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materials to contain the goods. Rather, in today's commercial environment, a well-

25  designed package requires the appropriate integration of structure, aesthetics, style,
communication and legal elements specific to each product. Moreover, successful
packaging solutions should be cost efficient and environmentally responsible.

Packaging solutions that are environmentally responsible will continue to be
an important driver in the discovery of new packaging materials and designs. Of

30 particular importance is the advancement of environmentally responsible packaging
for hazardous materials, such as agrochemicals, heavy metals, and organic
chemicals, which is strictly regulated by governments and agencies in various
countries, including the United States of America. Indeed, environmental, safety,
and commercial pressures have triggered stringent regulatory requirements
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As may be appreciated from the foregoing examples pertaining to the
agrochemical industry, vast quantities of retired and one-way containers are subject
to disposal regulations. In the US, for example, the Environmental Protection
Agency (EPA) has imposed and enforces regulations requiring that agrochemical

30  containers be rinsed by prescribed rinsing methods, such as the “pressure rinsing”
and “triple rinsing”, prior to their disposal. Pressure rinsing generally involves use of
a special nozzle attached to the end of a hose while, triple rinsing simply refers to

rinsing the pesticide container three times. Both of these rinsing methods have been
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selected second thickness. The first thickness of said inner layer may be greater

than the second thickness of said outer layer.
The inner layer is preferably substantially continuous and surrounds a majority
of the container interior and may be formed of a material that is either hot water
25  soluble or cold water soluble and that is also impervious to hazardous substances.
For example, the inner layer maybe formed of polyvinyl alcohol. The outer layer, on
the other hand, may be formed of polypropylene, polyvinyichloride, high density
polyethylene, low density polyethylene, or polyethylene terephthalate.
The container may further be provided with a middle layer or tie layer
30 interposed between the inner iayer and the outer layer. The middle layer may be
formed of a material selected from the group consisting of polyvinyl acetate, ethylene
polyvinyl acetate, polyamide, and ethylene vinyl alcohol.
Also contemplated herein is a method of removing chemical residue from the
interior of a container wherein the container interior is surrounded by an inner
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20 or solid substances. These selected items or materials can be either hazardous or
non-hazardous substances. As will be appreciated from the description below, the
container has particular utility for the storage and transportation of liquid hazardous
substances such as agrochemicals. As used herein, a hazardous substance (or
dangerous goods) generally refers to a substance that is potentially toxic or

25 detrimental to human health or the environment. Such hazardous materials can be
in the form of solids, liquids, or gels and include agrochemicals, poisons, radioactive
materials, explosives, flammable or nonflammable gases, to name a few. Also as
used herein, the term “agrochemicals” generally refers to pesticides, such as
herbicides, insecticides, fungicides and other types of agricultural chemicals that are

30 often potentially harmful materials and are commonly made in concentrated form as
a solid, a liquid, a dispersion or a gel, for example.

One aspect of the container is the multilayer construction of the container
body, which is adapted to both safely contain hazardous substances and facilitate

the removal of residue from the container interior prior to its disposal. The multilayer
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that is coextensive with outer layer 24, but the container body is not limited to this
25 construction. For example, the inner layer need not be fully coextensive with the
outer layer. However, since the inner layer is in direct contact with the agrochemical
product once it is received in the container, it is preferably at least substantially

continuous and surrounds at least a majority of the container interior.

Inner layer 22 may be formed of a material that dissolves or deteriorates when
30 in contact with a suitable solvent such as water, or when in contact with a cleaning
solution comprising surfactants, soap, or combinations thereof. Preferably, the
solvent used to dissolve or deteriorate inner layer 22 is either hot water or cold
water. An inner layer material that is hot water soluble material generally dissolves

or otherwise disintegrates in water having a temperature above about 50°C. On the
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More particularly, inner layer 22 has a selected first thickness “d4" sufficient to be
freestanding and hold the container’'s selected configuration during normal rigors of

the transportation and storage of the product it contains. Outer layer 24 is bonded to

and supported by inner layer 22 and has a selected second thickness “dy” that is

30 less than that of “d¢". Outer layer 24 provides additional rigidity to the overall
container, while protecting inner layer 22 during shipment and storage of the
agrochemical product. In this configuration, outer layer 24 is frangible or otherwise

lacks sufficient structural integrity to retain the selected configuration of the container

and deforms under pressure without the support of the inner layer. Generally, then,



outer layer fornms a continuous protective shell about inner |ayer 22.
Additionally, outer layer 24 provides a substrate on which product

| abel s maywbeomdbmeed or ot herw se provided to identifwydrhs2@sesast
and any required |l egal information. New that the construction of

cont ai ner .10, has _been desg¢ribed in one det

oy ol AU e e e AR aioreVE &el Abbout ey dedl 42,0 Ao Bpaty.
of resi ddifet RRer @Al pREIdRSO4 é@lbbﬁ‘éw &% WHitH (ﬂ)ﬁod{l@t %él@gnéwgecéwﬁéi@d &r
contact with the product. Once it is determ ned that container 10 is

to be di%peResr areiderdo ieniificihe; pogud @ngranyrARyiTRcIegRldR®IBatien-om t he
cont ai ner | ”th‘dw at tﬁé‘%ofﬁﬁﬂmbﬂ%ff cBHt%ﬁne*?q Oﬁﬁé;‘éggé%nydééd? ed i bﬁ’m‘é dé?gul

di sposal , partlc arly o contal ner or a azar ous
subs tSancbmasu e be leppreniated Ihayethei mum@tyer censtuistien fadilitajies|the eginavalof

e chodBhBuBingt 3R of Bifbrlybe B n Huliflo 1D S‘ir%f% GOERABE Kindhe.
S o s ot s
Cont T rudisedof BSehiee shRaved Ry biototaBer 1oierior g goNrer (LS be
resi due préSedfResROpidias @N@o‘é&al' baﬁf%ufa'rl?%*ﬂ% éMtQMghlstlﬁb%dn@Hbgma%rdous

finish of the contai ner. Is anticipated that the renoval

i nnell0 | pbstance|  gineeethe mn@r Rt (WAlSF ERDH ol h@glr!e@ agt@rlorate or
ther eon. gl WALRT i Mohtath WifiP Haiel?: ASRENEN, tione BRED RS, fd?

t he cont alner interior er a sufficient amount or t e ent| Pe I hner
| ayer hmahqﬂe; thenEE’édtnpteheinsmgeprocetﬂmba@@crlbed dhdhé Bﬁckghmmﬂorat déamdr

will remalna te t he Si nce _t,he
ot er 1 e BE e e e Ui Rl Herisrin i g g By e
it will imhlayeldebmmglleertoomhécﬂwerld’gi@tegme|tmel lager, iateny wathtthistresidue
pressure, e re Cln Its Ze S as t P SS Sspace | .

Phe s pstiere fratetonil g Susid, Fidyo T or SIS ee; iagh al 81
the i nnentlciudd thid e YeHoddl PtAGDATer lﬁﬁé’!ft\ﬁmrﬁhle@@ tﬂ@sé'ﬁéch@éj ré\'hQ\Vé} of
may be used for the storage and transportation of a herbicid

cont ai nithe rewides fheseen, amg @ﬁfargblvraél%?@t PO &9PRYr dfdhe phemigal é@@&‘ﬂ#ﬂ @ then

a product, éﬁﬁ opnder the trademark CallistoO registered to
Syngent a &op I ot ectlon Inc. located in Geensboro, North Carolina.
A cont ai ner hPékarnagsLdjirclermaemOUrapethef entire dnresfr I&yﬂr‘hablbeemempvedi théatitars

CO! o0 aterSR 7 Db St feB L Yol BBy B VBt AR i e

t her ei n.SiAté eienaliey Ghyer igifrahgibiy ah@yuerlorﬁggrraqbpoftea byotheviater lager, itblvie

mat er | aleamqylfj | gefgrem ugre fclcjallaps%r usntdgF |anng |n5|gn|F car1ttraeﬁa1£)lr1rr?tntof ppregsﬁ:rte thereby
reducing its size so as to take up less space in the disposal site than its original
configuration prior to removal of the inner layer.

25 By way of example, container 10 described above may be used for the
storage and transportation of a herbicide containing mesotrione, which is the active
ingredient for example, in a product marketed under the trademark Callisto®
registered to Syngenta Crop Protection, Inc. located in Greensboro, North Carolina.
A container having an inner layer formed of suitable material that is cold water

30 soluble would preferably be used. This is because mesotrione would not impair or
damage in the inner layer while stored therein. Alternatively, an inner layer formed
of a hot water soluble material would be useful for storing a seed freatment product

having thiamethoxam as an active ingredient such as the seed treatment product



havi ng thi amet hoxam as an active ingredi ent such as the seed
treatment product WD 2008/ 103624PCT1US20081054194 8 nar ket ed under

t he tradengokodsriussser @ al so regi stered to Syngenta C opdPnsh®sihsanm,
I nc. Wth reference now to Figs. 4 and 5, a second exenpl ary

enbodi nent o co alner cor rese ventjon is
honn, | S 1 GRE{E HERETOPhoIHSSSnE08, reemesihdp SHOSRAE £rop
mul ti | aymoide®iphapger body 120 that surrounds container interior 118.

However, as shown here, container bol(ajg 120 is forned of three | ayers:
i nner | ayer Mith refgrasicel ngreto T3us. 4aaer 6i @ $espad exemplany anbedj@ent oba

| ocat ed é&ﬁ%rﬁ@ﬁé%ﬁ‘d}n %eg%: rﬁaé%ﬁ%v%%gn &ﬁw f%‘ﬂ%ﬂ tc?f:orﬂai'ﬁ%f i) 'sﬂbwn

sui tabl et o assi st e I nner Tayer ‘and the outer
t ogetSherabdver cerxtanrpre 10rﬁa$ddr end!iaiymr dcimalmar baaby 18@ thairaueuatls contamer

ponvrnyI acetate, eth ene | nyl et a

et hyl end"¢MRY t'?él tigusver. 85 Sho r%&e"ShB‘tﬂ%ﬁ'“B" E’%%“p?&?/sa‘?@ﬂgd Pﬁ@“ee layers:

nul til ayiﬂmercmyeal n2z, bﬂﬂ?y‘ lRger b4l Oarﬁﬂidre()fla}@rpbwrﬁrbdtey |émren36 labstetis
not limted to the exe odi ments descri bed above w

of or oncBorBeMIREN, | UIAB. 15, T2, By 8 IarFBcieh Salenallgbiot Bt in

provi decke%?m W the |Hﬂr{értlagérearid”tﬂ@ro@ér Iﬁyéretbgét@lé?rﬁoﬁéﬁbrﬁblé hﬁd’cﬁé ?ey%? 126

needed t orma sultabl e receptacl e or Container he sel ect ed

mat elli almayrbsf éraigdy of pebiyiny! m@tatem@WYIG@?epO'MYInY'a?@E?t@tGarF@')f&mlﬂ@d apl
a materi ssolve or disintegrate in the presence of a
sui t abl eéé%{a'\q/%% éll:Olﬂlect ively renmove residue in the interior of the
cont ai ner. The stotldibecapprecibiedplied aulitheyesi conteyerbmdyocarete byrmed of a

or di nary cesses kngwn in .the 20art such as co-extru w

ol ci g PR SCEVaR: 08 5! TETed i 10g SXaRER, SRREdet 8crBed Hoave
f or egoi ngith réferdriteabsne MueRpr For @kampld)abe tchataice SRitly coke el Grovided
contenpl ates a_ nmethod of renoving residue |located in the interior of

a corit ai WET My{dRle fBDEn o LUYNAYEEN 8RILYE 1aKerS asp BTt fer P SHisable
descri bﬂ'@c?étééétd#rc%nta(ﬁ@&%ﬁtr{e)/seléfkgd rrﬁét@ﬂgr | BB tﬁapn%sraqﬁé fYehelr N&yer

interior a container with a cted solvent 257ad
di ssol veordayess ree igraeddiisi metgjichinat adll disselve gr gsintegratain thagresanse of

layer org §ur9a%¥?%élvéﬁ'@rto &%&u?él?‘i‘émbb& EQRLE ir'hle hﬂetr%‘} 'o‘Pg cmﬁaffﬁ%fh‘rﬂe

i ncl udes” repeated rinsin cont ai ner erior su ent

fl ush a qmtaam@ncmftemplatemherem a;ayrb@fformw bpntchmargrprboegseamhowumdhe
qJ_L the res t rhls net h can,.al solqc.jause acco&gllish t he

stZ% R AR ﬁé r‘r‘?ﬂ?’é o) ”%%'Bﬁr‘f‘le(?f""?m? (0% anY SLfigRlepLpcess.

confi gur at i OrFremcCthet fbaégcﬁ@% nhﬁay@mj ber@omektuetedl werthe)fprééeent mventlon

cont ai ner bodg is col I'gqp | e under an insi ficant anount

pressure5:ontem lates & pgit dn pemqvmg r&,s@ggr{@cat ght[hedrﬁteﬁggo%gﬂntamer that

descr i berﬁay‘”bb%c%%ﬁf‘phgﬁ‘éﬁ %? tRé s&f}fst infiEtedt iin Yhéjtiéfc%%é dtctE. CEERBIamYF,Y
enbodi ment’s of the present invention. It should appreci at ed,

t hough, thednethpd lpﬁldd%fhtcoﬂmm it interiereet aeczpntgmem‘eﬂthca pelarcied solvent

25 adapted to dissolve or otherwise disintegrate at least a portion of the inner layer or

sidewall that surrounds the container interior. The method includes repeated rinsing

of the container interior sufficient to flush a portion of the inner layer of the container

body and cause removal of the residue. This method can also cause accomplish the

step of removing the interior support of the overall container configuration such that

30 the remaining outer layer of the container body is collapsible under an insignificant
amount of pressure.

Accordingly, the present invention has been described with some degree of

particularity directed to the exemplary embodiments of the present invention. It

should be appreciated, though, that the present invention is defined by the following



WD 2008/ 103624PCT/ US2008/ 054194 9 cl ains construed in |light of the
prior art so that nodifications or changes nmay be nmade to the
exenpl ary wohomiomnei s of the present invention W t hout reap@zbosng$s om
the inventive concepts cont ai ned herepn.

2008/ 103624PCTI US20 94 10 \What A receptacle

o e S Gensyoed A GE of e anart a%Paﬁwi Podicalions st CTRORS THAY, be

sel ect ednaeb s m@@«engﬂgf@;rembéwm@nt%%ﬁtﬁe RREsdAR i cAtr MAGlNeOeRihg from
a

interior and havin nmout h in comuni cation therewith, said

cont ai nethetbwy‘tlvﬁhépmﬁ%cont@mﬁdé‘ﬁr@ﬁner | ayer fornmed of a first
material that is soluble in the presence of a selected solvent, said
i nner layer having a first thickness; and (B) an outer |ayer
suppdrted by said inner |layer and fornmed of a second material that is
insoluble in said selected sol vent and having a second 10t hi ckness.
2. A receptacle according to claim1 wherein the first thickness of
said inner layer is greater than the second thickness of said outer

| ayer.



-

3. A receptacle according to claim1l wherein said inner |ayer is
substantially continuous and surrounds a majority of the container
interior. 15 4. A receptacle according to claim1l wherein said inner

| ayer is eiwbesosh@bawat er sol ubl e or col d water sol ublgsrus2e0sbsaios
receptacle according to claim1 wherejgn said inner layer is fornmed of
pol yvi nylw%l g.oh . . dis: 6. A receptacle according to claim1l wherein
said i nnef'"f '§§ e isrrpervi ous to 20 hazardous substances. 7. A
receptacle according to claim1l wherein said outer |ayer is formed of

ol ypro ene,, pol yvinyl chlori.de,. high densit ol hyl ene, |.qQw
ool PV e D BB e i At R iorihel s SEa3 i aPapied 16 ecShEignudtia o
r ecept acl selegtedsibistdhcepcarhgrisingla vhatbipenbsd® shrdaheing et PUHDE ane aavifg a
liquid, 25 hagzardous materi aH ﬁ'bl A receptag}lg ac‘cuordl_ ng to claim1
wher eish saffgu IRCRMTHNIERHaY thereyitiy §81dLoptanfr SOPMREIUdINGt er posed

bet ween sai d i(Aper ah ayRf |ARH g o dlREt makibl that iskRIUbR haRe Rrasehee
according to claim9 erein sai,d mddle |layer is fornmed of a
mat eri al sel e@F@@ngE?Hn ”bﬁé@ﬂ”%r‘l@‘i&égﬁﬂﬁg afirgi Sigkness: andcet at e,
et hyl ene pol y\BnY!| agQattidje? suppdrictby Saidanserabor SRefohey lof al SRBR -
material that is insoluble in said selected scolvent and having a second
10 thickness.
2. A receptacle according to claim 1 wherein the first thickness of said inner
layer is greater than the second thickness of said outer layer.
3. A receptacle according to claim 1 wherein said inner layer is substantially
continuous and surrounds a majority of the container interior.
15 4, A receptacle according to claim 1 wherein said inner layer is either hot water
soluble or cold water soluble.
5. A receptacle according to claim 1 wherein said inner layer is formed of
polyvinyl alcohol.
6. A receptacle according to claim 1 wherein said inner layer is impervious to
20 hazardous substances.
7. A receptacle according to claim 1 wherein said outer layer is formed of
polypropylene, polyvinylchloride, high density polyethylene, low density polyethylene,
or polyethylene terephthalate.
8. A receptacle according to claim 1 wherein said selected substance is a liquid,
25 hazardous material.
9. A receptacle according to claim 1 wherein said container body includes a
middle layer interposed between said inner layer and said outer layer.
| 10. A receptacle according to claim 9 wherein said middle layer is formed of a
material selected from the group consisting of polyvinyl acetate, ethylene polyvinyl
30 acetate, polyamide, and ethylene vinyl alcohol.



