5 Al (a) Title of Invention DESI CCANT COMy#&BHER
53 Background of Invention 1. Field of Invention. s Thi s
ention relates to desiccant containers. More specifically, this
¥ention relates to a desiccant container containing a desiccant materi al
~secured within a packaging material wherein the packaging material is
mul tilayered, wherein the layers akte uncoated and wherein. the inner
surfaces of the layers are fornmed from conpatible materials. 2.

Prior Art. Desi ccant, cont &ners Wwhi ch absorb water vapor, water,
liquids and the |f&k gﬁé—%é¥$—§¥8%%“¥h the art. General ly, these

containers are gﬁggébﬁﬁﬂ(gthImg{er or water vapor perneable packaging
material formed fromfibrous or filmproducts securely sealed together at

the edges of the packepi rEackgrdim@ péckmaeinkion mat eri al encapsul ates a
desiccant material, such as silica gel. The volune of water or water vapor

absorbed by theldesi Etekt ofcEmYaditdeRr-i s general |y deternined by the

absor bent capaci of .t he .desi cgant t . contained within th
cont ai ner. LI&%ﬁe fﬁ%ﬁ?ﬁ&?ndé§ﬁ€38ﬁgq;
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and liqui %ﬁ%ti?&cgilp,er Rhid | REvlilnt QePR6S: t 66 OHIRLREcRREKBGhPSliner
containing a desiccant material secured within a packaging material
wherein the packaging material is multilayered, wherein the layers
are uncoated.and wherein the inner surfaces of the layers are
formed from compatible materials.

2. Prior Art.

Desiccant containers which absorb water vapor, water, ligquids
and the like are well known in the art. Generally, these
containers are comprised. of a water or water vapor permeable
packaging material formed from fibrous or film products securely
sealed together at the edges of the packaging. The packaging
material encapsulates a desiccant material, such as silica gel.
The volume of water or water vapor absorbed by the desiccant
container is generally determined by the absorbent capacity of the
desiccant material contained within the container.

One type of desiccant container absorbs both water vapor and
liquid water by permitting both to pass through the packaging
material to be absorbed by the desiccant material. In some
circumstances, the packaging material for this type of product
dissolves to permit the desiccant material contained within the

desiccant container to have direct contact with the li_.quid. This

type of product is disclosed, for example, in U.S. Patent Nos.



efial to be absorbed by the desiccant material . In sone

cunst ances, the packaging.material for this type of product dissolves
lpermit the desiccant material contained within the desiccant container
“have direct contact with the liquid. This type of product is disclosed,
f or exanple, in U S Patent Nos. 2
4,749, 600, 4,725,464, 4,224,366, 4,853,266, 4,748,069 and EPO 562, 846,

One di sadvantage of this type of liquid absorbing desiccant container is

that once the packaging_naterial diss t ch i
initially ébgégbéag qt asd"ess"‘i'cc%vrﬁz‘lr’rg?é 3F8é%&$sés\(l:\€ ﬁsf‘p’glén gsapé%q ccant
cont ai ner scgpkact ur nadi the deshE§aRbs6PRi A ner.
Anot her tytﬁr'g o?ﬁgem cégﬁt g?%%%‘ghggéaggor%g%mt%% vapor %ut notS fgdu. d
wat er . Thespaekagi dght@her iial thd®lontBi thd yackddingl eaiteebait dciesbavm,r i s
designed to prevent water absorbed within the desiccant container as water
-vapor fromliabig V@‘F@as"ééChrmnh@aldésabmhedcbmtdi%éﬁ%??%rﬁemﬁ&?ﬁi-#f

| i quid water Thi s e esi ccant cont ai_n i s .espegi al | y.useful
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Any not liguid water. The packaging material for this type of
desiccant container is desiéned to prevent water absorbed.within
the desiccant container as water vapor from being released from the
desiccant contai.ner_ in the form of liguid water. This type of
'desiccan't. container is especially useful during transportation of
products over long distances. This type of desiccant container is
frequently used among metal storage containers which hold products
being shipped.” In this use, the desiccant container must absorb
water vapor without releasing liquid water from the container. Any
release of water might result in rusting of the associated metal
storage containers. Even thbugh many current desiccant containers
are “"designed" not to leak, because of the composition of the
packaging material, leaks often occur resulting in rusting of the
étorage containers.

In addition to the problems associated with producing a
desiccant container which does not release liquid water after
absorption of water vapor, it is also important that the packaging
materials used to encapsulate the desiccant product be inexpensive.

Further, the packaging material for such desiccant containers
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Hease of water mght result in rusting of the associated netal storage
it ai ners. Even though many current desiccant containers are "designed"
tl to | eak, because of the conposition of the packaging nmaterial, |eaks
“oftlen occur resulting in rusting of the storage containers. In
addition to the problens associated with producing a desiccant container
whi ch does not release |liquid water after absorption of water vapor, it is
al so inportant that the packagi ng Materials used to encapsul ate the
desi ccant product be inexpensive. Further, the packaging material for such
desi ccant cbanatinalsc be simple to produce and capable of manufagtuZgow$indl so

be sinmple to produce and capable qof .pmnufacture using high speed
production%ﬁggiFP??@§9rééu°%9°flﬁ%9éafg§¥§iccant contai ners are usually
formed of filmchamifat 88s: UMD cdHiBinsfdl g USishE1 1P hea SRR £PALS.
These conventional nultipurpose filmmaterials are generally coated, with
an adhesi vaananatesy whiichheaseakesldatr. uASng heatkt, d€dad sbaengt h Thésd he
packaging material for the desiccant container is dependent on the
strengt h ofonpMenhiprat peliinpirogseiidm nateriayerasreogendialily| eralesni vikle.

The packagi.ng terial for.desiccant cantainers nust alspo i Cr opQr ous
so that watlr 2UBser S arRaLly o Ghgrettie spdtkagthg rocult, the TLELRREK

of the packaging material for the desiccant container is dependent
on the strength of the adhesive seal between the layers of the film
laminate. "
The packaging material for desiccant containers must also be
- microporous so that water vapor can pass through the packaging
material to be absorbed by the desiccant material. Conventional
desiccant packaging utilizes a microporous layer o_r‘ layers
laminated to a vapor-permeable polyolefinic material where the
vapor permeable layer is different in structure than the
microporous level. This second layer provides additional strength
and stability for the desiccant packaging material. Strength and
stability for the desiccant packaging is good if two similar
microporous layers are sealed together but this usually requires
special equipment such as impulse sealers which are slow in
operation. Because of this difference in structure, it is often
difficult to heat seal the microporous film to the second layer by
conventional melt sealing equipment because of the differences in
the softening points of the two layers. When two layers of a
conventional packaging material are sealed by softening the inside

portions of each layer, the softened film tends to adhere to the
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fterial to be absorbed by the desiccant material. Conventional desiccant
B2 kaging utilizes a mcroporous |ayer or layers l|lamnated to a

por - per meabl e pol yolefinic material where the vapor perneable layer is
““drfferent in structure than the mcroporous level. This second |ayer
provi des additional strength and stability for the desiccant packaging
material. Strength and stability ﬁbr t he desi ccant packaging is good if
two simlar microporous |ayers are seal ed together but this usually
requires ﬁggcial eggignent such as inpul se sealers which are slow in

oper at i on. Mt &ifge hP%s Rfieft Pt @t AhS (390 LaPe™aqhines ofRGF HPFRI cul t
L0 heal SealrddicBhEEOPLI YR LY IHEO sb0FeS 3GO0E drHEEe DlaryCOoBYON 008! Bl t
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seal ed by softening the inside portions of each |ayer, the softened film

tends to sy sueh atheat-sealer is used in an automatic packaging machdége, seal

bars or hqg%!rolls gf t he sealing machi ne. Under _these_ circunstances a
heat™-
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I n an automatic packa g machi ne, automati ¢ packagi ng machi ne
oper at es siregmenthgni<opestidiily s&Qrld.Seml bagi s, PaRécoskust Rdatelihe

| am nated filmthat is formed frequentl.y is not strongly sealed. In
addi ti on, tmescef &ilepawbdch are often used to form these desiccant
cpntainers is higher than uncoated films..
Laminated films have been utilized for wvarious types of
containers wherein the composition of the layers of the laminated
film are different. ‘ l:;or example, U.S. Patent No. 4,332,845
discloses a bég used to encapsulate an oxygen absorbent, wherein
the bag is composed of a laminated sheet comprising a microporous
film and one or more gas permeable sheets laminated to one or both
sides of the microporous film. The film is selected from a number
of conventional films including, for example, Celgard®
(manufactured by Celanese Corporation) and Tyvek® (manufactured by
E.I. DuPont). The lamination process utilizes a low melting
temperature adhesive secured to_the ins'i.de surface of a microporous
material to laminate the microporous; film to t::.he gas. permeable
layer. Alternatively, a portion of the gas permeable sheet can be
melted to secure it to the microporous layer.
U.S. Patent No. 4,856,649 discloses a deodorizer parcel formed

from a composite sheet packaging material composed of a gas

permeable sheet, such as a sheet of paper or nonwoven cloth,



s of filnms which are often used to formthese desiccant containers is
er than uncoated fil ns. Lam nated fil nms have been utilized for
ous types of containers wherein the conposition of the |ayers of the
Tamnated filmare different. For exanple, U S. Patent No. 4, 332, 845
di scl oses a bag used to encapsul ate an oxygen absorbent, wherein the bag
I s conposed of a | am nated sheet congrising a mcroporous filmand one or
nmore gas permneable sheets |am nated to one or both sides of the

m croporous_fiJm The filmis selected froma nunber of conventional

films inctoliiffed opbe sevexahppyers of g plaptis |filmyartifaelestes Hilms
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| am nation process utilizes a g erature a to
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filmto the gas perneable layer. Alternatively, a portion of the gas
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U. S. Patent fb 649 di scl oses, a deodori zer parcel formed froma
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) container for containing a parenteral solution. The packaging
material for the parenterai container is a water vapor barrier
material which includes a first plastic sheet, a second plastic
sheet and a metal sheet wherein the first and second plastic sheets
are preferably comprised of a polypropylene.

U.S. Patent No. 4,210,686 discloses a multilayered plastic
sheeting material which is resistant to water vapor transmission.
'The first layer is comprised of a block copolymer and a polystyrene
secured to a polyolefinic second layer.

U.S. Patent No. 4,769,175 discloses an oxygen scavenger for
preserving foods or other articles in an oxygen-free environment,
wherein the packaging may consist of a nonwoven fabric or
microporous film laminated to various plastic films. The
composition of each side of the laminate may consist of a number of
different polymers including polypropylene, polyethylene and
polyethylene terephthalate. |

-Finally, U.S. Patent No. 5,035,731 discloses a moistuFe
absorbent insert for use in a cigarette container. The membrane

surrounding the absorbent material consists of a microporous



rised of a plastic filmwith a high softeni'ng point secured to a-
stic filmwith a |low softening point. The surface of the plastic film
mnated to the gas perneabl e sheet is conposed of a different nmateri al
”'han t he gas perneabl e sheet. U S. Patent No. 4,322,465 discloses a
seal ed, parenteral container for containing a parenteral sol ution. The
packaging material for the parenteral container is a water vapor barrier
mat eri al which includes a first plastbc sheet, a second plastic sheet and
a netal sheet wherein the first and second plastlc sheets are preferably
conpri sed @erRrppeygrdpysefielgard® or (g Selpulese tNdacgtalte. 686 discloses a
mul'til ayered pl material which is r tant to ma er ., vapor
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4,769,175 di scloses” an oxygen scavenger for preserving foods or ot
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The nmenbrane surroundlng t he absor beht mat erial consists of a m croporous
material is generally coated with an adhesive. This adhesive is

heated to bind the two layeré together. Because of this adhesive,
it is difficult for the equipment utilized to form the desiccant
packaging to work at peak capacity. Weak seals which are
frequently formed using this eéuipment often result in significant
down time for the equipment. In addition, films laminated with
adhesives do nqt form a strong bond between the layers, which is
desirable for desiccant packaging. In addition, because coated
films are more expensive than uncoated films, packaging material
formed using coated films tends to be more expensive than laminated
films formed from uncoated films.

Therefore it is an object of the invention to disclose a
desiccant container containing a desiccant material encapsulated by
a laminated, water vapor permeable desiccant packaging material
formed using conventional form-fill sealing equipment.

It is a further object of the invention to disclose a
desiccant container formed from a laminated, water vapor permeable
desiccant packaging material which exhibits great strength and is

less costly to produce than conventional desiccant packaging



% nbr?an.'e such as Celgard[err] or ‘a cellulose triacetate. VWi | e
ese references disclose nultilayered packaging materials, sonme of which
used with desiccant naterials, there are still significant problens in

the‘production of a packaging material for desiccant containers and their
use with specific types of desiccant materials. During the production of
‘conventional |am nated packaging matgrials, at |east one side of the

packaging material is generally coated with an adhesive. This adhesive is
heated to bjnd the tw |ayers together. Because of this adhesive, it is
difficult for the equipnent utilized to formthe desiccant packaging to

work at peak capeci i¥. a f¥éker SEBJeOMbEN LALE inbERENGNT kY (ALERG HSING
this equi pnent often result in significant down tinme for the equl pnent.
| n" addi ti onde$id¢omnt] gpnhatmst Wothed ditbasa iemidatad) whee vapwir’ fendapnd
between the |ayers, which is desirable for desiccant packaging. In
addi ti on, b%%%\i/g‘?%aﬁ%’eﬁgmq Retefri@lpoyhereipethd dasidmmsughiecss of fadimg,

packagi ng L al r ysi.ng_coated filns tends, to. be re expensive
than I am ngt!%)g&%ﬂfrr&% g?%"elcflaftreo?nrﬁﬁéoo%‘tegdffﬂ’ fompatible ﬂ?gvg’ﬁfﬁjr%' it is an
obj ect of the intenld anste1di 561322 8bjElaSIACARE EARLAIRGN 6081 i1YR0 42
desi ccant material encapsul ated by a ? am nat ed, water vapor perneabl e
desi ccant pérR«irfiand mantaindr fobonerbdrosi adambnuted, enakr fipgorf péimedaki Ng
equi pnent . . It is a further object of the invention to disclose a
desi ccant cOFRHIGRE PeFAgLng Bateriadnfempiisingape ungepbed fHcKeROT @IS Or

nonwoven film layer.secured t6 an uncoated laminated film, wherein
the inner layers of the microporous film and the laminate film are
composed of compatible material.

It is a still further object of the invention to disclose a
desiccant container formed from a laminated, water vapor permeable
desiccant packaging material wherein the desiccant material
contained within the packaging material is a combination of calcium
chloride and starch, preferably a modified starch.

These and other objects and features of the present invention
will become apparent to those skilled in the art from a
consideration of the following detailed description, drawings and
_claims. The description, along.with the accompanying drawings,
provideé é selectéd example of the construction of the product and
process to illustrate the invention.

(c) Summary of Invention

In accordance with the present invention there is provided a

desiccant container for absorbing water vapor without releasing

- water from the container comprising a desiccant material



i ccant packagi ng material which exhibits great strength and is |ess
tly to produce than conventional desiccant packagi ng

erial . It is a further object of the invention to disclose a
desiccant container forned froma | am nated, water vapor perneable

desi ccant packaging material, wherein the inside surfaces of facing

layers of the lamnate are forned fr@&m conpati ble materi al s. It is a

from a consi deration of the follow ng detail ed description,

still further object of the invention to disclose a desiccant container
formed froma Ian1n d,, water, va ermeabl e desi ccant ,pack

material cofP ?T%"T‘H@? ﬁ e ot &6‘“‘1’13 ed%or%‘t‘&erorva%%vﬁ%‘ﬂe?@ ‘?gil‘é:%a%cured
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filmand the lamnate filmare conposed conpati ble materia

is a still tuddierd aipecpomsust be ndnw@vehofiln, teat| ss£lai tdeancunuﬁated
container forned froma | am nated, water vapor perneable desiccant
packagi ng nbteinatie fhkRreiwhergin &églmtem@rpaprowmranm%ﬁt Ain dRe

packagi ng materi al a cogb of calciu e an t
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raw ngs and

nonwoven film is sealed to the inner surface of the uncoated
laminate film, and wherein the inner surface of the uncoated
microporous or nonwoven film and the inner surface of the uncoated
laminate film are comprised of compatible polymeric materials. The

desiccating material utilized with this desiccant container may be

a conventional desiccant material but, preferably, it is comprised

of a combination of calcium chloride and starch, preferably

modified corn starch.

In addition, there is disclosed a process for forming a
desiccant container for absorbing and immobilizing water vapor
without releasing water from the desiccant container comprising

(a) forming an uncoated microporous or nonwoven £ilm
having an inner and outer surfé.ce,

(b} forming an uncoated, water vapor permeable laminated
film having an inner and outer surface, wherein the uncoated
microporous or nonwoven film comprises a different composition
than the uncoated laminated film and wherein the inner surface
of the uncoated microporous or nonwoven film is compatible
with the inner surface of the uncoated laminated film,

(c) sealing most of the edges of the inner surface of



4ns. The description, along with the acconpanyi ng draw ngs, provides a
gcted exanple of the construction of the product and process to

I trate the invention. (c) Summary of Invention In
accordance with the present invention there is provided a desiccant

cont ai ner ‘for absorbing water vapor w thout releasing water fromthe
contai ner conprising a desiccant materi al encapsul ated by a

| am nat ed, water vapor perneabl e desigccant packaging material, wherein

sai d packagi ng material conprises an uncoated m croporous or nonwoven
film heat seal etheomigreprgoaseflilnd &oi hiae eedgebnef wher snert kerfaoat ethe

m croporous or nonwoven filmis _produced froma different conposition than
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|am nate filmare conprised of conpatible polyneric materials. The -
desiccating nateandl utilized with this desiccant container may be a
conventional desiccant material but, preferably, it is conprised of a
conmbi nation of cal ci uhfkhisseldRI it SeBeERingorRIcaLles) §d9sm @it FR]) PaGkATe

starch. to form the desiccant container.

(d) Brief Descrigtion-of the. Drawings

This invention will noQ be described with reference to the
accompanying drawings in which:

Figure 1 is a perépective view of the desiccant container.

(e) Detailed Description of the Preferred Embodiment
Although the invention is adaptable to a wide variety of uses,
it is shown in the drawings for the purpose of illustration as
" embodied in a desiccant container (10} for absorbing and
immobilizing a liquid comprised of a desiccant packaging material
(12) encapsulating a liquid absorbing and immobilizing desiccanﬁ
material (14). See Figure 1.

The desiccant packaging material (12) comprises a laminated
film layer (16) with an inner (18) and outer (20) surface
preferably formed from an uncoated microporous or nonwoven f£ilm
layer sealed to an uncoated, water vapor permeable laminate film
(22) with an inner {24) and outer (26) surface. The inner surface
of the layers are sealed at the edges as shown in Figqure 1.

Conventional microporous or nonwoven films used for the

manufacture of a laminated packaging material have been formed into



ddition, there is disclosed a process for formng a desiccant
ai ner for absorbi ng and i mmbilizing water vapor w thout releasing
er fromthe desiccant container conprising (a) form ng an

oat ed m croporous or nonwoven film havi ng an i nner and outer
surf ace, (b) formng an uncoated, water vapor perneable
| am nat ed fil mhaving an inneggand outer surface, wherein the
uncoat ed - m croporous or nonwoven filmconprises a different
conposition than the uncoated lamnated fil mand wherein the inner
surface a QbmpBeit@coainf NBAHIRROT @S Bhoti¥IWOVIEeki | Bfi S madepakl bl e
w th the inner surface of the uncoated |lam nated film (c)
seal i ng nos€onventiomraddes bhe thvadingerf $hef hee lgfyers is accomplished by
9 the mcroporous. filmto the edges of the inper surfagg ?.Ls:.dg

uncoat ed | abhat'&s ©fl At PIEFHTS ‘tﬁ*é‘é’lhcé’&ﬁf:s pQeRagf ng°thett, *
d) fill
(d) ' ' ngsﬁl:'gacgjeesSI (\fcgpx %?e&%gehﬂotrhlgaabge%s Isﬁ? rcﬂ.?igly dlsr%a:gr?(f%re'dalthat

preferably a mxture o lum c e and s
(e) seali ngsthenq,enmmdageunaeaidainedgeék@;‘mt;haaaaﬁi@age can be tpofiacsat he

desi ccant contai ner. (d) Brief Description of the Draw ngs
from uncoated microporous or nonwoven films.

The uncoated microporous or nonwoven film (16) comprises a
film having a plurality of fin'e openings, which film is gas
permeable, but water impermeable when there is no dlfference.'
between the air pressure outside of the film and inside of the
film. The size of the openings is preferably in the range of about
0.01 to 50 microns. The uncoated microporous or nonwoven film may
constitute a single film layer or may comprise a laminate of
separate microporous film layers. Preferably the film is a single
layer microporous film formed from a polyolefinic material, such as
polyethylene, polypropylene, poly(fluorinated ethylene), ethylene
vinyl acetate, ethylene acrylic ester and the like. The ancoated
microporous or nonwoven film may be prepared by any conventional
film forming process including cold orientation of the film,
orientation of different substance-containing films, extraction of
different substances from different substance-containing films,
extraction of different substance-containing film followed by
orientation of the treated film, cross-dispersing of a bundle of
fibers followed by heat-pressing the resulting film and any other
conventional procedures utilized for the formation of a microporous

film. Many such microporous films are commercially available and
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¥t i nvention will now be described with reference to the acconpanying .
S ngs i n whi ch: Figure 1 is a perspective view of the desiccant
“&ont ai ner. (e) Detailed Description of the Preferred Enbodi ment
“A'though the invention is adaptable to a wide variety of uses, it is shown
in the drawi ngs for the purpose of illustration as enbodied in a desiccant
container (10) for absorbing and immobilizing a liquid conprised of a
desi.ccant packaging material (12) encafdsulating a |iquid absorbing and
i'mmobi | i zing desiccant nmaterial (14). See Figure 1. The desi ccant
packagi ng naterseld/( fdr esapplecsinder athaataae CelgardSyidicechel Gelanese

i nner (18) and outer (20) surface referably forned fr ungoat ed
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manuf acture of a | am nated packagi ng material have been formed into
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polyethylene or polypropylene-based microporous film and most
preferably a polyethylene spun-boﬁded paper such as Tyvek® 1059B or
1037B manufactured by E.I. DﬁPont; or a polypropylene based film,
such as GDT II manufactured by San Ai, Ltd. of Osaka, Japan.

The second layer of the desiccant packaging material is
preferably formed from the uncoated laminate film (22). The
laminate film can be formed of conventional polymeric materials.
The critical aspect of the composition of the laminate film is that
its inner surface (24), which is bonded to the inner surface (18)
of the uncoated microporous or nonwoven film layer at the edges of
the packaging material, must be comprised of materials which are
compatible with the composition of the inner surface of the
microporous or nonwoven film layer. Materials that can be used to
form this laminate film include conventional polyolefinic materials
such as polyolefinic polypropylene, polyolefinic polyethylene,
polyesters and the like. Preferably, the uncoated laminate film
has a lower moisture vapor transmission rate than the microporous
or nonwoven film. Also preferably the softening temperature of the
uncoated laminate film is lower than or equal to the softening

temperature of the inner surface of the uncoated microporous film.



aces of the layers. It has been surprisingly discovered that strong,

i nat ed desi ccant packaging materials can be produced from uncoated
foporous or nonwoven fil ns. The uncoated m croporous or nonwoven
Til'm (16) conprises a filmhaving a plurality of fine openings, which film
i's gas perneable, but water inperneap] e when there is no difference
between the air pressure outside of t filmand inside of the film The
size of the openings is preferably in the range of about 0.01 to 50

m crons. The uncoated mi croporous or nonwoven filmnmay constitute a single
“filmlayer Prefrmpblgnthiesdanidaid nNEllen Gfs dRpRisée BFCROPRIAustéd! FLimyers.
Preferably the filmis a single Iayer mcroporous filmforned froma

pol yol ef i ni PTRIIEANG| 2 ddeh Blting yat ppfterinp@yimtopmdtendal, such as

pol y(fluorinated. ethylene), ethylene, vinyl acetate, .ethylene acrylic ester
and the Iil<flt'9(?a:L sé:eﬁhc%%(fagc)&d_?ﬁc pSr"gﬁsi_aﬂ?é‘“ﬁg?fgo%r? oM n’ﬁ‘gltﬁé‘gpg«%b’é? ed by
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film orientation of different substance-contarning filns, extraction of
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of -differen ] -containing filmf Iqﬂ@ﬂ y orientation of the
treated fi Wﬁ??@;@dﬁ%%r&ﬁw%&% bbtr})ncifgé 1of Jélj'bers fol | owed by
heat - pressing t resulting filmand y,,ot her . convenji onal praqcedures
utilized for thgﬁfo?ﬁg ?o%gﬁ?cs ﬁ?@%o s Laprpate h%msiﬁﬁ1é%%%F55Bi%us
films are GQﬁﬁEHCE@éﬁﬁmﬁ%@i&fﬁ”d%i@ﬁdgre incompatible with the microporous

layer, such as materials having a higher melting or softening point

-

-than that of the inner sq;face of the microporous film, such as
polyester material. 'In contrast, the inner surface of the laminate
film (24) must be formed from a material which is compatible with
the inner surface (18) of the microporous film. By having the two
inner surfaces formed from compatible materials, a strong bond is
formed between those layers when they are heat sealed together.
"Compatible" means that the materials mix on a molecular scale
and will crystallize homoéeneoﬁelyl Thus, while such La&ers may
not have precisely the same softening point, they should have
softening points which are consistent, so that the materials will
mix on a molecular level. Compatible bonds generally have a bond
strength of at least about 5 1lb./in. or more. For example, the
compatible materials may include hiqﬁ density, low density, or
linear low density polyethylenes as well as nonoriented, bi-axially
oriented or laminated polypropylenes. In contrast, the outer
surface of at least the laminate film should be manufactured from

incompatible materials such as polyester or nylon or a polyethylene



% sold, for exanple, under the name Cel'gard[err] (Hoechst.Cel anese

pfipor ation), GORE-TEX[err] (Gore & Co. Gibh) and Tyvek[err] (E.I. DuPont).
e preferred microporous filmhas a GQurley-type air perneability of about -
01 to 10,000 sec./100 nmillimeters, preferably 1 to 1,000 second/ 100
mllinmeters and nost preferably |ess than about 400 seconds/ 100
mllimeters. Preferably, the mcroporous filmis a polyethylene or

pol ypropyl ene- based m croporous film agd nost preferably a pol yethyl ene

spun-bonded paper such as Tyvek[err], 1059B, or 1037B panufactured by E.I.
DuPont, or °X Bgﬁiﬁﬁwe«éﬁemﬁ&%’é’cﬁ# it ashighers s@%fef‘f‘n?m?ﬁffné:cttﬁ?%dykb? San
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material IS prefer romthe uncoated lamnate film (22). The
lam nate film can Aedfwioigd ief igonyest ¢itAlcapokaEr te Nl &ugfacd hef
critical aspect of the conposition of the lamnate filmis that its inner
‘surface (2&%pthwhhehlapihuteiefilm ande thenavicropéras (8)nongbvehefihe oeg ed

m croporous or nopwoyen film.|ayer at the edges of _the packaging terial,
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pol yethyl ene, polyesters and the like. Preferably, the uncoated |aninate
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nonwoven film Al so prefergbly the softening tenperatyre of th coat ed
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Further, uncoated films are generally less expensive than coated
films, sometimes by as much as 50 percent.

Suitable materials for use as the desiccant material to be
incorporated into the desiccant packages include conventional
desiccating material such as silica gel, clays, calcium chloride,
alkali metal carboxylate salts of starch - polyacrylonitrile and
other products that absorb, gel or thicken upon contact with water
or water vapor, such as sodium polyacrylate. However, it has been
surprisingly discovered that the preferred desiccant material is a
mixture of calcium chloride and starch, preferably a modified
starch, such as MIRA-SPERSE® 623, 626 and 629 produced by Staley
Food Products. The composition of - this desiccant material is
preferably about 20 to about 90 percent calcium chloride mixed with
about 80 to about 10 percent starch. More preferably, the calcium
chloride comprises about 50 to about 80 percent while the starch
comprises about 50 to about 20 percent of the composition.

The process for the formation of the desiccating container



wperature of the inner surface of the uncoated microporous film
Preferably the lamnate filmis conprised of a lamnated film
rising a high nelting or softening point material, such as polyester,
“f'écated on one side laminated to a lower nelting point material, such as
pol ypr opyl ene on the opposite side. Exanples of acceptable lamnate film
include, for exanple, RPP91-1964 d4 RPP 31-1007a nmanufactured by
Rol | Pri nt. The outer surface (26) of the lamnate filmare preferably
formed frommaterials which are inconpatible with the m croporous | ayer,
such as nat epmptEsdm\d mymbhehi gheartepel t iThy desbdofanénpagkppingt matéwairlt hat of
the inner surface of the mcroporous film such as polyester, material. In
contrast, tR&ETFhnEPrRed § acko ofo¥hetheyfasiceant pankegananfirteelt Sfmddtef r om
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m croporous y having I nn surftaces fromco
materials, asstieRE bQIIshelds orf UdHRErbet veeN EbwsMtiaNel s svhigfed.hey1arg heat
seal ed toget her. "Conpati bl e" nmeans that the materials mx on a

nol ecul ar spatferwedl vembodimestal the e miowogersous|film Thes, anhi ircoateld .
layers may not have precisely the sane softening. point, they Sh0ﬁ|d h%ve
sof t eni ng pBFATSPAFANH U NWoHEVeR ehtln sichhaf FREIIRA % Preducedihy Hoechst

Celanese Corporation, Tyvek® Nos. 1059B and 1073B produced by E.I.
DuPont or certain other polypropyléne-based non-woven films such as
GDTI, II.produced by San Ai éf Osaka, Japan. As stated above, the
permeability of this microporous film should be in the range of
about 1 to about 1,000 Gurley seconds per 100 millimeters and
preferably less than about 400 seconds per 100 millimeters.
Following the formation of the uncoated microporous or
nonwoven film, the uncoated laminate film (22) is formed. As
stated above, this uncoated laminate film can be comprised of
different layers of the same or different materials laminated
together. However, the critical element of the composition of this
material is that the film must be uncoated and the inner surface
(24) of the laminate filq,.whiqh is sealed.to an ipner surface (18)
of the.microp;rous materiai,'must be formed of a material which is
*compatible® with the inner surface of the uncoated microporous or
nonwoven film. In one preferred embodiment, the laminate film is
a laminated film containing a polyester material on the outer
surface with a polypropylene material on the inner surface, such as
RPP 91-1964 made by RollPrint. Another preferred embodiment is RPP

31-1007A, a polyethylene-based material also manufactured by



%8 on a nol ecul ar level. Conpatible bonds generally have a bond strength
jat | east about 5 Ib./in. or nore. For exanple, the conpatible
erials may include high density, |ow density, or | i near | ow density

“potyet hyl enes as well as nonoriented, bi-axially oriented or |am nated

pol ypr opyl enes. In contrast, the outer surface of at |east the |amnate
filmshould be manufactured from ingpnpatible materials such as pol yester
or. nylon or a polyethyl ene 13 or
pol ypropyl ene material with a higher softening point than the inner
surface of RdelHrdmitnate film material. In addition, it is also

critical that the_.inner surface of , bot he |amnate film and the
m croporous or AGHGYERTtHren aﬁhBBa?cht*\ﬁ ttﬁ°g)1a5é‘°cﬁ?esit\9§. egg%f)a?fe(f'hﬁ | m
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quality, weakK seals. |In additio al 1 ng machi nes used for seali'ng
‘coated fil BrafeRiural.SooRer 6f expeREiviftades BF ehdi pfodudt floamefefpd,the
resulting in greater expense for the manufacture of sealing coated fil ns.
Furt her, uricuoiteed f ihventian géaertdidty thkes borgentinmed: hhetwenit elhef jtwes,

sonetinmes by as h as 50 rcent., Sui.t abl e terials for,use as the
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utilizing the capability of compatible materials to form a strong
seal.without using an adheéive, the strength of the desiceant
packaging material is significantly increased over conventional
packaging materials. In addition, these uncoated materials have a
lower cost of production and run better through the sealing
equipment.

The preferred desiccant material is then placed within the
desiccant packaging. By using the preferréd desiccant material
(14) formed from calcium chloride and starch, preferably a modified
starch, lesser quantities of the desiccating material need be
utilized than for éonventional desiccating containers and still
achieve the same amount of moisture absorbency.

Following the addition of the desiccant material to the
desiccant packaging material, the remaining unsealed edges of the
desiccant container are sealed to complete the formation of the
desiccant container.

(f) Examples

Example 1

A microporous film manufactured by San Ai, of Osaka, Japan,

N



kali nmetal carboxylate salts of starch - polyacrylonitrile and other

pducts that absorb, gel or thicken upon contact with water or water

bor, such as sodi um pol yacryl ate. However, it has been surprisingly
di'scovered that the preferred desiccant material is a mxture of calcium
~chloride’and starch, preferably a nodified starch, such as )

-~ M RA-SPERSE[err] 623, 626 and 629 proggiced by Staley Food Products. The
conposition of this desiccant material is preferably about 20 to about 90
percent cal ¢cium chl orj I xed wi_th bout .8 ute p ent, Siyakch.
Mor e prefer?a(BF'&”/",l tHe ggﬁ:#nhmwa%hfg?}ee g%m%r ?lsaégnggguthég't%&gbgéjzt Szté)gl
percent Whi hgnhBEcBiALE Nby CRIRLPSET .abOKEi 6 Of O a0 cpeta&bntvioh tahe
conposi tion. The process for the formati on of the desiccating
cont ai ner adhesive. The inner surface of both layexs} wascoempatibdeaasibear of
steps. The desiccant packaging material is_first fornmed. . To formthe
desi ccant pasRabPhy prRYkvEthYLers magerialist afbe |gdgest PENthe HEDER BRI AFeS
m cropor ous _and. nonwoven film (16 i.s. first f [ fr
convent i onansgﬁ?c%%.erlallr? é’er%rse%aelrefiectl‘)%ﬁ'g i %ggFg?%ed %%g?o%%?%hs i mis

an uncoat edpofh CireBAE OUfdOhalR NbAWY edrd iHdiedCRoagsber gar dfe11dwimigodineed by
Hoechst Cel anese Corporation, Tyvek[err] Nos. 1059B and 1073B produced by

E.|. DuPonfoomatioen aifntbiheseaiol yipr ciybrgth bdsthe realvwaerebiteds WUMY as
GDTI, 11 produced by San Ai_ of Osaka, Japan. As stat %d ahove, the
an Instron tensile strength tester on an inch wilde strip of the

materialt _The average seal strength in pounds force per square
inch was 9.38 1lb/in2.
Example 2

An uncoated polyethylene-based spun bonded microporous
material, Tyvek® 1059B manufactured by DuPont, was sealed to RPP
31-1071 manufactured by RollPrint. The inner surfaces of these two
layers were compatible because they were both polyethylene
materials. Neither of these films were coated with an adhesive.
The edges of the inner surfaces.of the two films were sealed
together by use of heated seal bars with both front and back heated
at a temperature of 350°F. Following the formation of this sealed
laminatedtfilm, thelsérength of the seal was tested using the
procedure described in Example 1. The average seal strength was
10.21 1b./in?.

Example 3 - Comparative Example

To compare the strength of the seals made with coated
materials, the following composite film was produced: the edge of

a Desiview® MP-20 film, manufactured by Wraps, Inc. of East Orange
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meability of this microporous filmshould be in the range of about 1 to

ut 1,000 Gurley seconds per 100 nmillimeters and preferably |ess than

ut 400 seconds per 100 mllinmeters. Fol l owi ng the formation of the

““‘uncoat ed m croporous or nonwoven film the uncoated lamnate film(22) is
f or med. As stated above, this uncoated |am nate filmcan be conprised of

~different |ayers of the sanme or diffda7ent materials |am nated together.
However, the critical elenment of the conposition of this material is that
‘the filmmust be uncoated and the inner surface (24) of the lamnate film

whi ch is sl ed3CoSaftshier theadges ¢t g) Tvyeak® A5 HinatepdrbRanvdestraed nust
be forned ri i | s Ihle’ wt e,l rface of -
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the outer surface with a pol ypropylene material on the inner surface, such
as ‘' RPP 91-dfbdwatndeabyb®Red | Prihet supfrstelsewhixte fweree deahixd diagetther swRRP
31-1007A, arﬁ$h¥p¥hglene-ba ed paterial also manufactured b ‘
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procedure. One of the advantage e pro from
bound, polyethylene material. The strength of the seal was

computed based on the test described in Example 1. The average
strength of the seal was 2.i7 1b/in?.

As is clear from these examples, desiccant packaging materials
formed from an uncoated microporous film sealed to an uncoated film
laminate where the inner surfaces of the films comprise compatible
materials arelsuperior in performance over conventionally formed
desiccant packages sealed using an adhesive coating. Not only is
the strength of the seal between the two layers at least as strong
and generally stronger than that produced from coated materials,
but the price of the uncoated materials is significantly less. In
addition, because none of the layers of the packaging material are
coated, the packaging material can be formed using conventional
sealing equipment, such as resistance heated seal bars running at
peak efficiency. When the preferred .desiccant material is
utilized, thése desiccant packages also have water vapor absorption
capabilities at least as good as conventional desiccant packages

formed from coated microporous and laminated films.



it &nt i nvention is that the bond formed between the two conpatible,
goated nmaterials has a significantly greater strength than conventi onal

ds utiIizWoating. By wutilizing the capability of
“gonpati bl e mat ¢ to forma rong seal wthout using an adhesive, the
‘strengt h ‘of thgmmmqm aging material is significantly increased
over conventional ¢ terials. In addition, these uncoated
materials have a |ower "codt o prodkfction and run better through the
seal ing equipnent. The preferred desiccant material is then placed

wi thin the desiccant packaging. By using the preferred desiccant materi al
(14) fornmed from cal cigym chl ori deladmd starch, preferably a nodified

starch, lesser quantities of the desiccating material need be utilized
than for convent}onal® gesiceart mPIEeARYT ROBRr$N%Stil |  achi eve the sane
amount of noi sture absorbenc %ddition.of tcpe dq:si ccant

: Fol .l owi ng t
material to the desi%d ‘?ﬁmﬁé&ﬁaﬂ?ﬁﬁrﬁ?&t ésluiné&,mc{]el%e e fai RIHG2 thseal B Sedges
of the des{,s,fc,@flt SO AIYIRM aeei?ﬁ@ﬂted phOK&PHY ehetdhenil,or RREEON, Of sdie

desi ccant contai ner. Exanpl es "Exanple 1 A m croporous
fil m manuf apackagihy rBetrerdial obmfsiales, adaparnated microporous or nonwoven
film having an inner and outer surface heat sealed to an uncoated
laminate film having an inner and outer surface, wherein the
uncoated microporcdug or -nonwoven film comprises a different
composition from the uncoated laminate film, wherein edges of the
inner surface of the uncoated microporous- or nonwoven film are
sealed to edges of the inner surface of the uncoated laminate film,
and wherein the inner surface of the uncoated microporous or
nonwoven film and the inner surface of the uncoated laminate film
are comprised of compatible polymeric materials. |
A 2. The desiccant container of Claim 1 wherein the uncoated
laminate film has a lower moisture vapor transmission rate than the
micropprous or nonwoven film.

3. The desiccant container of Claim 1 wherein the
microporous or nonwoven film has an air permeability of less than
about 400 Gurley seconds/100 ml.

4. The desiccant container of Claim 1 wherein the uncoated
microporous film is produced from a polyethylene or polypropylene
polyolefin material.

5. The desiccant container of Claim 1 wherein the inner

surface of the uncoated microporous or nonwoven film of the



¥ Known as_GDT ' to alamnate film RPP 32-2011 |
i factured by Rol | Print. Neither filmwas coated with an adhesive. The

- surface oﬂlﬂﬂm Hum conpati bl e as—they ~are both pol yet hyl ene

: rraf'em als. The r surfaces (fTHISeSHRaY ASE)"B? re sealed

t oget her ' by heat &d Sedl bars where both frqnt anMre heated to
enpth of the

350[err]F.. Followi ng the formatil®@n of thi
seal was tested using -an Instron tensile strength tester on an i nch w de

strip of the material._ The average_seal strength in pounds force per
squar e |ndif?%agtSQaFBFFhT%r‘ﬁtenE%aﬁ?H‘Hé’lEes a Wa‘A?F urRRSSt AFrmeable,

pol yet hyl eng o] ond ) Tyvek[err] 1059B
manuf act ur ed. ?%%%%Pgﬁgyog%éngga&g 9&2%% n?%%&g rranuf actured by
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because they were both polyethylene materials. Neither of these filns
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films were seal ed together use of heated seal bars with both front and

back heat ediesd-FcénFerﬁ’ﬁéi‘%ﬁ’cﬁ% neﬁtee;se{ eFPRRTiSES| ROWRRET t WRPFORPERFBRLISf this

seal ed r he s tested using the
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procedure Sscribed verage seal strength was 10.21
I'b./in[err]. Exanpl end degmm&abbueaM£ Claim 1TQ/He@@RAr €héhensd¥ engt h
of the seals nade with coated materials, the follow ng conmposite filmwas
pr oduced: tsh?erfedge af the Dusioated| ea.m.].nm 20L1m |gpmprriaes aet wreer byabemps,

I nc. of East O an
permeab e uncoated polyolef:.m.c polyethylene compatible material.

8. The desiccant container of Claim 1 wherein the inner
surface of the uncoated laminate film comprises a water vapor
permeable uncoated polyolefinic polypropylene compatible material.

9. The desiccant container of Claim 1 wherein the inner
surface of the uncoated microporous or nonwoven film and the inner
surface of the uncoated laminate film comprise water permeable
uncoated polyolefinic polyethylene compatible material.

10. The desiccant container of Claim 1 wherein the inner
surface of the uncoated microporous or nonwoven film and the inner
surface of the uncoated laminate film comprise water permeable
uncoated polyolefinic polypropylene material.

11. The desiccant container of Claim 1 wherein the softening
temperature of the inner surface of the uncoated laminate £ilm is
lower than or equal to the softening temperature of the inner
surface of the uncoated microporous film.

12. The desiccan_t container of Claim 1 wherein the outer

layer of the uncoated laminate film comprises a polyester or nylon

—
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17 NJ, was sealed to the-edges of a Tyvek[err] 1059 material manufactured
==1by DuPont and coated by Aiver Products of Grand Rapids, Mchigan wth a

10 DP adhesi-ve—coating—Fhe-two | ayers were seal ed by use of heat sea

ars. The I re seal ed together were inconpatible as the
d nner su‘rﬂm m@ﬁi I'g ngew[ err] filmwas conprised of polyester
pol yol efi A \WEME; err] 10%8 was a spun- bound, pol yethyl ene

mat eri al . The strength of the seal was conputed based on the tggé
described in Exanple 1. The avera%% Egéﬁgguhmgfihhecs%gﬁaWSSOE.
Ib/inferr]. olymer/&iﬂussbﬁsaPLWQ(ﬁﬂ ffese”exanpl es, desi ccant packagi ng
materi al & F¥ormed from an uncoated m croporous filmsealed to an uncoated
film IaqLﬁ@ﬁ&tmh@ibﬂﬂﬁéthﬁkr surfaces of the filns conprise conpatible
materials are superior in performance over conventionally formed desiccant
packages seal ed using an adhesive coating. Not only is the strength of the
seal between the two |layers at |east as strong and generally stronger than
that produced fromcoated materials, but the price of the uncoated '
materials is significantly less. In addition, because none of the |ayers

of the packaging material are coated, the packaging material can be forned
usi ng conventional sealing equipnent, such as resistance heated seal bars
running at peak efficiency. When the preferred desiccant material
is




ER O : * S desi:gcd
mat eri al surrounded by a | am nated, water vapor perneabl e desiccant
packagi ng material, wherein said packaging nmaterial conprises an uncoated
m croporous or nonwoven film having.an inner and outer surface heat seal ed:
togsan uncoated |ami nate filn1havin%1an i nner and outer surface, wherein '~
i uncoat ed m croporous or nonwoven filmconprises a different
osition fromthe udddat edBSIMASdt e fil m wherein edges of the inner
=sufif ace of the uncoated m croporous or nonwoven filmare sealed to edges
-of ‘the inner surface of the uncoated |lam nate film and wherein the inner
surface of the uncoated m croporous or nonwven filmand the inner surface
of the uncoated |am nate fil BESAEGANONPONTAENBR conpati bl e pol yneric
materi al s. 2. The desiccant container of Claim1l wherein the
uncoated lamnate filmhas a | ower noisture vapor transm ssion rate than
the mcroporous or nonwoven film

A -new desiccant film comprising an uncoated
microporous film secured to an uncoated laminate film wherein the
inner surface of both the microporous film and the laminate
material éfe compatible. This film is less expénsive to form and

produces ‘a stronger bond than conventional coated materials used

for desiccant packaging.

FIGURE 1
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3. The desiccant ‘container of Claim 1 wherein the mcroporous or
nanwoven filmhas an air perneability of |ess than about 400 Gurl ey

seconds/ 100 m . 4, The desiccant container of Claim1 wherein the
uncoated mcroporous filmis produced froma pol yethyl ene or pol ypropyl ene
pol yol efin materi al . 5. The desiccant container of Caim1l wherein

the inner surface of the uncoated microporous or nonwoven filmof the

19 desi ccant packagi ng nateriallgqﬂprises a water vapor perneable,
uncoat ed pol yol efi ni c pol yethyl ene ‘rateri al . 6. The desi ccant
container of Claim1l wherein the inner surface of the uncoated or
nonwoven m croporous filmof the desiccant packaging material conprises a
wat er vapor perneable, uncoated pol yolefinic pohzgfopylene mat eri al .

7. The desiccant container of Caim1 wherei He inner surface of the
uncoated lamnate filmconprises a water va per neabl e uncoat ed

pol yol efi ni c pol yet hyl ene conpati bl e mat ex1al . 8. The desi ccant
container of Claim1l wherein the inn surface of the uncoated |am nate
filmconprises a water vapor perneabl e uncoated pol yol efinic polypropyl ene
conpati ble material. 4
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9. .~The desiccant container of aim1 wherein the inner stffdce -ofs the
uticoat ed m croporous or nonwoven filmand the inner surface of the
uncoated lamnate filmconprise water perneable uncoated pol yol efinic

-pol yét hyl ene conpatible material. 10. The desiccant container of
Claim1 wherein the inner surface of the uncoated m croporous or nonwoven
filmand the inner surface of the uncoated |amnate filmconprise water
per neabl e uncoated pol yol efinic po]r%/propyl ene conpatible material.

11. The desiccant container of Claim1 wherein the softening tenperature

of ‘1he 1 NNgLs AUdAC S MlicddifgUREORIRT LRILAIGR bl WAkks vhOYEIpdriRELeL, equal

to the softeni ng tenperatwur e 1 nn surrace O e uncoate
M Cropor ousnéddted polyoldZiniclpelgesiyaeadtmartiainer of Claim1 wherein the

outer layer of the unicoated amnate fil mconprises a polyester or nylon
or polynmer wit b sof tRivei Wgsiarant haiteinehaef | Ghrdm Slurfhereiof thheinheami nate.
filmmterial . .
surface of the uncoated or nonwoven microporous fJ._lm of the
desiccant packaging material comprises a water vapor permeable,
uncoated polyolefinic polypropylene material.

7. The desiccant container of Claim 1 wherein the inner
surface of the uncoated laminate film comprises a water vapor

~ permeable uncoated polyolefi.nic polyethylene compatible material.

8. The desiccant container of Claim ‘1 wherein the inner
surface of the uncoated laminate film compris_es a water vapor
permeable uncoated polyolefinic polypropylene compatible material.

N 9.  The desiccant coﬁtaiher of Claim 1 wherein the inner
sui_‘fac’é of.the uncoated ixu'.c_:roporqus or r_xonv;woire'n film and the inner
éuf'f}gce of the uncoated laminate film comprise water permeable
t.mc..:_oét.ed_ pglyol_ef;pié poiyethylén_é”: :compatible material.

10 The d_és‘i..c.c'ant_:j_'q;_)'nlfai.nerz Sf Claim 1 wherein the imner

" 'sur:_'face.' of the uncoétea ﬁicroéorous or nonwoven film a;nd the inner
surface of the uncoated laminate film comprise water permeable
uncoated polyolefinic polypropylene compatible material.

11. The desiccant container of Claim 1 wherein the softening
temperature of the inner surface of the uncoated laminate film is
lower than or equal to the softening temperature of the inner
surface of the uncoated microporous film.

12. The desiccant container of Claim_ 1 wherein the outer

layer of the uncoated laminate film comprises a polyester or nylon
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