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This invention relates to the packagi ng of powdered
wormioentabs. More specifically, it relates to tPEr/US2005/026232
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limte pqastlc films are used to keep water out, residual air that is inside the bag at the

time it is sealed is trapped inside. Backpressure that is created upon filling causes

the bags to acquire balloon-like appearance. In many cases, bags are underfilled

20  due to the product being blown out of the bag during automatic filling. The
ballooﬁed bags take up additional space for storage and shipping, can be unstable
when stacked, compromise the heat seals and reduce the overall efficiency and
cleanliness of the production line. The use of suction to remove the excess air
often draws a portion of the product with the removed air.

25 Processes and equipment have been developed that remove much
of the air from a plastic bag prior to sealing, but the current technology is limited
to about four bags per minute. This rate is considerably less than the ten bags per

minute that can be achieved with paper bags in a conventional Form/Fill/Seal

process.
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There is, therefore, a need in the art for a strong bag for powdered
materials that can be formed and filled at rates comparable to those of paper bags.
25  Another need exists for a bag that allows residual air in the bag to be expelled at a
rapid rate. Yet another need exists for a water resistant bag for fine powders that

are degraded by premature exposure to moisture.

SUMMARY OF THE INVENTION
30 These and other needs are fulfilled by the present process for
packaging a powdered material in a plastic bag and a bag from that process. The

present process of making and filling a plastic bag includes the steps of providing
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Anot her need exists for a bag that allows residual air
in the bag to be expelled at a rapid rate. Yet another
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microperforations, yet the perforations are small enough that only a very minor
amount of powdered material escapes from the bag with the air. Easy release of

25  the residual air allows the bags to be made from non-porous components, such as
plaStics, foils, and other materials that keep air and moisture from entering the
bag, preserving the quality of the packaged product. When the air is vented from
the bag, it takes up less storage space in containers, delivery vehicles and
warehouses, thus reducing transportation and storage costs.

30 Use of a sealant to close the microperforations also inhibits aif,
moisture and contaminants from entering the bag. Humid air is prevented from

entering the bag to react with calcined gypsum, cement or other hydraulic
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Air that is sealed within the bag is rapidly expelled

through the mcroperforations, yet the perforations
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powdered naterial escapes fromthe bag with the air.

Easy rel ease of the residual air allows the bags to be
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microperforations 12. The bag 10 has at least a top 14, a pair of sides 15, a
20 bottom 16 and at least one wall 17 having a surface 18 and positioned between
the top and the bottom. Variations in bag construction are contemplated
depending on the application and product to be packaged. Some bags may be
suitable for use with the present process which do not necessarily include all of
the listed components of the bag 10. The bag 10 is filled with bag contents 20.
25  For the purposes of this discussion, the bag top 14 is defined as the portion of the
bag 10 through which the bag contents 20 entered the bag prior to being sealed.
The bag 10 is made of a packaging material having sufficient
strength to withstand without breaking the form/fill/seal process, being
transported, stacked on shelves and moved to the place where the contents will be

30 used. The packaging material, preferably a plastic film, is provided at 50,
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shi pped and stored in a bag, generally designated 10,
containing mcroperforations 12. The bag 10 has at
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microperforations 12 should be to contain the contents. For example, powders

25 having an average particle size of about 20pum to about 30pm are inhibited from
escaping the bag by microperforations up to about 150um. If the bag contents 20
have a larger average particle size, proportionally larger microperforations 12
may be used.
The maximum size of the microperforations 12 is also controlled
30 by asealant 22 used to close the microperforations. When the sealant 22 is
applied, it must be able to bridge the microperforations 12 and maintain its

integrity until it hardens. As the microperforations 12 become larger, the sealant
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pol yet hyl ene. The use of an inner polyethylene ply is

preferred for obtaining a good seal. After the
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maintain its i nteigrl ty until it hardens.
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For the preferred pol yet hyl’ene resin, the maxi mum

m cr optepictsdan the dravdngshibe micremriaTationsirare ghopndorqurposes of
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from a 48RO Rag 81, AXRSUTE RAREH, L0 EOMRURL size of
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enough to match the target fill rate. Changing of the sealant 22 could necessitate
a different microperforation size and number. About 1000 to about 3000
25 microperforations 12 are preferred for an 18-pound bag 10 where the bag
contents 20 include gypsum-based joint compound. From the above
considerations, one skilled in the art should be able to balance the sealant 22
properties, the bag contents 20, the fill rate and the packaging material to
determine an appropriate size and number for the microperforations 12.
30 Preferably, the microperforations 12 are positioned on at least one

portion of the bag. Although the microperforations 12 are effective when

dispersed over the entire surface 18 of the bag 10, it is more expensive to
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o2 i S w1 En s, Y P RS SRk ok Bngfimunn

Wi t hi ndehsityds ofethit @Mhnsa@@torﬂﬁ%ﬁp@ﬁw@ EheGiredl ¥BHe bag in

po ' OE? Ylggéf%%fﬁ?ggicggp fatlavse ﬁ% r%'e/ Seeﬁcg@grsfq?r?tllc?nsfl%re

necess,@gmarl}u@gcegqgjta&tnegegsdrﬁsy@,ppl icable in nultiple
steps to satisfactorily coat all surfaces of the

10. Thus, it i sABrOéfl@mabqoeerf%atwg 1% nesd npte confined di0s Single
m cr Opﬁﬁtﬁ&nﬂﬁttﬂeod& @ZTW‘mﬁro'ikH&laﬁon%Llea?eC&nﬁéurM]@mbﬁQ
10. More preferably, the mcroperforations 12 are
orientation, shape or combination of shapes desired. For example, the
25 microperforations 12 could be configured to spell a tradename, corporate logo or
both. Two or more portions are useful for the microperforations 12, for
example, a portion on each of the walls 17 of the bag 10. Individual
microperforations 12 are preferably substantially circular on the wall surface 18,
however, no particular shape is required as long as the edges are smooth and the
30 shape does not facilitate micropore clogging.
Preferably, the microperforations 12 are formed by a

programmable laser (not shown), although any method can be used that produces
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positioned on a portion of the bag 10 that is easily
accessi ble for application of the sealant 22 and that

wo 200023203 vely flat. As such, the walls 17 of p¢EUSMES/026232
10 are preferred |l ocations for the mcroperforations
12. The nunber and density of the mcroperforations 12
will determne the size of the portion of the bag
surface, 18 that i zed f m.croperfoQ
Sur f adBICKIPRHRr até%‘siﬁﬁ% 1“"' ARPTgHE essd%faﬂ"‘é‘“ ﬁ'@ﬂ"tgF‘igeS "The preferred
cont enpdepisad 8D avattcaavtnhalixideasehbatts Ccmﬁrbﬁécf \ﬁyrmnpons 12.

Densitje bout .10 to about oratl

T bR Rlve (R oRr 1 Pro A BIAG e 1R e EH DR og o2 I the

j oi nt @mpﬂatedhakpa,glzbanaie@@ity h&dce@&b@\fcﬁ laseit gcbng c;’fguwvaws such
3-6 squar e i nch or appr qxi 3(3%%@ 2400 erfo

The i RS ADRRPR R b BRREINGS LES I8 A SEAS Wi e hereby

m cr opgEdrpdratedl By fefekencd Rer@inCars b'd'lfaBEQOr]iﬁe Qflthttmﬁmbé\ﬂloﬂo
whi | e the maxi numdensntrf%/ I's one that does no

unsat i $Htaele e precupifsblsiioseParpitaxsherkiolagy, ls- of I‘f\éa“’éﬂ"@ MA. .

the vicinity of At bep 52, WreRakisRieals %%ottl%%%fﬁ@'b){ i0fe
m croperforations 12 are reqgul arly spaced, but no%

necessdesed yhesleﬁg isfilledgyith the bag conispie 2P @ndieir. o Adthauh heerresent
nofg beyaeq %f oré &‘?t‘i’cuia?l eﬁ'sﬂﬂédefoP&E%fHLhn@fpoM@s Bagustful foh2Ry

m crope ations are confi gura e |1 n any .
ori entl&@‘i‘l@thfSVﬂn&béemeaberfhﬁ eidrepped agfis banapeial. dessxamgle, coffee

For exg gﬁ{ Ble ab @&tﬁts‘:’f()ofgp{hr: B{n@fd oG it ?en&%lfgflg? whenr exposure

conflgure to s , corporate
bot h. ®wo mmlrm)rzed pdowdven theamast b@eﬁm a¢higved h'ben the bag 10 is

g} Ctr gg&m%ﬁ‘%{[@ %%Hclﬁ@ 688188&5{’ Igﬁ%suﬂl g&co{a 16t PhpSR%:,

m & opaidion edrbant, fléuraliree, pnéthe dikd | &tn)smbmbdmf fiilkihg the bag 10 is

circul at

par ¢ Ot IR S4B 10 <3t iud meg i REing geg o0 e the
snoot t‘samadoﬁd‘ne oﬁtﬁtﬂ:ﬂﬂ?_y ubeéd so filbthe bag atlsich B2 cheiigovididenwe only after
cl ogg| 11 ably, the mcroperforations 12 are

for msd galsg 8{” anmabl e | aser (not shown), although

~any net hod can weherséistuRRas espeaslliciasiapiap aphe by @htea20, a
12 of the ap r%)1 gte Si e havi.n

edges. TB
or 28 cragrSEEpng defees SCuront LR BEH DO (b dp. The
t hat i &sicedmt rscal lﬁ(ﬁﬁuﬂ@)éc HinGdny f&hﬁfrﬁruamgxa patit€orl AGBIEL.
is progranmable to make the mcroperforations_12 in
t he ilica gel 1s frequently used to remove monsture in packaging. The desiccant is
suitably added to the bag 10 either before, concurrently with or after the bag
contents 20.

25 - Following filling, the top 14 of the bag 10 is closed and secured at
step 64 by any known method including at least one of heat sealing, gluing,
folding and fastening, closing in both the bag contents 20 and the retained air.
Back pressure from the filling operation is likely, though not necessarily, to have
introduced an excess amount of air into the bag 10. Immediately after closing,

30 the bag 10 is likely to appear to be puffy, with one or more of walls 17 bulging

outward.



appropriate shape, size and density. Processes for

| aser scoring of substrates such as those described in
waL@s/0Ba0ent Nos. 5,630,308 and 5, 158, 499, whi RXT/E8205/026232

hereby incorporated by reference herein, are suitable

for use with this invention. Suitable |asers are

avai |l abl e from Paral | ax Technol ogy, Inc. of Waltham

MA. At step 62, e he sjdes 15 a bottom. 16 .0

bag 10 ar o ol o M Phepag AT hisERer o 28 Yy BB i igbreteibly

cont endcivelPexpeliedrom thdlbhf OUgstep 56 tiroeghahé mivagpeiforations 12. At
suited for. use

particul arly wel ith.fi .powders, it
P dpTE perom ot e santed frds SXpetedthel it BRI R the Bags
ent r appeel stable ahdcoagactwieh slackedO A IthXRARbAE ait Rfal @ahd bag

sui table as contentﬁCZO faor the ba [

o5, IR LA BRI STF S M PTeFabfeto s Fhe Al uickly to

HoweV ehainthid@ fiP&te BRP@hbIE td GadFPhy 6s8hswhen t he bag 10
is used with contents 20 including cepent,

cocoa, joint coRséibsthebag K isfomBier6sal sep %b ?i‘il?F"mg at least a
l'ime, ngbnidFene én{?ﬁppeé\ﬂi}‘ HER/e 1@ Cang fm ifidd! of Bk oby ?m@@lﬂ: alQo exit

is suitable. If the bag 10 is forned around the cone

i n t heth¢ bagrthieyghsthe pigoperforpigng Keis yspfid. C\hmtiprof the bag 10, such
Opfd ongdlohy v'ﬂﬁ?cfhg cgn\‘fe'ybnJ célﬂ:@ts %th%pp%& §1|? atqge higRdsPgbrtion of the

hdr awn fter agls . Where nol sture
s o5 il dng nﬂrawatgﬁ a«gtma@h@ fmecr@mng@QmSelﬂt%e gohis position, at

moi St UE£st g(ﬁggo(b b ilg\gly LF%ceapQ fhr&l%ﬁ 'tl&‘qma;ophﬁorgt‘?&ds 0 pl%lfén}éd

added to t desiccant 1s a nols
scav engeipmient @ptshbwn)for liemovm thegnhappad kletnctude a thaa:oilngt :

Silic acog%yol:r%é)fa% At l n\}ég h@tob AP O;gzlﬂg,l p%clﬁr Ellcl:r% grg any

packagi esl cc to t
101%ei tdthaafr smeibarcbvic&oﬁlmhag élattéryngmohimyor, pafctl ealletsrand Ipatpn

20. F
701 o et B o eiPut nehERut ol offe g 1BrnuliRe R

nmet hodowm:dlawdntﬁgofahe bagaSihea e pméssnlrre astappﬁeai the@ntrapped aigis

fol din fa t l,osi.ng in both the bag

contedﬁ§ﬁ E@%?gﬂﬁgﬁmip?gxﬁg@ﬁ ressure from

t he filli ng Opel’l“ﬁé alf)ﬁ:niosvmlgleljlﬁbr)dentl the bigghl 0l the microperforations

ess | have introduced an excess .anmount of .

e By teordadap ey SaBLR SRURPHY doqsfgt hinder

bag 10thé 8schpdstla througpeicrdperibrationsl 1y for\ekdriipl€Aeistdn driven

nore of walls 17 bul ging
plate is used at 66 to squeeze the entrapped air from the bag 10, the portion of the
plate directly over the perforations 12 optionally includes one or more cutouts to
allow the air to escape.

25 If desired, a dust collection system (not shown) is applicable to the
air removal device to prevent product dust from escaping to the environment.
Expelled air is optionally removed from the environment for cleaning by a
vacuum. Powder fines that escaped with the entrapped air are removable by any
cleaning suitable technology means, including, but not limited to a filter or

30 electrostatic precipitation.

Following removal of a portion of the entrapped air at 66, the

sealant 22 is provided at 68 and the microperforations 12 are sealed at 74 to
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out war d. When the bag 10 has been cl osed, the entrapped
air is preferably actively expelled fromthe bag 10 at
wo@m28/5t hr ough the mcroperforations 12. At PC®ASR008/026232
portion of the entrapped air is expelled that is
sufficient to allow the bags to be stable and conpact
when stacked. Although sone air |eaves the bag w t hout

appl i C?«Héﬁ@alpgncﬁ%&%%orﬁ Ql'é%ﬁ\'lrdnynehtsffﬁf Fefeﬁt'éﬂlpé ffie b8 10. Any

expel the air quickly to maintain
conpar g8last 22gs PMWalé»f prpvigest at btap 68 torylesk ¢heahicyoperifieraticng 12,

10 is ﬁ,ergpﬁlgso%?ﬁmﬁad étrssgps%ﬁd acﬁﬁ.pi%é IR itk ahﬁe@ﬁrh s e useful

portion he entrapped air owever,

encour seglantg 22 mathgertain typesfipatkaging agttelrllalso ngn uselof natural or
m c£ op At ' e Vi of t k

1 0,05 S u@ﬁ{hgg@{)ehﬂg i &%@tﬁﬂg?lla{’éa gégllc\l} bv?tera Bas?«f resins, s hlﬁgnl% %gsed
ent r apeids aidrresins thztteuhiugh@fs:t(pqtmnetw cmtaof fréqaencizagsudivas UV

and if..qri tha the 0 rfora ns 12 .are .
at thi lsgq‘f)ogtllet S%glamozz mlfseas toag THE “é{htg?/\mc%agé%%:'ﬁﬁgnal

t hr ougdndtfiie sirerngtiopeiridge agap(nEﬁnedZIf)ethemﬁ@@beefqtaitipnimaﬁnd maintain
not s Vi,.n tra ai.r include a

U br ar T MesHSapbF TR g e b Rty or - o

pi 83 on dr i ven piMng of mle ReAtantsH2 28¢ SustodiizaBRMo Glteﬁle Hlfferent

sui tab & devi | at t eni conve pi nch

rol | er Elasp‘i??'t' ?finhlgﬂe JfPa g ma ‘fgtod’i&?ﬁ?hy‘ ﬁf‘é%rs@ld/é’r tegture of

the sutht 8101 thdt ittvi€ bRag intdthe BES 0. NG a idifferdh@EsthntiO¥RTetred,

a centtgr of the When fhe pressure is applied, the

ent r apPeEFSHi %2 1§ %Oq?fg'élﬁ é‘b"oPFdé'fﬁt‘f‘ﬁ@r toatasting BQJQ'H tq prgate bamlel’ s or

M cr opgitieMk ad §RR&. Lehus, th€redh 2 Eﬁmubrﬂgpa?rﬂwmé@me 'dretspgfthe
ba 10 and the microperforations 12 are preferabl

y
gnidadush20: seribytigag desised fodbe evseallapneannse of e bag Hot

h' nder the esca@%lc‘l}fcuﬁhgreE iR§ 2480 edpB&ally suited for yse in sealmg the
m croperforations or exanpl e, a piston drive

pl at e Misropseeratensdd. gspecirdlyaesins thay areanired p gerbsaik o ﬁgm nhese
the bagsifOr 48 @asﬂ? Eﬁﬂlﬁﬁl bft)ruglhﬁrldméﬁfeﬁ egtlrérn?e‘?}t £l¥w§/\ﬁ%{11 nggsed |

perforations 12 optionally Inc es one or
cut outt® atp@rtbiulabb@ltt frequeney. tNore peedpeed ard Udesstabledtesiis thiat harden

COJd CCLAA LIS %v%bené&w 1t BNARRY iR Bolyhel: etnza%oa'f

removal device to prevent
t 0 t hereaatiphy whinle erioss-linkihe d)l@dmarsrto famatrong ahxld}sutfmmved

from t]g?am%ﬂe\é io'f‘ W&blg feliné i]ngl%]é F&yuk%gthz%es, acrylics, urethane acrylics,

epoxies and blends thereof. A preferred UV-curable resin is Apsqure 3010-92
marketed by Applied Polymer Systems, Inc. of Schaumburg, IL. This resin

25  includes from about 40 to about 60 wt% acrylated acrylic (UCB Surface
Specialists, Smyrna, GA), from about 20 to about 40 wt% isoborneal acrylate
(UCB Surface Specialists, Smyrna, GA), about 10% to about 20% ethyloxylated

 trimethylol propane triacrylate (UCB Surface Specialists, Smyrna, GA) and about

5 to about 10 wt% of a photoinitiator package.

30 When choosing a sealant 22, many factors are taken into
consideration. The preferred sealant 22 is compatible with the packaging

material, sealing the microperforations 12 without substantially melting or
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vacuum Powder fines that escaped with the entrapped
air are renovabl e by any cl eaning suitable technol ogy
worsmn®e2320ncl udi ng, but not limted to a filterPOrus2005/026232
el ectrostatic precipitation. Follow ng renoval of a
portion of the entrapped air at 66, the sealant 22 is
provi ded at 68 and the m croperforations 12 are seal ed
at 74 . A i S§: . [
' om rSBbBERbicf br BESeeTE) T el b G Skt £/
opt i oneitl the pppeenankedheapackigsg B8eriab, othen slnrachagistics of the preferred
m croperfqratigns 12.. i.ncl udi Lo ted to resins
and ardem BT feriRE AL OxuRihg bR oo BRI
22 W trhateréal taad that iy dees with foedhblgena sndice impdrectidrise Prefeably,

of _natuyral, or nt het.i ¢ resins i s cont.enpl at.e }

o1 ot Saiall22hn Ll alfeRion T plkne R Rl F gt itogs et

][ esi nsflakbat pdaUdeé?]ﬁhm d@ing)ﬂmﬁl hli1rie dEﬂcw&w lk@eiprthe surface of the bag
requencies, such as.UV |light. The _seal ant 22 nus

have JEPEFGiesD Dy FRPBREMTE K 2R efeﬁegteaggﬁt Hy aﬁ%ﬁﬁ@fl&sﬁwm the

and fi deﬂ?&taﬁfeﬂ@u)bgl g@ bb ghga_ed tay _g.a@ﬁclafcé aﬁ.tsbv&vﬁy ?Ihﬁhe sxirlfalce of -

m croperroration an mal n I N | Integri untli

it hartb%h"sg,d%‘é%zlsqahﬁg-t“h'éo’r??%ar%%@ﬁf & SOBW.PTQQHFf?%%fS“?bn"é

S eﬂi argyﬁs&@omemeﬁ@&*e QivtedaRh YideOvafit® Eoritfoh &t ¥ealant should
finishes as desired. The resin 22 can be nmade to natch

t he cdn¥ptaigdby yyprerdsetlisied abgvetomer ajayrerafursganas of abaut §4°F to
bl end jpBh1hdre bag 10. If a different design is
preferred, the resin 22 is colorable to coordinating

or contrasting Hahobag copferts 2Qare sensitive FaexppsusRiotataor as

desi r ergoist Rug is @ﬂgn&eﬁ Jrah%%aﬁmz%%@r&?%t %;in Jgf?moist re

trade dress o product 20, contributing @ esire

t ol & hefrayw enterling thpprealOavertingt thrdwgh Begnicoperfratichs d2ir Oregest
resi nsus@nffo?%?re?e?&ﬁ% ?ér-lré/sisﬁlﬁ{ geﬁﬁntf Bis Habit ‘s%bﬁ%@witﬂgarhrhe
m cropertorations 12a, especlally resins that are cured
by expbesatrsprayef Waghfrom Blrememon etilitysinR ZoraiOseeads vithout

S R T
preferred are URriauo akdas arsedan 82, trinanly résiirsciencontbéred with an

o=t B BT R0 e b oo
ol i gontéghs thieophbmiritiAaortreakn dowhimtofrezuradieatethatbixiziag pelymefization
O e B s B P B o 305 P st
pr ef eringshtiblVthatihiiatee psle@erization MABSs¢IeRted Pekthr 22and which is
compatible with the packaging material. Preferred photoinitiators include
25  acetophenones, benzophenones and mixtures thereof. The preferred resin
includes from about 5 to about 10% of a photoinitiator package available from
Aldrich Chemical of Milwaukee, WI. The package includes a combination of
acetophenone and benzophenone as the photoinititor and a trace amount of an
optical brightener. Some curable resins 22, such as Flexcure Resins by Ashland
30  Specialty Chemical, Dublin, OH, need no photoinitiator.
Some photoinitiators or resins 22 or turn yellow over time. If it is

important that the color remain true, the resin and photoinitiator should be
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mar ket ed by Applied Polynmer Systens, Inc. of

Schaunburg, IL. This resin includes fromabout 40 to
w@aboen238¢ W % acryl ated acrylic (UCB Surface PCT/US2005/026232

Speci alists, Snyrna, GA), from about 20 to about 40

w % i sobor neal acrylate (UCB Surface Specialists,

Snyr na, about 10%t o about 2096ethy|oxy|ated

trimet h I e, triacr

L et e 0 RLAPRS WS LB BTGB TY ssonenr
of a pipeitaibrigliterer also pidkdgeyel Mviriy catred by bg-peodactebbexcessive
22, factors are taken into consideration. The

prefe [rrJé&x%‘)éﬁrFant 22 is conpatible wth the packaging
material, seal i Agothbreoptibfdl RREdneritalf theresinl22 Wiatsbiitizer, which

u tantlall nel ting ordissolvin ortions, of the ba
| £18 ?‘Edefiéy 12 Ay PF‘B‘P"‘PI?é“%%?’g‘Ifg'HI}‘ %almnews Other
WI t h tihg @@Bﬁwﬁngﬁt t1he sERRKSIbOIbIBAERY abdiffe@h@dvelengths
characteristics of the preferred sealant are that it

has a t8mie B‘F"t%‘ﬁ'r“?'&béhec"é%?%f?’é thersgengy Exthe phateipitiglor.ieffgctively

packagihitangMt 8bsordtion dirkAAF the phélbinfiatoM The JeR¥tidr RRIs&SI for
or surface inperfections. Preferably, the seal ant

has sufprevingthe apepsedandediigiensy ntoRisgiraymtences. i ptionakt
' t1djoe§epg 9b afd ARG prRF @ st d8 vitlelEthe @W&u‘i‘g)le rebiA88 id frovided

is difficult to keep the surface of ag

powderwherete photpinhibiterrapd thersemsiter have b¢e§ paftvwsyyraéﬂ@rhyéﬂe
that th %‘ gﬂﬂ@ sl on between the seal ant and the bag not

be i npede y the presence of powder on the surface of
the bag during ddatthatesin®2des bise peapared biatgps 68, 7dfand @Rpeand is
produc, . in a
R de. Rtk B e B ME AR Y poF TR pon RhPothEb 0

meldt auontairimg rprcmpeufcbriaé@slms Aey mathoy ef appéicatian may be used,

terrper at ut 32F
by oot lifie B0 e TE ol et Sritihe, stemplior
noi st LEchb,edmg Becapseaheresie d2 wilhteat zi‘reumieﬂdlalﬂtlalﬁﬁrtlbh‘.s that remain
wat er tant. to . nhibit npist fro nter| .the .
o S ABe P maderte BRI becE A s B tp @ T B ] Bribrd gsin
t est t@&@pﬁ@hoﬁ Howeder, asdffleRhegorticsif Hectak 16 aflsebttavaifable for

i s. abl eﬁ&g wi thstand a direct spray of

t

i s.that
ée ?dlhﬁsl‘r‘?“a"f TR ility sink for 30 seconds
W t hout conpr onoatespplibEioGhyBagnb st 24) thefredim22 Bagrddfdd to form

O L e o miaroper Torations 12 at S1ep 76, "Sorme Soalante iy aur dovt
with aals croperforations ome sealants simply air dryto a
hard surface. When exposed to a UV radiation source (not shown) at step 76, the
resin 22 and the photoinitiator react in seconds to harden and seal the
25  microperforations 12. The UV-curable resin is preferably exposed to the UV
source for a sufficient time to form a permanent seal over the microperforations
12. The exact reaction time will depend on radiation source, the distance
between the source and the bag 10, the exact resin 22 and photoinitiator that are
used. A Model F300S bulb from Fusion UV Systems, Inc., Gaithersburg, MD, is
30  apreferred radiation source. Typically, when exposed to a 300-watt, focused
lighting system, reaction times of 3-4 seconds are achieved. When the resin 22 is

applied to areas such as creases in the bag 10, incomplete curing due to
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optional photoinitiator at step 70. Upon exposure to

particul ar frequencies of light, the photoinitiator
whemaks3200Wwn i nto free radicals that initiate PCT/US2005/026232

pol yneri zation of the resin to forma strong, hard

plastic film Any photoinitiator is useful in this

i nvention that initi ates poI ymerizati on in the

sel ect. edgte5| n

S cleadrtgtoia Buaure g P My B RERRRIeE: Tpdby Solres shoutd

acet ophesreas:, pobieiored3b eaoslbrsindattd sreay s curéibto eigf desifdde

preferred re m about 0 about 10% of
D ohotBidRetss 2t pseetdlitheLU S RErere digher aiabe pource can also

Chem aluséd tolgrdpanyikiae all ¥ the Tddm 20aClagewatage SEhes are also
none and benzophenone. as the

co i nation of acetop

oi 1iFRIF PYrequrg e%&‘e'E‘J;gEléf"&fB’Eﬁ?t Wien dhe 1e3B P2 ksl PmPef'Y applied
br' ghtaﬁﬂ%ﬁred S@é'ﬁld@?&ﬂ'@ﬂaﬁoﬁﬁ%la&%eagd o6 aifndThSIXEH Fom
Resi ns by Ashl and Specialty Chem cal, blin, OH need

no phcﬁ“&ﬁ“ﬁgf‘}eé’@%ﬂ Sone photoinitiators or resins 22

or turn yellow gMgE fdiloWng ekﬁmf)lbs bﬁsﬁmgg cva@tmamﬁ&uieheo test
color remain true, the résin and ﬁ( otoinitiator shoul

besel estreiacamen packaging &l 8ipaund (STK e hegsafi BasgyiSend Eﬁmll%rtype
Opfg ON@int e;ﬁ)*ﬂl?@(lﬁ@ C%ggg&t Qfﬁk:a 3, IIE)h NHfIpeForatfons were

mnimzes y | owm ng c y- pI‘O ucts O excessl ve
WV expommaddn thapackaging omrl@hlal lageo piente firmefiont dfgher lmgs, then the

22 is lﬁgsc‘@gr%if(g%ﬁ% h?% 's&ah Y wgﬁI g%ﬂ'l BYorif £Ribd %henl\éﬁﬁér}d to

phot oi nftirators ca ee radical's 1 n wa
t han erpothgbettern of thghag. Tﬁﬂ@agse\n@e fillgkwitinths gmhts:ompemrgly

at di fJoW;cl@ptThW f?tﬂ:g(% g%va% H%H HE?{E gea?cj,?.iqgg ogé 1& I 'f'he entrappe alr

transf t he “ener 0|n|t|a
effoectwitteh the bag tvhs rnglovddethmbgloa pdnipmtep eﬁvlbmnbm:ﬁndtﬂmh rollers,

phot oiniti npr o

Phe. cubiegdheluaptt b By The e lRE it bR P
Opt i o, b yealant eqasapmedan the fRicrperidrations &y biush sidegdlo®8d to
wher e tlﬁqe UV-curable resin 22 is provided where the
photoi}}ﬁl ®Bi tor and the sensitor have been previously

added by the ITHDUﬁ@Ctkstfn@I the I%gfs&t’erdshl@ed &ﬂaﬁo&&enﬂ@ﬁath@@ﬁhd
ared (?t ste 68, 70 d 72, an whady for use,
espo SV § griehed] StsFage sAndions o et ae bres ke

bag 1delembaweéMtremsJ&mefmrcatdl 08 BaghAverdMnsiRE N BfteQfday to
appl i Cﬁlt (I);%rc])sggconkc)i(letlogsesgept on weekends. When the temperature/humidity
testing was complete, the entire contents of the bag were removed and sifted
through a 12-mesh screen, then weighing the retained lumps.
25
EXAMPLE 1
Plastic bags made of 3 ply bolyethylene (Plassein International
Packaging, Willington, CT) were prepared having 125um microperforations
along the length of each side of the bag. The microperforations were tightly
30  packed within a thin band running along the sides of the package. The bags were
filled with12.5 (5.7Kg) pounds of the joint compound mix and sealed, the

entrapped air expelled, then heat sealed at the top closure to close the bag. A

13



i ncluding, but not limted to brushing, rolling,
coating, spraying, stanping or screeding. Because the

WO 2®b023285 Wi | | seal around individual particl eBCt/his2005/026232
remain on the bag surface 18, it is not necessary that
the bag 10 be cleaned prior to resin 22 application.
However, a sufficient porti on of the bag 10 nust be

2o BLeh S5 AR bS5 P BB e

seal s Entepridch eTrenton, oppwﬁmp@twdoﬂs brligh &id atlo®pd tbGir dppe
sealants sinply ajr dr surface,

exposed to a UVAIgH‘élteasf e %WP@Eg@ﬁﬁie”g‘ﬁﬁmmgfgﬁ%‘t i sealant

76, t h@adRAMtial dvertichel h@sﬂbh@i»ﬁ&r@ bitHeRhdM at ®AGAnt kdtperature and
seconds t.o harden and seal, the m croperforations, 12.

The Luidigprreysledpsiween \ﬁr'%%é?famr@iuré%%é@al ity cendisiongfor a

sour Cepekivll ofelsveh byl amb d1iowin t@stf:&{d'ﬂdﬂs RefRasnt seal
over the mecr operf orations 1 exact reaction tine

wi |l depend on FadiCanditieon Kour 8@°F (%Q) #R03m Relathve Ksaidity,
the soggfigudad the bag 10, the exact resin 22 and
photoinitiator that are used. A Mddel F300S bulb from
Fu5| on UV Syst efsst Condition Zaj t Kaelsbetvgen MF (328C)x 90% Relative
Pr & € fialip I /ﬁﬁ@laﬂ@’l@ﬁrﬁnﬂl y, Wwhen exposed to
a 300-watt ocused ting syste reaction tinmes of
3-4 seconds ar eTa%IﬁiOedd@@n 3:V\|he|¢yt:lhéewgn HRBAE) -9 Redative
to ar eﬁg [ 1 i nconpl ete
curing ?g?(ﬁiﬁ %%ga?(gﬁ{ee%ﬁééggb?&eigg ?%e light may be
experi enced. ThBeiu‘Msstthpmti@mmt&pommné’hupé be
positioned so that all resi nchﬁfL areas are cured to
t he desired hardness. The use addi ti onal UV sources
or a hTgh€ondividnt age soufPapecBay alPastibBagreasd t o | Plastic Bag
properly cure all of the resin 22. Lower wattage.,.,
sources are al so usabl e| but require extended curi%g
ti mes| MtheperfoRdonsesi N 2PNbie proparipmappl i ed andi2sum
curedi—the mcroperforations 121are sealed to K j
and notealt e from ent erj NePet he k%;ﬁW&ASITn t he | None
foll om ng exanpl es, plastic bagd lasrylai#(df act ured to
test ps replacenent packagi ng f oethythepdapdiats. 7Kg)
bags nf Fasy Sand settipg-type jI6PRRY®npound (JUSG
Cor pof GramoWeightlwesat 1L). M cr ofe0f or ati ons wel @63

f or medrdpch (ﬁaickagl ng| materi all by laser prior|to
formation o e bags, fthen the

Gram Weight Lumps at 5 1.75 0.86
Test Condition 2
Gram Weight Lumps at 55 5.65 24.54

Test Condition 3

Application of the sealant to Plastic Bag Type “A” reduced
lumping during cycling between extremes of heat and humidity compared to both

15  the paper bag and the microperforated bag with no sealant.
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bags were fornmed by heat sealing a wall seamto forma
tube, then one end to formthe bottom of the bag. The
whays/oroee filled with the joint conpound powdBtT/UI10e5/026232
top of the bag was then heat sealed to close it. The
entrapped air within the bag was renoved through a
conbi nation of vibration and pinch rollers, forcing
the entrapped air out thr m croperforations.
After renoving the air, ﬁé@gpgﬁg was applied to the
r[;iucr operforati OBSIr);&yylblidlﬁgs éfithe Bpt Q\aﬁduﬁc@ utdliglExample 1 were
ring.testing, fhe S. were ored at various -
t errper‘%i’f‘ﬂ'i“’é@Jq 'gtﬁﬂmﬁum’ﬁ‘l%ﬂ"@?bf %ﬁ)buf%roa?rief iqps werggadgn a 1
st or age (28R 1 RAH stripfaeross thb GoMagshewap CEAHRDF @R bet ween
extrenes of hot and cold, the bags were transferred

ond aniEperferations Was AR MY WBndi ti on except on

Weekends When trhe4-poumabagsuldpé hu&n »dm{ Eas&@%ﬁd J¥ht Mfhpound
conplete, the entire contents of th gﬂwere r enoved

and sumtX@adb?ﬁtﬁeﬁéw a4 thegomeldle sgaderé@psquﬁ 10720 Y Mrawgpblerfesin
retai %F L RIymHNELE sthdhvald, E)Q@a@% mg%y Bfus® Phey

pol yethyl ene (Pl asSein I nternational Packaging,

W I | i rigriorated@Tga wsmet geaaphpréat tmmllﬁ@mmg@move all of the Jomt
mﬁf 0 PR AN rﬁ"ﬂfé%nl Qb ENMd bl \W}fé*?n er%%t%ﬁ

e mcroper orations were tightly pac
a th| n(0k2an/d60(),uhmbagg passasiaipontifeingics €l corf) ftomsa PcWaiyan’ (46
The bags J%\@'Shur'é‘gdéé”l:ﬁﬁyd%elgw(s 7Kg) pounds of the
j oi nt conpo the entrapped air
expel | ed, then ﬁbafollswmlge@tsaiemhﬁratmpe cﬂfewswnesstozﬁ ultlapiotet
t he ba FAST .et -
acryl a eab’ééoqs%ijﬁ f?n‘gerallg m1 rgée}ff ?% g %fe at];gz}r/sp“ contammg Easy
TrEnt oS’a,ndlsﬂmngA@pemirplcompbunda br ush and al | ovved to air
dry. Aging tests were conducted to determine if
application of a seal ant was beneficial over tine.
Test bags were either held atTABuEST ant tenperature and

hum d| t\, Nr r\\lr\l ad haot y-V-Y. \lari ous ta ar nfnra

hum dj %‘{’szeo%l ti §ﬁ’§‘p?’3\[ pﬂ%ﬁpo of g;f;éve days Eéﬁ;@er

fol | owing test donditions WA 1PEJ:

900F ((B28XIahd 9d% Rel ati viglHuni di t y, XBont i nuou;.l
T42HX1-2 2 H XPl 1
T42HCI1-1 3. H CON 1
T42DC2-1 4 D CON 2
T42DC2-2 5 D CON 2
T42DC2-3 6 D CON 2
T42DC1-1 7 D CON 1
T42DC1-2 8 D CON 1
T42DCI1-3 9 D CON 1
T42DX1-1 10 D XP1 1
T42DX1-2 11 D XPI 1

Two different UV lamp types were tested, H and D spectra lamps.

20  The H spectra lamp is designed for clear solutions, while the D spectra lamp is
15



Test Condition 2: Cycle between 900F (320C) - 90%

Rel ative Humdity and 400F and 80% Rel ative Hum dity.
waemb/otoezdi ti on 3: Cycle between 9Q0F (32C) - BOPWS2005/026232

Rel ative Hum dity and a refrigerator freezer set at

-60F (-230C). Results of the testing are reported in

Table |I. TABLE | Application of the sealant to Plastic

Bag Ty, " A d [ nG: Quri ' Lween

o onEd mpie HEHHEE on IPLAGIOAL th 3t Cofind PeBE ! e

paper Retpistildtor’hsaampies usipg the apmtat dr dagrolICON)moncentration of
seal ant .. MPLE,.2. Pol.ye | ene bags of the t d

Sour ooy ferufeleBia e A FdSe GRME o bt FmoutR BNk

Appr oxphortiibito2480npiesct; 6 ped 6 oretpacad byvhe & Vradg tivitedo dsSure

! .5 X 10 tri . the front.of
bag  cltiinEv B il oBish P B b RRR oS e s TR bf M Vipposure
The 18 yaphdtolmhititorwisadtied toalik samples Easy Sand Joi nt
Compound m x an

Apsqure 9010- 2o9‘1@%@‘3‘%’?%&8@4‘%&?%%?rfde%geg‘grﬂbf?ﬁ@ Btiniple 1,

Sy st enggmeof RUBBW sBmples WerdastedpatéraddiByna tétdltiond 8&cribed
perforated area was not cleaned prior to application

to rem&all of the joint compound dust fromthe

frant surface ofredttandiaen 4:Wi Ll@’F'(S’“O%DQO%tRefa%véHbﬂiﬁdit-y,
(0.2 msec), the bags passed about i nches (15 cm

f r om COBOUNE t / in2 (46 Watt/cn2) WV Source descri bed
bel ow. The fol | quitegndifist $ denBpgbi-al €369 Relative Humidity,
effectiveness of ultraviolet curable resin on sealing

t he m@?f@pé@q‘sor ations of a plastic bag containing Easy
Sand set ting-tyResiQhditiof &M ¢ RE W aldBhbmeérsibho

different UV lanp types were tested, Hand D spectra

| atps. The H spdestCandition?:i s Gecle hermger HIF €1°€hr 80% Relative

sol uti 1WA | Eho ) R . <i.sused nore for

t hi cke@@gb%tdeﬁs%M?Poﬁgg%raﬁ% hg[q%gyurm | abel ed "UWV
Phot oi nhi bi t or " Thasaipds degribgl dboee wenentestedat the oortditiins listed
(CON) FoRAHIL babhon of

TABLE III
Sample | Test Lump | Resin Powder | Water | Resin
Condition | Weight | Discoloration | Leaks Spray | Cracking

1 ‘5 N/A None None Pass None
2 5 N/A None None Pass None
3 6 N/A Trace N/A N/A None
4 1 0.6 Trace None N/A None
5 3 1.2 Trace Trace N/A Trace
6 5 1.8 Trace Trace N/A None
7 6 N/A | None N/A N/A

8 4 1.7 Slight None N/A None
9 7 1.0 Slight None N/A Trace
10 5 1.5 Trace None N/A None
11 5 N/A None None Pass None
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inhibitor were differentiated fromthose having an

extra anount (XPl) of photoinhibitor. Sanples 4, 5 and
w®d200enE20mssed by the UV [ anp twice to assure REEUS20h&026232

resin was fully cured and to determ ne the effects of

hi gh UV exposure. Extra photoi nhi bitor was added to

the sanples. In addition to Test Conditions 1, 2 and 3

described in Exanple 1, some of the above sanples were

tested under additional conditions described bel ow.

Test Condition 4’hesé&!éf§ sh®&that seSQ‘Bé)d?@lheahicmeﬁﬂbtﬁﬂldisbﬁfectwely

Conti nu Test ndition 5: 240C

Rel ati®¥ “CPEJIH”H%'Q%PO%(‘SB%'?%%HG@WE%E’%@&H ’ta|V6rrH°t?6°f‘r96}f"|“°“s

VAt er Sanipier shomlly I@ﬁﬁer@enﬂwmep? aac@mk Ba iatavy@egauérmlﬂ

(50 80% Re] at i v% 0C 0%

Rel at | e}t tdiet it m&ré%ﬁwﬂ&sw}@st&hmwf @l \lbp bag was

t e edrembyddFont G akdr WAen biibbles @vnldéthJ‘%alEa?@ @mitRe Y. When

TABLE | 1] These tests show that sealin

i cr o8¢ Pagr wasi appaedethe iunticoupqund atortle anqs @k rbgg Washydeird,

noi st Lﬂo%vefvérofﬁb w@dmg@er %%&oaeef&aﬁo%& Wa®lryGR8 flintg- fPébS ‘This
Sanmpl e 7 subrmerged In water by placing the

bag i nmélcg@d Hat th@féal(aggms pqcpming fromghehgat paksct wthehend of the
wat er l; g%%n ﬁ]hﬁgm%lc&)k&hﬁaﬁ%ﬁi '@L t@vg%aéseegglbltl g%oQQQ

was re rom Che water when nce

| e&ad@alﬁrmm%é and§. wesh elso traced hathe warners o€ the dag artdalid not

j oi nt leﬂﬂl'i‘ ag was hydrat ed,
homevel? the gd(l)]alt eo?ﬂteﬁn‘éﬁg ﬁ@gt}ﬁtng?%%erfor ations was

dry and | unp- f r &be tWihags thndwraagd bly lezm¢ling leen bk eepeextaerses of

occur rﬂ a dﬁ&ﬂt}%ﬂ%}%ﬂﬂ&?%n@ l%ﬁlug 1t%£] ngrh%g gra%%lgé {)]%e uv

bag, and not e m cr ora 1'ons.
bags erg$in basembig1g|z$p1deheWeHse Alkthougﬁamﬂraﬂm@ van anGghtlyeit did not

o el el 07 aBHOERBoRiechdg b gk oo tadfl sy
powder leaks.
While particular embodiments of the present invention have been
shown and described, it will be appreciated by those skilled in the art that
changes and modifications may be made thereto without departing from the

20 invention in its broader aspects and as set forth in the following claims.
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The two bags that were aged by cycling them between
extrenes of high and | ow tenperature and humdity
we@zxdobhb2zex] hairline cracking of the UV resin reseuidonsiee232
spi der webs. Al though the cracking was unsightly, it
di d not appear to effect the adhesion of the resin to
the bag surface or result in any powder |eaks. Wile
particul ar enbodi nents of the present invention have
been shown and described, it will be appreciated by
t hose WHAT BACILAIMERISArt that changes and
nodi fi cati ons may be nade thereto w thout departing
fromthe invention in its broader aspects and as set
fort hdi nf t hekf ol OV\A;ijQjeﬁo_aiolﬁﬁlam*ll%\Ind @uﬁ%é\bwﬁa Ha@corhpristhg:
met hod of making anp illing a plastic bag conpri sing:
providing at le @F‘dﬁ}@tfﬂa%{é‘%‘? Elaglcﬁﬂ??cr eating a
plurality of m elaperdMiralt Onmidrépettbtibid ifthefmM Ng a
bag fromthe filmincluding at | east one wall and a
bottom fillingfarmingsdyefionihpiln shidimgptleast aeg vall #d aa
producdonadmed air; securing the bag; renoving at |east a
portion of the entrapped air in the bag through the
m cr oper f or mat i §HinE thehae svith bag eontends, mcg\dms@rmﬂuatqnéﬁg;

2.1gfhe nmet hod ofe Glidd M Bagéherei n said seal ing step
conprises applying a sealant to the m croperforations.

3. The met hod ofemdviigrat lzast gpptiien of hapnirappedpininghe bagghrough
step -1 .S [ the sealant to UV radiation
afterctgg&rujiréﬁg?t?gﬁégﬂéa e nmethod of claim1l wherein

sai d creating ss@pngthapri¢repssioratians.ng t he packagi ng

T operfor at | of. . STAAREIRL TP A it aring v pgmprses
pl st i applydng cealpntits thagnicroperforations.
3. The method of claim 2 further comprising a curing step
comprising exposing the sealant to UV radiation after application.
4. The method of claim 1 wherein said creating step
comprises heating the packaging material in a localized area to form the
20  microperforations.
5. A method of making and filling a plastic bag comprising:
providing a microperforated bag;
filling the bag with a product;
removing at least a portion of the entrapped air in the bag through
25  the microperforations;
applying a UV curable sealant to the microperforations; and
exposing the sealant to UV radiation.
6. The method of claim 5 wherein said applying step further
comprises preparing the UV curable sealant prior to applying it.
30
7. The method of claim 6 wherein said preparing step

comprises adding an appropriate amount of a photoinhibitor to the sealant.

18



providing a mcroperforated bag; filling the bag with

a product; renoving at |east a portion of the
woentveppsed air in the bag through the PCT/US2005/026232

m croperforations; applying a UV curable sealant to

the mcroperforations; and exposing the sealant to U

radi ation. 6. The nethod of claim5 wherein said

appl ying step fgrthef, d'o%sﬁm%%m@;elnrsgldtd?@pa Mo step

cur abl e seal ant prior {0 appl yi g?
cl ai mcbmptises eddingan appapeptarRMAENT épﬁné'@\ﬁmrt@ §1é§eaé'@§| ng

an appropriate amunf"dlw(}%et}?qd%gfagﬁ gWhQﬂe nosraldtrgtggaﬁg step

seal ant. 8. The neth wher el

p I eparcomgrisss epmpressing tbebagadd exyllng eatpappeprir traigh thisunt
sensiti.ser to the sealant. 9. The nethod of claim

5 \Bﬁer"é'lcrr?pgg?ra“?nérmw ng step conprises conpressing the

bag and expelli n(g enA ipaqkpged pmductl; bonpprgingt he

m croperforati ong 10. A pack duct. o]
2 bag: conpr | si nf oie BORFORE S B btk Fod A ke TP S Sae
top, s@hfigediot belhg Prnedifréa pheagigs frfateniﬁk:inforvﬂmlﬁa plurality of

Kk t I wh
T or ofBicRBPRRURTG MRS UEHE s Rednd bofdi Peps sepred

botg om bei ng segay @ftenBagidecRiddaE Somlﬁfslr@a pﬁsc&iudt dmﬂgn amount
COprrl Si ng a pro uct and an anmpunt g
that prfeydess than thahprepenginthcbredvien s3i ﬁ)%‘?ﬁ S@gﬁﬁt%wrsm

vere s@euELd: le@stt a b@rﬁ%ﬁ ofthP 8 tda®id iidetshid bag havagaberfl expelled
inside said b havi ng been expell ed through said

m cr op‘éfoluétr @aumﬁé@peafﬁ@uan%w ant configured for

seal ing said m gLORRE E&fﬁ@ﬁﬂe@'ﬁﬁseaﬂa sahih BriddbeeidfdtioRd
clai m 10 wherein said packagi ng material conprises a

plHstic film 121 ThEhemrednseel cbgimd P avheseimsaigrackaginedngterial
pl asti &an‘PiEf&faJ pifSic Bel yet hyl ene.
12.  The product of claim 11 wherein said plastic comprises
polyethylene.
13.  The product of claim 10 wherein said bag contents
20 comprise at least one of cement, gypsum and joint compound mix.
14.  The product of claim 10 wherein said sealant isa UV-
curable resin.
15.  The product of claim 14 further comprising a
photoinitiator.
25 16.  The product of claim 10 wherein said microperforations
are formed by a laser and are sized from about 50pm to about 150um.
17.  The product of claim 16 wherein said microperforations
are from about 60pm to about 100um.
18. A packaged powdered product, comprising:
30 a microperforated bag comprising a top and a bottom;
bag contents inside said bag comprising a powdered product and

an amount of air less than that present in the bag when said top and said bottom

19



13. The product of claim 10 wherein said bag contents

conprise at |east one of cenent, gypsum and joint
w@Ezposes m x. 14. The product of claim 10 wher@i/us®es/a6232

sealant is a Uvcurable resin. 15. The product of claim

14 further conprising a photoinitiator. 16. The

product of claim 10 wherein said mcroperforations are

formed by a | aser and are sized from ahout 50mmtaq
about WEBReHred 2t lepi@ POFIOR9E Fal ?m@P%‘?drﬁ“?*B‘VWﬁgF“é’i srpeliedq

mcr opcg,rot,gr[ aiid ARFopRFfBrafisRMmmbout 60nmm to about | COMM
18. A packaged powdered product, conprising: a

ni cr oper f or at ed? BYgeweshssrlpationgr saidiraisronsrdorations prdeanfigyrgd to
cont enegi thdysi de said bag conprising a powdered product
and an amount of air |less than that present in the bag

whén said top ah¥ salhs nsghegepimdiie ISorherein sail Vi-auable rgsin
por ti ofjRdr cSAbGkeSAphARRRGRI I havi ng been expel | ed

t hrough said mcroperforations; and a UV-cured seal ant
over said mcroperforations and configured to seal
them 19. The package of claim 18 wherein said
UV-curabl e resin further conprises a photoinitiator.

20



