- 1 - Banana Storage and Shi ppi ng Bags Maynor Alfaro Alfaro Francisco
Javier Rodriquez Miurillo Field of the Invention [0001] The present
appl i cat iwo 20l1i4a®2priority from U S. provisional paten®cCapshkiloasioan seria
no. 61/249,272, Alfaro et al, filed Cctober 7, 2009, incorporated herein by
reference. [0002] The present invention relates to the field of packaging
respiring fruits, vegetables, salad conponents and flowers for storage and
shi pment and, in particular, to filnms ardd bags used for such purpose.
Background of the Invention

Banana Storage and Shipping Bags

Maynor Alfaro Alfaro
Francisco Javier Rodriquez Murillo

Field of the Invention

[0001] The present application claims priority from U.S. provisional patent
application serial no. 61/249,272, Alfaro et al, filed October 7, 2009,

incorporated herein by reference.

[0002] The present invention relates to the field of packaging respiring fruits,
vegetables, salad components and flowers for storage and shipment

and, in particular, to films and bags used for such purpose.

Background of the Invention

[0003] The shipment of respiring produce (e.g., avocados, bananas, mangoes,
plantains, papayas, tomatoes, berries, stone fruit, mushrooms,
beansprouts, broccoli) from the farm to the retail outlet and ultimately
to the consumer is a very tricky process which needs to be managed
carefully in order to assure high quality fruit and vegetables which
remain fresh, ripe and can be marketed for a reasonable period of time.
This is particularly true with bananas and other fruit which are grown
in tropical climates and frequently need to be shipped long distances to
more temperate climates in such a fashion that they arrive on the retail
shelves at the appropriate point in their ripening cycle where they are
attractive to the consumer and still have a reasonable edible shelf life
remaining after they are purchased. The net result is that great care
must be taken to ensure defined storage conditions during their

shipment and storage.

[0004] The storage conditions can be characterized by defined temperature,

moisture, and gas medium composition surrounding the bananas (while
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[ 0003] The shi pnment of respiring produce (e.g., avocados, bananas, nangoes,
pl ant ai ns, papayas, tonmatoes, berries, stone fruit, nushroons, beansprouts,
broccol i )Wbnomwbe2farmto the retail outlet and ulti natrerguscaonb®4zonsuner
is a very tricky process which needs to be managed carefully in order to
assure high quality fruit and vegetables which remain fresh, ripe and can
be marketed for a reasonable period of tinme. This is particularly true with
bananas and other fruit which are grown2-n tropical climtes and frequently
need to be shipped I ong distances to nore tenperate climates in such a
fﬁS_hi on that they ?rrim\ﬂes @i@cdsh;h@n wal dbils dalbehanes itas edubBy mbmwtio@t}eapoi _nltl in
their ripening cycle where they are agttractive to the consunmer and sti

have a reasonabl e edi bIFEPEREPIOdHEs BarP%"rlr%fg’né'*Hbangfaf’%‘iag?sﬁeyﬂ&rséorfﬁfrchased. The

net result is that greabndidng afbhidt adhBretl ak et HaRarBORHUI Rt B HdIRERd S BE age
conditions during their shipnment and storage. [0004] The storage conditions

can be characterized byorampniadhe agisd sprditeon, foppxanple in eHes JaPersti um

conposi tion surroundi ngr {08 RaRANRASYI(IMi Gickly. "Cenpanich Bb B SndiddsSi on wi | |
focus on bananas, it is equally applicable to other respiring produce,
particularly fruit and leagdeaebapense fo aspee Srbusly shipringlistoragn gndiikenigt adher ed

to, the b il ' d ' j.f ed
0 € bananas W nQ&nd@t?onQ?JgéaY%%ﬁ. FBPexEtggle,g@i?iEg%ﬁpsrpglg Sltédt*&oxg el €

condition, for exanple, Inte ri penes d will spoi
qui ckly. Conpani es go banasisgmé géncraHy phadiagpdhinto doxks ex plastere it theiagseme t hat

such shipping, storage,and,llRg i‘oH.gTﬁe%Qg&Ieis91%%55%%&%}9&?&%-o E&lfet exgnpl e,
f Be, t ally 3k ge&

during transport and stora e bananas are gener p I'nto boxes
as clusters in their gregtcehmm bigpensportadioh caraindfheBeritptheproagseofissenbl ed
in stacks on pallets and.,are placed into bi r.anspont at i .cont ainers.

Dur i ng the prbcese. of - Tade AP R Nt S PRRRRT HRLH € TS BBIVES  ane
58 F is general |y mai nimaintetkd. Alt ssohaémpeearipe) thé bananastche bbamat &8 aday be
stored for a long tine_.in.an unripe state. [0005]To start the ripening
process, roon1tenperatHP%I%?’Tﬁ@egﬁWanas can be adjusted in a range of from
about 58F to about 62 F (according to the fruit and market conditions), and
the gas conpddf®5lon sufp saridieiipenie pivserarasm éappersurgpdihe bamngicandeli ng

ethylene to it. The coghinalhalull oFhiKLBAR sPIkoiuDSI BRSE AL AIRE AL & hel ps

to start the ripening process. Further on, en the bananas ar elivered
to the distribution netwbpid meketecondienshend tikgps eompokition suneyndeg thet ri pen

and they shoul d bo. pacoRary Eaor Aot SRR o R PRI BONY i 00

t hem prior to purchasecthjloOa] Modéakédddmpaatk@diclpg ta Barbéde nigenisgyoiotess.i mpr ove

and extend the shelf | 13 &r‘f:her on, when the bananas are delivered to the distribution network,
care must be taken so that they do not ripen too quickly, do not spoil,
remain in good market and consumer condition, and they should be
packed in a manner which allows the consumer to view them prior to

purchase.

[0006] Modified packaging is being used to improve and extend the shelf life
of bananas (and avocados) beyond what is achievable with typical
shipping processes. In one such process, this is handled by adding
ethylene to bags which contain the bananas (or avocados) and then
subsequently sealing the bags, at an intermediate point during the
course of the shipment. This additional sealing process during

shipment adds time and expense to the process. The requirements of
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of bananas (and avocados) beyond what is achievable with typical shipping
processes. In one such process, this is handl ed by addi ng ethyl ene to bags
whi ch corweai2niitgdbananas (or avocados) and then subsegremtusgoivmaiosng t he
bags, at an internediate point during the course of the shipnent. This

addi tional sealing process during shipnent adds tinme and expense to the
process. The requirenents of - 3 - nodified atnosphere packagi ng requires
the creation of special packages which -provi de both the change in gas

medi um surroundi ng the packaged product and the preservation of their

mar ket condition. [ 000%oliifRdgmadsphdrdigaekadig equikbite chatanaspéadal any ot her

respiring fruit or vegetables) .in a.manner i ch, maintains positive eating
characteristics while H# gﬁsi’%hh‘ﬁ‘ptrﬁvégg??&tﬂ’e\fl’?%e P H’ﬁg.l\}\‘/ﬂ’isé‘ﬁo‘f“ﬁiétﬁg remain at
the preferred edible stagRckakd RHMRE atAhEpresciigionl 66théiethakkf @allitibs. t o
maxi m ze banana shelf |ife wthout conprom sing their eating

characteristi ﬁ}tﬁ?@ Pac.ka%§ éﬁ%ﬁen?ﬁ?@sﬁﬂ&'af?a‘%‘?& efng o%h@pﬁlgﬁﬁx})%f;rﬁ% ?II he purpose

of regulating shi ppi n storage and ripening con bananas.
Exanpl es of such packagesstahies) ideswanndyerhithahainiainb positiveepgtingehdratioridiigs
relatively conpl ex and Y Kdlze, . L: ion
addresses this concern“%?ggg ?%@P%%egkghﬁé‘Pﬁég%ggéﬁﬁﬁﬁ%P?§¥ﬁgga very
effective, sinple and be$sredxpidhrsiage hppheoaohist thadesithdeifgenesal |y utilized
in the art. [0008] EPO Publgsqu Pah%gf gﬁ%alatiqp.Eg tS%%agf Control |l ed
At nospher e Packagi ng FOPX B RN é% g.ﬁ&‘ﬁﬁ?ﬁ88, %u I'i°She&d June 13,
2001, defines a net hodchapactepidtidsaPuckgedshavd heepdeveiopud mrthypdafoathas, t hat

i ncl udes a herneticall -sealgd bﬁﬁ wi t h .at. | east oqf.unripe %Fuit pl aced
inside it: the bag bei RYPHE®E P latng e ingrsioraee 4rd §P9IRE CRULOTi % kness of
which is 20-50 m cronsbpamansh. \BRhGples 6f shill pakhget 46 dasciTbeli Helwd batth®sphere. The

polynmer material can be | ow density polyethyl ene, pol yethyl ene, high
density pol yet hyl ene, [8f pbdpipieheconyieyaad sypeapixe R’é’r@ﬁ%tﬁ}ﬂp&?s@‘}t and ot her

materials. The nodifi egyvaiiRaBNEIsEs ﬂaﬁ%bﬁ&ﬁﬁoﬁe&ﬂi@lf@gaﬁ%&ﬁﬁféﬂ%‘%ﬁﬂ (vol.), from
6- 13% car bon dioxide (vol.), and fromO0.1-1. 5% et hyl ene (vo .é, with the

remai nder bei ng ni t r ogB#iZziecowyy ¢ifestivepsinwin ang leyg gxrzogve PRIRFMGAIREAD ri ng
Bi ol ogi cal Materials WdhA, (RERES @eGRNtrol Menber, De Mor, granted
January 11, 2000, describes  a package that is said to ensure the necessary

gas composit i[ﬁ&)Si] nt heEﬁb?’rugl%%e&) f)atcgnrt %p%ﬁca%glg Eﬂ%%@,bé(%%follgé A‘}’r\r@olsfahe?es ot her
Packaging For Fruit And Packaging Method, published June 13, 2001,
defines a method for packaging fruit, particularly bananas, that
includes a hermetically-sealed bag with at least one unripe fruit placed
inside it; the bag being made of a polymer material film, the thickness
of which is 20-50 microns, and which is filled with a modified
atmosphere. The polymer material can be low density polyethylene,
polyethylene, high density polyethylene, polypropylene, polyethylene
teraphthalate, and other materials. The modified atmosphere includes
from 2-20% oxygen (vol.), from 6-13% carbon dioxide (vol.), and

from 0.1-1.5% ethylene (vol.), with the remainder being nitrogen.

[0009] U.S. Patent 6,013,293, Packing Respiring Biological Materials With
Atmosphere Control Member, De Moor, granted January 11, 2000,
describes a package that is said to ensure the necessary gas

composition in the storage of fruits and vegetables, as well as other
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- 4 - respiring biological materials. A selective gas-perneabl e nenbrane,
which is part of this package, conducts oxygen at a |lower rate than other
gases, i rwpantiyasdoar, carbon di oxi de and et hyl ene. Usi n@C30uskoig/on®abr ane in
packagi ng for banana storage is said to ensure optinmal conditions for
banana ripening, but adds quite a bit of expense to the shipping and

ri pening process. Note that shipping expense is particularly difficult to
absorb when dealing with an i nexpensive-£omodity itemlike fruit.
[0010] U. S. Patent 6,548,132, Packaging Biological Materials, Carke et al,

i ssued April 15, 20083, rd@iriﬂgml@glmmlaagelsthablettwelguﬁpamaatﬁembmﬂraﬁ@nt ai ner,
respiring biological materi.al as medi uminside the container. The

cont ai ner has wal | s tha*fhl%{lrlép%fé?ﬁgus\%q 985 APEPHE QBIEEN Pigt I8R5 B car bon

di oxide, and is equi ppegheybishs, aﬂpaaﬁdﬁmmﬂfoﬁdmmtew etﬁ%l@ﬁ@ﬂlmdgrk%b}d@ t he
contai ner. The control elenent includes a gas-permneabl e menbrane consi sting

of a mcro-porous fil mAsNarae i prckaging for ByRYHEragls s3i¢ o HaWE ABHMEAlnet wor k  of

gas-i npernmeabl e pores %Bx‘i’dﬁorﬁ%r%na%ﬁ@&h@%u%% hed et ekhasd ol The
package is said to ensure the (greneratl on of q(gas medi um i nsi de the

cont ai ner which is favehiabingag ﬁpeﬁtnrgd’h@eﬁe%‘b’it@r #ighiprioR eyicesdis mat eri al s;

however, 1t Is relatvelycRuReRFANR b ShubRlRTBBnehil bhidcpnsFb! | shed
Pat ent Applications 2008/ 00 93 an 2008/ 0008794, Forsyth et aI publ i shed

January 10, 2008, defi wemmaditeitdmbkd bwit.ext endi ng the ri peni ng period and
retail shelf life of respiring produce, particularly bananas. The
applications pefoé)ne theJ ®Hateibb, 548, IBOSPHtRIgEnd BiblogRakagicnds, ltaanranasl,as

cont ai ni ng between 1 and t rcent of ox betwe n 3 and 10
wei ght percent of carbéﬁ“@i@%ilgg%Oﬁ?’ﬂ(‘%gnﬁéﬁ’aﬂ@ﬁggﬂmg]H%’SfaL?Fgll r having a
specific ratio of oxygesnthiferCRENGH: BlbR¥icsanérianiand @ giahédavh YsRigkicned range.
[0012] U. S. Patent 6,190,710, Nr et al, granted February 20, 2001, defines

a method for preservi nGoPpiBeudbe Wt%?f‘é{hﬁwﬂ& t%@tmee{glﬁl@bblgwﬁ%qa gt

oxygen and carbon dioxide, and is equipped with an atmosphere-
control element inside the container, The control element includes a
gas-permeable membrane consisting of a micro-porous film in the
form of a polymer matrix, having a network of gas-impermeable pores
and a polymer coating applied over the film. The package is said to
ensure the generation of a gas medium inside the container which is
favorable for strong respiring biological materials; however, it is

relatively expensive to implement.

[0011] U.S. Published Patent Applications 2008/0008793 and 2008/0008794,
Forsyth et al, published January 10, 2008, defines a method for
extending the ripening period and retail shelf life of respiring produce,
particularly bananas. The applications define the optimal atmosphere
for packaging bananas as containing between 1 and 6 weight percent of
oxygen and between 3 and 10 weight percent of carbon dioxide in the
gas medium, and further having a specific ratio of oxygen to carbon

dioxide within a narrowly-defined range.

[0012] U.S. Patent 6,190,710, Nir et al, granted February 20, 2001, defines a

method for preserving produce by providing a plastic packaging
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- 5 - mterial having a thickness of up to 500 mcrons and a perneability
to water vapor exceeding about 1.5 g mminR2 per day at 38 C and 85- 90%

rel ati ve wormdig992wher eby when the material is used toPpaaisage/oproaziuce, no
condensation or mnimal condensation appears on the surface of the
material. The patent defines packages utilizing this material; the packages
contain an atnosphere whi ch includes 4-20% oxygen and 0.5-17% car bon

di oxi de. [0013]U. S. Published Patent Appi+cation 2005/0266129, Mr,

publ i shed Decenber 1, 2005, defines packages and preservati on processes for

initiating and control lhdigial h&idgd Q8RikMGs 6Ripas 500 mpesisshabbamleaittyps oduct s,
such as bananas. The package is a polyneric per)‘gratéad an,kage 8\ghi chis
said to control the at TE&HNPA eRGeEHNHRME!pEENYGE PR RESF Kuftd 83F ogr esses

through its ripening stoagaslaife @imidef, whereBPRh&FMhaRaridial adedlid RRRA&EY to an
internedi ate ripening sta but to delay ripening, and thus increase shelf

e! 0 . . 0
life, of the food prodlpéqd%b%%ﬁ@p@e&@ﬂonWt@f*%?%ﬁdénﬁatlwwdsgm@e. The

atmosphere within the RAGKRAP el 110 RO Rid BaReLNAN A HiOXy OO

5-20% car bon di oxi de, and have a relative humdity of >70% duri ng at | east

a portion of the ri peninigrialiitie nacknges entagy angimesphyere pihishdecdudep 6@@%} The
present invention, ther(gx%;%;,%a 9.@?7%“0&633@9‘&%. shi pping filmand bag for

peri shabl e respiring produce products, such as bananas and avocados, which

provi des a ne ismt .Ql S- per bi L] i u a t hat
freshness is ﬁ@?ﬁt ai ne&'?‘?@h@egg%ﬁtfp@ﬁ%%ﬁ? 59@@83)@1’ E/Frt’ p\‘t}q?gedi s ext ended
to reduce shrinkage at Debenteil J006f deSiadsgiaclapek dnb @ravaegeraastedpr seal ed for
sonme produce at the point of fruit ﬁri in,wthout I}le aﬁji vely affecting the
ri pening process and rilBEHIN8G Y FanErgHing the rippping rafesy F"r%;‘/S pde FF%‘/’SIPH’-dB‘étF’f or at ed,
and, in one embodi ment sydhsas BEEhBaOTHS phdl@Bdis @oB Mt pitfdisbd peRigat € and a

pol yethylene resin to forma final filmwhich contalns about 2%t o about

22% et hyl vinyl acet at &hichHgsaishig cpifeq] hedrgospaerp siithinetl packige as the fruit
progresses through its ripening stages so as not to appreciably delay
ripening to an intermediate ripening stage, but to delay ripening, and
thus increase shelf life, of the food product beyond such intermediate
ripening stage. The atmosphere within the package is said to contain
less than 10% oxygen, 5-20% carbon dioxide, and have a relative
humidity of >70% during at least a portion of the ripening, distribution

or storage process.

[0014] The present invention, then, provides an improved shipping film and
bag for perishable respiring produce products, such as bananas and
avocados, which provides a mechanism to control gas-permeability in
such a way that freshness is maintained in the supply chain; yellow
fruit life is extended to reduce shrinkage at the point of sale; and the
package can be sealed for some produce at the point of fruit origin
without negatively affecting the ripening process and ripening
uniformity. This bag may be micro-perforated, and, in one
embodiment, is made of a blend of ethyl vinyl acetate and a
polyethylene resin to form a final film which contains about 2% to

about 22% ethyl vinyl acetate. The bag increases yellow fruit or
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- 6 - ready-to-eat shelf life by maintaining optiml required gas |evels
during the ethyl ene-gassing procedure, as well as transportation and
backroomwonditti4eas at the point-of-sale. This type of pag/usanobsioapplied
to any perishable respiring produce product in order to increase its green
and yell ow shelf life. The bags decrease dehydration of the fruit, thereby
inproving fruit freshness and reducing weight |oss in the packages. The
bags can al so be used with salad conponefpits and flowers. Finally, the bags
can be hernetically-closed at the point of origin, allow ng the
transference of ethyl eneadgas-estuhélNGfetblendint@ing OptiR4l QeReYd gas(bves. , the bags
do not need to be opened during the ripening procedure for sone

appl i cations), which i Sugngthssthyleaegsveiagaroceivsas Welbpransprgtasad Thi s
invention will be descry,886om Bolidds &eh&pdintRElsom. TRYHRLY b cahBe | Nvention
[ 0015] The present invention relates to a filmfor wapping respiring
produce, conprising frdapkgddeanypriskablegepiringaogdiehpiodirs ingragito HEWEt e ( EVA)
and the bal ance of 't he ifickdah 56} RELELANEIE B FRY bRRYIFEIsE BetlyBRFIBPHI RSt i C resin
material, conpatible with ethylene vinyl acetate, that can be used to form
food-safe filmbags, suuH tsrebyinpterisg fryit feshpess ayd whecing weighidoss swhdensi ty
pol yet hyl ene, and m xt yg h LSE: t hyl ene
vinyl acetate to be us«lébgac\%ﬁ%sf q@ggge%ﬁﬂ;%sc?gec %@gltgg%ﬁﬁgbi&%g%@%aﬁg size, film
t hi ckness, type of prodleeers. Siratpdee bagaesn herhamsgioaltyatlowd ar thepointerfent s, and
required yellow life. 6], I resent iny i,on also.relates.to a bag,
for the shipnment of re[soggigﬁi %‘5’“@&%‘@&?5‘}5?‘3&%’8&0 eﬁﬁc’%gnsedgg%agmfgﬁen’r\meiglgused
herein, "bag" refers teracdoafiai, terbagudualt hgedwd bdogentdidurlngrtheadmesinguct i on -
bottom seal, made from a f(iexig)bl e thei{.m%.pl %stfgc resin ener al Iﬂ%/ by a bl own
filmtube extrusion prBESEWIe B SA§ FRPLFAHONS)y Which s & Bt ARae 18 oo ot angul ar
top sheet and a rect anguérall ploodss.0This @ eitionavil el désogieddie moad derdl belowl. east
three of their edges, at least a portion of said top and bottom sheets nade

froma filmconprising fromabout 2% to about 22%ethylene - 7 -
Summary of the Invention

[0015] The present invention relates to a film for wrapping respiring produce,
comprising from about 2% to about 22% ethylene vinyl acetate (EVA)
and the balance of the film selected from any polymeric thermoplastic
resin material, compatible with ethylene vinyl acetate, that can be used
to form food-safe film bags, such as low density polyethylene, linear
low density polyethylene, and mixtures thereof. The precise
percentage of ethylene vinyl acetate to be used will depend on factors
such as packing size, film thickness, type of produce, storage time,

transportation requirements, and required yellow life.

[0016] The present invention also relates to a bag, for the shipment of
respiring produce, made from such a film. As used herein, “bag”
refers to a container, usually with a tubular construction — bottom seal,
made from a flexible thermoplastic resin, generally by a blown film
tube extrusion process. Specifically, the bag comprises a rectangular
top sheet and a rectangular bottom sheet joined together along at least
three of their edges, at least a portion of said top and bottom sheets

made from a film comprising from about 2% to about 22% ethylene
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vinyl acetate and the bal ance selected froman EVA-conpati bl e food-safe

t hernopl astic resin, such as | ow density polyethylene, linear |ow density
pol yet hylwoept1ianeooi xt ures thereof. [0017] The present | RCEMIS2@0/05108D
relates to a method for shipping respiring produce, such as bananas,
conprising the steps of wapping said produce in the film defined above,
or placing said produce in one or nore bags, as defined above, and shi pping
sai d produce froma pointof-origin to a-®estination point. In one

enbodi nent, the fourth edge of the bag is sealed after the produce (e.g.,
bananas) is placed in iindéctBeimirtre bdlancs sdtidddath af POA&pAphtiefooent ages
and ratios given herein ﬁre "b%[ wei ght " lﬁnl ?ss ot herw se spgcifi ed. Brief
Description of the Drawtldlermapagicessiy suehias loy dansity Ralysiivignedinegtdp¥sent at i ve
shi ppi ng bag of the preggfily goR¥édleh®and lP@2ed fikgof. 2 1s a plan view of a
second enbodi nent of the present invention. [0021]Fig. 3 is a plan view of
a third enbodi of t i nvent | [ } 4 : n view of
a fourth enbomﬁﬁre%t of ﬁﬁgp%ggggiﬁ?ﬁ@na%ﬁ%llg%%@ a[qg%%cﬁg%blﬁjéﬁ%%g%é@{g:nbodi ment
of the present inventi qmodvae, siahias drhapasademprésthg the steps of wrapping said

produce in the film, defined above, or placing said produce in one or
more bags, as defined above, and shipping said produce from a point-
of-origin to a destination point. In one embodiment, the fourth edge of
the bag is sealed after the produce (e.g., bananas) is placed in it but

before it is shipped.

[0018] All percentages and ratios given herein are “by weight” unless

otherwise specified.

Brief Description of the Drawings

[0019] Fig. 1 is a plan view of a representative shipping bag of the present
invention.

[0020] Fig. 2 is a plan view of a second embodiment of the present invention.

[0021] Fig. 3 is a plan view of a third embodiment of the present invention.

[0022] Fig. 4 is a plan view of a fourth embodiment of the present invention.

[0023] Fig. 5 is an embodiment of the present invention particularly adapted

for transport of avocados.

Detailed Description of the Invention

[0024] The present invention defines a bag for the shipping and storage of
respiring produce, such as bananas, as well as a method for shipping
such produce utilizing the bag. The invention also encompasses a
specifically-defined polymeric film which is used in making the bag or

otherwise in packing the produce (for example, wrapping the produce
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for transport of avocados. Detail ed Description of the Invention [0024] The
present invention defines a bag for the shipping and storage of respiring
produce, wochiiasi®ananas, as well as a nethod for shi ppiPog/tsacio/oproeziuce
utilizing the bag. The invention al so enconpasses a specifically-defined
polynmeric filmwhich is used in making the bag or otherw se in packing the
produce (for exanple, wapping the produce - 8 - in the filmor placing the
produce on a tray or in a package which-8s then covered with the film. The
bag and the process all ow bananas to be shipped fromtheir point of
Er og:thi onfi nht hg tr opiiﬁ_$heiﬁlﬁﬁﬁ@_laeﬁhglﬂ&gﬁoduwbmggﬁ@{ihﬁpsdkaﬁd ‘ivlftl)i'ble& Lhe
andling of the bananas in that i 0es _ngt require that e bags be
initially shipped open tﬁ?fbcot"ﬁréianwétéﬁeetﬁn%t %%F l}agg@%l th Bragess@ ?‘i"h@“a?‘ﬁseto
shipment, while still aldsamhadfiéhenciaddan asprbuctibPRthaH6lass imBshiddivags.
at nosphere in route or |ater. The bag is pernmeable to ethyl ene which
permts the ripening tolisgeatlysipplifigs thehanding obheibagagasighat tdgss0er , t he
bag and the defined proggiR KeaR RaNRNARaNEiiPU lbpéﬁ%ﬁ teh s€aled 4t Be¥erhave a

| onger shelf life) and provide reduced noisture |oss and reduced wei ght
loss for the fruit. Thepomdduiirgsthe shipmentiyhileshlbabawing thekorangelpyipgbod eat i ng
characteristics for tNEgansyid: snhORRcHk HiSuleldh MerOfnd B iPRASEMH fonvent i on
whi ch may be used for wapping respirin p_roé)uce, such “as bananas,
conprise from about 2%¢athylenledrich2Romitstthe tipaningyd e placeat sheeappEprdte with t he

bal ance of the filmco [ S f = i hl | astic
resin material, such a F%ﬁ%@%ﬁ?ﬁ??ag%ﬁ§é§ﬁ§¥§%§8g¥?%%§gﬁ?%ﬁfdgﬁgity

pol yet hlyl ene or nixtur ?angm‘ (itﬁ_hd@g harwtaﬁlm'l@k d@elfﬂlff@ agd bl}o:cvéineedwahoiatg_@'lt ate
materital 1s Inportant for aehl.evi.ng.t r t v 0 as-perneabl i1ty In
the film The film typi18%|aP§r688°ﬁFéﬁ%%%“ E’rssor%gg‘ﬁéﬁh‘ﬁ ?5% %rgsﬁgbﬁﬁaigﬁo(by

wei ght), preferably fr dmithotivert@8odatiddbearaatedstivs $dr tipr @hamadl y about 12%

of the ethylene vinyl acetate conponent. The balance of the film conprises
a food-safe Cﬂﬂmgflb'?'ﬁ@%ﬂﬁ?@hﬁ§ﬁk&m¥ﬁ$&ﬁmﬂﬁ%%hh%bbe%&ﬂhb@§na?@Q|yethy|ene
(PE) material, specifically a low density polyethylene material, or nore
preferably a linear | oWesREMSIPISAURRISYRBIaR PRIaRES. PrIBRSISE Som abaeR 7ol aRYse
material s provides nManubackiliifgiRNtHISESNE! A BEbehA& i e bag, known
inthe art. Mxtures of those matéerials can’al so be used. The pol yethyl ene
material is included i somhesing ¢ fpogspiadMA-gonfipstible thremerpstig rgsuy paeda,
enabl i ng and i nprovi ng e i nact grl. st i Cal ci um
carbonate (CaCl3), cal éf‘%nﬁ%?%@tggof%gy(l% %e!aﬁtgkc%ﬂ@{y&toﬁgtrhg’%rabsor bi ng
subst ance may be - 9 -miywed olthose maplias chterthyfeoe viaylwetaicomtaial ishe EVA/ PE
resin blend, to enhance_th fi . e Utra |l e

pol yet hyl ene coul d aIsgm%%%ﬁgéﬁa§%§¥ﬁgg%%$§#§%qﬁﬁgi&?%Fdﬁﬁ%gk?éﬁgxthickness
of the filmis al so i nfhefimtypidafly tdneaifid from blsout 206 to Abont 22% (bysweight),

preferably from about 10% to 15%, and most preferably about 12%, of

the ethylene vinyl acetate component. The balance of the film
comprises a food-safe compatible thermoplastic resin material, such as
a polyethylene (PE) material, specifically a low density polyethylene
material, or more preferably a linear low density polyethylene material.
Each of those materials provides manufacturing and use characteristics
to the bag, known in the art. Mixtures of those materials can also be
used. The polyethylene material is included in the film primarily for
processing purposes, enabling and improving the extrusion
characteristics of the film. Calcium carbonate (CaCO3), calcium

hydroxide (Ca(OH),), or any other CO, —absorbing substance may be
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difficult to extrude; however, if the filmis too thick, the
gas-perneability of the filmis adversely affected and the atnobsphere

wi t hi n t wopatikag®2can becone problematic in terns of tPamaseen/0arvd2
ripening of the fruit. The filmis typically fromabout 0.5 mls to about 5
mls thick; one enbodi ment of the filmhas a thickness of from about 0.5
mls to about 2 mls thick, with a specific enbodi nent of the film being
0.5 mils thick. The filmis formed in a %enventional fashion, such as by
extrusion. The bags are forned fromthe fil musing processes well-known in
the art, such as bl own dsed 48 @xplacesicantof @ap&torcafth€BYAIRE iesibblead, td1 1 m

process). The filmdoes pot have.to b sed _as pags; .it eus(gto wr ap
t he produce during shi ﬁﬁpﬂﬁeﬂﬁ(ﬂ’%&f?%‘?fg]ﬁ’%@@; Ugttra’l%W eB?‘%’d’ﬁg'g%%E?ef%‘? | aced in
a package or tray whi childoetub®inn @RvRIak: Wiithret he film [0027] Al t hough the
film as described herein, is perneable to oxygen, carbon dioxide and
ethylene, mc r f or agy td . L, hC i fjghdnin
order to adj ui@zgjﬁd op?lfﬂr?lgggl(t eOfgr%nfgglgﬁLélrg%m?%ﬁ%@i Irllilejtggﬁlrrld gt%cj;tgwégtésmnade
fromthe film For exarilfieylt wiextrodgbowaoyeaifithnglm is tadibickithegasan be used to

adj ust the oxygen | evel hltqesa%ﬁlltﬁhh% ??D@%Q%Vfr%eﬁ,&qﬁ%g%& %@&hégmto e%i nyl acetate

and pol yet hyl ene corrpor{)é3 rocessing additives,
such as slip, and anti -vithiccthe patdthgd oae Secoate prdbdénatic amieens ofaraadport and
art-established levels..For e | e, the filmcan.inclu dditiyes to
enhance bi odegr adabi | i tr??nlgéPﬁtﬁ%ﬁg'o;ﬁled@mdﬁ&'péctaﬁglf‘crg eéllp%lg?oflﬁll Sntﬁ aﬁ%‘?eri al s,
agg. Pl grment s, ac;:o[ ﬂi ngslxhﬂastt_hhk; dﬂe@ﬁﬂboc}?ﬁéﬁﬂtidﬁ?q_erfﬁquiaﬁ ?Mﬁss OAﬂt"F-J“bMSE- .
additives preven e stic layers, fromstickin oget her . i.p additives
el p the plastic bag t &-oBtho Y Sal hERanth Cirals PRRTEnTS oL din
smoothly. - 10 - [0028}ihee.5 rhilythicRS TRESIET is Bethed oy @nveidndigasipad to form
t he shi pping bags of the present i nvsntl on. Exanpl es of such shipping bags
S

are described in Fi gur &chashygxirysips. Jpebagsereigprsddsan 8 filrmeingags typi cal Iy

conprise a rectangul ar pkQBsseNR8I-kifMh iR tHeQt AREYL RowR ok extniiaghlsd of ned
together along at least a portion of three of their ed%es (preferably they

are joi ned toget her al 6a¢fdithetubiHen fHeRiocsss)+ hhecliinedpseaqt hayg tojbeysad a3 porti on

of the top sheet and thg,batf9HeShagd | {90 @k JtRd A S filol m descri bed
above. [0029] As used, hegr el n,agt he ter m%lrteclt) angul arrl"éi rsﬂaptg{()étednr gst ricted to

its specific geometri catoragefqriietnreduce magbe plpeadrin g pepkagear tiay ghichahgl es, two
pairs each of different, %B?&&S\)«i’t o ?ﬂrﬁat her is intended to include squares
as well as any other quadri atera}f % our - si ded) shapes, as long as the

shapes of the sheet, . and .t he.bottom sheet are reas bly congruent to
cach ot er | TOE, S e ARRSHBENEY b AEe B FATEREPET otiedh P
portion of the top shedloxie ahdethfeid, mimwrs-Ppadiratichs MG Splighally bd Meludefihned

film In preferred enbqdients,. at | east a portion of poth the top sheet
and the bottom sheet af d%o’[ﬁiﬁr@@dl“ﬁémflf’l’tﬁ?‘z%ﬂ’ﬁ af%osaﬁ%?%lt%‘?e@f”é r ed

enbodi ment, the conpl epgekh &i_&cfrdﬁoﬂﬁﬁml.sh&%ﬁmﬁl%,%ﬁﬁﬁ&rfé&tibﬁ@imtﬁ&e film
[ 0030] The bags as defined herein are used to hold, ship and/or store

respiring produce, prefilhsH 8 Ysethiardist theppveen leyel in sish aakags dnof such si ze

as to hold from about Qqdi@ori(8 tiROGHY a&PhPRIANIS cByIchE Hddponkits, ANErRRDOdI ment ,
t he bags hold from about 0.25 to about 50 poundS of fruit. To do that, each

edge of the bag is gen&walnoudpgtogessing additivesuchpcsliahndrantplock n
additives, at their conventional art-established levels. For example, the
film can include additives to enhance biodegradability, carbon dioxide
and ethylene-absorbing materials, and pigments, according to the final
packing requirements. Anti-block additives prevent the plastic layers
from sticking together. Slip additives help the plastic bag to open

more easily and allow items to slide in smoothly.
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| ength. Bag size will depend on the kind and anount of produce to be
packed. The length of the bag will typically be between about 8" and 52",
and t he wvothiipaseseen about 3" and 40". At | east three eCTiuseoledgms2 of t he
bag sides are typically fastened together to formthe bag. The sheets may
be fastened by any known and conventional process, such as heat-sealing. In
one enbodi nent, the top and bottom sheets - 11 - are fastened on three
sides to formthe bag. Each side is fasti®ned over its entire |length. The
bananas may then be placed through the open end and into the bag. The open

end can be segbd) i n anyhdAIW: d¥BdHbEd abowc‘clana&u%u&&foanzhep;hlp@ﬁqlgb@ngﬁure or
by making a knot 1n the bag or,using a wire or %fgstlc cl osure, .a rubber
C

band or adhesive stri p, MePTHf iyeniofe Granapley of suchrsgiprg KA ae %ﬁgcrfkf‘?g hacki ng

station. The bags are tjgireP]-36egheipRiséht apRiRhtRil Nle BAS tffAdalll canpmRLt from
the point-of-originto t%ﬂl r desi rlg Itnf‘lnatl on. %I i&froybe El%gerstood

that the bags may be, big¢targylanip Sh%\')é“‘i%rebténguéf’éémé‘ﬂnW@Plnﬁ%t%ﬁﬁlﬁpl ng; the
produce may be shi pped alléhgoal?i%'astQ%&%o%&“ﬁx'ﬂee%ff@ne%%%@sq ﬂéi%%lﬁt‘héy yal at an
intermedi ate point or their final destination ol ymer material,
as defined above, and tiniacdtogeibergtangdic @ﬁ@tm@ghreame@emé@a@wqﬁﬂprmfder to
provide an appropr i ate @l fRsh @mtﬁémﬁw%@aw Sl FBR ] gy gen, car bon
di oxi de and ethylene) int for t ananas. Thus, for exanpl e,

m cro-perforations may d@@crdv@dhbozed inthe filmmteri aI in order to adjust
t he oxygen level in the package. In sone enbodinents, the filmcan be used
Wi t hout any m@re} per f oxaised) msreiny\the erbhS Retiangulal? ishd FatrReddlto ftatdeoifis may be

made in one or both of the to dbo sheets . ri,.se the bag.
Preferably, there are tﬁ’éf’%té‘ﬁﬁéiﬁfg’mlorilﬁﬂ uéﬂgif‘tati‘\é@aﬁg ﬁ%BngBa"ﬁéPChs‘ﬁeet
i ncl udi ng between aboutd;fferam engiho) buﬁ@thahglh@na&tﬁtlﬁt@udalsaka@és%§w@nug ng a
di ameter of from about 0.10 mmto about i ncludin d| arreters of

from about 0.25 mmto aBpathepqugdipral (fﬁuro%%edla%B?fr trepine pdlseshppeg of e each
of the top and bottom shegles a'n@@ﬂe%@ﬁ&n%hé@t R AaSshab 5 R6ELr SRR caBPHRE! ST NG
approximately 4 square feet of film. Fig. 2 shows”an enbodi nent which

i ncl udes 26 pinhol es i A& @ingghe 'P%éof@ppﬁﬁ@t Boentiom & feagttagpoft theheet
conprising about 9.75 sgUak& o 8RMhoREm khdelk '5139 §H&Y1‘f%d?i efppodi ment

whi ch includes 18 pi nhoﬁye ei&n eacﬁ 0 St ﬁe TIz)ap a ottom sﬁgets (each sheet
conprising just under @rﬁqmreelbbé@tentsfatﬂqabtrﬁportﬂingajrbethﬂesthmvbemmdéhﬂ)od| ment
whi ch includes 10 pinhg] i Q ts (each sheet
corrprl si ng - 12 - a%gﬁ?mi&fgﬁgnﬁgéreﬁ%h% HB} %Féj1n%r£5r$ﬁ}e%r}§e§| n nmaterial,
the size of the bag andnm&mntp&lﬁfcmnalbiecbmar(dbmttm|sheetsewmact¢fuprfwnméue and

pl acenent) are sel ect eqﬁ to provi de an atnosphere in the bag which optim zes
yel l ow shel f-life of the bananas. The nunber and pl acenent of perforations

is also related to the nmet er of the perforations, such that the desired
at mospher e i sl%8Hi eved T ﬁ pates fefinep hereinprrussd i hold ehip and/atnie rspiFBg i de

perneability to oxygen, rdaaeéagfeféﬂawbgﬁn@n@yﬁ%&w #RBaANEk §MBciGRA) asike 0 keep
t he atnosphere in the seal ed bag contai ni ng bananas 1n the range of from

about 2%to about 8% o>b9’§é°f?nh‘f‘hﬂ>u\‘98?ﬁoe@l§@‘ﬂt6 Poynds ohBwitit InrogsmbeBBAntdi oxi de
during at |east a si gmtﬁexfagmol@%ﬁq'a%hgt@fzsw@b&,t SFEpRELVGSRIT IS doltRgNI NG of

t he bananas and the opening o
each edge of the bag is generally between about 3” and about 52 in

length. Bag size will depend on the kind and amount of produce to be
packed. The length of the bag will typically be between about 8” and
527, and the width between about 3” and 40”, At least three of the
edges of the bag sides are typically fastened together to form the bag.
The sheets may be fastened by any known and conventional process,

such as heat-sealing. In one embodiment, the top and bottom sheets
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[0032] Finally, the present invention enconpasses a nethod for shipping
respiring produce conprising the steps of placing said produce in one or
nor e bagswezodersyzbed above, and shi ppi ng sai d producePCTArs2@0/081042i nat i on
point to a destination point. [0033] As used herein, "origination point"
(al so known as "point-of-origin") can be used to denote the origination
point for an entire trip or the origination point for one of several

i ndividual legs of the trip. Simlarly,-11destination point" can be used to
denote the final destination or an internedi ate destination along the

shi ppi ng route. The shiBpERE@néddH tBre6 sided 10 GdriiBe BaY. tHaph 8dSRifRnedoeegs by
mul tiple neans of transportation and can al so include periods of storage

. P
whi ch can be under cont¥oinfigsdensdhpicdrnggs RAyhse bepiasedithougynePRSons. Thus,

for exanpl e, bananas candhfd RRCHBEEE Ble BeP@RAARLOLARY A 4 knbRn COSt a Ri ca
and then shipped by truck to an ocean port, at which point they are | oaded

onto a ship which then MKes syReag ity agzinslaekodpsuee oy making alkget iakhienisee, t he

United States (e.g., GULARALT wilMoPBlasR Rk, a AlbbWHafdloPRh&velshiy ofmay De
stored or | oaded onto trrt}ckg \’mi chﬁtaake theeh%dto varai O?JS retvgisl s%%iostri buti on

centers throughout the udingtadaiSealerefr exavplesdbaaeking plai@m cibadagsiare Ohi o) and
ultimately to individu r - - . ar dto
y athexglglgc%ﬁ 11¥? ﬁ%lghﬁg%%@ﬁaqs%%?ﬁ%xﬂ téﬁ.é iftloor gll

consunmers. In such a scenario, | , rigi natton point
for the entire journey tosheitsitrdniastnapdrart @t brundedtopt thaf thpbbgsdesytbenat i on

point is the retail stqgre.or th nsu ‘s hone. . v | ndi vi dual
| eg can al so be consi d(calor 28? n?tglrasee%%ﬁ’pﬁeg,%%rzoéﬁo %ﬁ”@ﬁ% pggrquﬁ?eﬁg P%n poi nt
for an individual |eg ishipptd Bulptpbags whichere seblbdupdnSuriwih atpypiimgimredze vi ng
port) and the destinati ontpo' nt folr that leg is Cncinnati (i.e., the

di stribution center forPOPtgFBEEYAGGEHNAYON 0034] 1'n one exanple of the

shi ppi ng net hod of the fresent i nvention, the produce shi pped are bananas

and each bag t¥dthins fspelmsnmatrislpas dstigestabeve andibe sauctys ot theb¥ananas.

The bananas are placed jifsHieR iP8YSr to bRvRAGN GRREpridROARDsALR éﬂﬁ&h@gly"“ th
fruit in open bags are palletized and the pallets are | oaded into

contai ners. At this poiintermg pEoxygen, carherydipede andaethadeng) infhechagyordbe gas to
begin the process of ri j i ol legd kt{;’ / that is not
al ways required. If trebgﬁéeugg!\?\nrl% fg{ %@F‘ Ele’e},n fﬂp@@%&xégg F?@%g YE@ addi ng
et hyl ene to the open bdgw, maieril inhaderseadjishthetonpgebdeys! mttha paskagiestnr i but i on
center. In many cases, i seal e ri.or ethyl ene
treatment. The ability %}%@g@ﬁ?ﬁ?ﬁfgg,%&;ﬁa &ﬁﬁgg%\(@?%{wgﬁa@m%ﬁent is an

i mportant aspect of theegbetent Whenaendd, such nitre-psdadationg nofy tehmendbagonat  t he

L S e R T S T
M nimzes noisture | osPréfeably} therehart@nesn abdut il and shobel @mptiatss padshedionever ,
(nat e bags do not have, L. be, sealed ayLhs, RolaL ol SRLRTRDL, Py can
at all. a diameter of from about 0.10 mm to about 12.5 mm, including

diameters of from about 0.25 mm to about 2.0 mm). In one

embodiment (see Fig. 1), each of the top and bottom sheets includes 2

pinholes (each sheet comprising approximately 4 square feet of film).

Fig. 2 shows an embodiment which includes 26 pinholes in each of the

top and bottom sheets (each sheet comprising about 9.75 square feet of

film). Fig. 3 shows an embodiment which includes 18 pinholes in each

of the top and bottom sheets (each sheet comprising just under 9 square

feet of film). Figure 4 shows an embodiment which includes 10

pinholes in each of the top and bottom sheets (each sheet comprising
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[ 0035] Because the filmis ethyl ene-perneabl e, the bananas may be exposed to
ethylene to start the ripening process even after bag sealing by exposing

t he bags wo 2an/@84ygl ene at nosphere. For exanpl e, the bagsTnmsgolosswenl ed at
t he poi nt of packing and shi pnment and shi pped green to the distribution
center where the fruit is gassed with ethylene (through the sealed bag) to
begin the ripening process. Alternatively, - 14 - ripening with ethyl ene
can al so conmence within the container arn-the vessel or on |and upon
arrival in the market. The bags are perneable to oxygen, carbon di oxi de and

ethyl ene, such that theatimsph@ie fichof figh)SERd R6in Ragsiall teisig ofithe lbe@st a
portion of the shipnent of bananas ,con%aLns from about 50/ to abhout 7%
oxygen and from about 3YtRiCiomstiPratipns (B Hbigag havgpaer an pl’ﬁ?i’ﬁﬁ %% so be

noted that, depending oRidRHtd sliaé al@RAShelchS tHRIGS whRRA opliBRePRIISW pped
open and, if required, sealed after et hilllene gassing at the distribution

center. [0036] The fil mshebdide ofiibe bananass Shemueber prdplacsmepfeof peréaatipns is

application can be adapfigfl.fRt td’@ﬁ@d%{feﬂr%ﬁ@ﬁer?&ﬁ%s,%ﬁdﬂﬁ&%siréﬁor
exanple, for the transporting of avocados, they are stored at 35-40 F and

the bag is formul ated sai@psphpigtis achisvediasidelibe beg. s hag matesialheiles from about
6% t o about 13% oxygen 9 - relagme L,oxgde during
at |east a portion of trﬁg‘q?‘%%@%@?&ggon&fﬁéeff?rgﬁélﬁég% th g\glgfga;%‘gs and the
opening of the bag. Fi ggoabisttefdend® atmdsaleroin thhieealsd dspenntaimvebrnpms in
particul arly useful fory, (e, packaglna Aad, I ANSRALL Rl dHGE 308 2010
addition, the film bags and process can also be u , 10r exanple, to
store and transport sal#dutcdbpensntdoxitediufihpudest a dxafipinepdr@Bat]tke bag of
the present invention is e as, foll ows 038] Ext,rusi on. Process - The raw
plastic material is fe&lwenr?%g‘@?ﬁnzlfe rfpc?PlrI?‘giomhggg i S)(%“flﬁlbeeorp.em'i"%(gp%le §%gt'i cis
conveyed forward by a rotating screw inside a heated barrel and softened by
both frictionllddl heat .Finaly, G pieesnéinvpntioaeneompessehamethad &sghigpiar ds t hr ough

a circular die in the SBafmeQhodcd@hMWid s at biedndsaPpolcE in oEhi s
process is known as "blown filmextrusion". The filmconprises 12% ( by
wei ght) ethyl vinyl acetatase bags phdaseiibed abayscadishippigs sadpipdnesifram an

pol yet hyl ene and has a &%ﬁngéggmggaagmﬁﬁogpggm I's. This is a continuous

process where the tube | wth air "above the die, and col |l apsed by

nip rolls on [0033] As used herein, “origination point” (also known as “point-of-origin”)
can be used to denote the origination point for an entire trip or the
origination point for one of several individual legs of the trip.
Similarly, “destination point” can be used to denote the final
destination or an intermediate destination along the shipping route.
The shipping route can include multiple shipping legs by multiple
means of transportation and can also include periods of storage which
can be under controlled temperature and/or humidity conditions. Thus,
for example, bananas can be packaged at a banana plantation in Costa
Rica and then shipped by truck to an ocean port, at which point they
are loaded onto a ship which then takes them to a shipping port in, for
example, the United States (e.g., Gulfport, Mississippi), at which point
they may be stored or loaded onto trucks which take them to various
retail distribution centers throughout the United States (for example, in

Cincinnati, Ohio) and ultimately to individual grocery stores where
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- 15 - top. The tube or "web" of filmis then continuously rolled up by
takeoff rollers. [0039] Conversion Process - The filmrolls obtained from

t he bl owmwbi2bmwvo48992r usi on process are fed into a bag comgenisesiomamhl ne,
where the tube is heat-sealed across its wwdth to formthe bottom of the
bags, where a special die cut punches and perforates the filmto produce
the mcro-perforation holes and then the filmis cut across further up to
formthe opening (nouth of the bag). Fini3shed bags are collected at the end
of the machi ne process and packed in individual packages. The bags and the
m cro-perforations are sy gleselt td@usiniersi guneh AscedadiodiDtddcg tAlfeh kiaz thiei on -

Once the fruit is ready to be he ba ned nd Iac centered
i nsi de the box bottom cOPuH Omt]ffe?éﬁli‘e CRIEI, I‘(ésrtgggwga? gq] nsi de

the bag in accordance \Aﬁﬁdﬂdéshﬁatmcpksinngtﬁaaan@@wmmsdnwr scﬁa@lb specific
packi ng system Depending on final product requirenents, the Elg‘% can be

hermetical Iy seal ed at HRECYSHiEAD ’B‘i“"ﬁ%l&‘?gr@“ plsp bg Fféls*‘fl?r(?ﬁnfersf)xa t he bag

can be left open duri ngshitRPihe erignsion $8inefbr ah indBidiRl leg lsfatGhﬁpcb@ﬁg& s to be
sealed in the Tropics, once the fruit is packed, the remainin astic of

the bag i s collected atthf{sS slipping(reseivias Py wéﬁbﬁé%eﬁwrlpwp%vtd@@h@tﬂg bag. It

can be seal ed using a hgat; 5634 &le. We JiQhigledn cbhtSUs cHafymake a knot,
which is tied up with adhenscl velgaepe eor1 t;y anrubber b%%%@}ymc% the bag is

closed, the b ver onent ced on D | hox is sent
Co the’ st o ngTBAESwnoaRe Rope R B b B e ) B0, 3R S rhe
pall ets are | oaded int q)rﬁdlmé mxmdarmdar&hamp@dh bay doheingdioketboutth® torui t i n
t he seal ed bags may be ex t Iene i he cours of. shi nent (for
exarp o, at the o st ri HUEHON TouBer hets ey ThehGet SeRreg BRGLLBE | 16 -
VWhat is claimed is: 1. Aohttawe fb@kes%@;ﬁﬂéké&ﬂmﬂﬁﬁm fnldjbaa wg@duqallaae@ﬁmﬁl ng
from about 2% to about 22% et hyl ene vinyl acetate and .t he baI ance

conprising a second redPhrdlsisata lapfed iBpFeiReers A Eh ’E\Pﬂm SreHt Biede

t hernopl astic resins, ttk’b@teﬁWlﬂﬁ‘eh@l’e’nggaﬁoﬂ)%ﬁﬁi@%&eﬂfofhb&mgﬁlﬁgm 0.5 1o
about 5 mls. 2. The filmaccording to claim1l wherein the second resin is

sel ected from | ow densiytrellsdyranpsii dihaueh thtdspot payaeadiredy Ihistaedti ene,

and m xtures thereof, ehylene, this is accomplished by adding ethylene to the open bags, and
then sealing the bags at the distribution center. In many cases, the bags
will be sealed without prior ethylene treatment. The ability to seal the
bag at the point of shipment is an important aspect of the present
invention. The sealing of the bag at the point-of-shipment simplifies
the shipping process, making it unnecessary to open up the boxes at a
later time to seal the bags at that point; it also minimizes moisture loss
from the bananas. It is to be emphasized, however, that the bags do
not have to be sealed at the point of shipment; they can be sealed at an

interim shipping point, at their destination, or not sealed at all.

[0035] Because the film is ethylene-permeable, the bananas may be exposed
to ethylene to start the ripening process even after bag sealing by
exposing the bags to an ethylene atmosphere. For example, the bags
may be sealed at the point of packing and shipment and shipped green
to the distribution center where the fruit is gassed with ethylene

(through the sealed bag) to begin the ripening process. Alternatively,

CINLibrary 0091537.0567239 1977721v11



3. The filmaccording to claim2 which includes m cro-perforations goi ng
through the film 4. The filmaccording to claim2 which conprises about
12% et hylwoeouimg992zacet at e, and wherein the second resi RCTAISRII0HER4L | near
| ow density polyethylene. 5. A bag for the shipnment of respiring produce
conprising a rectangul ar top sheet and a rectangul ar bottom sheet joi ned
together along at |east three of their edges, at |least a portion of said
top sheet and said bottom sheet nade fr-omh-a filmconprising of from about
2% to about 22% et hyl ene vinyl acetate (EVA) and the bal ance a second resin
sel ected from food- saf esipdnldé-vrithngoiatdnblcen dlkvedommpnas tvitkin tiesdontinebon thee bag

according to claim5 where econd, r Sin is se#ﬁ %ed froml density
pol yet hyl ene, |i near Io\’ﬁsﬁzﬂrs‘?nt%“cf) SR Eﬁléem%{hﬁ %P8 8 RCHR B%Vf 7. The
bag according to clai mt@OW%andhhﬁ)x&Qrﬁﬁﬂeﬁh?leﬁé?ﬁudhﬁﬁ’atlﬂfétahﬁéﬁpﬁé}eﬂiS are

made fromthe defined film The bag according to claim7_which is from
about 8" to about 52" tﬁeﬁeéﬁﬁtbﬁgs%‘ﬁ‘agf“rBarﬁ%t%ﬂ?n%ﬁth‘iﬁl‘%{%“é’uPﬂlﬁBa“aw de. -17-

9. The bag according t odataiishiodh M@fz@/ﬂb%@@rﬂb%@ﬁ@@ﬁ&n%&mm@ bag has a
t hi ckness of fromabout 0.5 to about 5 mls. 10 he ba% according to claim
al

9 wherein the second r e¥Pht Wengarhosetioniden digshoplggiso be'moted t, depending on

particular needs, the bags can also be shipped open and, if required,

sealed after ethylene gassing at the distribution center.

[0036] The film, bags and process described in the present application can be
adapted for use with other types of produce. For example, for the
transporting of avocados, they are stored at 35-40° F and the bag is
formulated such that the included atmosphere contains from about 6%
to about 13% oxygen and from about 2% to about 7% carbon dioxide
during at least a portion of the time between the ripening of the
avocados and the opening of the bag. Fig. 5 defines a bag of the
present invention particularly useful for the packaging and transport of
avocados. In addition, the film, bags and process can also be used, for

example, to store and transport salad components and flowers,

Example
[0037] A bag of the present invention is made as follows.
[0038] Extrusion Process - The raw plastic material is fed in pellet form into

an extruder. The plastic is conveyed forward by a rotating screw
inside a heated barrel and softened by both friction and heat. The
softened plastic is then forced upwards through a circular die in the
shape of a hollow tube, called a “bubble”. This process is known as
“blown film extrusion”. The film comprises 12% (by weight) ethyl
vinyl acetate, with the balance being low density polyethylene and has
a thickness of about 0.5 mils. This is a continuous process where the

tube is expanded with air above the die, and collapsed by nip rolls on
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density pol yethylene. 11. The bag according to claim 10 which conprises
fromabout 10%to about 15% et hyl ene vinyl acetate. 12. The bag accordi ng
to cl ai mwo 2otiema9n one or both of the sheets includes mCTRS2@eniwAAti ons
through the filmmterial. 13. The bag according to claim 12 which includes
fromabout 1 to about 100 m cro-perforations per sheet, each

m cro-perforation being fromabout 0.1 to about 12.5 mmin dianeter. 14.
The bag according to claim 12 wherein thefilmconprises about 12% et hyl ene
vinyl acetate. 15. A nethod for shipping respiring produce conprising the
steps of wrapping said fppotihebe o ‘teb” bf film iothes kaitimuduslyaotledsip Byableg sai d
produce froman originatjon point to a destination point. 16. A nethod for
shi ppi ng respiring prod?fjcf,@”@‘gnpri sing the steps of placing said

[0039] Conversion Process - The film rolls obtained from the blown film

extrusion process are fed into a bag converter machine, where the tube
is heat-sealed across its width to form the bottom of the bags, where a
special die cut punches and perforates the film to produce the micro-
perforation holes and then the film is cut across further up to form the
opening (mouth of the bag). Finished bags are collected at the end of
the machine process and packed in individual packages. The bags and

the micro-perforations are as described in Figure 4.

[0040] Bag Utilization - Once the fruit is ready to be packed, the bag is
opened and placed centered inside the box bottom component. Then,
the packer packs the fruit inside the bag in accordance with the packing
SOP recommended for each specific packing system. Depending on
final product requirements, the bag can be hermetically sealed at the
point of packing (in the Tropics), or the bag can be left open during
shipping and sealed at market. If the bag is to be sealed in the Tropics,
once the fruit is packed, the remaining plastic of the bag is collected at
its top in order to hermetically close the bag. It can be sealed using a
heat-sealer or folded in such a way to make a knot, which is tied up
with adhesive tape or by a rubber band. Once the bag is closed, the
box cover component is placed on top and the final box is sent to the
stowing area where it is palletized to form the pallet loads. The pallets
are loaded into containers and shipped to the market. The fruit in the
sealed bags may be exposed to ethylene in the course of shipment (for

example, at the distribution center) to begin the ripening process.
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produce in one or nore bags according to claim6, and shipping said produce
froman origination point to a destination point. 17. The nmethod accordi ng
to clai mwe 2ohieued9n t he produce i s bananas. 18. The net irad/UsSeconsiony t o
claim17 wherein the fourth edge of the bag is sealed after the bananas are
pl aced in the bag and prior to shipping. 19. The nethod according to claim
18 wherein the bananas are gassed with ethylene prior to the sealing of the
bag. CINLi braly 0091537, 0567239 1977721vibt -18- 20. The nmethod according
to claim 18 wherein the bananas are gassed with ethylene after the sealing
of the bag. 21. The method according to claim 18 wherein the bag is
formul at ed sucWhatiatlainnal is:

1. A film for wrapping respiring produce comprising from about 2% to about
22% ethylene vinyl acetate (EVA) and the balance comprising a second resin

selected from food-safe EVA-compatible thermoplastic resins, the film having

a thickness of from about 0.5 to about 5 mils.

2. The film according to claim 1 wherein the second resin is selected from low

density polyethylene, linear low density polyethylene, and mixtures thereof,

3. The film according to claim 2 which includes micro-perforations going
through the film.
4, The film according to claim 2 which comprises about 12% ethylene vinyl

acetate, and wherein the second resin comprises linear low density

polyethylene.

5. A bag for the shipment of respiring produce comprising a rectangular top sheet
and a rectangular bottom sheet joined together along at least three of their
edges, at least a portion of said top sheet and said bottom sheet made from a
film comprising of from about 2% to about 22% ethylene vinyl acetate (EVA)
and the balance a second resin selected from food-safe, EVA-compatible

thermoplastic resins.

6. The bag according to claim 5 wherein the second resin is selected from low

density polyethylene, linear low density polyethylene, and mixtures thereof.

7. The bag according to claim 6 wherein the complete top and bottom sheets are

made from the defined film.

8. The bag according to claim 7 which is from about 8” to about 52” in length,

and from about 3” to about 40” wide.
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at nosphere wthin the seal ed bag of bananas during at

| east a portion of

shi ppi ng, includes fromabout 2% to about 7% oxygen and from about 3%to

about 10%voanhia3woxi de.

22. The process accordi ng to eCaiusedi8/ostegz ei n t he

filmused to make the bag has a thickness of fromabout 0.5 to about 5

mls. 23. The process according to claim22 wherein the second resin in the

filmused to make the bag conprises linear | ow density polyethyl ene.
The process according to claim23 whereif¥the filmused to make the bag

i ncludes mcro-perforations through the film 25. The process according to

cl ai m 24 wher éi.n t Abe bagpcrerding dedaifr Hwhebio the flmuseditoanake @ag has a

m cr o- perforations
fromabout 0.1 to a

out

24.

ttﬁ(ﬁ{ne&;&;%mﬁ%&ﬁgﬁ%%@tg%ifsorati on having a di ameter of

rocess according to claim23

wherein the filmused to nmake the bag conprises about 12% et hyl ene vi nyl

acetate. 27. TRe pilbebagaceurdioedh defm Swhirein thesecand eeséi gontphisesgingtiue® i s

avocados and

11.

12.

13.

14.

15.

16.

17.

18.

19.

density polyethylene.

The bag according to claim 10 which comprises from about 10% to about 15%

ethylene vinyl acetate.

The bag according to claim 11 wherein one or both of the sheets includes

micro-perforations through the film material.

The bag according to claim 12 which includes from about 1 to about
100 micro-perforations per sheet, each micro-perforation being from about 0.1

to about 12.5 mm in diameter.

The bag according to claim 12 wherein the film comprises about 12% ethylene

vinyl acetate.

A method for shipping respiring produce comprising the steps of wrapping
said produce in the film of claim 1, and shipping said produce from an

origination point to a destination point.

A method for shipping respiring produce comprising the steps of placing said
produce in one or more bags according to claim 6, and shipping said produce

from an origination point to a destination point.
The method according to claim 16 wherein the produce is bananas.

The method according to claim 17 wherein the fourth edge of the bag is sealed

after the bananas are placed in the bag and prior to shipping.

The method according to claim 18 wherein the bananas are gassed with

ethylene prior to the sealing of the bag.
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wherein the bag is formul ated such that the atnosphere within the seal ed
bag of avocados during at |east a portion of shipping, includes from about
6% t 0o abowD 20B948999gen and from about 2% to about 7% caPb®rUSdi105 e

-18—

20.  The method according to claim 18 wherein the bananas are gassed with

ethylene after the sealing of the bag.

21.  The method according to claim 18 wherein the bag is formulated such that the
atmosphere within the sealed bag of bananas during at least a portion of
shipping, includes from about 2% to about 7% oxygen and from about 3% to

about 10% carbon dioxide.

22.  The process according to claim 18 wherein the film used to make the bag has a

thickness of from about 0.5 to about 5 mils.

23.  The process according to claim 22 wherein the second resin in the film used to

make the bag comprises linear low density polyethylene.

24.  The process according to claim 23 wherein the film used to make the bag

includes micro-perforations through the film.

25.  The process according to claim 24 wherein the bag includes from about 1 to
about 100 micro-perforations per sheet, each micro-perforation having a

diameter of from about 0.1 to about 12.5 mm.

26.  The process according to claim 23 wherein the film used to make the bag

comprises about 12% ethylene vinyl acetate.

27.  The process according to claim 16 wherein the produce is avocados and
wherein the bag is formulated such that the atmosphere within the sealed bag
of avocados during at least a portion of shipping, includes from about 6% to

about 13% oxygen and from about 2% to about 7% carbon dioxide.

CINLibrary 0091537.0567239 1977721v11



