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(54) PACKING CONTAINER AND PACKING METHOD

(57) A packaging container which comprises an
item packaging bag made of a packaging material hav-
ing at least one of high moisture permeability and high
air permeability for packaging a solid or powder, an inner
packaging bag made of a packaging material having at
least one of low moisture permeability and low air per-
meability for containing the item packaging bag, a des-

iccant or oxygen absorber disposed between the item
packaging bag and inner packaging bag and an outer
packaging container for containing the inner packaging
bag as well as a method of packaging which uses the
above container.
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Description

TECHNICAL FIELD

[0001] The present invention relates to packaging of
a substance which is liable to change in properties or to
deteriorate in quality, such as caking or discoloration,
under the influence of moisture, oxygen and/or microor-
ganisms.

BACKGROUND ART

[0002] In cases where amino acids as raw materials
for the production of medicine, or antibiotics or nucleic
acid-related substances are stored in containers or
shipped as products, those substances are generally
packed in bags made of plastics and then packed in out-
er packaging containers. Thus, they are handled in a
doubly packaged condition. In this case, the plastics
containers serve as innerpackagingmaterials, and solid
containers such as paper drums or metal drums serve
as outer packaging materials. Generally, the inside of
the paper drums is laminated with aluminum foil in many
instances for preventing moisture absorption, and poly-
vinylidene chloride films, aluminum foil and plastic films
having a silica (SiOx) deposited layer are known as ma-
terials capable of shutting off both moisture and oxygen.
[0003] Packaging materials made of plastic films hav-
ing a metallized or silica (SiOx) deposited layer have
been used commercially. For instance, Japanese Pub-
lished Unexamined Patent Application No 100043/99
describes a form of moisture-proof packaging of a mas-
sive substance in which an inner packaging material a
paperboard drum having a metal-free constitution is
used as an outer packaging material and inner packag-
ing material is a film having a silica (SiOx) deposited sil-
icon oxide layer. Generally, a polyethylene film or the
like is used for item packaging, a film having a silica (Si-
Ox) deposited silicon oxide layer or the like is used for
inner packaging, and a paper drum is used for outer
packaging.
[0004] In cases where a substance which is liable to
change in properties or deteriorate in quality, such as
caking or discoloration, under the influence of moisture,
oxygen and/or microorganisms, is packaged in an ordi-
nary form of packaging, the substance change in prop-
erties or deteriorate, for example, the substance cakes
as a result of growth of microorganisms or is discolored
by the action of oxygen.

DISCLOSURE OF INVENTION

[0005] An object of the present invention to solve the
above problems in prior art and provide a packaging
container which can inhibits the growth of microorgan-
isms in the contents and prevents changes in properties
or deterioration in quality, such as caking or discolora-
tion, as well as a method packaging using the packaging

container.
[0006] Another object of the present invention is to
provide a method of maintaining the equilibrium RH (rel-
ative humidity) in the packaging container at a level not
higher than 60% during storage as well as a method of
reducing the oxygen concentration in the packaging
container to not more than 0.1%.
[0007] A further object of the present invention is to
provide a storing method which comprises the use of
the above packaging container and the use of the above
method of packaging using the packaging container.
[0008] The term "storage" or "storing" as used herein
means that a substance which is liable to change in
properties or deteriorate in quality, such as caking and/
or discoloration, under the influence of moisture, oxygen
and/or microorganisms (hereinafter such substance is
referred to as "object" for short) is packaged after pro-
duction and is in a hermetically closed condition until
opening. Thus, "storage" also includes such a step as
transportation after shipment of the product.
[0009] The present invention relates to the following
(1) to (23).

(1) A packaging container which comprises an item
packaging bag made of a packaging material hav-
ing at least one of high moisture permeability and
high air permeability (high permeability packaging
material) for packaging a solid or powder, an inner
packaging bag made of a packaging material hav-
ing at least one of low moisture permeability and
low air permeability (low permeability packaging
material) for containing the item packaging bag, a
desiccant or an oxygen absorber disposed between
the item packaging bag and inner packaging bag,
and an outer packaging container for containing the
inner packaging bag.
(2) A packaging container according to the above
(1), wherein the high moisture permeability is rep-
resented by a moisture transmission rate of not less
than 100 g/m2·day and the high air permeability is
represented by an oxygen transmission rate of not
less than 10,000 cc/m2·24 hrs·atm.
(3) A packaging container according to the above
(1), wherein the low moisture permeability is repre-
sented by a moisture transmission rate of not more
than 3 g/m2·day and the low air permeability is rep-
resented by an oxygen transmission rate of not
more than 3 cc/m2·24 hrs·atm.
(4) A packaging container according to the above
(1), wherein the moisture transmission rate of the
item packaging bag is not less than 100 g/m2·day
and the moisture transmission rate of the inner
packaging bag is not more than 3 g/m2·day.
(5) A packaging container according to the above
(1), wherein the oxygen transmission rate of the
item packaging bag is not less than 10,000 cc/m2·24
hrs·atm and the oxygen transmission rate of the in-
ner packaging bag is not more than 3 cc/m2·24
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hrs·atm.
(6) A packaging container according to the above
(1), wherein the moisture transmission rate of the
item packaging bag is not less than 100 g/m2·day
and the oxygen transmission rate thereof is not less
than 10,000 cc/m2·24 hrs·atm and the moisture
transmission rate of the inner packaging bag is not
more than 3 g/ m2·day and the oxygen transmission
rate thereof is not more than 3 cc/m2·24 hrs·atm.
(7) A packaging container according to the above
(1), wherein the outer packaging container is a con-
tainer selected from the group consisting of paper
drums, plastic drums, corrugated fibreboard boxes
and metal cans, or a paper or plastic bag.
(8) A packaging container according to the above
(1), wherein the solid or powder is a substance
which is liable to change in properties and/or dete-
riorate in quality under the influence of moisture, ox-
ygen and/or microorganisms.
(9) A packaging container according to the above
(1), wherein the solid or powder is a substance
which is liable to change in properties and/or dete-
riorate in quality under the influence of at least one
microorganism selected from the group consisting
of filamentous fungi, bacteria and yeasts.
(10) A packaging container according to the above
(1), wherein the solid or powder is a substance
which is liable to change in properties and/or dete-
riorate in quality under the influence of at least one
microorganism belonging to a genus selected from
the group consisting of Aspergillus, Cladosporium,
Penicillium, Escherichia, Bacillus, Candida and
Saccharomyces.
(11) A packaging container according to the above
(1), wherein the solid or powder is a substance se-
lected from the group consisting of foods, food ad-
ditives, medicinal compounds or drugs, material for
medicinal compounds or drugs, materials for cos-
metics, amino acids, antibiotics and nucleic acid-re-
lated substances.
(12) A method of storing a solid or powder which
comprises packaging and storing the solid or pow-
der in the packaging container according to any of
the above (1) to (11).
(13) A method of packaging a solid or powder which
comprises packaging the solid or powder in an item
packaging bag made of a packaging material hav-
ing at least one of high moisture permeability and
high air permeability, then packaging the item pack-
aging bag in an inner packaging bag made of a
packaging material having at least one of low mois-
ture permeability and low air permeability together
with insertion of a desiccant or an oxygen absorber
between the item packaging bag and inner packag-
ing bag, closing the inner packaging bag, and pack-
aging the inner packaging bag in an outer packag-
ing container.
(14) A method of packaging according to the above

(13), wherein the high moisture permeability is rep-
resented by a moisture transmission rate of not less
than 100 g/m2·day and the high air permeability is
represented by an oxygen transmission rate of not
less than 10,000 cc/m2·24 hrs·atm.
(15) A method of packaging according to the above
(13), wherein the low moisture permeability is rep-
resented by a moisture transmission rate of not
more than 3 g/m2·day and the low air permeability
is represented by an oxygen transmission rate of
not more than 3 cc/m2·24 hrs·atm.
(16) A method of packaging according to the above
(13), wherein the moisture transmission rate of the
item packaging bag is not less than 100 g/m2·day
and the moisture transmission rate of the inner
packaging bag is not more than 3 g/m2·day.
(17) A method of packaging according to the above
(13), wherein the oxygen transmission rate of the
item packaging bag is not less than 10,000 cc/m2·24
hrs·atm and the oxygen transmission rate of the in-
ner packaging bag is not more than 3 cc/m2·24
hrs·atm.
(18) A packaging container according to the above
(13), wherein the moisture transmission rate of the
item packaging bag is not less than 100 g/m2·day
and the oxygen transmission rate thereof is not less
than 10,000 cc/m2·24 hrs·atm and the moisture
transmission rate of the inner packaging bag is not
more than 3 g/ m2·day and the oxygen transmission
rate thereof is not more than 3 cc/m2·24 hrs·atm.
(19) A method of packaging according to the above
(13), wherein the outer packaging container is a
container selected from the group consisting of pa-
per drums, plastic drums, corrugated fibreboard
boxes and metal cans or a paper or plastic bag.
(20) A method of packaging according to the above
(13), wherein the solid or powder is a substance
which is liable to change in properties and/or dete-
riorate in quality under the influence of moisture, ox-
ygen and/or microorganisms.
(21) A method of packaging according to the above
(13), wherein the solid or powder is a substance
which is liable to change in properties and/or dete-
riorate in quality under the influence of at least one
microorganism selected from the group consisting
of filamentous fungi, bacteria and yeasts.
(22) A method of packaging according to the above
(13), wherein the solid or powder is a substance
which is liable to change in properties and/or dete-
riorate in quality under the influence of at least one
microorganism belonging to a genus selected from
the group consisting of Aspergillus, Cladosporium,
Penicillium, Escherichia, Bacillus, Candida and
Saccharomyces.
(23) A method of packaging according to the above
(13), wherein the solid or powder is a substance se-
lected from the group consisting of foods, food ad-
ditives, medicinal compounds or drugs, material for
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medicinal compounds or drugs, materials for cos-
metics, amino acids, antibiotics and nucleic acid-re-
lated substances.

[0010] In the following, typical embodiments of the in-
vention are described.
[0011] As is well known in the art, filamentous fungi
can grow in a lower water activity range as compared
with bacteria and yeast, however, cannot grow at a wa-
ter activity of not more than 0.64. At a water activity of
0.65, only special filamentous fungi such as Aspergillus
glaucus, called an osmophilic filamentous fungus, can
grow. The relation between the water activity and the
equilibrium relative humidity (hereinafter referred to as
"equilibrium RH") in the packed product is approximate-
ly equal to the equation "water activity x 100 = equilibri-
um RH in packed product". Therefore, it is possible to
inhibit the growth of microorganisms by employing a
packaging form in which the equilibrium RH in the
packed product can be maintained at about 60% or be-
low. When the equilibrium RH in packages is above
60%, microorganisms may possibly grow during storage
of certain contents, and the contents may change in
properties or deteriorate in quality, such as caking.
[0012] As the microorganisms capable of causing
changes in properties or deterioration in quality of the
object, there may be mentioned microorganisms be-
longing to a genus selected from the genera Aspergillus,
Cladosporium, Penicillium, Escherichia, Bacillus, Can-
dida and Saccharomyces.
[0013] In view of the above, for preventing the object
from changes in properties or deterioration in quality, it
is necessary to maintain the equilibrium RH in the pack-
age at 60% or below.
[0014] In cases where it is possible that the object is
influenced by oxidation during storage, it is desirable
that the oxygen concentration in the package during
storage is not higher than 0.1%.
[0015] The method of packaging according to the
present invention is described in the following.
[0016] Firstly, the object to be stored is put in an item
packaging bag, and the bag is sealed. For the item pack-
aging bag, a packaging material having at least one of
high moisture permeability and high air permeability
(hereinafter referred to as "high permeability packaging
material) is used. Then, the item packaging bag contain-
ing the object is placed in an inner packaging bag. For
the inner packaging bag a packaging material having at
least one of low moisture permeability and low air per-
meability (hereinafter referred to as "low permeability
packaging material) is used. Thereafter, a desiccant or
an oxygen absorber is inserted between the item pack-
aging bag and inner packaging bag. Thus, the inner
packaging bag contains the desiccant or oxygen ab-
sorber between the inner packaging bag and the item
packaging bag. Finally, the inner packaging bag is
sealed and placed in an outer packaging container.
[0017] By inserting the desiccant, the present inven-

tion makes it possible to maintain the equilibrium RH in
the package at 60% or below during storage and thereby
prevent the object from undergoing changes in quality
during storage.
[0018] By inserting an oxygen absorber in lieu of the
desiccant, the present invention makes it possible to
maintain the oxygen concentration at 0.1% or below and
thereby prevent the object from changes in quality dur-
ing storage.
[0019] Upon examination of the equilibrium RH in item
packages containing a solid or powder as prepared ac-
cording to the prior art modes of packaging, equilibrium
RH values widely range from 10% or below to 90% or
above. The present inventors found that this phenome-
non depends also on the physical properties of the ob-
ject. They also found that a higher equilibrium RH in
packages allows microorganisms to grow more rapidly
or causes changes in properties or deterioration in qual-
ity of the object, such as caking or discoloration, in many
instances. There are also cases where oxidation by ox-
ygen causes discoloration of the object.
[0020] When packaging is made using an oxygen ab-
sorber in lieu of a desiccant in the ordinary form of pack-
aging, the oxygen concentration in the package is 16%.
Such oxygen concentration can be reduced to 0.1% or
below by employing the packaging container or packag-
ing method of the present invention. If the oxygen con-
centration in package can be reduced to 0.1% or below,
it will become possible to prevent the object from chang-
es in properties or deterioration in quality.
[0021] The relative humidity (RH) in the package can
be measured by inserting a hygrometer into the pack-
age. The oxygen concentration in the package can be
measured by inserting an oxygen concentration meter
into the package.
[0022] In the following, the packaging container and
packaging method of the present invention are de-
scribed in more detail.

(a) Item packaging

[0023] The item packaging material is packaging to
wrap the object, and may be made of any of those ma-
terials having at least one of high moisture permeability
and high air permeability. For example, microporous
sheets, microporous films or perforated films made of
plastics may be used. There may be mentioned, micro-
porous polypropylene sheets, microporous polyethyl-
ene films and perforated plastics films. In cases where
the item packaging material is highly permeable to mois-
ture, the moisture transmission rate of the packaging
material is not less than 100 g/m2·day, preferably not
less than 500 g/m2·day, more preferably not less than
1,000 g/m2·day. In cases where the item packaging ma-
terial is highly permeable to air, the packaging material
is required to have an oxygen transmission rate of not
less than 10,000 cc/m2·24 hrs·atm, and the material
having a higher oxygen transmission rate is more desir-
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able.
[0024] Further, in case of powder packaging, it is de-
sirable that the packaging material for item packaging
have a pore diameter of not larger than 10 µm so that a
fine powder fraction may be prevented from leaking out
into the inner packaging bag.

(b) Desiccant

[0025] As the desiccant, any of those substances
generally used as desiccants can be used. Specifically,
silica gel, calcium chloride, soda lime, silica-alumina
desiccants and the like may be used.

(c) Oxygen absorber

[0026] As the oxygen absorber, any of those sub-
stances generally used as oxygen absorbers can be
used. Specifically, active metal powders, dithionite salts,
vitamin C, iron sulfate, sodium hyposulfite, water-insol-
uble oxygen-absorbing plastics having a metal-coupling
hemoglobin-like structure, and the like may be used.

(d) Inner packaging

[0027] The inner packaging is packaging to wrap the
item packaging. The inner packaging may be made of
any of those materials having at least one of low mois-
ture permeability and low air permeability. That is, it may
be a low permeable material showing high barrier prop-
erties against moisture and /or oxygen. For example,
plastic films having a silica (SiOx)deposited layer, alu-
minum laminated films and films with an aluminum met-
allized layer are preferably used. In cases where the in-
ner packaging material has low moisture permeability,
the moisture transmission rate of the packaging material
is preferably not more than 3 g/m2·day, more preferably
not more than 1 g/m2·day. In cases where the inner
packaging material has low air permeability, the oxygen
transmission rate thereof is preferably not more than 3
cc/m2·24 hrs·atm, more preferably not more than 1 cc/
m2·24 hrs·atm.

(e) Outer packaging

[0028] The outer packaging material may be any ma-
terial for wrapping the inner package. As containers for
outer packaging, for example, paper drums, plastic
drums, corrugated fibreboard boxes and metal cans as
well as paper or plastic bags, and the like may be used.
[0029] By storing the object packaged by the above
method of packaging in an ordinary environment, it is
possible to store the object for a prolonged period of time
without causing any changes in properties or deteriora-
tion.

BEST MODES FOR CARRYING OUT THE INVENTION

[0030] The following examples illustrate the present
invention more specifically, however they are not to be
construed as limiting of the scope of the present inven-
tion.

Example 1

[0031] (1) A paper drum (diameter 443 mm x height
657 mm) was used as the outer packaging container. A
low-moisture-permeable plastic film bag having a silica
(SiOx) deposited layer (width 710 mm, length 1,300 mm,
thickness 80 µm, moisture transmission rate: not more
than 3 g/m2·day) was used as the inner packaging bag.
A high-moisture-permeable microporous polypropylene
bag (width 700 mm x length 1,300 mm, thickness 200
µm, moisture transmission rate: 10,000 g/m2·day) was
used as the item packaging bag.
[0032] The item packaging bag was filled with 50 kg
of L-alanine, one of amino acids . A humidity sensor was
inserted approximately into the center of the object L-
alanine, and the item packaging bag was closed with a
rubber band. The item package was put in the inner
packaging bag, together with two bags each containing
500 g of silica gel as a desiccant, which were placed on
the top of the item packaging bag. The inner packaging
bag was hermetically closed with a rubber band. This
inner packaging bag was further placed in the paper
drum (outer packaging container), and the paper drum
was then covered with a lid.
[0033] The thus-packaged paper drum was allowed
to stand at room temperature (20 to 25 °C), and the RH
in the product in the item packaging bag was measured.
As a result, the RH just after filling and packaging was
not less than 80%, but the RH after 7 days was reduced
to 40% and, after 14 days, to 35%. Thus, it was found
that the RH can be reduced to 60% or below in about 1
week, at whichmicroorganisms, in particular filamen-
tous fungi, cannot grow. At this time point, attempts were
made to isolate microorganisms, in particular filamen-
tous fungi, from L-alanine crystals, however, no filamen-
tous fungi were detected at all. Storage was further con-
tinued, and after 6 months, the container was opened,
and the object, namely L-alanine crystals, were ob-
served. The crystals were dry and free-flowing, and no
caking was observed at all.

(2) Comparative Example

[0034] A paper drum (diameter 443 mm x height 657
mm) was used as the outer packaging container. A low-
moisture-permeable plastic film bag having a silica (Si-
Ox) deposited silicon oxide layer (width 710 mm, length
1,300 mm, thickness 80 µm, moisture transmission rate:
not more than 3 g/m2·day) was used as the inner pack-
aging bag. A low-moisture-permeable polypropylene
bag (width 700 mm x length 1,300 mm, thickness 80 µm,
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water vapor transmission rate: 4 to 8 g/m2·day) was
used as the item packaging bag.
[0035] The item packaging bag was filled with 50 kg
of L-alanine, one of amino acids, a humidity sensor was
inserted into the center of the object L-alanine, and the
item packaging bag was closed with a rubber band. The
item packaging bag was put in the inner packaging bag,
together with two bags each containing 500 g of silica
gel as a desiccant, which were placed on the top of the
item packaging bag. The inner packaging bag was
closed with a rubber band. This inner packaging bag
was further placed in the paper drum (outer packaging
container) and the paper drum was then covered with a
lid.
[0036] The thus-packaged paper drum was allowed
to stand at room temperature (20 to 25 °C) , and the RH
in the product in the item packaging bag was measured.
As a result, the RH 5 days after filling and packaging
was not less than 85%, and even the RH after 30 days
was not less than 80%.
[0037] Storage was further continued, and after 6
months, the container was opened, and the L-alanine
crystals were observed. Partial caking of the crystals
was observed.
[0038] A caked portion was taken out, and attempts
were made to isolate microorganisms, in particular fila-
mentous fungi, from L-alanine crystals in the same man-
ner as in Example 1. A large number of filamentous fungi
were detected. Upon morphological observation, the mi-
croorganisms were identified as filamentous fungi be-
longing to the genus Penicillium.

Example 2

[0039] (1) A paper drum (diameter 443 mm x height
657 mm) was used as the outer packaging container. A
low-moisture-permeable plastic film bag having a silica
(SiOx) deposited layer (width 710 mm, length 1,300 mm,
thickness 80 µm, moisture transmission rate: not more
than 3 g/m2·day) was used as the inner packaging bag.
A bag (width 700 mm x length 1,300 mm, average mois-
ture transmission rate: 1,000 g/m2·day) manufactured
by bonding, by heat sealing, one surface of a high-mois-
ture-permeable microporous polypropylene sheet
(thickness 200 µm, moisture transmission rate: 10,000
g/m2·day) to one surface of a low-density polyethylene
film (thickness 80 µm, moisture transmission rate: 4 g/
m2·day) was used as the item packaging bag.
[0040] The item packaging bag was filled with 50 kg
of L-threonine, one of amino acids, a humidity sensor
was inserted approximately into the center of the object,
L-threonine, and the item packaging bag was closed
with a rubber band. The item package was put in the
inner packaging bag, together with two bags each con-
taining 500 g of silica gel as a desiccant, which were
placed on the top of the item packaging bag. The inner
packaging bag was closed with a rubber band. This in-
ner packaging bag was further placed in the paper drum

(outer packaging container) and the paper drum was
then covered with a lid. The packaged paper drum was
allowed to stand at room temperature (20 to 25 °C) , and
the RH in the product in the item packaging bag was
measured. As a result, the RH just after filling and pack-
aging was not less than 80%, but the RH after 7 days
was reduced to 36% and, after 14 days, to 31%. Thus,
it was found that the RH can be reduced to 60% or below
in about 1 week, at which microorganisms, in particular
filamentous fungi, cannot grow.
[0041] Storage was further continued, and after 6
months, the container was opened, and the object,
namely L-threonine crystals, were observed. The crys-
tals were dry and free-flowing, and no caking was ob-
served at all.

Example 3

[0042] (1) A paper drum (diameter 443 mm x height
657 mm) was used as the outer packaging container. A
low-oxygen-permeable plastic film bag having a silica
(SiOx) deposited layer (width 710 mm, length 1,300 mm,
thickness 80 µm, oxygen transmission rate: not more
than 1 cc/m2·24 hrs·atm) was used as the inner pack-
aging bag. A high-air-permeable nonwoven fabric bag
made of high-density polyethylene (width 700 mm x
length 1,300 mm, mean thickness 165 µm, air transmis-
sion rate: 22S/100 cc) was used as the item packaging
bag. In this case, the air permeability of the item pack-
aging bag was too high to be determined in terms of ox-
ygen transmission rate, hence it was expressed in terms
of air transmission rate.
[0043] The item packaging bag was filled with 50 kg
of L-lysine acetate, one of amino acids, and closed with
a rubber band. The item package was put in the inner
packaging bag, together with five bags of an oxygen ab-
sorber (Ageless Z-6000 PT; product of Mitsubishi Gas
Chemical Company, Inc) with an absorbency for oxygen
of 6,000 ml, which were placed on the top of the item
packaging bag. The inner packaging bag was hermeti-
cally closed with a rubber band or by heat sealing. This
inner packaging bag was further placed in the paper
drum (outer packaging container) and the paper drum
was then covered with a lid.
[0044] The packaged paper drum was allowed to
stand in a constant-temperature, constant-humidity
room (40 °C, 75% RH), and after 7 days, the sensor por-
tion of an oxygen concentration meter was inserted into
the package, and the oxygen concentration was meas-
ured. As a result, the oxygen concentration was found
to be 0.08%. Storage was further continued, and after
6 months, the container was opened, and the object,
namely L-lysine acetate crystals, were observed. The
crystals were still white and no change in quality was
observed at all.
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(2) Comparative Example

[0045] A paper drum (diameter 443 mm x height 657
mm) was used as the outer packaging container. A low-
oxygen-permeable plastic film bag having a silica (SiOx)
deposited layer (width 710 mm, length 1,300 mm, thick-
ness 80 µm, oxygen transmission rate: not more than 1
cc/m2·24 hrs·atm) was used as the inner packaging bag.
A low-density polyethylene film bag (width 700 mm x
length 1,300 mm, thickness 80 µm, oxygen transmission
rate: 1,900 cc/m2·24 hrs·atm) was used as the item
packaging bag.
[0046] The item packaging bag was filled with 50 kg
of L-lysine acetate, one of amino acids, and closed with
a rubber band. The item package was put in the inner
packaging bag, together with five bags of an oxygen ab-
sorber (Ageless Z-6000 PT; product of Mitsubishi Gas
Chemical Company, Inc), which were placed on the top
of the item packaging bag. The inner packaging bag was
closed with a rubber band. This inner packaging bag
was further placed in the paper drum (outer packaging
container), and the paper drum was then covered with
a lid.
[0047] The packaged paper drum was allowed to
stand in a constant-temperature, constant-humidity
room (40 °C, 75% RH), and after 7 days, the sensor por-
tion of an oxygen concentration meter was inserted into
the package and the oxygen concentration was meas-
ured. As a result, the oxygen concentration was found
to be 16%. Storage was further continued, and after 6
months, the container was opened, and the object,
namely L-lysine acetate crystals, were observed. The
crystals were found discolored (pale yellow), and thus
a change in quality was observed.

INDUSTRIAL APPLICABILITY

[0048] The present invention can provide a packaging
container capable of reducing the relative humidity in the
item packaging and maintaining the relative humidity in
the item packaging at a low level as well as a method of
packaging using the packaging container.
[0049] The present invention can also provide a pack-
aging container capable of reducing the oxygen concen-
tration in the item packaging and maintaining the oxygen
concentration in the item packaging at a low level as well
as a method of packaging using the packaging contain-
er.
[0050] By using the above packaging container and
packaging method, it is possible to provide packages
which prevent a substance, which is liable to change in
properties or quality under the influence of moisture, ox-
ygen and/or microorganisms, from such changes in
properties or deterioration during storage.

Claims

1. A packaging container which comprises an item
packaging bag made of a packaging material hav-
ing at least one of high moisture permeability and
high air permeability for packaging a solid, an inner
packaging bag made of a packaging material hav-
ing at least one of low moisture permeability and
low air permeability for containing the item packag-
ing bag, a desiccant or oxygen absorber disposed
between the item packaging bag and inner packag-
ing bag and an outer packaging container for con-
taining the inner packaging bag.

2. A packaging container according to Claim 1, where-
in the high moisture permeability is represented by
a moisture transmission rate of not less than 100 g/
m2·day and the high air permeability is represented
by an oxygen transmission rate of not less than
10,000 cc/m2·24 hrs·atm.

3. A packaging container according to Claim 1, where-
in the low moisture permeability is represented by
a moisture transmission rate of not more than 3 g/
m2·day and the low air permeability is represented
by an oxygen transmission rate of not more than 3
cc/m2·24 hrs·atm.

4. A packaging container according to Claim 1, where-
in the moisture transmission rate of the item pack-
aging bag is not less than 100 g/m2·day and the
moisture transmission rate of the inner packaging
bag is not more than 3 g/m2·day.

5. A packaging container according to Claim 1, where-
in the oxygen transmission rate of the item packag-
ing bag is not less than 10,000 cc/m2·24 hrs·atm
and the oxygen transmission rate of the inner pack-
aging bag is not more than 3 cc/m2·24 hrs·atm.

6. A packaging container according to Claim 1, where-
in the moisture transmission rate of the item pack-
aging bag is not less than 100 g/m2·day and the ox-
ygen transmission rate thereof is not less than
10,000 cc/m2·24 hrs·atm and the moisture trans-
mission rate of the inner packaging bag is not more
than 3 g/ m2·day and the oxygen transmission rate
thereof is not more than 3 cc/m2·24 hrs·atm.

7. A packaging container according to Claim 1, where-
in the outer packaging container is a container se-
lected from the group consisting of paper drums,
plastic drums, corrugated fibreboard boxes and
metal cans or a paper or plastic bag.

8. A packaging container according to Claim 1, where-
in the solid or powder is a substance which is liable
to change in properties and/or deteriorate in quality
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under the influence of moisture, oxygen and/or mi-
croorganisms.

9. A packaging container according to Claim 1, where-
in the solid or powder is a substance which is liable
to change in properties and/or deteriorate in quality
under the influence of at least one microorganism
selected from the group consisting of filamentous
fungi, bacteria and yeasts.

10. A packaging container according to Claim 1, where-
in the solid or powder is a substance which is liable
to change in properties and/or deteriorate in quality
under the influence of at least one microorganism
belonging to a genus selected from the group con-
sisting of Aspergillus, Cladosporium, Penicillium,
Escherichia, Bacillus, Candida and Saccharomy-
ces.

11. A packaging container according to Claim 1, where-
in the solid or powder is a substance selected from
the group consisting of foods, food additives, me-
dicinal compounds or drugs, material for medicinal
compounds or drugs, materials for cosmetics, ami-
no acids, antibiotics and nucleic acid-related sub-
stances.

12. A method of storing a solid or powder which com-
prises packaging and storing the solid or powder in
the packaging container according to any of Claims
1 to 11.

13. A method of packaging a solid or power which com-
prises packaging the solid or powder in an item
packaging bag made of a packaging material hav-
ing at least one of high moisture permeability and
high air permeability, then packaging the item pack-
aging bag in an inner packaging bag made of a
packaging material having at least one of low mois-
ture permeability and low air permeability with a
desiccant or oxygen absorber inserted between the
item packaging bag and inner packaging bag, clos-
ing the inner packaging bag, and packaging the in-
ner packaging bag in an outer packaging container.

14. A method of packaging according to Claim 13,
wherein the high moisture permeability is repre-
sented by a moisture transmission rate of not less
than 100 g/m2·day and the high air permeability is
represented by an oxygen transmission rate of not
less than 10,000 cc/m2·24 hrs·atm.

15. A method of packaging according to Claim 13,
wherein the low moisture permeability is represent-
ed by a moisture transmission rate of not more than
3 g/m2·day and the low air permeability is represent-
ed by an oxygen transmission rate of not more than
3 cc/m2·24 hrs·atm.

16. A method of packaging according to Claim 13,
wherein the moisture transmission rate of the item
packaging bag is not less than 100 g/m2 · day and
the moisture transmission rate of the inner packag-
ing bag is not more than 3 g/m2·day.

17. A method of packaging according to Claim 13,
wherein the oxygen transmission rate of the item
packaging bag is not less than 10,000 cc/m2·24
hrs·atm and the oxygen transmission rate of the in-
ner packaging bag is not more than 3 cc/m2·24
hrs·atm.

18. A packaging container according to Claim 13,
wherein the moisture transmission rate of the item
packaging bag is not less than 100 g/m2·day and
the oxygen transmission rate thereof is not less than
10,000 cc/m2·24 hrs·atm and the moisture trans-
mission rate of the inner packaging bag is not more
than 3 g/ m2·day and the oxygen transmission rate
thereof is not more than 3 cc/m2·24 hrs·atm.

19. A method of packaging according to Claim 13,
wherein the outer packaging container is a contain-
er selected from the group consisting of paper
drums, plastic drums, corrugated fibreboard boxes
and metal cans or a paper or plastic bag.

20. A method of packaging according to Claim 13,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of moisture, oxygen and/
or microorganisms.

21. A method of packaging according to Claim 13,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of at least one microor-
ganism selected from the group consisting of fila-
mentous fungi, bacteria and yeasts.

22. A method of packaging according to Claim 13,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of at least one microor-
ganism belonging to a genus selected from the
group consisting of Aspergillus, Cladosporium,
Penicillium, Escherichia, Bacillus, Candida and
Saccharomyces.

23. A method of packaging according to Claim 13,
wherein the solid or powder is a substance selected
from the group consisting of foods, food additives,
medicinal compounds or drugs, material for medic-
inal compounds or drugs, materials for cosmetics,
amino acids, antibiotics and nucleic acid-related
substances.
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Amended claims in accordance with Rule 86(2) EPC.

1. A packaging container which comprises an item
packaging bag made of a packaging material hav-
ing at least one of high moisture permeability and
high air permeability for packaging a solid, an inner
packaging bag made of a packaging material hav-
ing at least one of low moisture permeability and
low air permeability for containing the item packag-
ing bag, a desiccant or oxygen absorber disposed
between the item packaging bag and inner packag-
ing bag and an outer packaging container for con-
taining the inner packaging bag.

2. The container according to Claim 1,
wherein the high moisture permeability is repre-
sented by a moisture transmission rate of not less
than 100 g/m2·day and the high air permeability is
represented by an oxygen transmission rate of not
less than 10,000 cc/m2·24 h·atm.

3. The container according to Claim 1 or 2,
wherein the low moisture permeability is represent-
ed by a moisture transmission rate of not more than
3 g/m2·day and the low air permeability is represent-
ed by an oxygen transmission rate of not more than
3 cc/m2·24 h·atm.

4. The container according to any of Claims 1 to 3,
wherein the moisture transmission rate of the item
packaging bag is not less than 100 g/m2·day and
the moisture transmission rate of the inner packag-
ing bag is not more than 3 g/m2·day.

5. The container according to any of Claims 1 to 4,
wherein the oxygen transmission rate of the item
packaging bag is not less than 10,000 cc/m2·24
h·atm and the oxygen transmission rate of the inner
packaging bag is not more than 3 cc/m2·24 h·atm.

6. The container according to any of Claims 1 to 5,
wherein the moisture transmission rate of the item
packaging bag is not less than 100 g/m2·day and
the oxygen transmission rate thereof is not less than
10,000 cc/m2·24 h·atm and the moisture transmis-
sion rate of the inner packaging bag is not more than
3 g/ m2·day and the oxygen transmission rate there-
of is not more than 3 cc/m2·24 h·atm.

7. The container according to any of Claims 1 to 6,
wherein the outer packaging container is a contain-
er selected from the group consisting of paper
drums, plastic drums, corrugated fibreboard boxes
and metal cans or a paper or plastic bag.

8. The container according to any of Claims 1 to 7,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in

quality under the influence of moisture, oxygen and/
or microorganisms.

9. The container according to any of Claims 1 to 8,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of at least one microor-
ganism selected from the group consisting of fila-
mentous fungi, bacteria and yeasts.

10. The container according to any of Claims 1 to 9,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of at least one microor-
ganism belonging to a genus selected from the
group consisting of Aspergillus, Cladosporium,
Penicillium, Escherichia, Bacillus, Candida and
Saccharomyces.

11. The container according to any of Claims 1 to
10,
wherein the solid or powder is a substance selected
from the group consisting of foods, food additives,
medicinal compounds or drugs, material for medic-
inal compounds or drugs, materials for cosmetics,
amino acids, antibiotics and nucleic acid-related
substances.

12. A method of storing a solid or powder which
comprises packaging and storing the solid or pow-
der in the packaging container according to any of
Claims 1 to 11.

13. A method of packaging a solid or power which
comprises packaging the solid or powder in an item
packaging bag made of a packaging material hav-
ing at least one of high moisture permeability and
high air permeability, then packaging the item pack-
aging bag in an inner packaging bag made of a
packaging material having at least one of low mois-
ture permeability and low air permeability with a
desiccant or oxygen absorber inserted between the
item packaging bag and inner packaging bag, clos-
ing the inner packaging bag, and packaging the in-
ner packaging bag in an outer packaging container.

14. The method according to Claim 13,
wherein the high moisture permeability is repre-
sented by a moisture transmission rate of not less
than 100 g/m2·day and the high air permeability is
represented by an oxygen transmission rate of not
less than 10,000 cc/m2·24 h·atm.

15. The method according to Claim 13 or 14,
wherein the low moisture permeability is represent-
ed by a moisture transmission rate of not more than
3 g/m2·day and the low air permeability is represent-
ed by an oxygen transmission rate of not more than
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3 cc/m2·24 h·atm.

16. The method according to any of Claims 13 to 15,
wherein the moisture transmission rate of the item
packaging bag is not less than 100 g/m2·day and
the moisture transmission rate of the inner packag-
ing bag is not more than 3 g/m2·day.

17. The method according to any of Claims 13 to 16,
wherein the oxygen transmission rate of the item
packaging bag is not less than 10,000 cc/m2·24
h·atm and the oxygen transmission rate of the inner
packaging bag is not more than 3 cc/m2·24 h·atm.

18. The method according to any of Claims 13 to 17,
wherein the moisture transmission rate of the item
packaging bag is not less than 100 g/m2·day and
the oxygen transmission rate thereof is not less than
10,000 cc/m2·24 h·atm and the moisture transmis-
sion rate of the inner packaging bag is not more than
3 g/ m2·day and the oxygen transmission rate there-
of is not more than 3 cc/m2·24 h·atm.

19. The method according to any of Claims 13 to 18,
wherein the outer packaging container is a contain-
er selected from the group consisting of paper
drums, plastic drums, corrugated fibreboard boxes
and metal cans or a paper or plastic bag.

20. The method according to any of Claims 13 to 19,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of moisture, oxygen and/
or microorganisms.

21. The method according to any of Claims 13 to 20,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of at least one microor-
ganism selected from the group consisting of fila-
mentous fungi, bacteria and yeasts.

22. The method according to any of Claims 13 to 21,
wherein the solid or powder is a substance which is
liable to change in properties and/or deteriorate in
quality under the influence of at least one microor-
ganism belonging to a genus selected from the
group consisting of Aspergillus, Cladosporium,
Penicillium, Escherichia, Bacillus, Candida and
Saccharomyces.

23. The method according to any of Claims 13 to 22,
wherein the solid or powder is a substance selected
from the group consisting of foods, food additives,
medicinal compounds or drugs, material for medic-
inal compounds or drugs, materials for cosmetics,
amino acids, antibiotics and nucleic acid-related
substances.
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