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FLEXIBLE PACKAGE FOR PACKING
FRESH PRODUCE MADE FROM A
BIODEGRADABLE FLEXIBLE FILM

FIELD OF THE INVENTION

[0001] The present invention relates, in general, to a
flexible package for packing of fresh produce. More par-
ticularly, the present invention relates to a biodegradable
flexible polymeric packaging film for manufacturing the
flexible package in conjunction with a modified atmospheric
packaging (MAP) for packing fresh produce such as fruits,
vegetables, flowers or the like food articles having moisture
content therein and a package made therefrom.

BACKGROUND OF THE INVENTION

[0002] Packaging and storage of fresh produce such as
fruits, vegetables, flowers and the like fresh food items/
articles which have higher moisture content, have been a
challenge for years. Commonly available Polymeric films
such as Polyethylene, Polypropylene, Polyesters or their
laminates are used in flexible packaging for the purpose of
providing functional requirements such as transparency,
strength, sealability. Such film also incorporates different
levels of barrier to Oxygen and moisture. Oxygen and
moisture barrier creates humidity leading to anaerobic con-
ditions inside the pack and presence of moisture leads to
accelerated spoilage of the fresh produce more so when
water droplets are formed due to condensation. The present
polymeric films are mostly used for processed foods, Indus-
trial Chemicals, Personal Products and a whole host of day
to day items packed in flexible packaging.

[0003] However in the case of packaging of fresh produce,
the product continues to respire until the consumption or
useful shelf life of the product. Such fresh products may
include fruits, vegetables, flowers and the like articles hav-
ing moisture content therein. Normally the product is con-
sidered unfit for consumption when it has lost lots of
moisture or if there is any change in color or change in form
from raw to over ripened fruit where the decay is caused due
to aging process. It is also noted that due to heat generated
during the respiration process in packaged fresh produce,
moisture is released due to transpiration. The amount of
moisture released is dependent on the product, the storage
temperature and the rate of respiration.

[0004] It has been noticed extensively, that when fresh
produce respires, it generates thermal energy due to which
the released humidity leads to increase in moisture, and
begins to accumulate in the form of water droplets inside the
closed package. This humid atmosphere initially wraps the
product surface and gradually induces the process of decay-
ing as more moisture builds up in the package. Further, as
the product respires inside the package beside the heat
generation, few gases may release from the fresh produce,
such as CO, (carbon dioxide). The released gases such as
CO, tend to react with the accumulated water droplets which
are present inside the package. The Water dissolves the
Carbon Dioxide in the package forming carbonic acid. The
carbonic acid eventually spoils the taste of the fresh produce
stored in the package. The existing packages made of films
as described above, has low Water Vapour Transmission
Rate (WVTR) and Oxygen Transmission Rate (OTR).
Therefore they are neither able to absorb the moisture/water
droplets released from the product nor they are able to allow
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exchange of humidity or gases from the package which are
being released during respiration of the product stored in the
package.

[0005] Although one common method for packaging the
food articles such as fruits, vegetables and flowers is being
used to extend the shelf life and to overcome the above
problem up to little extent is by providing means to allow
controlled respiration such as calibrated perforation to act as
modified atmosphere packaging (MAP). MAP allows
restricted exchange of oxygen, carbon dioxide and other
gases to reduce respiration of the fruits, vegetables and the
flowers contained therein. The reduced respiration results in
longer shelf life of the stored food articles. Also the reduced
respiration decreases ripening, retards spread of pathogens,
inhibit toughening and undesirable change in color, smell
and taste of the fruits, vegetables and the flowers.

[0006] MAP technology helps in achieving the controlled
breathing of the fresh produce to be stored in the polymeric
package. So far, the problem associated with dumping of
polymeric film material is also one of the important concerns
for development of environment friendly packaging film for
the packaging industry. As the commonly existing packages
are made from such film materials which are non-biode-
gradable, hence they remain as discarded for many years or
may be forever. Consequently, the dumping of such mate-
rials leads in environmental pollution.

[0007] Further, to meet the increasing demand of fresh
produce such as fruits, flowers and vegetables and the like
food articles by both consumers and retailers inside and
outside a country, fruits, vegetables and flowers suppliers
need to transport and deliver packed fresh produce that
remain fresh for a long time. As well as it is needed to
prevent the damage caused while transporting and exporting
them to various places. Many a times, these fresh produces
need to be preserved for up to a few days or weeks or even
longer. In addition to providing long shelf life of these fresh
produces, suppliers also need to ensure that the packed fresh
produce is safe from physical damage. Additionally the
packaging after use should not pollute the environment.
[0008] For example, products like flowers are currently
transported from farm to the market in cold chain or by Air.
Markets are distant from the farms, and sometimes the
flowers are generally grown overseas, due to which the
flowers are immediately immersed in water to avoid dehy-
dration, as the flowers tend to lose moisture. Loss in mois-
ture leads to decrease in weight of the flowers, and further
decreases the quality and shelf life. Also, when such mois-
ture losing flowers are kept in current packages for trans-
portation, the moisture as accumulated in the package may
lead one or more problems stated earlier. Hence, such a
process involves huge transportation and logistics costs,
along with costs incurred due to spoilage of the flowers or
the fresh produce.

[0009] Therefore, there exists a need for an improved
packaging solution for perishable food articles or fresh
produce which provides safe packaging, transportation and
storage of the fresh produce. Additionally, there is a need to
have a packaging solution which is eco-friendly and does
not lead to environment pollution.

OBIECTS OF THE PRESENT INVENTION

[0010] The main object of the present invention is to
overcome at least one of the above problems.
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[0011] One object of the present invention is to provide a
flexible package made from a biodegradable flexible poly-
meric packaging film in conjunction with modified atmo-
spheric packaging (MAP) so as to facilitate humidity
exchange and controlled exchange of the oxygen, carbon
dioxide and other gases as required for fresh produce stored
in the package to enhance the shelf life thereof.

[0012] Another object of the present invention is to pro-
vide a biodegradable flexible polymeric packaging film for
packing fresh produce.

SUMMARY OF THE PRESENT INVENTION

[0013] The present invention relates to a flexible package
made from a biodegradable polymeric flexible film. The
flexible package includes a pair of opposite panels. The
flexible package further includes at least one pair of side
gussets configured to attach the pair of panels to form a
receptacle having at least three closed sides, the receptacle
having at least one open end for receiving a fresh produce.
The flexible package also includes a plurality of apertures
provided on at least one of the panels and/or the side gussets.
The apertures are configured to provide a modified atmo-
sphere packaging (MAP) for the fresh produce packed
within the flexible package, wherein the biodegradable poly-
meric flexible film in conjunction with the modified atmo-
sphere packaging (MAP) facilitates humidity exchange and
controlled exchange of gases associated with the fresh
produce.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

[0014] For a thorough understanding of the present inven-
tion, reference is made to the following detailed description
in connection with the above-mentioned drawings. Although
the present invention is described with reference to exem-
plary embodiments, the present invention is not intended to
be limited to the specific forms set forth herein. It is
understood that various omissions and substitutions of
equivalents are contemplated as circumstances may suggest
or render expedient, but these are intended to cover the
application or implementation without departing from the
spirit or scope of the present invention. Further, it will
nevertheless be understood that no limitation in the scope of
the invention is thereby intended, such alterations and fur-
ther modifications in the figures and such further applica-
tions of the principles of the invention as illustrated herein
being contemplated as would normally occur to one skilled
in the art to which the invention relates. Also, it is to be
understood that the phraseology and terminology used
herein is for the purpose of description and should not be
regarded as limiting. Further, reference herein to “one
embodiment” or “an embodiment” means that a particular
feature, characteristic, or function described in connection
with the embodiment is included in at least one embodiment
of the invention. Furthermore, the appearances of such
phrase at various places herein are not necessarily all refer-
ring to the same embodiment. The terms “a” and “an” herein
do not denote a limitation of quantity, but rather denote the
presence of at least one of the referenced item.

[0015] Accordingly, the present invention provides a flex-
ible package made from a biodegradable flexible polymeric
packaging film for packing fresh produce according to an
embodiment of the present invention. In an embodiment, the
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fresh produce includes fruits, vegetables, flowers, or the like
products. The said film exhibit controlled humidity and
oxygen transmission suitable for fresh produce. The said
film allows escape of humidity from the package through the
polymeric structure of the film which otherwise would have
accumulated as water droplets on inner surface of the closed
package and on the surface of the fresh produce in the
package.

[0016] In various exemplary embodiments, the film may
comprises various kind of partly or fully laminated struc-
tures, single layer substrate, including but not limited to,
multi-layer paper laminate, polymeric laminate, single or
multilayer polymeric films etc. A layer of metallization may
also be provided wherever desired.

[0017] The film is made from a combination of biodegrad-
able polymers in a combination of one or more materials,
including but not limited to, Polyhydroxyalkanoates
(PHAs), Poly-3-hydroxybutyrate (PHB), Polyhydroxyvaler-
ate (PHV), Polyhydroxyhexanoate (PHH), Cellulose
Acetate, Nitrocellulose, Poly Lactic Acid, Polybutylene Suc-
cinate (PBS), Polycaprolactone (PCL), Polyanhydrides etc.
The film has a Water Vapor transmission rate (WVTR)
between 50-300 gms/24hr/m* at 38° C. and 90% relative
humidity (RH) and Oxygen transmission rate (OTR)
between 1000-4000 CC/24hr/m> at 23° C. The material as
described above may be converted to film using extrusion
processes such as Blown, Cast or Calendered suitably ori-
ented depending on thickness required, barrier and other
mechanical properties required.

[0018] The flexible package made from the said biode-
gradable polymeric flexible film comprises a pair of opposite
panels, such as a first panel and a second panel configured
to define a receptacle having at least one open end for
receiving the fresh produce. In an exemplary embodiment,
the package may be formed by using one or more webs to
form the receptacle. In an alternative embodiment of the
present invention, the package may be formed by using a
single web which is folded and ends across the width of the
web are sealed and another sealing is done perpendicular to
the sealed width leaving the other end open to form the
receptacle. In this case, the single web itself forms the first
and the second panel and optionally may also form side
gusset. The web(s) may be sealed to form the package, by
way of heat sealing, ultrasonic sealing, laser sealing, adhe-
sive sealing, etc., or a combination thereof. It may be
contemplated that any type of flexible packages made from
biodegradable polymeric flexible film, such as packages
having two side gussets, three side gussets, four side gussets,
reclosable press to close zipper packages, slider zipper
packages, etc., may be considered within the scope of the
present invention.

[0019] According to the present invention the said pack-
ages are designed to be used in combination with modified
atmosphere packaging and controlled and monitored tem-
perature during supply chain to achieve the best shelf life
extension of the product. The flexible package may include
a plurality of apertures or laser perforation provided on at
least one of the panels. The apertures are configured to
provide a modified atmosphere packaging (MAP) for the
fresh produce packed within the flexible package. The
aperture formation or laser perforation may be done on the
film in accordance with the respiration rate of the product to
be packed to ensure the availability of balance of desirable
controlled exchange of oxygen, carbon dioxide, nitrogen and
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other gases to the product. The respiration rate can be
measured with the help of respiration meter so as to under-
stand the rate of respiration of a specific fresh produce.
Accordingly, the perforations or apertures may be calculated
and provided on the film. In an exemplary embodiment of
the present invention, the apertures are provided on either of
the first and the second panel, or on both. In an alternative
embodiment, the apertures may be provided on any of the
side gussets of the package for the sake of simplicity in
manufacturing the package. It may be contemplated that the
apertures may be provided on a combination of the side
gussets and/or the panels of the package. In an exemplary
embodiment of the present invention, the number, shape and
size of the apertures may be predetermined based on the
respiration rate of the product to be packed and considering
the compensation for the permeability properties of the film
used to manufacture the package. More specifically, the
number and the size of the apertures may be selected based
on the estimated requirement of exchange of oxygen and
other gases as per the respiration characteristics of the
product.

[0020] For example, the number and size of the apertures
for a package made for packing of mango and a package
made for packing of cauliflower may be different. In various
exemplary embodiments, the apertures may be made by
using Laser beam or mechanical perforation or die punching
etc. In an embodiment, the package may include the aper-
tures at predefined positions.

[0021] Inanexemplary embodiment, the package includes
at least one open end, to facilitate receiving of the fresh
produce within the receptacle of the package. Further, the
open end may be sealed by using suitable sealing methods
to retain the fresh produce within the package. In an exem-
plary embodiment, the sealed portion may be tearable by a
‘V’ notch or a slit to take out the produce from the package.
[0022] The film of the package in conjunction with MAP
allows the humidity exchange from the package. The said
film in conjunction with the MAP ensures that the atmo-
sphere inside the package remains suitable for the enhanced
shelf life of the fresh produce. In other words, the said film
and the MAP ensures that when a fresh produce packed in
the package respires, the heat and humidity releasing from
the fresh produce during respiration leading to moisture, and
must escape out from the package through the polymeric
structure of the said film and the apertures provided for the
MAP provide controlled exchange of gases for controlled
respiration of fresh produce and keep the inner atmosphere
suitable for the packed fresh produce. Consequently, the
produce does not decay in package due to the moisture
accumulation, heat generation or release of gases during
respiration process of the fresh produce. The properties of
the film offering very high Water Vapour Transmission Rate
(WVTR) help in reducing excess moisture inside the pack-
age and helps keep the product totally dry inside the pack-
age. The polymeric structure of the film and MAP provides
Oxygen transmission values inside the package to ensure
that the required Oxygen may be available for the product.
As well as the gases exhaled during the respiration such as
Carbon Dioxide may be released through the film and the
MAP ensuring that the product packed in the package is in
aerobic condition but respiring in controlled manner for
enhanced life.

[0023] The package made from the said biodegradable
film may be used for small volume fresh produce or indi-
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vidual produce according to an embodiment of the present
invention. Such packages may be made according to neces-
sity and requirement of the user or as per the requirement of
the Modern Retail chain. Also, packages for storing large
quantity may be made to pack fresh produce and used for
transporting the fresh produce from farms to the markets.
The said packages may be used in consumer packages for
small volume fresh produce used in Modern Retail stores as
packaged fresh produce bags and also as large liner bags
used for transporting the fresh produce from Farm to the
markets.

[0024] The biodegradable flexible polymer film of present
invention may be formed in transparent form according to an
embodiment of the present invention. The package made
from transparent film allows the user to see the contents
visually inside the package.

[0025] In an exemplary embodiment, the package may be
provided with one or more handles either on panel or on
gusset or in combination thereof.

[0026] The apertures described in present invention may
be formed on the web before the package formation. It may
also be contemplated that forming the package first and then
forming the apertures on at least one side of the package is
also considered to be within the scope of the present
invention.

[0027] The main advantage of the present invention is to
provide a biodegradable flexible polymeric packaging film.
The package made from the said film offers a sustainable
packaging solution to the consumer using biodegradable
polymers in combination with high moisture release which
further may be combined with modified atmosphere pack-
aging (MAP) to ensure that the fresh produce is aerobic and
the required amount of Oxygen is maintained in the package.
[0028] The package of the present invention facilitates
packaging of fresh produce based on their specific breathing
requirements, thereby resulting in an increased shelf life of
the produce. The fresh produce remains fresh for a longer
time in the package. As stated earlier in the background,
when using the present flexible packages, the fresh produce,
such as flowers do not loose moisture, thus maintaining
weight and quality of the flowers. Thus, the flowers can be
transported by sea that is much cheaper but takes longer
transportation time, as compared to Air transportation, and
also does not need to be rehydrated on receipt at the
receiving market compared to the packaging solutions avail-
able today. This allows significant savings from Air to sea
freight, and also freshness of the flowers is maintained for a
longer time saving the product from degradation.

[0029] The foregoing description of specific embodiments
of the present invention has been presented for the purposes
of illustration and description only. They are not intended to
be exhaustive or to limit the present invention to the precise
forms disclosed and obviously many modifications and
variations are possible in light of the above teaching. The
embodiments were chosen and described in order to best
explain the principles of the present invention and its
practical application, to thereby enable others skilled in the
art to best utilize the present invention and various embodi-
ments with various modifications as are suited to the par-
ticular use contemplated. It is understood that various omis-
sion and substitutions of equivalents are contemplated as
circumstance may suggest or render expedient, but such are
intended to cover the application or implementation without
departing from the spirit or scope of the present invention.
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I Claim:

1. A flexible package made from a biodegradable poly-
meric flexible film, the flexible package comprising:

a pair of opposite panels;

a receptacle with at least two closed sides defined between
the opposite panels, the receptacle having at least one
open end for receiving a fresh produce; and

a plurality of apertures provided on at least one of the
panels, the apertures are configured to provide a modi-
fied atmosphere packaging (MAP) for the fresh pro-
duce packed within the flexible package, wherein the
biodegradable polymeric flexible film in conjunction
with the modified atmosphere packaging (MAP) facili-
tates humidity exchange and controlled exchange of
gases associated with the fresh produce.

2. The flexible package of claim 1, wherein the biode-
gradable polymeric flexible film is made from a combination
of biodegradable polymers.

3. The flexible package of claim 1, wherein the biode-
gradable polymeric flexible film is one of a transparent film,
semi-transparent film, opaque film, or a combination
thereof.

4. The flexible package of claim 2, wherein the biode-
gradable polymeric flexible film includes at least one of a
partly or fully laminated structure, single layer substrate,
multi-layer polymer—paper laminate, polymeric laminate,
single or multilayer polymeric films or a combination
thereof.

5. The flexible package of claim 2, wherein the biode-
gradable polymer is at least one of Polyhydroxyalkanoates
(PHAs), Poly-3-hydroxybutyrate (PHB), Polyhydroxyvaler-
ate (PHV), Polyhydroxyhexanoate (PHH), Cellulose
Acetate, Nitrocellulose, Poly Lactic Acid, Polybutylene Suc-
cinate (PBS), Polycaprolactone (PCL), Polyanhydrides, or a
combination thereof.
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6. The flexible package of claim 2, wherein the biode-
gradable polymeric flexible film is made from the biode-
gradable polymer through extrusion.

7. The flexible package of claim 1 includes a gusset.

8. The flexible package of claim 1, wherein the apertures
are formed using at least one of a laser beam, mechanical
perforation technique, die punching or a combination
thereof.

9. The flexible package of claim 1, wherein formation of
the apertures is in accordance with respiration rate of the
fresh produce meant to be packed in the flexible package.

10. The flexible package of claim 9, wherein the forma-
tion of the apertures includes predetermined number, size,
shape, and position of the apertures on the flexible package.

11. The flexible package of claim 1, wherein the open end
is sealed to retain the fresh produce within the flexible
package.

12. The flexible package of claim 1, wherein the biode-
gradable polymeric flexible film offers a Water Vapour
Transmission Rate (WVTR) in the range of 50-300 gms/
24hrs./m”.

13. The flexible package of claim 1, wherein the biode-

gradable polymeric flexible film offers an Oxygen Trans-
mizssion Rate (OTR) in the range of 1000-4000 CC/24hrs./
m®.
14. The flexible package of claim 1, wherein the apertures
providing the modified atmosphere packaging (MAP) are
configured for exchange of gases between an inner atmo-
sphere and an outer atmosphere of the flexible package for
controlled respiration of the fresh produce packed in the
flexible package.

15. The flexible package of claim 1, wherein one or more
handles are provided on at least one of the panels, the side
gussets, or a combination thereof.

16. The flexible package of claim 1, wherein the fresh
produce includes at least one of fruits, vegetables, flowers.
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