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Background of Invention Field of Invention. This inventi ngﬁ%@@%ﬁ 2003

desi ccant conw@owmssss More specifically, this invention r
conposition of material for use in a desiccant contai ner K3/l ebsg a

conbi nati on of a deliquescent salt and a nodified starch. Prior Art.

- Desi ccant contai ners which absorb water vapor, water, |iquids and the |ike
are well known in the art. CGenerally, these containers are conprised of a
wat er or water vapor per neabPRSiadaycogragteronal fornmed from fi brous or
film products securely seal ed together at the edges of the packaging. The
packagi ng materi al encapsul ates a desiccant material, such as silica gel.
The volune of water or wate vapor absorbed by the desiccant container is
general |y det er mi ned Bagkgheund ot Wegbneagaci ty of the desiccant mnateri al
contained within the cqontainer and the tenperature and relative humdity
‘level of the surround®i§ldi L Tmwentypa.of desiccant container absorbs both
wat er vapor and hii%ui.d water by permtting both to pass through the

* packaging material to ‘B&BbSeR bRl arest ke desiowmart commbenbak. | SO

ci rcunst anc 16 -Rackadgi material for this type of product dissolves
to pernmit tf}ﬂ?edesi gcg;g%lé ﬁg?@r BV SRt Frldttsist Hian 4 heodesd agant Jgont ai ner

~to have 1 27, i
. WR024383 Br use 1in a desiccant container comprising a

combination of a deliguescent salt and a modified starch.
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
bermeable packaging material formed from fibrous ;r film
products securely sealed together at the edges of the
pagkaging. The packaging material-encapsulates a desiccant
‘material, such as silica gel. The volume of water or water
Vapor absorbed by the desiccant container is generélly
determined by the absorbent capacity of the desiccant
material contained within the container and the temperature
and relative humidity level of the sufrounding air.

One type of desiccant containe;' absorbs both water
vapor and liguid 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 degiccant

material contained within the desiccant container to have



23 DECEMBER 2003 PCT/ US02/ 12840 direct contact with the Iiquid. Another

type of desiccant container absorbs water vapor but not |iqui -T:n:

packagi ng mawerozedszfsor this type of desiccant container |P§%%§ Efloz 93
. . . . 4

prevent water absorbed w thin the desiccant contai ner as watér Vvapor from

being released fromthe desiccant container in the formof liquid water.
There are namdjirechmomipreadwits thatimpaautilized as desiccating agents.
Anong the nost conmon used include silica gel, calciumsulfate, calcium
fluoride, activat¥ptheharypealof mesdcubar cwnedefer |ddtw® GhLEK e cal ci um
chloride and_other such products. A common |ist of drying agents is

cont ai ned, f&Pte@ipiiauipnwiter- Gﬂhmpackaﬁ;h;g;hnapediialofoﬁhﬂmé?%ly?e

Technol ogy, Val une 7, Eages 378-- 398. Common desiccating agents for use in
convent i onal CdeSTUECEANE coPR R iTes 1ar desiiopeddi e ueseaiti matkeS. ad2ai@ay No.

5,114, 003, V\@Igﬁl di s}gl oses,.the use of a nontnorillonite clay, silica gel,
mol ecul ar si 8ve T tatt UIT G HRT ARERRT sBFf aBseantapalcifitonc beangde. The'

use of silic lum no sili.cate, alumna, activated charcoal and
nol ecul ar s?%\g%sseéis%ﬁggi%%%t#‘?’?dcgéé‘htgo%n&i’fs@o@é@ form. 8 1Pgudat No.

4,464, 261. Cpppercial grade calciumchloride is a widely used desiccant
due to its low cost and high degree of hygroscopicity. Calciumchloride

~conpacted in the dharm Qf-« RALL r i s,used as a drying agent, for
exanmpl e, a WO 02/083273 © oy Wfiol pggggéts thatY283 utllf}{ze(? as

desiccating agents. Among the most common used include
silica gel, calcium sulfate, calcium fluoridé, activated
charcoal, molecular sievers, lithium chloride, calcium
chloride and other such products. A common list of drying
agents is contained, for example, in  Kirxk-Othmer,
Encyclopedia of Chemical Technology, Volume 7, pag;.s 378~
388. Common desiccating agents for use in conventional
desiccant containers are also disclosed in U.S. Patent No.
5,114,003, which discloses the use of a montmorillonite
clay, silica gel, molecular sieve, calcium oxide, calcium
sulfate and calcium chloride. The use of silica gel,
alumino silicate, alumina, activated charcoal and molecular
sieves as desiccating agents are disclosed in U.8. Patent
No. 4,464,261.

Commercial grade calcium chloride is a widely used
desiccant due to its low cost and high degree of
hygroscopicity. Calcium chloride compacted in the form of

particles or beads is used as a drying agent, for example,



23 DECEMBER 2003 PCT/US02/12840 in U S. Patent No. 3,923,944. M xtures and

conbi nati ons of other material s have been blended with calgi i _
form desi ccatydghieslucts. .For exanple, polyethylene glyc %@%@ggﬁi‘ﬁ

calcium chloride to forma desiccant product in U S. Pat eHil/(§§2/12840
3,779,936. In addition, U S. Patent No. 3,334,468 discloses the use of

sodi um chl or ideyos, sadidip gar bgngﬁa é’élet h calcium chloride. Further, the
conbi nati on of calciumchloride’wt'h rnagnesium |ithiumor ammonium salts

is disclosed, formiexat andl BoddiSatFahen 926. The use of .
calcium chloride with a netal, for éxarrp?fe!\&l}?%n%fggﬁ%‘:ﬁ :E”*EI"? GF8cl osed

in U S Patebletded Withd «862iudrWHikehdet PE #56, AksiacLivat ed. carbon with
calciumchloride as a desiccant product is discl gég%;#ln .%O%gg &nt No.

2,027,093. U Patmple NopoBydtiylelk diBeddsesad hRikse @b cfalghym, chloride
pl aced on a carrier material for use as a gas dryer desiccant. The

preferred metlewide iep Ferwt &l dzedcasnt hprodedt | 86 §08. t BeL &R Cleym
chloride is sodiumchloride. See also, U S. Patent No. 3,334, 468. The

desi ccant prdid®%RR- Us.adddtéan, Nb.S.3Pa86ns o .prebes pdy memphised about
- 90 to 97 percent sodiumchloride as the carrier and about 10 to about 3
‘percent cal citfimUSAI 8Fi 8ediym chderiferor ssflium carbdnammive tandal &igpdi um

. phosphat e i i nor, anmounts may be included in the product. 'Wiile the
HTeiae s Fih

preferred carrier SCal ERuRERisAE den vafs caddiwm dilcoridewit her

: gIE Sé(I:E :\/ESE eRd 5 Ogtgargﬂe%&ﬁmi, n C.I! i'{qsﬂms u&ar hnugglgfgn? ! g.[anl 1(:: Q | C:)LrsI dgi scploc}s?a?is, ! ut[?)rS 2'3
E example, in U.S, Patent No. 3,885,926. The use of calcium
chloride with a wetal, for: exXample, iron fillings, is
| disclosed in U.S. Patent No. 1,798,862. Further, the use of
activated carbon with calcium chloride as a degiccant
product is disclosed in U.S. Patent No. 2,027,093,

U.8. Patent No. 3,390,511 discloses fhe use of calcium -
chloxide placed on a carrier material for use asra gas dryer
desiccant. The preferred wmaterial that is utilized as the
carrier for the calcium chloride is sodium chlé?ide. See
also, U.S. Patent No. 3,334,468. The desiccant product in
U.S. Patent No. 3,390,511 preferably comprised about 90 to
97 percent sodium chloride as the carrier and abouﬁ 10 to
about 3 percent calcium chloride. In addition, sodium
dichromate and trisodium phosphaté in minor amounts may be
included in the product. 1Wﬁilé the préférrea carrier for
the calcium chiorige was sodium chlﬁride, othef disclosed

carriers included sugar, potassium chloride, potagsium

3



WO 02/ 083273 PCT/ US02/ 12840 nitrate, sodiumnitrate and starch. See col umm

-3, line 33. The percentage of calciumchloride used in thb%&@%@%,awgél;iie' 03

10 percent Qgohs because the maj or conponent of the pro
carrier. One o? ﬁzenprobl enms in the utilization of calci uRFTER28848e as a

desiccating agent is that when the water is absorbed, it forns a liquid

“mixture on the SuLf a t al ciumchl oridg. This is discussed in U S
Patent No. 3,334, 26%.9(3%[? ﬁﬁ%orr?\%gn 1|1(l(i|5n%1 i gls'i c%ﬁﬁtc%f%@t's 1ERPs33 4 qui d

may | eak frome Berbagkagt e WaiEhuhaBn fAUSR. REQR! B O Sxapml e, 1T the

desi ccant product is used in storage contalners. Thére ns
wher e absor il aRetfexi 5t UNBshy BecdBSECERAl RERIIUoBIBALR! dovuhum dity
en .

and | ow water vapor pressure is necessary, such as e product

prot ect ed byrotihet deas celantcagdduct can be damaged by npisture. Usually
traditional desiccants, such as desiccant clays, silica gel, nolecular

- sieve and cal ci ugmguldfat ehar prodbedns N ibhithe sutibBtiionHEVes1cfipy Sone
applications the capacity for absorption of noisture of these desiccant
products ischésridevassp érabphatitmeragenhi §sptbbhkewheanthecuatds the

shi pnment of steel products overseas. In order to avoid the rusting of
‘these steel 2BF8 s, 1Ft forms ppotiamnid tHaturiee onr ehat buefbeei off thhd evel in

-the container _hol di ng those steel ~products be maintained bel ow about 40
_percent at ZBCST¥Hr cRLQTIQRg aThdEy éal digsatescdnWiin &) donvRattamdnalo .desi ccant

4 VO 02/ 083%?§3£,34ECE%§E§ czglgéentional desiccant products this liguid

may leak from the packaging which can cause problems, for
example, if the desiccant product is wused in storage
containers.

There are situations where absorption of moisture by a
desiccant product even at low humidity and low water vapor
pressure is necessary, such as when the product protected by
the desiccant product can be damaged by moisture. Usually
traditional desiccants, such as desiccant clays, silica gel,
molecular sieve and calcium sulfate are used in this
situation. However, for some applications the capacity for
absorption of moisture of these desiccant products is too
low. An example where this problem can occur is the
shipment of steel products overseas. In order to avoid the
rusting of these steel productse, it is important that the
relative humidity level in the container holding those steel

- products be maintained below about 40 percent at 25°C. for

as long as several weeks. While conventional desiccant



PCT/ US02/ 12840 products, such as silica gel, can be effective in absorbing

noi sture in sone situations, they do not have the high ca j
absorption Whghdssshecessary for extended periods O ti ma%.&%%fé\@ER 2003
products with a higher capacity for absorption at huni dif§FYS8¥BPY pel ow 40

percent relative humdity are needed in this situation. In other

si tuations MEBLE O j prgducts . begi Q_'absorb npisture at
rel ative hu%?gi ty %e\%%}g% %Fc%%%arl e&e&dngglés%%r%{}q& B PSS uati ons
a consi der aflogstpoEt 119N Qnd he; ARSARLI 0n 4G |t f.th si ccant. product
i s wasted because noi stur emi S 3étbsor bed’ at hh%?n'atg:}t%m?e%}‘é § %\%ﬁe?‘ég 0 danmage

can occur teapheipyoduat sabebiaishi phsd WD nd-hesd i%géntiggﬁﬁggﬁt' I n
t

addition, if the humdity level then rises, thereIs aris at t hese
convent i onaperileds cefirtine.0dnesScobdd probubey Sy bi ﬁ@t?ﬂér r el @it?g
. absorption capacity to absorb water vapor and protect the Pr oél:uc s being
shi pped. | nfaddiksarptidn s bonbdityedediléibeldw U0 Pbikige rLMRYEat i onal
-desi ccant products with products which inherently have a high noisture
content, subHmidifepcre neasdefedn tlolmedeuandodog food. If the desiccant
product absorbs_too nuch noisture at relatively low humdity |evels,

t hese products ndy BER@EMEJEyativRg hepnveneldragh depaciany mfodsens

desi ccant products to absorb noisture is wasted in_ these situations. In
addition, tRePe™i® afﬁ?s’r fIPAETHEE 2 nttigt 13ss Supidbry ckayedist yhiehl be

vava'!able dQEén@hﬁé@%éﬁé@%f%2ﬁ8%?27gnZéaéggjgy%ﬁ§t%gg§’a considerable .

portion of the absorption capacity of the desiccant product

is wasted because moisture is absorbed at humidity levels

whefe no damage can occur to the products being shipped with

the desiccant product. 1In addition, if the humidity level
- then rises, there is a risk that these conventional

desiccant products will not have sufficient remaining

absorption capacity to absorb water vapor and protect the
- products being shipped.

In addition, it is sometimes dQifficult to utilize
conventional desiceant products with products which
inherently have a high wmoisture content, such as cocoa,
coffee, tobacco and dog food. If the desiccant product
absorbs too much moisture at relatively low humidity levels,
these products may be damaged. Further, the high capacity
of some desiccant products to absorb moisture is wasted in
;hese situations. In addition, there is a risk that not

enough absorption capacity will be available during the



PCT/ US02/ 12840 entire shipping process, especially when the humdity |evel

rises. Wiile certain references disclose the use of calciu ﬁbﬁw ?#bq)
al-one or i ?30[3 EB 3.

ot her del i quescentsgalts as a desiccant either
with a nunber of different conpositions, there is still ZGI85H/1280 '

i nproved desiccant products utilizing calciumchloride and other

del i quescent entstitd shilpiaddpid t | [ a desiccant

conposi ti on which canb%e %sgf%%%sﬁ %%F%c%%lwﬂhgﬁll%gi F@eaﬁ‘é}“l‘fﬁt&h RURTdity
applicationsrigdwerefore it is an object of this invention to disclose a
desi ccant conposition containing calciumchloride and/or other

del i quescent sal #ide idexrtrEporeterporetdiddidss anst kk Ly LagL; Qi ect of
this invention to disclose a desiccant conposition containing calcium ,
chloride orciidrddedeniqobisee ntelsautscant ath st asaasag@_{d‘gagﬁnteigﬁgynt of a
modi fied starch to formthe desiccant conposition, It is a still further

obj ect of t R\ eMs 0Ant ocorbbeiim awiehi caantumesOSid | @A FeepLd ned
within a packaging,material, wherein the desiccant conposition is a

conbi nati on B ue?llgilﬁﬁﬁch\ﬂa??‘%iel%rﬁdﬂﬁeﬁ dekdgfies comiresakit gesandag: nodi fi ed
starch. It is u%:ti | tf.:[)ltther object of this invention to disclose a

desi ccant cdMPosIt Lol tEonEETRi PRy CaFc ChAPERferantt othrerodedradebiepiescent
-sal ts where \gt.er absorbed does not 6 WO 02/083273 23 DECEMBER 2003

a}

In addition, there is a need for a desiccant
composition which can be useful in both low humidity and
high humidity applications. -

Therefore it is an object of this invention to disclose
a desiccant composition containing calcium chloride and/or
other deliquescent salts as its major component. |

It 1is a still further object of this invention to
disclose a desiccant composition containing calcium chloride
or other deliquescent salts mixed with a significant amount
of a modified starch to form the desiccant composition.

It is a still further object of the invention to
disclose a desiccant composition contained within a
packaging material, wherein the desiccant composition is a
combination of calcium chloride or other deliquescent salts
and a modified starch.

It is a still further object of thig invention to
disclose a desiccant composition containing calcium chloride

Oor other deliquescent salts where water absorbed does not



PCT/ US02/ 12940 | eak fromthe desiccant container. It is a still further

“object of this invention to disclose a desiccant conpositi i |
AP ECEMERER 2003

within a paﬁ,k,qj%#}%snat erial wherein the desiccant conposi
| eakage of water fromw thin the package by use of a nodPET@8024e86ch. |t
is a still further object of the invention to disclose a desiccant

conposi tion g¢ont %I%%dtﬂ’ieftgégi%an%a?:gﬁg%ﬂ?%mt erial which is designed for

absorption of noisturein order to in arel atively low humdity

level It is a stiged farghes;qbj the.invention to .disclose a
desi ccant conposition cont ailned%\?\n&ttﬁ%ﬁ rzgtl)%jﬁf'ftgkac’gfji n%h’rﬁat YA IR i s

desi gned foraiahsespt | en Qfesi®BhSt Ur SodpbbLirdey, t Lhtain a.relatively high
hum dity |evel. These and ot her obj ecl%bs angﬂlf e%{’%égn% ¢ et séht

i nvention wigdckeedene appareal twhdhase skid | ethdindhe apho froma
consideration of the follow ng detail ed description, draw ﬁgs and: cl ai ns.

~The descri ptimsvenskoherhudgeh otEheat@accmmiiaWtﬁﬂndEEéMﬁmagerﬂ%ﬂﬁé & sel ected
exanpl e of -the construction of the product and process™to Tllustrate the
invention. Sumediyied. $eamit.i on In accordance with the Present invention
there is 7 23 DECEMBER 2003 P-797C PCT provided a desiccant conposition
conprising cal ci & @A oRi ¢&ill further object of the invention to

disclose a desiccant composition contained within a
packaging material which is designed for absorption of
moisture in order to maintain a relatively low humidity
level .

It is a still further object of the invention - to
disclose a desiccant composition contained within a
packaging material which is designed for absorption of
moisture in order to maintain a relatively high huﬁidity
level.

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, provides a selected example of the
construction of the product and process to illustrate the

invention.

Summary of Invention

In accordance with the present invention there is



and/ or other deliquescent salts and a nodified starch, wherein the calcium

~chloride and/or other deliquescent salts conprises at |ea
-about 95 P&L_GelL 9% the 5, conposition by weight and the no%i'??mégiﬁ%omi
fromabout 5 "td a but 95 percent of conposition. In the preferred

enbodi ment cal ci um chl ori de and/ or other deliquescent salts conprises from
about 20 to about 95 percent of the conposition by weight while the

modi fi ed stapeBvCasrd 8881 r : 8Q_percent . of . t he

conposi tion Ey wei ght . 15%%%?%%%%&% %(?rlﬂlon o§ % g% Prét 8&‘}851 odi nent
20 Al though the/onverhien de3igdaptatt eshocd whde yvapigly; of ng§%§¢h it is
shown in the drawings for the purpose of illustration as enbodied in a
~desi ccant  combarear thtOyafcium ahseriangnandr i Jarbi hgﬁ@gs%ehi:qg;%sconpri sed
of a desiccant packaging nmaterial (12) encapsulating a |iquid absorbing '
“and 25 i mobehprisey desi ¢east mhveti 8l Hd4dibodihesdesiceeant packagi ng '
material (12) may conprise any 8 AMENDED SHEET P-797C PCT 23 DECEMBER 2003

" .conventi onal CyERRi vy Pat Beight Prefrbeatbytifidd campichs €somabard mated film
| ayer (16) with an inner (18) and outer .(20) surface preferably forned
from an unco&t e@PREr oPorBeECedr bnEemersitidmy . |Iayerheseptefbiiedan

‘uncoat ed, vvaetsrﬁ# v.%%or ) f)e,r neable |amnate film(22) with an inner (24) and
outer (26) FHIE TR G e Fh ok ¥R @ngY orhethey eled ignescent ehlats t he
edges. . comprises from about 20 to about 95 percent of the
composition by weight while the modified starch comprises

10 from about 5 to about 80 percent of the composition by

weight.
15

Detailed Description of the Preferred Embodiment

20 f Although the invention is édaptable 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

25 immobilizing desiccant material (14} .
The desiccant packaging material (12) may comprise any

8
AMERDED SHEET



Conventional m croporous or nonwoven filnms used for the manufacture of a

| am nat ed packaging material have been 10 forned into a co ; }
bonded to aLE'—OH’f‘cr yer of nmaterial. Conventionally, the %@ﬁ?ﬁ?%“@é?ﬁe‘m?’

two | ayers is ~acconplished by the use of an adhesive which coats one or
both of the inside surfaces of the layers- It has been surprisingly
di scovered that strong, |am nated desiccant 15 packaging materials can be

produced fromdHieRat j I wovign, £ | The uncoat ed
i cr opor ous or nonmé\%gﬁlp%jlgén%gguﬁgg%gﬁés a ﬁﬁ%ﬁ%&/ilﬂfg FPIICECi ty of
fine openi ngsy whiichceld lfins 1998r PeL ty Feql I l.e when
there Ps Zogno di fference bet Wegn tﬁe@jg?‘l?i%r e%gulr%@e:)rﬁt(s]isgg%gget %é:e ilm and
i nsi de of thel20)| purThee sirz€epbibliNercepeni ABsnis UH-BheEaBh Y=l fﬁg range of
about 0.01 to 50 microns. The uncoated m croporous or nonwoven i'm may
constitute acrsimgiweven| Milaybayeor semjledonpr afcuaAcbarbdlatet@l: sgparate 25
m croporous filmlayers. Preferably the filmis a single |ayer m croporous
filmfornmed Pﬁéﬁ‘ﬁébgél yeonbefdte didat d2Ral with AMENDER:SHEE]) WR4024083273 23

DECEMBER 2003 _ PCT/ US02/ 12840 such as pol yet hyl ene, pol ypropyl ene,
pol y(f 1 uori ndf&d sexfRagenefhe cinnpremeriaasy ofatke atayeret hyd e laar yti c ester

and the |ike, The uncoated m croporous or nonwoven filmmay be prepared by

any conventi 6REl ®#¥%%n f ormi ng process including cold orientation of the

film orientation.of_ di f.fercfnt.. subst ance-containing filns, extraction
Conventional microporous or nonwoven films used for the

manufacture of a laminated packaging material have been

10 formed into a composite film bonded to another layer of
material. Conventiqnally, the bonding of the two layers is
accomplished by the use of an adhesive which coats one or
both of the inside surfaces of thé layers. It has been
surprisingly diécovered that strong, laminated desiccant

15 packaging materials can be produced from uncoated
microporous or nonwoven films.

The uncoateg microporous or nonwoven film (16}
comprises a film having a plurality of fine openings, which
film is gas permeable, but water impermeable when there is

20 no difference 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

25 - microporous film layers. Preferably the film is a single

layer microporous film formed from a polyolefinic material,

S
AMENDED SHEET



different substances fromdifferent substance-contai ni ng filnms, extraction

of different substance-containing film followed by orientat, f
treated fil mvooneossays di spersing.of a bundle of fibers foll Qg IgﬁggnnéEﬁ 2003 .
heat-pressing the resulting filmand any other conventi of&"P%@&8ur es

utilized for the formation of a mcroporous film Many such . m croporous
films are cosneltci akl ypavaet@dl &:and Bpaahys or ex under the name
Cel gard(r) (Hoechst CelpgngseﬁpiCor por aliki{ on), b%&ﬁﬁé TEW%f%Or&n@BgdGmh)
and Tyvek(r)etEylene)DuRatylentheipyefl aeeeg:dni C rous f .has ,
Qurley-type air perneability of ail;out 0. 01 toél Oé%% s‘%;éﬁfgoes sr
.M 1ilitersangridieeiabby IThe ubr68fed aterdpdBOuddd hbhighsn And: IR t
preferably | ess than about 400 seconds/100 mlliliters. Prefera % t he
ni cr opor.ous ¥¢1 MyePagedpobyetdnyt emenvenpidnglr omybanesbasady Myghepesous film
.and nost preferahly a polyethyl ene spun-bonded paper such as Tyvek(r)
1025 BL, 7.054EWHI80733%B puhetbrtinedoby thel . £ilyPoat]ettad ol ¥pr opyl ene
based film cﬁ“% as GOT |11 and GDT 1V manufactured by San A, Ltd. of
Osaka, Japan. - The “&&condilpsipiicescophaining ccifnpack agingambari absi s 10 WO

02/ 083273 ZC’H%@(\_{BER 52 03 PCT/ US02/ 12840 preferably fornmed fromthe
~uncoated lam'nate film L%]?%an.ce?hefrWhnﬁlh%?%refqtl n¥ &t aree-oorbdinfng
convent i onalsiR@sy Meri rials,.The critical aspect of the conposition
of the laninate fil rﬁaﬁ?ﬁ’gt °|8th s n%:eé:rer%urpf‘ﬁ’cgé?a(lﬁﬁy?oﬂﬁqus filonded to

‘the inner swdlaemell8hy0f 01N UNGRAL edem gL oporous or nonwoven filmlayer

- : £ i wm

“at the edges of the packagi ng P Aot ed fl?mf 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 £ilm. Many sﬁch
_microporous films are commercially available and are sold,
for example, under the name Celgard® (Hoechst Célanese
Corporation), GORE-TEX® (Gore & Co. Gmbh) and Tyvek® (E.I.
B Du?ont). The preferred microporous film has a Gurley-type
‘air permeability . of about 0.01 to 10,000 =sec./100
S milliliters, preferably 1 to 1,000 second/100 milliliters
“and most preferably 1less than about 400 seconds/100
milliliters. Preferably, the microporous film is a
polyethylene or polypropylene-based microporous f£ilm and
most preferably a polyethylene spun-bonded paper such as
Tyvek® 1025 BL, 10598 or 1073378 manufactured by E.I.
DuPont, or a polypropylene based film, such as GDT II and
GDT IV manufactured by San Ai, Ltd. of Osaka, Japan.

The second layer of the desiccant prackaging material is
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material, nmust be conprised of materials which are conpatible with the

“conposition of the inner surface of the m croporous. or norﬁl\ﬁodgé f“{ﬂ%gh 2003

| ayer. Materyalgspdshat can be used to formthis lanmnate filmrnc

conventional polyolefinic materials such as polyol efi ni cPEEV§HEfEY| ene,
pol yol efi ni ¢ pol yet hyl ene, polyesters and the like. Preferably, the

uncoat ed | anppat&radib " EbASP ¢ kA0l apor .trapsm ssion rate than
the m croporous or n(l{nwoven ﬁ&\r‘{ﬁ] b Isooérq':g?ier% ﬁnftlehgl Bf tei-ngThe

t enper at ure Damimre UBEOAL @G aBbNat S fdd MisS J ham, or._equal . to the
softening tenperature of the inner surface of ct‘:ﬁgg{ﬁ%%lg? ed F° Fopor ous

film Preferabtoridle.| annrace itilbani ss5amdSade Qfong,ols%wﬁtgf' fidm
conprising a high nelting or softening point material, such as oefyester,
| ocat ed on obemkiate fim nis edhha dﬂ@%e@'éﬂﬂiﬁcBOim)q&t‘ﬂfﬂ(ﬁl 1i$UCh as
pol ypropyl ene on the opposite side. Exanples of acceptable amnate film
i ncl ude, ~ f orb@dadhke, tiRPRSIbeLoBUrfacRARS lofl GAikaunBaM AT i@ Epyo R0l | Print .
The outer surface (26) of the lamnate filmare preferably formed from
material s whith aFECTRR oFpat blaved t At 1XH23 SREEVBER 2003 Badfds3RCT the

m croporous |ayer,, .such as nmaterials having a higher nelting or softening
poi nt than tHEGRLt he™Aher P&ur FaRBrHFed t Io€ nimekepdabas whieh sueh as

pol yest er the jnner surface of the lamnate film

Sa@lipad N X T i : : i
(24) nust 5 be tormed ft SECEPPAE YR Of FRe ciomsm ispirEane tf tike- i nner
Tormea 1o earsat e arBhife Maerlpl! PSS il
used to form this laminate Film include conventional
polyolefinic materials such as polyolefinic polypropylene,
polyolefinic polyethylene, polyesters and the 1like.
Preferably, the uncoated laminate film has a lower moisture
vapor transmission rate than the microporous or nénwaven
£ilm. Also preferably the softening temperature of the
uncoated laminate film is Iower than or equal to the
softening temperature of the inner surface of the uncoated
microporous £ilm. Preferably the laminate film is comprised
of a laminated £ilm comprising a high melting or softening
point material, such as polyester, located on one sgide
laminated to a lower melting point material, such as
polypropylene on the opposite side. Examples of acéeptable
laminate film include, for example, RPP91~196§ or RPP-31-
1007a manufactured by RollPrint.

The outer sgurface (26) of the laminate film are

preferably formed from materials which are incompatible with

11



bond is fornmed between those | ayers when they are heat seal ed together. 10

"Conpatible" nmeans that the materials mx on a nol ecul ar E@fﬂ Sl
crystallize ?om) eneously. Thus, while such |ayers may _no??ﬁ%@g e%?‘siéqof
the sane sbf{eff igT poi nt, they shoul d have softening points which are

consistent, so that the. materials wll mx on a nolecular 15 | evel.
. Conpati bl e bonds generally have a bond strength of at |east about 0.9

Kg/cm (5 I b.fin. ). .. Far._exanmple, _the conpatible paterials my
i %cl ude hi gh{%ée]n%f%(ﬁ oO\G/EIvS ci% s"’?fy%@%‘? FPn&d engﬁiﬁehgﬂ%ﬂ pd| YeehsT enes as
well as no i r Di | @kl i d | am_nat ed 20 pol ypropyl enes.
I'n contrast ,r}&%lh%mgﬁg er%ﬂ%ﬂagﬂg %?g{ﬂatec ﬂ%ga{ég&f hogéqtgﬁ Hate fs’lulrr#/’gﬁo‘ggd be

- manuf act ur eded omi BEPBPALS b 1m/Talsgkhals% SHSD, 85 PO ;{g?%g{apr nylon or a
pol yet hyl ene or pol ypropyl ene material with a fi g%er sorteni'ng point than.

~the inner sudmcesef, the hanmtnaherhickmratrei Bhmidad Fiagddibh Py dd is also
criticalthat the inner surface of both the lamnate film and the

ni cr oforous oy foonwadveror 2 ANMENDED SHEER 23 JIRGEVBER: 2003, VR-024083273
PCTI US02112840 fil m be uncoated with an adhesive. Coated film when seal ed

to other codtwdase uddoatedd thiel mécrépequenttyinf.or nepoRsvimadid Yswveak
seals. In addition, the sealing nmachines used for sealing coated filns are

. al so nore exXpERdi ITdageRofermeli f fiquldorre tdpdratmerertsis t i ngstrorgy eat er
expense for the pmanufacture of sealing coated filns. Further, uncoated
films are géifdiFallsy FetBedxpehessie thraf cbayews f hem, they are heat

sealed together.

10 "Compatible” means that the materialé mix on a
molecular scale and will crystéllize homogeneously. Thﬁs,
while such layers may not have precisely thé same.softening
rpoint, they should have softening points whicﬁ are

" consistent, so that the materials will mix on almolecular

i5 level. Compatible bonds generally have a bohd strength of
at least about 0.9 Kg/cm.(S 1b./in.}) or more.- Forfékample;.'ﬂir
the compatible magerials may include high density, low
density, or linear low—density -polyethylenesr‘és Qell  as
nonoriented, ' bi—axialiy oriented .wor | .laminéted

20 polypropylenes. 1In contrast, the outer surface of.at'least
the laminate f£ilm should be‘manufactured-from inc;mpaﬁiblé-
materials such as polyestef or nylon or a polyethylene or
polypropylene material withra higher softening point than
the inner surface of the lgminate film material. -

25 In addition, it is aléo criticél“thaf the'iﬁnéfféurféée'

of both the laminate film and the microporous or nonwoven.

12
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sonetinmes by as nmuch as 50 percent. Suitable materials for use as the

-.desiccant material to be incorporated into the desiccant ?%cﬁﬁggmgﬁhg#ﬁ):;

conventi onal i ing mterial such as silica gel, clay
synt heti c zegﬂf@g’gﬁﬁzal ciumchloride, alkali netal carbo®¢TaSe/ 380t s of

starch -- polyacrylonitrile, sodium polyacrylate, various deliquescent
salts, wherej aniops.include nitrate, nitrite, .chloride, brom de,
f1uori de, suF?%lrbe,e éllIJ]]cPFF%fl "flﬁ:llho?ﬂl ?%Ii‘ee?w@ar borst fidr yihsR &eeleBhosphat e
and iodi de apd whgLei cat.i i.ngl nium alkali, alkaline
earth,. earth an ?rgﬁ%?%?ogkng?hC?tgéc#ggggpr?ﬁFﬁg%“%ﬁ%i%ﬁ?“pa?%%siyn]
rubidium ceguairfBgRgRI 4l Lal £h U Sl {:Hénségﬁgha%?cﬂn%? nscy Z! ne,

, gel or

and iron and ot her desiccating products that absor hi'ek2n upon

contact Wi thf¥dt eéaDing\edcitedV2B0hs hiel QYSHURAL teh RRRL LEALELQN e
desired (relative humdity | ess than about '20 percent), théhgeﬁ?%escent

sal ts i ncl udéi2f ieilahlter ogeraté t hiéwaldilner kdegrad g tg,%gngg, foki i um
brom de, zinc iodide and lithiumiodide. Wien 13 WO 02/ 083273 23 DECEMBER
2003 PCT/ UsGu284 e di funseail irigghcbatredli £1mppl | Gaktnes, apacdesid ed
(greater than 20 percent relative humdity), the deliquescent salts may
include CaC®ilmgyCeze Zeyavadly?, lessl K2peoeBye * 2HAN. Mared highnduni dity
applications are desired (higher than 50 percent relative humdity), the
del i quescent®TFHESFaPY pHAYHE aENER) PeBeeRt NHAC , Ca (NOB) 2*2H20, My

(N3) *6H20, K2HRPM4+ EIH4H2PO4, KHSO4, Na?2 *10H20, ZnSO4* 7H2O, Na
(C3H3M) *3H20 Suitable materials for use as the desiccant material to

be incorporated into the desiccant package include
conventional desiccating material such as silica gel, clays,
- natural or gynthetic zeolites, calcium chloride, alkali
metal carboxylate salts of starch - polyacrylonitrile,
sodium polyacrylate, various deliquescent salts, wherein the
anions include nitrate, nitrite,- clulloride, bromide,
fluoride, sulfate , sulfite, thiosuifate . cérbonate,
carboxylate, phosphate and iodide and wherein the cationé
include ammonium, alkali, alkaline earth,. earth and
transition metals such as lithium, sodium, potassium,
rubidium, cesium, magnesium, calcium, strontium, barium, )
aluminum, zinc, and iron and other‘desiccating products that
absorb, gel or thicken upon contact with water or water
vapor. If low humidity applicatilons are desired (relative
humidity less than about 20 percent),‘ the " deliquescent
galts include zinc chloride, 1ithium chioride, zine bromide,

lithium bromide, =zinc iodide and lithium iodide.  When

13



Na2S203, KBr, Na2SC3*7H20, KI, Nal, NaNO2, NaF and NaHSO4. It has been
surprisingly discovered that a preferred desiccant. mteri 253 ﬁE&EWBER '003
i

produced frowodyi%iure of a deliquescent salt, such as those prevrous
di scussed, and a nodified starch, nost preferably a nodi FFE¥S®HRMOst ar ch,

such as M RA- SPERSE(r) 623, 626 and 629 produced by A.E. Staley
Manuf act uri nge£OERARY - 1 g ef _this desigccant material is
’b%tﬁ'g‘@g%? cél ?’11{3%%1‘8%? i Yo sEEHEal WTRPLBE Wit h

preferably about 5 to a

about 95 to ehewt2§ Rarcen! redbeihe ARMJiSY  SLALCR. RLalerabl v, the
del i quescent salt c%%rprisegeabout 20. tc{c”;Lt béuiti:%SQ%lelr%%ence i%élFﬁe

nodi fied stazghigenidd sescBmbhowge8), t t 5 Rer qf e osition.
Most preferably the deli quelg"(l;zelr,:f'f':I sgl t&%gﬁgzr'i ses a%"gg‘?a)S&H{z@' ab@gggw ,
percent whi lleigihebomddited appliabeti GRTPhrseHaMOUE 5QilReaPaul, 20 per cent

. of the conposition. In low humdity applications (less than 20 percent
-relative hur@eiesit t helpriver hakidetygueshent dshlduesicBner 81+ 0f mPy ef er ence
are: Lid >zZnd 2>ZnBr 2>Li Br>Znl 2>Lil. I n nedium 14 WO 02/ 083273 23 CEMBER

2003 PCTI USTHUZBA0 ) #0gh Weudildi ©p (Mppl,+ 2140, oney (figeatn, t hagwo20 per cent
relative hum le;3/ the deliquescent salts in order of preference are:
‘Cad 2 = myC'¥h ( BHEs 2 P{PaCSs *LPH.QNOBRSD: * THQ,  hNghChyo)dizmyo,
_application a(gr at% t han 20 per cent relative humdity) the deliquescent
salts in ordér b’ phaf er&hes: Hte®: NHacNaIna Felips IR end( NpASO,.Ca ( NO3)
2*2H20, NO3) %6 HPOA, NHAH2PQ4, ZnSO4* 7H20, Na ( C3H302) *3H20,
| Na2S7CB, NgBl(’ )It 'FQ’S lf:%en surprlslnngly cFiscovered that a(i prefe%red
desiccant material can be produced from a mixture of a
deliquescent salt, such as those previously discussed, and
a modified starch, most preferably a modified corn starch,
such as MIRA-SPERSE® 623, 626 and 625 produced by A.E.
Staley Manufacturing Company. The composition of this
desiccant material is preferably about 5 to about 95 percent
the deliquescent salt mixed with about 95 to about 5 percent
of the modified starch. Preferably, the deliquescent salt
comprises about 20.to about 95 percent while the modified
starch comprises about 80 to about 5 percent of the
composition. Most preferably the deliquescent salt
comprises about 50 to about 80 percent while the modified
starch comprises about 50 to about 20 percent of the
composition.
In low humidity applications (less than 20 percent

relative humidity) the preferred deliquescent salts in order

of preference are: LiCl>ZnCl,>ZnBr,>LiBr>Znl,>LiI. In medium
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Na2SO3* 7H20, KI, Nal, NaNO2, NaF, KHSO4 and NaHSO4. The nodified starches

‘that are utilized in this invention can include conventional E@PB i
starches, oxidglagdstarch, enzyne-converted starches and %(P?ICG Eh%OS
starches containing functional groups such as hydroxyl, &&FE§MA840an no
and amno groups. The term "starch"” therefore as used throughout this

“specificati ogoanghdH ahiiBigdS, | i ngl ude any nenber of the famly
of starches, or rglﬂxturelot%{tmgbgggﬁ%trfe&sét ag%%eeag:.erTh%hﬁﬂ ef8r MEFC8PAI ch i s
a modified stalabive SWGRaasypn «xd disgedy, &NAYE- conyverted starch, The
nodi fi cation to the starch rrlefty be chemfc(g]l sgghgegis}zsoylgr O%E‘ieirnki)ﬂg or

substituti onprefeydns agk; Stdy, aSwm ranulad b @5y di tarch, such
as pearl starch, is not commnli ut%ﬂizged_ﬂdii*l i"'?s rzgvca;st(g?@/%gﬁ'augﬁ_ of its
hi gh vi scosi hjgmritmidéty ogppidatatdons\Wiitdhties Bhpardg ﬂéhc@én@rﬁ%qlagmr%” th
unnodi fied starches. These problens are reduced subStantially wt

modi fied st aPeREdityduthe adeligrimoenet byltat dd StddeRES prdSesarle 2PDSt
i ndustries 15 WD 02/083273 23 DECEMBER 2003 PCT/ US02/ 12840 convert their

unmodi fi ed stHThesMEObHIH:Led il etRis, GURND,) ASHO divegaio, Ny HE

converted, p hat ed or hydroxyethyl ated starch. Alternatively, a further
modi fi ed st s N HefeE Op oy rﬁlﬁlé457%é)t:i o (C.BiQa b B, 06 anNds, 05 edrer However

‘the cost of such b(,)gqc ;I%%rch [ silgni ficant in conparison to either
unnodi fi ed or Starch. ticdl’ 6 he YadhoFEEO0RNE: HABACI.s its ability to
wabSOrb wﬁter’ pr%ﬂﬁgamkaified starches that are utilized in this
invention can include conventionally modified starches,
oxidized starch, enzyme-converted starches and modified
starches containing functional groups such as hydroxyi,
- carbonyl, amino and amino groups. The term "starch"
.therefore as used throughout this specification and c1aims
is intended to include any member of the family of starches,
or mixture of two or more starches. The preferred starch is
a modified starch% such as én oxidized, enzyme-converted
starch. The modification to the starch may be chemical,
such as by crosslinking or substitution, or physical, such
as by granulation.
-Ordinary starch, such as pearl starch, is not commonly
utilized in its raw state because of its high viscosity and

retrogradation, which is a particular problem with

unmodified starches. . These problems are reduced
substantially with modified starches, such as
hydroxyethylated starches. As such, mwmost industries
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cool water, i.e., less than about 40-50C. In a preferred enbodi nent the

“nodi fied starch when conbined with water nust have a viscgsi My
than water pbedgs¥hen neasured as Brookfield viseosity, ?%eﬁgpgi\@%%ﬁ/’mm :
shoul d be at least' about 1.0 cps. The critical function PSTUB¥RIZMEO by t he
nodified starch is the ability to mx with water and thicken or gel water

or the deli qugscspt vnsak : osition for .dyuring the absorption of
water by the deli quesce%@gﬁ?}gﬁhe e Fﬁu%%é@ﬁ%ﬁ%t?%%ﬁaﬁ’é@

desi ccant coggposi bkeBiz&@N be not i.t.h the .desi ccant contai ner
outlined above, but also with a yeconvgérﬂ‘%ég\r%ng " desiRHEREAL SRt ai riet

utilized forhydrexgesRyDida Mharvat er apfe MRS Y : rocess. for the
formati on of the desiccating contai nere conpr?sggc% f#%ee?: S‘Pgéfje‘b‘g. The
desi ccant  peskadi ngonaties | Abrms ofi rStedraiomd. sta.Lar mdhe desj ccant
packagi ng material of the instant invention, the uncoate m cr opor ous and

-nonwoven fi IHAWEYSY, | the iqost: b6r medhoratiandui Eesk-di G GaRyeRrtlonal; sources..
In a preferred 16 WO 02/ 083273 23 DECEMBER 2003 PCTI US02/ 12840 enbodi nent
the m cr oporSURFifeR i &P &itheronneddifisdopor susrclor wedtweMend idyp such as
Cel gard(r) produced_by Hoechst Cel anese Corporation, Tyvek(r) Nos. 1025
BL, 1059B aftr°i6938f Hag@icéa bys BbilidyPoat alosontematien, opheferabl

pol ypr opyl ene- ?ased non-woven filnms such as GDOTI, 11, 1V produceg by San
A of Osak& CTafahtTad -&-at d§58bbhRn auemtpaPnedHT ity of this m croporous

filmshould be IEntgeIﬁ%ﬁ%&r%B %gﬁgiﬁ%egg %ggu%mdified starch when

combined with water must have a viscosity greater than water
alone. When measured as Brookfield viscosgity, the viscosity
should be at least’ about 1.0 cps. The critical function
supplied by the,modified starch is the ability to mix with
water and thicken or gel water or the deliqﬁescent
salt/water composition formed during the absorption of water
by the deliquescent salt.

The deliquescent salt/corn starch desiccant composition
can be used not only with the desiccant container outlined
above, but also with any conventional desiccant container
utilized for the absorption of water or water vapor.

The process for the forhation of the desiccating
container comprises a number of steps. The desiccant
packaging material is first formed. To form the desiccant
packaging waterial of the instant invention, the uncoated
microporous and_ nonwoven f£ilm (16) is Ffirst formed or

acquired from conventional sources. In a preferred
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1,000 CGurley seconds per 100 mlliliters and preferably | ess than about

400 seconds per 100 milliliters. Follow ng the formation of,t
ven film the uncoated lamnate film é#?gﬂ‘f@?ﬁ%’“

M Croporous Qi g0 _ _ .
stated above, tﬁl S uncoated lam nate filmcan be conpri se&CEUSRHE84@r ent

| ayers of the sanme or different materials |am nated together. However, the
critical el eggpdaifindt RECRE 1110 %.thi.s material is that the film nust
be uncoated and the | nngrggg%)?%%feo‘?sz LIS 1Fnan wreri e misHopomRbeh | s
.seal ed to anok Npeh-GeHERACE; {A8)0k t ] ous. .materjal, nmust be
formed of a material whichis ° gorrpa%b%%gl\?f{ hglf%%u(’ieﬁﬁef?ysﬁ"roﬁ&@%tof t he

uncoat ed i cCelaras RipofILUSYLYdNm B, OE D1 eryadeenbadigeny, the
laminate filmis a lamnated filmcontaining a pol'yéstér materi on the

outer surf ageradudedabpdl ypr DRPbRDEONRGRah QhdNBo1 f such as
RPP 91-1964 nmade by Rol | Print. Another pref erredﬁgng%%%p%fn#{% gggﬁ'!’

31-1007A, a poryreviepl éndmbaserh amtamTigl ral sov W%Hub?dsgﬁ Bgl %gri nt.

Following the formation of the two | ayers, the edges of 17 WO 02/ 083273 23
DECEMBER 200%2KaGT| 19552/ 12840 atiedeidayadycavear eheeakefleABUBL el obYeRis
~conventional heat sealing procedure. One of the advantages of this product
is that théWFrEOFBrFetl Hetierhdtre bndheompage bife ahontoat €8 apsderi al s

has a signif, Ga tE greater ét rength than  conventional bonds utilizing an
- adhesi ve coati 3 é’s} “YESEEP2TH P he W0apabl 11 itpref and npatiichiablyaless al s to

forma  strang sebui [P UL H8hR9,80 fNGRIYSy LN, Strength of the
Follqwing 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
cdmprised of different layers of the same or different
materials laminated together. However, the critical élement
of the composition of this material is that the £film must be
uncoated and the inner surface (24) of the laminate Ffilm,
which is sealed to,an inner surface (18) of the microporous
material, must be formed of a material which is "compatiblen
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
materigl aiso manufactured by RollPrint.

Following the formation of the two layers, the edges of
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desi ccant packaging material is significantly increased over conventional

packaging materials. In addition, these wuncoated rateri al Eéﬂq% ;
cost of produghipges;prd run  better through the sealing equ?&%ﬁ?. gheioos -
preferred desiccant material is then placed within the deBfEESm2840

packagi ng. By using the preferred desiccant material (14) fornmed froma
del i quescent 3@l t ifjed_.starc | esser quantities of the
1 nsgygg% gr?é‘ggé“,‘sa"r?ﬁ"‘t% i Y uSedCPRvethventi ot

desiccating nateri a
desi ccati ng eceahaheess, til i ane | eyel .of noisture
absor bency. The ni gte%r e&gfqrtéhe d&‘(ﬁai%%ugiége% ‘?a’sngﬁalgeﬁnﬂgﬁru}ﬂisf PERIUCE aksch i s

prepared by phaei el Bend WBoGHAP BB e N1k &n%wc%%%gﬁ‘%#?glﬁn ar%}’%a[ ﬁteus’

such as tunble m xer or the two conponents can be

desiccant paekagiafsfredetwo seppiatiefReds. JALheL, t hQ@réﬁgdPhy i_cal
-m xing of the materials, no additional processing IS nece aryff t he

- del i quescent csavernbulidl edosfiar altild@angsi dn ORALERE S SidRlE gi_xi n% of the .
two materials 18 WO 02/ 083273 23 DECEMBER 2003 PC | US02/ 1284 produces a
desi ccant coMpddirinm tiie leapabality i of tgomgealitae ngtéhemnsidid igyOL t he
"desiccant material. to the desiccant packaging material, the renaining
unseal ed edg85¥°%Y %97l dddhevhnustemtan rsthegrioes eahedst teplogt @nthe

formati on of .t he desiccant container. Exanples Exanple 1 '
_ desiccant packaging material is significantly increased over

conventiongtl packaging materials. In addition, thése
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 pPreferred desiccant
material (14) formed from a deliquescent salt and a modified
starch, lesser guantities of the desiccéting material may be.
necessary than is ‘uged in  conventional desiccating
containers and still achieve the sgame level of moi'stur-e
absorbency. | R |

The mixture of the deliguescent salt and modified
starch is preparedr by placing the two components in a
conventional mixing apparétus, sﬁgh as tumble mixef or the
two components can be fed directly into the desiccant
packaging from two separate feeds; Other than the i)hysicai
mixing of the materials',' no additiénél _' iﬁrocessihg' is
necessary for the . deliquesceht sélt/rﬁodified starch

compogition, This simple miking of the two materials
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The water absorbing capability of a desiccant conbination conprising corn

starch with calciumchloride was tested. 133 grans of a 3 i

cal ci um chl 0“@&/083&93 M rasperse 629 nodi fied waxy corn. st arztc‘?ﬂ)%gﬁy%gkezﬁ:a
Stal ey Food Ingredients, Decatur, Illinois was placed i nPET/UStRiNZ&0t i onal
desiccant bag for a desiccant product, which product is sold by United

Desi ccants apg as; " CONTAINER DRI q. The desiccant bag was placed in
envi r onment a? O%ﬁg‘é’r{%éar of T80 Per CERCT ISR Wit FHedt: PEaLiDBC. for about

two nonths. The rgsuldSn8f eddiSat ar hown in attached. Table 1.
Exanpl e 2 The same testggweﬂrl% a?ﬂg%gggﬁnaocot%?oggﬁ%cf?n& m3LeHlaf &6r flest ar ch
to cal ci um cheoidékd tUtdddiab gyt her t f__Mrasperse 624 dified
corn starch as was di slﬂcussgd i Exanpl'e%%.% %ﬁéﬂa%\%%réqr e igﬁg‘%er tine
is shown in ¢fethe WROUDSHI2Tdmtdarhedagable 1oq2 DE&&QT@ER 20 % PCT

1 US02/ 12840 Exanple 3 The water absor ban%e ofS g %on\%gntl 0 aetffoog ¥ am
‘CONTAI NER DRE®meissiionc axfit the odktitcein@dueadabyeni t ed Desiccants was
conpared with the products of Exanples 1 arid 2 using the sanme procedures
as were used in Exanple 1. The water absorption capability of this product
over time is also shown in Table 1. in addition, the capacity of a 1/4
rati o nodified starcHBxa@pkesim chl ori de product of Exanple 2 was conpared

Example 1

The water absorbing capability of a desiccant
combination comprising corn starch with calcium chloride was
tested. 133 grams of a 3 to 1 mixture of calcium chloride

‘to Mirasperse 629 modified waxy corn starch sold by Staley
Food Ingredients, Decatur, Illinois was placed in a
conventional desiccant bag for a desiccant product, which
product is sold by United Desiccants and known as "CONTAINER
DRI®w The desigcant bag was placed in environmental
chamber of 80 percent relative humidity at 25°C. for about
two months. The results of this test are shown in attached

Table 1.

Example 2

The same tests were run on a composition of 1 to 4 corn
starch to calcium chloride utilizing the same type of
- Mirasperse 624 modified corn starch as was discussed in

Example 1. The water absorption over time is shown in the
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wi th the conventional 500 gram CONTAI NER DRI (r) product. The capaci ty at
40 percent relative humdity, noisture uptake at 40 per cenj, p#gﬁzmp _

1 di ture u
hum dity, ca 80 percent relative humdity and noi's
80 percgnt rgﬁg{o%sg%hum dity after two nonths are shown i FCTYB¥R@2820 TABLE

to

: tarch to 1:4 Corn Starch Typical Time, hrCalciumChloride
%:allc?ur%ozzgnts , % CAPACI TYChl ori de rati o, % CAPACI TY CAPACI TY
5. 58.25206310. 161h§r rzraég J(2)‘828236.42.5 2436.5341343. 22. 88 03
28. 538. 409645. 0410. 59 94.554. 8387158. 6433 20 WO 02/ 083273 23 DECEMBER 20

PCTI US02/ 12840 12060. 5401464. 438. 06 15092. 0480196. 0841. 58
169100. 90021 @&k=p46. 32. 174108. 8522114. 3247. 43 198121. 9805116. 315848. 61

265150. 2626147. 067755 TABLE 2
The water absorbance of a conventional 500 gram

CONTAINER DRI® desiccant product produced by United
Desiccants was compared with the products of Examples 1 and
2 using the same procedures as were used in Example 1. The
water absorption capability of this product over time is
also shown in Table 1.

In addition, the capacity of a 1/4 ratio modified
starch/calcium chloride product of Example 2 was compared
with the conventional 500 gram CONTAINER DRT® product. The

- Capacity at 40 percent relative humidity, moisture uptake at
-40 percent relative humidity, capacity at 80 percent
relative humidity and moisture uptake at 80 percent relative
humidity after two months are shown in Table 2.

a

TABLE 1
Time, hr |1:3 Corn Starch to |1:4 corn Starch | Typical

Calcium Chloride to Calecium Container bri,

ratio, % CAPACITY Chloride ratio, % CAPACITY

% CAPACITY

5.5 8.252063 10.16 1.8
22.5 31.28282 36.4 2.5
24 36.53413 43.2 2.88
28.5 38.409¢6 45.04 10.5¢9
84 .5 54.83871 58.64 33
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" L 500g CONTAI NER
1:4 RATIO MODIFIED STARCH CaCl2 IN5 3/4 X 7" BAG NORVA
"'DRI Bag CAPACITY at 40% RH 111.4 29.9 MO STURE UPTAKE (gE3 BECQWBE&;%—:?
151. 7 149.6 GhbMAdslYs at 80% RH 339.4 66.1 MJ STURE UPTAK (g at 0 ‘
' i f2ar from these exanpl es, greater waterPCTAYHI4 on i s

462.1 330.7 As is c _ : ) ,
shown for a conposition of corn starch and calciumchloride in conparison
- gdesi-ecant—material—This water absorpti on

W t h the con U“t | Ullai ot orococTart - N
oo . 5 ck
capabi lity-i§ at 13%abt as godd-awigonyenti onal dmsikcgant pa !?Q.ft‘)%rmnpl e 2

conventional [y salsg. | n addit :g%%%to'ie desi ccatt nsqs.o(éo TPUST t1 UI|4£J.|58I_A
was Corrpar ed VVi t h t he CONFANER -

. 169 100.9002 104 .08 46.11

174 108.8522 114.32 47.43

198 121.9805 116.3158 : 48.61

265 150.2626 147.0677 55

TABLE 2

CAPACITY { MOISTURE CAPACITY | MOISTURE
at 40% RH [ UPTAKE (g) |at 80% RH | UPTAKE (g)
at 40% RH at 80% RH

1:4 RATIO MODIFIED | 111.4 151.7 339.4 462.1

STARCH/CaCl1l2 IN 5
3/4 X 7% BAG

NORMAL 500g 29.9 149.6 66.1 330.7
CONTAINER DRI Bag -

As is clear from these examples, greater water
absorption is shown for a composition of corn starch and
calcium chloride in comparigon with the conventional
desiccant material! This water absorption capability-is at
least as good as conventional desiccant packages
conventionally sold. In addition, the desiccating
composition of Example 2 was compared with the CONTATINER
DRI® product after 265 hours. Because of the capability of
the starch to absorb the water and the liguid calcium
chloride on the surface of the calcium chloride product,
water did not leak from the container even after three

months.
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DRI (r) product after 265 hours. Because of the capability of the starch to

-‘absorb the water and the.-liquid calcium chloride . on the sukhf Y
-cal ci um chl oryy@gpeeAuct, water did not leak fromthe. con!tigi I%%@E@é/%%ﬂ%qoefﬁr .
three nonths. 21 WO 02/083273 23 DECEMBER 2003 PCT/ [ TSO2P4PEaQ/1B¢anpl e 4

100 g of calciumchloride was mxed with 25 g of nodified starch

(M rasperse @@umpranyfactured by Stal ey Food Ingredients) and placed in a
bag manufactured according to U. S. Patent No. 5,743,942. The absorption

capaci ty neasuredioat 2565, -89-P&k Cel tive humddity-.(r. hn.) after 14
days was 230 percent by weight. The %fgfél dw%%t R éyﬁg’si?gﬂsg S | eakage
t hrough t he modt6ped astsarichl miﬁsﬁggsszgpqﬂ% ntained a firm gel
(viscosity 33 Pas at 5 rpm 15 Pas at 50 rp Gj%aﬁgg%ﬁfceg’%gﬁ%ge)@ Fgod )
magnesi um chiogrdéiemss maretl pliatBd 25n 02 Ohag MRAhIAL r .rasperse 629,
manuf act ured by Stal ey Food | ngredients) %nd pl 5%38%%— %@%C%Qlﬁgn act ur ed
accordi ng toU-8: SPatatteib . N9, 743, 243, 94the HpRo2PENEPS chgpaﬂe}%r asured .
at 25C., 80 percent r.h. after 14 days was 305 percent by ~ weight.”"The bag
di d not show*hng® F-gn$loberesikagelakive ginvmidid i (6. AP DS ill4maa%g seal s,
and the bag contained a firm gel (viscosity 60 Pas at 5 rpm 23 Pas at 50
rpm) . Exanpl 828 489 Brfentagiesrighich dlicddamasiti ned sidw 229 §i6hs

of leakage through the microporous filmg or seals, and the
bag contained a firm gel (viscosity 33 Pas at 5 rpm, 15 Pas

at 50 rpm).

Example 5

100 g of magnesium chloride was mixed with 25 g of
modified starch (Mirasperse 629, manufactured by Staley Food
Ingredients) and placed in a bag manufactured according to
U.S. Patent No. 5,743,942. The absorption capacity measured
at 25°C., 80 percent r.h. after 14 days was 305 percent by
weight. The bag did not show any signs of leakage through
the micropgrous films or seals, and the bag contained a firm

gel (viscosity 60 Pas at 5 rpm, 23 Pas at 50 rpm).

Example & _

100 g of magnesium chloride was mixed with 20 g of
modified starch (Mirasperse 629, manufactured by Staley Food
Ingredients) and placed in a bag manufactured according to

Q.S. Patent No. 5,743,942. The absorption capacity measured
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nodi fied starch (Mrasperse 629, manufactured by Stal ey Food |[ngredients)

and placed in a bag manufactured according to U S. Patent gIlgq3 &%
The absor pti gﬁb%@ggy measured 22 WD 021083273 23 DECEMB Egng 03
C,

PCTI t JS02/ 12 80 percent r.h. after 14 days wadC3FE¥EE¥ent by
wei ght. The bag did not show any signs of | eakage through the m croporous

films or seals, t he bag cont ai_ned firm gel (viscosity 32 Pas at 5
rpm 21 Pas %ﬁ %gpcg‘pn) 0 R?%FEHEI%'&}' farfgrﬁrE%élnﬁg& Y25 YU @FrE ST r Bt er

wat er absorpti occurs,Wwth.g ¢ sition of a nodified statch bl ended
with _magnZsi ‘8‘%@% or icl(bjl-ée thﬁlé'rnat1 ﬁem_%anp > o di Y] gdgn&agp#aﬁﬁa@ﬁdi “GPeh. cal ci um
chlori de. Thige CieR8eds ASAEPLL UL LAAGHEY L REPLANL . LA Ll g, gr eat

utility when high ndisture absorption capacifties € required. EX nple 7

100 g of CaGher GRldcosikyChz M+ £C03%, Noh Gaangd NgHRGH,  were

individually mixed with 25 g of nodified starch (Mrasperse 629,

manuf actured by $almy deod Imghedkeibids AnchRhaned, RapPag fepuf-act ured
according to U. S. 5,743,942. The absorption capacity was neasured at 25C,

80a r.h., 25@s@f¥birarh.ccents2GCcangd 96Mpdsitic o Adodigued. sThechol | ow ng
tabl e sunmari zes -the experinental results: TABLE 3 Sal t Absorption. at
Absor ption dplended with magnesium chloride than the same wmodified

starch blended with calcium chloride. This increaéed

absorption capacity per weight can find great utility when

high moisture absorption capacities are required.

Example 7

100 g of CaCl,, ZnCl,, LiCLl, (NH,),CO,, NH.C1 and’NaHSO4
were individually mixed with 25 g of modified starch
{Mirasperse 629, manufactured by Staiéy'Food Ingredients)
and placed in a ‘bag manufactured according to U.S.
5,743,942. The absorption éapacity was nmasu;gd at 25°d,
80% r.h., 25°C, 20% r.h. and 25°C and 90% r.h. after 48
hours.

The following table summarizes .- the experimental

results:
TABLE 3
Salt Absorption. at | Absorption at |Absorption at
20% r.h. - . |80% r.h. - 50% r.h.
cacCl, 19% 127% 270%
zZncCl, 25% 84% N.d.
LiCl 30% 146% : N.d.
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Absorption at 20%r.h.80%r.h.90%r.h. CaC 219%427%270% ZnCl 225- %84% N. d.

Li O 300446eN. d. 23 23 DECEMBER 2003 WO 02/ 083273PCT/ USA211234G 03
4.110700 NHAGYH@,d3P3400 0 NaHSCD-0 4.55 sN.d. N.d. Not do BECEMEER 2003
except one bag did not show any signs of |eakage through RGTEUSe/€&86pOr Ous

films or seals, and the bags contained firmgels (viscosity >25 Pas at 5
rpm >15 Pas OB Fhe mxture with NaHSO4 did not forma gel, due

at OO
to the chenid8H.)hfBakdown|ot the starchl used. The taljlgs.clearly shpws that
a conbi natio N?‘fmZnOz or [L[ O Wt starch—s—prefergble—ifhigh chpacity
i s needed at |-IdW relative|fénidity |eval®%1f | ow abs drP&i on under

hum dity confiNtiisos | ess thag about 800%‘3'69;1. I's requi qua m xtures| of
starch with NFATT amd (N4 —are—preferree—as—theydolidr "start to Bbsorb

N.d. = Not determined

All except one bag did notlshow any signs of leakage
through the microporous films or seals, aﬁd the bags
contained firm gels (viscogity >25 Pasg at 5 rpm, >15 Pag at
50 rpm). The mixture with NaHS0, did not form a gel, due to
the chemical breakdown of the starch used.

The table clearly shows that a combination of ZncCl, or
LiCl with starch is preferable if high capacity is needed at
low relative humidity levels.

If low absorption under humidity conditions less than
about 80% r.h. is required, miitures of starch with NH,Cl1 and
(NH,),CO, are preferred, as they do not start to absorb
significant amounts of moisture at less than 80% r.h. but
show considerable‘absorption at higher humidity levels near

the dew point.
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significant amounts of noisture at |ess than 80%r.h, but show considerable

-absorption at higher humdity | evels near the dew point. ﬂ@F
23 DECEMBER $@Q3/0585511 US02/ 12840 Clains 1. A desiccant co%?)som ?‘ﬁﬁéﬁz?}%?’
conprising a deliquescent salt and a nodified starch, whePEFS§ziaso

del i quescent salt conprises at |east about 5 to about 95 percent of the

.conposi tion by wei ght he nodified starch fromabout 5 to about 95
percent of the conposi%%_ghnév\herei n the deliquescent salt is selected from

th ro consi sty n f : i i | kal i.ne eart:h, .earth and
ansitio Cal hal f¢ deghég%‘?t “%%BEEFJFE}”% 2%?‘“3%?6%%% CaLTURBEPRE s,

transition netal hal i des, at es;

nitrites, ades, a Cab ; ca t - .1he desj ccant
phesph a CRsPONAIL S rarkdn CarRoxyl At 85, lﬁggesce %SS$£Bn1about

conposition of Claim1l wherein the deliquesceni Sa npri

20 to about @mmpmiafeeenit ofiehbe c@BARESIH @) Qy-uei gt and fhe nodified
starch- fromabout 5 to about 80 percent of tﬁe conp s:}t F%ﬁ bo;rfﬁ'o\/\%?%ht. 3.

~ The desi ccamowgmrigsioni by ebigimy 0fd Ehai #BALred ZMheheirdohhgpdel i guescent
salt conprises fromabout 50 to about 80 percent of the conposition by
wei ght and tife ahsWitf | ¢ spercént r arfi althet 26mpes it . wBOreehs cante of the
conposition by weight. 4. The desiccant conposition of any of Cains 1 - 3
wherei n the iFIeEFeTtapait conprdlested fpdnftled @onp cohaishing of

alkali, ammonium, alkaline earth, earth aﬁd trangition metal
halides, sulfates, sulfites, thiogulfates, nitrateg,
nitrites, phosphates, carbonates and carbokylates.

2. The desiccant composition of Claim 1 wherein the
deliquescent salt comprises from about 20 to about 95
- percent of the composition by weight and the modified starch
.from about 5 to about 80 percent of the composition by
Wéight.

3. The desiccant composition of any of Claims 1 oxr 2
‘wherein the deliquescent salt comprises from about 50 to
about 80 percent of the ccmpositioﬁ. by weight and the
modified starch from about 20 to about. 50 percent of the
-composition by weight.

4. The desiccant composition of any of Claims 1 - 3
wherein the modified starch comprises a modified corn
starch.

5. The desiccant composition of any of Claims 1 - 4
wherein the deliquescent salt is selected from the group

consisting of LicCl, LiBr, LiT, ZnCl,, ZnBr,, LiZI,
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5. The desiccant conposition of any of Clains 1 - 4 wherein the

del i quescent salt is selected fromthe group consisting o } =T,
Lil, ZnO 2, ®eRadssds |, 25 WO 02/083273 23 DECEMBER 2003 %&%‘?%@%%ﬁ?oé‘a
(NOB) 2*2H20, NaHSO4, My (NOB) *6H20, KI, Nal, NaNC2, KBr PCUNERH1284804, Na
(C3H302) *3H20, Na2S203, NHAC , KHSO4, Na2CO3*10H20, ZnSO4*7H201 K2HPO4,

Na2S03* 7H20, Cé\@bg)5221-@6()3)1\1531*3%"'23\43?{&”%3()1@2%’21 \}#é-MI-EPpllhgg‘ggl\/gCI 2. 6. The

desi ccant conposition of any of' rei it 1i qf%’s’cent salt

. conpri ses magngsiso), CkQt] g.)*3ﬁiofTh€azg2Q§i CRaMy ConResi ti.op,of of
Clainms | - 6 wherein the d}glzlquescent sal'f is*sélected fl{r‘a}f%()i hle()%g bup

consi sting ofns,AEHLH OKHBe, anth,BolEY0) CRhO! | @g(cdd) ,«Hio des) ¢rant
conposition of any of Clains 1 - 7 wherein the deliquescent salt?fs .
sel ect ed fr oW EERO,gROdpMgChnsi sting of ammoni um chl ori de, ammoni um sul fate
and anmoni um car bonate. 9. The desiccant conposition of any of Clainms 1 -
5, wherein for &ppli &hei desimdat comgosiiohen Wherant b cebdhsve - hwmidity -
is less than about 20 percent, the deliquescent salt is selected fromthe
group consi sStheF§isf thacioliquegrent st compBripegm@gndsium 81 oFhee desi ccant
.conposition of G aimQ wherein the deliquescent salt is selected fromthe
‘group consisting’of ZFRAcleFtsernge canecstinmumic winor iofeCladms The- desi ccant

.?j:corrp_osi tion fer%ﬁ%ﬁ qjhreC]Cg\% s :éségntS,Sai/\he[ei n for a£pl i cati on under
conditions iereify the H;ﬁg t is selected from the group
consisting of zinc chloride and lithium chloride.

8. The desiccant composition of any of Claims 1 - 7
wherein the deliquescent salt is selected from the group
consisting of ammonium chloride, ammonium sulfate and
ammoniumn carbonate.

g. The desiccant composition of any of Claims 1 - 5,
wherein for application under conditions where the relative
humidity is less than about 20 percent, the deliquescent
salt is selected from the group consisting of ZnCl, LicCl,
ZnBr,, LiBr, ZnI,, LiI.

10. The desiccant composition of Claim 9 wherein the
deliguescent salt is selected from the group consisgting of
zinc chloride and lithium chloride.

i1. The desiccant composition of any of Claimé ito 5,
wherein for application under conditions where the relative
humidity is greater than about 20 percent, the deliquescent

salt is selected from the group consisting of Ca (NO,) ,*2H,0,

NaHSO,, Mg(NO;) *6H,0, KI, NaI, NaNO,, KBr, (NH,),SO,,
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hum dity is greater than about 20 percent, the deliquescent salt is
selected fromthe group consisting of Ca (NG3) 2*2H20, Na

*6H201 Kl, KRhozd¥aNe2, KBr, (NH4) 2S04, 26 WO 02/083273 235§E@E$*ﬁﬂé€§§2903
PCTI US02/ 12840 Na (C3H3O2) *3H20, Na2S203, NHAC, KHSO4, REAESeB#26H201
ZnSO4* 7H20,  K2HPO4, Na2S03*7H20, NaF, K2(C03)2*2H20, ZN(hTO03)21 NHAH2PO4

“and MgCl 2 . diodhe IncC@Aty £O ti of daim1ll wherein the

del i quescent ANER _(’:’z)ﬂn%%bs'eggﬁsﬁ%dgglﬂ@&\’c _%Pf’déq.az‘i%t*l?%@_:d§§$‘éﬁéﬁ50,

aroup. consi St ngr ol REACTEO T NS Fuli B R e 1 ITRR. oS ccant
conposi tion egxgrding to a,ny of Cains 1to 5, wherein for application
under conditions where the relative humdity is greater than about 50

percent, the del ilquesThatdsdldeane! @shRkifiom Bﬁecgﬁ?&‘ﬁl GROSLsting of
cal cium chl ori de, magnesi um chl oride, potassium chloride and zi nitrate.

15. The desidddnuesoembsidliomoabrChad makfhedther ehlotif del i quescent salt
is selected fromthe group consisting of calciumchloride and nmagnesi um

chloride. 16. A dési cEadtdastrcanneromamitishngs aCTeiH 68apherSHMESI ti 0N
accordi ng t%ﬁﬁny of dainms 1 to 15. 17. A process for manufacturing a
desi ccant caitt-alHEFCeRbngRltsiifg seafcped plromdie wabep vepdisyieigneabl e film

r oduct ,
P NH,C1, (NH,),SO, and (NH,),CO,.

14. The desiccant composition according to any of
Claims 1 to 5, wherein for application under conditions
where the relative humidity is greater than about 50

' percent, the deliquescent salt selected from the group
consisting of calcium chloride, magnesium chloride,
potassium chloride and zinc nitrate. |

15. The desiccant composition of Claim 14, wherein the
deliquescent salt is selected from the group consisting of
calcium chloride and magnesium chloride.

16. A desiccant container comprising a desiccant
compositiop according to any of Claims 1 to 15.

17. A process for manufacturing a desiccant container
comprising

(a) preparing a water vapor permeable film
product,
(b) preparing a desiccant composition according

to any of Claims 1 to 15,

© placing the desiccant composition between
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(b) preparing a desiccant conposition according to any of Clains 1 to 15,

(c) placing the desiccant. conposition between 27 WO 02/ 083 %%E@%@EBS
2003 PCTI USGRd b2¢k48r;! ayers of the water vapor pernmneable f??n1 oduct, and

?
(d) sealing edges of the water vapor perneabl e fi|ﬂ1pr0duEF“H§BGHﬂothe
desi ccant conposition to produce the desiccant container. 28

layers of the water vapor permeable film product, and
(d) sealing edges of the water vapor permeable

film product around the desiccant composition to produce the

desiccant container.
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