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DESCRIPTION

[0001] This application claims priority from provisional application Serial No. 62/329,568, filed
on April 29, 2016.

FIELD OF THE INVENTION

[0002] The present invention is a packaging system for storing and shipping granular solid
materials. In particular, the present invention relates to a packaging system that minimizes the
amount of moisture that is absorbed by granular solid materials.

BACKGROUND OF INVENTION

[0003] A common problem with delivering granular solids is that they have a tendency to cake
(i.e., join together to form a mass) due to the presence of moisture in the solid. The moisture
can come from two sources, externally and internally. Internal moisture is found on the surface
of the salt and it can be released when there are changes in temperature. External moisture
enters the packaging system from the environment exterior to the packaging system.
Therefore, substantial efforts have been made to develop a packaging system that
substantially reduces or eliminates caking of the solid contents so that they retain their free
flowing characteristics.

[0004] Attempts to solve the caking of solids include adding anti-caking agents and changing
the crystal size. However, none of these attempts have completely solved the problem. The
addition of anti-caking agents to packages containing salts is undesirable because the anti-
caking agents frequently include compounds that interfere with the pharmaceutical
manufacturing process. In prior art packaging systems, powdered or crystalline compounds,
such as NaCl, KI, KNO3, or other organic or inorganic compounds subject to caking were

packaged in bulk. The compounds were normally placed inside a fiberboard drum having a
polyethylene liner. The drum was then covered with a fiberboard lid. However, the compound
invariably cakes, even if measures are taken to prevent or retard caking. In some instances,
the compound can cake so severely that it becomes rock solid and must be broken up or
crushed before it can be used. This has been especially true of certain salts and other organic
and inorganic compounds.

[0005] Salts tend to cake together during storage due to migration of free moisture present on
the surface of the salt or due to migration of moisture from the outside environment. The
mechanism of caking is the result of the formulation of small salt bridges between the particles
due to a partial dissolving of the salt contacted by the free moisture. Over time the bridges
become stronger and, when a sufficient amount of moisture is present, the product can turn
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into a solid unusable mass. Temperature changes in the environment help to release free
moisture on the surfaces of these materials and caking increases the more the temperature
changes.

[0006] A packaging system that prevents salts from caking is disclosed in U.S. Patent No.
6,102,198 to Mallinckrodt, issued on August 15, 2000, which is hereby incorporated in its
entirety by reference. The Mallinckrodt packaging system utilizes a moisture permeable bag to
allow the moisture to pass from the salts through the bag into the desiccants placed around the
bag-either underneath, on top or on the sides of the bag. Any free moisture in the salts or that
enters from the outside is trapped (i.e., absorbed) by the desiccants. However, the system has
some drawbacks. Therefore, there is a need for new package systems that can remove free
moisture from its contents and prevent caking until the contents of the package have been
completely consumed.

[0007] Moreover, U.S. Patent application US 2014/0021074 A1 discloses a package for a
product with at least on hygroscopic pourable solid. This package comprises a shipping
container and a desiccant wrapper of moisture-tight material that surrounds a product bag
filled with the product. In the desiccant wrapper, the desiccant is located on an inner side of the
desiccant wrapper facing the product bag. The desiccant is located in at least one, preferably
several, desiccant bag(s). The at least one desiccant bag is fixed and covered by a moisture-
permeable perforated cover on the inner side of the desiccant wrapper.

[0008] Further, U.S. Patent application US 3,951,812 A discloses a device for soaking up water
that is collected in the bottom of an oil tank, and removing the water therefrom. The device
comprises a porous envelope lowered by a tethering line to the tank bottom. The envelope
contains sinking weights and a powder that is unaffected by oils but which readily absorbs
water in great volume.

[0009] The use of desiccants can also cause problems when the desiccant becomes mixed in
with the contents of the package. For pharmaceutical products and solid materials used in the
food industry, the contamination of a package with just a small amount of desiccant renders the
contents unusable. Typically, desiccants are contained in a bag or pouch made of a permeable
material, for example a cloth bag, which is mixed in with the contents of a package system and
can be relatively small in size. Contamination can occur if the cloth bag ruptures and the
desiccant discharges or if the user is unable to remove all of the cloth bags from a package
system prior to discharging the contents into a process. Preventing the desiccant bags from
rupturing can be accomplished by using stronger materials and making a stronger bag.
However, no matter how well a desiccant bag is made, it still becomes a problem when it
cannot be found and remains mixed in with the package contents. Therefore, there is a need
for a desiccant packaging system that includes a desiccant bag that does not easily rupture
and can be easily separated from the package contents.

SUMMARY OF THE INVENTION
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[0010] In accordance with the present invention, a packaging system is provided that
maintains the free flowing characteristic of solid materials contained therein. The packaging
system comprises, consists of, or consists essentially of. a container, a cover, a vapor
permeable bag, a vapor impermeable liner and at least two desiccant snakes. The container
has a perimetrical side wall extending upwardly from a bottom wall to an open top. The side
wall and bottom wall define an interior and a cover is removably attached to the open top to
seal the interior.

[0011] The vapor permeable bag is disposed in the interior of the container and has an
opening for receiving solid materials. After the vapor permeable bag is filled with a product, the
opening is closed. A cable tie can be used to close the vapor permeable bag. Preferably, the
vapor permeable bag is formed from cloth or continuous fibers of high-density polyethylene
that are randomly distributed and non-directional.

[0012] The vapor impermeable liner surrounds the vapor permeable bag and provides a
moisture barrier. The vapor impermeable liner can be made from a polymer material that
includes polyethylene, polypropylene, nylon, polyester, copolymer of vinylidene chloride
(PVDC), ethylene-vinyl acetate copolymer (EVA), ionomers or blends of two or more of these
polymer materials. Preferably, the vapor impermeable liner comprises, consists of, or consists
essentially of low density polyethylene, high density polyethylene, linear low density
polyethylene, or very low density polyethylene.

[0013] At least two desiccant "snakes" are disposed between the vapor permeable bag and
the liner. According to the invention, a first snake is located at the bottom of the container and
a second snake is located on top of the vapor permeable bag. The snakes have an
identification cord. When the first snake is placed at the bottom of the container, the
identification cord extends to the top of the vapor permeable bag to allow a user to identify the
desiccant snake without having to remove the vapor permeable bag. In addition, one or more
desiccant snakes can be placed in the vapor permeable bag before it is closed. Each snake
comprises, consists of, or consists essentially of two or more desiccant packages formed from
a vapor permeable material through which moisture can freely pass. Each snake desiccant
package contains clay, silica, or molecular sieves. The desiccant packages can be formed from
cloth or continuous fibers of high-density polyethylene that are randomly distributed and non-
directional.

BRIEF DESCRIPTION OF THE FIGURES

[0014] The preferred embodiments of the packaging system of the present invention, as well
as other objects, features and advantages of this invention, will be apparent from the
accompanying drawings wherein:

FIG. 1 shows a sectional side view of the packaging system with a desiccant snake at the top
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and bottom of the bag containing the product.

FIG. 2 shows a peripheral view of a desiccant snake with a cord attached to one end.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The present invention is a packaging system that is designed for storage and/or
transportation of granular or dry materials that may experience caking due to moisture. The
packaging system is especially designed for various salts and buffers (herein referred to
generically as the "product”) used in the manufacturing operations associated with
biopharmaceuticals production. The packaging system includes a drum with a poly liner, a
vapor permeable or porous bag that receives the product and at least two desiccant snakes.
The term desiccant snake refers to a plurality of desiccant bags or pouches attached at their
ends to form a string of bags that look like a snake. According to the invention, the desiccant
bags are directly attached to each other (e.g., the ends can be stitched together) or they can
be connected by a string or cord. The first desiccant snake is positioned on the bottom of the
drum and then the permeable bag containing the product is placed in the drum. The second
desiccant snake is positioned on top of the permeable bag. This configuration assures that the
product remains uniformly free flowing. The outer poly liner provides an additional moisture
barrier and together with the desiccants assures maximum removal of moisture.

[0016] TYVEK ® is the preferred material for the porous bag and it is manufactured by E. I. Du

Pont De Nemours and Company, Wilmington Delaware. TYVEK® is formed using continuous
and very fine fibers of high-density polyethylene, preferably 100 percent high-density
polyethylene, that are randomly distributed and non-directional. These fibers are first flash
spun, then laid as a web on a moving bed before being bonded together by heat and pressure-
without the use of binders, sizers or fillers. By varying both the lay-down speed and the
bonding conditions, the flashspun sheet can be engineered to form either soft-structure or

hard-structure TYVEK®.

[0017] The liner material is preferably made of copolymers of polyethylene; although
polypropylene films can also be used. For the purposes of this disclosure, the terms
"polyethylene film" or "polyethylene layer" are intended to include any one of the types of
polyethylene that are disclosed below, as well as multi-layer films that contain the same or
different types of polyethylene, e.g., two layers of low density polyethylene in a three layer film
structure or a layer of high density polyethylene and a layer of low density polyethylene. The
multi-layer film structures can also include a polymer material that provides a moisture barrier
or an oxygen barrier. Polyethylene is the name for a polymer whose basic structure is
characterized by the chain - (CH; CH»),. Polyethylene homopolymer is generally described as

being a solid, which has a partially amorphous phase and partially crystalline phase with a
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density of between 0.915 to 0.970 g/cm?®. The relative crystallinity of polyethylene is known to
affect its physical properties. The amorphous phase imparts flexibility and high impact strength
while the crystalline phase imparts a high softening temperature and rigidity.

[0018] The preferred liner material includes linear low density polyethylene (LLDPE). Only
copolymers of ethylene with alpha-olefins are in this group, LLDPEs are presently recognized

by those skilled in the art as having densities from 0.915 to 0.940 g/cm®. The alpha-olefin
utilized is usually 1-butene, 1-hexene, or 1-octene and Ziegler-type catalysts are usually
employed (although Phillips catalysts are also used to produce LLDPE having densities at the
higher end of the range). Very low density polyethylene (VLDPE), which is also called "ultra low
density polyethylene" (ULDPE) can also be used for the liner material. This grouping, like
LLDPEs, comprise only copolymers of ethylene with alpha-olefins, usually 1-butene, 1-hexene
or 1-octene and are recognized by those skilled in the art as having a high degree of linearity
of structure with short branching rather than the long side branches characteristic of low
density polyethylene (LDPE). However, VLDPEs have lower densities than LLDPEs. The
densities of VLDPEs are recognized by those skilled in the art to range between 0.860 and

0.915 g/lems3.

[0019] In the packaging industry, films are known to use coextruded, extrusion coated or
laminated films which utilize such compositions as LLDPE, nylon, polyester, copolymer of
vinylidene chloride (PVDC), ethylene-vinyl acetate copolymer (EVA) and ionomers. It is
generally known that selection of fiims for packaging pharmaceutical products includes
consideration of one or more criteria such as puncture resistance, cost, sealability, stiffness,
strength, printability, durability, barrier properties, machinability, optical properties such as haze
and gloss, flex-crack resistance and government approval for contact with pharmaceutical
products. The type of polyethylene selected for use in the present invention and the thickness
of the film (or layer for a multi-layer film) will depend on these considerations, as well as the
size of the inner and outer bags and the estimated weight of the product.

[0020] The desiccants are connected to each other to make it easier for the end-user to
remove them from the drum. The bottom descant snake can have a tail (i.e. a string or cord
attached to the end), preferably brightly colored, for example red, yellow or orange, that
extends from the bottom of the drum to above the bag holding the product. The tail provides a
visible sign that the desiccant is at the bottom of the barrel so that it can be quickly and easily
removed by the end user. Attaching a plurality of desiccant packages together to form the
desiccant snake makes it more difficult for the desiccant to fall into the product, which is a
frequent problem when individual desiccant bags are used. In some embodiments, the drum
has a recess in the bottom surface that holds the desiccant in place so that it doesn't move
during shipment.

[0021] The desiccant snake includes a plurality of desiccant packages (also referred to herein
interchangeably as desiccant bags and desiccant pouches) that are attached together so that
they do not separate during use. The desiccant packages are formed from a vapor permeable
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material, such as cloth or TYVEK®, so that moisture can freely and easily pass through the
packages and be absorbed by the desiccant therein. Typically, desiccant packages are
available in different sizes for different applications. The package sizes are identified in units.
The term "unit” is defined in Military Specification MIL Spec 3464, Type | & Il for packaging as
a quantity of desiccant, which will absorb a set percentage of its weight at certain levels of
humidity. For the purposes of the present specification, one "unit" is equal to one ounce of
desiccant. For example, an "8 unit" package contains eight ounces of desiccant. A preferred
source for desiccant packages is Desiccare, Inc. of Reno, Nevada.

[0022] The packaging system, with the desiccant snakes (i.e., the desiccants connected
together with a long string type retrieval system on the end), enables the end user to remove
the desiccant as a complete system-instead of fishing around the drum for several individual
packages. Another advantage of the string-type retrieval system is that the end string is placed
on the top of the bag inside the drum, which alerts the end user to the presence of desiccants
on the bottom. This is important to customers who use these materials in drug manufacture
where a single desiccant package can contaminate an entire production line.

[0023] Referring now to the drawings, FIG. 1 shows the packaging system 10 that includes a
poly liner 12 (preferably made from linear low density polyethylene-"LLDPE") placed inside a

drum 14 to line the drum 14 and a permeable (e.g., TYVEK®) bag 15 filled with product 90. A
first desiccant snake 16 is shown as five bags of eight unit desiccant (about 8 ounces of
desiccant in each bag) connected together in a snake configuration. The desiccant snake 16 is
formed by a plurality of desiccant packages 17, each containing desiccant material 18 inside a

porous (e.g., TYVEK®) sealed bag 20, the desiccant material 18 is preferably clay but silica
and molecular sieves can also be used. The desiccant snake 16 is spread out on the bottom
22 of the drum 14. The permeable bag 15 is placed on top of the desiccant snake 16 on the
bottom 22 the drum 14. The permeable bag 15 is filled with product 90 and sealed with a
closing mechanism 24, such as a cable tie. A second desiccant snake 26, preferably a five unit
desiccant snake, is placed on the top of the permeable bag 15. The outer poly liner 12 is then
sealed and the cover 28 installed on the drum 14. A cord 30 is attached to the first desiccant
snake 16 and it extends to the top of the permeable bag 15 to indicate the presence of the
desiccant snake 16.

[0024] FIG. 2 shows a desiccant snake 16 with a plurality of 8-unit desiccant packages 17
attached to an identification cord 30. When the desiccant snake 16 is placed on the bottom 22
of the drum 14 (see FIG. 1), the identification cord 30 alerts the user to its presence so that it
can be removed.

[0025] Thus, while there have been described the preferred embodiments of the present
invention, those skilled in the art will realize that other embodiments can be made without
departing from the spirit of the invention, and it is intended to include all such further
modifications and changes as come within the true scope of the claims set forth herein.



DK/EP 3448775 T3

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

WOB2328568A 100011
USe102198A [0008]
US20140021074481 [G007]
US3951812A 1800E]




10

15

20

25

30

| DK/EP 3448775 T3

PATENTKRAYV
1. Emballeringssystem (10), der bevarer de frie stremningsegenskaber for faste materialer
indeholdt deri, hvilket emballeringssystem (10) omfatter:

en beholder (14) med en perimetrisk sideveag, der streekker sig opefter fra en bundvag til
en aben top, hvor den perimetriske sidevag og bundveag definerer et indre;

en afdekning (28), der er aftageligt fastgjort til den &bne top for at forsegle det indre;

en dampgennemtrengelig pose (15) 1 det indre af beholderen, hvilken
dampgennemtraengelig pose (15) omfatter en abning til modtagelse af et produkt (90), hvor, efter
at den dampgennemtraengelige pose (15) har modtaget produktet (90), abningen lukkes; og

en dampuigennemtraengelig foring (12), der omgiver den dampgennemtraengelige pose
(15);

kendetegnet ved, at emballeringssystemet (10) endvidere omfatter:

mindst to terremiddelslanger placeret mellem den dampgennemtrengelige pose (15) og
foringen (12), hvor hver slange omfatter to eller flere terremiddelpakker (17), der er direkte
fastgjort til hinanden eller fastgjort med en snor eller et band, hvor en forste slange (16) placeres
pa bunden (22) af beholderen (14) og har en identifikationssnor (30), der streekker sig til toppen
af den dampgennemtrangelige pose (15), og hvor en anden slange (26) placeres oven pa den

dampgennemtraengelige pose (15).

2. Emballeringssystem (10) ifelge krav 1, hvor et product (90) placeres inde i den

dampgennemtrangelige pose (15), inden dbningen lukkes.

3. Emballeringssystem (10) ifelge krav 1, hvor en kabelstrip (24) anvendes til at lukke den

dampgennemtraengelige pose (15).

4. Emballeringssystem (10) ifelge krav 1, hvor den dampgennemtrengelige pose (15)
dannes ud af klaede eller kontinuerlige fibre af hegjdensitetspolyethylen, der er vilkarligt og ikke

retningsmessigt fordelt.

5. Emballeringssystem (10) ifelge krav 1, hvor ¢én eller flere terremiddelslanger placeres i

den dampgennemtrengelige pose (15), inden den lukkes.

6. Emballeringssystem (10) ifglge krav 1, hvor de to eller flere terremiddelpakker (17) til

hver slange dannes af et dampgennemtraengeligt materiale, hvorigennem fugt frit kan passere.
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7. Emballeringssystem (10) ifglge krav 1, hvor de to eller flere terremiddelpakker (17) til

hver slange indeholder ler-, silica- eller molekylsigter.

8. Emballeringssystem (10) ifglge krav 1, hvor de to eller flere terremiddelpakker (17) til
hver slange dannes af klede eller kontinuerlige fibre af hgjdensitetspolyethylen, der er vilkarligt

og ikke retningsmeassigt fordelt.

0. Emballeringssystem (10) ifelge krav 1, hvor den dampgennemtraengelige foring (12)
omfatter polyethylen, polypropylen, nylon, polyester, copolymer af vinylidenchlorid (PVDC),

ethylen-vinylacetat-copolymer (EVA) eller ionomerer.

10.  Emballeringssystem (10) ifelge krav 9, hvor den dampgennemtreengelige foring (12)
omfatter lavdensitetspolyethylen, hegjdensitetspolyethylen, linesr lavdensitetspolyethylen eller

polyethylen med meget lav densitet.



DK/EP 3448775 T3

DRAWINGS

10

12







	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - CLAIMS
	Page 11 - CLAIMS
	Page 12 - DRAWINGS
	Page 13 - DRAWINGS

