. 9.
Materiau flexible selon l'une quelconque des 20. Behillter nach Anspruch
19, sofern er ein Le-      revendications pr6cedentes, dans lequel certai-
bensmittelerzeugnis enthalt.               50     nes ou toutes les fentes
sont formees par laser. 21. Flexibles Material nach einem der AnsprUche 1
bis 18 in der Form einer medizinischen Zube-    10. Mat6riau flexible selon
l'une quelconque des reitung, eines  Beltftungsregulators, eines
revendications precedentes, dans lequel les Strahlenabsorbers oder
-reflektors, eines Do-  55  couches sont dimentionnellement inertes vis-h-
sierungsfroisetzers, einer variierbaren Dampf-     vis de l'humidite.
sperre, eines Thermoventils, eines WarmeflutB- begrenzers, einer
temperaturabhangigen An- I I!III1j  111111 l1 111l11 i I1I    13
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11. Matdriau flexible solon la revendication 10,      tion dependant de la
temperature ou d'un tissu dans loquel au moins une des couches est
femelle d'un systbme de fixation a deux tissus. hydrophobe. 22. Sac de
cuisson ou recipient pour four A micro- 12. Materiau flexible solon I'une
quelconque des   5   ondes comportant un materiau flexible solon L-;d
revendications pr6cedentos, dans loquel une        l'une quelconque des
revendications 1 a 18. premiere des matibres plastiques est l'un quel-
conque des materiaux polyester, polyamide, cellulose ou poly(terephtalate
d'ethylbne). 10 13. Materiau flexible solon l'une quelconque des
revendications prdcedentes, dans lequel une deuxibme des matieres plastique
est en polyo- l6fine, celle-ci pouvant Otre metallisoe, ou en acetate
d'ethyle et de vinyle.             15 14. Materiau flexible salon l'une
quelconque des revendications precedentes, avec des moyens pour inhiber le
passage & travers la fente lors- quo la temperature s'dcarte dans un sens
20 K-'    d'une temperature de r6f6rence. 15. Materiau flexible solon la
revendication 14, dans lequel lesdits moyens component un vo- let de
doublage.                           25 18. Mat6riau flexible selon la
revendication 14, dans loquel lesdits moyens consistent en co quo la fente
est coup6e on oblique. 30 17. Materiau flexible solon l'une quelconque des
revendications precedentes, dans lequel les epaisseurs d'au moins certaines
des couches ont des epaisseurs qui sont au moins approxi- mativement
proportionnelles & l'inverse de la  35 racine cubique de leurs modules de
Young respectifs. 18. Materiau flexible solon l'une quelconque des
revendications prdcedentes, dans lequel au   40 moins une couche est une
feuille m6tallique adherant a une couche de matibre plastique ou deposee
sur celle-ci. 19. Rdcipient comprenant un materiau selon l'une   45
quelconque des revendications precedentes. 20. Recipient salon la
revendication 19, celui-ci contenant un produit comestible. 50 21. Mat6riau
flexible solon l'une quelconque des revendications 1 a 18, sous la forme
d'un pansement m6dical, d'un contr8leur de ventila- tion, d'un absorbeur ou
d'un reflecteur de rayonnement, d'un contr8leur dedistribution   55 dosee,
d'une barriere de vapeur variable, d'une vanne thermique, d'un dispositif
de restriction de flux thermique, d'un dispositif de visualisa- 8
111 II IN~    


