.;e3e P'f M\] PaHe6eT"f WO 00l 47473 PCT/ USOOF 03311 SYSTEM FOR THE CONTAI NED
TRANSFER OF PARTI CULATES This application clains the priority of U S.

Provi si onal Application No. 60/ 19,455 filed February 10, 1999, and

i ncor por at egohesatn by reference. BACKGROUND OF THE | NVENp&fRsdomsdif 5 1.
rield of the Invention This invention relates generally to a systemfor the
cont ai ned transf eSYSTEMAQR THELAIQGNTAINGD TRANSTEBOF BARTESUIMTES specifical ly
to a method and apparatus for transferring hazardous particul ates which
facilitate the transfer wi thout either exposure of the operating personnel
and t he envi r orfsdppliatibhelaipaitiid priokigt of U.S Providicriatl ApysieataniNae #0/1 001451 filed e
particulate itself. 10 2. Description of Related Art In the processing of

parti cul at peyidr£ 10,2999, ahd BicHPbated herRinTsy rélédncd.ypi cal |y be transferred to
and from processi ng equi pnent, transfer systens, and storage containers.

t he pharnmaceutical industry, for exanple, particulates are t ‘m ‘\ “ om
a batch processing vessel 15 into nultiple transfer contai ne

Series of mantpul ative st &%&W@é%ﬁﬁﬁﬁﬁﬁt@%{ ore. A tranetor

cont ai_ner such as a aced on the discharge port of a piece of
equi prent , 1t he IBBIFPfB@qB‘EQH to fill the bag, the port is closed, the bag
is renmoved, and the top of the bag is secured. In the processin and

mat eri al t r ansf Byis igvenkian rlatssenemlly e e snsigmdar the eaniajrsd tragsferiof partienlajes JTheo
pot ent pharmaceuticals, the particul ates nust be transferred w thout
exposure Ofnv‘éﬁtfanﬁl‘afeatrhdStg spedificatipetb 4 method dnd adppiratue e danstSLOL hataedbuwi t h
t he pharnmaceutical s. In concentrated form these pure drugs and/or their

| nt er medi 2h oS AR AN h Akl wiBARE her EXRAR 0P GpBudd pdfndBnar { s

per mllion levels of the drugs can result |n chronic health probl ens and
even deat by HELELILR! e pa B 0OLALAIR BOHLISROI0GL buliG. ol 2l Cransfer
was acconp sh cfmg'y persopnne ring person ctives Fprent, i.e.,
full-body protective suits and respl rat ors. Such protective equi pnent,
howevt | i s cunbersone, hot, and unconfortable to wear; requires operator
time to don and doff; and nust be washed and incinerated after use. 5

Addi ti onal Ry, fBesctipiionref®etates Attt is desirable that the transfer of such
particul ate materials be acconplished in a contained manner. First) it is
of t en necessar ylntthe poctssiog of pretiquiate inatetials, dlss partéqwintds\neust fypisall eba/transfeedt al
contam nation, Second, the particulates being transfer: ed in applications
such as the phdclssiprgcessing guipment tttansteis sgstemfdndnstoraga coptajhessondrnthé at ed
state, and the accunul ated | oss during a series of transfer steps can have

a subst ant prdrmAREAdal MBudtFPRE ExaBiple, particulates are transferred from a batch processing vessel
15 into multiple transfer containers. Typically, this is accomplished not in an automated fashion but
rather through a series of manipulative steps performed by plant operators. A transfer container
such as a bag is placed on the discharge port of a piece of equipment, the port is opened to fill
the bag, the port is closed, the bag is removed, and the top of the bag is secured.
In the processing and material transfer of hazardous particulates, however, such as highly
20 potent pharmaceuticals, the particulates must be transferred without exposure of the operating
personnel to the health hazards associated with the pharmaceuticals. In concentrated form, these

pure drugs and/or their intermediates pose a serious health hazard. Exposure to as little as parts

per million levels of the drugs can result in chronic health problems and even death. Heretofore,
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10 the econom cs of the process. The nmeans for securing the top of filled
transfer containers such as plastic bags has conventionally consisted of
twisting the material of the bag lengthwi se and tying it off with a wire or
plastic cl Qedpearaddhil € a means for securing the bags by spdmidiphapuch as
heat sealing would be nore reliable, faster, and convenient, the processing
envi r onnerthe Masridl eassfafvas accdiplishetbyutesdnidh ecating persoral proteetivetdgaipmlenthicat seal
machi ne. Because of the presence of both flanmabl e gases and conbusti bl e

dusts resulfiiobdy froReaveRGRHha st Suck Ploticfive eqlipmeRObSVtveR ks dufibeR¥ME0SI ON
resulting fromarcs, sparks, and high tenperature exposed surfaces has

rendered t Ble 6 Fedr! BEhileIBRTRb R to HEh aURE: 4fd RIsPHE & t he
cont ai ned l{a‘rﬁéﬂn‘zﬁnecrgtng%&partﬁg%fg%ese, one conv(e)n{)}ll ona ’processs Zogsg%rﬁ"gys a
conti nuous éigbet &)f frlu 3<i ble material that is packed onto the discharge port
of a vessél“"" g %%Eftom of the tube is secured by twi sting and tying, and

the first of a sgries,of bags is filled.,, The materd al. above, the fil|ed bag
is thén twi st e(‘f,“l(‘%"éf‘°ln I°r5"f‘fg‘e%fﬂniaﬁbse sifgble tg?téhedﬁlﬁf#\”éﬁ ,S“‘:g‘rPG"tF tef‘?ﬂt?r@g‘ bag
is detached by cutting the twisted materjal between the ties. The materi al
above t he bz accomplipbediipacontaied mapusr o Bissti it ignfien necessapniorprotest tac pasdéculaest om of
the next bag to be filled. Wiile this nethod provides for sone contai nnent
of mat eri ahemselwss dronf énvimomensal enptaminafioy. Secpudb theepasticuingss bedingi tragsfeined &t ep of
cutting the twisted material between the ties. Additionally, an exposure
pr obl em ardppkcativdizasncH dsehegiiguessing@f phamheceuticatiepd efter th a Veiptoncentratditate] 4ndi S
necessary to renove the top of a tube fromthe discharge 5 port, the

presence ahe fRWhbkiH &sd@ihglaliBrids WP Gradid stepEcal Bate NRGHGSIA) AdREVE Macidre
operators don protective gear. Furthernore, this nethod fails to address

the pgchany,cs.Abmels S6MapRcRg. the contents of the filled bag into a vessel
in a subsequent processing step. Furthernore, particul ates such as those

enployed in th har eut | i N t i cghjunction with
ol vents and t a8 Pgads hits s HB H e S e BRaER Gl AR R0
af orenenti oned val ue associated. wi.th the ticul ates, however, [t .is

i ghly. desSORERHOnAIY SAPSSRLP LRt the oairiel BEfhe brg lengshwise gRd Bine i off witha
Conventionally, if the contents of a vessel were not discharging properly,
t he vessel WiEpot Rlastie clopere Whils @ msaes f9f sseuring the,bags by aimeghadesiieh Jsdierisedlingher
rod the vessel or enter the vessel to facilitate the discharge. Either

met hod, howeulébe mere refiable, fasten rand spuvenigat, Hhreopreesssing enironmenishascherrdefgrer t o
the safety of the operators and contam nate the product. 15 Finally,

cert disn copredndddothalust ef Brrohvegiiaml deghlseal machinel Bmast axflthes presaics of duihpped
with hernetically sealed ports for the transfer and storage of

phar maceut flghatdd ©&ésché conThistible€ MiztsaésiRing froinednfined phiogiates, thie mtdntidlffort hei r
associ ated hardware, are expensive to fabricate. Even wore inportantly,

they nust Q:‘f;lo%#aﬁ rQHRRE ol ﬁ@é}@&:ﬁs?aﬂ _ t%milérhtu%er xp&Rd QhrfdcBEehR I rdefed it €
prior to reuse in order to avoid quality iSsues such as

Cross- cont gm i . .Qani ng and 20 certification program however, is
expensi ve ‘gs?g?ﬁ%a#géelm‘g%o%@gl iable, as it is extrenely difficult

In order to provide for the contained transfer of particulates, one conventional process

20 employs a continuous tube of flexible material that is packed onto the discharge port of a vessel.
The bottom of the tube is secured by twisting and tying, and the first of a series of bags is filled.

The material above the filled bag is then twisted, a lower and an upper ie are applied, and the

filled bag is detached by cutting the twisted material between the ties. The material above the



,to renove all traces of particulate fromthe container. As an alternative
to stainless steel vessels, at |east one conventional technology has

enpl oyed the continuous tube of flexible material described above. Wile
such a tranwoaw4d73 WO 001 47473 PCT/ US00/ 03311 cont ai ner may/uses/ddigposabl e,
it nust also satisfy the rigoraous physical requirenments inposed by the
phar nmaceut {RP&Y i€ %féﬂ%}h"’ bofitgm of the nexi dag-t9rbe Sitlprh  Whilgsthis gesthod provides 19 sefus r ed
physi cal characteristics for the particulate transfer service, nanely,

ant i st at i ccoptainmennt ¢fgsaterfal,@significantpoteniind fon exposere priseg dhringbe vtep of eutting the

cont ai ners, however, while exhibiting sonme conbination of sone 5 of the
desired chaviaat mitedd betsveerthy tesn eAdlitionaliys es &gdsiaé problemt afigesprien elie supply of
required for use in a systemsuch as that of the present invention. SUMVARY

OF THE | NV{abd {s@¥pletedi Thatls,0ieR 6t is Qéceldafy Bir&HoVeithé Pyfhinghe fidin BleQNdcHagan
econom cal and reliable systemfor 10 transferring particul ates whic

facilist at Sfort, Rt ngreéeasé 6F patidulR'bn Gle! {16 arPROPH: Be@bsitalt 1R WA JeRlor @65 ONNel
and the environnent to t%e particul ate, or enviromental contam nation of
the particulate itsel§. It | . f e]o] t rresent. Lnvention to
rovi de  WeBRE 856 it Bishalfbup RLERHsS Ine B BES SRR 8T oo
of transfer contaginers. It,is an ?ven furt her object of the present

i nventi on fXMEHSAF ﬂgfﬂ bag e ayessel i, fubseduent DEYERSINESteBer £ or i ng a

repeatabl e high 15 tenperature material heat seal of a flexible transfer
contai ner. |t iBurdersnors, parfighlatessuchysithose eragloye én the hsmaceptisabindusyn ateelign ovi de
an apparatus for the contai ned nmechani cal breakup of aggl onerated

parti cul at esdiin canjphatios vwith hwotsswd nepddquiggomnatate withialal yessel.t In siew oft thé |
further object of the present invention to provide a transfer container

mat erjoal Whforzhheptishsé salasasidoiated ovithitegiaitionlaes, haweves titd$ highlg dekirable fadischadge
properties required for use in the contained transfer system 20

Accor di ngl e ehtite coHt@SLiTla vestve Toh Ritigch A/ TF A@QOHEHY of £Vab® wekdnd di¥WhdriRg ©
o-ring cani ster assenbly which can be attached to either the discharging

port or ch og%r% ﬂEé%EscRLougtr Y SpEfedhd BRcRA&S ﬁfﬁ&cﬁﬂg Ff&g&sﬁﬁm oilthks rGtANL V&l has

. T
a series o unf erenti 0-ring grooves I C the attachnment of a

series of individual si. ont ai ner $....L.n char gi de) .for exanpl e,
3 W0 oon B7ePE st ene OB Bte 52 B Tt P B RAE BRGRY imr E
processing equi pnent, a fjrst transfer _container is col|apsed and a second
transfer cBRFEF ABYCaN BO55) 1t the sefety of the SPEtPiQE agf SeRfaminats dhe 9NNt ai ni ng
t he remai ni ng contam nated section of the first transfer container. The
first!xransfer Baabyapasiain qopvenipen) teghnalegicssmployssainlesistes] wessels eqiped wish an

integral part of the second transfer container. The 5 process is repeated
in a stepwhermeficallyi ssaled)yporte \fomthet oansfee apd storage gdvrharmaceytisak aroducter Swehj |
t he process equipnent is conpletely charged. In a second enbodi nent, the
i nventi on caltdhes howevar, albng ivith allisf thdirmsoeiatd hindivehgcarasxperndineyto fbticdte. Hblefls a
continuous series of transfer containers initially joined top to bottomin
a | ong, more importantly, they must be thoroughly cleaned to remove all traces of the particulate prior

to reuse in order to avoid quality issues such as cross-contamination. The cleaning and

20 certification program, however, is expensive and not entirely reliable, as it is extremely difficult
to remove all traces of particulate from the container.

As an alternative to stainless steel vessels, at least one conventional technology has

employed the continuous tube of flexible material described above. While such a transfer



sl eeve-li ke manner. After a first transfer container is filled, an area .
between the first transfer 10 contai ner and a second transfer container is
heat seal ed cl osed and the mddle of the heat seal is cut to separate the
first transfer container fromthe second. The heat seal fqf. op of

t he first t?ﬁH@f@choptainer and the bottom of the secondgﬁggﬁéﬂg%ﬁ

contai ner. .Jigndr %? B HQBosBME,tiﬂﬁﬁst Red Atigy tHeQighfdu fc@ltfé&uilteﬁﬁhts'ilﬁp&@t@ﬁpl e of

perform ng a repeafable high tenperature material "heat seal to secure the

transfer C%t %ME&uﬂcﬂPQn& ntﬁgp iJ, Qﬁé lc&ﬁt?%’n&sm%ls:’c é]&gesy e Qéqugiﬁﬁeltp(}:ésq@(llll ng

technol ogy 1 n environnents that are’classified as hazar dous. vi ce

utilizes al] necess recautions .t o prevent, the. pr.esence. of, a , sparks,
and hign  ShRRERTraonEBEaRta: PRhedeRis® HERy, BFsBLE PRRRRISE BTy 58,
result of the flanmabl e gases and conbusti bl e dusts that may. be found in
such envi r Bighdiensth. | Gpny PP?%GH’,“a‘f‘FFé’ hé’ﬁ’ﬁé“rra‘f’]ﬂ@ ‘i}ﬁﬁ’ﬂ}%égmﬁ COmANALN I SPTHE ur e
f eedback systemto ensure that a conplete seal has been produced. 20 The
i nventd on bfithendesired sharaeteristios, haveoryernpssepisd ki tofl shet preperticsapquined fersuse frea

di scharge of particul ates which may have aggl onerated in a piece of

pr ocessi ng sy purhnt thasefahe @esepaintentioh.at es whi ch have bridged over a

di scharge val ve. The rodding systemis installed in the top of the
processi ng equi pnent, thereby allowi ng the rodding to be conducted in a
contained 5 WO 001 4?7473 PCT/ US00/ 03311 manner. The device conprises a

closure plate which has an i rgagialRry 8PS A NiPhNade assenbly. Movenent
of the rod in the x, y, and z axes 1s acconplished by the use of a |l ong

bel 1 ove assendl yye el T FeBhahRaRRELSR. 8o RS ) ANROLI Sl B U2

e
with a video canera a sour ce ate ero rocess. 5

Fi nal , the_ invention.fur r 0 L.exi. bl hernopl.astic.,.

dis poi%bl e W%ﬁ%&%&’a@fﬁﬂ?tgﬁ ‘sr‘{@(rsﬁ ﬁ%’ﬁ%ﬁsgﬁe {/r\ﬂllsgﬁ (Nétg‘)#ﬁlr%ftgéerse &%osgxaeség ﬂ?eeos’ief{tm%n
antistatic agent, and a filler. The material not.onl ossesses. th
ocessary EENBMIShERb et RS 481 e Rt En PP PR T E R sh se i n
the contained transfer system but can be fabricated in various

f or mul at i ompartigwale dselfc dtis p Guthertabisatof ths present inveRtionde provige a methed and gpparatus
application. 10 The advantages associated with the present system are
numer ous. MForcahtainéd @ansRnthaxdmsiol ©sesieasfipasiet contaliers, Nvie ah even oy objea ofor a
"shirt-sleeve" environnent in which the full-body protective suits and

respi rat or sheasisaat alvedionitd Prokide af appuedtis ARl cdPable @f perfdrMint RpeSHN Mghlur i ng
di schargi ng and chargi ng operations. Additionally, operator dexterity is

en han?? d ! rt]cr%n he?at&r@'ngag rlsal R&Y SeafOp4 ﬁe%%@&%ﬁfe? 9&1%9&. fltrig st ﬁ%%laébnc n} the
st andpoi nt, e hvent fon prOV|é%s {07 I nproved econom cS resu ?lng from
t he enhanced recovery of particul ates. An even greater econom c benefit,
however, | $resei{nventionitopiekids amapparaius for hecentpined Hechawied preghuprof Reglemesatedncy
conmpounds in an uncontai ned processing facility. By providing for

cont i nuous panintlatesineanicce vEproceksng dqbipmentn Foaligat ig atstll fiarthet olgedd oLthe @rekent
transfer containers, the invention overcones the prior art problem

gg ffci idt ES iVehtiort th ProRide 3 &afGer ntRAbrrhfidHaPhvRicR Boddesls thb GorhBiRRioR R adtliii¥ €SS €l

and mechanical properties required for use in the contained transfer system.

20 Accordingly, the present invention advantageously relates to a multiple o-ring canister
assembly which can be attached to either the discharging port or charging port of a piece of
processing equipment. The canister has a series of circumferential o-ring grooves which allows

the attachment of a series of individual transfer containers. In a charging mode, for example,



, 20 the present system sol ves the nechanics of discharging the contents of a
filled bag into a vessel in a subsequent processing step. 6 WO 0DY 47473
PCT/ US00/ 03311 Additionally, the inproved contai nnment contributes to the
possi bi | i t ywofoosemapd oyi ng heat sealing in an environment whCTistessat of ore
has contai ned an unacceptable | evel of conbustible dusts. The rodding
appar at us dnge theipaicalate isehargediodharacesprsrgnipment, p fisshikanstes cordajesr drastlapsed
particulates 5 while elimnating the risk to operators. Finally, the

f1 exi bl e tandres$eeond ganséir vontainesis flacpd i Segest omiwg rpceys sthereby enithiningi ther of
properties for use in the present system while providing a reliable, |ow
cost, and @inapisaddneandhited seation/ef the fitsh eansterconthinen alhesfirsy trlnefes coritsifdr is
cont ai ners. BRI EF DESCRI PTI ON OF THE DRAWNGS 10 O her objects, features,

and advanté%se&fmhgea Bepesi® Bikeve WHRA LS M ntdbral paBtOF ©i¥Red¥RA Barlskr oY ARRATRA!
fromthe follow ng detail ed description of the preferred enbodi nents and

t he agcomp r lis
a Vi e\(/gv of Xésf]g %fe?@gq?ié ﬁﬁlﬁﬁﬂl@rﬁg@g@”ﬁ% hg%l%)ggﬂ)gd ?‘tﬂéf{\%{hg%? SCLISPQI ng
port of a |ece of. pr ocessi ui 15 FIGS. 2A-D are views of the

di sconnect f’?eéﬁﬁf’éulﬂj 1scgmp2€?eé¥ q?égehbl y. FIG 3 is aviewof a nultiple
o-ring groove canister. FIG 4 is a viewof a multiple o-ring canister
assenbly enpl oylé@ spqond epbediment thesiatentign rgjatabiga coptingousslqexe earigidggpsrmbly

mul tiple o-ring canister assenbly enployed in a vessel charging 20 node.
FIG 6 is which&eldefa colminubiig Skies of teansfer doatirets inhially jdidditoyetosiosipm inm lovy, ch a
multiple o-ring canister with canni ster connect sleeve and the enpty

transfer coohailikemaandt. iAffer h@tdt tdhddr BRBINLOR il MAGrdA B ech tweeﬁr%@dransfer
di scharge flange for a vessel discharging node of operation.

00/ 47 73 P a&é@%@aﬁ%&&nd@a&fer cohtﬁm@r 1¥h§1¥vse9fed%%ots&eanﬁtt§é)mfeldle o%lhgﬂea%c&lng

trans al ner arg|ng sl'eeve by neans of an o-ring to

ELS‘SZﬁd?Lg&t e e oGS P ot b SRt SR T U B

connecting the canni ster, connect %h eeve to the vessel discharge flange
adapt er . transfer container and the bottom of the second transfer container.

The invention further relates to an apparatus that is capable of performing a repeatable
high temperature material heat seal to secure the transfer containers. The invention facilitates
15 the use of heat sealing technology in environments that are classified as hazardous. The device
utilizes all necessary precautions to prevent the presence of arcs, sparks, and high temperature
exposed surfaces so as to prevent an explosion as a result of the flammablc gases and
combustible dusts that may be found in such environments. In addition, the apparatus utilizes

a dual temperature feedback system to ensure that a complete seal has been produced.
20 The invention further relates to a rodding apparatus that facilitates the discharge of
particulates which may have agglomerated in a piece of processing equipment, such as
particulates which have bridged over a discharge valve. The rodding system is installed in the

top of the processing equipment, thereby allowing the rodding to be conducted in a contained



5 FIG 9is aview of the step of bagging out and tying off the film stub.
FIG 10 is a view of the step of connecting the nultiple o-ring canister to
t he vessel discharge flange adapter and introducing the flow of an inert
gas to the Janaigs container. FIG 11 is a view of the spepu8fonssn
establishing product flow fromthe vessel into the transfer container. 10
FIG 12 i SpyntdreVTHS devite copbii@Ral cleduepplie which hag ah Ite@hlORUE tro® AP bRde
sleeve. FIG 13 is a view of the steps of heat sealing, cutting, and

removi ng t hgehbl! dovRleh! dhfod il heSAYPAR SIxEENGcedmhffishehy the aseV&ﬁgggg the

step of discontirnuing the inert purgé, and heat sealing, cutting,

apoati ng. DRiewEstERal HPAFReC Rl Bl B gl ioo P Tofhul yiaRlaed g P ©

view of the st of discqnnegting.the nultiple o-ring canister fromthe
vessel di sé‘l"fglllé'gs‘?‘ir%ﬁwtﬁza"g' f)ﬁ’&r‘.’ ERO%S i s a view of the steps of heat

sealing, cutting, and renoving the bag-out sleeve 20 and canister. FIG 18A
is a \Aew of thEinpily,ghe inyendion dithes reJatesiong Bepiblei thermaplastic, jdispagablentrapsfer
multiple o-ring canister wth bag-out sleeve and a filled transfer

cont ai ner anaihérandteiul waichtcorapisep e bask iresire dn antistati8 agent\@nd 6 fillér} 7lhe material

PCT/ US00103311 a vessel charging flange, and depl oying the transfer

cont ai ner  gbisnliagoie@s Gk aexSafyomdindeas6l anffiaicGind tedR@tcabropitéstbi @R in FI G
18B is a detail view of a vessel charging flange adapter. FIG 18Cis a

detai | Vi ey.Qbnihiga ikt SY5EmOouk EdAbe $RREALER vaitfs formbBibhs aFJlé@ Cféggz}réstﬁ,gé .

detail view of a transfer container discharging sleeve. F Vi ew
of the step of securi AT cont ai ner di schargi ng sl eeve by neans
of an o-ri Eogmf%%fehngeéﬁr}ggtsgl%%%oa gﬁgoaﬁ&f'he multiple o-ring canister. FIG 19B
is a detail view of the transfer . cf)%;ai ner dischar in&’v%l.ee e, the o-ring,
and tHE mul ti pl Ehepdvanpgesassqoiated with1op qresent sygiem re NUMEroRs, First %1’1‘8 g PHISYEE
connecting the cannister connect sleeve to the vessel charging flange

adapt er . Friendppon, the ipvegtion providee iprar “shifkslesyan patinmertninaich; ﬂ@e%-baﬁ:d t he
vessel charging flange adapter. FIG 21A is a view of the step of

connect i ng ptdeetivasuits pldarespirators@gssoeinted tvith tHe@otiveationekmethodsareainae@ssay dutkiagge
adapter as the canni ster connect sl eeve coll apses and conpresses.

discharging and charging operations. Additionally, operator dexterity is enhanced in the shirt-

R

sleeve environment. Second, from a containment standpoint, thc invention provides for
15 improved economics resulting from the enhanced recovery of particulates. An even greater
economic benefit, however, is that the invention facilitates the processing of high potency
compounds in an uncontained processing facility. By providing for continuous containment even
when it is necessary to mount subsequent transfer containers, the invention overcomes the prior
art problem associated with the presence of particulate on both the tube and the vessel port. Also,
20 the present system solves the mechanics of discharging the contents of a filled bag into a vesscl

in a subsequent processing step.



FIG 21 Bis a detail viewof the multiple o-ring canister connected to the
vessel charging flange adapter. FIG 22A is a view of the step of actuating
an expanding clanp on the top of the canister. FIG 22B is a detail view of
t he expandiwe oshamp on the top of the canister. 20 FIG 28cimsa/ogiiew of the
step of untying the S-fold in the discharging sleeve of the transfer
container. 9  AdliGealyARImpOPLUSHGITE3 donfibGtes tojthe possibiiity\wf efmplohimgdeatp of
establishing flow fromthe filled transfer container to the vessel being
char ged, arglinpintane@hvironmenthehictelteestafore hbosonfainedan heactepgabdd level ©b pdrabustble

t hrough the application of tension to the cord around the di scharging
sleeve. Flgused is a view of the step of renoving the expanding clanmp. FIG
26 is a view of the steps of heat sealing, cutting, and renoving the enpty

transfer c j o] i . { ok O s.econd
11T od 1 r o BRBRE sy dficySs i MrBihel mec RIS FEAD o BBk o PRS L
left on the, top,.of the,canister. . FlG. . S Vi ew the.ste f securing
the s cond“ihflﬁﬁg‘flg’ia g the ggﬁé’rol)afa%oé%%'ﬁ%ﬁg{hg Pg’é\ié%%%&fﬁﬂlc%?ér}% ltgeflp%oﬁseggetsi ng
to the second groove of the | ti pl? o-ring canister sq.as to cover, the
film stub. theperessay gombinaliprof REpPertics fos pasin Hie nreseri sy sgn-r Al meeridingeaetigbls, i | m
stub fromthe top of the canister and placing it in the bag-out sleeve of

t he transf &yw cohtand disposabls eltranagivetp the canyentiopplGtaitlessisteelrontagngrsof t he st eps
of heat sealing, cutting, and renoving the bagged-out film 15 stub. FIG 31
is a view of the step of repeating the sequence of the steps depicted in
FIGS. 22 25. FIG 32 is a view of the steps of heat sealing, cutting, and

renovi ng the second enptypRigHESEREATORI METHEIRAWRNGS3 IS a view of the
step of disconnecting the nultiple o-ring canister is fromthe vessel

chargjsng fl ange : | . WO
o1 49173 1 cvy QBT B Raplst ] WRhERE oI IPEE M ARKE Y bERAE mel Sty
cutting, aggparrgnqo Yom gché }}gllo(\:we}rrllgn Idgttaﬁerd 8gsgrqp Fotn of the preferred embodiments and the

accompanying drawings. As depicted in the attached drawings:

FIG. 1 is a view of a multiple o-ring canister assembly attached to the discharging port
of a piece of processing equipment.
15 FIGS. 2A-D are views of the disconnect flange of a canister assembly.
FIG. 3 is a view of a multiple o-ring groove canister.
FIG. 4 is a view of a multiple o-ring canister assembly employed in a vessel discharging
mode.
FIG. 5 is a view of a multiple o-ring canister assembly employed in a vessel charging
20 mode.
FIG. 6 is a view of the first in a series of manipulative steps in which a multiple o-ring

canister with cannister connect sleeve and the empty transfer container and its restraint are

positioned under a vessel discharge flange for a vessel discharging mode of operation.

7



sl eeve and canister. FIG 35 is a view of a continuous series of transfer
containers j oined top to bottomfor use with a continuous sl eeve cartridge
assenbly. S FIG 36 is a view of a continuous sleeve cartridge assenbly.
FIG 37Ais of a series of transfer containers pac

cont i nuous é‘ﬁ’eevewcart ridge. FIG 37Bis a detail view of lﬁgq%%ﬂ){o?ﬂtljous

sl eeve cartri dgpiq. ¢$dd vibw ioN@ths ke BE sefulrismg thtGrahsFerceoMtaibt (hrohpGRBTd BYUAESSs
sl eeve cartridge assenbl y enployed in a vessel 10 discharging node. FIG 39

is a view gfanaofi gﬂrs%rggyequcxgul klh%_m%d%@%]er contai ner placed into a

product stream OWI FIG 40 is a view of the
heat seal cI05| f t he f | led s eeve, of the f| rs r ansf er

cont ai ner. Fﬁ% (§ A2 YV Y Wé’iﬁp sfngt@pg@ﬁﬁwgowmewﬂ% E’Fﬁ’PW%Othﬁpl i ng
sl eeve of the first transfer container. FIG 42 is a view of the heat seal
cl osi ng of vedse ahd tonmgcting the capnistasdoanect ervaittthe vessel@isch@ge Bangewndapterof
detaching by cutting the filled first transfer container. FIG 44 is a view
of thestop partFWd. otis@viewas tisecstdp ofbaggive dut musd tylng afkhefilncstab.ai ner as the 20
bottom of a second transfer container. FIG 45A is a view of an optional

configuration ig (?M]'Oclt' GOME st Q)Y'%orﬁ-{egtﬁl:éth lefpbes(? En?eaqiﬁgt 65 o Yc%ge?nSf er

cont ai ners 0|ne top to ottom| an alternatin |on
00/ 47473 P '/ US00103311 F Vi ew of hod of ty| ng off
a transfer 56‘?‘?’{% ge a‘é?@ a"?énﬁr%"Bﬁm%él'E’Jﬁ’ an\Pe(’)"fgaéFP th)frF‘Eﬂtﬁ |cortgingr rguration
in which the continuous sleeve conprises a series of transfer containers
joined top to bBIG dhisiarviexnofdhe teprpdestaiisigiog profushflow from. theryessel inrthe transferi ew
of the first and second in a series of manipulative steps in which the S
cartridge comsirat sl eeve of a cartridge assenbly is attached to the
di scharge flange assenbly of a vessel and the vessel's vacuumplate is
removegl by rreanrsxc)flznmlmfawmoaha{aﬁstéﬂ@ﬁﬁaﬁn ik pRAUSIHG 1e<§4hé&éﬁar9' ng node
of operation. FIG 7B |s a detail view of the vessel arge flange
assenbl y depi ct . Vi ew of the ste
conpr essi ng theﬁ@a}? }Sadvdew BF‘ﬁﬁét‘@{S of P%ag%’l%ﬁu%’ﬂ? ﬁfﬁg‘ﬁv‘ﬁﬁ tlfarf[élpeéé’f’f“?’f‘(?&e
assenbly to the discharge flange assenbly of the vessel, and the fourth
step of puf‘l}elsﬁ’@PléélﬁﬁV"c he first transfer container fromthe cartri dge and
placing it in a suspended restraint. FIG 48B is a view of the cartridge
assenbl y bef or eFihd4 isextiew pfiths Step of distomtimeng the sneitepmrgepand healt sdaling, éuting, t he
cartridge.

and removing the filled transfer container.

15 FIG. 15 is a view of the step of repeating the sequence of the steps depicted in FIGS. 6-
14.
FIG. 16 is a view of the step of disconnecting the multiple o-ring canister from the vessel
discharge flange adapter.
FIG. 17 is a view of the steps of heat sealing, cutting, and removing the bag-out sleeve
20 and canister.
FIG. 18A is a view of the first in a series of manipulative steps in which a multiple o-ring

canister with bag-out sleeve and a filled transfer container and its restraint are positioned over



.15 FIG 48Cis a detail view of an individual transfer container. FIG 49A
is aviewof the fifth step of establishing flow fromthe vessel to fill
the first transfer container. FIG 49B is a view of the sixth step of

pul I'i ng dowyoaosass i on of a second transfer container fropctAssmasiiri dge,
foll owed by tying and taping, or heat sealing, the neck between the 20 top
of the firswesselahatiging ftavae, and depleying the drapsdertcomaiker disehargingslee ve fons vessel
container. FIG 50A is a view of the seventh step of cutting the portion of
t he neck t bairgihamobeefipperation.and t aped or heat seal ed, and renoving the
first transfer container and its restraint. 12 WO 00147473 PCT1US00J03311

FIG 5S0Bis a VFI@’.VIQQi§$&tﬁiﬂ&bbf§b&§el@ﬁm§‘hkh&ﬁ%;{dbﬁeﬁ‘_!naI transfer
container on a cartridge. FIG 51 Ais a viewof the ninth step of tying

and taping, or | eal ing, .and.cutting the nec orntion of the final
transfer contai ‘E@faséfﬁa‘:‘ﬁfY%e‘lvgfﬁ’eﬂuétwq%?'npﬁ@mf’éf‘f{)%d&c Pof det aching the
spent cartridge_assenbly fromthe 5 discharge flange assenbly of the
vessel5 rei nserFiGid8Prwa detailiview of atransfes sentainerslischeygingslesysent “ cartri dge by
usi ng a bag-out procedure. FIGS. 52A-D conprise views of a heat seal

machi ne wi t h t hBIChdaA iseaiewarfithd stepeofstamieg theasinsfensontaleCiscliaddnd slesvepyi se
side views of a heat seal machine which illustrate the vertical and 10

hori zont al nfeafafF 2R b-rifRltb BR RATEIRE 6 Bk Hldpieo-AB@tans®al armin a depl oyed
position. FIG 54 is a view of a stowed rodding assenbly in a piece of

processi ng equi : aRE d I . B
partially depl o%q%%éﬁ @6%1%?* @tﬂ%%hgigr ‘Sagn\t/alg%?vd%%q&ﬁ@gsrl%ggiﬁggé érsl%gn n%fhf/:

rel eased from,?towage. ,FIG 57 is a view of the roddi ng assenbly access

| ayout conPMUHRIHETRE SIS rod 15 assenbly. FIG 58 is a view of the
roddi ng assenbly in operative cooperation with a |light source, a video
camer ) and a vFHbR0AGsRvisw. ofRheGiep HPAnEctngthe cammister gpangst sidevatoths sesselpor t
assenbly which facilitates the insertion of the |light source and vi deo
canmer a. 20 cidrging Bandeadaptsi. ew of a second enbodi nent of the vessel

di schargi ng node of operation in which the nultiple o-ring canister is

connected to theyyesfe a fINiah 86hE LARRR: BSlRARL S ce REIHIR: Vedsel c¥RiRP fidmze 73
PCT/ US00/ 03311

adapter.

FIG. 21A is a view of the step of connecting the multiple o-ring canister to the vessel
15 charging flange adapter as the cannister connect sleeve collapses and compresses.
FIG. 21B is a detail view of the multiple o-ring canister connected to the vessel charging
flange adapter.
FIG. 22A is a view of the step of actuating an expanding clamp on the top of the canister.
FIG. 22B is a detail view of the expanding clamp on the top of the canister.
20 FIG. 23 is a view of the step of untying the S-fold in the discharging sleeve of the transfer

container.



the container restraint is suspended fromthe bottom of the vessel and
before the first enpty transfer container is secured to the bottom of the
multiple o-ring canister. FIG 61 is a view of a second enbodi ment of the
vessel chargi e of operation in which the multiple ogki jster is
. P .
connect ed tg’t gﬁegssel charging fl ange adapter before theégﬁgp%gﬁafllled

transfer contai pey. 24 § aSESHbEHe §',\tg; 6fQ§1aElQﬁn%ﬁo¢v|ﬁ%n{'ﬂdé fildal tRinSref donthideR B tRE €T -
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention wll be

DESCR! PTI O ) !
ther oo . 1 4 el bl and bk Slthe I b b e b, SRR RS gh i

particulates is.referred to as.a "transfer container." As one skilled in
the art ca?Ppé‘ﬁ?}f@(ﬂféet“é‘,o“tt%@eﬁ%’gawm‘iﬁ‘g%isﬁhﬂr%lpﬁfmtvreansfer contai ner" herein
is meant to denote both the bag-like transfer containers enployed with the
nul tipl e o-ringFlEaRs étayiew sEtgistep of remevisgithy sxamding ddamied, cont i nuous

"s|l eeve" of transfer containers enployed with the continuous sl eeve
cartrigige assenplG/ 26 avuhvien of thalsepd ofHestisedling ccuttingedl rembging thefehipty thansfer
multiple o-ring canister assenbly 100 constructed in accordance with a
first prefgghageenbodi ment of the present invention is shown. The multiple
o-ring canister 15 assenbly 100 conprises a canister 110 fabricated from an

FDA- appr oved i,al. such ol ypropyl ene, and c bhe attached to.the
char g ng.andl or P A8 RJE oG diel PE EbeRE w e i fiarie” SR ant s

equi pnent. In FIG 1, the canister 110 is attached to the discharge flange
120 by neaffstraipt pYRs the heatpgaledfilm subyleftonaba tep ofithg canisies. di scharge fl ange
adapter 130 depicted in FIGS. 2A-D attaches nmechanically to the discharge
flange 120 of tR.R8 ceessy ofthesiep gfivequting 80 sécord wansfer pingirer disclgrgimgdacee

cani ster 110 depicted in FIG 3 connects to the discharge flange adapter
130 ary i sbparasef anbliifg B thesedatd. grddvk bERS AltipkMil dafiktet dis@d ERchBS ik t he
first o-ring groove 115 on the canister 110 and is secured by an o-ring 116
and nechaniggl clanp 117. Each transfer container 140 conprises a sanple
sl eeve 142 incorporated for sanple retention and 14 WO 00/ 47473

PCT/ US00/ 03311 lysi s,. and_a bag-.out sl eev 43 f baqg-.out .operat.ions.
Each cani ster Cﬁﬁﬂg%es%Y@goﬁﬂff%?%ﬁﬁg?ﬁ@ggggﬁ?%g@&@q@Tgﬁﬁgﬁgaggﬁﬂ%gé%g a
vessel's vacyum plate 122 whi ch has been renoved during the discharge

oper at i on, camderand plariag rin the bag-evt slaewfdhgmnsisr eoniginas discherging plgeve| G 4 t he
multiple o-ring canister assenbly 100 is enployed in a vessel discharging
node, and in FlHG.30issevievaoi the stepsaf beatrkdaling, sutémg hirdrenhoving ehevbaggedtouc fili gi ng

node. In a first enbodi nent of a vessel discharging node, i.e., discharging
the conteng@mbof a vessel into the transfer containers 140, the nethod of
filling the transfer containers conprises a series of manipulative steps.

First, a first $iElvi ' aol) ' . a
First ooring orbsar Freaf o B AetelFhRaala . Shanicorti st kAl T IGH 22
mul tiple o-%ing cani ster 10 assenbly 100 is installed on the discharge
fl ange of 3 'e processing equipnent. An inert gas such as nitrogen is

introduced to fill the enpty transfer container, thereby providing it with
shape and FIG. 32 is a view of the steps of heat sealing, cutting, and removing the second empty

transfer container.
20 FIG. 33 is a view of the step of disconnecting the multiple o-ring canister is from the

vessel charging flange adapter as the cannister connect sleeve extends.

10



.facilitating its uniformindexing to the restraint 150 which supports it.
The di scharge val ve on the processing equi pnent is opened, allow ng product
to flowinto the transfer container. During this time, the sanpling sleeve
142 depi ct ewoiowa®hic. 4 is placed into 1 S the product streamusdoloesing it
fill with product. The sleeve 142 is then heat sealed closed or wire tied
and cut off to Bépd snaiewned the ssaps of hestsapling. euttingoand rerpeving the caninister conneasr t he
first transfer container 140 is filled, the top is heat seal ed cl osed or
wire tied glegheand caister. A charging sleeve filmstub 149 renains on the
bottom of the canister 110 keeping the process equi pnent sealed fromthe

environment. 20y §§f§%§kwtquraﬁﬁtﬁﬁo&%&ri@io@ﬂnsfcﬁc&kﬁ&?goﬁw{ogwﬁof@h@%%sg9
f secure

sleeve filmstub 149 of the first transfer container "and i In a
second O-rifF roove o ' 10. The charging sleeve filmstub 149
of the fi r?@gggﬂﬁg}uﬁ%srJl?egpgaé&ngd@&egésﬁlg# the nultiple o-ring canister 110,
and 15 WO 00147473 PCT/ USQ0/ 03311 is contained in_the bag-out sleeve 143.
The bay- out s| Bl 3pisn view gbacontiauqus dlegye cartrideqgsgenbleut , and renoved. The
di scharge process is then started for the second container. This process is
repeated until FIk 3gAtisracview nf antkesalf tiahsferpcontbnss pagkehon preminubss sleeve

di spensed, attaching the next transfer container to the next groove in the
mul tiple oghiecanister. 5 This process is repeated for as many grooves as
there are on the canister w thout ever exposing a contam nated section of

t he cani ster or fer container. A new canister 110 is used for each

bat ch of pr oduc)t?lfé'?ﬁé ‘?‘fﬁieﬁ‘p ‘Bﬁ‘ﬁf’g? %‘?m‘i“‘é‘“}sé]rC?B\'FeCGrtBQgeo‘f’gf?BH%ﬂaipng t he

cani ster 110 fromthe discharge flange adapter 130. A canister connect

sl eeve 111 whi cRIG.S3&istaavinwftaocantiouais rslesve parifige Bsemblyngmplegedcionmeessd t he
canister to the discharge 10 flange adapter 130. The cani ster connect

sl eevey 111dis§hd§§1ﬁ%m§3@:| ed or wire tied, cut, and renoved. A canister
connect sleeve filmstub 113 remai ns connected to the discharge fl ange
adapter 130, th ) e nr i [ . nvi L.onment,. . The
repl acenent canfsﬁé?%ﬁ‘ﬁaﬁéga%a&ggﬁgégegggg%ﬁﬁgg%‘nsﬁrgse%%g%f‘iacf ?1%190? rog\lgftached
to a second o-ring groove 131 in the discharge flange adapter 130. This
encapsul at seanh® aflpydt todillwith rrpduchnnect sl eeve film stub 113 al | owi ng
renoval 15 of the filmstub 113 fromthe discharge flange adapter 130

t hrough a cani sFHS. 40 sundew obthe haat seabajosingtof tHeddled sabipling SlheveadtheSira transfisinect
sl eeve bag-out sleeve 112 is heat sealed or wire tied, cut, and renoved.
Thi's proceggniSed €peated for all batches in a canpaign. The sequence of

mani pul ati ve steps associated with the first enbodi nent of the vessel

di schag gi ng node,of ' I S i r ' - n Step
1 dep?%t ed in FFE? 4é?pggﬁ‘%’lﬁgqﬁ%ﬁé%‘f’é&gtgnrgit#gﬂ@égrﬂ s? g?é %Tgé\%ﬁh ﬁ%(r:%%ﬁlés#eerr
connect sleeve 111 and the enpty transfer container 140 and its restraint
150 are po$PR®Bffed under a vessel discharge flange 120. In Step 2 depicted
in FIG 7, the transfer container charging sleeve 141 is secured by neans
of an o-ring 1181G.d2tineviewrof thedeagsod closing of the hidledirst trayister gontpiper. cani st er
110. In Step 3 depicted in FIG 8, the container

FIG. 43 is a view of detaching by cutting the filled first transfer container.

FIG. 44 is a view of the top part of the heat seal of the first transfer container as the
20 bottom of a second transfer container.
FIG. 45A is a view of an optional configuration in which the continuous sleeve comprises

a series of transfer containers joined top to bottom in an alternating 90° orientation.

1



16 WO 00/ 47473 PCTI USO0/ 03311 restraint 150 is suspended fromthe bottom
of the vessel 121 by a neans for suspending such as restraint fabric straps
151 whi ch engage hooks suspended fromthe vessel, and the canister connect

sl eeve 111 | cted to the vessel discharge flange adgpi@%ohafls N Step
4 depicted @@8@9?9 t he cani ster connect sleeve filmstub 113, which

serves to ensurgd. asB & detilVIBNbf Dincthad &f toink affa tisfePeontigeghar ge fl ange, is
bagged out and tied off to both secure the filmstub 113 in the sleeve 112,

and to precl udepidiaehyh kit GbwRi 8l UftionkNeonfiBurdliREMBuhitHthSBRinAoElEMSE €d | N
FIG 10, the canister connect sleeve 1 | 1 conpresses as the nultiple

o-ring canister 110 is connected.to the.vessegl  discharge fl e_.adapt er
730, "' | nepbPsesa SriehobiBRNET s e R I Roner s BGaung T By
transfer container, thereby providing it with shape and facilitating its
uni form 10 i ndeRiGh§74 ds & miewof the fizgt and seemd in yisegeepf neandfaplative gigps in vahich the 1,
product flow fromthe vessel 121 into the transfer container 140 is

est abl § shedartriiigélcinfiedBhigve bf dlefiridpeabséniblyisGttachdd to/dhe aisclasgeofiinge aémbly lbe
product sanple sleeve 142 can be filled. If the sanpling option has been
used, Step j L gsgg;g i { W th
a heat seaﬁ%ﬁ%sgﬁ@gghggeg%&g 5"%‘ Lﬁu#agn I’é{r’ﬁ?\? n%&tﬂ?]? ?ligfvfl‘glgngg?t% isgﬁ‘@lfgp%44 of
t he sanpl e_sl qeyve 142, C())acif(; I%Fatigﬁansfer cont ai ner 140 has been ftlled,
Step 9, depPErdirchaengmodqgiorsiliotsas the steps of discontinuing the inert
purge, and heat_sealing, cuttin and rempving the filled transfer
container. As d@ﬁ-é?}ééﬁqq‘?taalvéw%@e‘tcﬁél‘gggﬁ'@ gpeeprembiadericted n FIE 47A0ses
the top of the transfer container, and the top of the heat seal establishes
t he bottom of tRES.cli8Arigiavipvsbictby éhifdi stap cftcoinpeddng e carttidge dootdcosieayk ahthe
canister 110. In Step 10, the sequence of Steps 1-9 is then repeated. As
descriped ghR¥f thd\@rBBEOREMBIRRShE fischarte Taf@ asteintily SCHRE vaNA! arldike foldun st ub

of the first transfer container and is secured in a second o-ring groove of

t he cani st ' ' o, ' . ' e

pr ocoas ng et B RE ab 88U EHe R e L RBOM BaGBON A Bihndhd
WU 001 4?7473 PCT/ US00/ 03311 to the next groove in the nmultiple o-ring

cani ster. T#HM™brocess is repeated for as many grooves as there are on the
canister. In Ste%rl 1 depicted in FIG 16, the nmultiple o-ring canister 110
i s di sconnect edFIG-d/B itrevigneabths catrideqrsrambly beforg ghenexitrassten autatssy bps bepn
depicted in FIG 17, conprises the steps of heat 5 sealing, cutting, and
renovi ng t ipellaizdovwetfenm theradridges| eeve 111 and canister 110. As depicted in
FIG 17, the bottom of the heat seal 191 closes the top of the canister

connegs sl eeve gfd. 488R¢la 8didl 'Pi_@@opin inbeidaglatansiedonffdepb! | shes the bottom of
t he cani ster connect sleeve filmstub 113 left on the

FIG. 49A is a view of the fifth step of establishing flow from the vessel to fill the first

transfer container.
FIG. 49B is a view of the sixth step of pulling down a portion of a second transfer
container from the cartridge, followed by tying and taping, or heat sealing, the neck between the
20 top of the first transfer container and the bottoin of the second transfer container.
FIG. 50A is a view of the seventh step of cutting the portion of the neck that has been tied

and taped or heat sealed, and removing the first transfer container and its restraint.

12



. bottom of the vessel discharge flange adapter 130. This process can be
repeated for as many canisters as are required to acconmopdate the contents
of a vessel. i 0 In a second enbodi nent of the vessel discharging node of
operation, wbeousmtxiple o-ring canister is connected to thervsmosil

di scharge flange adapter before the container restraint is suspended from
t he bottom of tHE. Ykisalviewef thrdightesternef fllingghe Bupbtrgnsfer genftiner anmagiides: i s
secured to the bottomof the multiple o-ring canister. This second

embodi ment ,  t hepief 91/2is afvassi bfi theatifth siep Of Gtfpeandftaphi) BEkdat SalikY, ahdeutGgihst er
connect sleeve to the vessel discharge flange adapter. | S In this second

enmbodi mn?ne%ﬂg%ﬁ%n%?ﬁﬁqinafuﬁ%%&{ rm)de, the first in a series of
ep

mani pul ative S 1S to connect the canister connect sleeve 111 to the
vessel dischar f e adapfer 130 (FI Q)..The canjster connect sleeve
Fimstub 113, Wit oFB B GetB G withridr of racihe G Arah e Rep o FRr Dbt he
di scharge flange, is bagged out and tied off to both secure the film stub
113 i & t hedis¢hargedlangoassembly pbthp vesseluginserting thaiveenum plateandderaevingitheispens| eeve
(as described 20 above in conjunction with the first enbodi ment of the

di schar gi ncprirkigebyunsingsbageqit ptoeetiuren FI G 9) . Then, the cani ster connect

sl eeve 111 conpresses as the nultiple o-ring canister 110 is connected to
the vessel di scv@sgs2A-Dagogpristasess ahshl sealsnadBine with ek RBOME! drf if @Rjowagt | on
with the first enbodi ment of the discharging node and as depicted in FIG
10). 18 ¥g}é§%l47473 PCT/ US00/ 03311 The enpty transfer contai ner 140 and
its restralnt 150 are then posi tioned under the al ready secured nultiple
o-ring canister 0., The contaiper restraint. 150.is suspended fromith

bot tom of t he. VESSer3ABEoRRRt Sraipv 2R bt AR ink NP oste BB 41 | s
secured by neans of an o-ring 116 to the first groove 115 of the nultiple
o-ri nP canharizental rapgq efmetionpossidewith gdentsea) app i) dePIQYsA POSIEON- t he fir st
enbodi ment of the discharging node and as depicted in FIG 7). An inert gas
such as ni trogeRlQ.$4idreview of 4 stdwedkshddiog hisbmblyhea pizpd of fro@ssdgequopmmnai ner ,

t hereby providing it with shape and facilitating its uniformindexing to

the restraint lpghssHievisRlof &8 roldiE3aichithyhlatRralio Bepi6yeRBGen  n thi s

second enbodi nent of the vessel dischargi'ng nmode is fully anal ogous to that
inthe first e i.nent .of e vessel di,scharqi 10 node once the transfer
cont ai ner char %%5 MERVEVR g'e g?é??mbiy eeBgef'Rg’"h%?‘f’?gﬁi e o-ring canister.
That is, the steps depicted in FIGS. 10 through 17 are perforned as

descri bed aboveFiGy Jowsjaiviewiafthavodding lassemblysaccessidexputreomprising y belNavessnot

di scharging node. In a first enbodi mrent of a vessel charging node, i.e.,

di sches gi ngssefablycontents of a series of transfer containers into a vessel
121, the nethod of charging the vessel conprises a 15 series of .

mani pul ative st gRs.58lifla GiehHR IS NPASMUN hopkifivdRdopérRfich With & NghtGaRtst er
110 is installed on the charging flange adapter 13 5 of the processing

equi pnent, the fir tr.an I ainer 140 is attached to the first, or in
this orien€§F§8ﬁ?n‘%ﬁ?défi¥§§“§§§%ve 115 of the canister 110 as depicted in

FIG 19. Atie cord 161 is released on the dischargi.ng. sleeve 160 of the
transfer FIGS. 59A-C are detail views of a vessel port assembly which facilitates the insertion of

the light source and video camera.
20 FIG. 60 is a view of a second embodiment of the vessel discharging mode of operation

in which the multiple o-ting canister is connected to the vessel discharge flange adapter before

13



contai ner allow ng product to flow into the processing equi pnent. Wen the
contents of the 20 transfer container are conpletely dispensed, the
restraint portion 150 of the transfer container is renoved. The transfer
container ig,t ol l apsed and folded into a small packagepudiifsdil st
. , /USC0/03311, .
transfer conta ﬁi}l:’fl s placed into a bag-out sleeve |located I'n tﬁe di schar ge

neck of th@hee6RRINEE ekt fiesuspndtdirom the bitionsoft e WeddBiddnd YoforE the FrstWnipty t i €d,
cut, and renoved. The procedure is 19 WO 00/ 47473 PCT/ US00/ 03311 repeated

until the RrORLISIHeSOlcREE R hi SoteRIHH i AhNipkhAfisEdmisthi S procedure never

erS !
all ows a contam nat eof surface of the transfer container or the canister to

be exposed. A ni st.er ks used f.or. each.batch.of product..The first
cani ster is di 2@ nﬁggtaevde‘? P%an?ef?lne eghbgplé?eﬁgoﬁtp%ﬁe 5‘315%3%{’%%“ 0%33{?0‘}6@3&89&1, and
the new canister is introduced by using a bag out 5 procedure as described
for the di whishrthempltipleeging cangterd@ennaerdad to thevgsrelihaeging Range adaptes beforeithe ed
with the first enbodi nent of the vessel charging node of operation is
further il fitssfilal temsfencdntaissr isk8eudetl to the top efthd mukiplcd-aag canifkdrG.  18A, t he
multiple o-ring canister 110 with canister connect sleeve 111 and the

filled transfer contappeeriFONOF THE FREFERRED ENBEORMENSS! ti1oned over a
vessel charging flange 123. The |ower restraint 10 162 depicted in FIG 18D

is released in . \ t ai . ) . 160
(5 onraac " PP I RS SR byl hac agrstiey

di schargin 2oy i S -rin first
groove %159‘3@(ﬁﬁ%&w%€ ?t{pf"e‘ﬁgf"?i?ﬁ%g ? gsﬁﬁ@?’ gfﬂl%%saﬂﬁ}é&ti%ﬁ%ﬂ% fiah%&%{&a?l?te%i ew
of the transfger nt ai.ner di schar gl sl eewe,. the o-rin and,t he tiple
o 1 g canPapred fiksd Hihestl BRABRS. M o RENE i aRort o e B i g e | P
sl eeve 111 is 15 connect to the vessel ing.fl ange adapter 135 and
securﬁ)d Wi feﬁnpﬁﬂ@gi%"é‘ta{‘ﬁe er%ﬁaﬁn.eaqtﬁ"%P‘gﬁggﬁg%bf‘%{lwar“%%’ﬁoﬁa&?Te Pﬁ’cyﬁ‘g

mul tiple o-ring canister 110 is connected to the vessel charging flange
adapt er 13%ith giednyltiple e-ing canister agspmblyy the priginally-jaineds eamtinpans sslegyg” efgrmsses ses.
FIG 21Bis a detail view of the nultiple o-ring canister connected to the

vessel chatgitaigers émplggedadtpthe contibs cleeveshsttidgeonseatily, ahdeguivaldnt stnetunds. 113
is then bagged out and tied off. 20 In Step 5 depicted in FIG 22A, an

expanding ol amprdgiinG Fd fic. 22Bhufiid ding QRisRE dlifn§30b %ﬁg{ru&%@yaﬁc& pat ed

So as to prevent t accurul ation of particulates on t to ace of the
canister. In, Step 6.depicted in G 23,.the S-fold 6 in. the. discharge
ol eeve. 160v0p AEREPERERE EpodtsH of rehresedtipterhestys Shwen e spliple RgpEvEn | n
FIG 24, flowfromthe filled transfer container 140 20 WO 001 47473

PCT/ US00/ 033emblycl 00mompeisesed canizter &0 dapricited font ansFR4tappioverhmadteridirsach at e of
flow fiomthe transfer container 140 is controlled through the application
of tensi onpélgpioPelesics Hhd @b be aaidtied fol thardurpthet d0@/odi dsRhap@Bange of a piece of

particulate processing equipment. In FIG. 1, the canister 110 is attached to the discharge flange
120 by means of the discharge flange adapter 130. The discharge flangc adapter 130 depicted
in FIGS. 2A-D attaches mechanically to the discharge flange 120 of the processing equipment.
20 The multiple o-ring groove canister 110 depicted in FIG. 3 connects to the discharge flange
adapter 130 and is secured with pins 136. A transfer container 140 attaches to the first o-ring
groove 115 on the canister 110 and is secured by an o-ring 116 and mechanical clamp 117. Each

transfer container 140 comprises a sample sleeve 142 incorporated for sample retention and
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. Sl eeve 160 depicted in FIG 24. Once the transfer container 140 has been
enptied, Step 8, depicted in FIG 25, conprises renoval of the expanding
clanp 170. Step 9, depicted in FIG 5 26, conprises the steps of heat

seal i ng, cugbiomgariand renovi ng the enpty transfer contai necT/d<0/03348
depicted in FIG 26, the bottom of the heat seal establishes the top of the
di schar gi napalyisisearel  bdgrout sleeNs 1HG Sor algtoud nparations.o Paddf canister commiestt sieevd 101 and
the top of the heat seal 167 closes the bottom of the enpty transfer

cont ai ner . coniprisésaislette H8nb adcemiodatt b &ess@l s vaaumse plated 20 iwhichd his s feiioved

cont ai ner 140 and its restraint 150 10 are positioned over the discharging

sl eeve fi I |s reﬁ gééﬁgra%n taH&ataﬂstafcoﬁﬁta Gank BhRbutkikQve 7€ th PYE4 the

restraint eased I n order to allow the second transfer cont al ner

di schargin eve 160, to depl.o |cted |

t ransf er c’g‘Hﬁ'ﬁﬁr?e’?ngcﬂaglétﬁa‘?Sé‘? yi?%’é\?ﬁ'pk’é’ﬁfln V§§S€h€ ‘tG alﬁéoS ring
116 to the second groove 115 of the nultiple o-ring canister 110, thus
cover iSng t the caliigertraseyibipis smployed inja vessst chargigBmoden St ep 12 depicted in FIG
29, the 15 discharging sleeve filmstub 168 is renoved fromthe top of the

cani ster 110 ang afirdCepsbolidnb6f £ivessd distliaRBnSmo8es) 6 e hagciautingtheuedt® 3f #f t he
transfer container discharging sleeve 160. Step 13, depicted in FIG 30,

conpri ses v ng
RRIRG (i e S SRR M g S e A S SHE

{ransfer COMebSupRifR oifs M .aqtrstqhamﬁﬂoﬁm%?g,as:%prr?ata@%4t e ALEAS, O

heat seali ng, renpving t secon transfer container.

In Step 16 depicted in lt| Ieo a 110 is.

di sconnect B§F $P8mgt%t%°v\9éég@?%ﬁ%‘t‘ﬁﬁﬁ@"f’tga &gdpf“gq&’f éﬁa OFtPE @RiSIL or
connect sl eeve 111 extends. gp 17, depi ﬁ?ed in FIG 34, 8“ nprises the
st epstOof hawemlyAPG idpstalied gn thedischarge fangs of thg Professiog Raupragnt 2An meti@avyFh 7473
PCTJUS00103311 connect sleeve 11 | and canister 110. As depicted in FIG
34, the topsmifrogends inteduceskia fill ghermpty transfenesmtainer. ditergby@revading it aithsbansand

sl eeve 111, and the bottom of the heat seal establishes the top of the
cani st er cfmﬂmmgﬁtlsaai\fmnfihﬂemimgttulﬂxe]r&s’sralmﬂiow]ﬁchlslq:pbnpitof t he vessel
chargi ng fl ange adapter 135. This process can be repeated for as nany
cani sters as arghd dghirpeehlve@naitdictessthg\¢qiifMbnt isopbitdpalBodptoduoiio dowit Of
t he vessel charging node of operation, the nmultiple o-ring canister is

connect ed {3 vlafiGertEiaiRtr. DRGSR ﬂte%np?aﬂ b&k 1@2&6&&&99@ i bladddliht6 d

transfer contar ner 1s secured to the top oggthe mul tiple o-ring Canister.
Thi f

cani stor o SniRsetHEEuRog i 3 i bAMER, TSICASCo T nEPRREEHERB R of e
second enbodi ne the v the. fi.rst es.of 10
mani pul at i \9‘8‘!1 'é“t‘gﬁ’é %f °ft¥a£a§%‘ﬁ88t° Pﬁégt}lré]ﬁ wrértg%‘ﬁ °816tﬁ??81(?b°1§l %ﬁ?f ﬁiﬁrsf {r?rgfc[r he
vessel charging flange adapter, 135 (FIG 61 h ni ster connect sleeve
filmstub fgemgaé 4Bistdlerrbetonvheet ter(ﬁleéat?fiﬁ‘rf’é%"t”&?ﬁ eﬁrﬂt‘?c‘ttnéf # PREFEREHERYF e nt
of the char ing node and as depicted in FIG 34), is bagged out and tied
of f. Then, filmetubas? sempingomihe bettos efdhecanister ¢ Yhkseping ghe nrecesyrauiament ssaled
orring from the environment.

20 A second transfer container is placed over the charging sleeve film stub 149 of the first
transfer container and is secured in a second o-ring groove of the canister 110. The charging

sleeve film stub 149 of the first container is removed from the multiple o-ring canister 110, and
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canister 110 is connected to the vessel charging flange adapter 135 (as
descri bed above in 15 conjunction with the first enbodi nent of the charging
node and as depicted in FIG 20A). The filled transfer container 140 and

its restrai re then positioned over the already seg iple
| Soshatsf) PRl Gl

o-ring cani The lower restraint 162 is released 1n or o al

the transf @reofifaiedin@e bﬁ% -SR BREW 139. TheBaLout 8eeve0 40 MRl schRE 0P RBE FiLDRG:, abov e
in conjunction with the first enbodi ment of the charging node and as

depi cted i g, gsn*gvedl%emdh@e prmgs&m%ﬂed ?og ufg%@&d%a%ﬂta,%schar gi ng sleeve

160 is secure means an o-ring 116 to first groove 1 I 5 of the
mul tiple o-ringncanister. cr e conjunction MA h t he
first enmbodi man?ﬁls {Progess iste a%gatéﬁmﬂ §ﬁe ehif con%@t\él %ﬂ[ @8 RIYeRg cqgyme VO
001 47473 PCTI USO0/ 03311 The series of, manj ulatlve steps enployed in thls
second enbd@PsREssh attehing the pext Tagster Gontaipet 4o the gext grooys in e MEPIs QNG caystethat i n
the first enbodi nment of the vessel charging node once the transfer

cont aiher dhiseresyiltrgrested &ras masy Foeves$e tereaie ebthe Banisier withsubever eipaging
canister. That is, the steps depicted in FIGS. 22 through 34 are perforned
as descri bedomtiyninateil secEow of thel cemisteyior wirtsfer cordaifiérr st enbodi nent of the vessel
chargi ng node. Fromthe foregoing description, it is evident that

t hr oughout the aApred daniseet il Dis usétefoe edch dateh of plodidiethé fifss tardidrdsireived By each
node of operation (i.e., vessel discharging node and vessel chargi ng node)

has been d@gednnbticlg iHelkaniECIQ0 GropithodibdRRIBE NRtfge adhr 3M AL cafist@RBARE] eveoul d
alternatively be enployed. 10 Thus, the invention conprises: i) the use of

a mul tipl e or {hRY iEARERIISH tﬁewus@}L % ddfp g«ﬁst SRR he OdnitHSs %Sdleeﬁarge

i ndi vidual transfer containers w thout” brea of contal nnent, neve

eXpos i(p 9 aﬂ%n%@aﬁ%i&e@g%(ﬁ dl‘h%léﬁrllﬁgr%o%&] dgapY ﬂef ﬁ&%n&(g@gd I reqleg,fcu e{nIOﬁd

processes ar ge ange a rrent

o-ring canister; iii ens cani ster ircu Cross ction
Chat a1 | ond ser joan Seved h@?%r%%%#ﬁ% e izl tBoist Tone 15
cani ster and product to flow through the inside to fill each trvisfer

cont ai ner ; thu§yeajing te process SNy fra@rtb%eqvm@a@ﬁ Theygplaeamenpeanistasd 0 hoga 5
renovabl e cani ster system and vi) heat sealing for closure of the transfer
cont ai ner . camstergomsetisteavd 11d #ind isiattached toa secopd o-ring @roowe 1drin thedlisshargoflaige
closure is enployed instead of heat sealing. Referring to FIG 36, a

cont i nuous addpee V20. CHiid encapgalatasthe fitst yanREO camag sleenet fih stub PG atlewingdaneal Wi t h
a second preferred enbodi nent of the present invention is shown. The

cont i PSIOUS ofthe EuR stGR T 17 frdhg the dBctRRER! lan@HdaRe N0 UEQARh A chastér dostgRt stekbc bag-
fabricated froman FDA approved material such as pol ypropylene, a fabric

shroud 211 gya0dve EBYL e RhiiferdohieBslele baglhg sfeddd 119 n§l|anPééQ1e3$ilwﬁgﬁ€d eRS a

sl eeve-li ke series 220 of individual transfer contai ners 221 as

and removed. This process is repeated for all batches in a campaign.
The sequence of manipulative steps associated with the first embodiment of the vessel
discharging mode of operation is further illustrated in FIGS. 6-17. In Step 1 depicted in FIG. 6,

20 the multiple o-ring canister 110 with canister connect sleeve 111 and the empty transfer container
140 and its restraint 150 are positioned under a vessel discharge flange 120. In Step 2 depicted
in FIG. 7, the transfer container charging sleeve 141 is secured by means of an o-ring 116 to the

first groove 115 of the multiple o-ring canister 110. In Step 3 depicted in FIG. 8, the container
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. WD 00147473 PCTI USO0/ 03311 depicted in FIG 35, which is fabricated joined
top to bottom The sleeve-like series 220 of transfer containers is
conpressed and packed around the circunference of the cartridge 210 as

depi ct ed i nwolo®4743¥ A. The bottom of the first transfer comtaivsewo32l is
heat seal ed duri ng_fabri cation. Each transfer container 221 conprises a
sanpl e s| eesEintd50 jsusnendsd ftoarthe battomphtheavepsst Bithygnmeara forsusngadiag suchas o
bag- out sl eeve 223 for bag-out operations. Each cartridge connect sleeve
230 conpr i ewaipt fbdue vteaps 3%1 whichcengegechipake suspended dtoms the avessenapd sheecanider whi ch
has been renoved during the discharge operation, and a cartridge connect

sl eeve bagcdndéct Ske@eMvia 1 23dnndctdd to 813 veselrdischge ffinge adapiér 1300 UsStep @ egicted
cartridge assenbly 200 enployed in a vessel discharging node. In a vessel

di schar gi ng, gRC8 d OisTELARE-Uectd fi] B 1A hIRISLE 0 SR AMDELRaihent of
conprises a seri’es of mani pufa I've steps. First, a cartridge connect sl eeve
230 is attached to the. discharge, fl ange adapter_ 240 of the processjng

cqui prent . BuHaE e st En b bR H AL BT R OUERECR ey a o
adapter 240. Prior to the filling operation, a first transfer container 221
is pulled thealsevsutl2gmd tpreciude the bigjldup ofpradust il the elgevien ImStep Stdepicied irPBIG. such
as a drum a fiber drum or a fabric restraint. An inert gas such as

ni trogen i $0,ithd danidiec@mnécDdslbdvie 1111 EnppesRiss the anspe o-ting camiitad NOris2ddnectelier eby
providing it with shape and facilitating its uniformindexing to the

restraint ¢gofle YeG Qisﬁhﬁg@gﬁg ;'?,M&aﬁteﬂl‘?(). di ﬁ@ﬁ%ggsu\éﬂ Ly Ritd Bert 8 ﬂ}eﬂ hRRSddng

equi pnent Is then opene g product to flowinto the tirst transfer

cont ai ner ' r t J . . n L ai.ner .221, the
anpl i ng. sl Ao tbits BAME pobiialithd if Vi YR ahE s i-A P nire
allowyhg it ta filh W I h tglrs%duct as depicted in FIG 20 39. The sl eeve 222
i s thth hedexpaiodfe EURY i th a heat seal machine 300 as depicted in FIG
40 and cut off as depicted in FIG 41, to separate the product sanple

wi t hout cont ami lditépordepisteddn FiGh &1, pradyet flop:froat the vesseltldl intatho ransfes cantdinesd,
the top of the first transfer container charging sleeve 224 is heat seal ed

cl osed as d&piseitatishbd, Ind@SStept? dépivieddBFI@NY, whith i96tionsl, te plodh@ dandle sled)®
001 47?473 PCT/ US00/ 03311 in FIG 44, in the mddle of the heat seal. The top

Do 2ok 4TS O R ) 8 AL BOFRRICERY S
e oo T A B Bk S e B B BT ST

transfer containers until the process equipnent is S enptied of product.
Thr oubfhout 1#hef the pampleslesvedd2s. the particul ates are contai ned, even when
changi ng transfer containers. A spent cartridge 210 is disconnected from

t he di scharge f Daseghe mahafst eomtapntd140ds beenfilled] Skep Sudspingedan BHg-14 omprisss theur e
anal ogous to that enployed with the nultiple o-ring canister assenbly. That

i's, the carfeps iiiscentiuing titShaCiegt, AddoRatiseding) cuting! O réthangethd dilled finsé40,

container. As depicted in FIG. 14, the bottom of the heat seal 146 closes the top of the transfer
container, and the top of the heat seal establishes the bottom of the charging sleeve film stub 149
20 on the bottom of the canister 110. In Step 10, the sequence of Steps 1-9 is then repeatcd. As
described above, the second transfer container is placed over the film stub of the first transfer
container and is secured in a second o-ring groove of the canister. This process is repeated until

the entire contents of the processing equipment is dispensed, attaching the next transfer container
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10 and the cartridge connect sleeve 230 extends. Then, the cartridge
connect sleeve 230 is heat sealed or wirc tied and cut. The bottom of the
heat seal 233 cl oses the top of the cartridge connect sleeve 230, and the
top of the | establishes the bottom of the cartnP?lem t sleeve
filmstub 2 /é?ﬁ?on the bottom of the vessel discharge ng@ma iaipt er

240, thus gAgd hdxBglob® iR THRGAMENISEHhE bmiter§ TRIPEREss B NepE@iBNAs madySrooves
repl acenent cartrl dge 210 has a cartridge 15 connect sleeve 230 that is

then attac LOrd dEndiathar ge flange adapter 240. This encapsul ates the
first cartfkhe‘g%e {:onnect s%geve filmstub 234, allow ng renoval of the film

stub 234 fromt di n 240 t hr cartr e _connect
Sl seve bag- out WA BEAT AR I pRAILT o n eI B s e BPmtle 52
is heat sealed or wire tied, cut, and renoved. This process is repeated for
al | bat chegessel dischagpangn adaptpr 130. avtem b idepieted ByIGd i Trsamprigps gheotterd of heaf| GS.
45A and 46, a sleeve configuration can be enployed in which the continuous
sl eeves conpealifgg sutting and Rmovihg thezasiftarconeot éenet 51 jndicasistet D). tAx depictediin i N an
alternating 90 orientation. FIG 45B is a detail view of a nethod of tying

of f a trangfn7RObHoRESf thedrat seal 1) 0&lbsts the SopRETH: bRl férQ3aredt sTdefe SROMANES Of

mani pul ati ve steps associated with a vessel di schar gi ng node of operatl on

is further c! lfH%th@ﬁtsgéil e§tzﬂ>h§ﬂe?§m bl égéftg% Fanfite? Bshndc @tagve%ilﬂl bcltlggegf&tﬁé G

47A, the car ge connect sl eeve a cartrl ge asse

attached t har e ad R4 478 ) The
vessel umf“théﬁsss 95schi Bl Rt PG 1261, s oo A be fapeod 7 3 ara <

sl eeve 231 and the vacu‘a{n pl ate sI e ve 231 [ orted by neans of a
vacuum pl af@irsasare Lgpisestto agqompppdate e‘t°ﬁte§tsé’ ages picted in FIG 48A the

cartridge connect sleeve 230 conpresses and the cartridge 210 is attached
to t hE di schar gln ¥seeand emherdimentof the gess¢l dispkargiegmede of opergiianpthe mndtirilee-tog i n
FIG 48A, the first transfer container 221 is pulled down out of the
cartridge egddistand cphurced td theivessal dischampe diadge aduptetbefore2the corthifter B8Rintds a
view of the cartridge assenbly before the next transfer contai ner has been
pul | ed dowgyd Enérﬁl@&l Hb@ (Reoktbin @ the vEds&PandBfork Shedirsi@inipty tranksRYedttaifdd id f2ehrwd dual
transfer container. Step 5, depicted in FIG 49A, conprises establishing

flow from {hge K&ﬁﬁ%f thOmbttible olrit cgﬂﬁt&t Tiﬂs%%ﬁ@ém&ﬂ%@ﬂt r’(ﬁérei%?el facTHtRES g

depicted in FI G 49B, conprises pulling d a portion of a 15 secon

transfer or &8 ?Qse ﬁi%?x off{h?r&ﬁlﬁ c%ﬂu!ietc{ él%@@toztﬁ9§ezs58'dts99{§ge ﬁ)z%ﬁﬁk Xég%%r.a”d

t api ng, he c eeve bet we of the

first f he bat Lo of he tansf t
in s r?”ZeS{cfnef}uaa#”cﬁtdé‘n”l R“ee'ttﬁ’ o FgRE ey BETG G L oBeDRh T hat

has been tied and taped or heat sealed is cut and the first transfer
cont ai ner Hwainuative étgt%lamomaﬁ%thﬁe@mtie&ommt jlepvesd bltogheyegssed diseharge flange 508,

the final transfer container 221 on a cartridge 210 is
adapter 130 (FIG. 60). The canister connect sleeve film stub 113, which serves to ensure the

containment of particulate on the discharge flange, is bagged out and tied off to both secure the
film stub 113 in the sleeve 112, and to preclude the buildup of product in the sleeve (as described
20 above in conjunction with the first embodiment of the discharging mode and as depicted in FIG.
9). Then, the canister connect sleeve 111 compresses as the multiple o-ring canister 110 is
connected to the vessel discharge flange adapter 130 (as described above in conjunction with the

first embodiment of the discharging mode and as depicted in FIG. 10).
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filled, and the charging sleeve 224 portion is tied and taped or heat
sealed. In Step 9 depicted in FIG 51 A the portion of the charging sl eeve
224 that has been tied and taped or heat sealed is cut and the final
transfer cowbaopgmays on a cartridge and its restraint are reoDvssho3iAd WO
00/ 47A73 PCTI USO0/ 03311 In Step 10 depicted in FIG 51 B, the spent
cartridge 210 iBheckmpiy ltransférraontainhe 14{) anshity rgatraintald cirexthap pesitionrd upider the
vessel and the cartridge coi nect sleeve 230 extends. The vacuum plate 122

i s reinser ileddy seoated maltipleandtingooanister tige TR4E Container eentraimtl 1 $0yis sadpanyded fivagtheut
procedure. Thus, the invention conprises: i) multiple transfer containers
fabri cat edpitdnfofIheaRy¥R! 1d1kamdihcrmbfentiatsneBlibiging Syeveqd Disigciirb®by MBaRfof ONe

transfer container to the bottomof the next; ii) a cartridge wth a
circular C&Pé-ﬁngﬁé {oQ8e FifRPLrodvd n\sf%fmaenmﬁ?Q 8l cRRNEA] 10qhSdds it aBRUYTh €d on
the outside of The cartridge and product to flow through the inside to fil

cach 15 a1 huGAPLIT e kool oSO AL BRI ERE S po
oL LTRSS i 8, 50280 L S SCARS o

integral sanpling port in each transfer container. In an optional

embodi nent Proxidingiewith shape andfagilifaging jtyunifosm;indexing 1o, e gestraisg of heat
sealing. In another optional enbodi nent, adjacent transfer containers are
oriented in an aTlheserigs bﬁ‘igalgmllﬂmfsmgﬁlplapiom{ ineif geqond gmbodime@A thoves®l and
53A-D, a heat seal nmachine 300 of the present invention 15 is shown. FIGS.
52A, B, C, diddcrdhgmopk isSelly} afatogsuste thdt irothe fizst dmbodinght ofthélesssel ritkcharging i ews
of the heat seal machine 300 with the heat seal flexarm 340 in a stowed

posi tiEN. #pddénte tHedAndRereontaihéreharkiah kleSicties beef Yoeuel toxhdRakipkeingtagisiene 300
which illustrate the vertical and horizontal range of notion possible with

the heat s ?‘ﬁ%t 1%,'3 {gﬁ Iasqué?s %glc{cﬂ ift FIER! P SloRAS 1T W perDTmEfRY g%ﬁﬁb&f' abdv® in °2A

t he heat sea conprises five Taln conponents: e 20 contro

encl osure cahinet 310:. t . C .the tower 330; the flexarm
340; and t ﬁ%nﬁﬁrécgl?n gitgl’thehfg%& H%?Bmegﬂ&gﬁlf Ye?%idfgég‘ro%ﬁﬁ%ﬂ e,' the main control
encl osure 310 hoyses. bot .he power and tenperature .controls, and the |ogic
T rcuits to pert OR mrrHeDabmEf S cter e Bane. S ASHEEick RieAPRGTS P2 V)
00/ 47473 PCT/ USQ0/ 03311 a resistive heating elenent. It also houses two
purge and pries &f ranskiricopfaigss intpa vewel Kipths methodnf charging thyy vessgh gompesgaat t he
i ngress of, flamuabl e gases and conbusti bl e dusts, when power is applied to
t he sifst emseriesef thanipdatiye steps. luachyging mede, pace thmuliple erringsarister k1Aés insalled
control enclosure 310, and is a

on the charging flange adapter 135 of the processing equipment, the first transfer container 140

is attached to the first, or in this orientation, top, o-ring groove 115 of the canister 110 as
depicted in FIG. 19. A tie cord 161 is released on the discharging sleeve 160 of the transfer
container allowing product to flow into the processing equipment. When the contents of the
20 transfer container are completely dispensed, the restraint portion 150 of the transfer container
is removed. The transfer container is then collapsed and folded into a small package. The first
transfer container is placed into a bag-out sleeve located in the discharge neck of the second

transfer container. It is then heat sealed or wire tied, cut, and removed. The procedure is
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5 type "X" systemfor Cass 1, Division 1, Goups C and D and dass II, .
Division 1, Goup Gmaterials. It is an automatic systemw || purge any
hazardous materials which nay have invaded the encl osure, and then
pressurize the epnclosure so as to prevent further ingress

material s. We“ogé"g_%nd purge and pressurization systemis ng’ugﬂgegﬁéat

seal i ng hePe‘Beé’tccﬁthil {ne pldceAME egﬁ}a%gnt@i Shpetdly BRarged. THE ér@ée)iuxfe%vc@'aﬂﬁsal ,
Division 1, Goups C and D an ass |1, Division 1, oup G materials. The
second pur i i i I; matically purge
and press u%}%ﬁﬁa@&ﬁ%ﬁﬁ%&ﬁ%ﬁ%ﬂgﬁ?fﬁ )éorﬂéaglggé d P%lg %ﬁ%&ﬁg ]aa% stpg) g‘%alo ng head

structure. This,system prevents r, from bei appl i.ed.ot. heat from being
generated unti |A1nﬁ‘g ol il%ﬁc‘gﬁae%ﬁg’gtglﬂu?{pﬁc"ﬂ&' a@? iﬁBSggm’f‘FgVés ‘iﬂ%cé’ﬁnec?ﬁ?ﬂﬂpé’l ed.
15 Pneumatic and el ectrical mating between the_heat. sealing head 350 and

t he cont r othesharging Sangs adaptes 13% smayed gndhtbe news pagister idinfiedice s Brpsingp bagaut 35U
conpri ses several hinged bars that clanp together nmanually by the operator.
The clSsur proceduseassiestribedifon the dinghdresprpeess. at ched by the main control

encl osure systemto prevent accidental premature opening and exposure of

t he heating el eMideqicnct bEmatipulaive diepgasbaizeddeitistha fir spbedimentad thehesdebat
seal i ng head 350 contains two tenperature sensors, one on each side of the

materi al behadgingMatest opéARRnas MFthe AistrRbEinFIES. TYLBA! BOSER 1 HERcOEAFIGalAL Ng
head 3 50 to allow the operator to operate cl anpi ng mechani snms on the head

350 and t hyg fAfiifo g a1 5ERlth Shisted connMPs18Ve4 11 4t REA(14dSPR B3R hthiner

process. The invention also conprises control lights to indicate the status

of the seal i n process to rn of syste aul t s, or obl.ens. The .
Cnvent on prORATESERE Podee ptRidhel by W38T chbie NeRe B P Rer ki
systemw th ur geab] e ¢l osure. forned he cqnponents. of the heat
seal i Hy hedf? depisie A%Eifyil is7plgpses Hb%rfi?fémﬁ’éh@wVaw?f%rgcen%eadlﬁfégﬁggt& slrgve
heating element is not usually permtted in classified (hazardous)

| ocati ons B6A te doplexukndStapr2 depistediin FIE 10Avbe trausfer spatpirerslischanging|siecemifOtinie

hi gh tenperatures that are required to performthe sealing. The wiring can
be accomoegired byhmeaeyeffan dbealisao thecfirstgroove 118 afitha smetgié y-ring cpnistger 0and
pressurized prior to each heat seal cycle, thereby renoving any dangerous

cont am nangfGafyl Rr LUAMI WiRE bftihk RAhsten&nBifiRer di’lsghalrgn@qséwé, b okig, 4H3che
sealing head 350 is sufficiently insulated fromthe surroundi ng at nosphere

SO as to preyent any expos urface fro el ubjected to an increase in
t enper at ur @“X‘FPQ'E P ﬁg%é’ﬁvgtﬁroﬁgnﬁafpa{’ ?ﬁplftﬁfi} l"tr%lg}g Iz{)]%’aﬁ?’e 3%’%?&?8?‘29 glfﬁvé n@)} dtem
conprise a uni ciue tenperature nonitoring systemnot only to ensure proper
seal i by, bgenngstedtorthe Xease] ghargingHange adapier biynand seupsdavith pire BoIFIG.REBYedn i ng
head encl osure have cooled to below the autoignition 15 tenperature of any
sol vent s t IStep 4rdepicted in FIGt 2IA, dhregnultighe o-wing bandster d b0 isiegnieried tosthe Yeasel beeging

conpl eted, the heat sealing head 350 can be safely opened to renove the
seal ed tr amgh@radséit135,364 the canister connect sleeve 111 collapses and compresses. FIG. 21B is

a detail view of the multiple o-ring canister connected to the vessel charging flange adapter. The
canister connect sleeve film stub 113 is then bagged out and tied off.

20 In Step 5 depicted in FIG. 22A, an expanding clamp 170 (FIG. 22B) on the top of the
canister 110 is actuated so as to prevent the accumulation of particulates on the top face of the
canister. In Step 6 depicted in FIG. 23, the S-fold 166 in the discharge sleeve 160 of the transfer

container is untied, and in Step 7 depicted in FIG. 24, flow from the filled transfer container 140
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. material. The dual tenperature sensing conprises a systemthat controls the
heater clenment tenperature and nonitors the material tenperature. The

mat erial tenperature sensor term nates 20 the heat cycle at a particul ar

t enper at ur gyo diMefzechni que of the present invention diffepsrestoaizanti ally
from conventional technology in which a dwell timer is used to set a

parti cul arto thervesseloh21ibaing changedtivgstablishedr Bhamate of fidw frommthedransfer, coatainghi4th t he
heat seal cycle will end. The conventional process relies on a

pr e- det er ris e@firotled tHroughrtke applitdtiog of tensibe &t the réseaipecad 16 Larotuidithe AtchariD

00/ 47473 PCT/ CTS00/ 03311 is to be found by experinmentation. This tine or

heat er t engevel el &pictediR®1G.fiaxed e Ui @EndfécomainaU40 ook 8GpGEsH, SEPS,
present process is capable of detecting the tenperature of the bottom side

of the materj al, . jct : i tAnt t rg~of the
heat er si a‘gﬂﬁﬁg n?ﬁfetg)'?st %ﬂ%gg{}gﬁég%f) f@%é%%g%a@%dlg 0'0? ?etp h%ﬁgé{tgér %ﬁaPﬁ,G' and
realizing that the tenperature gradient through the material cross-section
i s |iRear 26 sompiisesthe sepsaf Bept faaline, cyflingrandiemaVing thesmply gansdsr contaiggy W. i s
within a known tenperature range. The present systemw ||l always allow the
mat eri al tAs depitdd it FIG 26cthebotiom ofdhe heat sealgstablishesthe koprof sheodischaigmgtsiesre i s. A
setpoint for each of the top and bottomtenperature sensors ensures that

t he heat erfilwi shib 168t lefe ¥% the tbptdf thesarstert1il 0 gnd therich obthe héxe sch0167adl@es thé béttont 0p,
and that the end of the process will be signaled when the setpoint is

reached onyfithCerRiRy trafsfer tofate and bottom tenperature sensors also aid in
signaling when the material is cool enough to open the jaws of the heat

seal [ng.head 350 1690601 1398 27, L LB AL VSRR ool BIRUALHE , MBI 256

system i nheren annot account” for variations in nateri ckness,
machi ne tenperature, or i hg .heat er 15 Advapt ageousl however

v 1Y conth veie tsa e Seohisos Joh§ira on IR ohditon et PR WPt Rk ne
setup is elimnated through use of the present invention. In_a second
enbodi ment loger esieini 462 isseleasedin ordente allpwdherpggond transfor spntainey disdiargimeieekbuses
a single purge and pressurization systemto renove the presence of, and
prevent t hts0itodepas and in Sidparindaitted pdd6s28 fiet taosfrushiableedidelatging siévan 1D wWer
is applied to the system 20 In the second enbodi nent of the heat seal

machi ne, tRAeRiéORy ABshsRF &S84k 186 totfe 5etsAEEHobve 1810 iHRanilBak 0SAR cahigRf
encl osure and the 'main control enclosure 310, and is a type "X' systemfor

d | Diwisi . | > c .
macori ai s. |k TS ferily e Bt P B B3RS ot 12 Belled in KRR R,
pur ge1 Sany (ri]igc %rggn%us ee\r/rgjl 1len5 sl‘»t\?llw ?68“’%' rgxgo%%%m?nat\{lg tolpno\%t deec%nfst@re 1 F(p gnldop?e{égc? 1Sn’ the

discharging sleeve bag-out sleeve 169 of the transfer container discharging sleeve 160. Step 13,
depicted in FIG. 30, comprises heat sealing, cutting, and removing the bagged-out discharging
sleeve film stub 168. Step 14 comprises repeating Steps 5-8 for the second transfer container.
Step 15, depicted in FIG. 32, comprises the steps of heat sealing, cutting, and removing the

20 second empty transfer container.
In Step 16 depicted in FIG. 33, the multiple o-ring canister 110 is disconnected from the
vessel charging flange adapter 135 and the canister connect sleeve 111 extends. Step 17,

depicted in FIG. 34, comprises the steps of heat sealing, cutting, and removing the canister
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and then pressurize the enclosures so as to prevent further ingress of
those materials. The second enbodi nent of the heat seal nmachine therefore
al so provides for the utilization of the purge and pressurization system
wth a purg barshcl osure formed by the S conponents of peguSRAsseal i Ng
head 350. As descri bed above in conjunction with the first enbodi nent of
t he heat Se@dnestRBveld.] afdgnisten 91 (0 A depicted eMFIGIIBD, the kdpafehetlRatsesl@tdsss thy €
heating el enent is not usually permtted in classified (hazardous)

| ocations Rgdh bEAALBRIEP EorBA sibvei1M0, ahURID6REM oF R HEatRed eRbbIAhds B RpldRe
hi gh tenperatures that are required to performthe sealing. The wring can

be accommodat I i t I ver,
10 bec auseg?ﬁgggh%o&%%h%%g g@lqhea ?é@éﬁ%&ﬂf}g@%g& Jcangﬁé%ggﬂ%g h&fbgtef lI!:%?t{wi S
purged and.pressuri zeﬁ 9 sﬁesdt{oxo PLgvent. an ia_rré ée%% gfchdan%evr Oulf
cont anmi nanti&'s PRSGE caf ReopaRicHipr 2 mafy GRpiptEis &s arcyediigd fq chatge @ Vesseh oy ¢ hat i s
capabl e of operating safely in a_hazardous environnment, and ii)_ a heat seal
duratidn (confi Hnasecend embadimagnt pfithe vepsgl charging mads of epprasipn: the mydtiplee-ring
tenperature sensors on the material. 15 Referring to FIG 54, a rodding
appar at us 4afisterfis dongecpd dstha vessal viemgingflangs adapenbefort tte firs ditledigarafepemétines 400
conprises a closure plate 410 installed in the top charging port 411 of a
pi ece of phHRERE thaaapbfiemultipli ccting dahisteh eTHis ebsdtmert, thédefosd, Fallitass the
depicted as a rotary vacuumdryer. A post 412 having a neans for attaching
a first seghdeQRcitne@ion e eheRanite @nfdPslesvd ¢d1thd SeBell AR TnRPAdapie) 413,
penetrates the closure plate 410 and connects inside the 20 equi pnent to a
top portion of L.$ :att to
£ sBR8 Tobafef of U8 géts&gﬁcgagglgg@we W e ild 8a8 be

t he underside of the closure pla I nsi de surface of the
equi ppent as depicted in FIG . The bl ade seml 20 comrises,a bl ade
231 T, BORiRSR SRR 1 b Biechiien oty SREHN Yo Mo R
engagi ng the post_ 4 bel.l ows, assenbly 450 totally encapsulates the rod
SaTbly 408t b rEbe Tne Risht FrBEc AR I THCls CoRHbChResE 8. of
the equi pment as depicted in FIG 57. Afirst section of a nodding pole
440, to whicenjuadtientwiththe fiss embediment-pd threcharging-mede andsasrdspisted an FIG.ai4).ae hed
to the post 412. A neans for securing 430 the bell ows assenbly 450 and the
5 bl ade asbegdst put4ddtiecofd Bteoythecapister ¢canoert sleeve H 1 heompressés-as thowaultiplé amipg i s
operated fromthe exterior of the equipnent. Thus, the bl ade assenbly 420
can be deplcapyister i 10 B commotedtielthe veosel ahargidg Mangecsdapend®s (ds alesoribod aboye in
securing 430 is released, the blade assenbly 420, post 412, and noddi ng
pol e 440 CaBnjafdion Wil tREEGERboiRAt btRe EHALIROE: 29 a6 aRJiQLER FIG, 104G 55.
The attachnent of subsequent noddi ng pole sections to the top of a

previously atta 1 | rEotiARp $4 ki . |y
450 as depi ct edqvlnﬁﬂlllzel?l -ét%}‘ébog%_g%l%@a#% I ta';EI Zﬁs % yﬁ%%ogﬁddél“ﬁgﬁlf %g&g ade

assenbly 420l 0t Ayt (STHLARERE 10" 1ok Wike MR A50 MILATRIET, LGy oo

of the equi _ a angl e vidéo canera _ e activity
nsi de the aul TEN ol BLRRGNe Bebie BT RUSRY (& R3St SRS SorftB 0l aRucted

first embodiment of the charging mode and as depicted in FIGS. 18A and D). The transfer

20 container discharging sleeve 160 is secured by means of an o-ring 116 to the first groove 115 of
the multiple o-ring canister 110 (as described above in conjunction with the first embodiment of

the charging mode and as depicted in FIG. 19).
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.in FLG 58. FIGS. 59A-C are views of a vessel port assenbly 481 which
facilitates the insertion 15 of a fiber optic light source and a borescope
vi deo canera. An operator noves the nodding pole 440 up and down in

conbi nat i onwoiob/aen of f vertical axis notion to scrape thectosiomssisurface
of the equi pnent, thereby pushing the particulate materi al down through the
di scharge port. Tieeseries ofvnanipulative digps ¢rapleypdi ip dinsccord embédimertchltye vassel
operat or using an external video nonitor 490 that is connected to the video
caner a 470ckaegingmede isfullyl4aaldgBus toliean irt the fiest embediment cfnliesvessel thegin® mode

equi pnment have been di spensed, the nodding pole 440 is retracted fromthe

equi pment , ofdaehdtRAeleNEbnReR dﬁa{h}g'iﬁ)%lﬁec% Bad RER YR Ured d he mﬂ:\'ﬁ)& a9mgasasb! y
420 is secured to the top of the closure plate 410. 32 00I§7473

PCT/ USUQ 0 i T I I r t n t.s of
t he sane rrglt%;et:1 |s’a gv?nie?ﬁ%?gtregrlrgva §'o??tﬁﬁge]fggl %@E‘?e&g@?&e‘i gésjgésgngﬁ Lbf’h'g i

cl osure plate 419n i ﬁ”h% 1rs\>/tecgnbg‘ ld egtlo nev%ssl% lveen diogsi mlar |ots of

parti c5ul at SBVIOFHE BET FSws™> a8 SenD] y 'S reﬁf%cge’a aar | ng the cl eaning
operation. 5 Thys, hhf; i n.vegtion.co. ri ses: ién_a Fla e assenbl aﬁta%hed to
the closure pl at@mdPeioprening cesgrpsien, ihis eyidensitiy throyghos fue specliicaipl, wherg thg g o o
an externally positioned video canera, |i 8ht .source, and video nonitor to
moni t or t hese thefirstgmbedimgrs of paeh snde phanstabon (isevesse disshaiging madapad vasesht -

and iii) use of an integral closure plate, video nonitoring system and
roddi ng syshasging motle)dias beeat desqribddlithaserondembodimenteftaphmade of dp@ratior couwldnsf er
containers of the present invention, which were devel oped to neet the

stringent shandiatlgbeemployed:d for use in Europe, are fabricated froma
flexible material that conprises an olefinic base resin filmwhich is

el ect 1"(PSt atic drmal filihveRtion SingtREES ) the uScUTR hlEple! Cridl GRlsRE thdd ARRHY fh ON

the olefinic base resin, 1n a l'esser proportion an antistatic agent, and in

a |l east proportion filler. with resin. 15 The film possesses a, thickness
Fangi g 1 r Soorneg o neess 5 il b Ayt el BRI RRy R

D 257-79) of less than, 1 10! ". ah per square; and a charge dec as
et ot i ned SHRPBR PR Ao dsPa By Commep Al haied Ho&setdie Gt | m
satisfies a discharge incendivity test which determ nes whether the

mat eri al | Hangseadgpte for Afachmentefed muliple eTipg caniderh fili adippeaging srutercwita

el ectrical discharge fromits surface 20 which could cause an ignition of

f 1 ammabl e wi¢udar cadss secTion shat sHewsthe fransfer qentdimetsyto be maunigd wslthe owside of thag
charge into an enpty bag and attenpting to ignite a m xture of ethylene and
air wish dicather gdsprbdweintd Rewhthgughi tfediaside Thllteact tras€s cangmsr; Sk intgrfdr obe
in which the gas mxture ignition energy ranges from0.096 to 0.18 mJ. The

charge on GAgplR@GPotts inCdabittrfbfdd ¥ordhiBREMS réhoviable canister system; and vi) heat sealing
for closure of the transfer container. In an optional embodiment, a tape, a wire, or a draw cord

closure is employed instead of heat sealing.
Referring to FIG. 36, a continuous sleeve cartridge assembly 200 constructed in
20 accordance with a second preferred embodiment of the present invention is shown. The
continuous sleeve cartridge assembly 200 comprises a cartridge 210 fabricated from an FDA-

approved material such as polypropylene, a fabric shroud 211, and restraining straps 212. The

fabric shroud 211 envelops a sleeve-like series 220 of individual transfer containers 221 as
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WO 00/ 47473 PCT/ US00/ 03311 foampellets into the bag or by the use of a
corona charging probe that is hung on the inside of the bag and energi zed
by up to 50,000 volts. The test is repeated 80 or nore tinmes. If the

f I ammabl e ses re ignited at any time during the testi erial
fails. ThegWQﬂ’ H e conducted in both ambient and | ow, ??%T’{I%@g?than 15%

relative hau,puﬂéé nS3G. 35 vaha; i'scfalﬁﬂﬁt’é@?cﬁnédqﬂ téb&tenacméc% @ikg%fes '250 Lpwer

hum diti es in a first enbodi nent, | m conprises an ol |n|c

base r esi nﬁg{%?% rftﬁ}xérg 1s%g g;e'sééﬁ in? ﬁ’ﬂ:ﬂed ﬂgﬁrﬁlﬁé 8rcunlf%r§r§c§ of El%%amtf%% 21§ %

conpri ses such a ene ene,

t her eof . Antlst i,ti i nlcflllersa n in qr at ed
into the bgﬁ’é“? ﬁlcfagg n’%\pﬁ{f’g ?ﬂ@%gﬁ Hﬂ‘siferr)”ﬁtﬁﬁlerpéﬁ 5:}}‘@1%?3[%814%“5 esin
is present in a range of from 95 10 to 99.5% the antistatic additives
are presenfabrigptign., %Ga@f“ﬁ?‘gﬁfl‘ﬁ 221 pomprisgn samRle slegwe 323 dneganerated for fample
present in a range of from0.1 to 1.0% In a nore preferred enbodi nent, the
fil m donpr retentiorandfanalysis, prdsa bpg-ositiglerve 323 fonbagrout epgrations i Egclqmwégewpnme
("LLDPE"), ultra |low density polyethylene ("ULDPE"), or m xtures thereof;
am ne- baseslesve 230t aprisesasiceanil 3o atcommadate b vessd’s vacuuopidie h22 whinls hdstheere of ;
and a silica-based 15 inorganic filler. The antistatic additives inpart

excel | ent  gdhithvb® detingShd@bdhii@e BpiResn| iifisa daftrilgeohMichdlbeve bagLoaitbed 3321
inproved shelf life.” The silica-based inorganic filler inparts excell ent

slip and anti bl éjzpﬁ'e&"o?ﬁ chitinub& didei §J}ﬁﬁg¢£ hds O 3%6?%%1}310%%@ Vs

preferred enbo eresinis present in-arang 5%
t he am dc antlstatlc agent is sent in a range of fromO0.1 fo O. 5% t he
ani ne anti Q’tsﬁttaf%n%@@ﬁ? g‘“s? \ﬁﬁsgggm%a{gppgdnﬁ)dgn@g "Eﬂ‘ijPSﬂIlE‘gélie ‘f%‘s%?r qopfaIngEy 20
the silica-based inorganic filler, such as di atonaceous earth, is present

i n a Hangecafpriseomsegesiofmapnipulptive Stops aFimgtcaytridge spnnsdt steevod3 this attachedto the | m
conprises an ethylenic base resin such as LLDPE or ULDPE, wherein a nost
preferred disthatgerflangeresmerr2d8 bfithe progessing edvipmmat) then dieahagrided 234 is mddnteDonl 7473
PCT/ US00/ 03311 resin such as a copol yner of ethylene and 1-octene; an

anti stati cRchdryefl&@8Rddptr D40. EPridd €d tha fllihg oparatsh, @ firdd FamferRos@iledap iist at i C
materials, wherein a nost preferred antistatic additive is a corrbl natl on of

N, N-bis (2 I %‘?rfg@ Yekekatot
(where " Cﬁ egggﬁggt}rﬁf?egol yox?gﬁlﬂ;ﬁancg?g\daand a g%?@g%%% ant| ock and

I ddi t I
I uk cal ol BEAE %%ﬁéf*?*é&ﬁ?’%%??ﬁ“ g r%@{“%%%“ﬁ%‘*&@%?g PP A bt 0

t he aI | ocene r 4%
NN b5 2- AP By Ea °56§6é’é°c"é‘§8%dﬁ i B A Bl d R iR e b ¢
0.5% the PCE(Z% -C 15 a] kyl a resent in.,a range of fromO 05 to
0.1 % andesian 25hi ISEI?I’HE%I“d %%?E%%tﬂé rﬂeerpr?%essgﬂ eptis thep gprged of
from0.1 to 0.4% 10 Wiile the resin has been disclosed as constituting in
its broade8towiaggwdpeténflow indo the fios tnsfescoptpiaes32ly it shoul d be appreci at ed
that this percentage represents the total anmount of resin present in the
film and repr eWhile shet preductiflows inththeitradifer abotainepaz ic ¢het sagpling fleeve 2@ can
cont ai ned

optionally be placed into the product stream allowing it to fill with product as depicted in FIG.

20 39. The sleeve 222 is then heat sealed closed with a heat seal machine 300 as depicted in FIG.
40 and cut off as depicted in FIG. 41, to separate the product sample without contamination.
After the first transfer container 221 is filled, the top of the first transfer container

charging sleeve 224 is heat sealed closed as depicted in FIGS. 42 and 43, and cut off as depicted
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_in the basc resin, the antistatic additives, and the inorganic fillers. The
resin may be introduced directly, or as part of a masterbatch wth each of
t he other conponents of the film 15 The netal | ocene-type pol yet hyl ene
provi des a wolmmwt eri al havi ng excel |l ent crack resi stancecuusbosiice t he
strength and durability afforded by other types of polyethylenes, such as,
for exanplieFlG14niaaregmidilgefthe h@ﬂ!\ﬁf@g ndiettgp pret of ehetheatsend thembecapasithse atiom agent
results in very low electrostatic charge dissipation tines, which is
essenti al dfa sédord pamsfee pdritainer af depived i FKY. ¢4.dvlsdhiatlge seady td brepulied osif afithe
container is filled with powder in hazardous |ocations. The film 20

mat eri al  igrdidiRr270 Bhdslhded inty\iriofer REkDWR50.t TheGalke séquf]la{c%f $typsuetheefbpbged t sel -
wi t hout the need for either chem cal prinmers or adhesives. Additionally,

the film REfhbh@heat Sealtht bddand dhd ShRaive WahsFd cBMEREN BInPRRE A0OLsS elifm@Rid 1 1Y
to view the contents of a container. Finally, the filmcan easily be
fabri cat ed rﬁﬂ?igé%ff)%fcb.con“ gurations to neet the needs of a specific

applicCati on. 0147473 PCT/ US00/ 03311 Thus, the present invention

provi des an ecqpnom cal and.reliable stem.for the contained.transfer of
Dot cutat os. - THEghay AT S BRSSP RN ME SRR CHYE NP PRty
protective suits and respirators assocjiated wth conventiopal transfer

met hods arEnsfehenBEsky v WeRtcagridge 2Ehis dipeongeciertirem theghisshares iiangs pdsmter 244 om a
cont ai nment standpoint, the invention provides for 5 inproved econonics
resul ti ng dndeemaved by n$ingiebag-queprocadnse ansloges ta thatl eatpdayed Bythphomiliplep-fing

conti nuous contai nment even when it is necessary to nount subsequent
transfer ceoniser aesmbly.t Tt isiwe Biriridpe DMNEE Gaxohed frba tiy disthar@e flapieaidhsen 240,
associated with the presence of particulate on both the tube and the vessel

port,jpand S0l e Sarkidge BHMBAMLTe 20 Gheh8l AT RN the RS ARNLARCE 18 ve 23D i %e%!i_ he

transfer container rnto a vessel in a subsequent processing step. 1
| mproved conf.gl nuRRtG %H@ rd\xﬁ%‘ﬁéh&t&n{ HEnPRS3 sQh hb4 gloQJs %f'tﬁlagca?t%geb
sealing in an environmen iC eretof ore has contal ned an unacceptabl e

I | of nbust i bl ts. Th di t facilitates.th i ned
rechant cal SBPELRER eGP Do iep ot ik ol SEPRHE Wi r IHeRSHIRIGORRE! 11 ok
to operators, and finally, the dispaosable transfer container itself
possesses #lefye filip sy a%leémﬁh%ﬂtmrpf&e ysesshdishaege flapge adapter 360 thus sralingnt

system 15 While only certain preferred enbodi nents of this invention have
been shownthamprocdsssagripbedt figm wkeengirorrmdnts Theteplopemant partridgeli219 bagt 4 eantsidgg | |
occur to those skilled in the art. Additionally, while the invention has
been Idescr ¢dmaett slreve@B0rthatik theh attaghpd foahd disrhatge flatye gdhpteridOe Thiseatapsuldest ry,
the systemis equally applicable to any industrial application which

requires t{ie figdBir@idae tornéd Bisbwerfilafstydd3t) dlawitieasmoVdl of Se filherb204 Gomdksi r ed
that it be understood that 20 it is intended herein to cover all such

ggdi ficati gRshatdsfiandlabiaptért JWoNnioligh brckRriddd donhecR BReCRAREN R slceld 333, Nygat i on.

cartridge connect sleeve bag-out sleeve 232 is heat sealed or wire tied, cut, and removed. This
process is repeated for all batches in a campaign.

20 In an optional embodiment, depicted in FIGS. 45A and 46, a sleeve configuration can be
employed in which the continuous sleeve comprises a series of transfer containers joined top to
bottom in an alternating 90° orientation. FIG. 45B is a detail view of a method of tying off a

transfer container,
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WU 00/ 47473 What is clained is: PCT/US00/03311 1 1. A nethod for the
contained transfer of particulates, said nethod conprising the 2 steps of:
3 (a) attaching a first of a plurality of enpty transfer containers to a

process congai [n 4 a particulate contained manner; 5 {B) di,scharging
t he contenté%cg)?ﬁ?ﬁie process container into the first transfer container so

6 as to providen éé?&h@@@f flahiphilativea BefCassE M PWRBRTa vebsdl Wisch&Rink HodehsF

charged first transfer container; 8 (d) renmoving the charged first transfer

cont ai ner | i : § NBNNES Gpad : i t a
d;%p@raﬁoxp(f’srfuhﬁéij #:8raTh HASU NN $tofNflas ﬁ%&@ﬁ@@%&@@&s (a)

t hrough ( I'n a particul ate contai ned manner. A

cont a1 1ed LAIS! Sionflh AL I3 SRa kol IAFCRBELT IR FFade BhER" O
et bt P EC I {5l Db R B P kg™

installing the assenbly on a _discharge flange of a process container; 7 (c)
i nt rofuci ref thevacyumplagesleqs 281, and thevagpyse plaje slesye 23 lgwmorté@) RY sleawsrof ag ( d)
opening a di scharge val ve on the process container, allowing particulate to
fl ow i nt o @cteplb® sldevssupporaisisge@B3cont ai ner so as to provi de a charged
first transfer container; 11 (e) closing the first charging sleeve so as to
provide a char ghmsge Sﬁme& inMAG. $8L thotar@idge dohndct GRaT2INLoriRAYE B8 @rNd
section; 37 WD 00/47473 PCT/US00/ 03311 13 (f) separating the charging

sl eeve firgst, .gechq ' C [ 4 . to
provi de a %ahg? Ji %igd)s afttaté@]gh %I %Sg%a@egﬁn %}agﬁ%tgli ?@ngl(?@% ‘tsegsgt' c@%t%)t‘te?e%%fﬁ%

provi de a closed, 15 charged first transie cont ai Fg% 16 ( % renovi ng the
cl osed, chiBFEadten, thedirst tigpsferconiaiggg 221 papulled dovmgut of the carlider <10 13ad plasrd

sl eeve of an enpty second transfer container over the charging 18 sl eeve
fil mist ub imfa suspenkied setstraintdHOf FHIGC 8B & meiew ofinke atrtridgdassegmbly dbefolnathginext

sl eeve of the enpty 19 second enpty transfer container to a second

attachi ng Qﬂs{%} cSHiRRA TR bR Ik ASwh ot th@Mrﬁ'E{gb.n 91 %8PA% Bldedl] ViddPof an
canister; 21 (1) renoving the charging sleeve filmstub of the first
transfer co Igd'unletr féoggnfapn%rcani ster, 22 and containing the chargi ng sl eeve
filmstub PRY Baba-nf)u si'eevVe; 23 (j) closing and renoving the bag-out

sl eeve; 24 (k) repeating steps (c) through (j) for the plurality of

att achi ng poi nt¥erhdenited ‘}BIFJJ‘i‘Qaﬂ9 ?WS%%?PIM@WM‘QFH?@ tp ﬁ‘}iéhe first
particul ate contained manner. 1 3. A nethod according to claim2, wherein
each of t heansfencartaingr 231. Stepac Hemged mi FGs 49B.i comprises-pulling dgpocvmrtion of a
multiple o-ring canister. 1 4. A nethod according to claim2, wherein steps
(e) and (fJeconiMparisfel cort@RESI i i the carth@Ri219eRllbwed By Bakid i tapingt diehehti I St
charging sleeve so as to formthe charging sleeve f rst 3 section and the

char gi ng Séeﬁﬁgﬁﬂé ShARHg A6SE DO perdd 1t tgpmﬁ@ﬁﬂsn%afb&oaagregmes b&R¥Eof 1 I St

section fro e charging sl eeve second section within t he heat seal ed

portion. 3§1c second transfer container. In Step 7 depicted in FIG. S0A, the portion of the charging sleeve
224 that has been tied and taped or heat sealed is cut and the first transfer container and its

restraint are removed.
20 In Step 8 depicted in FIG. 50B, the final transfer container 221 on a cartridge 210 is

filled, and the charging sleeve 224 portion is tied and taped or heat sealed. In Step 9 depicted in
FIG. 51A, the portion of the charging sleeve 224 that has been tied and taped or heat sealed is

cut and the final transfer container on a cartridge and its restraint are removed.
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. WD 001 47473 PCT/ US00/ 03311 1 5. A nethod for the contained transfer of
particul ates, said nethod conprising the 2 steps of: 3 (a) attaching a
first of a plurality of charged transfer containers to a process contai ner
in 4 a partweulats contai ned manner; 5 (b) discharging thecouswessis of the
charged first transfer container into the process 6 container so as to
provi de a di schabiged fi¢picted in FHRSF1By the spant cartzidge 21 is detoehwdifrogn thedisdhagehar ged
first transfer container; 8 (d) renoving the discharged first transfer

cont ai ner fjafgadapted 140\k Bl GecQRhRHB BAIHRE Bsthnect 3186230 BXtehRP THE L&qmﬁﬁﬁ&s (a)
through (d) rn a particulate contained manner. 1 6. A nethod for the

cont ai ned ansfer  aof licul ate i.d nmet had conmprising the 2 steps of:
3 (o) act AgRirst b iogl) Bl AT s R0D SREY i Brrorings o hhr ged
transfer containers 4 to. a first of a corresponding plurality of atfaching
poi nts of a carkhyt &e Byentien qompyses i) awltipletansier eqntainess fobrigated ing slegye-like
installing the assenbly on a charge flange of a process container; 7 (c)
rel eadi ng convizsnus aianver by jeihiag disder elonkitransfen qoatainketo thohettinnef the akdtoii ang
particulate to flow 8 into the process container so as to provide a

di schar geccaftridgd with apiéidar cednbeatioethat Dlopvd theatansfenepntaireerd orbetmalingedloaniy ng

sl eeve so as to provide a discharging sleeve first section 10 and a

di schar gi nghtsideaff v cﬁﬁﬁdgagn&ﬁ%&dc?@;ﬂom&o@ﬁh e Rfdakd Al eddnradifecibatiiiendiip| eeve
first section fromthe discharging sleeve second 12 section so as to

provi de a f{3CRALALIEGreYeRRR trhrskelbontditerORatid & QR rﬁfdd&@echctﬂa'ﬂ%et% sedich
provide a 13 closed, discharged first transfer container; 39 00147473
PCTNS00/ 03311 .1 f)r ving th l,0se [ r ' sfer .

cont af ner - Ot f b enEr BRI 0 HIECKatcl bEAORBR Sclonh HandebP Uil i
transfer contajper over the 16 dischargjng sleeve filmstub.of the f]rst
randPor CORmSH Ham cadh ook SEALER PRI Ro o B4 ABAGFETG LrBlve I i Fachiinghty ged
second transfer container to a second attachi nra {)oi nt di sposed bel ow t he
first 18 aqontier Jg apeptipnalembofimeptypape aia dray corm closwadnsmploved énstepd efhgali ng
sleeve filmstub of the first transfer container fromthe 20 canister, and
cont ai ni ngsealirg. dis enetheyi aptiord! eanbedifrienin adiagént jtransferh eepiainars Areconjented2in 41 )
closing and renoving the bag-out sleeve; 22 (j) repeating steps (c) through
(i) for thateplatingbotepnfduratichachi ng points and the plurality of 23 transfer
containers in a particulate contained manner. 1 7. A nethod according to

claim6, wher eiygagh ok AR Ur@kIA D, R lbRRRIRG, T0IPUR. ot iRlkaflod | N9

) i :
groove in a multip -rrng cani ster. 0 accoﬁglng to gPa|n16,

of 1811 v SEaaT MaR A beF AR EfinakcRR Skt e iRk Ry DlulofBS "

first section and the discharging sleeve second section, and 4 separating
t he di schahest sep! snashipe 3P0 mdth the beat senl dlewarm 9 8 asepuedypositiont JBGES. 334dhd

section 5 within the heat sealed portion. 1 9. A nethod for the contained
transfer oéongaist lettisidetvésys cfaihdatset! hadhioo3)r wisicnGlustiee e yertipal anfl hdizontal\D
001 47473 PCT/ US00/ 03311 3 (a) attaching a cartridge connect sleeve to a

di schar ge {ahaaaemAfRaRiosible ith tRIHR&ASS MxAMI4BIiA & depldyedpbsiiBrNt i Ng a
cartridge on the discharge flange adapter;
As depicted in FIG. 52A, the heat seal machine 300 comprises five main components: the
20 control enclosure cabinet 310; the user control box 320; the tower 330; the flexarm 340; and the
heat seal head 350.

In a first embodiment, the main control enclosure 310 houses both the power and

temperature controls, and the logic circuits to perform the basic functions of heat sealing utilizing
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6 (c) dispensing a first of a plurality of enpty transfer containers from
the cartridge and 7 placing the enpty first transfer container in a
restraint, each of the plurality of enpty transfer 8 containers conprising

a transfer &%%?.wfr chargi ng sleeve; 9 (d) introducing apcf/ﬂﬁoksﬁﬁs to

fill the enpty Tirst transfer container; 10 (e) opening a discharge val ve
on the progrsistivedBitimgridmenal It alvd gnsgdawd ipaige ahdpressufization 3yistdnki 1o wghova thd r St
transfer container charging sleeve into the first transfer container so as
to provi depdenée SHat peerititeihorkds af) Fainablephetk BES condbhstille d€stO ShBYpdwg i i 1 st
char gi ng s?eeve so as to provide a charging sleeve frst section and a 14
charging s ection; 15 (g) separating the charging sleeve first
section fr%}%ﬂtgﬁteos‘gﬁ rfgélmrs'lg sl eeve second section 16 so as to provide a
bottom portion .Qf secaond, t ransf er nt aj and provi de;a cl.osed, .charged
17 tirst transs e R Ak preqituiin oy fiF tneithiin Ponl i 400 s iy
transfer contajner; 1 I eating steps, (c).th h_(h) .for_the
pluraldity BPe{Kamstat ?"Egﬁ%"‘éiﬁﬁg‘?’?“’inﬁ’g“?}ﬁﬁ %’lﬁ‘l) %taéé %%%Hnggi‘ﬁ%l’néﬁ?ﬁﬁrq 1
10. A nmethod according to claim9, wherein steps (f) and (g) conprise,
respect i vemyterialg. It ispmagomaticsysierpwill pgrany dazaidons maigtials which mgy haysdwvadesh of
the first charging sleeve so as to formthe charging sleeve first 3 section
and t he chtegnolpswtemdethse ponsirige thei axlosan do 4s Je pagvant fugherhisgekapf)ihoge

sl eeve first section fromthe charging sl eeve second section within 5 the
heat seal egafedslsi on. 1 11. A transfer apparatus including a film said film
conprising an olefinic base resin 2 in a greatest proportion, an antistatic

agent in a | esSpe sBERRPlrlgk AkY prasdelizatidn sybterh idfof fhe et Salifly hdad 3 5@ itedBml is
proportion. 1 12. A transfer apparatus according to claim1l1l, wherein the

olefigjc b iy | i.SE 7inE:Lf:

pol ye{UhyI e%%(?a %fy’?r‘?ﬁf}‘?éﬁ?f%&f&mﬁs{?ﬁ lTF gtsb%f) ﬂg%@wg?éai |E lsl’ %wg{l%nsle’r?tro‘ilpn a
range of fprom. 95,0 % 4 .St ati nt | esent, in a _range
o1 om 0. F A GofHS sind Bt i bdh By BBl B RloF RO plkgRal 2
range of fromO.1 toFul‘.OOﬁ) 1 13, A t‘;aﬁlsfer.a aratus according to claim
11, “wher ei RECFHHEZSR SR PREIGsE sreated; By thehest sealingbhea SOk 1 IS SYSRIPBRLY st | ng
of linear low density polyethylene, ultra | ow density 3 pol yethyl ene, and
M xt ures t BeVe&om beugappligd of hsetfrqne beipgasnerpted witil diepurging agd Prepwtigng agsions

consi sting of an am ne-based additive, an 5 am de-based additive, and

m xt ur es t havedoén compdetél.t he filler is a silica-based inorganic filler. 42
WO 00147473 PCT/ US00103311 1 14. A transfer apparatus according to claim
13, wherei n t hePreuehiticand elrasieal negingbétweed ther hesesedlingheal Y5@nngdthe torftrobpareB t 0
99.5% 3 the am de-based antistatic agent is present in a range of fromO.1
to 0.5% 4céhigriesisasledesbectiand. | HedichtGedpghead BORORPHEs séveral hingbd)Bar®thaf r om
0.01to 0.1 % and 5 the filler is present in a range of from0.1 to 1.0%

1 15. A tr 3RsbhedgeARPRARRISLAHRE Scthidtd ThOclGuR! ifehdd sl Sltsthitichillath&f dyth¢  base
resin is a 2 metallocene-catal yzed resin; 3 the antistatic agent conprises

N, N-bi's ( ZﬁYndgo%}/)?grQYAsm%gﬁgtﬁ N§ %gﬁ a&?&n@%@atu@e &S’e%in% a}REi eﬁt}&sw‘eatm e and

heating element to the surrounding hazardous atmosphere.
20 The heat sealing head 350 contains two temperature sensors, one on each side of the
material being sealed. Operator controls are mounted on the heat sealing head 350 to allow the

operator to operate clamping mechanisms on the head 350 and thus begin the heat sealing
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.5 the filler is a flux cal cined di atonaceous earth. 1 16. A transfer
apparatus according to claim 15, wherein the netall ocene-catalyzed 2 resin
is present in arange of from99.0 to 99.4% 3 the

N, N- bi s( 2- hwornomxpuet hyl ) dodecaneani de is present in a rangecobsdorossn 0.3 to
0.5 % 4 the POE(2) C 13-C 15 alkylamne is present in a range of from0.05
to 0.1 % nuemssss Thheveitionalsaceroprisceenntrpl lightsge gslénate theistatus afthe st infproces. 1 t o
0.4% 1 17. A heat sealing apparatus capable of operating safely in a

hazar dous cemviwamufeystem PuBsorchrelfigms.at us conpri sing: 3 a control encl osure
cabinet, a user control box, a tower, a flexarm and a heat seal head. 43

WO 001 47473 PCThbalehtidadiovides id? thehiBizit@atof #R3Pukddtind PRAGAMZ HForAGSHO ity t O

claim17, wherein the control enclosure 2 cabinet conprises power controls,

t enper at urgr£apkleAtiSsurd R%hE S;ll {1 YbinPoneRts df Rt heRtedfinPiifdd 356 ?\gélgfjd'glz@%q on

system for a main control encl osure and a second purge and pr Lion
system 4 f h I . S i aratus agcordi ng
o o 8 m 19mebin Gy §lag 36, RERfve fealily slaifenl RS BT BeARRE] B (EodfEF
sensor di spose n a first sealing _surface of the head, and a second 3

S ompar ar ur GeREuS lograph Det Bt B dhi o R vply o€ PR o SRk e s 20

The heat scaling apgaratus according to claim17, wherein the control

encl osur e tempemiurestthat g Faqyised ponesformdhe seling. (Iheyyering ¢rm be opeammedatedogi ¢
circuits, and a purge and 3 pressurization systemfor a nmain control

encl osur e hovwevérn rbecavse the edtitedaid aseethblj dsaplirgadcind porssurizeéd grior 14 eaditianggal
apparatus conprising: 2 a closure plate disposed in a top charging port of
a process ok} themlby rendohgahpdatgeropt edneantindidy/dnd PrevehtingSfurthdrdgzressd a second
side; 4 a post disposed so as to penetrate the closure plate, the post

having a first 1gnaddiabsl the Rea® S&BIAS hedMB 50t 8 Quiiefhtly inlstlate® TRbr A4 SftofndiEANS
for renovably engaging a rodding pole or a first 6 of a plurality of

roddi ng po;lu‘ﬁo?;gﬁfei as toﬁ:@véﬁk QHF eﬁ%%gc?@t'lr?'ac@tﬁtoﬁf: b&d ts?ﬂé&@d RGP Mbrab G Of

the closure pllate at an Tnterior 8 section o process cont ai ner,

engagi ng. tApgRere wEIBRE Gy oA e 07 s ARACT PR e e 4B | oue

assenbly disgosed SO0 as,to encapsul.ate the post s?pond end and to

facilitat cCPPERBYLMERTOTEE SyFEM Hon oty 1Q ERSHER RFORGT SFARE: P %Pd%é@"éfyé%tﬂé‘? ner;
12 a securjng neans for holding the bellows assenbly and the bl ade assenbly
in a stowei@terml Semaperaturgs of fie s¢ heag enelasise baysagsoleddp hstav gepantdignitier ed
fromthe exterior of the process 14 container; 15 an illum nation source;
16 a I¥i deotempeiatune ofi gnynedvents that may beirs herasent  OneswthizoeaolingprbceB has heert
assenbly to facilitate insertion of the illumnation source and the video
noni t or i ngcohtplevakaths heat seaBng Kradr@ithan bé safely dyenaito remiave thetsedetstans fexadontainer

particul ates, said nmethod conprising the 2 steps of:
material.

The dual temperature sensing comprises a system that controls the heater clement

temperature and monitors the material temperature. The material temperature sensor terminates

20 the heat cycle at a particular temperature. The technique of the present invention differs
substantially from conventional technology in which a dwell timer is used to set a particular time,

or input heater temperature side monitoring, at which the heat seal cycle will end. The

conventional process relies on a pre-determined dwell time setting, or heater temperature, that
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3 (a) renovably attaching a canni ster connect sleeve of a canister to a
di scharge flange 4 adapter of a process container, and renovably attaching
the canister to the discharge flange 5 adapter, so as to provide a

removabl y C cani ster assenbly; 6 (b) renpvably at t&cf%' char gi ng
sl eeve of g‘%?‘f@?%of a plurality of enpty transfer 7 contai negrass% 8 a first

of a corrgspPRdidigd BY Wkkdrintehtafbn. atrhRGiM S RAleP tetnpetanird §s GRRIFRELhnd GseliC)
introducing an inert gas to fill the enpty first ‘transfer container; 9 (d)

openi ng a.di e on the process container, allowing particulate to
flowi ntot%ﬁé %g{tggp%é?érsg't transfer container so as to provide a charged
first transfer. container: 45. 0Q1.47473 PCTl US00103311. 12 (e), cl.osing
the first char Fgrﬁ?‘lﬁregernée%ceést)’sa?gﬁ% 08#’8\??‘8‘@ tge t(?ﬁ'zgfrﬁg'ﬁegoét%%g?/%oré F')ng’l- ction
and 13 a charging sl eeve second sectiaon; 14 (f) separating the charging

sl eeve fi materiaboPpasie theghrrtehe By HapymgPolh é@\ﬁé‘“@g@aﬁ‘d"fstéﬁtll%?r side and s o
provide a charging sleeve filmstub on the bottomof the canister and

provi 8e a teprsetdre ofghe heffoge dide iof the materials and reeliving that the 1gmpegyturecgradiemg t he
cl osed, charged first transfer container; 18 (h) placing the charging

sl eeve of thougnte ynageeiaberdsstsectivafielinaan hitt can he mssoxed rthat the rodteviad iimerfacd bsingeve fi
lin stub of the first transfer container, and attaching the chargi ng sl eeve
of the enpkileddwitbAkdowARINpelaftidNGhRl ThOPlesinnSfsteOwil beHRAHoRtKAGREMY POI Nt
di sposed above the first attaching 21 point of the canister; 22 (i)

renovi ng GOt nS aR ol 1bhg orHoWh&t: teineib." Alsetbbii o B4ch©P rifg@’é;og e;

fromthe canister, 23 and containing the charging sleeve filmstu

bag- out sl : j | 9S4 i . - ; K)
repeati ng 04 Soionf bl SRRARE A HRHRE it ot AR e LAl EBEME) |
t he urality. of 26 transfer tainers . n a particul ate cont.ai ned manner.
1530 A" s PP A RS vt B Pefilid 1Bt it SuP i e B
conpri si ngl the 2 steps of 3 (aij@rem)vably attaching a,cannister connect

sl eeve of the kolfAms tF tapgnd betforp rmperaliigiensprznglsesid in tgnaling, whentis matsriebis ner |
and renovably attaching the canister to the charge flange adapter, so as 5
t o provi decogl angughtalopgn the jass 9Ethe beatisealing headI88bl y: 6 (b) renovably
attaching a discharging sleeve of a first of a plurality of charged
transfer 7 cont 2 mementional timedser hehten tegnperaggp amotitogd piysteral infieyentlfy cahcchi ng
poi nts of the canister; 46 WO Q0/ 47473 PCT/ US00/ 03311 8 (c) releasing a
restrai nt aocouhhdorc hariges finr shtetisladidék@esse andching etempadatuga) g apimpt hewdrat e to
flow 9 into the process container so as to provide a discharged first

trangber CARbahdiBhsly, hOwéwdl, by hedhd\@niphe feédbadk dléhﬁa,%& GhdhGuSdsRBikusRRiaRd O

provi de a discharging sleeve first section 1 and a di schargi ng sl eeve

second seqkifle Selﬂlgp {Sgﬁmﬁﬁgaﬁg{gl%\g_‘s& Qﬁhgiglx%&}ﬁ@fn%rﬁﬁns' eeve first section from

t he di schargi ng sl'eeve seco sectioh so as to provide a di scharging

sleeve filmstub on the.top of the canister. and provi a 14 c ed
di scharged fir aferc%ﬂ’lisel“g’lpg'g’ﬁmﬁitﬂﬁgﬂﬂ,tsi%"’(af ?&?ﬁ&%“h&“ﬂﬁ‘&“&%&%@&“@éhar ged
first transfer container; 16, pl aci ng the di schargi ng sl eeve of a
charged seccHle RuEefoe BrespiztionFisters {asemoykthe pregnse pb Al prgvest dedreress phn st ub
of the first transfer container, and attaching the discharging sl eeve 18 of
t he char geithnueablaghsesrand sérobustibladusts evhen power dvappliet] tattheasyliemg poi nt  di sposed
bel ow the first

20 In the second embodiment of the heat seal machine, the purge and pressurization system

)

is for the heat seal head enclosure and the main control enclosurc 310, and is a type “X” system

for Class 1, Division 1, Groups C and D and Class II, Division 1, Group G materials. It is an

30



19 attaching point of the canister; 20 (h) renoving the discharging sl eeve
filmstub of the first transfer container fromthe 21 canister, and
containing the discharging sleeve filmstub in a bag-out sleeve; 22 (i)

cl osi ng andypesdyiang t he bag-out sleeve; 23 (j) repeatingeciyessdnisc) t hrough
(i) for the plurality of attaching points and the plurality of 24 transfer
cont ai ner saufomatic pystan will puree anyrhazirdeus nederiabsrwhidlymay have invaded the enclosures,

. AY?. AFl . AU. AU. AA3. A{| . AAF. Ah. AAY. A{. AA3. A{. AA

. A{. Al UY. Aind MdB .phdssubiy thia{encldsunés. sdlak toiokveAf fprtheftifgrés.ofiobe Matdiills A3y. Al { F. Al .
AF . Al . Al {3. AYhl . AhF. Al . AU3. AFU. Al {F. A. A . A AF3. A . AF{FM 7"&=\! % @
_v7{val gb] X] cahme]seahaadr@a;hﬁﬁdn@@U]tseahsam}a%&«ﬁhﬁa&]ea}&@}a@a]&@d@al foelira] cal ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca! W x

d-J| wrmhe/ gy ?@51 cafeaé‘f'?l%ﬁ§ s]aaiﬁ%ll ges]&@m%l C&Jrgal,@%&%éﬂrs@ér&%h gkl calc

a] ca] ca] ca‘]

ch] cafeal ég}’tpaﬂﬂ'ﬁla;’?é@f st ok g 24 CAT b AL A, BRI B () v )

S € 5 5 N | wrmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] @d]Oda]lm])ﬁﬁl]‘:tbaﬂté@]l @a\]:luaq epplEiag bighcairentjapd voltage 1 eyesigfiGirating] 11=22
239334A444/ 5555, 6666{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca] ca] c
a] ca] cal] celddhent]sam} asuhlippamjted]in alhssifjeddhazaldoad) dachdasbathbtauéd 65Me SHMO: k:

| <V<z <<<Hrrreataranorimal) gld 1 ff‘féﬂtﬁ@l fhal Seleqatedad gaﬁoﬁalml-mg C@ﬂl& a] ca]

ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca cal] ca] ca] ca] ca] ca] ca! >>>: ??

Al
Gccafﬁgfggﬁa ca] caj ca] ca] caj (Il::%a]ﬁ %‘é%ﬁ%ﬁ%ﬁ%@f‘ﬁﬁgﬁgﬁgﬁk ?% W%ﬁﬁg&
HHH [
LLLII\_J%E C%CIM%T% th?r%ﬁ ﬂ%{gs( ated]bg é’]“ en los ethe]tt lsalfm%ﬁ n]i &f]s% CaU] ca

! M N4 NNNNOPQOOPa PP
E i

] ca] ca] ca] ca] ca] ca] ca] ca].ca] cal ca] ca]bﬁ%] ca] cal] ca] ca] ca] ca] ca].ca! VWWWNNWNEX
XXHYYYY?ZdZZZ9 [1} bug,\the mm]l]n} egmprisest ) fpat sep Systen] fb%i]‘%:‘é‘]’%baf] %fﬂpéﬁile&]”éﬁ]’ ] ca] c
a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cajc tha] cajca! 6

aabf bb¥%e c celdzaideyseayirdnmeny gribiadient sp3! dhratignhenfivmpfanadf sedling) that]is eqntralledh] ca) c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

] Ukkkk9| | | symiberdseroTxanyevire sensors on the material.

gqq7rrr ss$t*tEttt~uu|lwl gb] X]]]ca]ca] ca] cal] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca]

ca] cajscal ca] cah@a&;ﬁa]; @@mﬁ]saafl ﬁﬁhﬁ hpakdbad 400 \dl ] gradkpEh éedtibn YVSHEWMW K X HY | Y

y(zzzO[{| x|~ |]|}s}}4~~~YWw nmhc”~Y][]] ca] ca] ca] ca]ca] ca]ca] ca] ca]ca]ca]calc

ajcajcalc ca c c calt+

b%l |3/vr n%c“l?ﬁ?‘}“ %‘] ‘1& claof)ca]ng Teéa]cgolesl Hﬁg@ a]lsq%feg @l]g]io a‘?‘@%‘%‘]oc%gﬁz%a] cau
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal.ca] cal h#), Dl VW | wr mhb] X] ]] ca] caU] ca] c
a] ca] ca] caPiess elresrung e‘aﬁl@a?&aﬁea] g’é]ﬂt"al]‘{{a‘]sé a’? é&]stfat}@a]s @ar'etgfl@a]acra]aaaq ca]
ca]ca]ca]ca]calc|De'li &Z: Xy"|wnhc”Y]]]]ca] ca] ca] ca] ca] ca]calca]ca]calca]c
a] ca] ca] cayasupmalrysa] dajostil@dlaring @ancany onpitachivg pdajteedtion o€ ayaidingapoledddl, OEET .
Nl w mhc”Y]]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal]ca]ca]c
a] ca] ca] capwch] sy tadaded paidtion]41ad] panktates the B sitkoMdievd 10haXddnbfatsa skl ahd ca] ca
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Qele 1agly a%aél?ed toltge post 412. A means for securing 430 the bellows assembly 450 and the
blade assembly 420 in a stowed position, such as a tri-clover clamp, is operated from the exterior
of the equipment. Thus, the blade assembly 420 can be deployed in a completely contained
manner. Once the means for securing 430 is released, the blade assembly 420, post 412, and
rodding pole 440 can begin to descend into the equipment as depicted in FIG. 55. The
attachment of subsequent rodding pole sections to the top of a previously attached section, and
the expansion of the bellows assembly 450 as depicted in FIGS. 56 and 57, facilitates fully
extending the blade assembly 420 into the equipment.

A light source 460 illuminates the inside of the cquipment and a wide angle video camera
470 monitors the activity inside the equipment through a transparent glass view port 480 depicted
in FIG. 58. FIGS. 59A-C are views of a vessel port assembly 481 which facilitates the insertion
of a fiber optic light source and a borescope video camera. An operator moves the rodding pole
440 up and down in combination with an off-vertical axis motion to scrape the inside surface of
the equipment, thereby pushing the particulate material down through the discharge port. The
activity inside the equipment is monitored by an operator using an external video monitor 490
that is connected to the video camera 470 depicted in FIG. 58. When the entire contents of the
equipment have been dispensed, the rodding pole 440 is retracted from the equipment, the
rodding pole sections are removed, and the blade assembly 420 is secured 1o the top of the

closure plate 410.
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stringent standards required for use in Europe, are fabricated from a flexible material that
comprises an olefinic base resin film which is electrostatic dissipative. The material comprises
in greatest proportion the olefinic base resin, in a lesser proportion an antistatic agent, and in a
least proportion a filler with a resin.

15 The film possesses a thickness ranging from 4 to 6 mil; a surface resistivity (as
determined by ASTM D-257-79) of less than 1 x 10'' ohms per square; and a charge decay (as
determined by British Standard BS7506) of less than 3.5 seconds.

The film satisfies a discharge incendivity test which determines whether the material in
use as a fabric intermediate bulk container can produce an electrical discharge from its surface

20 which could cause an ignition of flammable materials. This assessment is made by continuously
delivering charge into an empty bag and attempting to ignite a mixture of ethylene and air with
discharges from the bag surface. The test uses a gas shroud probe in which the gas mixture

ignition energy ranges from 0.096 to 0.18 mJ. The charge on the bag is created by dispensing
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conducted in both ambient and low, i.e., less than 15% relative humidities, as static charges tend
5 to accumulate more in lower humidities.

Thus, in a first embodiment, the film comprises an olefinic base resin, antistatic additives,
and inorganic fillers. The base resin comprises materials such as polycthylene, polypropylene,
or mixtures thereof. Antistatic additives and inorganic fillers are then incorporated into the base
resin for improved processibility and performance. The resin is present in a range of from 95.0

10 to 99.5%; the antistatic additives are present in a range of from 0.1 to 0.6%; and thc inorganic
filler is present in a range of from 0.1 to 1.0%.

In a more preferred embodiment, the film comprises olefinic resins such as linear low
density polyethylene (“LLDPE"), ultra low density polyethylene (“ULDPE"), or mixtures thereof;
amine-based or amide-based antistatic additives, or combinations thereof; and a silica-based

15 inorganic filler. The antistatic additives impart excellent static dissipative properties to the
formulation and offer improved shelf life. The silica-based inorganic filler imparts excellent slip
and antiblock properties in the finished film product. In this more preferred embodiment, the
resin is present in a range of from 98 to 99.5%; the amidc antistatic agent is present in a range
of from 0.1 to 0.5%; the amine antistatic agent is present in a range of from 0.01 to 0.1%; and

20 the silica-based inorganic filler, such as diatomaceous earth, is present in a range of from 0.1 to
1.0%.

In a most preferred embodiment, the film comprises an ethylenic base resin such as

LLDPE or ULDPE, wherein a most preferred ethylenic base resin is a metallocene-catalyzed
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10f 8109%&' (JIrnidd-baLea 61 andis<biBed®antiptaii¢ mh@dad IataCh st preferred antistatic additive is

1092&' ()-109%Z& () -1 109%& ()- Y 10%Z& ()-110%Z& ()- 109%&Z& () - JKQKKKL;

LdEbC 10F 4 66ffnitiondf NN 2(hydfok§ @R )doecinddfidelar(d PGE(2) C13-C15 alkylamine

s10%Z& ()-3 10%Z& ()-; LLLMvaMWIEDLC 10F +f 109%Z& ()-F f):10%Z& ()- ' 10%Z& () -
%6$10%& (@w'l'%ileo RGN ( Qcpllgscnts polyoxyethylene); and a silica-based antiblock and slip additive,
5 wherein a most preferred antiblock and slip additive is a flux calcined diatomaceous earth grade.
In this most preferred embodiment, the metallocene resin is present in a range of from 99.0 to
99.4%; the N,N-bis(2-hydroxyethyl)dodecaneamide is present in a range of from 0.3 to 0.5%,
the POE(2) C13-C15 alkylamine is present in a range of from 0.05 to 0.1%,; and the flux calcined
diatomaceous earth is present in a range of from 0.1 to 0.4%.

10 While the resin has been disclosed as constituting in its broadest range from 95.0 to
99.5% of the film, it should be appreciated that this percentage represents the total amount of
resin present in the film, and represents the sum of the individual percentages of resin contained
in the basc resin, the antistatic additives, and the inorganic fillers. The resin may be introduced
directly, or as part of a masterbatch with each of the other components of the film.,

15 The metallocene-type polyethylene provides a film material having excellent crack
resistance and twice the strength and durability afforded by other types of polyethylenes, such
as, for example, standard linear low density polyethylene. The antistatic agent results in very low
electrostatic charge dissipation times, which is essential to the prevention of incendiary
discharges as the transfer container is filled with powder in hazardous locations. The film

20 material is thermoplastic, which allows it to be thermally welded to itself without the need for
either chemical primers or adhesives. Additionally, the film material is virtually clear, which
affords operators the ability to view the contents of a container. Finally, the film can easily be

fabricated in various configurations to meet the needs of a specific application.
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suits and respirators associated with conventional transfer methods are unnecessary during

discharging and charging operations. From a containment standpoint, the invention provides for

5 improved economics resulting from the enhanced recovery of particulates. By providing for
continuous containment even when it is necessary to mount subsequent transfer containers, the
invention overcomes the prior art problem associated with the presence of particulate on both the
tube and the vessel port, and solves the mechanics of discharging the contents of a filled transfer
container into a vessel in a subsequent processing step.

10 The improved containment contributes to the possibility of employing heat sealing in an
environment which heretofore has contained an unacceptable level of combustible dusts. The
rodding apparatus facilitates the contained mechanical breakup of agglomerated particulates
while eliminating the risk to operators, and finally, the disposable transfer container itself
possesses the necessary combination of properties for use in the present system.

15 While only certain preferred embodiments of this invention have been shown and
described by way of illustration, many modifications will occur to those skilled in the art.
Additionally, while the invention has been described in terms of its application to the
pharmaceutical industry, the system is equally applicable to any industrial application which_
requires the contained transfer of particulates. It is, therefore, desired that it be understood that

20 it is intended herein to cover all such modifications that fall within the true spirit and scope of

this invention.
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6 as to provxde a charged ITSt transfcr container;

7 (c) sealing the charged first transfer container;

8 (d) removing the charged first transfer container in a particulate contained manner; and

9 (e) repeating steps (a) through (d) in a particulate contained manncr.

1 2, A method for the contained transfer of particulates, said method comprising the

2 steps of*

3 (a) attaching a charging sleeve of a first of a plurality of empty transfer containers to a

4 first of a corresponding plurality of attaching points of a canister so as to provide a canister

5 assembly;

6 (b) installing the assembly on a discharge flange of a process container;

7 (c) introducing an inert gas to fill the empty first transfer container;

8 (d) opening a discharge valve on the process container, allowing particulate to flow into

9 the

10 first transfer container so as to provide a charged first transfer container;

11 (e) closing the first charging sleeve so as to provide a charging sleeve first section and

12 a charging sleeve second section;
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20 point of the canister;

21 (i) removing the charging sleeve film stub of the first transfer container from the canister,
22 and containing the charging sleeve film stub in a bag-out sleeve;
23 () closing and removing the bag-out sleeve;
24 (k) rcpeating steps (c) through (j) for the plurality of attaching points and the plurality of
25 transfer containers in a particulate contained manner.
1 3. A method according to claim 2, wherein each of the plurality of attaching points
2 is an o-ring groove in a multiple o-ring canister.
1 4, A method according to claim 2, wherein steps (e) and (f) comprise, respectively,
2 heat sealing a portion of the first charging sleeve so as to form the charging sleeve first
3 section and the charging sleeve second section, and
4 separating the charging sleeve first section from the charging sleeve second section within
5 the heat sealed portion.
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7 (c) sealing the discharged first transfer container;

8 (d) removing the discharged first transfer container in a particulate contained manner; and

9 (e) repeating steps (a) through (d) in a particulate contained manner.

1 6. A method for the contained transfer of particulates, said method comprising the

2 steps of:

3 (a) attaching a discharging sleeve of a first of a plurality of charged transfer containers

4 to a first of a corresponding plurality of attaching points of a canister so as to provide a canister

5 assembly,

6 (b) installing the assembly on a charge flange of a process container;

7 (c) releasing a restraint on the charged first transfer container, allowing particulate to flow

8 into the process container so as to provide a discharged first transfer container;

9 (d) closing the first discharging sleeve so as to provide a discharging sleeve first section
10 and a discharging sleeve second section;
11 (e) separating the discharging sleeve first section from the discharging sleeve second
12 section 80 as to provide a discharging sleeve film stub on the top of the canister and provide a
13 closed, discharged first transfer container;
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21 (i) closing and removing the bag-out sleeve;
22 (j) repeating steps (c) through (i) for the plurality of attaching points and the plurality of
23 transfer containers in a particulate contained manner.
| 7. A method according to claim 6, wherein each of the plurality of attaching points
2 is an o-ring groove in a multiple o-ring canister.
1 8. A method according to claim 6, wherein steps (d) and (e) comprise, respectively,
2 heat sealing a portion of the first discharging sleeve so as to form the discharging sleeve
3 first section and the discharging sleeve second section, and
4 separating the discharging sleeve first section from the discharging sleeve second section

5 within the heat sealed portion.

1 0. A method for the contained transfer of particulates, said method comprising the

2 steps of:
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9 (d) introducing an mert gas to fill the empty first transfer container;

10 (e) opening a discharge valve on the process container, allowing particulate to flow
11 through a first transfer container charging sleeve into the first transfer container so as to provide
12 a charged first transfer container;
13 () closing the first charging sleeve so as to provide a charging sleeve first section and a
14 charging sleeve second section;
15 (g) separating the charging sleeve first section from the charging sleeve second section
16 so as to provide a bottom portion of a second transfer container and provide a closed, charged
17 first transfer container;
18 (h) removing the closed, charged first transfer container;
19 (i) repeating steps (c) through (h) for the plurality of transfer containers in a particulate
20 contained manner.

1 10. A method according to claim 9, wherein steps (f) and (g) comprise, respectively,
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3 least proportion.
1 12. A transfer apparatus according to claim 11, wherein the olefinic base resin is
2 selected from the group consisting of polyethylene, polypropylene, and mixtures thereof, and is

3 present in a range of from 95.0 to 99.5%;

4 the antistatic agent is present in a range of from 0.1 to 0.6%; and

5 the filler is an inorganic filler present in a range of from 0.1 to 1.0%.

1 13. A transfer apparatus according to claim 11, wherein the olefinic base resin is
2 selected from the group consisting of linear low density polyethylene, ultra low density

3 polyethylene, and mixtures thereof;

4 the antistatic agent is selected from the group consisting of an amine-based additive, an
5 amide-based additive, and mixtures thereof; and
6 the filler is a silica-based inorganic filler.
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2 metallocene-catalyzed resin;

3 the antistatic agent comprises N,N-bis (2-hydroxyethyl)dodecaneamide and POE(2) C13-

4 C15 alkylamine; and

5 the filler is a flux calcined diatomaceous earth.

1 16. A transfer apparatus according to claim 15, wherein the metallocene-catalyzed
2 resin is present in a range of from 99.0 to 99.4%;

3 the N,N-bis(2-hydroxyethyl)dodecaneamide is present in a range of from 0.3 to 0.5%;
4 the POE(2) C13-C15 alkylamine is present in a range of from 0.05 to 0.1%; and

5 the diatomaceous earth is present in a range of from 0.1 to 0.4%.

1 17. A heat sealing apparatus capable of operating safely in a hazardous environment,
2 said apparatus comprising:

3 a control enclosure cabinet, a user control box, a tower, a flexarm, and a heat seal head.
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1 19.  The heat sealing apparatus according to claim 17, wherein the heat seal head
2 comprises a first temperature sensor disposed on a first sealing surface of the head, and a second
3 temperature sensor disposed on a second sealing surface of the head.
1 20.  The heat scaling apparatus according to claim 17, wherein the control enclosure
2 cabinet comprises power controls, temperature controls, logic circuits, and a purge and
3 pressurization system for a main control enclosure and for a heated heat seal head enclosure.
1 21. A rodding apparatus comprising:
2 a closure plate disposed in a top charging port of a process container, the closure plate
3 having a first side and a second side;
4 a post disposed so as to penetrate the closure plate, the post having a first end and a
5 second end, the post first end having a means for removably engaging a rodding pole or a first

6 of a plurality of rodding pole sections;

7 a blade assembly attached to the second side of the closure plate at an interior upper
8 section of the process container, the blade assembly comprising a blade and a connecting portion
9 for engaging the post second end;
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an illumination

16 a video monitoring means;
17 a transparent view port; and
18 a port assembly to facilitate insertion of the illumination source and the video monitoring
19 means.
1 22. A method for the contained transfer of particulates, said method comprising the
2 steps of:
3 (a) removably attaching a cannister connect sleeve of a canister to a discharge flange
4 adapter of a process container, and removably attaching the canister to the discharge flange
5 adapter, so as to provide a removably attached canister assembly;
6 (b) removably attaching a charging sleeve of a first of a plurality of empty transfer
7 containers to a first of a corresponding plurality of attaching points of the canister;
8 (c) introducing an inert gas to fill the empty first transfer container;
9 (d) opening a discharge valve on the process container, allowing particulate to flow into
10 the
11 first transfer container so as to provide a charged first transfer container;
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20 second empty transfer container to a second attaching point disposed above the first attaching
21 point of the canister;
22 (i) removing the charging sleeve film stub of the first transfer container from the canister,
23 and containing the charging sleeve film stub in a bag-out sleeve;
24 () closing and removing the bag-out sleeve;
25 (k) repeating steps (c) through (j) for the plurality of attaching points and the plurality of
26 transfer containers in a particulate contained manner.
1 23. A method for the contained transfer of particulates, said method comprising the
2 steps of:
3 (a) removably attaching a cannister connect sleeve of a canister to a charge flange adapter
4 of a process container, and removably attaching the canister to the charge flange adapter, so as
5 to provide a removably attached canister assembly;
6 (b) removably attaching a discharging sleeve of a first of a plurality of charged transfer
7 containers to a first of a corresponding plurality of attaching points of the canister;
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(c) releasing a restraint on the charged first transfer containcr, allowing particulate to flow
into the process container so as to provide a discharged first transfer container;

(d) closing the first discharging sleeve so as to provide a discharging sleeve first section
and a discharging sleeve second section;

(e) separating the discharging sleeve first section from the discharging sleeve second
section so as to provide a discharging sleeve film stub on the top of the canister and provide a
closed, discharged first transfer container;

(f) removing the closed, discharged first transfer container;

(g) placing the discharging sleeve of a charged second transfer container over the
discharging sleeve film stub of the first transfer container, and attaching the discharging sleeve
of the charged second transfer container to a second attaching point disposed below the first
attaching point of the canister;

(h) removing the discharging sleeve film stub of the first transfer container from the
canister, and containing the discharging sleeve film stub in a bag-out sleeve;

(i) closing and removing the bag-out sleeve;

(i) repeating steps (c) through (i) for the plurality of attaching points and the plurality of

transfer containers in a particulate contained manner.
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